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MPEAVCIIOBUE

IlTuporoe npumenenue KOHOUYUOHUPOBAHUA 6030YXA 8 NPOU3BOOCIMBEHHBIX U HCU-
AbIX 30QHUAX 00YCAOBAEHO CACOVIOWUMU O0OBEKMUSHBIMU NPUYUHAMU. PA3GUMUEM
HOBbIX NPOU3BOOCME IAEKMPOHHOU, IAEKMPOMEXHUUECKOU, MAUUHOCMPOUMEIbHOilL,
XUMUYecKkoll, MeKcmuAbHOL U Opy2ux ompacieil RPOMbIUAEHHOCIU, OCIPO HYHCOaIo-
WUXCA 8 NOOOEpHCAHUU ONPeOeseHHbIX U NOCMOAHHLIX NAPAMEMPEE COCMOAHUA
8030yXd, G03PACAIOWUMU MPEBOBAHUAMY K YAYYUIEHUIO YCA08Ull mpyoa u Nosgvluie-
HUI NPOU3B0OUMEABHOCINU 8 2OPAYUX U MOKPLIX YeXaAX, Y2OALHbIX WaAXmax, pyOHUKax
U np.; OCHAWjeHueM NPeonPusmMuil NPOMbIUACHHOCIMU C8A3U, HAYYHO-UCCAED08aNeNb-
CKUX U KOHCIMPYKMOPCKUX Op2anu3ayuil 00pozocmoswumu npubopamu u cHemHo-
DEUAIOUMY  MAUIUHAMU, MOYHAA u Ge3omrasnasa paboma KOMOPHIX 603MONCHA
MOALKO nPpu OnpedeseHHbIX mMeMnepamype u OMHOCUMEAbHOU 8AANCHOCMU 6030YXa,
YBEAUYUBAIOWUMCA  CIPOUMENbCIMBOM  3AKPLIMbIX NOMeweHuil 014 O0AuMmeIbHo20
npebviganun boavuiux Koaudecms aooeil (meampsl, KOHYyepmHble 3a.1bl, CMAOUOHDbI,
pecmopansl, 80K3aavl u m.od).

3a nocaednee decamusemue 8 Hawieli cmpame CYWeCmMBEHHO UIMEHUAUCH APXU-
MeKMypPHO-KOHCIHPYKIMUBHbIE PEUeHUR U  MEXHOA0ZUS CIMpoumelscmea 30aHull,
HOMEHKAQMYpa U XapaKkmepucmuKy u32omo8iaemolX KOHOUYUOHEPOE, 8eHMUAAYUOH-
H020 U X0A00UAbHO20 060PYO0BAHUS U CPEOCME ABMOMAMU3AYUU CUCEM KOHOUYUO-
Huposanusa. Bce smo 06ycaoeu1o0 HeoOXodumocmv 3HAUUMEALHOU nepepabomKu
mamepuaira CnpagouHuKa npoeKmuposIuKa npeovloyue2o u3oanus ¢ Y4emom pe3yab-
Mamog HoGblX MeOoPerMuYeckuX u IKCNEPUMEHMAIbHbIX UCCAe008anuil, paspabomox
HAYUHO-UCCAE008AMENLCKUX U NPOEKMHbIX OP2AHU3AYUL, A MAKHCe UIMEHeHUll 8
coomsemcmeuu ¢ Hogolt pedaxyuett CHull 2.04.05-86.

B cocmasaenuu cnpasounurka npunumanu yuacmue. xand. mexu. Hayk b. B. Bapka-
a08 (2a. 15, 20), xano. mexu. nayxk H. H. Ilagaoe (2a. 15), unoxc. C. C. Amupdxncanos
(ea. 16), 0-p mexn.nayk M. H. I'pumumaun (2a. 17), kano. mexn. nayx I'. C. Ilo3un
(ea. 17), unxnc. JI.®. Moop (2a. 17), unxec. B.H. Kpetimep (2a. 18), kano.
mexH.nayx B. M. Pybuunckuit (ea. 19), unxnc. T.H. Cadoeckan (2a. 15 u 21),
xard. mexu. Hayx H. H. Bepesuna (24. 22), kanod. mexu. Hayk JI. A. Bviukoea (24.22),
une. A. H. Ywomupcrxan (npua. I}, unne. C. M. @Qunxesvwumetin (npua. 11 u 111),
0-p mexn.nayx | A. H. ITupymos| (npua. IV).




I'nasa 15
KOHAULIMOHUPOBAHHME BO3AYXA

15.1. OBHIME ITOJIOXEHHA

KoHIHUHOHRPOBAHNE BO3IYXA — ABTOMATHYE-
CKO€ NOAEPMAHHE B 3AKPBIThIX MOMELUEHHAX BCEX
WIH OTHAENBHEIX €ro napaMeTpoB (TeMmepaTyphl,
OTHOCHTENbHOM BNAXHOCTH, YHCTOTHI, CKOPOCTH
IOBHXEHHA) Ha ONpeAENCHHOM YPOBHE C ULEJbIO
obecnedeHus TINaBHEIM 00pazoM ONTHMAIbLHBEIX
METeOpOJIOTHYECKHX YCIOBHM, Haubonee Omaro-
NPHATHRIX 1JI8 CaMOYYBCTBHA JIIOJeH, BeneHus
TEXHOJIOTHYECKOTO Tpoliecca H ofecnedeHHA COX-
PaHHOCTH LIEHHOCTEN KYJBTYPHI.

KoHaunuoHupoBaHHE BO3AyXa, COIJIACHO
CHull 2.04.05-86, monpasaensercsa Ha TPH KJacca:

nepBOro Kiacca-—ans obecneyeHus MeTeopo-
JIOTHYECKHX YCNIOBHi, TpeGyeMmx Ins TexHomo-
THYECKOrO NpoNecca, NMpH NOMYCKAaeMBIX OTKIO-
HEHMAX 34 NpefeNnaMH pacHeTHBIX NapaMeTpoB
HApYXHOro Bo3ayxa B cpeaxeM 100 4/r npu kpyr-
nocyTo4Ho# paboTe uaH 70 4/r IpH OAHOCMEHHOR
paGoTe B AHEBHOE BpeMs;

BTOpPOro kjacca—ans obecTieyeHHS ONTH-
MAJIbHBIX CAHWTADHBIX HJIH TEXHOJIOTHYECKHX
HOPM TIPH JOTYCKAEMAIX OTKIOHEHHAX B CPeIHEM
250 4/r mpu kpyraocyTouHoit pabote umu 175 4/r
NpH OOHOCMEHHOH paboTe B MHEBHOE BpeMs;

TpeThEro Kjacca —AIa obecneyeHus qOMycka-
€MEIX MeTeOpOJIOTHYECKHX YCIOBHH, ecu OHH He
MOryT OBITh ObecnedyeHsl BEHTHIAUMEH, HIIH MpO-
MEXYTOYHBIX YCNMOBHI{ MeXIy OONYCKaeMBIMH H
ONTHMAJIBHBIMH HOPMaMH TPH 3KOHOMHYECKOM
0BOCHOBaHHY; IONYCKAEMBIE OTK/IOHEHHS 3a npe-
JIeTaMH PacueTHLIX NapaMETPOB HAPYKHOTO BO3-
ayxa 450 4/r mpd kpyriocyTo4Hoil paborte nim
3154/r opu omHocmeHHO# pabGore B aHeBHOE
BpeMs.

KOHAMUMOHHPOBaHWE BO3/lyXa OCYILIECTBIIN-
€TCA KOMILIEKCOM TEeXHHYECKHX CpPeACTB, Ha3hl-
BAaEMbIM CHCTeMOH KOHIMIMOHHPOBAHMS BO3AyXa
(CKB). B coctas CKB BxoasT Texau4eckue cpen-
CTBA NPHTOTOBJICHUSA, MEpEMENIeHHS H pacnpene-
JIEHHS BO3[yXa, NPHTOTOBJIEHHA XOJIOHA, 4 TAKXKe
CpeJCTBa XJ1aj0- H TeNIoCHaGKeHNs, ABTOMATH-
Kd, IHMCTAHIMOHHOTO YNDABIEHHWA W KOHTDONS.
CKB Gonbiuux o01ecTBeHHbIX H NPOH3BOICTBEH-
HBIX 3JaHMil QOJKHBI OOC/IYXHBATBCH KOMILIEKC-

HBIMH 2BTOMAaTH3HPOBAHHBIMH CHCTEMaMH YIIpaB-
JIeHHA.

OcroBHOe 060pynoBaHHE IR IPHIOTOBIE-
HHS W MepeMEIUEHHA BO3JAyXa arperupyercad B
annapart, Ha3kIBAeMbIA kKoRIAIKoHepoM. B oTens-
HBIX Cy4afAX BCE TEXHHYECKHE CPeACTBa Ui KOH-
JHUAOHHPOBAHHA BO3YXa CKOMIIOHOBAHKEI B KOH-
muuuoHepe, W Toraa moHATHA CKB u xoHguumo-
Hep CTAaHOBATCH OMHO3HAYHEIMH.

KoHIHUHOHMpOBaHHE BO3AyXa NoOApa3fens-
eTcd Ha KOM(ODPTHOE H TEXHOJIOrHYECKOE.

Kompoprunie CKB mpeanasHa4eHb! LI CO3-
JaHHS B aBTOMATHYECKOro MOMACPXKAHHA Temre-
paTyphl, OTHOCHTE/IbHON BNaXHOCTH, YHCTOTH H
CKOpOCTH JBHXKEHHMA BO3yXa, OTBEHAIOIIMX ONTH-
MalbHEIM CAHHTapHO-THrMeHW4eckHM Tpeboba-
HHUAM.

Texuonoruveckne CKB npennasHadensl IR
obecneyeHUs NapaMeTpoB BO3AYXa, B MakCHMAIb-
HOH CTemeHH OTBeqaUMX TpeGOBaHHAM MNpOM3-
BOICTBA.

TexHOMOrHYeCKOE KORIHIMOHHPOBAHHE B MO~
MeLIeHUAX, TIe HaXOAATCA JTHOIH, OCYILECTBIAETCS
C Y4eTOM CaHHTAPHO-THTHEHHYeCKHX TpeGoBaHMil.
OCHOBHEIE CAHHTapHO-THTHEHHYeCKHE TpeboBaHus
pernamentupytotca: TOCT 12.1.005-88. Obuue
CaHUTapHO-THrHeHHYeckue TpeGoBaHua K «BO3aY-
xy pabowueit 3oHL»; CHHIT 2.04.05-86 «OTtonue-
HHe, BEHTHJISUHUA U KOHAHUHOHHposaHHe», CHull
2.09.02-85 «ITpousBoacTBeHHBle 3qaHEsy;, CHull
2.08.02-89 «Ob6mecrBenHsle 3naHus»; CHull
2.09.04-87 «AIAMHHUCTPATUBHO-OLITOBRIE 37a-
Husy»; CHull 11-3-79 «CrpouTtensHas TemnoTex-
HHka» ® CHHII 2.01.02-85 «IIpoTHBONOXAapHKE
HOpMBI», @ TaKke [OPYTHMH MaTepHanamu Mo
NPOEKTHPOBAHHIO CAHATOPHEB, GONBHUI W HOJH-
KJIMHHK, TOCTHHHII, MarasHHOB, CIOPTHBHBIX CO-
OpYXCHHI, TEATPOB, KHHOTEATPOB, APXHBOB, XH-
BOTHOBOOYECKHX M NTHUIEBOAYECKHX 30aHUK H
COOpYXeHHMN, 30aHUH H coopyXeHUH AnA xpaHe-
HHA H nepepaboTkH cennckoxo3sitcTBeHHON npo-
OYKIMH, TEIIHI B OapHHKOB.

Chnenyer Takxe YYHTLIBATL YKa3aHHA 1O mpo-
€KTHPOBaHHMIO 3JaHUH C TIepMETH3HPOBAHHBIMH
NOMEILUCHHAMH I TOYHBIX NPOU3BOIACTB H AIEKT-
POHHKH — «YHCTBIX KOMHAT», NpeINpHATHH Jer-
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KO, TUILEBOH, MSCHOH, pLIOHOH M MOIIOYHOH
NMPOMBIIIUICHHOCTH H XOJIO/IHILHHKOB.,

Bo scex cnydasx CKB a0:1HBL 3aHHMATH
BO3IMOXHO MEHbLIHE IUIOWIAMH JUTH PazMeileHHs
0BOPY/IOBAHKSA, OMHAKO MPAKIMYECKH 118 obopy-
nosabduss CKB tpebyercs ot 25 no 400% (nas
«HHCTBIX KOMHaT») OT ILIOILAAM KOH,‘JHHHOHpr-
eMbix nometncHui. Bueurnue dopmet u otnenka
000pynoBaHHA, PACHONAlAEMOTO BHYTDH KOHIH-
MUOHHPYCMBIX TIOMELIEH#H, JO/KHBI COOTBETCT-
BOBATb APXUTCKTYDHOMY COIMKY MOCACAHHX.

B npoekiax ciaenyeT npeaycMaTpMBaTh BO3-
MOKHOCTH CipoMrc/iberBa M BBoga CKB B kc-
HWIYaldUHO 110 JTakaM, a MHOraa M 1o oracib-
HbiM noMeuieEdsM. Heobxogumo npeaycmarpusaTh
TaKike: 1) BOZMOKHOCTE BBICTPOTO TIEPEK/TIONEHUS
KOHAMLUMOHEPOB C pexuma obourpeBa Ha PeXUM
OXJIAXK/ICHHA B MEPEXOJHOE BPEMSA ro.1d, a TaKKe
NpH Pe3KMX MEpPEMEHaX TEMIEPATYPhl HAPYKHOIO
BO3JYxd W TeIUIONOCTYMNICHHH, T.C. CHCTEMBI
JOTTAHo! HMETh Ma.1yi0 TeMUIOBYIO HHEPITHOHHOCTD,
2) B3aMMHYI OJIOKHPOBKY KOHAHIMOHEPOB, 4TO-
6[1[ HpH BBIKJIKOYEHHHA OQHOTO H3 HUX MOXIIO 651_"[0
ROJATE BU3AYX M2 COCCAHHX KOHAMIMOBEPOB, XOTH
Obl B MedbIlICM KOJHYCCTBE; 3) oDecneucHue HHIH-
BHAYalbtU1 O pPeElYJHPOBAHUA TEMNEPATypPBl, OT-
HOCHTEHBHON BUAKHOCTH B KaX/IOM OTAE/JIbHOM
NOMCIIEHMH, 4) BO3MOKHOCTB O10NJCHUA OJHHX
NOMCIUCHHH [PH  OJHOBPEMEHHOM OXJIAXKICHHH
APYTUX, OGLNyKUBACMBIX 10i1 Xe CHCTeMOM;
5) cocpejaoToueHHe 00OpYIOBAHHS, TPeSyIOIEro
CHCTEMATHYECKO! 0 O0CTYKMBAHHA B MUHHMATb-
HOM KOJIH4SCTBE MCC1; 6) npocToTy M yia00cTBO
00CIYKUBAHMASA ¥ PCMONTA, A TAKKEC Mallyl 1o-
tpebiivcrb B HMX 33 LEPHOA  IKCTLTyaTamH;
7) BUIMOAHOCIb YACTHYHON MEPENIaAHHPORKH MO-
MelIeHHE B npouecce Jkcnuyatauuu 6e3 nepe-
yerpoiicrsa CKB, 4ro ocofeHHo BaxHO, HanpH-
Mep, JUIS TPOW3BOACTBCHIBIX 3aHUHE ¢ OBICTpO
MCHHAIOUICHCH TEXHOJIOTHCH.

Obmenpusnanrdoil xnaccupurkanuu CKB He
cvyueersyer. Ilpuscenennas Ha puc. 151 xsaccu-
(MKaLMs HE NPETEHAYeT HA MCYEPNbIBAOIIYHO
MOJHOTY H KACAETCH TONBKO 1€X CHCTEM, KOTOPLIC
HallLIM TPUMCHEHHE B Hamel ¢ipaHe.

Adus CKB na xXononHsli nepuHom fona s
KauCCTBe PacueTHbIX CJIEOyeT TPHHMMATB napa-
MeTpel 5 Hapyxkuoro sosayxa CHull 2 04.05-36
juia CKB Beex knaccos; [uis TENI0ro nepuoja Uis
CKB nepporo knacca napamerpel b, 1718 BTO-
poro kjacca—mapaMerpbl B, cHkeHHbie Ha 2°C
10 Temnepatype W Ha 2 x/IK/KT mO 2HTAbMHH,
H s TpeTheTo Kjacca mapamerpel 4. B

KauecTBe nepexonHulX ycaosui ams CKB seex
KIaccoB Cieayel NPHHAMATL NapamMeTpsl, NPH
KOTOpBIX KOHIHLMOHEP HE PACXONYET HH TENJIOTHI,
HH XOJIOHA.

CKB, ucnolibiyeMble B TeueHHe YAaCTH CYTOK,
B TENJbLIH mepuon roaa peKOMEHAYeTcs paccyH-
TBIBATE Ha OOMbIINE H3 TeMmnepaTyp fy, °C, u 3H-
Tanbmui Jy, KJDK/Kr, onpenenseMsle JUIs Kaxa0ro
yaca paccMarpHBaeMol dYacTu cyTok, mo ¢op-
MylaMm:

ty=1—05A4,[1+ cos(15-A1)];
Jy=J —0,5A,[1 + cos(15-A1)],

(15.1)
(15.2)

rae ty, Jy—pacyeTHele TEMNepaTypa HApYXROIO BO3AY-
xa, °C, H ynenbnas 3HTAAbNES, KJDK/KT, B pacueTHbIH Yac
CyTOoK, I, J pacuderdnie Temneparypa, “C, H ynenbnas
IHTANBNKA, k[¥K/KI, HAPYXHOTO BO3/IyXa [IPH KPYIiaocy-
104HoH  paGore CKB, A4, -amnauryna cCyToOYRBIX
konebanui reMrmepaTypel HapykHOro BO3ayxd, “C, npu-
numaercs o CHull 204 05-86; A, -aminmTyna cyrou-
HEIX KoneOaHHA ynenbHOH SHTANBIOMH, paBHas | A,
k/Ix/kr; At =1 — 3— 1 mMecTHOCTeH, PacnoONOXEHABIX
Ha pacctosHuH Oonee 100 kM OT MOped M OKEaRos,
M At =1 — 2-0pH MeHBILEM PACCTOSHUM, 3eCh T-Yac
PACHETHBIX CYTOK MO CPCAHEMY COJIHEYHOMY BPEMEHH

Popmyas (15.1) u (15.2) mo Temmepartype
H JHTANBIMH XapaKTCPH3YIOT DPAcCHETHBIC CYTKH
TEMJIOro MEepHOAA roja ¢ NapaMeTpamH, H3Me-
HAKWUMUCH 110 KocuHycouae (puc. 15.2). Kpome
TOrO, PACYETHBIC CYTKH XapaKTepu3yHT KPHBBIMU
HANPSXKCHUS COTHCMHOW padMalMH B HIOJE HA
Pa3IM4HO HANPABJICHHbIE 110 OTHOLLCHHIO K CTOPO-
HAM CBETa U K FOPU3OHTY HapyXKHBIE OrpaXICHUA
AOMCILICHHA.

IMpu npoex1uposanun CKB uncToTy Bo3nyxa
NPHHHMAKOT: a} /Ui OOUIECTBEHHBIX H KHJIBIX
MOMCLIEHHIi —B Npe/c/iax YCTAHOBJEHHBIX HOPM
HAPYKHOTO BO3JyXa HaceNeHHBIX MecT; 0) mis
NPOU3BOICTBEHHBIX M AJAMHHHCTPaTHBHO-OBITOBBIX
noMculeHHi — B mpenenax aponyckaemwix CHull
204.05-86 30% IIAK no IOCT 12.1.005-88
B BO3/lyXe, BHINYCKAEMOM B MOMEIICHHA, HJIH Ha
GoJjiee HH3KOM YpOBHE, OCOOEHHO B YacTH 3ambl-
1EHHOCTH BO3/1yXa, eciim 210 Tpebyercs no TtexHo-
NOTHYCCKHM YCJIOBHSAM.

PacveTHbIe MeTEOPOIOrHUeCKHe YCIOBHS B
paboyell 30He TPOM3BOJCTBEHHEIX TIOMEUIEHHH H
ofcmykHBaeMOH 30He 0OILECTBEHHBIX, XHIbIX H
2, IMUHHCTPAaTHBHO-OLITOBBIX IOMeIeHU crenyer
BBIOHpaTEL Mo Tada. 15.1.

MHOrHe roael OJIHAM H3 KPHTEPHEB OLEHKH
METEOpO.IOTHYECKHX YCIOBHI B OOLIeCTBEHHBIX H
NPOH3BONCTBEHABIX NOMELICHUAX JUIA JIodel, Ha-
XO/SAMLIHXCH B COCTOSHHH, GJIM3KOM K COCTOSHHIO
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Puc. 15.2. TemmepaTypa M JHTAJILNHA HAPYKHOTO BO3-
ayXa B pacyeTHblE CYTKH TEIUIOrO MEpHOJa roja s
Mocksnl (mapametpsl B)

NOKOS, WM BhIMOJIHAIOUIAX JETKYIo paboty B
CHAAYEM TIOJOXEHWH, CNYXKHIIM HOPMajbHbIE K-
BHBAIEHTHO-3(QdekTHBHBIE TemnepaTypel (93T).
23T He YYHTHIBAIOT PAJUALHOHHOIO (axTopa
H OLUTH YCTAHOBJICHBI HA OCHOBE CpaBHECHHMSA
TEILIOOLIYIIEHHS JIF0eH B BBIOPAHHBIX YCIOBHAX
¢ TemIooLlyIeHneM uX B kamepe co 100%-HoH
BraxHocThlo. [locnenHee He XapakTepHo s
peansHBIX yenopwit. [lepeuncnenHple HeMOCTATKA
20T npuBenu K TOMy, 4TO 3TOT KpUTepuil nepe-
CTajiH YYHTHIBATE M B MpOeKkTHOH npakTuke. [Ipu
onpeaeneHNH KOMGOPTHBIX YCJIOBHH, Kak NpaBH-
710, noab3yloTes monoxennsamu CHull 2.04.05-86
HIM J3HHBIMHM CHCLHAJIBHBIX HCCICNAOBAHUA M
YKa3aHHH.

Mo nanueiM MHcTHTYTA 06mIeit KOMMYHaIb-
Ho#i ruruersl WM. A.H. Ceicusa AMH ontu-
MajipHBIE mapaMeTpsl B ciykeOHBIX (KOHTOp-
CKMX) TOMEINEHHAX TNPUMEHMTeNsHo ko 11 kiu-
MaTHYECKOMY TOSCY COCTABIAKOT: B XOJIOAHELR
nepuoz roja temnepatypa 20-22°C npn oTHOCH-
TenbHON BiraxHocTH 30-40% M ckopocTU JBH-
xeHns Bosayxa 0,2 m/c; B Temuslit mepHox roma
Temmepatypa 20-22 °C npH OTHOCHTENIbHOH BJaX-
HocTH 30-60% M CKOpOCTM [BMXKEHHS BO3JAyXa
0,2 M/c wm 23-25°C npu CKOPOCTH JBHXKe-
Hug Bo3ayxa 0,3 M/c npu 3TOH XKe BIAXHOCTH.

TABJIULA 15.1. ONTUMAJIbHBIE [IAPAMETPbI
BO3JAVXA 118 HEKOTOPBIX
[MPOU3BOICTBEHHbLIX Y OBIECTBEHHBIX
MOMEIEHUWM M0 YCJIOBUAM
BBIIIOJIHAEMBIX PABOT WJIM XPAHEHUS

MATEPUAJIOB
Buabl npou3soacTs Temnepa- | Bnax-
H NOMEIUEHRH Typa, °C | HOCTB, %
ApPXHBBL 14-17 57-63
BubanoTekH, 18-21 4050
KHHTOXPaHWIHLLIA
[MomMeuienus Mysees, riae 16-24 50-60
XpaHﬂTCﬂ JKCIOHATHI H3
nepeBa, bymaru, nepra-
MEHTa, KOXH, KJles H
COCTABJIEHHBIE M3 HHUX
CTynuu Xya0KHHKOB ¢ 16-24  55-60
KapTHHAMH HA MOJIb-
Oeprax
Cknaznbl KapTHH B My3esix 11-12 55-60
IMomelueHus ns
XpaHeHHs:
MEXOB 4-10 55-65
KOXH 10-16 4060
IMpeanpusTis MaUIMHO-
CTpOCHMA.
nabopaTopuu 20+ 0,5 40 + 0,5
METaJUIOB
TEPMOKOHCTAHTHBIC
OOMEIIeHHR A8
TIPeLUr3HOHHBIX
paboT pa3nHYHBIX
[pynm:
1 18-22 40+ 5
2 195— 404%5
- 20,5
3 19,8-20,2 40+ S
4 19,95~ 40+ 5
-20,05

ocobo yHcThIE

nOMemeHns s

TIPeIM3HOHHBIX

paboT:

LexH:
TOMHOTO
MaIHHO-
CTPOEHHS
HAMOTKH TpaHc-
hopmaTopoB u
kaTtyuek cBop-
KH panuonamn
H3rOTOBJIEHUS
MEKTpO-
M3MEPUTENILHEIX
npubopos
oGpaboTku
IJTACTHHOK H3
CeJIeHa M OKUCH
MeTH
IUIABKH ONTH-
HeCKOTo CTekia

20+0,5 45-50

22+1 -

21-24  50-55
23+1  30-40
24+1 45%5
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1Ipodvancenue maba. 15.1 Hpoooaxncenue maba 151

Buanl nmpou3BoncTs Temnepa- | Biax- Buabl npoussoacTs Temnepa- | Bnax-
H NOMeILeHHH Typa, "C | nocrs, % H NOMeIIeHHH Typa, °C | mocts, %
H(OBKH 24405 805 IEXH MEPECILIETHbIE, 20-26  45-50
JIMH3 CYILIKH, Pe3KH,
NOMelleHHs 19-22  55-65 cKJIeHBaHua Oymard
K TPOHHO- ®dororpaduyeckoe
BLIYUC/IHTEILHBIX (18-24)* (50 — 70)*  npomsBOACTBO:
Mauxe (3BM) ¢ OTHeNIeHHS:
BCTPOEHHBIMH NpoABOYHbIE 20-24 60t5
BEHTHJIATOPAMH ans ¢oto-
nomelenus IBM: TJICHKH
napaMeTpbl AJA 14-18  75-80 pe3kd doTo- 18-20 65+ 5
BO3IYXA, ILUIEHKH
NOX2BAEMOrO cyuikd goto- 22-24 60+ 5
BHYTpPb MallIHH HETATHBOB U
napaMerpsl 24-28  40-50 MNO3UTHBOB
H4 BLIXOJIE H3 MOMELLCHMUS LTS 18-20 40-50
MAlIHH XpaHeHHS KHHO-
napaMeTpsel s 21-23  45-60 (hoTomMaTepHaIOB
BO3AYLIHOH CKNafbl XHMHKATOB 16-27 35-50
cpensl
noMeLIeHHI (18--26)* (40-70)* lpomssoactso kanpo-
HOBOTO UIENIKA H KOpHa:
BonbHUILL: OT/le/IcHHE HAMOTKH 16-18 47 + 3,5
XHPYPrutcckue (20--22)  55-60 NPAIUILHOFO LeXa
OnepanoHHbIE (20-25)** lenka M Kopaa
nanaTe! 23-25  40-60 oMelleH e 16-18 47 43,5
JlepeBoobpaGaTeiBaro- KoHTpons u Gydep 16-18 47+35
1asi MPOMbILLIEHHOCTE: JIA KOpIHOIro
LIEXH MeXaHH4YeCKoH 15-16  40-55 KanpoHOBOro
0bpaboTkH nepeBa BOJIOKHA nocie
CTONAPHO-3aTOTOBH- 15-16  55-65 OpATICHHS
TenbHbIE OTAE/ICHUA KPYTHJILHbBIE LEXH 22-24 5745
HEeXH: uiejkKa M Kopaa
H3rOTOBJIEHHA 183-20  40-55 Lex rops4ei 21 -23 6015
Monesel U3 BBITSXKH KOpaa
Jepesa TIEPEMOTOYHbBIC LIEXH!
NIPOH3BOACTBA 21-25 S0+ 5 LIeyKa 22-24 52+5
CIIHYEK Kopaa 21-23 60 i 5
CYLIKH CIIHYEK 21-25 40+ 5 TKAanKHH [ex,
OTAeNeHHe COPTH-
Tunorpagcxoe POBKH H YNAKOBKH
T iy
MHOrOUBETHOH 24-26  45-50 ‘ g:.v}:gg::?;cnc
?H‘;grp)acbuﬂ CYLIKH:
odcer
IJIOCKOro Ha 24-26  45-50 gn:ml;l;c;ma %‘?:g; (53% f g
g:g?gi“m E)aﬁopa'ropﬂﬂ 20+£2 65%2
H3HKO-MEXaHH-
POTAIHOHHOTO 24--26 50-55 AECRER MCILETai
Ba. PyROROIl KOpAHOM Kanpo-
Gymare uggﬂﬁ HHTH E TKaHH
cknaap Oymaru:
JUIs JIHTO- 22-25  51-56 XnonuatobymaxHsie
rpatuu LEXH:
THnorpadckoi qecabHbIH 22-28  55-50
Ut TIeYATH: NeHTOYHO-POBHHY-
TLIOCKOH 20-25 45-50 HbI#
POTANMOHHOM 20-25  50-55 OPSTHILHBIH 24-28 60-50
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Tpodoancenue mabr. 15.1

Mpodoancenue maba. 15.1

Buabl npox3BoacTs Temnepa- | Bnax- Buael npon3poacTs Temnepa- | Bnax-
H NOMELUCHHI Typa, °C | HOCTh, % M NOMEILICHHH 1ypa, 'C | ROCTB, %
TKalKHii ¢ Kape- 20-26  70-65 LEXH:
TOYHBIMH CT2HKaMH - MacioaenbHble 14-16 80+ 5
TKALKHA ¢ XaKkap- 22-27  65-60 CBIpOie/IbHEIE 18-20 805
JOBBIMHM CTAaHKAMH OT/JEeJIEHHE COJIEHHSA 10+1 95+ 5
dapmaneBTHYECKOE TEPMOCTATHBIE
NPOH3BOJICTBO: KaMepbl:
cKjaanbl: IJIA CKBAIlM- 16-20 60+ 5
MaTepHasioB 20-25  30-35 BaHHs kedupa
rOTOBBIX 20-25 15-35 » CO3peBaHUA 5-8 80 +5
TOPOIIKOB keupa

LEeXH: » NPHIOTOBJIE- 24-26 60+ 5
npeccoBaHHA 2541 35-40 HUA NPOCTO-
TabeTok KBaIITH
rOTOBBIX 20-25 15-35 MoMeLleHue 118 5+1 60 + 5
MOPOUIKOB XPAHEHHA CyXOro
obpaboTku 20+1  30-50 MOJIOKa
KOJUIOM/IOB
H3rOTOBJIEHHSA 25426 5-10 s Ty
TpefiapaTos b Heoﬁxonm.uo obecneynBaTe BOIMOXHOCTE TOA-
rgllicz'pal(‘ros = 20-25  20-30 nepxanHs mMoboii 13 yKalaHHLIX TeMIepaTyp.
nevyeHH
» KeJaTHHOBBIX 25+ 1 40-—50
Kancyn
CKJICHBAHHS 25+ 1 25-30 Io craugapty ASHRAE 55-56 (CIIA), Ten-
PE3HHOBLIX i noBoii kxomdopT onpelenscIcA KaK «COCTOSAHHE
H3JIEJTHH 4e/loBeKa, YAOBICTBOPEHHOTO YCJIOBHAMH OKpYy-
“:"OTC!'_';TC::‘::X 24-30 25-30 XKalomei Cpefibl, MPH KOTOPOM OH HE 3HAET, X049eT
;353 };“ﬁ w3 JIM OH U3MEHHMTD YCIOBHSA cpelpl, caenas ee Gonee
PE3MHBI Tenaoid unu  Gojee xonoxHoii». TlapameTpel,

TabauHoe NPOM3IBOJACTBO! yoosnetsopsromue 80% 300pOBBIX, HOPMANBHO
ckanel Tabaxa 12“24 78‘32 OfleThIX MIOAEH, BRIMOMHAMOMNAX JIECKyio paboTy
é‘::: m;;’::;;f“"" 18-24  70-7 B CHOSYEM TOJIOKEHHMH, N0 NaHHBIM YKA3aHHOTO
cnragel:'r ’ cTaHmapTa, COCTaBJIAIOT: TeMnepaTypa I, 1o cyXo-
IHIL30OBLIA 1EX 18-24 65-70 My TepMoMeTpy 23-25°C, cpenHss TemnepaTypa
YBI2XHHTELHAsA 24+1  75%5 t, u3nyvenus 21-27°C, OTHOCHTeNbHAs Biax-
kamepa ts TaGaka HocTh 20-60%, CKOpOCTb JBHXEHMS BO3/yXa

TuBoBapetitoe 0,05-0,23 M/c npH ycloBuM, 4TO ;NS AAHHOTO

MPOH3BOACTBO! i ’ ?

CONONOBHS 12+ 1 80—85 MOMELUEHHS MAKCHMAaJIbHbIE KoneDaHus TemMnepa-
OpOAMILHBIE YAHbI 4-8 60-65 TYpBI MO CyXoMy TepMomeIpy At = + 1°C, Tem-

XneGomekapHoe H nepaTypbi Hany4yeHns At, = + 0,8°C u BnaxHocTH

MaKapOHHOE Ap = + 10%.

ApOARapEEoa: Ilpu xpa MEHHOM 193] 7
CKJIAMIbL MyKH 12-15 50—60 P PaTKOBPEMEHHOM MNpe BAHHH JTHOAE!
TpeccoBhIii Tex 15-20 50--60 B TOMeUIeHHAX (Kade, pecTOpaHbl, Mara3MHbl H
OT/EJICHHS: Ip.) B TeIWIblii mepHox roaa yciosusa komdopra

CHIIOCHO- 18+1 60%5 3aBHCAT OT HApyXHOH TeMNEpaTyphl, TaKk Kak

TIPOCEHBATE b~

ahe 6onbinas pa3HOCTh BHYTpeHHeH u Hapyxuoft Tem-

onaphl ©25-27  75+5 nepaTypbl BLI3LIBAET HENPHATHLIE ONIYILEHHS H

TECTA 28-30  75-80 MOXET NPHBECTH K MPOCTYIHBIM 3aboneBaHuAM;

T:‘J:]'L‘zifl’i?é 1811 60-65 NpH HApYXHBIX TemmepaTypax sbime 30°C Tpe-

A

paccToitoe 35-40  80-85 Gyemyio TemnepaTypy BO3AyXa B 3THX moOMerie-
MonouHas HHAX PEKOMEHIYETCH ONpeAessTh no GopMysiaM:

MPOMBILIEHHOCT b NPpH OJIHTEIBHOCTH npeﬁmaanun no 24
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L, =1, + 04(t, — 30);
NPH [UIMTETLHOCTH npebniBanus o 1 4
tiy = 1,04[1, + 0,4(z, — 30)],

(15.3)

(15.4)

rae f"*OI'ITHMaHbHaﬂ TeMneparypa Mnpd QIHTEILHOM
npebbiBanun Mmoded B noMewenun (eM. taba. 15.1);
1, > 30 °C - TemnepaTypa HapykHOTO BO3AyXa (B TerUILIHA
nepHoa roaa).

BnaxHocTs Bo3ayxa B MOMELUCHHAX C KpaT-
KOBPEMEHHEIM MpeObIBaHMeM Nronell He NOIKHA
npeBLIaTh 60%.

CosBpeMeHHBIe cpencTa perymipoBanus CKB
ofecrieynBalOT MOJy4YeHHE 3aJaHHOH TeMIepaTy-
PEI BO3/yXa B TOYKE YCTAHOBKH IaTYHKa C BECbMa
BEICOKOH TO4HocTh: (0OmwHO + 0,3°C), HO B
APYyruX TOYKAX MOMELIEHUA BO3MOXHBI 3HAYH-
TeJIbHbIE OTKJIOHEHHUSA OT 3TOH TEMIEPaTypHl, NPHU-
4€M CTeNeHb PaBHOMEPHOCTH TEMIEPATyp 3aBH-
CHT INTaBHBIM 06pa3’oM OT pPaBHOMEPHOCTH pac-
TIpEJIC/ICHUS HCTOYHHKOB TENJIOTHI, criocoba opra-
HM3ALMH BO3ayX000MeHa B TIOMEILEHUH.

Ycnosus komMpopTd MOXKHO OLUEHHUTL TO
craunapty ASHRAE 55-56 u, ecim 310 He mpo-
TuBopeunT F'OCT 12.1.005-88, MOXHO yuMTBHIBATH
no «3pdekTUBHOH TemnepaType CKBO3HAKA», Of-
penensiemoli no dopmyne

O=1,—1,—7.66(v—0,1524), (15.5)

rae 0-munekc Hesuca m Bopaa; r,—Temnepatypa BO3-
[lyXa No CyXOMy TepMOMETpY B J8HHOHA TOYKe momelue-
Hus, °C; (- CpeHSs TeMnepaTypa Mo CyXOMy TepMo-
METpYy B foMellennH, °C; v —CKOpOCTb ABHXEHHA BO3yXa
B JdaHHOW TOUKe, M/C.

3uHavenue 6 no ycnosuam koMdopTa NONKHO
HAXOAHTBLCA B TMpedenax

-1,67T<0<1,l11

npu ckopoctu v oT 0 mo 0,36 Mm/c.

Hanpumep, ecn 3aaano f, = 24°C; 1, = 23°C;
v=0,3m/c, TO B =24 —23 —7,66(0,3—0,1524) =
= —(,13, 4To ynoBIeTBOpAET TPeOOBAHHAM KOM-
dopra.

Jna cobmoaenus KOMGOPTHBIX YCIOBHI B
ofcyXHBaeMOH 30He TEMIEpaTypy BO3dyXa pe-
KOMEHYEeTCA TNOHHXAaTh OT M0jJa K MNOTOJIKY,
ONHAKO JONMYCTHMO W TOBLINIEHHE TeMIepaTyphl
He Gomee ueM Ha 2°C B mpenenax 4CJI0BEYECKOTO
pocTa.

TemnepaTypa noja npu xoabde He MOMKHA
npesbiatek 25°C, a a8 jroned B COCTOSHHH
nokosi—28 °C. Paguauus, HanpaBleHHas Ha ro-
JIOBY, BbI3BIBaeT mHckoMopT.

Texnonoruueckue TpeGOBAHHA B OTHOLLECHHH

(15.6)

NOAAEPKaHUA TEMINEPATyphl, BIAXKHOCTH M CKO-
POCTH IBMXEHHSA BO3jlyXa CJIEQyeT OrpaHHYHBATh
JIONYCKAEMBIMH METEOPOIOrHYECKUMH YCIIOBHAMH
mo MOCT 12.1.005-88.

Bonee mompobHble cBeleHMA HAa OCHOBAHHMH
IKCTIEPUMEHTANIBHBIX ~ HcciegoBanuit  Panrpa
(Jdanus) npuBencHsl B kaMre b. B. bapkanosa u
E.E. Kapnuca*,

15.2. PACXOJ
KOHIAMUHUOHHPOBAHHOI'O BO3JAYXA

PaccMaTpuBaloT MoONE3HBIH pacxoa KOHIM-
LIMOHNPOBAHHOIO BO31yXa, HEOOXOmMMBIA s
ofecreyeHns 3aJaHHBIX YCNOBHE B 0GCTyXHBa-
CMOM TOMELLCHHH, U IONHBIA, YYHTHIBAIOUIMA He-
NPOU3IBOAMTENBHEIE YTEYKH (Jasiee NOTEPH) BO3Y-
xa B 060pyZ0BaHHM M BO3AYXOBOZAX. :

[ToTtepu Bo3myxa B 0GOpYAOBAHMH NOJKHBI
YYHTBIBATLCH 110 JIAHHBIM 33BOJIOB-TIPOH3BOMTE CH.

Monuwit pacxom sosayxa 8 CKB cnenyer
omnpenensatb no Gopmyie

Ln = KnanU + Lnﬂl (]5'7)

rae Lo—nonesssiii pacxond Boaayxa, m*/c; L., -—mnoTepu
p obopyiaosannuu, M/c; K, - KoodpduumeHnt oas ydera
noTeph BOIAYXa B BO3YXOBOIAX.

Jna CKB cneayeT npUMeEHAThL BO3AYXOBOIbL
knacca [T mo CHull 2.04.05-86, onpenenss koad-
¢uumeaT K ,, 1A KpyribiX BO3AYyXOBOIOB TIO

dbopmyne

D
K =4-I0"b—z"—vlp°'°’, (15.8)

nor
m

rae D, —auaMeTp, M, BO3AYXOBOJA B MeCTe NPHUCOeNHHE-
HUA K BeHTHAATOPY; D, —cpeaHull anamerp, M, BOagyxo-
sonos CKB 3a npegenamu o6¢1yxnBaeMEIX NOMELLEHHH;
I-nmara, M, Bo3ayxoBogoB CKB 3a npenenamu o6eny-
KHBAEMBIX I'[OMeL'IJlBHHﬁ; P B v —CTatA4deCkoe OdBJICHHE,
Ila, 1 ckopocTh BO3OYX4, M/C, B MECTe IPHCOeIUHEHHA
BO3IYXOBOJA K BEHTHJIATODY.

J1/1st npSIMOYTOJIbHBIX BO3YXOBOJIOB M BO3/1y-
XOBOZOB APYroro MOMepeyHoro ceyenus Ha K
pBonMTCA kodhduument 1,1, mpuueM ciemyeT
npuauMate D, u D, pasubiMu 0,32 S, roe S-
TMEPHMETP BO3AYXOBOAA, M, COOTBETCTBCHHO B
Ha4yallbHOM H CPEJHEM CEe4YeHHSIX.

Bonee TowHO mnoTepH M mMOACOCHI BO3AYXa

* bapkanoe B.B,, KapnucE.E. Konauumuo-
HUPOBAHKE BO3AYXd B MPOMBIILIEHHBIX 1 O6IIECTBEHHBIX
anannax.—M.: Crpofinamar, 1982.
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8 CKB moryt OwITh paccyMTanbl mo Tabm. 2.
CHull 2.04.05-86.

Mone3netit pacxon soszayxa CKB L, MY/c,
KaKk INpaBHIO, ONpPEAENACTCA MaKCHMAJbHBIMH
M30BITKAMHM ABHOM TEIIOTEL B NOMELIEHHH B TEl-
nelit mepuoa ropa Q,,, BT, no dopmynam:

NpH yOAJIEeHHH BCETO BO3JAYyXa H3 OJHON 30HLI
noMeleHus (B 4acTHOCTH, M3 oOciayxupaemoi
30HBI)

_ 360,
1,2- At

NpH yoajdeHMH 4acTH Boaayxa [, m3 obcmy-

KHBAEMO 30HBI NOMEILEHUA

£, (159)

Lo=L,, +
36 Qu - 12 It.:(ro.: - ro)
T . (15.10)

rae L, ,-pacxoa sozayxa, M3/c, yaansemeit u3 obcayxu-
BAEMON 3JOHBI TIOMCILEHHMS; I, [o—TEMIEPATYPHl BO3-
ayxa, °C, B obcnyxupaeMolt 30HE W TIOZABAEMOIO B
nomeuienue; Ar,-nomsas paGovas pasHoCTs Temnepa-
Typ, "C:

(15.11)

1,- TeMIiepaTypd Bo3dyxa, ‘C, B 30HE TIOMELLCHMS, M3
koropol Mpou3BoaMTCA yaaneHue Bolayxa; K,,,-koad-
¢uumeHT BO3ayXo00GMeHa, 3aBHCALMH OT criocoba opra-
HH3aUMM BO31yX00OMeHa, BHIA, MOLIHOCTH M pacmlpe-
AeNEHHA HCTOYHMKOB TEIIOTHl B MOMEILEHHH, onpee-
nsemblli IO PACYETY HJIM TO OMbITHBIM ARHHBIM.
Monxaa paboyas pazHocTh Temnepatyp, °C, orpa-
HHYMBAETCA 3aJAHHLIMH TlapaMeTpaMH BO3Iyxa
MOMEILEHHA M JO/KHA NPHHAMATECH MaKCHMallb-
HO OOsBILOH, TAK KaK OT Hee 3aBMCAT pasMepsl
KOHIMIL[MOHEPOB, KAHAIO0B U MOLIHOCTL 3JIEKTPO-
npUraTeneif, T.e. B KOHEYHOM CYETE BeJIMYHHEI
eIMHOBPEMEHHBIX M IKCIUTyaTalMOHHBIX 3aTpaT.
Bmecte ¢ Tem BeauuMHA Af, AOMKHA YOOBJIET-
BOPATH CAaHHTAPHO-THTHEeHHYeCKHM TpeOoBaHUAM,
N0ITOMY € HeoOXoAMMO TIPOBEPATH PAacHeTOM
pacnpeneneHns NPUTOYHOTO BO3OYXA.

Hdns CKB, npeana3HayeHHBIX IS TOMELIE-
HHH, B KOTOPHIX TpebyeTcs MOAIEpXKUBATHL BHICO-
KYIO OTHOCHTENBHYIO BIaXKHOCTb BO3AyXa, B Tel-
NLIi mepHo/| roaa BechMa HPHEKTHBHO NPHMEHATD
JIOYBJIaXHECHHE BO3/yXa (DOPCYHKaMH, pa3Memiae-
MBIMH B moMertieHHH (cM. 1. 15.7). B 3ToM ciyyae
paGouas pasHocTs Temnepatyp At, B dopmynax
(15.9)- (15.11) onpenenseTcs M3 MOCTPOCHUS YC-
JIOBHOTO TIpoliecca TemtooOMeHa 1o SBHOMY Ten-
1y B nometueHuu (puc. 15.3):

At =K, (t,, — 1o) + (taoyen — £,.)s  (15.12)

11€ lhgyes~ YCAOBHAS TEMIEpATYPA BO3JAYXA MO CYXOMY
1epMOMeETpy, onipelensemas no puc. 15.3 B pesyabrarte

Atp =l —t= Klm('ro.: kY

Puc. 15.3. [MocTpoenne npouecca NPHIOTOBIEHHA BO3-
OyXa TNpH [0YBJIAKHCHHH B MOMELLCHHH

NMOCTPOEHHA NPOLLCCA TOYBIAXHEHHR BOIYXA B IIOMElLe-
HHH HA Ad, U/KT; lyopsn = I, ,~ PE3YJIBTAT MpoUECCa N0YB-
JAKHEHHR; Ly Lo lagwrs lop [0~ COOTBETCTBEHHO Temriepa-
TYpel Bo3ayxa, °C: HAPYXHOIO, CMECH HApPYXKHOrO M
PeLMPKYIAUHOKHOTO, TI0C]e PEUHPKYAAUHOHHOTO BEHTH-
AATOPH (PH HANHYHH TAKOTO), NOCIe KAMEpE! OpOlIEHRs
KOHIHUHOHEPY, NOC/e NMPHTOYHOrO BEHTHIATOPA,

B Tex cnyuasx, koraa no 3KOHOMHYECKHM WIIH
KOHCTPYKTHBHEIM NpHYMHaM TPHUMEHAIOTCA CH-
CTEMBI, COCTOSIIIHE H3 LEHTPaJbHBIX KOHIWLHO-
HEPOB ¥ MECTHHIX KOHAWIMOHEPOB-I0BOAYMKOB,
yCTaHaBJIHBaeMbIX BHYTPH WIH BOM3M oGCmyxu-
BAEMBIX NMOMEIUEHWH M NpHHUMaroWuX Ha cebs
4acTh M30LITKOB TEMIOTSI, MOJHBI pacxox Bo3ay-
Xa [UTA HeHTPAJIbHOTO KOHINIMOHEPA ONPenestoT
no tdopmynam (15.9) u (15.10), pykoBoacTByAch
NPUXOAALUCHCA HA HEro 4acThbl0 H3OBLITKOB Ten-
JOTHL.

Ha xonosnerit mepuon roma pacxosa Bo3myxa
CKB moxeT ObIThb COKPAINEH COOTBETCTBEHHO
YMEHBIIEHNK H3OBITKOB ABHOM TEIUIOTHI H H3Me-
HEHUI pabovyeil pa3sHOCTH TeMIEPaTyp, HO pacxoj
BO3AyXa He O0XKEH OnITh MeHBLIE HEOOX0IUMOTo
ans obecrneyeHts paBHOMEPHOCTH pacnpene/ieHus
BO31yXa B 0OCHYyXHBaeMoil 30He.

Bo Bcex ciy4asx moJie3Hslii pacxoa Bo3ayxa
CKB He no/keH ObIThb MeHbllle HEOGXOOHMOTO,
obecnieunBarolero: 1) ynanenue BLIAENAIOMIUXCH
B NMOMEILEHHH BPEIHBIX Ta30B, MAPOB MM TLLIH;
2) co3flaune MOANOPa B NMOMEIEHHH, KOMIIeHCa-
UMK BO3AYXa, YOANAEMOTO MECTHEIMH OTCOCAMH
H Ha TEXHOJOTMYECKHE HYXIbI, 3) CAHUTAPHYHO
HOPMY HADYHOro BO3IyXa,
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Pacxox Bo3ayxa, HeoOXomuMbli nns co3jia-
HHS TIOBBILICHHOIO JIABJICHHS B TIOMELLEHHH, JCT-
*eH He MeHee 4eM B 1,5 pasa npesbiuaTh Noay-
4aeMbIil B pe3ynbTaTe pacueTa HHOHIbTpaLuH,
npousBoumoro o Tpebosannio CHuIT 2.04 05-86
A0S XOJIOMHOrO MEPHOa rojia, NpH yCJIOBHH, YTO
KOH/IMIIHOHEP H BBITSKHAs BEHTHISILHMA HE pa-
GoTaioT.

B pacyetax mans Tewioro mnepuona roaa
TMPHHUMAKOT CHNENYIOIICe MPEeBLILIEHHEC TIPHTOKA
B TIOMENEHHH HaJl BBITSKKOH, BBIPAXEHHOE B
obbsemax nomMeinenus B 1 u

nometiiende 6e3 oxoH u Hapyxubix 0.5-0,75 1/
nsepeit
NOMELICHHE C OKHAMM.

HA OJHY CTOPOHY »

1
« JIBE CTOPOHBI 1.5 »
« TPH M HeThIPE CTOPOHBI 2 »
BeCTHOOIb 2-3 »

Kpome Ttoro, npH 4acTo OTKDBIBAIOILHXCH
NBEPAX B KOHIWIHOHHPYEMOE MOMELLICHHE CICIyeT
YUHTBIBATh, PACX0O]] BO3AYXa, KOMIIECHCHPYMOUIM
pacxolbi 4epe3 Asepb (Tabn 15.2).

Pacxon HapyxHOro Bosjnyxa, obpabarwibac-
MOro B KOHIHUHOHEPAX H BBOJMMOIO B MOMelle-
HHE, OKa3blBaeT OolbllOe BIMAHHE HA PACXObl
TennoTel ¥ xonoja. [Tostomy Heobxommo crpe-
MHTBCS K BCEMEPHOMY COKDAalIEHHIO pacxoia
obpabareiBaeMoro Hapyxsoro Bosnayxa [lomes-
HBIH PACXOJl HAPYXHOTO BO3JyXa HE JOJIKCH ObITh
menee: 1) tpebyemoro CHull 2.01.05-86 wumm
peromennyemoro B Tabn. 15.3-15.4 u va puc. 15.4
H 15.5; 2) neobxoqUMOro AJis KOMIEHCAIHH BO3-
[yXa, YOanasieMoro BeITSKHON BEHTHIANMCH H pac-
XOZYEMOro Ha TEXHOJIOTHYECKHE HYXK/IbI; 3) TpeOy-
€MOT0 Ul MOMAEPKAHUS B MOMEIEHHH H30bITOY-

TABJHMIA 152 PEKOMEHAYEMEIN PACXOL
BO31VXA, M*/4, BBOJAMMBIHA B IIOMEWEHHE
HA KAXJOI'O YEJIOBEKA, INPOXOOAUIETO
YEPE3 JABEPb, I CO3JAHUA
MOBLIMIEHHOTO OABJIEHWA B IIOMEILEHHUA

Yucno moaet,| O6biynas Jipepb Bpaiudro-
TMPOXOAAILIMX OBEph ¢ Tambypom manca
yepes nBepu IBephb

Bly

onHa | 6onee [oana| Gonee (oauHa | Gonee
OfHOH 0aHOH OAHOH

Jo 100 3 475 25 35 08 1

100-700 3 475 25 35 07 09
7001400 3 475 225 35 05 06
1400-2100 2,75 4 225 325 03 03

TABAMUA 153 PEKOMEHJIVEMBIA PACXO/
HAPVIKHOT'O BO3AYXA, BBOJAMMBIF HA
KAX/0T O YEJJOBEKA, HAXOAAIWETOCA B
TMNPOM3BOACTBEHHOM WJIM OBIECTBFHHOM

MOMEIEHHUH
TMomemenus Pacxon HapyKHOTO
BOYVIYXA, M /4,
Ha | 4en
OO6LIECTBCHHBIC.

NPH OTCYTCTBHH KYPEHHS 25
» HEe3HAYMTETBHOM 35
KypeHHH

» SHAYMICABHOM » 50
» CHABHOM » 75
Ha oaHoro pefeHka B 15

HOMEIUCHUAX, 3aHATHIX

aeTeMH jo 12 et
IMpousponcTeenHble’

npH 00beMe NMOMENICHHA

Ha OJIHOrO ?aﬁo-ratomcro

He menee 30

Menee 20 M
1O %e, oT 20 go 40 m? » » 20
IMpoussoacTeeHubie 6e3 » » 40

okoH M (onapeit
TIpOM3BONICTBEHHRIE M
ODILECTBEHHBIE 1TOMEITICHUS,
XapaKTepPH3YeMbIC HCTPHAT-
HBIMH 3amaxamMu

Ho 70

TABJIULA 154 PEKOMLHVEMBIN PACXO/I
HAPYXHOI'QO BO3JAVXA 1718 HEKOTOPBLIX
MOMEWEHMHA

IMovewerins Pacxon napykHOro BO3IIOy:Aa,

m /4. monaraemoro

Ha | M? Ha 1 M
MIoAanH 1oaal BHYTPEHHETO
obsema

OGiuMe HONbHUYHBIE 6 -
naJaTel
Xupypru+eckne 36 12
onepalHoHHbBIe
ToCTHHUYHBIE HOMEpA 6 -
Kyxuu B pecropanax Al -
XHMHYECKHE 36 -
JabopaTopun
MexaHu4eckue - 4
naboparopun
KonTtopst - 2

HOTO [apJicHus; 4) pacxola HApYyXKHOTO BO3FyXa
B TeIUIBIH W XOJOAHBIA NMCPHOMBI YCPE3 HEMMOT-
HOCTH KJAamaHOB, ONpEnfifseMoro no gopmyne

L,=00lnL,, (15.13)
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15.2. Pacxod xonduyuonuposannozo 8o3dyxa

'§ 5
4
gfﬂ N\
—

g3t

B{p 4 Hh"‘: N
32 sﬂ = ]
RS s====st
:1 E ‘ -

ARIEEA
0873 % 567890 15 20

OBLEM NOMEWMEHWA HA 1 HENOBEKA, m3

Puc. 15.4. OnpeneneHue pacxofa HapyXHOro BO3ayxa,
Heo6Xx0MMOro 1718 yMeHbIUEHHA HHTEHCHBHOCTH jana-
XOB, CBA3aHHEIX ¢ NpebLIBaHHEM B MOMELLEHHN TOaeH

I u 2-omyTAMbIf # yMepeHHbifl Janax; 3 B 4 -CRIbHBIR R OueHB
CHABHBIA 3anmax

Puc. 15.5. OnTumanbible peXnMbl pACXOJOBAHMA Ha-
PYXHOro BO3myxa

HAPYXHbIA BO3AYX

W NEPEMEHHOE

y _LJE

K pz
I'IEPEMEHHOE__-_ X Tow 3 F %
P
8) # L, = const
J” X1
=const T T

Puc. 15.6. Cxemmi 06paboTkn Bo3nyxa B CHcTeMe, paboTalollell ¢ NepeMeHHbIMH PACXOIAMH HAPYXKHOrO H PEUHDKY-
JIAIHOHHOTO BO3ayXxa (a M 6) M C NMOCTOAHHEIMHA PACXOJaMH (@ M @), NPH YCIOBHH, YTO PACXO] HAPYKHOro BOJIyXa
MeHblle BelYnCIenHoro no Gopmyne (15.16)

L, -~ mapyxusift Boanyx; L,,, - peunpxyaannonnsifl 803ayx, K/-BO3IAyXOHATPEBATE, b NEPBOTO MOAOTPEBA

rae n,—yAelbHAs KOHCTPYKTHBHAS HEMUIOTHOCTHL K/jana-
HOB (cM. rx. 8), B cpemnem pasnas 5—-10%, I, —pacxon
BO3OYyXA Yepe3 KiaflaH B OTKPLITOM MOMOXEHHH, MY/4.
JAns cucTem, paGoTaloIMX C MNepeMEeHHBIM
pacxodoM HapyXHoro Bo3ayxa (puc. 15.5), npu
ynaensHo#t JHTanenmuu J, «boJiee BBICOKOMH», dem
Bo3ayxa B noMewleHnd J, (Hanpumep, npu
Jp = J5 > J,), 3KOHOMHH4ECKH LeNecO00Pa3HO NpPH-
HMMaTh MHHHMAJBbHEIH Pacxol HapyXHOro BO3-

oyxa, paBHui GonblieMy W3 pPacxoaoB, BbIYH-
CJICHHBLIX MCXOJfA M3 YOOBIETBOpeHHSA TpeGoBaHui
HOPM, KOMIEHCALMM BBLITSXKH MM obecreveHus
Heo6x0aMMOro noanopa.

[MpH ynaenbHBIX SHTANLNHAX HAPYXKHOTO BO3-
nyxa B npenenax J, < J;' < J, (rae J,-3HTams-
NHA BO3AYXA, NPHIOTOBJIEHHOrO B KaMepe Opoilie-
HHA) cneayet noaasats 100% HapyxkHOro BO3AYXA



14 Taasa 15. Konduyuonuposanue 6030yxa

(nanpumep, npu Jy = J,). [pu suTanemuax J,,
MEHBIILIHX, YeM Yy BO3JQyXa Mocje KaMephl opoiie-
HH$l, PacXofl Hapy&Horo Bo3ayxa L, He mocTosHeH
H Onpedendercs H3 YCJIOBHA MNOJIy4EeHHS CMeECH
C peuMpKYIHpYeMbIM BO3JIlyXOM, KoTopas HMeeT
yIOE/IbHYIO SHTABIHIO, PABHYIO TAKOBOM 718 BO3-
AyXa Toclie KaMepbl OpolleHHs J:
Ji—Jy

L,=L

H UpJ-l _ J,n”l
rae L,,—pacxon Bo3ZyXxa, MPOXONAWMH Yeped Kamepy
opowenus, M%/c.

Hanpumep, ecim 3agaHo J, = 38,8; J, = 27,9
u J, = =292 gIx/kr, TO

38,8 — 27,9
L, = Lop————-’——-—-—-—'-—-— =0,16 L.

38,8 —(—29.2)

PaGora CKB mnpm J.' < J, ¢ nepeMeHHBIM
PacxofIoM HapyXHOro BO3AyXa B CMECH MO3BONAET
NPOJOIDKHTENbHOE BpeMs He mpuberaTs K mep-
BOMY IIOZIOrPEBY, T.€. JKOHOMHTH Ha JKCIJyaTa-
miH, OIHAKO TNIPH HEKOTOPOM 3HAYCHHH YACIBHON
JHTANILIIMA HapyXKHOTO BO3IyXa

(15.14)

J"’=J—LZ"{JI—J:,) (15.15)
PACXOA HAPYKHOTO BO3/yXa, HaHzaeHHBIH Mo ¢op-
my7e (15.14), MmoxeT oka3aTbCsd MeHbile oObema,
TpebyeMoro mo HOpMaM HAH [T KOMIICHCALMH
BBITSUKKH H CO3/1aHMA HEOOXOAMMOro NOMANOpA.
OT0 HEZOMYCTHMO, CIEIOBATENLHO, HeoOGXOAMM
HEPBLIH MOJOTPeB BO3jAyXa Ais obecnevyeHus no-
madH Gonbiiero U3 TpeOyeMbIX MHHHMAIIbHBIX
Pacxoos.

B CKB, paGoTarommx ¢ NepeMEHHBIM PACcXxo-
JOM HADPYXKHOrO BO3AYXa, HPH MPHMEHEHUH BO3-
AyXOHarpepaTejledl 17 HEPBOro TOJOrpeBa HX
neAecoodpa3Ho YCTAaHABJWBATE IOC/IE KaMephbl
€MELIMBaHNS HADYXKHOTO M PelHpPKYJISUHOHHOTO
BO3/YyXa, 4ToOB HE HAPYLIATH A3POAHHAMHYECKOHR
YCTOHYMBOCTH CHCTEMBI. ITO OrpaHMYHBaeT pac-
X0;1 HAPYXHOIO BO3JYyXa, TAK KaK NPH YIeNbHOH
aulanunan evecu J, < 10,4 kJIK/KT BO3MOXHO
3aMep3dHue Boinajarollied U3 Bo3ayxa Buard. Jus
npeaynpexAcHHs 3TOTO SBIEHHA HE CNeAyeT BBO-
JHTh B CMeCh pacxoj HapyKHOro BO3OyxXa, npe-
BbILHAOLIHI

J,—104
Lu = Lupl—'
Jl. - Ju
CxeMbl IPUTOTOBIICHHA ¥ NOAOTPEBA BO3AYXA
N0 3ToMYy cnocoly NpuBeaeHs! Ha puc. 15.6,a u 6.

(15.16)

31eck HapyxHBIH BO3XyX CMEIIHBAETCA C pEIHp-
KyJSIHOHHBIM, a CMeCh BO3AYXa MPH yOenbHo#
3HTaNbNUH J,,, MOJOrpeBaeTcs B NEPBOM MOJO-
rpeBe 40 Ji, C KOTOpoif MoCcTYNaeT B BEHTHIATOP
H BO3JYXOBO/bI, T/I€, B CBOKO Ouepelb, NOgorpesa-
erca 1o J, W BXOIMT B NOMEIICHHE. }

Ecmu nns koMneHCanHH MECTHOH BBITSXKKH
H CO3/aHHA TOBBIUIEHHOrO AABJIEHHA B NOMeLLe-
HHH pAacXoi HAPYXHOrO BO3JAyXa JOJNXKeH OBITh
Gonbure HaiaeHHoro mo dopmyne (15.16), To He-
o6xoMMMO TPHHHUMATL Mepbl I8 OTTAHBAHHUA
IbJa (HanpHMep, npelycMaTpHBaTe oGorpes noia
H CTEH CMECHTEeIbHO# Kamepsl).

Hna CKB, paboraromux ¢ mnocTOAHHBIM pac-
XOZOM HapyXHOTO BO3OyXa, €ro CIeNyeT ofpene-
JIATH MO TEXHHKO-IKOHOMHYECKHM pacyeTaMm, yuH-
ToIBafd TPOJOKHTENBHOCTh NEPHOAOB, Tpebyro-
IWIAX OXJTaXICHHA ¥ HarpeBa BO3/yXa, cCpeIHHe
yaelbHble JHTAAbIHH HAapyKHOro BO3AyXa B 3TH
TIEPHO/BI H OTMYCKHbIE CTOMMOCTH XOJIOJA H Tem-
n0Thi. [N CHCTEM KOHOHLUHOHHPOBAHHA KOM-
$OpPTHOro Ha3zHa4eHHs OOBIYHO ONMPABAAH PACXOA
HApYXHOTO BO3JyXa, PaBHBIM:

IUIS CpeniHeil MOJIOChI CTPaHbI

L, =03+ 04L,; (15.17)
71 HOXHBIX paﬁonos CTPaHBI
L,=02+03L,,. (15.18)

Jna CKB, paGoTarolmmx ¢ NOCTOAHHBIM pac-
XOA0M HApyXHOIO BO3AyXa M NPH HAJNUYHU Iep-
BOH M BTOpOH PEUHPKYIANHH, BO3AYXOHArpeBaTe-
JIM MEPBOro mnojorpeea CJjeayeT YCTaHAB/IMBATHL
B TOTOKE HapYXHOTO BO3AYXa, 4TOOLI HE Hapy-
WHTH a3POAMHAMHYECKOH YCTOHYHBOCTH CHCTEMBI
H YMEHBLIATh pa3Mepbl ITHX BO3ZAYyXOHarpesaTe-
JIeH.

Bo u3bexanne HaMep3aHH JbJa Ha BXO/JHBIX
cernapaTopax KaMephl OpOLICHHS BO3JyX, pomnyc-
Kaembilf Hepe3 BO3AyXOHArpeBaTelH, OMKEH 10-

CTHIHYTb yaenbHO# sHTanenun J, = 10,4 gIx/kr,
3

T.€. pacxonq HAPYXHOro BO3AyXd, M", OOJIKCH
OBITD
i —J
Ll -2 15.19
nT T, — 104 KL

Ilpu 3TOM MpHTOTOBJIEHHE BO3AyXa BeIeTCH,
Kak moka3aHo Ha puc. 15.7. HapyxHbIH BO3AYX
HarpepaeTcs OT YAENbHOW SHTademuu J, mo J,
H CMELIMBAETCA B 3a[aHHBIX COOTHOLLUEHHAX C pe-
NHPKYJIAMHOHHLIM, UMEIOUIMM YAEIbHYIO IHTAJIb-
nuo J;; cMech npuoOperaer YAENbHYIO 3HTANb-
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Ki
L,=const _:m]—

L pey = const
‘ pey,

9)

J, 3AKPEIT

OTKPLIT

Puc. 15.7. Cxemel 00paboTkH BO3AyXa B cHCTeMe, paboTaloliel ¢ NOCTOARHLIM PACXOIOM HAPYXKHOTO BO3AYXA HDH

NpHMEHEeHHH nepepoil M BTOpoil pemmpkyasnouu (g4 ¥ 6), ¥ B cucTeMe, pabGoTarouled Ge3 npuMeHeHHA BTOPO#

PElUHPKYIAUKH (4 B 8), IPH YCIOBHH, YTO PACXOM HAPYXKHOFO BO3AYyXa Gonbille HIH paBeH BHYHCIEHHOMY Mo Hopmy.e
(15.

16)

L, ~napyxuptit so3ayx; L, - peUMpXyASuMOEHBIA BO3xYyX; K/ - BO3AyxeHal peBarTe/lh NEPBOro IMOROrPeBa

1o J 5, YBIaXHAETCH W HOCTYNAeT B BEHTHIATOD
H BO3AYXOBO/BI, [jle HArpeBaeTcs OO0 YieIAbHOH
JHTANLIHK J, H Jajiee BBIXOJAHMT B NOMeELIEHHE.

Ipyu paborte KOHTUUHOHEPOB HA CMECH C HO-
CTOSIHHBIM PAcXoJ0OM HAPYXKHOIO W PpeMpKyis-
IHOHHOTO BO34yXa M NPH OTCYTCTBHM BTOPOIi
PEeLIMPKYIIAMH ClieAyeT MPOUIBOAUTL HATPEB MoC-
11e CMEUIMBAHKA HAPYXHOTO H PEUHPKYIALMOHHO-
ro BO3/lyXa B T€X CIIy4asXx, KOIJa PacXxox Hapyx-
HOTO BO3/yXa MEHbIUE BBIMHCIEHHOTO 1O (Gopmy-
ne (15.19). Harpes HapyXHOro BO3jayxa A0 cMe-
IIMBAHNA C PCUHPKYJIAUHOHHEIM CAEAYET IPOH3-
BOAHTH B TEX CAy4asix, KOr1a ero pacxoi paseH
uiM GoJbLIE BLIYMCIIEHHOrO N[O TOM e gopmyrne.

Bopeba ¢ BRINaAcHHEM KOHICHCATA NMPH CMe-
MIHBAHHH HAPYXHOTO H PELMPKYIALHOHHOFO BO3-
Jdyxa B pAAE C/y4aeB MOXET OCYLIECTBIAThLCA
B BO3/IyXOHAarpeBaTesie PENHPKYIALMHOHHOTO BO3-
JlyXa, YCTAHOBJIEHHOM [0 KaMephl CMEIUMBAHMS.
ITpu 3TOM BO3AYXOHAarpeBaTelb XOPOLMO 3AllH-
LICH OT 3aMep3aHH4.

[MonHeli pacxo/l HAPYKHOTO BO3JYXA BbIYKC-
nsetcs no dopmyne

Lyn = Kuorley, (15.20)

1ae K, —xoypduumnent, npHHAMaeMbld Kak 1is dop-
myasr (15.7).

15.3. CUCTEMBI
KOHAULIMOHUPOBAHMA BO3AYXA

B 3aBucHMoOCTH OT pacnionoxeHHs KOHAUINO-
HEPOB MO OTHOIIEHHIO K 0OCIyXHBaeMbIM HOME-
menusaM CKB nensrca Ha neHTpaibHbBle H MecT-
HBIE, 4 M0 THNY KOHIHIHOHEPOB —HA HEABTOHGM-
HbIE H ABTOHOMHBIE,

Llentpamsusie CKB, nonyunsmne B Cobet-
ckom Coroze Hauboobilee pacrnpocTpaHeHHe, HMe-
0T HEABTOHOMHbBIC KOHIMIMOHEpBI, CHabxaeMble
HM3BHE XOJOAOM, TENJAOTOH H 3ICKTPHYECKO#H
JHEeprHei.

Mecrtusie CKB MOTYT MMeTh HEABTOHOMMEBIC
H aBTOHOMHBbIC KOHIHHHOHEPDI, MOCIEAHHE CHA0-
KAKTCA M3BHE TOJbKO 3JIEKTPHYECKOH 3IHCPIHEH.

HeaBToHOMHbIE CHCTEMBI Ie/ISTCA Ha BO3AYUI-
HbIE — IOJAI0IIHE B OOCIyXHBaeMbe NOMEILEHHs
TOJIBKO BO34YX, H BOJOBO3JYIIHEE, MOAAKONIKE
BO3AYX H BOAY, HECYIIHE TEIUIOTY HIH XOROA
B TemI00OMeHHHKH, YCTAHOBJIEHHBIE B 00CITyXH-
BaeMbIX MOMELLECHHAX,

ITo aaBnesuio, co3gaBaeMOMYy BEHTHIATOpA-
MH leHTpalbHbIX KoHaunuoHepos, CKB noapas-
NeNAOTCA HAa CHCTEMBI HH3KOro AamjieHus (30
1000 ITa), cpeamero nmasaenns (o1 1000 gmo
3000 ITa) 1 sbicokoro nasjaenus (Buie 3000 [Ta).



16 Taasa 15. Konouyuonuposanue ao3dyxa

Mo nepuoay geicteus CKB pasaensrorca Ha
KDYIJIOTONOBbIE, 1A TENJIOro mepuoaa (oxaaau-
TEJAbHO-OCYLIHTEIbHLIE) W I8 XOJOZHOro me-
puona (HarpesaTenbHO-yBIaXHHTENbHbIe). CKB
YCTPauBalOT C KaueCTBEHHBIM, KOJHYECTBEHHBIM
H KOJHMYECTBEHHO-KAYECTBEHHBIM DeryJIHpOBAHH-
eM. Bo3amoXHBI Takke pa3iuyHsle komMGMHMpO-
BAHHbIE CHCTEMBI.

15.3.1. LenrTpaabhbie cHCTEMbI
KOHIHIIHOHNPOBAHKA BO3JyXa

enrpanbusie CKB ¢ koHAHUMOHEPaMH, pac-
TOJIOXEHHEIMH BHe 06CTyXHBAEMbIX TTOMeLEHHI,
obcnyxuBator oano Gonblloe moMemieHHe, He-
CKOJIBKO 30H THKOTO MOMEIUEHHS HIIH MHOTO OT-
IeNbHBIX MoMeuteHHi. MHOrna HECKOIbKO IeHT-
PANBHBIX CHCTEM OGCIYXHBAIOT OJHO NOMELIEHHE
Gonbumx pa3mepon (Gonbuioit mex, TearpanbHbLil
3811, 38KPLITHIl CTAIHOH HIIM KATOK).

Deurpansusie CKB obopyayiorcs HeaBTO-
HOMHBIMH KoHauunonepamu KTI3, mirorosase-
MbIMH [0 TpeM ©a30BBIM (TUNOBLIM) CXeMaMm
KOMIOHOBKH 0GOpY/OBAHHA W HX MOJEPHH3AUH-
sM, 00pa3yIOWHMCH NYTEM NOYKOMIIEKTOBAHMS,
3aMeHbl HJIH HCKIIOUeHHS OTAeNBHbIX BHI0B 060-
pyaoBaHus u3 6a30Buix cxeM. Boaayx passoanTes,
KaK NpPaBHJIO, 1O KPYIJIBIM CTATIbHBIM H30,HpPO-
BaHHbpiM BO3Ayxosogav. [Ipu noasemuodt mnpo-
KJIa[IKe BO31yXOBOILI PEKOMEHIYeTCH YKJIaablBaTh
B K&HaJBbl.

IleHTpaibHBle cHCTEMBI yaobuel A1s obcy-
xHBaHuUs, obecneunnaroTes (npu HeobxoaHMOCTH)
shpexTHBHEIME DUIBTPAMH. yCTpOHCTBAMH lIy-
Mo- 1 Bubporamenns 4 Hanboce COBepILEHHBIMH
CHCTEMaMH ABTOMATHKH —BIUIOTh [10 YNPABJIEHHS
3BM.

Has CKB xoMpOpTHOro Ha3HAYEHHS C Kpyr-
JIOroAMYHON M KPYIJIOCYTOUHOH JKCILIyaTauues,
a Takxke [UTA MoMellleHHit Ge3 ecTeCTBEHHOrO TIpo-
BETPMBAHMS CledyeT YCTHHaBJIMBATL He MeHee
ABYX KOHAMLUMOHEPOB NMPOHIBOJAHTEIBHOCTBLIO MO
50% obuell NPOH3IBOAHTEIBHOCTH CHUCTEMBI, TIPH
3TOM BO3JIYXOHATPEBATEIH BTOPOrO MJIH MeCTHO-
IO NOJOrpeba AOMKHBE HMETh MOUIHOCTB, ROCTa-
TOMHYIO 111 HOPMAJIBHOTO OTOIVICHHS MoMelle-
HUii nipy paboTe 0AHOTO KOHIHLMOHEpA.

Ilpu TexHONOrHuecKHX TpeOOBAHMAX K TO-
CTOAHCTBY 3afIaHHBIX MAPAMETPOB B MOMEIICHUH
KPYTIJIOCYTOYHO M KDYTJIBIH I'OJ CJIe/IyeT MPOeKTH-
pPOBaTh YCTAHOBKY DE3€PBHbIX KOHIWIHOHEPOB.

CKB, paboTtaiolHe ¢ peuupKyislHei, pexo-

TABJHULA 155 YCIOBHBIE OBO3HAYEHUS
A CXEM CKB

OGopynosanue 1 npuGopst VYenoeuoe
ofo3nadenne

Kamepa OpouieHHSA MM MoBepx- NMK
HOCTHBIA OpOlaeMblt BO3AYXO-
OX.TAMTEh
Bo3ayxooxaaaureiib BO
HacocHas yctaHoska HY
IMpoxoaHOR UM Tpexxo10Boi K
peryupyromu#t Kanan Ha
TpyGonpoBojie ¢ MHEBMATHHIECKHM
HIIH J/IEKTPUYECKHM CEPBOMOTO-
poM
MecTHbIE KOHAHIAOHEP-A0BOAYHK MK
MecTnelid nogorpesares MTI
[MapoBoii yBIakHUTEND ny

CMecHTebHBIR KIanaH aias CK
BOZAYXH C TIHEBMETHYECKHM WIH
EXTPHUECKUM CEPBOMOTOPOM

Bo3aywssii ¢punsTp o]
Cexnug momorpesa- BO3AYXO- cn
HarpeBaTelb

Tennoo6MeHHHK-YTHIHIATOD A1A TY
UCTIOJIB30BAHUA TEWIOTH H3
BEIOPACHIBAEMOTO BO3IyX2

Bonoponsuoil TennoobmenHK BT
ymMornywurens Al
TMpuTOYHEI} BeHTHAATOP ITB
PemupkyasumOHHO-BBITAKHON PBB
BEHTLTATOD

WraykTOopHAd My$Ta CKOTHKEHUS KC
Hanpasastonmit annapar HA
BEHTHIATOPA

Boaayxosoa ana G.10KHPOBKH b
C COCETHHM KOHIHZMOHEPOM
TepMmoperynsTop T
Bnaroperynarop B
Peryastop naBieHus A
JansHoMepHBIE HIH MCCTHBIT t
KOHTDPOJIbHLI TepMoMeTp

To *xe, NCUXPOMETD b
»  pacxoaoMep P
»  MAHOMETpP d

MEHAYETCH PACCUMTBLIBATEL HA MOJa4y TEPeMeHHBIX
00BEMOB PEUMPKYISIIMOHHOIO BO3yXd B 3aBUCH-
MOCTH OF MapaMeTpOB HapPYXHOTO BO3JAyXa. TpH-
MeHAs NS PeLMpKYIAUAN OTICIBHRI BeHTHISA-
Top. [lpu pasmemennu CKB B omuoM 3mauuu
peKOMeHyeTcs AMA B3aHMO3AMEHAEMOCTH 00be-
JHHATL (61OKHPOBATE) MONAPHO WA O TPH NpH-
TOYHBIX H PCOHPKYIALMOHHEIX BO3AYXOBOA2. Bo3-
JyXOHATPEBATEIM BTOPOro M MECTHOIO MOJOrpe-
BOB JO/DKHBI, KakK IpaBHiI0. cHabkaTbeca Temio-
HOCHTENIEM [MOCTOSHHBIX mapamerpoB. B CKB.
pery/iMpyemMbIX 1O MeTONy «TOYKH pOCh», jaT-
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YUKH TOYKH pPOCHI HAJ0 PA3MCLIATL 38 BEHTHNA-
TOPOM, & BO3/IYXOHAIDEBaTE/IH BTOPOTO HIIK MECT-
HOTO TOJOIPEBA CTARUTE TOC/E PAIMEINEHUS JAT-
YUKOR, CUMTANA MO HANPABJISHHUIO ARWKCHHA BO3-
ayxa.

OO0BoaHbIE ABTOMATHYUECKHMEe XKnanmadel (3a-
CIIOHKH) HeoOXOAUMBI TOJBKO /UIA PEryTHPOBAHKA
napoBbIX BO3jAyxoHarpesarescii. B kavectne BO3-
AyxouarpesaTeiell, nuTaeMbIx Bojo#. cneayer.
KkaKk TPaBHUNo, NPAMEHATL CeKnmH nojorpesa Gea
O0BOJHBIX KAHAIOB.

Opocutensibie GOPCYHOUHBIE KaMEPE! ABIA-
10TCA JKOHOMHMHBIMH M dQ(eKTHBHBIMH TemiIo-
MaccoobmeHHbIMH anmapaTtaMi. OgHaKO 118 yapo-
WweHUs O6CIYXUBAHMA MX 3AMEHRIOT TOBEPXHOCT-
HBLIMH OPOILUAEMBIMH M HEOPOIUAEMEIMH BO3IYXO-
OXJAAUTENAMH, THTIEMBIMH XJIAJAar¢HTaMH WTH
TIPOMEXYTOYHEIM XONOJAOHOCHTENEM. KaK MPapH-
10, XOMoAHOM BOAGH. DTO CYIUECTBEHHO YHPO-
1aeT CHCTEMY XonofiocHaGxenus.

OureTpsl U8 o0melt UM MepBOH OYUCTXH
BO3JYXA C/TEYET PA3MEMIATE B TEX HACTAX KOHIH-
IHOHEPOB, YEpe3 KOTOPHE NPOXOAHT Bech ofipa-
faTniBaeMBI BOAYX. AUMIIAA OT MBLTH BO3-
MOXHO DONBUICE YHCNO CEXIMIT KOHAWIHOHEPOB.
GUILTP BTOPOIH 1 TPETLEH CTYIICHH PaIMeInanT
nepen BBOAOM BO3IAYXa B mometenwe. Bosaym-
Bhte GUISTPRI JOMKIL GBITL J1ETKO IOCTYNHL s
ouncTkH u ofcryXRUPAOHKA.

Mpu cosvectnoii patiore CKB ¢ cucremamu
OTOILIEHNS NOCIEANME CNeyeT PACCYHTHIRATE Ha
oficcreveHHe TOMIICPATYPH BO3Ayxa Ha 2-4°C
HIKE 33]aHNON NS moMelieHus.

Ha npunuuusanbieix cxemax CKB npusate!
OykmpenHble  00O3HAUEHUA,  TIPHBC/ICHHLIE B
Ta6n, 15.5, npu 5TOM Kak cXeMhl, TaK ¥ HAHMEHO-
ranus ofopyaoeanna B Talaune aauel npuMenn-
TETHHO K CePUH 1EHTPANIBHLIX LOHIMIHOHEPOB
KT13 npousroauTensioctrio 10- 250 Thic. M¥/a.

15.3.2. UenTpannroie
0/IHO30KAJILHBIE CHCTEMBI
KOHI!II[[HOH“DOBaHHﬂ BO'J}]yX!I

LienTpanbubie oanozona sHsie CKB npunme-
HArOTCR JUTA 06Ty xHBaHuA GONBITHX noMeIneH#T
C OTHOCHTENILHO PaBHOMEPHBIMHU TENJ0- U BIaro-
BHLIJCNECHASAMHY, Hanpumep 3anos coSpanuit, Teat-
POB, AYIMTOPHI W MPOUIROICTBEHHBIX NOMeNe-
muit. Takwe CKB ueoOxomuMo, KaK mnpaBuio,
KOMILTCKTOBATE VCTPOHCTRAMHE A718 MCONH30BA-
Hus oTpocHoit TeroTel. Cxema THNOBO OHO-

soHansHoit CKB ¢ ucnosb3osanueM TemAOTH M
XO0JON8 W3 BO3IYXQ TOMCIUEHUA, BrIbpachiBaeMo-
ro BHITSXHLIMH BeHTHasTopamu PBB, npenctas-
NeHa Ha puc. 15.8

[Mpouecch! HATPEBUHUA, YBIAKHEHHA, OXIILK-
JICHHA M OCYILCHMS BO3AyXa B KaMepe OpPOLICHHS
PErYJIHPYIOTCA HIMEHCHHEM TEeMNEpaTypH W pac-
xona Boabl, pa3bpelarusaeMoit GOPCYHKAMH, T4k
xax uccnenopanuamy LHWUMWIMpomananuét* u
LIHUHUDIT uuxcHeproro obopyaosams ** axc-
NEPUMEHTANTLHO YCTAHOBJIEHA TPHrOAHOCTL JLIR
oTOro 1eHTpoOEeXHLIX (OPCYHOK C© OHAMETpoM
BLIXOJIHOrO OTBepcTHA 2—10 MM NIpH peryJnpoBa-
HHM JABJEHHA BOAB! OT PACYETHBIX JHAYSHME 110
10 xTIa. CucremMa MoxeT paboTaTh LEIHKOM Ha
HApYXHOM BO3JYXE U C PEUMPKYIANMER, IR Yero
VCTPAaHBRETCH DPEUMPKYIANHOHHELT BO3AyX0BOA
¢ xnanmanom K10, mokasaHHeI TyHKTHPOM

Ha cxeme npoueccOB KOHIHUMOHHUPOBAHUS
BO3ayXa, TNOCTPOEHHBIX Ha J-d-auarpamme
(pHc. 15.8,0), xax ¥ Ha APYTHX CXeMaX NPOIECCOR,
TOYKHM, XapaKTepH3yIOIMe COCTOSHME BO3aYyXa.
ofo3HAYeHE WHIEKCAMH, KOTOPHMH B TEKCTS CO-
TIPOBOXKTAIOTCA 3HAYMEHARA KAXKOOro M3 COOTRET-
CTBYIOIINX NapaMeTpoB Bo3ayxa. Hampumep, Tou-
ke ¢ uugexcoM | Ha puc. 15.8,5 coOTBETCTBYIOT
CISTYIONINE 3HAYCHUA B TCKCTE! TEMIEPATYPHI {4,
OTHOCUTE TRHOHT BIAKHOCTY ©,, YACTLHON JHTANEL-
nee J, W BrarocofepwaHua d.

B Temnsit nepuoa roga Npu PAcyCTHBIX ma-
paMerpax Bozayxa CKB 6e3 peuumpxynsuny 3a-
OupaeT Hapyxuii Bo3ayx (Touka /, puc. 15.8,0),
oxTaxaaer ero B Tenmtoobmeninxke TV
(puc. 15.8.a) no napaMeTpoB TOukH 2, PuasTpyer
M RHOBB OX.TaX@1a€T BO3AYX B KaMepe OPOLICHHA
IO MapaMeTPoB TOukM 3, €CIIM NMOCTYILICHUE Ten-
JOTHl B MOMEILEHHE JOCTHIacT MaKCHMyMa; 3aTeM
BO3TYX, IPOXO/A Yepe3 REHTHIATOP, HArPEBaeTCA
IO TApaMETPOB TOWKH 4 M BHIMYCKACTCR B TOMeE-
MeHHE, I71¢ TPUHMMAET 3aaHHBIC TapaMeTphl
Toykn 5. TTpM MHHUMANBHBIX NMOCTYIICHUAX TeEm-
JIOTH! B OMEIIEHHE BO3YX € napaMeTpaMy B TOY-

* Cenator LT, Cnuunwmn 5. U. Komnuect-
BERHOE PeryTHPOBAHHE X/12JOMPOHIBOAHTEILHOCTH (Gop-
cyHouHbIX Kamep // CannTapuas Texsuxa u maX. o6opy-
posanme.— 1978, Ne 11,

** PexoMeHJalKH {IC DAcYeTy YCTAHOBOK KOHIH-
NHOHMPOBAHUA BO3JYXa M BOHTHAALUMH C  yOopapise-
MBIMH mponeccaMm apuabarno®t ob6paboTkw Bo3gyxa.
IIHHHIT unaxenepHore obGopymgoeanus [ocrpaxkaan-
crpoa.—- M.: Crpoiininar, 1985,
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Puc. 15.8. LienrpaaeHas NpAMOTOYHAS OAHOIOHA/IBHAN CHCTEMA KOHAMIMOHMPOBaHHMS BO3AyXa, pafoTaromas noi-
HOCTHIO HA HAPYKHOM BO3AYXE WIH C PEUHPKYIsuueil (PEUMPRY/INUHOHHBI Bo3dyxesod M xianas K/( nokasasbl

NyHKIHpOM)
a CXeMa CHCTeMLI, 6 MOCrpoeHHe Ha J d-aarpaMme NpoLeccoB IIPAro roB.IENAS BOAYXA 1IpH PaBole CHCTEMBI Ha HAPYXKHOM BO3IYXE,
&~ 10 e, HO NpH paboTe ¢ peuHPKYISUACH; »- 10 *e, IPA PerYTHPOBAIHH [0 ONTHMAIBHOMY peXHMY

Ye.osise odoaaueans oM 1a6a. 15.5.

Ke 2 OXJak/IaeTcs B KaMepe OPOIUEHHA 10 Temiie- Bo3ayx, yaanseMbli H3 NOMEIIEHHA HADYXY,
paTypel B TOYke 6, HarpeBaeTcs [0 NapameTpoB  HArpesaercsl B BBITSHXHOM BeHTwiarope PBB no
TOYKH 7 M 3aTeM MPHHAMAET MApaMelPhl TOYKH 5,  HApaMeTpoB B To4ke § M, MPOXOAs 4yepe3 Tello-
ACCUMHITHPYS TETIJIOTY W BJATY B MOMEUIEHKM. odomennuk TV2, oxnmaxknaer LUMpKyIMpyrouil s



15.3. Cucmesbl KOHOUYHORUPOBAHUA 6030VXA 19

HEM TEIUIOHOCHTEb, HAaIpeBasCh NpH 3TOM OT
napaMeTpoB To4kH & Z0 mapaMeTpoB 9 unm do
NPOMEXYTOYHBIX BeJHYHH. Mexay Terns1o00MeH-
Hukamu TY1 n TY2 nupkynInpyeT He3amep3atro-
WA TEMJIOHOCHTE.Ib, MepeMellaeMblii HacocoMm
HV1. Ilpu pac4eTHBIX NapameTpax XoJOIHOTO
Tepuoda TOJa HAPYXHBIH BO3AYX C MapaMeTpoM
11 narpesaetcs B Tertoobmennnke TY 1 go napa-
METPOB TOYKH ]2, 3aTem MOIOrpeBaeTCH M yBJIAK-
useTca B Kamepe opouenus ITK Bomoii, mpuro-
TOBJIAEMOH B BOAOBOASHOM TertooGmerHuke BT,
[0 MapaMeTpoB Touku 3 WM Touku 6 nubo Ao
NpoOMeXKyTOYHBIX TapameTpoB. Mcmons3zoBanue
3TOro 3KOHOMHYHOTO Crocoba npuroTOBICHHA
BO3IyXa BO3MOXHO, €CJIH TEMIEpaTypa BO3IyXa,
MOCTynalouEero B KaMepy opomleHus (Touka 12),
TPH PACYETHBIX NapameTpax OyaeT He HHKe MHHYC
20°C. B npoTHBHOM Cly4ae CJIEAYeT TMPHMEHATH
BO3ayXoHarpesatenu mnepsoro mnogorpesa CII1
u CI12 (ra puc. 15.8 mokazaHel NYHKTHPOM), Ha-
rpeBarllKe BO3AYX A0 MapaMeTpoB TOUKH [4 1 15,
B 3dBMCHMOCTH OT BeJTHYHHBI H3OLITKOB TeIIOTHI
B momelneHH. Bo3ayx aguabaTH4eckd yBIIaXHS-
eTcs B KaMepe OPOLIEHMA O MapameTpoB TOYEK
3-6. Tlpn HegoCTATKax TEIUIOTHI B TIOMEHIEHHH
BO3/lyX MOZOTPEBACTCA BTOPBLIM IOAOTr pEBATENEM
MII ot mapameTpoB To4ek 3-6. 10 MAPAMETPOB
Toyek 16-19 u, oTnaBas TemwIOTY NMOMEIIEHHIO,
NpH OHOBPEMEHHOH ACCHMHIIAIHH BIarH MpPHHH-
MaeT 3aJaHHble MapameTpsl 5.

Bo3ayx, yaajasemMslif 43 MOMEICHHSA, OXJIaK-
aaeTcs H ocymaeTcs B Temnoobmennuke TY2 ot
napamMeTpoB § 10 napaMeTpoB /7 He3amep3aro-
UMM TeIUIOHOCHTETeM, HATPeBAIOUIMM 3aTeM Ha-
PYXKHBEI Bo3gyX B Temoobmendnke TY1.

B CKB, paGoTaiousx ¢ pelHpKy./Isiuueil BHYT-
peHnero Bosayxa (puc. 15.8,6), HapyXHEIH BO3AYX
coCTOAHMA | Man ]] CMEIIMBACTCA C PEIHPKYJIH-
PYIOILIHM BO3AYXOM COCTOSHHA & M TOTyYeHHas
cmeck 10 wmnm 2] mpoxoaumT Bee cTaamm obpa-
GOTKH, OMMCAHHBIE I CHCTeMBI, paboTatomei Ha
OHOM HApYXHOM BO3IyXe.

ABTOMaTH3aUUs HEHTPAJIbHBIX OJHO30HAJb-
mix CKB ¢ kamepamu opolueHus, peryaupye-
MBIMH H3MEHEHHEM TeMIepaTypel H JAaBJICHHS
BOIBI Meped (POPCYHKaMH, OCYIUecTBIAeTCs pery-
JIATOPOM TEeMIIEPATYpLl BO3AYXa momeulenus T1,
ynpasjstoliamM  knanaHam Pl, peryampyromnm
nogayy TeIJIOHOCHTENA B BOAOBOISHOH Temio-
obmenunk BT, u knananom K2, peryampyromum
006BOA Boakl, uAyllei k dopcyrkam mumo BT, win
knanasamu K3 u K4 na Tensonocutene k Bono-

HarpesaTe/to nepporo nogorpesa. Eciu npy non-
HOM OTKpBITHH KJIanmaHoB Ha TemaoHocHTene Kl
wmm K3 u K4 temmepatypa B moMelleHMH He
JocTuraeT 3agaHHol, To TepMoperynaTop T1 me-
peknroyaeTcs Ha ynpaiexue Kmamanom K5 Ha
TETUTOHOCHTEJNE, TMOABEJCHHOM K MeCTHOMY TO-
norpesatento MII. Perynarop BrarocoaepaHus,
YCTAHOBJIEHHBIN B TOMEILEHHH, YNpaBiseT Ipo-
H3BOANTEILHOCTERO HacocHOH yctanoBkun HY2 ¢
MOMOIIBLE HHAYKTOPHOH# My(Thl ckonbxerus UC
WIH JPYrHM criocobom.

¥ aenbHBIC 3HTAIBIIMH HAPYAKHOIO BO3AyXa J,
TIPH MAKCHMAJIbHOM Harpyske W Jg, TIpH MHHH-
MaJLHOH HArpy3Ke ABJIAIOTCH YCIOBHBIMH I'DaHH-
namu perynuposanus CKB.

B Temunlii nepuoa rojga aBTOMaTHYECKOe pe-
ryJMpoBaHue MOXKHO BECTH 110 CISAYHOILEH cxeme:
tepmoperynstop T1 ympasnser kiamanom K6,
H3MEHAIOIMM TeMIepaTypy BOIbI, M0JaBaeMOi
B KAMEPY OpPOILUCHHA, B NpefieslaX MEXIAy TOUKAMH
;1 M 1,2 (cMm. puc. 15.8,6), obecrieduBas MOCTOMH-
CTBO TeMmepaTypkl B NOMELICHHH (To4ka 5).
BiaxHOCTE pery/HpyeTcs peryIaTopoM BIaroco-
AepkaHus B ¢ DaTYHMKOM, YCTAHOBIEHHBIM B MO-
MelleHHH, KoTopbiil ynpasnseT mydtoit UC Ha-
coca HY2, uameHsas pacxox Bomel, IodaBaemMoii
B KaMepy OpOILEHHA.

B xonoausii mepuon roga perynatop T1
ynpaeaseT knanadHoM K1, peryIapyrommM pacxox
TEINJOHOCHTEJIS, TOCTYIHAKWEro B BOAOBOIAHOM
terwioobmenank BT, u knanasom K2, peryim-
pylomuM 00BOA BOABI, MAYHmIEH K (GOpCcyHKam
Mumo BT, win knananamu K3 u K4, perymnpyio-
IMMH [I0aqy TEeMJIOHOCHTENst K BO3iyXOHarpe-
BaTENAM MEPBOro noaorpesa.

Ipn MOMTHOM 3aKPHITHH KJANMaHOB HA TerJIo-
nocutene K1 unu K2 u K3 tepmoperyastop Tl
TIEpeK/IIOYaeTCA Ha ynpapleHue kiaamadom K6 Ha
nogave XOHOﬂHOﬁ BOObl B CHCTEMY OpOILICHMS,
peryJIHpys TEMIEPATYPY B MOMEILEHHA H H3IMEHAS
TeMrnepaTypy NMPHTOYHOTO BO3AyXa OT Iapamer-
POB TOYKH 4 10 TOHMKH 7. BrakHOCTh perynu-
pyeTcs peryiaaTopoM BiarocojepxaHus B c mo-
MOLIBI HHAYKTOpHOH MydTel Hc, usmensioei
IPOM3BOAKMTENLHOCTE Hacoca HY2, mojaromero
BOJy B KaMepy OpPOILCHHA.

Jns yeTpaneHus oOpa3oBaHus MHes Ha TPY6-
kax TersioobmenHnka TY2 TemmepaTypa Bbixo-
AALIEro M3 Hero BO3/lyXa He JI0JIKHA MA/IaTh HHKe
+2°C (roukm [7). Tepmoperynstop T2, ycra-
HOB/EHHBIA 3a TemaooOmenHnkom TB2, ynpas-
nset knamaHoM K7, oTBoas 4acTe Xo/omo-
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HocuTens oOpatHo B Tennoo6MeHHHK TV,

Ha puc. 15.8, @ noxaszano npumeHeHue Temno-
obmenHuko TY1 u TY2, paboraroumx ¢ mpo-
MEXYTOUHBIM TEMIOHOCHTe/IeM, KaKk OOMH H3 pe-
aTbHBIX Croco6oB MCMOIL3OBAHMA TEIL1OTHI, HO
A5 3TOH leMM MOXHO NPUMEHATh Ten.1oobmeH-
HHKH APYTHX KOHCTPYKLHH. .

INyck xoHaMumoHepa B Tenusli nepuon roma
OCYLIECTBJISETCA [IPU NOCTeI0BATENLHOM BKITHO-
YeHHH BeHTWIATOpoB I1B m PBB, OTKpbIBAHMH
knananoB K6, K8 n K9 u BK/IIOYEHHH HACOCHBIX
ycranoBok HY1 u HY2.

Ipu perynmuposBanus CKB ¢ peunupkynsuue
BO31yxa TepmoperyasTop Tl B Tenuwlii nepuoa
rofa pa6oTaer BMECTE C ABYXMO3HIMOHHBIM pe-
ryastopoM T3, JaTuMkoM KOTOpPOro SBJASETCH
CMOYCHHBIH TEPMOMETp, YCTAHOBJIEHHBIH B TO-
TOKe HapyxHoro po3ayxa. [Ipu ynensHoil aHTanb-
MUK HApY>XHOro Bo3nyxa J, > Js TepMoperyasTop
T3 ortxpuiBaeT kinanad K10 Ha mozauy Makcu-
MaJibHOTO PACXOfa PeMPKYISUHOHHOIO BO3AyXa.
Koraa yaenbHas dHTAJIBIHA HapyXHOrO BO3OyXa
Jy < J, < Js, Tepmoperyaatop T3 ycranaBnupaeT
xianad K9 B nonoxenue «akpuiton. Ilpn J, = J,
kiranad K10 noxmkmiodaeTcds Ha ynpapeHHe K
TepMoperyiaTopy T1, KoTopslif cHauana peryiu-
pyeT HarpeBaHHe BO3[dyXa, HAYIIEro B KaMepy
OpOLUCHHS, a 3aTeM ynpasjseT kjanadamu Kl
u K2 i K3, K4 u K5, xax omucano sille.

B xonoauslfi nepHon rofia TMpy KCIIyaTALKH
CKB ¢ peuupxynsuued mo ABYXBEHTUIATOPHOM
CXeME CHauana BKJIOYAIOT PELMPKYNAIMOHHO-BbI-
TaxHO# BenTHIsTOp PBB M OTKpBIBAIOT KNanadkbl
K10 u K1 nmn K3 u K4 5a tenioHocuTene, Toraa
CKB 3anonnHAeTcs TeNJbiM BO3OYXOM H3 noMe-
IIEHHA, W 4YacTh ero BBHIJABIIMBAETCHA Hepe3 He-
NJIOTHOCTH 3akpeiThix KianaHos K8 u K9, 6xaro-
Japd YeMy NpuMep3llde CTBOPKH KanaHoB ObICTpO
OTTAMBAlOT ¥ KJIanaHbl MOr'yT ObITh OTKPHITHL 63
TpHMeHeHns ekTponporpesa, OTKphiBaHHE U 3a-
kpbiBaHHe knanaHos K8 m K9 Giokmpyercs ¢
NYCKOM M OCTAHOBKOH NpPHTOMHOrO BEHTHIATODA.

Jns yMeHbllIEHHA OMNACHOCTH 3aMeplaHus
BO3/lyXOHarpeBateJieli IepBoro Nojorpesa ux cie-
AyeT ycTaHaBJIMBATh B 1Ba PAJa NOCIeI0BATEIbHO
(no xony Bo3nyxa) m ofopydoBaTh OTAENbHBEIMH
peryJIMpyIOIIMMHE KlanaHaMu Ha Tpybonposonax,
NOOBOJMMBIX K KaXIoMy paaxy. Mo mycka xoH-
OUUMOHEPA B 3MMHEE BpEMA CleOYeT BKIOYATH
TENNOHOCHTENL 118 3-5-MHUHYTHOrO TpoOrpesa
BO3JYXOHArpeBaTeseil TIPH MOJHOCTHIO OTKPHITBIX
knanaHax K3 u K4. 3atem peryauposaHue nofa4u

TENTOHOCHTENA cileflyeT BecTH kaanaHoM K3, co-
Kpallas noaayy TemaoThl BO BTOpoO#t (mo xomy
BO31yXa) pAL BO3NYyXOHarpesarened, H TONbLKO
nocie 3akpeiTia knanada K3 cienyer nepesoguts
peryauposaHne Ha Kianan K4, ynpasnsromit
TIepBLIM MX PAIOM.

IuTaemele BOOH BO3AYXOHArpeBaTENH Mep-
BOTO TOJOrpeBa C MOBEPXHOCTBLIO HArpeBa, Mpe-
Bellatoweit 6onee yem Ha 10% Ttpebyemyro, cie-
ayer obopynoBaTh PYYHBIMU HIH AUCTAHUHOHHO
ynpaBisieMbIMH 06GBOIHBIMM KianaHamMu. Ilpu
TEMJIOHOCHTE e Tape 06BoAKLIE KNANaHbl JOTKHEI
YCTAHABIMBATBCA Ha BO3JyXOHArpepaTelfix mnep-
BOTO MOJAOIpERa W YNpPABJIEHHE MMM J0HKHO TPOM3-
BOJMTECH BCEr/d MOC/IeAoBaTeNIBHO ¢ kiananom K3.

Ipu BKIHOYEHHOM TIPUTOYHOM BEHTHIATOPE
3alllMTA BO3JyXOHarpepaTesell (Npu TersIOROCH-
TeAsX BOAe M Mape) cucreM, paboraronmx Ha
HAPYXHOM Bo31yxe (6e3 pelMpKyJISLMAH), [TpOH3-
BOIMTCS NATYMKOM TemmepaTypbl T4, KoTopsiit
YCTaHABIHBAETCA B PHTOYHOM BO3YX0BOJE (CM.
puc. 15.8). JlaTuuk HacTpauBacTCA Ha ABAPHIHYIO
Temnepatypy Ha 10°C Hmke HOpMalbHO# TeMie-
paTypsl, KOHTPOIHPyeMoii TepmoperynsTopom T1
(Ho He Huxe 2°C), U CoeIMHAETCH C peJle, KOTopoe
BBIKTHOYAET [IPHTOYHBIA BEeHTUIATOD, MOAAET aBa-
pHHHBI CHrHAJ, MOJHOCTBIO 3aKpbIBAeT IMpPHEM-
Helit knanad K8 HapyxHoro Bo3dyxa M oTKpHIBaeT
knanaiel K3 w K4 Ha mopaue TenOHOCHTENA,
eCnM TeMInepaTypa MOHH3HTCA 10 aBapuiHol. B
CKB ¢ peumpkyasuueii Te xe QYHKIMM BBINOTHAST
AaTyuK TepMoperynaTopa T35, ycTaHOBISHHBI! Ha
TpyGonpoBole BoAbl MM KOHAEHCATA (TpH Harpe-
BaHHMH TapOM) Yy NepBOro psAfa BO3AYXOHArpeBa-
Tenelt (cm. puc. 15.8,a). Jatuux TS5 o6ulyHO Ha-
crpauBarT Ha Temnepatypy 30°C.

IlpM OCTAHOBJNEHHOM TPHTOYHOM BEHTHIA-
Tope HanbGonee HaJekHAa OpPraHM3AUMA MOCTOAH-
HOTO TporpeBa BO3JyXOHarpesaTeneH NpH aBTo-
MaTHYECKOM BKJIIOYEHHHM TEIUJIOHOCHTENIA Kiama-
Hamu K3 u K4 mHa [-1,5 MHH uepe3 xaxawle
2—4 MHH; aBTOMAaTHKA BK/IIOYAETCA TepMOperyis-
TopoMm T3, eciu TemnepaTypa HapyXHOTO BO3ayxa
noHuxkaeTca Hke 2 °C, H oTKIIOYaeTCH npu Gonee
BHICOKOH TeMmepartype.

MecTHbIE WM AaJbHOMEpHBIE MPHGOPEH (CM.
puc. 15.8,a) DoMKHEI KOHTPOJIMPOBATH: MOCTOAH-
HO TeMmepaTypy H BJIAXHOCTb B oGcnyxuBaeMoM
MOMEIEHAN — TOUKH {, ¥ @, ; IEPHOJHUECKH TeMre-
paTyphl B BO3[YXOBOJAX W KOHIMLHMOHEPE — TOYKH
f;—1g; TEMIEPATYpbl BOABI W TEMIOHOCHTE/IS —
TOYKH f,—#11; JaBICHUA BOMbI M TEMIOHOCHTE/ A —
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ToYkH d, - d,. PACXO/bI XONONHOM BOABI H BO3Y-
xa- Touku P, u P,.

PeryaupoBaHHe 10 METOAY «TOYKH POCHD
PHITIOJHACT TEPMOPETYIATOP TOYKH Ppockl T4,
YCTAHABJIMBAEMBI  TOCTE  BCHTHIATOpPa (oM.
puc. 15.8). B xonoanwii nepnon roaa ow ynpae-
aser knananamu K1, K2 wim K3, K4, a 8B 1en-
bt~ K6 u HacocHoi yctanoskoit HY2. B cucre-
max, paboTalonmx ¢ peunpkynsmncit, T4 BMecTe
¢ TepMmoperyasTopoM T3 ynpapaser Takke Kia-
navami K9 n K10, xak 6uiio OnucaHo Beitile.

[lpu perynHpoBasMH KOHIWIMOHCPOR CAeIy-
T YYUTBIBATH, YTO TOYKaMH 5, 4 W 3 Ha cxeme
TPOIeCCOB  MIPHTOTOBJICHHS BO31yXa (CM. pHC.
15.8, f) moxasaHbl €ro CpefHME MapaMeTpsl B MO-
MeIlICHHH, TIPW BBIXO/IE M3 BO3JYXOpachpenent-
Tensd W 10 BeHTHNATOpAa. DAKTHYeCKH, Kak npH-
peacno B paGotax B. I, [Inmmsa *, xpome cpeannx
BC/MHUH f4 M (s ODLIMHO 3271210 ICH M IONYCTHMBIE
OTKTIOHEHMA OT 3THX mapamerpos. Torama napa-
MeTPbI B MOMENICHIH, MoCTpocHHble Ha J —d-nHa-
IpaMMe, TPEICTABAAOTCA HCTHIPEXYTOIBHHKOM
5.-55-5.-5; (cM. prc. 15.8,2).

Ipy TennoBNaXKHOCTHOM OTHOUICHHH & < ~
napaMeTphl BO3aYyXa, MOAaBAEMOro B MOMEIICHHE,
MOHO TIPENCTABHTL OTPAHMYCHHBLIM YEThIPEX-
yronbHHKOM 4 -4,-4 -4, Tlpu perynuposaHun mo
«TNYKke POCBI» ec TeMmeparypa Morya Obl kofe-
Batbca OT MHHMMyMa 3,, 710 MaKCcAMyMma 3.
Oawnako ogHoBpeMeHHO ¢ perynatopom T4 8 CKB
neiicteyer perynarop T1, crabunusupyronmit
TeMIEpaTypy BO3AYXd B MOMENICHHH W H3MEHSIO-
IMA TEMICPATYpY HPHTOMHOTO BO3IYyXa, BO3JeH-
creys Ha xianmanel K5 win K6. IMoatomy 3oma
BO3MOXHBIX [2PaMETPOB NPHTOMHOIO BO3AYyXa
ONpEETHTCH ~ MHOTOYrONLHHKOM 4 ,-4,-4 -4,
T0ILaAk KOTOPOTO 3HAYHTENBHO GoJbIle Mons
HeoOXOAMMBIX MapaMETPOB NPHTOYHOrO BO3AYXA
4.-4,-4.-4,. Utobbl He BLIXOAMThL 3a Npelesinl 3a-
NAHABIX YCTOBHi, CilenyeT OTPAHHYUTL MONE BO3-
MOXHBIX NapaMETPOB NPHTOYHOTO BO3JYyXa MHO-
TOYTOIbHHKOM 45-4,-4 -4,

ITo Mepe ymeHbIlIeHHS TCTINOBIAXHOCTHOTO
OTHOILUEHHS, HAMPHMEpP MPH YMEHBIICHUM Bjaro-
BBUIE/ICHHH (OCTPOCHAE IYHKTHPOM), MHBHMAIIb-

* Wnus B5.I'. Meroow u npuGopsl A1 perymupo-
BaHAA BJAXHOCTH Bosuyxa. llpumeneane IBM ans
onpeneneRys NApaMeTPOB NPHTOYHOTO BO3AYXR [IPH pe-
TyTPOBaHAE KOHIKNKOHEPA MO METOJY TOYKH POCH //
BonocHabGxenue # cad. TexHuka.-—1972.-Ne 10; 1977-
M 3,

HOE 3HAYCHWE TOYKM POCH TOBBILACTCH M AOCTH-
raeT MakCHMyMa NpH MHHEMAJIbEOH JONyCTHMOMN
OTHOCHTEJILHON BJIAXHOCTH @5, H £, YTO COOT-
BETCTBYET To4YKe pockl 3;,. JHama3oH perymupo-
BAHHMA MPHTOYHOTO BO3IyXd CMEIIACTCH B MHOIO-
yronkHuk 4;-4;-4.-4;. B pesyanrare npn eniGope
PETYJATOPA CIACAYET OPHEHTHPOBATLCH HA JMa-
MA30H TOYeK POCHI, NPEACTABJICHHKI OTPE3KOM
3.p-3cp, ODecreynBaronIMi YCIOBHA BJIAKHOCTH B
TIOMEINEHUH B 32/IAHHBIX TIpEacIax.

Jna ommozonansneix CKB Gonbuoii nponiso-
JITENLHOCTH, UMCIOUIHX ODBOIHBIH KaHAT BOKPYT
KaMeph! OPOIUCHHS B paboTaloOUIMX 10 JABYXBEHTH-
NATOPHOH  CXeMe ¢ peuMpkyasuxei (oM.
puc. 15.8), kaman 4 n knaomaner K13 u K14,
PEKOMCH/IYCeTCH ~ NPUMCHATh  pa3paGoTaHHBIi
A. A1, KpecauneM * MeTO1 pery;MpoBaHis mo on-
THMATbHbIM PEXHMAM, 0DeCHeuHBAIOLIMM MHHH-
MaJibHbIC JKCTINYaTAIMOHHbIC PACXOIbl JHEPTETH-
deckux pecypcos. [lna pacuera peryimposanus
CKB mo ontumManbHOMY pexumy Ha J -d-nua-
rpaMMy HaHOCAT TpaHMlbl 0o0JacTH, B mpenciiax
KOTOpOif MOTYT HaXO/AHThCHA TOYKH, XapakTepH-
3YIOLIHE COCTOAHHE HAPYKHOrO BO3YXa MAHHOTO
reorpaH4eckoro NYHKTA MpH 3a0aHHOM KoX-
thunHenTe obecnevyeHHoCTH.

O6nactTh COCTOAHNUA HAPYXKHOIO BO3AYXA Je-
asT Ha 13 ywacTkos, mMoxa3aHHBIX Ha puc. 15.9
W B Tabn. 15.6. Amnanoruyno puc. 15.8,> mHa
J—d-nuarpaMMy HaHECEH YCTBIPEXYIOJIbHHK [-2-
3-4, yraml KOTOpOro ONUPEACHSIOT KpaHHMe 3HA-
YEHHA 3aJaHHBIX TEMTICPATYPhI H BIAXKHOCTH BO3-
JiyXxa B noMellicHuH. YcTaHapnuBaloT pabouyio
PasHOCTh TEMMEPATYp H OnpeleNfioT TenI0BaaX-
HOCTHOE OTHOLUECHHE € TPOLECCa aCCHMMIALMK
TENNOTHI H Bnard. M3 pepiivH 4eTHIPeXyrobHHKA
TIPOBOJAT NY4M 3THX TIPOIECCOB 1O TEpPECCYCHHS
¢ M30TEPMaMH BO3JYXd, BBIMYCKAEMOro B MOMe-
LIEHHE, YTO H ONPEASTAET YeThIPEXYrOJNbHHK J-6-
7-8 NpeJelbHBIX COCTOAHHHA BO3/lyXa TPH BXoAe
cro B nomemmenue (ydactox V). Yepes ToYkM
7 ¥ 5 MpOBOASAT COOTBETCTBEHHO JIMHUH TOCTONH-
HBIX yIenbHBIX JHTANBNHN 7-7° w 5-§5'. Jlomanas
5-5'-7'-7-6-5- obpasyer yqacrox IV.

IMocTtpoenns na puc. 159 ans ynpolnexus
cllenaHbl B MPEANOIOKEHHH, YTO TENJIOBLIC IKBH-
BaNeHTH! paboThI MPHTOYHOTO M YACTHYHO pe-

* Kreslins A. Caisa Kandicionekasana rupnieci-
bas un sabiedeis kajas ekas.—Riga: Jrdevnicciba "Liesma”,
1975.
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Puc. 15.9. ¥uactkn 1-XIII na J-d-zuaipamme, npea-

CTABNAIOIIME TMAPAMCETPBl HAPYKHOrO BO3AyXd, ABIA-

IOLIHECH OCHOBAHMEM 1A MOCTPOeHHR cxem ob6puBoTkn

BO3YXd B KOHIHIMOHCPE NO ONIHMAJIBHOMY DOKHMY,
yKa3aHupix 8 rubu, 15.6

NHPKYJTANHOHHO-BRITAXKHOTO BEHTHIIATOPOB (Mpo-
NIOPHHOHAILHO J0J1€ BO3AYXd, MOCTYNAIUIE O Ha
PELMPKY/IAINMIO) yITeHbl KaK M30BITKH TernnoTsl
B nomeuleHuu. ITostoMy Ha puc. 159 He noka-
34aHbl OTPE3KM NPAMBIX, KOTOPhIE JOIKHBI XAPdK-
TepH30BATH HAIPEBAHME BO3NYXd B BEHTHJIATOPAX.
OnHako B AETANMBLHBIX MOCTPOEHHAX OT/AENBHBIX
pexxumMoB B Tabn. 15.6 3TH OTpe3KH yuTEHB! W NPO-
HyMepoBaHbl ¢ HHAcKcaMH |. B pesynbrare, Ha-
npumMep, Touka / Ha puc. 15.9 moxeT WMmeTs
HoMmep [’ Ha cxemax B Tabu. 15.6.

Jlyun mpoueccoB € NPOANEBAOT 10 ToYek [0,
11 w 12, nonoXeHHe KOTOPBIX ONpPEAeTIeTCA MH-
HHMaJILHOR Jofiell Z HapyXHOro Bo3jayxa B 00-
1IEM pacxone MPHTOYHOrO BoO3ayXxa. Takum o06-
pasoM, co3fraercs yyactox Ff ¢ rpaHunamu 5-8-7-
12-11-10-5. M3 Touek 5, 10 u I2 npoBOAAT JIUHUH
NOCTOSHHBIX BJIATOCOJEPKAHUHA, B pe3y/bTaTe ve-
ro noayyaror yuactok VII, obpasyeMblil JomaHo#i
10-11-12-13-14-10, n ywacrox VIlI, obpasyemsrit
nuHuaMu 5-10-14-15-5.

Yepes Touky [2 NpoBOAAT JIMHHIO MOCTORH-
HOH yaensHOW “HTAnNbOuu [2-12, B pe3yibTaTe
yero obpasyetca yuactok II] ¢ KoopamHATAMH
7-7'-12-12-7. Yepe3 To4Ky 7 MpPOBOJAT JHMHHIO
MOCTOSHHOTO BIATOCOACPKAHHA dyyy. KOTOpAS B
ToYwKe /6 mepeceyeHHS ¢ KPHBOH OTHOCHTENBbHOM
BJIAXHOCTH BO34yXa 3a TENNOBIarooOMeHHBIM ar-

TABJIML A 15.6. TEXHOJIOTMYECKHE
MPOLECCHI OBPABOTKH BO3YXA IPH
PA3JIMYHBLIX COCTOAHUAX HAPYXHOI'O
BO3IYXA

Vuacrok (cMm. puc. 15.9)

OnremManbHas
NOCAe10BATENLHOCTD
TEIUIOBaXHOCTHOW
ofpaboTke BO3OyXa
B KOHIHUHOHEPE

Bo3ayx u3 nmomeuieHus
C mapaMeTpaMHM TOUKH
3' parpesaeTcs B
PELHPKYIALUHOHHOM
BEHTHJIATOpE OO
TEMIepaTyps! 3,
CMelINBAETC ¢ MUHH-
Ma/TbHbIM KOJIHYECTBOM
HapyxHoro Bo3ayxa H,
cMeCh NOoJOrpeBaeTcs
A0 J .0 H30DHTATL-
THYECKH YBITAKHSACTCH
1o napametpos /6,
NOJIOrpeRaeTcs B NpH-
TOYHOM BEHTHJIATO

no 16' u B xanopugepe
BTOPOTO MOAOCTPEBd 10
NAPaMeTpoB 7 H BLIMYC-
KdeTCA B NOMeELIeHHe,
npuobperas napa-
Merpbl 3’

Bo3ayx u3 moMelleHus
3’ HarpeBaeTcA B
PELMPKY.TALHOHHOM
BEHTHIATOPE JI0 TeMre-
paTypsl 3, CMELUHBAETCA
¢ MHHHMA/TbHBIM KOJIH-
4eCTBOM HAPYXHOTO
Bo3gyxa H ans mosene-
HUS DHTAJIBIHA CMECH
Jo>J e dacTs
nepBoil CMecH W3OIH-
TalbIHYECKH YBAAK-
HAETCH M BHOBb CMELIH-
BAETCA C HEYBJIAXKHEH-
HOHM 4acTbrO NepBoO#
CMECH IUTA TIOJIYMEHMSA
Bo3ayxa [6 c Bnaro-
cojiepxanuem d,.,
KOTOPBI Mojiorpesa-
eTCA B NPUTOYHOM BEH-
TUIsTOpE 10 16, B
kanopudepe MECTHOTO
nojJorpeBa a0 7 u
BBITIYCKAeTCH B MOMe-
LIeHHE
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Hpodoaxcenue maba. 15.6

Mpodoasxcenue maba, 15.6

Yyactok {cM. pHc. 15.9)

OntumansHas
nocye10BATEIBHOCTD
TEe[LTOB/IaXKHOCTHOH
06paboTku BO3OyXa
B KOH/IMLHOHEpe

Vuactok (cm. puc. 15.9)

OnTHManbHas
NOCJ/IE]0BATE/IBHOCTL
Tern-10BJaXHOCTHOH
o6paboTku BO3OyXa
B KOH/IHITHOHEpe

d

J.f
7
0=95%

Bozayx u3 moMmerrieHHs
3 marpesaetcs

B BEHTHIATOpE 10 3,
CMeLLHBAETCA C
HAapyXHBIM BO3JyXOM
H nns mony4eHHs cMecH
C SHTAsbIHeR J | .
YacTb mepsoit cMecH
YBJIaXHSAETCHd H BHOBb
CMEWIKBAeTCH C
HeyBJIaXHeHHOH ero
YacTbIO /1A TOJTy4eHUs
BO3ayxa /6 ¢ Biaro-
comepkanueM d,_,
KOTOpbIH nojgorpesa-
€TCs B BEHTHJIATOpE /10
7 ¥ BBINYCKACTCH B
TIOMellICHHE

YacTs HapyXHOro
Bo3ayXa H yBiaxHs-
€TcA NpH NOCTOAHHOR
JHTAJIBIHHK, MOTOM
cMmeluuBaeTes ¢ Heobpa-
GoTaHHON 4acThiO
3TOro BO3ZAYXa TaK,
uTobBl CMech mpHoOpe-
7a mapaMeTphl 1 B
npenenax, o6o3HaueH-
HBIX TOMaHO# S—6-7-8
cMech Hazpesaemces 8
senmuasmope 0o n' B
npegeaax, o6o3HaveH-
HBIX jloMaHo#i [-2-3-4

HapyxHerit Bo3ayx H
HarpeBaeTcsl B BEHTH-
JIATOpE N0 NApaMeTpoB
1 M BHITIyCKaeTca B
noMeLeHne, npHobpe-
Tafg TaM MapaMeTpsl m
B Tpedelax MioIaIH
1-2-3-4

Hapyxnsiit Bozayx H
CMEIHBAETCHA C B3ATHIM
U3 MOMEIUEHHS m' |
TIOAOTPEBIUUMCA B
PELMPKY.IAIHOHHOM
BEHTHIAATOPE 10
napaMeTpoB m; Mpo-
nopuua A0 KHA obec-
TIEYHTh TAPAMETPhL

CMECH B Tpeaenax
7-8-5; nocne nogo-
rpeBa B NPHTOYHOM
BEeHTHJIATOpE 10 M’
BO3yX BLINYCKAETCs B
TIOMeILICHHE

Bo3ayx, BaaThit U3
TOMELICHHA C mapameT-
paMH m', moAorpepiIHiica
B PEIMPKY/IALUOHHOM
BEHTHJIATOpE o m,
CMEIIIHBACTCH € HAPYX-
HBIM BO3ayxoM H,
CMeCh TIOJIOTPEBAETCA
B NPHTOYHOM BCHTHIIA-
TOpe W Kalopudepe xo
TapaMeTpoB n, Nexa-
LWIHX B Mpefienax
JoMaHOH 5-8-7, u
BBIMYCKAETCA B TOME-
LICHHAE

HapyxHulit Bo3ayx ¢
napamerpamMu H u
BO3YX, B3ATHIA U3
nometnerus /' nocne
TOro, Kak oH NoJorpe-
BajicA B PEIMPKYIIAIM-
OHHOM BEHTHJATOPE 10
napaMeTpos J/, CMelu-
BaeTCA M MOJOTPeBa-
€Tca B NPHTOYHOM
BEHTHIIATOPE M KaJo-
pudepe 10 napamMeTpos
n', NpH KOTOPBIX
BBINIYCKAETCA B MOMe-
LIEHHE

5!

dmaxc

p=05%

YacTe HapyxHOTO
BO3JyXa C MapamMeT-
pamu H oxmaxnaercs
0 TAKOH TeMmepaTyphl
t, yToOBI TOCIE CMeEle-
HUA ¢ HeoOpaboTaHHBIM
HAPYXHBIM BO3/1yXOM
NONYYHTE CMECh C
BIIATOCOAEPNAHHEM

d, por KOTOPAR 3aTEM
NoJorpeBaeTcs B
NPUTOYHOM BEHTHIIA-
TOpe H B kaJopudepe a0
M4paMeTPoB 5 M BhITYyC-
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Ipodoarcenue maba. 15.6

I1podoaxncenue maba. 15.6

OntumanbHas
HOCHEAOBATENABHOCTS
TENAOB/IAKHOCTHOR
006paboTkH BO3ayxa
B KOHAHLHOHEpE

Vyactok (cM. puc. 15.9)

YuacTok (cM. puc. 15.9) OnTtuMmanbHas

HOCNeA0BATENBHOCTE
TEN/10BAAXHOCTHOM
06pabGoTkH BO3MyXa

B KOHIHLUHOHEpE

KaeTcs B NOMEILEHHE,
rje nmpuobperaer mapa-
MCTpHI !

YacTe HApYXHOTO
Bo3Ayxa H oxmaxnaa-
eTcd 70 Takod Temme-
paTyphl {, PH KOTOpO#H
IocCJIe CMCHICHHA C
HEOXJIAXICHHOR €ro
YACTBIO TIOJIYYHTCA
CMECh € BJIAT0CO/IepXKa-
HHeM d___ W Temnepa-

MaKc
Typo# §'; nocne
HAIPEBAHUA CMECH B
TPUTOYHOM BEHTHIIA-
Tope 3TO obecnieYuBaeT
MOJIYYEHHE TPUTOYHOIO
BO3/lyXa ¢ nmapameT-
pamu 5, BO3JyXd B
noMerueHun 1" u
BLIOPACEIBAEMOTO BO3-
ayxa /

Hapyxusiit Bozgyx H
CMEUIHBACTCS € BO3/Y-
XOM, BBIOPACKIBAEMBIM
H3 TOMEINEHHS, TIPH
napameTpax m B Tpo-
nopuny, obecneynna-
omei mapametput C,,
XapakTepH3yeMbie Tpsi-
Mo#t [8-19; wacTb 3TOMH
CMECH MAaKCHMAJIbHO
OXJIAXKIO4eTcd J0 mapa-
meTpoB C, H CMeIIHBa-
eTCs C HEOXJIAXKICHHOMN
Y4CTBIO CMECH, H HOBas
cmecs C; mojorpepa-
€TCH B NMPHTOYHOM BEH-
THIATOpE J0 mapa-
METPOB 5 M BBHINYCKa-
€TCs B [IOMEILEHHE,
obecrieynBas Heobxo-
JIiMBIe TapamMeTpsl m'’
B TIpejenax 4YeThipex-
yrombHuka [-2-3-4

IAPATOM KOHJIMLHMOHEDPA ONPENENseT YACILHYIO
JHTANBIMIO, COOTBCTCTBYIOLIYIO MHHHMANLHOR
TEMIEPATYPE TOYKH POCHI J; . Hasiee, monb-

Hapyxnsiit Bo3ayx H
CMEIHBAIOT C MAKCH-

H MaJILHO JIOTIYCTHMBIM
5 1 KOJHMYECTBOM BO31yX4,
et BBIGPACKIBAEMOTO M3
t J noMemenus. Cmecn

00pabaTeIBAOT TaK XKe,
KdaK B pekHMe X

Hapyxusiit Bo3gyx H

\ CMEILHBAIOT ¢ MAKCH-
. MaJIbHO JONYCTHMBIM
KOJIMYECTBOM BO3JyXa,
BHIOpACHIBACMOTO W3
NOMELLEHHS, HMEFOLLIETO
mapaMeTpel /; 4acTh
CMECH OXJIAXAAIT M
CMEIHBAIOT C He-
OXJIAKICHHOH ee
YACTBIO TAK, YTOOBI
NOJIY4HTh HOBYHO CMECh
C BJIATOCOJAEPKAHHEM
d, . o> KOTODAsA 3aTEM
TOJOT peBaeTCcsi B IpH-
TOYMHOM BEHTHIIATOpE
n kanopudepe no
napaMeTpoB 5 M BhIMyc-
K4eTCs B MOMEILCHHE,
rae npuHobperaeT mapa-
MeTphl [’

3ySCh pACHETAMH TI0 (popMyJie

Jp.mm — JT.D.HHI!
Z , (15.21)

Ji-1 = T —
NPOBOJAT IPAHHILY MEXAY ydacTkamu [ u I1I.
Yepes TOUKY ! NPOBOAAT J ,uxe M HAHOCHT
TOYKY /7 Ha ce KoHle. 3aTeM HAHOCAT Touky 18,
COOTBETCTBYIOIYI) MHMHHMAJILHBIM NapaMeTpam
OXJTaXKACHHOTO BO3/IyXa NpPH peryIdpoBaHHUH Ta-
pPAMETPOB NIPHUTOKA TYTEM TPOIYCKA YACTH BO3AY-
Xa uepe3 oOBOAHON KaHaN, H MPOBOJAT NPAMYIO
5-18, xoropyro mNpoANeBAIOT A0 INEpecedeHHs C
npsaMoOi Jy yaxe B TOUKE /9; HA NPAMYIO J, youye HA-
HOCAT TO4KY 20, paccTOSiHHE OT KOTOPOM A0 TOYKH
1, T.e. nnuHy oTpe3ka [-20, onpenensoT M3 OT-
HoweHus 19-20/(1-20) = Z, rae Z-nons Hapyx-
HOTO BO3JyXa B O01IEM KOJIMYeCcTBe NMPUTOYHOrO
Bo3ayXa. [lanee 4epes Touky 20 nmpoBOAAT mps-
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My 10-20-2] u HaxonsT yyactox XII, orpanu-
ueHHbIH Jomanol 17-20-21-17.

Jns onpenenenus rpanun yvacrkos [X, X[
B X1II neo0XOOHMO MOCTPOHTHL KPHBYK NEpBOi
peuMpkynsuun  22-23, nepeMeHHas BeJIMYHHA
yAENbHOH IHTAIBAMH KOTODOH onpefenseTcs H3

YpaBHECHHSA

(d, —d)) (dp —d)
T
(d, — du}{dp —d,)
rae J, ¥ d,—TpaHKyYHbIe BEJHYHHL] YAeALHOH 3HTANbIHK
H BI!H.rOCOﬂCpJKaIiMR BO3ayXa, clicBa H CnpaBda OT KO-
TOpBIX HA J — d-IMarpaMme HaXOOSTCH COOTBETCTBEHHO
napaMeTpbl HAPYXKHOTO H PEUMPKYIAUMOHHOTO BO3JyXa,
IKOHOMMHECKH OMNPaBJaHHbIe K NpUMeHeHuIo; J,, d, — Mu-
HHMA/IbHBIE yJelbHAas JHTANBIAA H BJAarocomepkanue
BO3yXd 32 TEIUIOBJarCcOOMCHHBLIM ANNapaToM KOHIH-
IJHOHC]JS.; "’P’ dp - MAKCHMAaJlbHbIC YyOebHAA IHTAJBINAA
H  BArocojepKaHHe PEUMPKYNALHOHHOIO  BO3iYyXa,
d,—MaKCHMANBLHOE BNArocoAepKaHHE [PUTOYHOTO BO3-
nyxa.

Jo=do+U,—J) (15.22)

[lepeceuchua rpanu4HOM Kpusod 22-23 ¢
npamMoii 10-20-21 B Touke 24 W npamoi 5-19
B ToyKe 23 BrigenstoT X1 y4acTOK, OKOHTYpEHHBII
19-23-24-20-19; yuactok IX oBGpa3syerca Jio-
manoi 22-23-5-15 22, a ywactok XIII-noma-
HOW 22-21-20-24-22.

ITpu nmo0bIx napaMeTpax HAPYKHOIO BO3MY-
Xa Ha KpuBol 22-24 norpebneHue xonoma ocra-
€TCA HEHM3MEHHBIM, YTO NO3BOJAET NEPEKIHOYATh
CKB c¢ pexuma IX Ha pexmm XI nwm XIII
H 06paTHO B 3aBHCHMOCTH OT TeMrepaTyp XoJo-
HOHOCHTENA IO M MOCJE BO3IYXOOX/IATUTENs.

OnTHManbHBIH pexnM 06paGoTKH BO3ayXa
BLIOHPAIOT B 3aBHCHMOCTH OT IOJIOXKEHHA Ha
J - d-nuarpamme ToukM, XapakTepusylomeit B 1aH-
HBIH MOMEHT COCTOSIHME HAPYKHOro BO3ayXa, py-
KoBOJICTBYfich Tabj. 15.6.

JIns ynpomeHusl CHCTEMBI aBTOMATHYECKOIO
ynpasnenus CKB npuMeHsIOT cnefyloiiee ynpo-
HieHHe cxembl OOpabOTKHM BO3jlyXa: TpPaHHLLI
ygactka XIII pacumpsioTca Ao NMpeneios, orpa-
HHYEHHBIX JIoMauoi [14-15-22-21-20-24-10~
14, 3a cyeT BKJIIOMEHMS B HETO 4YACTH YYacTKOB
VirulX; I"paHHlI!bl y4acTka X I paciuupsatorcs 1o
npeaenos AoMaHoi I-5-10-24-20-19-1 3a cuer
BKJIFOYeHHs JacTu yyactkoB VIII u [X.

B nmpamortounbix cucremax obpaborka BO3-
AyXa 1O ONTHMA/ILHOMY PEKHMY CYIIECTBEHHO
YAPOIIAETCH.

Cxema perysuposanus CKB wa puc. 15.8 no-
CTPOEHA B NPEANONIOKEHHH NOCTOSHCTBA IIPOU3-
BOIMTE/BHOCTH CHCTEMBl H BbUICJCHHH TEMIOTHI
H BJIaru B nometnenyu. Ecnu Bbigeenus TeniorTh

B MOMCLIEHHH H3MEHAIOTCH IPONOPIHOHAIBHO
BbIJIEJIEHUSM BJIATH, TO CXeMa MOXeET ObiTh IpH-
MEHEHa NpH INEePEMEHHOH IPOH3BOANTENbHOCTH

CKB.

15.3.3. Uentpa/ibubie
MHOT030HAIbHbIE CHCTEMBI
KOHIMLMOHHPOBAHUA BO3YXa

Llentpanbhubie MHOrosoHaleHbie CKB npu-
MeHAT a8 obcnyxuBaHusa OONBLIMX nomellle-
HHH, Ha NIOMAMH KOTOPHIX HEPaBHOMEPHO pas-
MellieHo oDopyaoBaHKe, a Takxke aid obcnyxuBa-
HHMA HECKOJIbKHX CPaBHMTENLHO MEJIKHX NoMere-
Hiil. OHH GoJiee 3KOHOMHYHBI, 4YeM OT/EJIbHBIE
CHCTEMBI /ISl K4X/I0M 30HBI MM KaXIOTrO TOMe-
LIECHUS, XOTH C HMX INOMOINBIO HE MOXKeT ObITh
JIOCTHIHYTA TaKas XKe CTeneHb TOYHOCTH NoAjaep-
WKaHHA OMHOTO M3 [BYX 3aJIaHHBIX NAapamMeTpoB
(OTHOCHTENBHAS BIAXKHOCTE MM TeMIepaTypa),
kaKk mpu otaesabHbix CKB.

Ecim peunpkynauus BO3AyXa HeIONMYCTHMA,
TO NPHUMEHSIOT IEHTPAJIBHYIO IPIMOTOUHYIO MHO-
rosonaneiyio CKB (puc. 15.10, a), koTopas B Ten-
JIbIA MIEPHOJ TOIa MOKET NOJ/IEPKHBATL B TOYKAX
YCTAHOBKH JIATHHKOB TEMNEPATYPY BO3AyXa C MH-
HHMAJIbHBIMH OTKJIOHCHMAMH OT 3a[JAHHBIX BEIH-
yu. [Ipu 3TOM yJenbHas 3HTANBNHA, BIAroco-
JepKaHHEe W OTHOCHTENbHAfd BIAXHOCTb MOTYT
CYIIECTBEHHO OTKJIOHATBCA OT 3aJaHHBIX NPH H3-
MEHCHHH KOJIMYECTBA BJIArH, NOCTYNAMOIIEH B BO3-
JIyX TOMEIIEHHS.

Ha puc. 15.10,6 nokazaHo, 410 B TEIblit
HEPHON Io/1a JATYHKH B IIOMEIIEHHAX MOTYT OBITh
HACTPOEHB! HA Pa3HBIC TeMTICPATYPHI BO3IyXa OT
lia 1O Iy, TPH 3TOM HEeH3OEXHBI DPa3IHYHbIC
BEJIMYHHBI OTHOCHTEILHOH BJIAXKHOCTH — OT @, 10
@1, @ B 3MMHEE H NMEPEXOJHOE BpeMsd ToAa COOT-
BETCTBEHHO NpPH TEMOEPATYPAX OT fyy, AO Iy, OT-
HOCHTENBHBIE BIIAKHOCTH OYAYT OT @)1, A0 Qfypm-

B Tex ciydasx, Koria JONyCTHMO NpHMe-
HEHWE DELHPKYJISLMH, COOPYXAIOT LEHTPAJIbHBIC
MHOrO30Ha/IbHBIE CHCTeMbI, paboTaloimue, Kak
NpaBHIo, MO [BYXBEHTHJIATOPHOH cxeme (pHc.
15.11) ¢ nepemMeHHBIMH OOBEMAMM HapyXXHOrO
H PELUPKYIAIUMOHHOINO BO3AYXd, C OJHHM HJH
AByMs DELMPKYJISAIMOHHBIMH KaHalaMH (BTOPOii
PELUHPKYJAIMOHHEIH KaHAN NPHMEHACTCA DPEIKO
M Ha CXeMe NOKazaH MyHKTUPOM),

B MHOrosTa)HbIX 3/1aHHAX YCTpOHCTBO 0bwIei
PELMPKYJIAIHH HacTO HEOCYIIECTBHMO B CBI3H C
HEOCTATKOM TIOAAH U NPOKJIAJKH KaHaJIOB
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Puc. 15.10. LleaTpansHas npsamo-
TOYHAS MHOTO30HANbHAA CHCTeMa
KOHIMIMOHHPOBAHUS BO3AyXa, pa-
GOTANOWAA NONMHOCTHIO HA HAPYyx-
HOM BO3OyXe
a CXeMa CHCTEMBI; 6 - MOCTPOEHHE HA
J d-mnarpamme npoueccoB npHIOTOBIE-
HAR BO3IYXA
Mpumevanne. Boagyxonarpesatens
Cn3, xaanassl K8 n K9 ycramaBmm-
parorca B pafionax Kpaiinero Cepepa ans
NpeAyNpexkaeHHs 3aMep3aHHs BO3OYXO-
noJorpesaTens neproro NoJorpesa.
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Puc. 15 11. llenTpanbHas MHOIO30HATbHAA [IBYXBEH1HTATOPHAR CHCTEMA KOHIWIMOHHUPOB4HMA BO3dyxa, paGora-
OLUas ¢ PEHPKYIALHER Mo OJHOMY HJIH MO ABYM KaHA1aM (BTOPOH Kauall MOKa3aH IMYHKTHPOM)

a-CXeMa CHCTEMBl, § MOCTPOCHHE NPOLECCOD Ha J - d-IHArpaMme npi paboTe ¢ COHHM NEPBLIM PELIMPKYIHLHOHABIM KdHd/IOM, #~TO #e,

npd padote ¢ ABYMA DEHAPKY TAHOHABIME KAHAIAMH

Mpumevanne Boagyxonarpeparens CT13 m kaanan K9 yeranannusaioics B paifonax Kpaitnero Cesepa aas npeaynpesicHus
3aAMEpP3aHHA BOIAYXONONOTPERA Feicl NepBoro nojorpesa
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STH HCBO3IMOMXHO [0 AKYCTHHECKHM 4 CAHMT4PHO-
THI MEHHYECKUM cooOpakcHusaM. B Taknx ciaydasx
NPHMEHAIOTCA MHOTO30HANLHBIE CHCTEMbI ¢ TO-
ITAKHBIMH  BEHTHIATOPHBIMHM JIOBOAYMKAMH, C
MOMOILBIO KOTOPIX TIPOH3BOMHTCS PELMPKYJIALMA
BO3AYXa B npcaesiax TPYINbl MOMCLICHHH HIH
B Hpejejax 3raxa.

B cocraB MHOIO3Z0HW/IBHBIX CHCTEM BXOAAT
MecTHbIC HoaorpesaTeny MII, ycranaBimsacMmblie
No YHCAY OOCTYKHUBAEMBIX 30H, NMOMCICHHE WIH
KOMILICKCOB O/IMHAKOBBIX TTOMELLEHHIA.

Cuctemsl, pafoTarmue 6¢3 peHUPKYJIALHH,
JODKHBI HMETh TCMI00GMECHHHKA /1A HCTOJb30-
BdHMS TEIIOTHI Il XOJNO14 TO THMY, NOKA3aHHOMY
Ha puc. 15.8. B Tennwili mepHCA rojla KotaHUHO-
HEp 3a0MpacT HApyXKHbIH Bo3ayx (1o4ka 5 Ha
puc. 15.10,8), dHIsTpYCT ¥ OXJIAKAACT €0 B Ka-
Mepe OpOICHHS WIH 8 NMOBEPXHOCTHOM vpOLIac-
MOM BO3JIYX00XTa U ICAR JIO COCTOAHHS, COOTBET -
CTBYIOIIEr0 NapaMeTpaM To4kd 3. 3a1eM BO3IYX,
NPOXOOS YC¢pe3 BSHTHIAAIOP H BO3AYXOBOJMI, Ha-
rpesaeics (104Ka 4) M, €CJH HYXHO, AOIOIHHTEIb-
HO HOUOIPEBAETCA B MECTHBIX NUAOTPEBATEIAX
(MIT) 1o reMncparyp. COOTBETCTBYHIIMX T04KAM
2a, 2p uau 2m, NOCIC 4CL O HATHETACTCH B MOMeELLEC-
HUS W nprobpeiaer TaM 3a/laHHBIE HApAME b
B 0BCIYKHBAEMOH 30HE

B x¢enoaHBli NEPHO.T 1044 HApYKHBLE BO3AYX
(1ouka 15) noguipesdaelcs [IPAMbIM KOHTAKTOM
¢ ropauedr Boao# (puc. 15.10,6) wim B BO3AYXO-
HuTPCBATENE NMEPBOTO MOJOTPeBa HO COC1OSHHH,
COO1BETCTBYIOILMX lapaMerpam Toudck I3, 14, 17
uad 18, ysnakuseics (104ka /[J), HaipeBactcs
B MECTHBIX [OAOIPEBATENAX /IO HAPAMEIPUB, CO-
O1BCTCIBY FONMX 104kaM [2a, 12p wnu [Zm, upu
KOTOPBIX BBINYCKAC[LR B NMOMCIICHKA H Hp“oGpC-
Taer 3AHAHHLIE 11APaMeTPbi.

Eciau B 0/iHOM W3 TNOMELUCHHA «, p KAl
m OTCVTCTBYIOT BIGFOBBLIEJCUHA, TO TapaMeTPbl
BO3AYXa B HeM RIMeHsorca. Hanpamcp, B no-
MCHICHHH P OHM MOTYT Ji¢TOM C1alb PUBHbIMHA
napamerpaM B 104xe 1, a 3umoii -B 1ouxe 11,
BMCCTO TapaMerpos B Toukax 1, u 11, coor-
BCTCTBYIOLMX 3dJAAHHNIM Bl OBBLICICHHAM.

B xon088bIA TIePHO7T TOAa MPOH3IBOAUT b=
HocTe CKB crpemsaics cokpaTuTh, ApH 3I0M
BOIMOKHOCTh H TIPC.1EThI COKPALICHMS IPOM3BO-
JMTENLHOCTH ONPEUEISIOTCS  YMEHBIUCHHEM H3-
OBITKOB TEIIOIbL, AN OOPLObLI ¢ KOTOPOH pac-
CYM14HA CHC1CMA, YCIOBHAM# COXPAHCHHS PdB-
HOMEPHOCTH RapaMerpoB BO3ayxa B oOcnyKHBae-
MOH 30HE NOMCILCHUH U HeVOXOAUMOCTEID obec-

Jz + 37 i J 7 7

Puc. 1512, Cxema OJHOKMPOBKH MHOI 0301AJIBHBIX KOH-
[HUHOHEPOB 118 B3dHMO3AMCHACMOCTH

| KOHAWUMOHEPSHI, 2 - DIy HPYrowHKe K taiaibl, J- ¥1HIM38T0PB

reILIOTH H X000, 4 - Ko RKTOP BOVAYXA, YAGIHCMOT0 W3 NOME-

WeHin, 5 PEUHPKYIRUHOLIO-BEL I SAHOW BEHIHANIOP, 6  KuJLiek-

LOP NPHTOYHOI O BOSYXa! 7— MECIHLI L0101 peBatens, & - obeiy-
XHBATMBIC NOMELICHHS

HCYCHHS CAHMTAPHON HOPMBI 1IpHFOKA HAPYRHOI O
BO31yNd.

[Tpu HaIMYHM B 3MAHAM 2BYA WiH GonbLICrO
YHC.1d KOHAHIMOHEPOB PEKOMEHayEICA cOIUKHpO-
BATb MX MCKY COOOH ¢ NOMOLNLIO OOWIHK KO-
aekTopoB (puc. 15.12), cos4uB BO3IMOKHOCTL 06-
CoYKHBAHUA BCCX MOMEWCHMH Tipu paboie wactu
KOLAMLHOHCPOB.

[pousso,mrenbiocts CKB na seck X0n10aHbI#l
NMEPHOJ TOAA PACCHYHTBIBACICH MO YCNIOBHAM Me-
PEXONHOTO DPeXiMa, T.C. fIPH 1eMIEpPaTypt Ha-
pyasoro sosgyxa 8 °C u 70% Baaxunocra. llepe-
KJHYCHHE CHUTCMDI TIPOH3BOJMTCH 1O 0UYCHOB-
JICHHbIM KaJICHAAPHbIM JaTaM, Halipumep 15 ok-
rabpa 1 15 maa.

Pacyer cokpalleHMs TNIPOU3BOAMIENBHOCTH
CKB HauWHAI01 ¢ ONpeieneHHs] OTHOLICHMH H3-
ObIIKOB SBHOH 1€MI0TbI B NCPEXOMUHBIH NCPHOI
roga X wusOBIIKAM SBHOMH TeNJIOTbl B TEILUILIK
HSPHOA IOAd TIPH COOTBETCTBYIOLUMX PACHeTHEIX
napaMel pax Hapy)HOro BoO3iyXxa. 3alem BhiOH-
parol HauOOJbLICE W3 HAHJACHHBIX OTHOLICHHHA
TULTOU3OBITKOB | neaaoT TNIPEANIOJIOKEHHE, HTO
Nujayva BO3Lyxra BO BCE€ 301libl HJIM HOMUUICHHS
MOMEL ObITh YMCHBLICHA HIPOLHOPUHOHAILHO 310-
My oTHoweHnio K,. [Jasee onpegensioT pacxon
BO3AYAE, KOTOPBI HUCIYIH1 B KOKAYH 30HY HiH
[OMEHICHHS TP BHIGPAHHOM O rHOLLUCHIHH, i TIPO-
BCPAIVT PABHOMCDHOCTL MAPAMETPOB BO3AYXd B
MX O00CAyKMBACMBIX 30HAX TyTeM liepepacyeTa
BO3[yXopacnpencauicici. IlpakTudechn cauraet-
CH, 410 NPH HHMPKYJISIHM BOJAYXd MCHCS TISITH
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o0neMoB noMellieHus B 1 4 HeNb3d NOCTHYL YAOB-
NeTBOPUTENIbHOM pPaBHOMEPHOCTH TMapaMeTpos.

Pacxon HapyXHOro BO3ayXa, KOTOpbIH co-
JepXUTCA B TPHUTOYHOM BO3AYXE, NOAABAEMOM
CKB, HaxoauTcs B HekoTopo# mocTosHHOM mpo-
nopuuy. PykoBOACTBYACE €0, ONMPEIENAIOT Pacxon
HapyXHOTo BO3AyXa, KOTOPHIA NMOCTYNHT B Kax-
VIO 30HY MJM MOMeLLUEHHe TOCTe COKPAIUCHUA
ofe#f MPOU3IBOAUTENLHOCTH KOHAHWUMOHepa. 3a-
TéM IPOBEPAIOT, NOCTATOYHO JU 3TO ANA YIOB-
JeTBOPEHUA CAHMTApHBIX HOpM. Ecnm oxaxercs,
4TO CAHWTAapHas HOpMa He obecreueHa, YBEJIH4H-
BAlOT MPOMOPLMI) HAPYXKHOro BO3/lyXa, BBOJM-
moro CKB, MIH MEHAIOT OTHOWIEHME, TIOJIONKEH-
HOe B OCHOBY COKpALICHHS MPOM3BOANTEIBLHOCTH.
Cuuxenne npoussoautensHocty CKB skoHoMR-
9ecKM BCErJa ONMpAaBOAHHO, MPH 3TOM CleayeT
NpUMEHATh HANpaBJAOLIME aNmapaThbl, YCTAaHAB-
NMMBAEMBIE HA BCACLIBAIOLIMX OTBEPCTHAX BEHTH-
JIATOPOB, ECJIM COKPAILEHHE NPOH3BOANTEIBHOCTH
He npepbimaeT 30% MakCHMyMa M €CIH NpPOH3-
BOAMTENLHOCTb KOHOMIMOHEpA 1O HOMMHANY He
Gomee 125 ThIC. M3/, HHAYKTOPHBIE MY(THI CKOB-
keHHs Tpu Gonee 3HAYMTENBHOM YMEHBLICHUH
MPOM3BOAMTEIBHOCTH KOHIHUIIMOHEPOB U I KOH-
IMUHOHEPOB TPOM3BOOMTeNbHOCTRIO  160-250
THC, M%/u.

IMocTpoenne npouecca NMPUrOTOBIEHHA BO3-
ayxa Ha J — d-THarpaMme 718 X0JI0JHOTO Nepuo-
Ja roga IpPOM3BOJUTCA IIOCJHE TOrO, KAk ycTa-
HoBJIeH Ko3dduumenT K, xapaktepusyrommit go-
MYCTHMOE COKpall|eHHe TIPOM3BOAMTEIbHOCTH KOH-
JMUMOHEPA HA Bech 3TOT MepHOJ.

C noMornsko koadduunenTa K, q1s kaxaoro
TIOMELUEHNS WM 30HBI @, p, m HAXOJAT BEJIHYHHY
B031yxo06MeHa Ly, Lyy,, Liym, pabouywo pai-
HOCTB TeMINCPATYp Aly14, Aty1p, Atyim ¥ PA3HOCTE
Brarocoficpkanuit Ad, ., Adyy,, Adyy,. 3aTeM OT
Toukd 11,4, xapakTepusyioleH 3a1aHHBIC napa-
METPhl BO3AYXa B IOMEINEHHH a (CM  pHC.
15.10, 6), oTknansiBaoT HAMGOIbIIYIO U3 HaleH-
HEIX BEJHYMH Pa3HOCTH BlarocoaepxaHuit Ad,,..
H ONpeleNaAloT BIarocoaepXkaHue Bo3AyXa, TPH-
TOTOBJICHHOTO /N XOJIOAHOIO TiepHojaa roja,
d13 = dlln - Aduuc-

Ha J-d-nwarpaMMe NpOBOJHTCA COOTBET-
cTByWIas npaMas [3-12p; oT mepecedeHHd nps-
MBIX f110— fi1as ti1p — f11p, W di3 B TOuKax 11,
115, 11, oTknaasiBaloT paboyne Pa3HOCTH Temre-
paTyp no d — const ¥ pa3HOCTH BJIArOCOACPHKAHMI
Mo ! =cConst ANA KaXIOro W3 INOMELISHHH HIH
30H, 00CTYKUBAEMBIX KOHAUIMOHEpoM. CoeiHHNB

COOTBETCTBYIOILIME TOHYKH, XapPAKTEPH3IYIOLLHE
TEMINepaTypbl NPHIOTOBJIEHHOrO BO3AYXA [,
t12ps ti2m, ¥ TOYKH, XBPAKTEPUIYIOLINE BJATOCO-
AEPXAHHE BO3NYXA B MOMCLUCHUH dy 14, d11p, di1m
TIOJY4aloT JIMHHM NpoLecca acCMMU/IALMH Tero-
Thl ¥ BJArd B MOMELUEHHAX NPH PACYETHBIX mapa-
MeTpax Ans XOJOJHOTO TepHOona Toja.

3arem ompeme.IsiOT YaCTHhIE 3HAYEHHA yIE/b-
HBIX HTAIBNHA BO3IyXa B NOMEILEHHAX H CPeHEE
ux 3Hauenwe J,,. Ha ocHOBaHMH mnocneaHero
CTPOMTCH mpouecc AanbHeifel o6paboTku BO3-
JyXa B KOHIMIIMOHEpE.

MaxkcuMalnbHBIR pacxoa xonona, kBt, Ha ox-
NaxKAeHHE BO3yXa B cHcTeMe, pabGoTtatouweit Ges
pemMprynsmuu (cM. puc. 15.9), npu pacueTHRIX
YCTIOBUSAX JUTSA TENJIOrO NEpHoaa roaa COCTABIALT:

Ql - Qu + Qﬂ o Qx?a + Ql4 -
=LpJ,— /i), (15.23)

roe L,-NONHAA NPOH3BOQMTENBHOCTb CHCTEMBI, M/c;
p—TIOTHOCTH MPATOYHOTO BO3AYXa, Kr/M?; Q,, —pacxon
xon04a, KBT, Ha oxnaxaenue nomeienuil, papHslil:

Qu =Lp(J, = J3); (15.24)

Jy, Jy-cpennue yaeNbHbIE SHTANBIMH BO3AYXa B
NMOMEILEHNAX W NPUrOTOBIEHHOrO Bo3nyxa, KJIDk/xr;
L~mone3nas mpoH3BOAMTENLHOCTE CHCTEMEI, M>/c; Q.-
pacxoll xo1oda, kBT, Ha oxaaxIeHHEe HApYXHOTO BO3-
Qyxa, BROJMMOrO B MOMELLUEHHA!

Q=LpJs—J,); (15.25)

Q.;—pacxoa xonoda, kBt, komnencupylowmit yrey-
KH BO3[yXa,

Qu=(L,—L)pls—J3)+
+ Lp(J, = J3); (15.26)

L, — L-notepn Bo3ayxa B ceTax, m3/c; 0., - pacxoa

X0J0a BCIEOCTBUE BTOPOTO MOAOrpeBa
Qu=LpUs—J)). (15.27)

CpaBHutenbHas xoHoMHyuocTs CKB ompe-
aenseTcs Ko3(pGhHIMEHTOM HCIIONL30BAHHA X0JIO-
ja 1),, SBAAIOLIMMCS OTHOILCHMEM MOJE3HBIX 3a-
TPaT X0J0/1a HA OXJAXIEHHEe MOMEIIEHHS K 06-
UMM 3aTpaTaM:

N = 0u/Q,. (15.28)

MakcHManbHbIfE pacxo/l TENJIOTHI B CHCTEME
Q11, kBT, mpn monHo# NpPOW3BOOMTENLHOCTH B
xonoauslii mepuwon roma L,,, M3/c, Ha nepssiit
Harpes BO3JyXa COCTaBUT

Q=L pWJ1a—Jis). (15.29)

Huoraa nenecoo6pa3Ho CHATE YacTb HIIH BCIO
TEIUTOBYIO HArPY3KY NMEpBOr0 NMOAOrPeBa, NpOoM3-
BOJS HAarpeBaHHe BO3AyXa Temsoil Bojoil, pas-
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Opei3raBacMoit B KaMEpe OPOINEHHA KOHIHIHO-
Hepa.

Harpy3ka nepsoro nogorpesa, kBt, B cryyae
HarpeBaHHdA BO3AyXa [0 TeMIEpaTyphbl, IPEACTaB-
JIeHHOW H30TepMoil /7, paBHa:

Q’ﬂ =Ln.xp('117_-]15), (1530)
a4 OCTa/IbHOE KOJIHYeCTBO TElJIOTHI
AQ' =04 — Q=

= Laywp 13 —J17) (15.31)

IOIKHO BHOCHTBCS BOIOl, KOTOpasi MoJaeTca B
KaMepy OpOILLUeHHS KOHIHIHOHepa.
MaxcaMaabHBEIH pacxoa TemwIoTe, KBT, B
MeCTHBHIX TIOXOTPEBATENSAX, COOTBETCTBYIOLIMI
NMOJIHOMY OTCYTCTBHIO TEIUIOM3OLITKOB B TOMe-
UleHUsIX, paBeH Oonbllledi W3 ABYX CJEIYROLIHX

6 BEJIHYHH:

) == g Q" =12Lp(1, —t,); | (15.32)
b= | = g Q" =12L,p(tiz —ta),  (15.33)
-0 roe {, W f;;—CPEHAS TEMIEPATYPA NPHrOTOBIEHHOIO

Bo3ayxa, °C.

B nocneauue ToAbI AN HEKOTOPHIX MOMe-
LIEHHH (MalIHHHBIC 3a]Tbl BHIMHCIIMTE/ILHBIX 1IEHT-
POB, XHPYprHYeCKHe ONepanHOHHBIE), B KOTOPHIX
TpebyeTcsd NOBBLILIEHHAS YHCTOTA WIH CTEPUIb-
HOCTb Bo3ayxa, npuMeHaroT CKB ¢ yBnaxHeHUeM
BO31yXa napoM (puc. 15.13), Tak kak Boasnoil nap
6axkrepuumaen. [puMenss nap, mbl u3beraeM 3a-
IPA3HEHUS BO3OyXa TOHYAHIIHMM NBUTAMH, 00-
Pa3yEOUIHMHCH A3 COJIeH KeCTKOCTH, NMOMa aroiiHX
C KamneJIbKaMH BOJbI M3 KaMepbl OPOLICHHS KOH-
muurorepos. Kpome toro, obecrienuBaercs BO3-
MOXHOCTb Pa3sAeJbHOTO PETYTHPOBAaHUS BIAXKHO-
CTH BO3/yXa B KaXI0oM H3 obciayxuBaeMbiX Mo-
MemeRHH. {18 3TOTO KepaMH4YecKHe 37eMEHTH
& (cM. pHc. 15.13), H3 KOTOpBIX BBINYCKAETCH nap,
Pa3sMeLIaloT B KaXJAOM H3 MPHTOYHBIX BO3/YXO-
BOOB. JITMHA MPSMOTO y4acTKa BO3IyXOBOAA, HA

Puc. 15.13. LlenTpanbHas MHOTO30HANbHAS  CHCTEMA
KOHIMUMOHMPOBAHHUA BO3IYXa C YBIaXKHEHHEM BO3Iyxa
napom

a-CXeMa CHCTeMbl; 6-CxéMa NOABOJKH Mapa B BO3AYXOBOMILL
6-nocTpoeHne Ha J - d-AMarpamMme NpPOUECCOB NPHrOTOBJICHHS
Bo3ayxa; [-—cervaThii GuabTp: 2-nopucthift xepammueckmuit
unbTp; 3 - peaykudoHHBIE Khanaw, 4 - paciudpHTensHbif Gauox;
5 mamnomeTp; 6 - ABoiiHOR ceTHaTHIA GHALTD; 7 - KOANEKTOP npH-
ro710BJIEHHOrO Napa, 2ak04eH b B naposyto pybauky; & - kepa-
MHYECKHA MOPHCTHIT 3MEMEHT 118 BHNYCKa napa; ¥ BO3AYXOBOL
10 - ucnonuuTenbHLIA MEXaHH3IM perysisTopa napa, I/ -sharoor-
aenuTek; /2 - TepMoCTaTHHECKH KOH AeHCAUMOHHbIH ropluoK
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KOTOPOM TPOUCXOAMT YCBOEHHE mapa TpH Mo-
BhieHnH BaaxuocTH Ha 20%, pasna 1,8 m, a npu
yeaaxuenun g0 80% wHeobxoammas AaMHA Jo-
XOmHMT 10 3,5 M.

Jdna obmed obpaboTkM BO3jyxa B KOHAM-
HHOHEpe yCTaHOBNeHbl TemmoobMeHHukn TY1 u
TY2 (cm. puc. 15.8), dunbTper ana Bosayxa @1,
pozayxoHarpeatenn CI11 n CI12 1 BeHTHAATOPSI
B u PBB. Jdns mectroil ob6paGoTkn BO3ayXa,
N0JABAEMOro B KaxA0e MOMEILEHHE, HMEIOTCH
po3gyxooxnaautenn BO, napoyenaxkuurenn ITY,
mectHble mogorpeatend MIT u ¢uneTpel TOHKOM
ounctkn 2.

B Tennblif mepHOA roAa HapyXHbIH BO3IYX,
HMEIOIIMA PACUETHBIE MapaMeTpsl, 0003HAYEHHBIE
toukoi [ (puc. 15.13,8), oxnaxaaercs B TeIIoO-
obmenanke TY1 no mapameTpoB ToukH 2; mpo-
xomsn senatuiastop (I1B), Harpemaerca (Touka 3)
H 3aTeM OXJIAXKIAeTCH H OCYIIAETCH JI0 TpedyeMpbIX
TEMINEPATYPLl M BIArocoacpxaHus 4,, 4, u 4,
[poiias TennooOMenHYH ammapaTypy H BO3Ayy
XOBO/IbI, BO3/IyX HArpeBaeTCs OO NapaMeTpoB J,,
5, W Sm A BHITyCKACTCA B NOMEILCHHAE, TI¢ NpH-
obperaeT 3aaHHBIC NapaMeTpsl 6,, 6, 1 6,,. Yia-
n8eMBIi W3 TIOMELICHWH BO3AYX CO CPEAHMMH
napaMeTpaMH, XapakTepH3yeMblil TOYKoH 6, Ha-
rpeBacTCs B BuITs:KHOM BeHTMasrope (PBB) mo
TEMIIEPATYpPbI TOYKH 7 M 3dTEM B TEIIOOOMEHHHKE
TY, m0 mapaMeTpoB &8, NpH KOTOPBIX BLIOpacH-
BAETCH HApPYXKY.

TIpH HEKOTOpPBIX NMPOMEXYTOYHBIX MApaAMET-
pax Bosayxa (Touka 2/) B Temnslif nmepHox roaa
HAPYKHBIH BO3/IyX OXJIaXJaeTCH B TemnooOmeH-
muke TV, mo napamerpos Touku 22, 3aTeM
OXJIAKAAETCS B MECTHBIX BO3AYXOOXJIAAMTEIAX
BO no napamerpos Touek 23, 23, u 23, nmocme
4Ero yBIAXHAETCA TIApOM 1O TIapaMeTpoB 4,, 4,,
4,, HarpeBaeTCs B ANNAPATYpPE M BO3JYXOBOJAX,
OpOXOMSIMX 4epe3 mnoMelleHHs, rae obpertaer
3aflaHHbic ApaMeTphl 6,, 6, H 6,,.

B x0n0AHBIA NCPHOA TOAA HAPYKHEIH BOIIYX
mojorpesaerca B TennoobmeHHnke TY 1 or mapa-
metpoB 11 po 12, ¢unbTpyeTcs M HarpeBaercs
B CIIl u CII2 go wsorepMmel [3, 3atem s
KaKIoro IMOMENIEHHS OT/EeNIbHO MPOH3BOANTCS
YBIAKHEHNE BO3yXa MApPOM COOTBETCTBEHHO 10
Bmarocogepxanuii 13, 13, wm 13,. [TotoM B03-
AyX TIOJOTPEBAETCA MECTHBIMM TOJOTPEBATENAMH
MII no Temnepatyp 14,, 14, n 14, u BeIyCKaeTCs
B MOMEILIEHHE, T1e, ACCHMHJIHPYSR BJIary H OTA4Bas
HIH TOJyYas TemioTy, NpHoDpeTaeT 3ajdHHble
napaMeTpel 6,, 6, u 6,. Yiansemsiii u3 nome-

UIEHHH BO3AYX OXJIaXkIAcTCH 10 MapaMeTpoOB TOY-
Kd 15, oTAaBas TEMI0TY MPHTOYHOMY BO3MIYXY.

BraxHoCTs BO3[yXa perynmpyercs Biarope-
ryastopamu B, B, ... B,, yCTAHOBIICHHBIMA B
KaX/10M TIOMELICHHH HJIA B BBITSXKHLIX BO3yXO-
Bogax. Kpome Toro, HeoOXOOHMBE! €Ll OTpaHu-
YHTEJILHBIE BIArOPEryIsTophl B,, ycTaHaB/THBae-
MBIE B KaKIOM NPATOYHOM BO3AYXOBOJE HA pac-
cTofuMH 2-4 M OT NapoyBlaxHuTe . DTH Bia-
rOperyJisiTopsl HACTPAaMBAKOT HA OTHOCHTEILHYIO
BJAXHOCTB Nopsaka 90%, 4Tobbl NpelOTBPATHTE
nepeHackinedde Bosayxa. [lap nomeoaurcs K
YBJI@XHATEIAM, KaK ITOKAJAHO HA CXEME pHC.
15.13,6. [Japjgende napa MOAJEPXKHBACTCA Ha
NOCTOSHHOM ypoBHe. McnosiHHTeNbHBIE MeXaHH3-
Mbl, PEryJHpPYIOIIHE BBIMYCK Mapa, HeobXomumo
610KHPOBaTE ¢ NPHBOAOM NPHUTOYHOrO BEHTHNA-
TOpa I8 OTKJIOYEHHA NOJAa4H Hapa MpH OCTa-
HOBKe BeHTHJIATOpA. [IpnMeHenne napa s UeHT-
pamsreix CKB nomxuo 6biTh 0BocHOBaHO cre-
LMATBHBIMH  TeXHOJIOTHYECKHMH  TpeOGOBaHHAMH
HIIH TEXHHKO-3KOHOMMYECKHM DACYeTOM.

3anax mapa obpasyeTcs OT BO3TOHKHM OpPraHu-
YECKMX COCAMHEHHi, CONepXKAIUMXCA B BOME M.
KOHIEHcaTe, MOCTYNAIomMX B XoTabl. KonpaeHcar,
NOCTYNAIONIMA H3 Telo0OMEHHBIX anmapaTos,
NPA CONPHKOCHOBEHHM C CAJIbHHKAMM apMAaTyphi
HACBIIAETCA MApPaMH MAcTa HHOIAA 10 5 MIM/KT.
IMap, npuroToBASEMBIH M3 XOpOIIO OYHIUIEHHOM
BO/BI B CMEHHATBHBIX 3IEKTPHYECKHX NAPOreHepa-
TOpax, 3anaxa He MMeeT.

LlenTpanbible MHOI030HAILHBIE IBYXBEHTUIA-
TopHble cucTembl, coOpaHHble MO cXxeme Ha
puc. 15.11, npeanasznaveHs A7T8 paboThl ¢ Hepe-
MEHHBIM 06bEMOM HAPYKHOTO M PELAPKYJIALMOH-
Horo Bo3dyxa. Takme CHCTeMBI, KdK NpaBMIIO,
IJKOHOMHYHeH cHCTeM, paboTalommx ¢ MoCTOsH-
HBIM PACXOJAOM KOMIIOHEHTOB CMECH, TaK Kak
00€eCTeyHBAK0T MAKCHMAITBHOE HCTIONIL30BAHKE Ha-
PYXHOI'0O BO3/yXa A OXjaxcneHus. Bospyx Ha
PEUAPKYNIAIHIO MOXHO 3a0UpaTh H C MOMOLIbIO
ONHOTO MPHTOYHOTO BEHTHIATOPA, HO JBYXBCH-
TansTopHbie CKB ynobHeit B okcrityaramun w
PACXOyIOT MEHbLIE 3NEKTPOIHEPTHU, eClIU COTIPO-
THBJIEHHE  PEIMPKY/JISIHOHHBIX  BO3AYXOBOJOB
60JbILE COMPOTHBIICHAN YYACTKA NHTAHHS KOH-
JMITHOHEPOB HAPYXHBIM BO3AYXOM.

YcTpaneaTh BHITSKKY H3 TOMEINEHWH 663
BEHTHJIATOPOB 32 cYeT €CTECTBEHHOTO JABJICHHS
HIH JaBJICHHS NPHTOYHBIX BEHTHISTOPOB HE pe-
KOMEHYETCA, TAK KaK TPH 310M VCIOKHAITCA
YCIIOBHSA pPErynUpoOBaHMa cuctembl. [lasneunue B
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NOMEIICHHH H3IMEHSETCA KdK 10 BEJIHYHHE, Tak
M 1O 3HAKY: B TEMJIbIH NEPHO I0/1a BO3/YX BHYTPH
TIOMEUIEHHA XOJIOJHEe W THKENee HAPYKHOIO, &
3uMoH ~HaobopoT. [nd peryiupoBaHHs NpHXo-
IHTCA ynoTpebiaTh knanaHml 3HAYATENBHO §0Mb-
el NAICIIAZM, YEM TIPH BEHTHAATOPHOH Tare,
W CYyMMapHaf HCIIOTHOCTb UX MPHTBOPOB MOXKET
CYLIECTBEHHO TOBIMATL HA KAYECTBO PeEryiMpo-
BaHHA.

MeyxsenTuaaTopusie CKB co3naioT MeHblIe
WyMa, TNOTOMY 4TO BEHTHIATOPH paboraioT
npy Gonee HH3KHX J4ABJIEHHAX, 4YEM B O[HO-
BEHTU.IATOPHBIX cucTeMax. OOHAKO OCHOBHbIE
NpeUMyILEecTBA ABYXBEHTHIATOPHLIX CHCTEM —Ha-
JeKHOCTE M yA0OCTBO yMpaBJieHHA H peryiHpo-
B4HM#, TAK KAaK BECh KOMIIeKC ycTpolicTs, obec-
Ne4HBaIOIIHX NPUTOK M BBITAXKKY H3 NOMELLCHMI,
COCPEIOTOYHBAETCH B OJHOM KOHIMIHOHEDE.

[p# MpOeKTHPOBAHHW KOHAHIMOHEpPA C NBY-
M5 PelHPKYJIAUMOHHBIME KaHanaMu BaxHo obec-
MEYHTH YBA3KY MOTepb NA4BJICHHA BO BTOPOM pe-
LUPKYIAHOHHOM KAHAME ¢ MOTEPAMH HaBJCHUIH
B CEKIMAX KOHIMIMOHEDPA.

B xonaMudoHepax MHorosoHaiasHelx CKB
BTOPOW PELMPKYJISIMOHHBIN KAHAN DPETYIHPYIOT
BpYYHYI0 MITH AMCTAHUMOHHO KianaHom KI2.

B Tenamiii nepuon roaa cuctema, paborato-
was ¢ ofHoit mepmo#t peuupkymAuMeR (cM.
puc. 15.11,8), 3acachiBaeT HapyiHbli BO3AYX
(Touka 4), CMELIHBAET ero ¢ HATPEBIIHMMCH B BEH-
tuasTope PBB  penMpKkyIAIMOHHEIM BO3IYXOM
(Todka 6), B pe3yibTaTe HCro MOJY4aeTCAd CMeCh
C TIapamMeTpaM#, XapakTepu3yeMbIMM ToukoH J.
Becy BO3nyX, NoAaBaeMblili KOHAHIHOHEPOM,
OXJIAX/AETCH B BOIIYXOOXJAANTENE 10 TapamerT-
pOB, XapakTepH3yeMbIXx Toukod /3, Harpepaercs
B BEHTHAATOPE M BO3AYXOBOAAX [0 COCTOAHHA,
XapaKkTepu3yeMoro Toukoil /2, HarHeT4eTCH B No-
MeIeHHs, 4CCHMHIHPYS TETIOTY H Biary, H NpH-
HHMAET 3AJaHHBle NapaMeTps 1, 1, 1,.

B xoJ0[HBIA NEpHO roAa HapyXHbIK BO3AYX
(Touka 24) CMeIIMBAcTCH C PENHPKYJIAUHOHHBIM
BO3JYXOM, Cpe/IHHe IMapaMeTphl KOTOPOro Xapak-
Tepu3ytoTcs Toukol 21, cMeck (Touka 27) marpe-
BAETCs B MEPBOM MOJOTPEBATENIE [0 COCTOAHHA,
XapaKTepu3yeMoro Touko# 25. YieibHas 3HTAIb-
nus B Touke 25 paBHA HeoOXOAMMOMN IS CO3/aHHA
TpeGycMoil BIa®HOCTH BO3AYXd B MOMELICHHH.
CMech YBAAXHSEICH 0 COCTOSHMA, XapakTep-
3yeMOro TOYKo#d 33, WM HArpeBacTCs MECTHBIM
NOAOrpeBaTeneM [0 COCTOAHHI, XapakTepuiye-
MbIX Toukamu 22,, 22, 22,. 4 B cpelHeM 10

COCTORHHA, XapakTepHiyeMoro roukod 22. B o6-
C/IYXKHBACMOH 30HE NOMCIWIEHHE BOIAYX NMpPHHH-
MaeT 3ajaHHule cocTosnus (Touku 2/, 21, 21,).
Harpes Bo3ayxa B peLMpPKYNAUMOHHOM BEHTHJIA-
tope PBB B Xog0ambifi TepHOd roaa 4acTo He
Y4HTBIBAIOT. MakcuManbHell pacxold Xonlods,
kBT, Mpu pacyeTHOM pexXiMe AT TemIoro fme-
pHoaa cocrap/ser

Qx - Qx) + Qx2 + QIS = Lop("s - J:)a ) (15.34)

rae L,,-- pacxod BO3IyXd, NPOXONSLIEro Kamepy Opo-
jueHMs, M>/c (AR CHCTEMBI ¢ OQHON MEepBOi peunpKyJIs-
nweii Bo3ayxa L, M*/c); Q,, - pacxon X0M04a Ha OXJlax-
AeHWE TIOMELICHMS TpH BBeJeHuWM BO3ldyxa Lp, Kifc,
pasHbLii;

Qu = Lp(J, = J12)s (15.35)
Q,, - PAacx0A X0JI04A Ha OXIakKcHHe HAPYKHOIO BO3Y-
Xa, KI'/c; paBHbIi:

Qi = Lo, = J)); (15.36)
Q,3—Pacxo] X0M04a HA MOTEPH BO3AYXA B CeTHX
L,—-L; m3/c; noTepy, CBAIAHHBIE C OX/a%K/IeHUCM HADYX-
HOro BO3dyXa, KOTOPBI# MPOXOAHT HEpe3 HETUIOTHOCTH
cetelt L, — L,, M*/c, i HAarpes nONABAEMOro M peuup-
KyJAsUKOHHOTO BO3dyXxa L.p ® L,p, Kr/c, B ceTax H BeH-
THASTOpPAX:
Q= (L= L)p(Jy = Jia) + (Law — L) p %
Xy =J) + Lop(Jiz = J13) +
+ Lop(Je—J,). (15.37)
MaxkcHuManeHRIE pacxof TenmnoThl, kBT, Ha
nepebifl MOJOrpeB Bo3dyxa @, MpH IPOU3BOIH-
TeNbHOCTH, YCTAHOBJIEHROH 718 XONOAHOro me-
puona rofa L,,, H nojaa4ye HAPyXKHOTO BO3AYyXa
Ly, m3jc, pasen:

Qi1 = Lowp(J23 = J2a) =
= Lnyp(J2s — J27). (15.38)

MakcuMAIBLHBIH pacxoa TEMJIOThHl A8 BTO-
poro MOAOTrpeBa ONPEASSACTCA MO AHAIOTHH C
pacueToM no tdopmyaam (15.32) u (15.33), Ho
C 3aMEHOM B HUX 7, HA fy3, f1; HA 33 M 13 HA {33

B cucTeme ¢ aBYMA pEUMPKYJIAUHOHHEIMH
kaHanamu (cM. puc. 15.11,6) HapykHeii Bo3ayx
(TOuka 4) CMEIIMBAETCA C PELHPKYJISIHOHHBIM
BO3ayxoM (TO4Ka 2), H CMeChb € TapaMeTpaMH
TOYKH 5 OXJaXnaeTcsd B KaMepe OpOLIeHHS Wi
B OpOMIAEMOM MOBEPXHOCTHOM BO3YXOOX/AIH-
Tene A0 COCTOSHHSA, XapaKTEpH3yeMOro TOYKOH
13. Peunpky/sunoHHBIH Bo3myx (Touka 2), mo-
CTynas no BTODOMY PEIHPKYIALNHOHHOMY KaHATY,
TOIMEIIHBAETCA K OXIaXIEHHOMY BO31yXy (104Ka
13). Cmech (Touka 3), NpOXOMAS MPHTOYHBIA BeEH-
THIATOP ¥ BO3/yXOBO/kI, HAT PEBAETCA IO COCTOR-
HHS, XapaKTePH3yeMOro TOYKOH /2, H BBITIYCKAeT-
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¢ B MOMELICHHE, Tle, aCCHMUIMPYS TEmnoTy H
Biary, npuobperaer 3agaHHble MAPAMETPHI, KO-
TOpbIe MpeACTaBJeHk! CpeiHed BeauuuHoM (Touka
I). B peuMpKyJIAUHOHHOM BEHTMJATOPE BO3OYX
(Touka ) momorpesaeTcs A0 MapameTpoBs, Xapak-
TepU3YeMBIX TOHKOH 2.

B xononneI# nepuoa HapyXHBIH BO3AYX (TOY-
Ka 24) CMellIHBAETCA C PELMPKY/IALUMOHHBIM (TOYKA
21), cMeck (Touka 35) nmomorpesaerca 10 COCTOS-
HHSH, XaPaKTCPH3YEMOro TOMKO# 25, 3aTeM yBaaxK-
HieTcs H npdobperaeT MapaMeETpbl, XapakTepH-
jyeMbie TOyko# 33. Bosmyx, moctynarommit no
BTOPOMY PELMPKY/IALMOHHOMY KaHay, CMellluBa-
eTCA C YBJIAXKHCHHBIM BO3JlyXOM, M CMEChb NpH-
ofperaer NapaMeTphbl, XapakTepHiyeMble TOYKOMN
23, 3uTeM HArPEBUETCH BO BTOPOM HOJOrpesaTee
JIO COCTOHHMS, X4PaKTepHIyeMoro Toukoit 22, u
BHIYCKHETCH B MOMELUEHHe, [Ae, ACCHMUIIMPYS
BJAl'Y W Halpepas NMOMCUIEHUA, BO3AYX npuobpe-
T4ET NApAMETPbl, KOTOPbIE HA J — d-qHarpaMme
npenctaBiieHbl cpejiHeit BennunMuOR (Touka 21).

Pacxosl Bo3ayxa, NPOXOAMLIEr0 KAMEpY Opo-
weHus, Lopp, B OOJAX NOJHOH NPOM3BOANTEIB-
HOCTM KOHAMUMOHepa L, p B PUCHETHBIX YCIIOBHAX
U1 TEIJIOTO NEPHOAA rofd paBeH:

L Ty
ILpm=-2pmi 3 15.39
pP Lo Ja—Jis ( )

Pacxo/ DTOro BO3AYX4, KI/C, COCTABINET:
Lopp - anﬁann (15.40)

a4 pacxoj BO3AyXd, MPOXOJSIIEro N0 NepBOMY
PELMPKY/IALMOHHOMY KaHaly, OnpeleseTca Kak
pa3HoCTh

Lnlpp = anp — Laup. (15.41)

Pacxox Bo3ayxa, MpOXONSILETO NO BTOPOMY
PELMPKYASUHOKHOMY KaHajly, ONMpeacnseTcss Kak
pasHOCTh

Lnlpp =Lgp - Lupp’ (15.42)
rae L, ,.p-nonubli pacxod HapykKHOIO BO3IYyXa, KI/C;
an-IlDJ'lHEﬂ HPOH3BOAKTEIBHOCTL KOHAKLHOHED], Krjc

MakcumanbHble pacXo/ibl X010/14 H TeI0Thl
JUIS CUCTEMBI, MMEHOLICH B PEeLMPKYIAUMOHHBIX
KaHana, onpeneastoTcs no dopMynam, aHal0THY-
HeIM dopmyaam (15.23)-(15.33).

ABTOMaTHYECKOE PEryIMpoBaHHe U KOHTPOIb
MHOr030HalbHBIX CHCTeM, paboTaromux Ha Ha-
PYKHOM BO3OyXe MAH C pEUMpPKynsumeid, ocy-
LICCTBAAOTCA caenyiomum obpasom YcraHos-
JcHHbIE B TIOMEIUCHHAX MM B 30HaX OIHOTO
2 3an 1976

nomelnenns Tepmoperyastopst T1,, Tl,, T1,, yn-
PaBISIIOT MECTHBIM WM BTOPHIM [OJOIPEBOM,
perynupys nojady TeNJOHOCHTENs KJIanaHaMH
Kl,. Ki,, Kl, n pacxoan Bosayxa o0BORHEIMK
knananamu K2, K2, K2,, korna ycraHos/exa
Heob6XoMMOCTh NMpHMeHeHWA OOGBOXHLIX K/lama-
HOB, HATIPHMEP €CJTH TENJICHOCHTEb Nap WiH eCilH
YCTAHOBJIEHd M3IJMILHAS MOBEPXHOCTb HArpesa
(6osee 10%).

MocTosHcTBO BaaXHOCTH obecneyuBaeTcs
TEPMOPCTYIATOPOM «TOYKH pocki» T2, KoTOpHIH
BO BCEX ONMCAHHBIX CHCTEMAX Ha peXHMax Ox-
NRKACHMA (B Tenablf mepuol roaa) ynpasiaser
noaave#t XonoAHOR BO/AbI B KAMEPY OPOLLUEHUS WM
B MOBEpXHOCTHBIA OpolaeMsiit Bo3gyxooxnagu-
Tesb ¢ nmoMolibio kaanaHa K3. B cucremax, He
MMEKILLKX pElMPKYIALKUK, B XOJOAHBIA MHepUOs
rojla TepMoperyatop T2 ynmpaBiseT KjianaHaMu
K4, K6, 4 npu HCOOXOAMMOCTH TdAKXEe M K.d-
naHoM KS5, peryampyrotium paboty nepsoro mo-
OOTpeBd.

B cucremMax ¢ nepsoit peuMpkyasuuei Bol-
ayxa peryastop T2 B Tenimi#t nepHon roja pa-
GoTaeT COBMECTHO C [ABYXNO3ULHOHHBIM TepMO-
perynatopoM T4, JaTUMKOM KOTOPOIO ABJIAETCH
MOKpbIff TepMOMETp, YCTHHOBJEHHBIA B NOTOKe
HapyxHoro Bosayxa. [Tpu yaeabHo# 3HTANbNUK
HapyxHoro sosayxa J, > J, Tepmoperyastop T4
(cM. puc. 15.11,4) ycTaHABNMBAET BO3/YLUHEIE
kiaananbl K7 u K8 Aa pexumM MUHHManbHOR noga-
Y4 HAPYXKHOI0 M MAKCHMa/bHOH MoJa4u peuMp-
KY/ISLHOHHOTO BO3fyXa.

IMoxa yagenbHas 5HTAABNNA HAPYXHOIO BO3-
IyXa HaXOOMTCs B mpenmenax Ji3 <J, <Jg, Tep-
moperyastop T4 ycranasnupaer kiaanauel K7 u
K8 ra pexuM moaayu TOJbKO HAPYXHOIO BO3/yXa
H TOAK/IIOYaeT YNPaBIeHHEe STHMH KJanaHamu
HenmocpeiCcTBeHHO K Tepmoperyastopy T2, koro-
pblif ympapnseT MMH B XOJIO[HbIX MEpuUoOn rona,
XdpakTepuayemblit ycaosusmu J, < Jy3: npu no-
HIKEHUH YIebHOM IHTAbIIHK HAPYXKHOTO BO3ay-
xa or J;3 40 MMHEHMYMa ¢ NOMOLUBI KIanaHOB
K7 u K8 nocreneHHo cokpawuaeT Nnojaqyy Hapyx-
HOro BO3/yXa W JOBOJMT ee 10 MuHuMyMa. [Tocne
atoro perynsarop T2 mepeXoauT Ha ynpasjeHue
nepebIM noporpesom. Bosgywneit knanan K10
OTKpPHIBAETCA TPH NyCKe KOHIHIMOHEPA M 3aKphl-
BaeTCA MPH €ro OCTAHOBKE.

B cucremax 60b110A NPOH3BOAUTENBHOCTH
(60 Tric. M3/u u Gonee) U B clydasx, KOTAA Tpe-
Gyerca obecriewuTs MOANOP BO3AyXa B 3[AHHH,
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BO3/IYIUHEIA KnamaH Ha BeiGpoce K10 npucoenu-
HAIOT K peryasTopy uibwirouHoro nasneHus J1,
YCTAHOBJICHHOMY B KOHTPOJIbHOM TIOMELICHHH.

B paiionax ¢ pacuyeTHOH TemmepaTypoil Ha-
pyXHoro Bo3ayxa Hiwke —40°C B cucreMax, pa-
BoTarolmx Ha HapyKHOM Bo3ayxe (cM. puc. 15.10),
YCTpauBaloT BO3BpAT YacTH INPHIOTOBJICHHOIO
Bo3ayxa (mo 20%) no mepsBoro momjorpesa. Ha
BO3IYXOBOJE BO3BPALlaeMOro BO3[yXa ycTaHaBIIH-
patoT KianaH K8 u Bosnyxouarpesatens CII3
¢ knanadoM K9. B sToM ciyyae TepMoperynsTop
T6 Bxmroyaer oba xnanana K8 n K9 npu nagennu
HApYKHOH TeMIepaTyphl HHKE OmacHoro npeneia,
Hanpumep Hmwke —40°C. B »Tux palioHax Ha
cucTeMax, paboTalolmMX ¢ peuMpkyiIsnueil (cM.
puc. 15.11), ycraHaBnuBaxOT HOIOJHHTENbHBIA
BoznyxoHarpesatens CII13, ynpasnsiemsiii Knana-
HoM K9 u BrutouaeMerii TepMoperynsropom T6.

15.3.4. Cucremst
KOHIHIHOHHPOBAHHKSL BO3IyXa
¢ KOJHYeCTBEHHbBIM
H KOJIHYECTBEHHO-
Ka4YeCTBCHHLIM pery.m{ponannem

OnHO30HATBHBIE H MHOTO30HAJIBHBIE CHCTE-
MBI ¢ KOJH4YECTBEHHBLIM ¥ KOJIHYEeCTBEHHO-Ka4ecT-
BEHHBIM DeryJMpOBAHHEM, KaK MPABHIO, HKOHO-
MHYHee CHCTEeM C KaYeCTBEHHBIM PErYIHPOBaHUEM,
TAK KaK HEIKOHOMHYHOE YMEHBLIEHHE XOJIO[0-
TPOU3BOAHTEILHOCTH BO31yXa BTOPBIM HIM MeCT-
HEIM TIOJOTPEBOM 3dMEHEHO B HMX COKpalleHHeM
pacxona BO3/1yxa, BBOOMMOIC B NOMEIIEHHE.

IpHHUHIEANEHAS CXeMa MHOr030HAJNBHOH
CKB ¢ xonu4ecTBeHHO-Ka4eCTBEHHBIM pEryJIHpO-
BaHWeM npuseneHa Ha puc. 15.12. Tepmoperyns-
Topsl T,, T, u T,,, yCTaHOB/IEHHEBIE B MOMELIEHHAX
WIM B MX 30HaX, ¢ nomolwbio Kinananos K1-K6
COKpAIAaFT Toxayy BO3OyXa B obcnykuBaeMmble
TMOMELLEHHA TIPH YMEHBIIIEHNH KOIHYeCcTBa TeIio-
TBI, IOCTYNAIOLIEH B MOMEINEHHE, O OTHOIIEHHIO
K pacyeTHOMY Makcumymy. B pesynstaTte mpomuc-
XOOUT TOBLILIEHHE NABJIEHHA B KOJUIEKTOpE NpH-
TOYHOrO BO3[yXa 6, B KaYeCTBe KOTOPOro MoXeT
OBITH IPHMEHEHA KAMEPa CTATHYECKOrO JaBJIeHUS.
Perynstopsr fasnenns JI1 DoMKHBI BOCCTAHOBUTD
NaBieHHe B KOJUIEKTOpE, YMEHBIUHB IIPOH3BOIH-
TEJILHOCTh NPUTOYHBEIX BEHTHIATOPOB, a NPH HEo-
OXOOUMOCTH W BBIKJIIOYHMB HacTb M3 HHX.

Perynsropsl nasnenus Bosayxa [, H,, dp.
YCTAHOBJIEHHEIE B MNMOMEIIEHUAX, OOJIKHBEI COOT-
BETCTBEHHO COKPATHThL MPOH3BOAWTENBHOCTH Bbl-

TSXKHBIX BEHTHIATOPOB J§, 4YTOOLI COXpaHHTE B
MOMEIlIeHHAX HeoOxoaWMoe TaM MOBBILIEHHOE
JaBJIeHHE.

B Tex cayyasx, Korja Kaxnoe H3 TOMEILCHHH
obcnyxuBaeTcs OTOEIBHBIMN KOHIWIWOHEPOM H
BBITSKHBIM BEHTHIATOPOM, YTO MOXET OBITH J0-
CTHIHYTO B cXéMe Ha pwuc. 15.12 npu 3axpeiTun
knanavoB K10-K13, BMecTo 10BOJIBHO CTIOKHOTO
perynupoBaHns paboThl BRITSKHBIX BEHTHIATO-
pOB 1O JaBJCHHIO B TOMEIICHHAX HX MOXHO
COENHHHTE IIOCPENCTBOM MPOrPaAMMHOI0 Mexa-
HH3Ma ¢ paboToif COOTBETCTBYIOIMX HPHTOYHBIX
BEHTHIATOPOB Tak, uTQOEI BCeraa Obin obecneueH
HEOOXOAMMBIA MOANOpP B NMOMEIIEHUSAX.

B cucteMax ¢ KOIMYECTBEHHBIM pEryJHpoBa-
HHeM ocOoBEHHO OCTpO CTOMT BONpOC o BhIGope
BO3[lyXopacnpelenuTesieil, Tak kak OT HUX 3aBH-
CHT BO3MOXHO€ MakCHMallbHOE COKPallleHHE BO3-
AyXa, BBOOUMOTO B IOMEIIEHHE, T. €. MpeaeinHasg
rnybuxa xoauyecTseHHoro perymmposaius CKB.

B 1abn. 15.7 (nanusie M. V. TpUMHTIHHA H
I'.M. INTo3uHa *) npuBedeHbl npegenbHble Ti1ybu-
HEBI DEryJMpOBaHHs BO3NyXOpacnpenernTe e

MNuaxe = 1 —

Luwn = 1 = Lo/ Lyaxc » (15.43)
a1

roe L. uaxe ~ MEHMMATIBHEIH H PacHeTHHIH pacxod
BO3ayXa, 10JaBaeMbIH 4YEpel  BO3IAYXOPACHPEACIHTEIh
naHHOW KOHCTpyKumH, M*/c.

Bribpas, nanpumep, B KauecTse BO3ayXopac-
hpenennrcm pewerku THna BAII (BP-16) ¢ no-
naTkamM, TIOCTaBJIEHHLIMH IIOJ YIJIOM, pacxon
MOaBAEMOro BO3AyXa MpPH pacuyeTHON KPaTHOCTH
Bo3nyxoobmena 154”! o cokpalleHHs Moxer
6bITE ymeHblIeH Bipoe. IlomaBas Bo3myx uepes
po3ayxopacnpeaenutens BJAVM, BAINM-IIla
(BP-11), cokpauieHue MoxeT OLITH IOMYILEHO
toabko Ha 20%. Ilocne npemenbHoro ymeHblile-
HHA TONAYM TIPUTOKA CHCTEMa peryJHpyeTcs C
MOMOIIBI0 BTOPOTO MM MECTHOTO MNOJOTPEBa,
T.€. NMEPEeKTIOYacTCA Ha KadeCTBEHHOE PeryIHpo-
BaHHe.

Bosmoxuel Tpu cmocoba peryauposaHus
npou3BoguTenbHocTH BeHTHNRATOpoB CKB ¢ xo-
JIHYECTBEHHBIM H KOJHYeCTBEHHO-KaYeCTBEHHBIM
perynupoBaHueM: |) KlamaHOM Ha MarucrTpalib-
HOM BO3IYXO0BO/E; 2) HanpaB/IfOIIHM annapaTom

*Fpumurauu MU, IMo3uu M  Ocuosul
pacnpese/nieHHA NPHTOYHOTO BO3AYXa B BEHTHIHPYEMBIX
nomewenusx.— B xa.- Hayunsie npo6nemMepl oxpansl Tpyaa
HAa COBPEMEHHOM 3Tale TEXHHYECKOro Iporpecca.— M
IMpodusaar, 1977,
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TABJULA 15.7. TIPEJAEJIBHOE YMEHBIIEHHUE
PACXOJA MMPHU KOJIMYECTBEHHOM
PErYJIMPOBAHUU THUIIOBBIX
BO3AYXOPACIPEEIMUTEIEN

Tun Bo3nyxo- Ipenensuoe | KpartHocTs
pacrpene/Tens yMeHblIIeHHE BO3JYX0-
pacxona, %, |oGmena mocme
NpH HOpMax | mpeaesbHOro
MHEKPOKJIHMATa| COKpAlLeHHS
BO3AYXO-
obmena, 4!
nonyc- | onTH-
THMBIX | MaJIb-
HBIX
Pewerxka PP ¢
JONAaTKaAMH:
napaunenbHeIMU 40 30 ]
(BP-4)
YCTAHOBTEHHBIMH 50 30 75
oA YraoM
(BP-5)
BAYM; BATIIM; 50 30 12;5
Ay = +0,5d;;
K, . =0(BP9u
BP-13)
BAYM; BOIIM-IITa; 10 - 1,5
Ay = —0,05 dy;
K, . =0(BP-10 u
BP = 13)
BAVM; BAIIM-IITa; 20 - 2,5
K, . =04 (BP-11)
BAW (BP-16) 40 20 15

BO BCACHIBAIOIIEM OTBEPCTHH BEHTHAATOPA; 3)
YaCTOTOH BpAIEHHS BEHTHIATOPAa C INMOMOIIBIO
anexTpomydTel ckonbxkeHua (pue. 15.14, Tabm
15.8).

KnanaHe! peryjaMpyroT NMPOH3BOJHTEILHOCTD
BEHTILISTOPOB HE3KOHOMMYHO, MMO3TOMY /I 3TOMH
e MX MPUMEHATh He PeKOMEHIyeTCH.

I.T. Baxpaxos * pexoMeH/1yeT MPUMEHATE: 1)
HANPABMSIOUIME ANMApPATHl NPH rnyOuHe peryiu-
poanus or 100 go 50% mnonHOH NMpOM3BOIM-
TeILHOCTH BEHTHIATOpA; 2) 3MEKTPHYECKME HH-
IyKTOPHBIE MY(THI CKOBXEHHS NPH riybuHe pe-
rynuposanus oT 100 no 30% nonuoil npousso-
JHTENBHOCTH BEHTHIATOPOB.

Hanpapsisomune annapaTtel peryjInpyioT Mpo-
WIBOJMTENBHOCTb  BEHTUIATOPA, MIMEHAA €ro
a3pOAMHAMHYECKYHO XapaKTEPHCTHKY, 3aKpyIHBas
BO3AYLIHBLIA MOTOK Ha BXOJe BO3AYXa B BEHTHIA-
TOp.

*I'.T. Baxsaxos. PaboTa BeHTHNATOpPa B CETH.—
M.: Ctpoiimanat, 1975.

L
-
|

Prc. 15.14. DnexTpHdeckas HHOYKTOpHAA MydTa CKOMb-
HEHAS

L 100%,
10 ,/-—-—
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68 %557
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0,‘! o
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Puc. 15.15. PerynnpoBo4Has XapakTepHCTHKAa Hanpas-
JIMIOLIETO ANmapaTa

L — oTHOCHTE/BHAR NPOH3BOMMTENBHOCTE BEHTHIATOPA; @ -YIon
NOBOPOTA JIONATOK HANPABRIOLIErO annapara

Perynupopoynas XapakTepUCTHKA Hanpas-
NMOIWAX anmapatoB cepun HA npusenena Ha
puc. 15.15. B cBA3M ¢ HEJTHHEHHOCTBIO XapaKTe-
PHCTHKH NPHMEHEHUE HANpABIAIOUIHX annapaTos
ana peryampoBaHusa asyxBeHTHIsTOpHBIXx CKB
3aTPYJIHEHO.

OnexTpHueckad My(dTa CKOJBXKEHHS COCTOHT
13 MHIYKTOpa, pacroJIoXKEHHOro Ha BEJOMOM Ba-
1y MybThI, KOTOpBIH COEQHHEH C BEHTHIATOPOM,
M AKOPA, PACIONOMKEHHOTO Ha BEAYUIEM Baiy.

TABJHILA 158. PASMEPBI, MM, 1 MACCA
DJIEKTPUYECKHUX MHAVYKTOPHBIX MV®T

CKOJIbXKEHU A

Tun L h l ¢ | ¢ | Macea,

My(THI KT
HUMC-7,5 610 160 325 160 125 150
UMC-20 613 240 315 150 157 300
UMC-40 915 280 490 225 335 590
UMC-75 1075 335 565 300 350 1170
HUMC-160 1225 400 660 370 325 1730
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KOTOpBIff COGAMHEH C 3MekTpoasurateneM. Ilpu
BpallCHUH AKOPHA OTHOCHTE/IBHO HAMAarHH4Y€HHOTI O
HH/TYKTOpa BO3ZHHKAIOT BHXPEBBIE JJICKTPHYECKHE
TOKHM, KOTOpble, B3aUMOAEHCTBYS C MAarHHTHBIM
NOTOKOM, CO3AaK0T KpYTAWMA MOMeHT. Benuuuna
TNOCIIEIHEr0 3aBMCHT OT CHJBI Toka, Bo3byxaaro-
LIero MarHuTH KHAYKTOpA.

Jins pasrpy3kH 3eKTpOJBHIATENs NpH NycKe
aBTOMATHYeCKOE BKJIKOYeHHE MY(DThl IPOU3BOIUT-
ca 4Yepes peie BpemeHM. CkopocTs BpalleHHA
BLIXOJHOTO Baja M¥tHTRl KOHTPONMDYETCA C mo-
MOILIbKO TaXOTeHepa’ H/IK BMIIEPMETPA, BKIIO-
YeHHOro B Lenb oOMOTKH BO3IBYRICHHA MYy(THL

15.3.5. LenTpanbHble
ABYXKaHA/bHbIE CHCTEMBI
KOHHIMOHHPOBARKSA BO3IYyXa

Llentpanpheie aByxkaHaabhble CKB noaso-
AOAT K TOMELIeHHAM XojoAHbi# H mNoaorpersiit
BO3/IyX MO ABYM MApANNeNbHEIM kaHaaam. Tem-
nepaTyps B KaX/OM NOMELUEHHU peryIHpyeTca
TEPMODETYJIATOPOM, BO3ACHCTBYIOIIMM Ha MeECT-
Hbie CMECHTE/IbHbIE BoaaylHble knanansl CK, u3-
MEHAIOLLHE COOTHOLLUEHHE XOJI0AHOIO H mojorpe-
TOro Bo3ayXa B mojaBaemMo#t cmecu. K umcay
TIPEHMYLUECTB 3THX CUCTEM OTHOCATCA OTCYTCTBHE
B 06CcTyXHMBAEMBIX MOMEIICHHAX MK BOMH3M HHX
TemtoobMenHuKOB, Tpy6onpoBonoB Tellio- K xo-
noaocHocuTend. Ho XxapakTepHbl CNOXHOCTb Ipo-
KNaJKH H MOBLIMIEHHbIE 3aTpaThl Ha ycTpolicTBO
H TEIUIOBYK H3IONALMIO MApaielbHBIX BO3AYXO-
BOJIOB.

JByxxananbuuie cucrembl ObIBalOT IpsMo-
TOYHLIMH (pHc. 15.16) ¥ ¢ mpUMeHeHWeM peuHp-
kynauuu. MecThble cmecutenn cHctem CK,,
CK,,CK,, ycTaHaBNIMBAIOT B HEMOCPEACTBEHHOM
6mm3ocTH kK ofcmyXuBaeMbIM noMerneHusaM. Tpu
uncie obcmyxuBaeMbix MometneHu#l Gonee wecTH
JABYXKAHAJIbHbIE CHCTEeMBl HHOTAAa OGXOHETCH ae-
wenne, yeM CKB ¢ MeCTHbIMH NOAOTPEBATENAMH.
Hpcmaymec'rao OBYXKAHAIIbHBIX CHCTEM BO3pac-
T@ET C YBEJMYEHHEM YHCIa OBCIyKHBAEMBLIX TO-
MelueHH#.

B Temumiif mepuon roja HapyXHeiff BO3myX
(trouka 5 pwuc. 15.16) ¢unsTpyercs, a 3aTeM
OXIAKIACTCA B KaMEpe OPOLICHHMA UJIH B NMOBEPX-
HOCTHOM OpOLLAEMOM BO3JyXooxnaautene (To4yka
3). Ilpoxoas 4Yepe3 BEHTHIATOP M KAHANBI, BO3AYX
HArpeBaeTca 40 COCTOAHMA, XapaxkTepH3yeMoro
Toyro# 4. BoagyxoHarpesaTedk BTOpPOro MNOZO-
IrpeBa HarpeBaceT BO3AYX A0 COCTOAHHMA, XapakTe-

pu3yeMoro Toukoif 6, a mocne cMelleHHsS XOJo4-
HOTO M MOAOIPETOro Bo3Ayxa (B 3aBUCHMOCTH OT
noTpeGHOCTH KakAoro M3 INomeuleHu#) BO3ayx
npuobpeTaeT napametphl 2,, 2,, 2,, ¥ B NoMellic-
Huu J,, J,, I,

Temnepartypa Bosayxa, °C, mpuroTorasemMo-
ro 4714 HanGosee HArpyXeHHOro MOMEILCHHS, Ha-
npHMep nometesud p (cM. puc. 15.16), B Tenmbiit
nepnox roga CoCTaBJIACT.

tape = (1 = n)t, + ntg, (15.44)

/e n-HEIUIOTHOCTE 3AKPHLITOrO KAHAJMA HA MPOXoae To-
AOTPETOrO BO3AYXH B JOMAX MHKCHMAJIBHOTO [OCTYMLie-
HHSL BO3ayxa 4epe3 kaunan (ot 0,05 ao 0,1~ yrouusercs
N0 JBHHBIM 3ABOJIA-HITOTOBHTENR); Iy, Iy, fs—TEMIIEDE-
TYPhl BO3AYXd B KHHAJAX NOCHE CMECHTE/S (MMHKMAiIb-
HAK), X0JOAHOIO H moaorpeToro,

lMone3snas npoM3BOAMTENEHOCTE CHCTEMBI
onpenenserca paGoue#t pa3HOCTBIO TeMMEpaTyp
At, =1, — 13, ¢ 1, —CPEHEBIBCLICHHAR TEMIe-
partypa Bo3ayxa obcnyxuBaemblx nomelenuit, °C:

_ taLlia + tipLip + o 4+ timlym
! Lyy+Lip+..+Lyy

. (15.45)

MaxkcuMasIbHAA TIONE3HAA NPONYCKHAR CIO-
cobHOCTB, M%/C, KAHA/NA XOJIOAHOrO BO3IYXE MpPH-
HAMaeTCA paBHo# L(l —»n), & xaHana mogorpe-
Toro BO3dyxa coctabnser 50-70% yxasanHo#
BEIHYHHBI M TOMbKO B PEAKMX CAYYASX NpPHHH-
maerca pasHolt 100%. Otciona Temnepatypa B
KaH&Je NMOAOrPETOro BO3AyXa B TEMJbf nepuon
roaa JonkHa GwiTh paBHa, °C:

ty =tz + At /[K, (1 = n)], (15.46)

rae K,-nponyckHas cnoco6HOCTh KaHANE NOAOIPETOro

BO3yXd B JOJAX OT MPONYCKHON CcocoGHOCTH KaHAnA

XOJIOQHOr0 BO3AYXA; fy ~CPeAHRR TeMmuepatypa, °C,

BBOJMMOIC B NOMEILEHHS BO3JyXa NPH MAKCHMANLHOH

HATpy3ke B TeIUIHIH Mepwoa roga:

_ 120l 20 + f;,sz + o+ lamLlom
L L]

.+ L,,,~TN0/le3Had NPOH3IBOIH-

(15.47)

[#73

rae L=Ly,+ Ly, +.
TeALROCTD, MP/C,

B xonoaHbii nepuo/l roga HapyXHbIft BO3Iyx
(cM. puc. 15.16,6, Touka 15) nogorpesaercs Nps-
MBIM KOHTAKTOM C TEMJI0# BOMOH HIM B BO3IYXO-
HarpesaTese€ IepBOro MoAOrpeBa N0 COCTOAHMIA,
XapaxkTepu3yeMeIX ToukaMu /4, I7 unu I8, ypnax-
HAeTcH (To4ka [3), MPOXOAMT 4Yepe3 BEHTHIATOP
M BO3/lyX0BOABI (HarpeB B KOTOPHIX B XOJOJHBINA
nepHoA roaa ofeIYHO He YYHUTHIBAETCH), 4aCTh €r0
TIOAOTPEBAETCA BTOPEIM NOJOrpeBaTeNeM H Tio-
CTynaeT B KaHal NOJOrpeToro Bo3jyxa ¢ napa-
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Puc 15.16. LleATpanbHas MHOTO30HA.1bHAS [JBYXKAHAILHAS CHCTEMA KOHIMUHOHHPOBAHKS
BO3AYXd, PUOOTAIOILAN HA HAPYKHOM BO3IYyXe

@ CXeMa CHL1EMB, § II0CTPOCHHE MPOLECCOB Ha J - d-IHarpamme
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METpaMH, XapakTepusyeMbiMH Toukamu /6. Oc-
TAJbHOM BO3JyX MOCTYMAET B KaHAJ XOJIOJHOrO
Bo3ayxa. [locne cMeIneHHs BO3Ayx ¢ MapameTpa-
mu 12, 12,, 12, mocTynaeT B NOMeNIEHHE H NPH-
obperact Tam napamertpml 1/, 11,, 11,,.

Ecnu B kakoM-1H60 U3 MOMELIEHAH B NaHHBIH
MOMEHT OTCYTCTBYIOT BJIaroBblI€eHHSA, TO mapa-
MCTpBl BO314YyXa B HeM u3menarca. Hanpuwmep,
B TIOMELIEHHH p OHM MOTYT CTaTb JeTOM Mmapa-
MeTpaMH, 00O3HAYEHHBIMM TOYKO#H [,, 3IUMOMH —
TouKO# /1, BMECTO MApaMeTpoBs, 0HO3HAYEHHEBIX
Toukamu I, u 11,.

Tepmoperyastoput Ty,, Ty, U Ty, yCTAHOB-
JICHHBIE B TIOMEIICHHAX @, p H m, YOPapasioT
COOTBETCTBEHHO MECTHBIMH cMecHTeaavMu CK,,
CK, u CK,,, a repmoperynaropbl T, u Ts u kna-
naubl K4, K5, K6 u K7 paGoraiwoT Tak Xe, kKak
M Y CHCTEMBI, NIOKA3aHHOM Ha puc. 15.10. Tepmo-
perynarop T, ynpasnifer kJlaNaHaMu nojayy Teim-
norockTens K9 u Bosaymnmmu kaanasamu K10.
Perynsrop craruueckoro nasnenws 1 ¢ no-
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Puc. 15.17. Cxemnt KOHIHUHOHEPOB IBYXKaHalb-
uex CKB
1~ BBITAKHONK BEHTHARTOP,; 2 -npurovHbIR BEHTHIRTOP;

3-opowaeMuil BOIAYXOOXNAJHTENE WIH QOPCYHOYHAR Kamepa;

4- BO3qyXOHAarpepaTe b BTOPOTO NoACrpeea; § KaHan nogorpe-

TOro BO3IYXd, 6§ -~ KaHaJl XONOAHOTO BO3AYXA; 7- pwibip; &- BO3~

JAyXOHArpeBaTe/ib MNEPBOro MoJorpesa; 9 -BOIAYXOOX/IAIMTEND
nepBoft cTynenu

Mol kaananos K8 BeipaBHHBaeT cTaTHYeckoe
JaBNeHHe B MArucTpanbHbIX KaHanax. Ecnu mecr-
Hele cMecuTent CK cHabxeHnb! MHANBALY A TbHBIMH
PETYNATOpPAMM pacxolla, TO YCTAHOBKA Maru-
cTpajabHEIX knananos K8 u perynaropos aasrne-
Hua [1 ue ofazarennua. Pabora AByxkaHa1bHON
CHCTEMBI [OJ¥HA KOHTPOJHPOBATECA MECTHBIMH
HIM JaJbHOMEPHBIME NpHOOpaMM MO AHANOTHH
C KOHTPOJNEM CHCTEMEI, NpPHBEIEHHOH HA pHC.
15.10. JTonoTHUTENBHO K 3TOMY CJIEIYET KOHTPO-
JMpOBATE TEMIEPATYPY B TOYKE #, 3a BO3AYyXO-
HarpesaTeaeM BTOPOro NoJorpesa.

Jpyxkananehbie CKB npoekTUpYIOTCA Takxe
no cXeMaM, IPUBEACHHBLIM Ha puc. 15.17.

Cxema 1. B nedTpansHOM KOHIUIIHOHEPE B
XOJIOAHBIA MEPHOI rojia MPOHU3BONUTCH YBIIAXHE-
HHE, 4 B TCIUILIA MEPHON - OXNAXKAEHAE M OCYIIKa
TOJILKO TOTO BO3AYXAa, KOTOPBIA HAnpaBiseTcs
B XONOHBIA Kamajn. B ropayuit xaHan BO3AYX
Hanpapisercs 6e3 obpaboTku ero BoaoH, T.e.
C HEMOCTOSHHBIM BJIArOCOAEPXKAHHEM.

Cxema 2. Ha nuHMR nprHeMa HAPYXHOTO BO3-
JlyXa YCTaHABJIMRBAIOT BO3/1yXOOXJAAMTEb NEPBOi
CTYNeHH 9 H NPU HapyXHbIX TEMNEPATYPaX HHKE
20°C ara cicteMa paboTaer Tak xe, Kak ¥ CHCTe-
Ma 1o cxeme /. B Tennwii nepuon roma MHHH-
MalbHOE KOJIMYECTBO HAPYXHOIO BO3JlyXa OXJax-
NaeTci B OXJaaMTene 9, a 3aTeM CMeLUMBAaeTCH
C PELHPKYIALMOHHBIM BO3ayxoM. TemmepaTypa
BO3/IyXa HA BBIXOJie W3 OXJAIMTE]IN 9 MOMANEPKH-
BACTCA TakK, YTOOLI MOC/IEe CMEIHBAHHA €ro ¢ pe-
LHPKYJ/ISIMOHHBIM BO3AYXOM OTCYTCTBOBAJIA He-
00X0IMMOCTB NMOOTPEBA BO3IYXA, HANPABIAEMO-
ro B KaHan 6.
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OxnaxIeHne B OXnagutene 9 MOXeT ocy-
IECTBJIATBCA BOMOH M3 PEKH HIH apTe3HaHCKOH
CKBAXMHBI, 4 B BO3JYXO0XJAJUTEIb BTOPOH CTY-
nead 3 (mpu @, = 50%) meobxommMo momaBaTh
Bony ¢ Temmnepartypoi 5°C.

Cxema 3. B cicreme Bech NpHTOYHLIH BO3ayX
TPOXOAUT Yepe3 BO3AYXOOXJaduTe]b 3 W NpHHH-
MaeT Ha BHIXOJE M3 HEro TEMIEpaTypy TOYKH
poChl XOJIOAHOTO BO3ayXa. B kaHane 6 Bo3ayx He
obpabaTeiBacTes, 2 B kKaHane 5 BO3OyX MoJorpe-
BaeTcA MpPH MOCTOSHHOM BjarocolepxaHuu. Ot-
HOCHTE/IbHAS BJIaXHOCTb BO3AyXa B NOMELICHHH
H3MEHSETCA TOJLKO B 3aBHCHMOCTH OT BHYTpPEH-
HHX Harpy3okK.

Ha oxnaxzaeHue Bcero HMPUTOYHOTO BO3AyXa
J0 MAPaMETPOB, TIPHHATHIX JUIS KaHAIA XOJTOAHO-
ro BO3IyXa, H HA HATPEB Y4CTH MOCIEAHEro BO3-
JyXOHArpeBaTelIeM 4 B KaHAJe NOAOTPETOro BO3-
AyXa 3aTPAYMBAOTCA H3INULLHKE KOJHYECTBAa Tell-
NOTH ¥ XOJOMA.

Cxema 4, D1a CHCTeMa OT/IHY4ETCA OT CHCTe-
Mbl, paboTarolueit 1o cxeme 7, TeM, 4TO B KaHase
6 ycraHaBnuBarT (POpCyHOYHYHO Kamepy 3 (mo-
Ka3aHa MyHKTHpPOM), kKoTopas paGoraer o6bIyHO
IpH TEMIEPaTypax HApYKHOTO BO3JlyXa BbIle
12°C, uT0 NO3BONAET HOBECTH BO3OYX B KAXKAOM
M3 KAaHAJIOB [0 TEMNEpaTyphl TOYKH pockl, B aToi
CHCTEME H3MeHeHHe abCONMIOTHON BIAXHOCTH B
TOMEINEHAR O0YCIOBIHBACTCA TOJIBKO MOCTYILIE-
HHAMH BJI4rd OT BHYTPEHHHX MCTOYHHMKOB,

Cxema 5. Bo3nyx u3 KaHa1oB J ¥ 6 BBOAUTCH
B MOMEILEHHE Yepe3 oTaAelbHble BO3IyXopacmpe-
naenutend. Bo3myx ans kaHama 5 paccuMTbIBAETCH
Ha ACCUMMIALHIO CPABHHTEILHO MOCTOSHHBIX TIO-
CTYIUIeHHH TeloThl 6e3 yYera TemjioTHl COJHEY-
HOH pAJHALIMH OT WCKYCCTBEHHOrO OCBEINCHHSA
u Jroned, a B XOJOOHBIH MEPHOI—HA KOMIIEHCA-
WHKO TeIUonoTepb. Bo3ayx M3 Hero moaaercs
4epe3 MOJOKOHHLIE BO3AYXOpaclpeacIuTeNu.

Bo3ayx ans kasaza 6 pacCuMTLIBAGTCA Ha
ACCHMU/IALHIO TIEPEMEHHBIX MOCTYILICHHA TEMjo-
Tl OT COJHECYHOH paaManHH, HCKYCCTBEHHOIO OC-
peieHHs M Jrodeil. Bosnyx w3 kaHana 6 BHI-
nycxae‘rcn H€pe3 MOTOJIOYHBIC HIIH APYrHe BO3ny-
XopacTpeJeTUTeH B 30HaX, YAAJeHHBIX OT OKOH.

Pacxon Bo3ayXa, 1MOJABAEMOro M3 KaHaja 3,
He peryJIHpyeTcsd, a NPOW3BOJMTEILHOCTL KaHasa
6 peryJupyeTcs TePMODEryJIaTOpOM.

JI. . Heiimapk npou3Belia cpaBHEeHHE Pacxo-
0B TEIUIOTHI H XOJ04a A8 OMHUCAHHBIX BhILIE
CXeM, pe3yIbTATH KOTOpPOro TIPHBEOEHH B
Taba 15.9.

TABJHUIUA 159 CPABHEHHE INOJOBLIX
PACXO/IOB TEILJIOTBI M1 XOJIOJA OJIA
JABYXKAHAJIbHbIX CUCTEM

Cucrema Ionossle pacxonwl,
%
TernJoThl | XoJoaa

YBiaxHEHHE M OXJIAX[CHHE 100 100
TOJBKO X0JOJHOTO BO3AYXa
(cxeMsl I u 2)
VYBaaXHEHHE H OXJIaXIeHue 107 132
BCEro NPHTOYHOrO BO3AyXa
(cxema 3)
To xe, HO ¢ peryaupoBaHHeM 107 132

BIAXHOCTH B TEMIbIA nmepHon

roga (cxema 4) (nmpemoxena

E. E. Kapnucom)

VBnaxHeHHe U OXJIaXIACHHE 105 107
BCEro MPUTOYHOIO BO3AYyXa

npY NoJaye BO3AYXA yepes

OTxeIpHBIE BO3AyXopaclpee-

nuTeny (cxeMa 5) (mpeanoxexa

JI. . Heiimapk)

15.3.6. LlenTpannubie
BOJ0BO3YILHBIE CHCTEMBI

BoaoBO3AyIIHBIE CUCTEMEI NMPHMEHAIOTCH B
MHOTOKOMHATHBIX 3JaHuax, B kaxmoe momenie-
HHE BBOIMTCH HApYXHBIA BO3AyX, IPHTOTOBIEH-
HBIi B NEHTpanbHoOM KOHauuuonepe. Ilepex BEI-
MYCKOM B TIOMeLUEHHe OH CMELUHMBAETCH C BO3AY-
XOM [JAaHHOIO TOMEIIEHHs, TpPeABAPUTENBLHO
OXJaXIEHHBIM HIH HArpeThIM B TEMI00GMeHHH-
Kax KOHAMLUHOHEPOB-10BOJYHKOB, CHAaOXaeMbIx
XodonHOo# M ropsyedl Bomodl. B IeHTpasbHOM
KOHAHLUHOHEpE HApYXHbIA Bo3yx obpabarTeipaet-
cA IO cXeMe, ONHCAHHOM NN OZHOKAHATbHOH
cucTeMbl (cM. puc. 15.8), ¥ npH pacdeTHBIX yCro-
BUAX IJIA TEMJIOrO MEepHoja roga TNOXBOJMTCH
K JOBOJNYMKAM, MMes Temilepatypy Ha 7-12°C
HWXe NOANepKUBAEMOH B NOMENICHUH.

B CKB Hu3koro maBneHus uejecoobpa3Ho
MPUMEHATL BeHTUNIATopHHE mosomuukx K1, B
CKB cpeanero # BLICOKOTO [aBJICHUS — KEKI[MOH-
Hbie Aosoauukn K], nepen koTopbiMu HeoOX0-
AUMO cTaTHYyecKoe aapiaeHue no 400 Ila. B Boaay-
XOBOJAX ITHX CHCTEM CO3HAIOT NMOBBILNEHHBIE CKO-
pPOCTH [BHMKEeHHS BO3IyXa, NpeaelibHble BeJTMYUHbI
KOTOPBIX NPHHHMAIOT B 3aBUCMMOCTH OT pacxona
BO3JyXa Ha y4acTKe CeTH:
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Pacxon Boamyxa, Thic. M3/u <35 5-10 10-17
MakcHMasibHas CKOPOCTh 12 15 18
BO3JIyXd, M/C

Ipodoancenue

Pacxon Bo3ayxa, Thic. M3/ 17-25 25-40 40

MaxkcuMankHas cKOPOCTh 20 23 25
BO3ayXa, M/c

Tennoobmennukn aosoguuxos KJ1 u DK]
TIPHCOE/IMHAIOT K CETAM TeIl1O- H XOJMOMOHOCHTENS
IJaBHBIM 00pa3oM Mo AByXTpyOHOI (moaaroumas
u ofipaTHas) ¥ 4eThipeXTPyOHOH cxeMam (OTJENb-
HBle TIOAAOLHe [UTA XOJIOJHOH H ropsueil Boasl
H OTjenbHble obpaTHeie), HO MPUMEHAETCA TaKXe
H TpeXTpyOHas cXeMa X000~ U TelnocHabKeHust
(oTesbHBIE TOAAKOIINE TMHEK ¥ 001as obpaTHas
THHHA) H Aaxe ONHOTPYOHsie*. IlpH weTwipex-
H TpexTPYOHBIX cXemax OOecneydBaeTCs BKIIIO-
YeHHE XON0Jo- M TEIUIOHOCHTens B Moboi ao-
BOAYMK M B J0boe Bpems, a NpH IBYX- OJIHO-
TpyOHOH cXeMaX - TOABKO Ce30HHBIE Oflee, mo-
(acasHOE WM TPYNNOBOE BKIHOYESHME.

KOoHAMIHOHEPBI-IOBOIYMKY  PErYIHPYIHOTCH
H3MEHEHHEM pAcXOJOB BOJBI WJIH PELMPKYIs-
HUOHHOIO BO3yXa, MPOIMYCKAeMOro 4epes Terio-
obmennuky. Tenno0OMeHHUKH JOBOIYMKOB TOXK-
Hbl ObITH PAcCYHTaHBI HAa OTOIJICHME NOMeILeHH
[PH BBIKJIHOYEHHBIX MECTHBIX M LEHTPaJIbHBIX BEH-
THNATOPAX, T.e. HA PEXHMCE €CTECTBEHHOH KOH-
BEKIIMH; NMpH 3ToM 0O6bIYHO TpebyeTcs TennoHo-
cUTeNsL ¢ Dosiee BRICOKMMH NapaMeTPaMH.

[puMensoTCA CleayOUIME CXeMBl BOJOBO3-
ayuseix CKB **:

cxema l-onHOoKaHaneHAs JBYXTpyOHas ¢
BBOOM K nosoaudkam DKJ1 uwnu K/: a) xonox-
HOTO TIEPBMYHOrO BO3/yXa M rops4eid Boasl; 6)
TEINOro MePBUYHOrO BO3AYXA H XOJIOJHOH BOJIBI,
npuueM B XOJIO/IHBIN nepuon B Hepabouee Bpems
BMECTO XOJIOOHOH WOAaeTcs ropsAvas BoJa /Ui
OTOIJIEHNS; B) MMOCE30HHO XOJOIHOIO MEePBHYHOTO
BO3jlyXa M ropsiueil Bo/I6l MM TEMIOTro NepBHYHO-
ro BO3ayXa H XONOJHOH BOALI (pHc. 15.18);

cxemMa 2- OfHOKaHajbHasd TpexTpyOHas ¢
BBoJioM K DK/ unn K]l X0JIOAHOrO NMepBHYHOTO
BO31yXa, ropsyeit ¥ xononHoM Boms! (puc. 15.19);

¢xema 3 - OJHOKAHAIbHANA YETBIpEXTpyOHAA ¢

* Kapnuc B.E. Pacier oaHoTpyGHO# CHCTEMBI
XO0J0Q0CHA0KEHUS RKEKUHOHHBIX nosBoavHkos // Bonxo-
cHaOmeHMe M cad. TexHHka.- 1975.-Ne 5.

** Koxopuu O. fl. u np. Konanuuouuposanue
BO37yXa B MHOrO3TaXHbIX 3naHuax.—M.: Crpoiinsnpar,
1981,

Puc. 15.18. Cxema umeHTPaabHON ONHOKAHAILHOH ABYX-

py6uoit akexkunonnoi CKB ¢ eogomM k DK nocezonno

XOJIOQHOTO BO3IAYXa M ropsveil BOABI MM TEIUIONO BO3-
AyXa W XOJIOAHON BOBI

I OpHeMHBIAR Knanas HapyXkHoro Bodayxa, 2-¢uistp; 3-B03-
AYXOHATPEBATENb, 4 - OXI4AHTEL BOAM UIS XO/I0HOrO HOAA
1014, 5 - GOPCYHOUHAR KAMEPd OPOLUCHHA, 6 BEHTHAATOP; 7 -30-
Ha/ibHBIE BO3yXoHarpeBaresu noacajHoro nogorpesa; §-Bos-
AYX0BOAbL, 9 WyMoraywdrens, /0-Bogooxnaddrens WIH BOJO-
nogorpepateas, //-nacoc, J2-TpyGonposoa ropsueil Bobl;
13 Bogonoaorpesdtens, J4-oxnaautesh, BOAb  Aa8  TEMAOr0
nepHoaa roaa, /5 -aBTOMATHYECKHE KdNdHbl PETYIATOPOB TeM-
neparypwt T,, Ty, T, T, 16 TtpyGonposoa Xonommo# BobI
17 TpyGonpoBOA NOCE3OHHO rOpAYEH MAH XONOAHOH BOABI
18 t1pybonposoa ortpaborasiedt Boaw, /9- rpybonposoa Tenio-
HocHTens, 20 - rpybonposoa xnasoHocHTens, 21 TenioodMerBrk;
22 -knanan peryngropa PTK-5215-TC-15; 23 paciunpurens

BeofioM K DKJI unu KJ1 xononaHoro nepBHYHOro
BO3/IyXa, ropsvei U xonoauo# Bojel (puc. 15.20);
cxema 4--IByxKaHaJeHas ¢ BBOJAOM K JKJi
uan KJ] Tennoro u XonoAHOTO NMEPBHYHOTO BO3-
JlyXa U XOJI0AHOH BOJB! (KOMOMHHpYETCS H3 CXeM,
NOKa3aHHBIX Ha pHC. 15.16 u 15.18).
Peryaspopanue TeMnepaTyphl TOYKH pOCHI BO
BCEX CXeMax IMpH UCNO/IL30BAHUH OXJIAJHTENA BO-
Abl 4 B XONOAHBIA NepHOJ rofa NPOH3BOMHTCH
KnanmaHoMm /56, W3MEHSIOWIHM pacxold TEILIOTHI,
HOABOJUMOH kK Boaomoporpeeatemto 10, Tak kak
OORIYHO HCNONB3YEMBIl /IR PEryJHPOBAHUA TO4-
KH pocel BO3JyXoHarpepaTeidb 3 JOJDKeH ynpas-
naThCA TepMoperyasTopom T, ansa noanepkaHHs
TemnepaTypsl +3 °C nepen oxmagurenem 4.
JIByxkananbhble Bomoso3aywHne CKB mno-



15.3. Cucmembl KOHOUYHORUPOBAHUA 8030YXd 41

Prc. 15.19. Cxema unenTpaibrol OQHOKaHAJLHOH Tpex-
_Tpy6Hoii xkexuuonnod CKB ¢ ssomom k DK]I xonox-
HOTO NEPBHYHOrO BO3AYXa, ropsveld H XOomoaHOH BOALI

I -npHeMHBI KianaH HapyXHoro Bo3ayxa; 2- ¢wnbip; 3 -Bo3-
AYXOHATpeBaTeb, 4~ OXAAWTENb BOOB 18 XOMOAROTO NEpHOJA
roja; 5 - BO3AYXOOXAAAKTENb, 6 - HOPCYHOHHAR KaMepa OPOILEHHN.
7-BEHTHASTOpP, & BO3AYXOBOAB, 9 1wymoraymmiens, /) Boao-
nojorpepaTens; /1 OXJannTeb BOALI A 1 TEILIOI O JIEPHO/A 1014,
12 TpyGonposoa xononwo# Boawl. /3 macoc; 14 TpyBonpomon
ropstelt Boakl, /5 aBToMaTHYeckMe K1aNaHbl pelyasTOpoB TeM-
nepatypel T,. Ty, T, T, 16-Tpexxonosoi HecMewsnBalommii
KI1anaH; I?—pré\unpouo,u ofparnoit Boaws; 18 - Tennoobmennnk
DKM; 19w 19 ~asroMaThyecknil K1anaH peryastopa sabienns PJ1
m P'; 20— 1pySonposon temsonocutens, 2/ - rpybonpoBod xna-
JIOHOCHTe R, 22 paclHpHTe. b

JalOT BO3AYX MO MABYM BO3/yXOBOJAM —OXJaX-
JIEHHOT0 ¥ NojorpeToro Bodayxa. Ilomorpes Bo3-
OyXa paccyMThIBaeTcs Tak, 4Tob6el obecneyuTs
MAKCHMAaTBHY0 TOTPeGHOCTh MOMEILLEHHA B Ten-
70Te B XONMOAHBIH mepuoj roaa. Tepmoperyns-
TOPhl TOMEUIEHHH YIPAaBISHOT CMECHTENLHBIMH
KNanaHaMM, H3MEHTIOMIHMH COOTHOIUEHHE XONO0/-
HOTO M NMOJOrpeETOro BO3AyXa, BBOJHMOTO B Kak-
J0€e MOMELlEHHe, a XOJNOJHas BOJa B XOJIOJHBIH
nepuon roga B temwtooOmMennnks DK mwan KT ne
nojaerca. B Tennelii nepuoa B TENN00OMEHHHKH
nojaeTcs XONOAHAsA BOJA Mo ABYXTpyOHOI cXeme,
¥ TEPMOPETYJIATOPEI NOMELICHAN MOCIE MOJHOTO
OTKDbITHS KJamaHa XOJIOOHOrO BO3JyXa BKIIO-
HalOT M PETYJHMPYIOT Pacxo/] XOJOJHOH BOJLL
Tpu crabxennu K 1 K1 onHOKaHANBHBIX
CKB ropsuefi ¥ XONMOAHO# BOMOH NPHUMEHsIOT
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Puc. 15.20. Cxema ueHTPaihHOH OJHOKAHAILHOH HeTbl-
pexTpybnoii axekunonroi CKB ¢ ssonom k DK ]I xonoa-
HOTO NEPBHYHOTO BO3[yXa, FOpAYell H XOJOIHOH BOMIBI

| - npuemuwit  knanan, 2-GuakTp. 3 Bo3ayxonogorpesareis,
4 oxaaauTenb BOABL JUTH XO0MHOTO NEpHoda roma; 5§ Bo3AyXo-
oxnaguTens, 6 —dopcyHoYHA KaMepa OpOLUCHHS, /-~ BEHTHIATOP,
8-posayxoson, ¢ macoc, [) —eojonoporpesatens, I1- rpyGo-
npoBoa Topayel Boan. 12 1pyGonposoa o1paboTasiueii ropaveit
Boasl, 13 1 14- TpyGonposoasl Xonoaunoit u orpabGorasued xonoa-
HO# BOALI; 15 - aBTOMATHHECKAE KIANAHM DPETYJIATOPOB TEMNEpa-
Type T, Ty, T, T,; 16— 3%exuHoRAble KOHIRIAOHEPH-JOBONYHKH
€ BO3AVXKOOXJIAAWTENEM H BO3AyXoHarpeeaTenem; /7 paciuupm-

tens; I8 - kaanan peryastopa PTK-5215 19— oxnagurens

27C-15

BOMB T8 TENIOrO nepuoaa roja, 20 - TpySonpoBof ¢ X0I0ARB-

Hoil cramumn; 2/ -rtpyGouposon rennocHaGmenns; 22-mymo-
CAYWHTEND

caenyouue rpapuK peryruposalus ux paborsr:

1) rpadux na puc. 15.21, 2 npa AByXTpyOmoii
cxeme 1a ¢ nocTosnnbIM cHalKenHeM /10BOYHKOB
X0J10JHBIM BO3JYXOM H ropaved Bogoi. B TEUCHHE,
nepHoja T, BoJa MMEET MOCTOSHHYIO . WIH Hes,
3HAYHTENIBHO MEHSIOIIYIOCH TeMmnepatypy f;. B,
TeueHHe MepHOAa T, TEMMepaTypa BOJARI MOAJAEp-
KHBaeTCs Ha ypoBHe ;. TemnepaTypsl NepBHYHO-
ro BO3IYXA ly.ps ¥ BO3AYXa TMOMELUCHHSA [, H3-
MEHSIOTCH NPH NEPEXOoJEe 0T XOJOIHOIO K TEmIo-
My nepHoiy roaa. TeMmnepaTypa cMecH NepBHYHO-
ro BO3yxa 4 BO3[yXad, MOJOTPETOrO B TOBOJYHKE,
Icn YCT2HABIHBAETCH TEPMOPETYAATOPaMH-10BOI-
4YHKaMH; Ha rpadHKe B NEPHOJ T, MOKa3aH Xapak-
TEp CPejHHX e M3MEHEHHi, a B MEPHON T, - BO3-
MOXHAH MHHHMAJbHAs BETM4YHHA.

B Tennelii nepuos rosa accHMunsuns u3Gsi-
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TOYHOH TENnJ0THl NPOHU3BOAMTCA NMEPBHYHLIM BO3-
OYXOM; TIPH 3TOM TPHXOAUTCH NPUMEHATL IIEHT-
panbHble KOHIMIMOHEPH H BO3AYXOBOOBI 6O.IB-
WX Pa3MepoB;

2) rpajux na puc. 15.21, 6 npr aByxTpyOHo#
cxeme 16 co ceaGienHeM [0BOAYMKOB TelJibiM
BO3IYXOM M X0J0HON Bojoii B paGoyee Bpems.

TemmepaTypy NEPBHYHOIO BO3IAYXA Iy, Pe-
TYIHpPYIOT TO JOMaHOH a-6-6, a TeMNepaTypy
XO0JIOHOH BOJBI f, MOIEPXKHBAIOT IOCTOAHHOMH.
TemnepaTypa NMOMeWiEHUsA [, H3MEHSAETCA O JI0-
MaHoO# 2-6-0-e, a TEMMNepaTypa cMecH [, NMepBUY-
HOTO BO3[yXa M BO3AYyXa, OXJIaX/JIEHHOrO B JO-
BOA4HKE, PEryIMpYeTCs TEPMODETY/I4TOPaMHU 10-
BO/{YMKOB; Ha rpaduke MOKA3aH XapakTep CPeAHUX
HM3MEHEHHH 3TOH TeMNepaTypel.

+ OXJaxIeHHe BOIbl B XOJIOAHBIH MepHo roma
1enecoobpa3Ho MPOH3BOAHTE HAPYKHBIM BO3JIY-
XOM, TNpe/BapHTENLHO mojorpeTeiM 10 +3°C.
TeMnepaTypa noMelleHuit peryIapyeTcs aBToMa-
THYECKH TyTeM H3MEHEHHS PACXO0/]d BOJIbI, TOCTY-
MAKIEH B KOHIHIHOHEPHI-T0BOIIHKH, HIH BPYY-
HYIO - H3MEHEHHEM DPAcXoaa BO3JlyXa, MpolycKae-
MOTO 4epe3 UX TemI00OMEHHHKH,

3) rpaduk na pnc. 15.21, 8 npn aByx-, Tpex-
M YeTbipexTpyOnoii cxemax. B nepuwon 1, Temne-
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3 TEMMNEPATYPA HAPY)XXHOIO BO3AYXA s
(4 i

Puc 15.21 I'padmku U3MeHEHHS TEMNEPATYPHI TICPBHY-

HOTO BO3yXa, XOJIO0AHOH H ropsyed BOIbl, MOCTYNAKMAX

K JOBOUMKaM onHokaHanbHbix CKB, nojepxusaromnux
B MOMELICHUAX TEMIEPATYPY BO3ayXa

a AR JBYXTPYOHOM CXeMB ¢ MOCTORHHBIM CHAOWeHHeM N0BOJ-
YHKUB XOJIOAHLIM H 1eMIbIM BO3AYXOM H X0101HOH sofoi, 6 ana
AByx (pyOHOM cxembl cO cHabXenneM JOBOAYHKOB TeIIbiM BO3-
JYXOM ¥ XOJUOAHOH Hoj0# B pabodee spems, 8- jlnn ABYXTPYOHBIX
CXeM. [IepeK TIoUdeMBbIX MOCE3IOHHO, 4 TAKXKe /IR IPex- H uYeThipex-
TPYOHBIX CXEM. 1, Ir, 1, ~ TEMNEPATYPA FOPAYEH BOJIBI, fy.,, TEMile-
parypa nepsHYHOTO BO3/IYXA, [, TEMMNEPATYPd CMECH MEpPBHYHOTO
W NONOrPeToro B TeN1000MeHe BTOPHYHOTO BO3MY XA, f, TeMnepa-
TYpa BOMAYX4 B NOMEUIEHHH, [, M f,—PpacHerHad Temmneparypa
HAPYKHOTO BO3IYXd JUIS XOJOJAHOrO W TEnjiore nepuonos roja,
f, TEMNEpATYPA XONOJAHOM BOABL NOJABAEMOR K TentoobMen-
HHK4M, T, [MepHOA OTON/EHHA NOMEILCHHA Kd_"IUpH¢E‘p(JM A0BOA-
YHKa H OXId%I€HHS [IOMEIIEHNS NPH HEOGXOIUMOCTH, 0X/1a% IeHHE
NPOH3BOJAHTCA 1EPBHYHLIM BO3JYXOM, T,-NEepHOA OXlaxIeHHR
NOMEUIEHHS NEPBHYHLIM BO3AYXOM W OTOMIEHHA NOMELIeHHS TIPH
HeoOXoMMOoCTH kajnopudepoM  0BOAYMKA, Ty~ Nepuoa
OTOMJICHHA NOMELICHHS MNEPBHYHBIM BOIAYXOM H OXJIAXAEHHS
NOMENIeHAR MNpH HeoOxOAHMOCTH BO3AyX0OXIaJHTENeM JOBOA-
YHKR, T,— IEPHOJ OXNaKICHUA MOMEILIEHNA NEPBHYHLIM BO3IYXOM
W BO3lyXOOXJIA[NTE/IEM JAOBOINHKA, T, ~ NEPHOJL, XAPAKTePHBIA IR
AByXTPYOHBIX CXEM, Mepek ToYaeMBIX NOCE3OHHO Ha cHabkenwe
JOBOIHHKOB XQJIOAHON W TOpAYell BOMBI, T, —NEPHOA OXJIAKIEHHS
o obcyx X MO TPex- K HeThIpeXTPYOHBIM cxe-
MaM, MepPBHYHBIM BO30yXOM H BO3AYXOOX/IBAHTENAMH TOBOTUNKOR

paTypa ropsveii BOABl f u3MeHAeTcA TNpuOIH-
3UTEILHO MO 3aKOHY NPAMOH JHHUH, 4 B NMEpPHOJ
1, TOAAep:xKHBaeTC TOCcTOMHHO#H. Temmepatypa
XOJI0IHOH BOJABI 1, MOAAEPKUBACTCA MOCTOAHHOH
B TEYEHHWE BCEro roja.

TemnepaTypy NepBHYHOTO BO3/IyXa IS JIBYX-
TpyOHOH CXeMBI, MEepeKIoY4eMOM TMOCE30HHO HA
cHabeHHe XONO0JHOH H ropsAded BOJOH, H3Me-
HAKOT, KaXk MOK43aHO JOMaHO# g-6-g-2-0, TMOMI0-
rpeBasi BO31yX B Te4yeHHe MNepuoja ts B moda-
cagHBIX BO3NyXOHarpesBaTensx (cM. 7 Ha pHC.
15.18). OanoBpeMEcHHO B HAYane nepHoaa Ts B
TEm100OMEHHUKY JIOBOJYMKOB BKJIFOYAETCH XO-
JOIHAA BOJA, 4 B KOHLE 3TOr0 MepHOaa MpeKkpa-
LIaeTCcA MOJOrpes Bo3ayxa nodacaano B pesyus-
TATE B MEPHO/ T MOMEIIEHH:A, B KOTOPBIX UMEIOT-
CSl HEIOCTATKH TeTJI0ThI, MOJOTPEBAFOTCH NMEPBUY-
HEIM BO3IYXOM, & MOMEIUEHHS C TENI0H30bITKAMH
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OXMAXJIAKOTCA TeIIOOOMEHHHKAMHA JIOBO/IYHKOB.
OHako 3TOT TpoLece cONpoBOXIAeTCH Mepepac-
XO0M TEIJIOTHI W XOJIOJA.

B oJHOKaHANBHBIX CHCTeMaX, cHabxaeMbix
TENJIOTOH W XONOAOM MO Tpex- H YeThipex1py6-
HBIM cxemaM (cM. puc. 15.21, 6), nepBrvHBIi BO3-
AyX TPATOTOBNSETCS Kak MOKa3aHO JIOMaHoil
a-6-c-2-0. TIOABEM TEMIEPATYPBl €-2 COOTBETCTBY-
€T H3MEHCHHID TOYKH POCHI NEPBHYHOTO BO3IyXa
Npd W3MEHEHHH TNapaMeTpoB B MOMELICHHH OT
NPUHATHIX JUTS XOJ0AHOro Nepuoda roda Jo NpH-
HATHIX [UIA TeIUnloro mepwoja. TemmepaTypel B
NOMEIUCHHAX TIPEJCTABICHBl JTHHNEH e-6-2C-U-K,
ropayeil BOAbI —.2-M-H, CMECH TIEPBHYHOI O BO3yXa
M BO31yXa, TPOMICAUIETO TEII00GMEHHHKH,— N-6-
2-m.

B cHaOxeHUn noMelleHUH X0J010M paccMaTt-
pUBAIOT 1BAa NEPHOJA: Mepeblii —cBODOAHOTO OX-
AakeHHs, KOrJAa N8 OXJakKIeHUs NoMelleHus
AOCTATOYHO XONIOJd, BHOCHMOTO BO3JAYyXOM H3
UEHTPAILHOIO KOHOHIHOHEPA; 6MOpoll — NepHOT
NPHHYAATENLHOTO OXJaxIAeHud, KorJa TpeGyercs
noJadd XOJOJHOH BOJBI B JOBOJYUKA.

Yem HUXE TEMNepaTypa NEPBUHHOIO BO3AYyXa
B XOJOJHOE BpCMﬁ roga, TemM ﬂpDﬂOﬂKHTﬂJ’IbHCE
nepeelii nepuon. Ecnu nepBHuHBN BO3ayx moja-
eTcsl B 00beMe, perJaMeHTHPYEMOM CaHUTa PHBIMU
HOPMaMH, TO CHHXKECHHE €ro TEeMINEPaTypHl B XO-
J0JIHOE BpeMs TO0[a NPUBOJHMT K CHHXEHHIO 3KC-
WIYATAMOHHBIX 3aTPAT M YBEJW4EHUIO NEPBOTO
nepuona. I[lpm BceX cxemax TEmIo- M XO0JOHO-
cHabxenns (Kpome IBYXTpYOHOH, nuTaeMoii B pa-
Goyee BpeMs B Te4eHME BCEro roma XoOJIOJAHOH
BOJOM) TEMMeEpaTypy NMEpBHYHOrO BO3AyXa B XO-
J0HOE BpeMs Toma CTPeMATCH TOAEPKHBATH
Bo3MOkHO fosee 6M3KOA K TeMIepaType TOYKH
pocel, HeodxoanMo#t ans obecrnieveHus 3aJanHOM
OTHOCHTE/TBHOH BJIAXHOCTH BO3/7yXa B TOMeELIe-
uuax. HavaneHyro TemmepaTypy XONOQHOH BOIbI
I,y A8 OOBOMYMKOB BbIOMparoT TakKoH, 49ToObI
B HX TenI100OMEHHHMKAX HEe BbINAJAJ] KOHIEHCAT,
Kak mpasuio, Ha 1-2°C Bhlle TEMNEPATYPbl TOY-
KH poChl BO3j1yXa TMOMEIEHHI.

15.3.7. MecTHBIE CHCTEeMbI
KOH}III[IIIOIIIIPOBEHH!I no:myxa

CucTeMbl ¢ KOHIHIIHOHEPAMH, YCTaHABIABAE-
MBIMH BHYTPH MJIH B HENOCPEACTBEHHOH O/TH30CTH
K 0OCNyXWBAEMBIM TNOMENIeHHSM, Ha3bIBAIOTCH
mecTHbIMA. OHH, KaK NPaBH/IO, HMEIOT NPOHU3BO-
auTeabHocTh Ao 20 Thic. M3/4 @ MoryT GHITh

nocTpoeHsl No mobolH H3 ¢XeM NPHrOTOBIICHHS
BO3/IyXd, NPHMCHACMbIX [JIA LEHTPAJBHBIX CHC-
TeM, HO B OOJIBIIMHCTBE CJIy4aeB CXeMBI YNpO-
WIAI0T ¥ NPAMEHSIOT FOTOBBIE arperaTHPOBaHHbIE

KOHIUIHOHEPBI.
IMpomenuieHHOCTs BBIMYCKA€T aBTOHOMHBIE
koHaunmoHepsl Tuna KIIAl nponsBoamTens-

HOCTBIO Mo BO3AYXY 2,2; 3,5:4,4; 7w 11 Thic. m/u,
xonononpomssoguTensHocTero 115 17,6; 22; 32
u 51 kBT,

KoHAuIMoHepEl HMEIOT /IeKTPUYEcKHe Kallo-
pudeps! 2-ro nogorpesa, KOTOphIE N0 3aKaly Mo-
ryT ObITE AONOJIHEHBI BOJAAHBIMH, H napomﬂe
YBIAKHHTEIH pHﬂHH.I_IHOHHOI"O THOA. KOHﬂeHCa-
TOPBI XOJOARILHBIX MAUIKAH OXJIaXIANTCH BOJOMH.

BeinyckaroTes Takke HeaBTOHOMHBIE KOHIA-
nHoHepst cepun KHB npoussoautensHoctbio no
Bo3ayxy 3,15; 6,3; 10 u 20 Thic. m3/u,

3a pyGexoM pacTipocTpaHeHbI CHCTEMEE C AB-
TOHOMHBIMH KOHIHIIMOHEPAMH, KOTOPBIE HMET
TemT000MEHHMKH HEMOCPEACTBEHHOTO HCNAPECHAS
W BCTPOCHHBIE XOJIOJUJ/IbHbIE Malluubl. [/ CHH-
JKEHHY 1llyMd HEKOTOPbIE ABTOHOMHBIC KOHIALIHO-
HEPHI BBHITYCKAIOT B BHIE ABYX arperatos—BHYT-
PEHHEr0 H HAPYXHOro. BHYTpeHHMI COCTOMT H3
BEHTUIIATOPA, BO3AYyXOOXTaJAUTEIA-UCOAPATENS U
yBIaXHUTES Bo3ayxa. HapyxkHeiit arperat ycra-
HABJIUBAIOT BHE OOCNYXKUBAEMOTO NOMELIEHNS; OH
COCTOHT M3 XOJIODHIBHOTO KOMIpEccopa WU BO3-
QyUWIHOTO KOHJEHCATOpa XJIAJAreHTa. ATperatsl
cBg3aHBl MeXIy coboil TpyGonmpoBojaamm Xnan-
areHTa AJMHOM, Kak mpasuio, He Gonee 10 m.

ABTOMaTH3aIlHA MECTHBIX CHCTEM 44CTO CBO-
AUTCA K ABYXTO3MLIOHHOMY BKITFOMEHHIO HIIH OT-
KITOYEHHIO KOHIMIMOHEpA MM K OTKIHOYEHHIO
H BKTIOYEHHI) €10 TENN00OMEHHHKOB.

HenoctaTks MECTHBIX CHCTEM: TIOBBILIEHHEII
wym™m, cosnapaembii paboTolfl BeHTHIATOPOB M
XOJOOUJIbHBIX MallUUH, 3aTpYIHHUTENLHOCTL 00-
CayXHBaHMA 6OIBIIOrO 9MCIIa ArperaTos, a TAKKe
CPaBHUTEIBHO KOPOTKMH CpOK ciymObl MeCTHBIX
KOHIUIIUOHEPOB (B cpedHeM 7 JieT) MO CPaBHEHHIO
¢ HEHTPAJIbHBIMH CHCTEMAMHU, CPOK Cyk6el KOTO-
pbix 20 nert.

HanGonee aemeBmiMH TO TEpBOHaYaTLHOH
crouMocTH aBastoTess CKB ¢ MeCTHbIMA BEHTH-
NATOPHBIMA HEABTOHOMHBIMU KOHIHLMOHEpaMu*

* Kokopun O.f., Vpymunsel.B. Boaaym-
HEIH PEXKHM B 3JaHUAX IIPH NPHMEHEHHH MECTHBIX BEHTH-
JIATOPHBIX KoHAMmHOHepoB [/ BomocmaGxenme M can.
Texuuka.—1975.- Ne 5.
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M HENOCPE/ICTBEHHKLIM 3a00pOM CaHMTApHOI HOp-
MBI HapyXkHOTO Bo3jyXxa. OaHo W3 ycnoBHH 3¢-
(eKTHBHOTO NPHMEHEHHA TAKHX cucTeM obecre-
YeHHEe HAJZIEKHOTO MOCTYILIEHHA BO3/lyXa. KOTOpoe
3ABMCHT OT TEMIMEPATYPHI M BIIAKHOCTH HAPYXKHO-
TO ¥ BHYTPEHHOTO BO3/1yXa, JABJICHUA BETPA, 3TAK-
HOCTH 3/1aHH4, JABJCHHA BEHTWIATOPA KOHIMIIWO-
HEpd M MEXAHMYECKON BBITSKHOM BEHTHIALMH H3
NOMELIEHHIT. AHA/IM3 COBMECTHOTO BIHAHUA nepe-
YHCTIEHHBIX (JAKTOPOB HA YCIOBHS MOCTYIICHHA
HAPYXKHONO BO3JlyXa 4epe3 OTBEPCTHA B CTEHe
MOXHO OCYIICCTBHTH MOEJIMPOBAHHEM C HCHOIb-
30BaHHEM IEKTPOAHAIOTOBOM yeTaHOBKH. Mccme-
NMOBAHO 21-3TaXHOE 3/JAHHE THMA TOCTUHULBI IR
KJIHMATHYECKHX YCIOBHH TOHMIMCH, Iie MpUMEHE-
Ha CHCTeMd KOHAMLUHOHMPOBAHHS BO3ITYXa C He-
ABTOHOMHEIMH  KOH/TMIIMOHEpAMH ¢ Herocpen-
cTBeHHBIM 3a00opoM HapyXHOTO BO3AVAA Hepe3
OTBEPCTHS B CTEHE 3aHMS.

B pesynbraTe HccremoBasMi YCTAHOBICHO'

1) mpumenenne CKB ¢ MeCTHBIMHM BEHTHIA-
TOPHLIMH KOHAMIHOHEPAMH B 3AaHUAX MOBbLILIECH-
HOH 3TaXHOCTH He oOccheyMBaeT NOCTOSHHOIO
H PAaBHOMEPHOIO MO BBICOTE 3IAHUS NOCTYIICHHS
CAHMTAPHOW HOPMBI HAPYXHOLO BO3AYXa TpPH
KPYI[JIOTOAMYHOR PaboTe CHCTEMBI;

2) B 3JAHMAX TOBBILICHHOH 3TAKHOCTH JUIA
CKB ¢ MecTHbIMM BEHTHJIATODHBIMH KOH[THIHO-
HepaMH clieflyeT TPUMEHATb 1EHTPAIN30BAHHYIO
MoJAYy CAHHTAPHON HOPMBI HADYXHOro BO3YyXa,

3) 8 CKB ¢ HENOCPEACTBCHHBIM MPHEMOM
HapYXHOTO BO3/IYXa Yepe3 MECTHbIC BEHTHNATOP-
HBIE ArperaThl HafekHo obecneywBaloT NocTye-
HHE CAHUTAPHOH HOPMEI HADYXKHOTO BO3IyXa B
3[AHUAX BLICOKOH TOJIBKO 0 YETHIPEX ITaxeit;

4) B 3MaHHAX TOBBIIIGHHOH ITAXKHOCTH pe-
TYTHPOBAHHE MOCTYMICHHA HAPYXHOTO BO3IYXa
Yyepe: OTBEPCTHA B HAPYXKHBIX OrPaXICHHAX My-
TEM YCHJICHMS BBITSKHOH BEHTHIALMH € MCKYCCT-
BEHHBIM noBykIeHHEM HE JAeT MOJOKHTETbHBIX
Pe3y/ibTaToB;

"~ 5) B 30aHMSX 0O BochbMM 3Taxel obecneun-
BAETCH MOCTYMICHHE CAHHTAPHOR HOPMBI HAPYX-
'HOTO BO3YXa TPU YCTPOHCTBE BEITAKKH C HC-
KYCCTBEHHbIM MOOYKICHHAEM.

15.3.8. KomOunupopanubie
CHCTEMBI

CKB, pa6otatonine COBMECTHO ¢ CHCTeMAaMH
NYYHCTOrO OXJIAXIEHAS M OTOTUIEHHS, MECTHOro
JIOYBNAXHEHNUA BOBAYXd M JPYTHMH MECTHBIMH

YCTPOHCTBAMM, HAILIBAIOT KOMOHHHPOBRHHEIMH.

CHcTeMBl TAHENMBLHOTO OXJIAXKICHHA B XOJIOA-
HBIH TICPHOJL FOJIA UCTIOIB3YIOTCA IR OTOTUICHHS,
CKB accHMHITHPYIOT BJIArOBBLICTEHHS M MONAIOT
B roMelIcHus 06paGoTaHnkIl BO3AYX NMPH pacxo-
Jie, YAOBJETBOPAIOLIEM 1peBOBAHHA CAHUTAPHBIX
HODM, 4 CUCTeMbl MAHEIBHOTO OXJAXIEHUH OT-
BOAAT Ternow3OuITku. [lo/ia aBHOWH TenmoTel, oT-
BOAMMOIl NaHENbHEIM OXIIJdKTEYHEM, OIDAHHYH-
BaeTCd MHHHMATLHOH TOMYCTHMOIH TeMriepaTypoil
TOYKH POCHI Hd OXJAXNAEMBIX TIOBEPXHOCTAX.

ITpuMeneHne nNAHETLHOIO OWIAXK/CHHA TIO-
IBOJASET COKPATHTH XOMOAHIbHbIE HATPYIKH Ha
CHCTEMbl KOHTHIMOHHPOBAHHA BORIYXd, YMEHb-
HTh BO3TYyX00OMEHB M CHHIHTH KanMTAlIbHbiE
H IKCIUIYATAIHOHHBIE pacxojbl. Takue KOMOWHK-
posaHhbie CKB npumenstor riaasubim obGpazom
B TIOMEIUCHHAX C HE3HAYMTENLHLIMH BJIATOBbIAE-
JIEHMAMM, KOTJd OTCYTCTBYET OMacHoOCcTh obpa-
J0BAHAA KOHAEHCATA HA MOBEPXHOCTAX JYYHCTOTO
OXTAX/ICHHS.

B kavectBe mpHOOPOB PAaNHAIMOHHOTO OX-
Nax/IeHUA HCTONB3YIOTCA OETOHHbIE MOTONKH C
3aMeNTaHHBIMH B HHX TpvOaMH MM TOTOJKH W3
JIMCTOBOTO METAJLIA (AJTFOMHHHA) C MPHCOEINHEH-
HBIMH 3MeeBHKaMH U3 TpyG. PagmanmonHeie npy-
Gopnl OOBIYHO pPACCUMTHIBAIOT HA BOCTIPHATHE
40-50% sBHOIl TemIOBOIl HArPYIKH TIOMETLEHHIT;
TEMMepaTypd MX MOBEPXHOCTH AOKHA ObITh Ha
2-3°C Bblllle TEMMEPATYPbl TOYKH POCKH! BOITYXa
B momeuicHuy. PerynupoBaHue nmapaMeTpoB BO3-
yXa TIPOM3BOJIAT MECTHBIMH MOJOTPEeBATENAMH
CKB. INpuMeHAoT TakXe NocTeneHHoe nponop-
IIMOHANbHOE PEryJIHPOBAHHE OXJIAAWTENLHOI CTo-
cofHocTH panvauuoRHelx mpubGopos (obbiMHO B
3ABHCHMOCTH OT HAPYXHbIX ycnosuid). KomOusa-
POBaHHOE MCMONBL30BAHUE NTAHETLHOTO OXJIAXACHUS
1 CKB 3k0HOMMT niolaab MOMEIUECHHH JUIA pas3-
MeteHus obopynosanuns cietem HepocraTku na-
HENIbHOT O OXJa/ICHUs: TIOBBIIEHHAS METaJLTOEM-
KOCTh H CTOMMOCTH TaHenei; Gonpias Tpyaoem-
KOCThH MX MOHTAXa, BRI3BAHHAA HEOOXOIHMOCThIO
THIATeNLHOTO HMCTIONHEHHA CBAPHBIX COeTHHEHHi,
MOBBILICHHASA TEMTOBAA HHEPIHHOHHOCTHL H, Cle-
AOBATEJIbHO, 3aMEIIEHHAA OT3bIBYHBOCTD HA H3-
MEHEHHS TenJIOBhIX HArpy3ok

[pHMeHeBHe KOMOMHUPOBAHHBIX CHCTEM C
(OpCYyHKAMH MECTHOTO AOYBIAKHCHHA B LEYaX,
B KOTOPHIX TpebGyeTcs MOANECPKHBATH BBICOXVIO
BIAXHOCThL BO3JlyXa. BCCbMA DKOHOMHYHO, TaK KaK
CYINECTBEHHO YMEHBLIAET pacxoabl BO3AyXa, Tem-
JIOTHI, XOJIOAa M JJEKTPOIHEPIHH.
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15.3.9. Cucremnl
KOHMUHOHHPOBAHNSA BO3JyXa
I8 TePMOKOHCTAHTHBIX
nomeittennit

B TepMOKOHCTAHTHLIX MOMEILECHUAX CO3AKOT
YCOBHSA, cTabHNM3HpYIOLHE AHHEHHbIE paiMephl
obpabarbiBaeMbIX neTanel M MEPHTEALHOIO HH-
CTDYMEHTZ B MNpeic/ax, He NpEeBbLIUANMUX 3a-
JauHeIX. Hanpumep, IOMycTHMOE OTKIIOHEHHE
TeMINepaTypbl BO3IyXa TMpPH M3MEPeHHH GpoH30-
BOro xosbua axameTpom d = 0,8 M ¢ TOYHOCTBIO
Al =12 mxM, umerowlero xo3bduuUHEHT nHHelH-
HOro pacwuperus o =238 Mxkm/(M-°C), He
JO/DkHO npeBmmaTh Af = 12-107%/(0,8-23.8 x
x 107%) = 0,6°C, 4TO COOTBETCTBYET IOMYCTH-
MBIM KONeOaHMAM TeMmmepaTypsl OT CpeIHEro
ypoers +0,3°C.

TepmoxoHcTauTHBIe JaGopaTopnu M npen-
NPUATHSA MPEUU3HOHHOro MpUGOPOCTPOEHUA B 3a-
BUCHMOCTH OT TOYHOCTH TOJJEPXKaHHA TeMIepa-
TYpbl ACTATCA HAa YETHIPE IPYNIILL

B nomeinenuax -l rpymnmel, rae AOMYCTHMBI
OTKJIOHEHHA TeMnepaTyput +1 no +2°C, a uHor-
ma u 2-it rpynnel npu otkiaoHernH +0,5°C KoH-
AMIHOHHPOBAHHE BO3AyXa MOXKeT OwiTh oOcCy-
niecTeiAeH0 MHorozoHansHeiMH CKB, omncanHb-
MH paHee, el TIUATENLHO NPOAYMATs pa3OHBKY
TIOMEILEHHA Ha 30HBEI COOTBETCTREHHO pacnpeje-
JIEHHKO TEIUIOBBIX HATpY30K, ocoOEeHHO mid mno-
MEmEHHH 2-H rpynmnel, # NpeaycMoTpeTh BO3Ay-
XOpaclpenenuTe I, obecneyHBaroLHe paBHOMEp-
HOCTh TapaMeTpoB B 3THX 30HaX. B Towuke ycra-
HOBKH NaTyHKa NOJAEPXKAHHE TEMIepaTyphl € OT-
knoHenuaMu B npenenax +0.3 — 0.5°C ue npen-
CTABJISET 3HAYHTENLHBIX TPVAHOCTEH, HO HA He-
KOTOPBIX PacCTOAHMAX OT JaTYMKa OTKJIOHEHHS
TeMMepaTyphl 3aBHCAT OT B3aHMOIEHCTBHA Ten-
NOBLIX BO3IYILUHBIX TIOTOKOB, B pe3ylbTaTe H4ero
OTKJIOHEHHA CYIUECTBEHHO YBEIHYHBAIOTCA.

Jlna AOCTHXEHHA 3aJaHHOM TOYHOCTH MOA-
JepXaHHA TeMnepaTyp B moMeuleHuax 3-i u 4-i
rpymn (aomyctumMsie oTknosenns +0,1, +0,2°C
u 10,03 no 0,05°C) HeoOGXOAHMO KOHAHIIHOHH-
pyeMoe TOMEIlIEHHEe 3aKIIYaTh BHYTpb ApYyroro
noMelleHHs - B 060JI09KY.

B.B. J]onuonj\ JA MOBLILEHHA TOYHOCTH H

* Nosuos B.B Cucremsbl npenH3HOHHOrO KOHIM-
muoHHpoBaHHs BO3ayxa.—~JL: Crpoiimanar. 1971,
Nosuos B B. Konanunornposanxe Bo3dyxa B
NpeUH3HOHHBIX ueXxax B naGopaTopuax.—M.. Maumno-
crpoenne, 1977
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Puc 1522 I[lentpanbhas cHCTEMAa KOHIMOKWOHHPOBAHKSA

BO3JYXa AU TePMOKOHCTAHTHBIX MOMelIeHHH, peryJH-

PYEMbIX BHELUHHM TFEHEPATOPOM TEIUIOBLIX KosreGanui

{momMetueHHe IPACOEIHHACTCA MO cXeMe A) HIIH BHYTpeH-

HHM TeHepaToOPOM TENJIOBBIX Konebauuii (mpucoeHHEHKE
no cxeme b)

I~ TEPMOKOHCTAH [HOE TOMENIEHHE, 2— BCIOMOTATENbHOE noMellle-
Hue-0601M049Ka, I CBETH (bHHK, 4 OCTekjJeHHs® npoem, T npH-
TOMHBIH BOMAYXOBOM, 6 - pelMpPKY/IALHORHLE BO3AYyXOBOT, 7 OT-
BETRICHHE K TOMCIHIEHHIO, J\Ku ABTOMATHYECKHH PETYARTOPD
k108 (0cTansHbe 0603nagentns cM 8 Taba 1510

ynpouiesus cuctemsl perynuposauns CKB 3-i
H 4-if TpYNN TPEeanoXHI NPHMEHATh TNepHOIH-
4ecKOe OXjaX[IeHWe - HarPeBaHHe BO3yXa TepMo-
KOHCTAHTHBIX NOMELIEHHH, BBI3LIBANOIIEE TAPMO-
HHYECKHE TEMIOBbIE KOeOaHHA TeMmepaTypsl W
KOITHYECTBA aKKyMYJHpOBAaHHON TEIIOTH! B BO3-
IyXe. OTPaXOeHHAX INOMEUIEHHA H B YCTaHOBJICH-
HOM 00OpY10BaHHH.

CKB. pa6oratoime mo 3ToMy NpHHUHTY, Je-
JIATCA Ha ABa BHOA:

1) CHCTEMBI ¢ BHEILHHUM Te€HEPATOPOM Terurd-
BBIX KOJIeOaHMil, PACIIOTOXEHHEIM 3a Orpawie.
HHAMH KOHAHUHOHUPYeMoro ofwexTa (B ofonou-
Ke), PACCHHTHIBAEMBIE HA 3aTYXANHE COIABAEMBIX
CHApYXH TEMNOBBIX KoneDaHWH W NpHCoemMHAE-
MEIE K KOHAHUHOHEpY Mo cxeme A4 (puc. 15.22);"

2) cHCTeMB! C BHYTPEHHUM TEHEPATOPOM Ten-
JoBRIX KonebGannit co3fatoT KoneGaHng Henocpel-
CTBEHHO B KOHAHUHOHHpYEMOM oOBEME H TpH-
COENMHAIOTCH K KOHAMIIHOHepY MmO cXeMe K
(puc. 15.22).

CHcTeMEl ¢ BHEIIHUM TeHEPaTOpOM TeIlo-
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BBIX KOJIeOaHU MPHMEHSAIOT B TeX CIy4asx, KOrjaa
B TOMELIEHHAX MPAKTHYECKH OTCYTCTBYIOT BBIZe-
NeHHA TeMJOThl, HANPHMEP NPH HCCIENOBAHHH
ONTHYECKHX CHCTEM, Hape3ke AH(PAKUMOHHBIX pe-
WETOK ¥ JEJeHHH IIKAT H3IMEPHTENBHBIX TpH-
Oopos. CHcTeMBl ¢ BHYTPEHHHM TreHepaToOpoM
TEIUIOBEIX KOJeOaHHH MOryT NPUMEHATHCA TNpH
HeDOMBIINX TEIUTOBBLIACTACHUAX, HANMPHMEP NpPH
cbopke npubopoB, CTAHKOB H JOBOJKE HX JAeTa-
neit.

TepMOKOHCTAHTHBIE MOMELIEHHS C BHELIHHUM
FEHEPATOPOM TEIUIOBBIX KO/MeOaHWH AOJIKHBI
OCBELIATHLCS TONBKO HCKYCCTBEHHBIM CBETOM — CBE-
THILHHKAMH, PACTIOIOKEHHBIMH BHYTPH 0601104-
KH M OXJaXJaeMbIMH BOJOH (HITH BO3gyXoM),
OTBOALIEN TEMIOTY 3a npenenst 060n0ukH. [Ipu-
BOJlbl MEXaHM3MOB NOJIKHBI HaXOAHTHCH 34 Mpe-
aeTaMM 00CTYKHBAEMOTO NOMELICHHS, a4 omepa-
IIHH, B Te4yeHHe KOTOPHIX KoleDaHus TeMnepaTypsl
mo/pkHel ObITe B npemestax +0,05°, creayer mpo-
H3BOAMTL aBToMaTtamd. Ha 3To Bpems moau
JOJKHBl BBLIATH M3 TNMOMEUIEHHH M BBIKJIOYHTEH
CBET.

B mepuoa mMoAroToBKM W HAJAAKH TEXHOJO-
ru4ecKoro obOpY/IOBAHHS B TOMELIEHHE MOXHO
mojlaBaTe HeDOMblIOE KOJWYECTBO BO3AYXA OT
KOHJMIIHOHEPA, OMNpPEAensieMoe MaKCHMAJbLHBIMH
u3bbiTKaMH ABHOH TermnoThl W paboyeit pa3s-
HOCTbIO TemmepaTyp Af, = 1°. TlpH BRIIOYEHHH
TEXHOJIOTHYECKOro oOOpyAOBaHHA HA aBTOMATH-
yecKyl0 paboTy NPHTOK BO3AYXa B TOMEILCHHE
1 mpexpautaeTca u 4epe3 2-2,5 u xonebaHus Tem-
nepaTypel MOTYT GbITh YMEHBILEHE! J0 3aJaHHBIX.
B 5To Bpemsa BO3AyX NOJAETCs TONBLKO BO BCIO-
MOraTelsHOE MOMELLeHHe 2, Te TepMOpPerysTo-
pom T nopgepxusaerca Temmepatypa 20 4 A,
npuyeM Af ONpPeJENIAETCA PACYETOM 3aTYXaHWA
TEMIIEPATYPB!l B OrpaXKACHHAX, OTACJAOILIMUX TMO-
MeuieHus [ oT 0B0MOYKH 2, H COCTABIAET OOBIYHO
0.2-0,5°C.

Tepmoperynatop T ynpasiser Bo3AyXooxJa-
mutenmem BO u Boanyxonarpesatenem CIT ¢ mo-
MOLLbLIO TPEXXOAOBBIX KJIAMAHOB, YCTAHOBISHHBIX
nepea Hacocamu HY. FapMoHuyeckne xonebanus
CO314K0TCA TOTEPEMEHHBIM BKTFOYEHHEM H BBIKIIIO-
4YeHHEM HACOCOB ABTOMATHYECKHM KOPDPEKTOPOM
ko AKLL. KonauuuoHeps! B 000HX clyyasx
cobupaloTcs Mo OfMHAKOBOH cXeMe H, Kak Ipa-
BHJIO, paboTAIOT C MHHHMATBHBIM H MOCTOAHHBIM
PACXOMIOM HAPYXHOro BO3AyXa, KOTOPBIH OXJTak-
3eTCH MOBEPXHOCTHBIMH BO3[IyXOOXJaduTeTAMH
BO u narpepaetca Bo3ayxoHarpepatensmu CIT,

CH40XEeHHBIMH OTJEBHBIMH IHPKYIALHOHHBIMH
HacocaMH Ta obecrieueHHs IIABHOIO peryJiupo-
BAHMA TEMIICPATYPBI.

15.3.10. Cucremni
KOHIHIHOHHPOBAHHA BO3JyXa
U1 0c000 YHCTBLIX MOMeleHHii

ITpoueccyl NPOU3BOACTBA TOMYNPOBOIHHKOB,
TOYHOH ONTHKH H MCXAaHHKH H MHOTHE ApYIHe
TpeOyIoT BBICOKOH YMCTOTHI BO3ayxa. [las Bene-
HHS 3TMX MPOLECCOB HeOOXONHMBI CIENHANBHBIE
nomeuleHus, obopyAoBaHHBIE CIOXHBIMH H Ha-
JeXHbIMH YCTpoHCTBAMH 118 OOECTBITHBAHHA H
KOHIHIIHOHHPOBAHHS BO3AyXa.

IMbUTb BHOCHTCA B MOMELIEHHS C HAPYXKHBIM
Bo3ayxom, nogaaemem CKB, a rtakxke depes
JBEPH H OKHA 0OCTY)XHBAeMBIX TIOMEILCHHIH H Te-
HepupyeTcs paboTalolIMMH JIOAbMH H oBopyno-
BaAHHEM.

ITo OCT 1114.3302-87, Bo3ayX NMOMELICHHH
MO MpeaeTbHOMY COJAEPKAHHIO B HEM IBLTH JHMa-
merpom 0,5 MxMm H Gostee B | 1 Bo3ayxa mompas-
OenaseTcs Ha TpW Kmacca: I kilacc—He Gomee 3,5
NBUTMHOK B | JI, IpH 4YeM NBUIHHKH OQHaMEeTPOM
S MKM H OoJiee JOMKHBI MOJHOCTBIO OTCYTCTBO-
Bath; II kmacc—350 neimuHOK; nMpH codepKaHHK
NBUTHHOK AnamMeTpoM 5 MkM M Gonee ao 2,3 wir.;
III knacc—3500 MBITMHOK; MPH COAECPKAHHH TMbi-
JTHHOK IMameTpoM 5 MKM H Gomee go 24,5 wr.

IMo nanuemm WM. I1. Kynpusnosa*, k ecrect-
BEHHBIM «HCTOYHHKAM a3pO30JbHBIX 4aCTHI OT-
HOcATCA OAKTEpHMH W BHPYCHI, NMPOAYKTHI JKH3He-
JeATEeIbHOCTH XHBOTHBIX, HACEKOMBIX, PacTeHH,
CIOPBI, MBIk, 06pasylouascs B pe3yanTaTe 3po-
3HH TIOYBEI, COJEBbIE H JPYrHe OCTATKH OpRI3r
BOJBL, TYMaH, JAHCIIEPCHBIN ABIM MOXAPHII H BYJ]-
KaHOB, KOCMHYECKAA MBIJIb. Bce 3TH HCTOMHHMKH
TeHepHPYIOT YACTHIbI HE3ABUCMMO OT JesTellb-
HOCTHM Jirofei». [JIaBHBIH HCTOYHHK MBLIH B IO-
MEMIEHUH — NEATEABHOCTD JIIOjIeH: ONHMH 4YEJIOBeK
resepupyer 3a | Mun ot 10° mo 3107 wactun
neutH auamerpom 0,3 Mkm u Gonee, Hanpumep
Me/llleHHad X0/[b0a uesOBeKa COIMPOBOXMAETCS
BhiAeseHHeM 5 - 10°, a 6uicTpas— 107 neiuaox. Ho
NbUTb BBIJICAETCA TAKKe 00OPYMOBAHHEM: YACTH-
LBl CMa304YHBIX MATEPHAJIOB, NMasjbHbE (IIIOCH,
KJIeil, NpOAYKTEl KOPPO3HH H Ap.

* Kynpussos HU.I1. Texnonoruyeckuii MHKpoO-
xaumat.~ M.: Cos. paamo, 1976.
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Puc. 15.23. LlenTpaibHas CHCTEMd KOHIHLHOHAPOBAHHA BO3NYXA JUIA YHCTHIX OMEMICHHH

A u 5-wmectnbie obecnbuiMBarowue yoianoska, /| knanad, 2 duiabip rpyboii ounctxe, 3 Bo3Ay Xomogorpesalelib NEPBOTo Mogorpesa: 4,

20, 22, 23 BEHIH.ISA10DH, J - BOIAYXOOXJIAAHTEND, 6- YBIAKHHICIb, 7 [APeHAX, § - BOIAYXONOAOTPEBATENL B1OPOTrO Noaorpesa; 9 -xna-

nam, [0, 21, 24 npomexyrounsie dunsipbi, /1, 19, 25-abcoutorible GR.ibTphl, 12-perynsiop Aasnenus, 13- Boanyxopacnpenensient;

14-BEirAKHAS pelle1ka; 15 - peuApKY.IAUMORHO-BRITAKHOR BEHTHAATOP; /6 M /7 - BapHAHTHI 110JOKEHUS PELUPKYIRUHOHHOTO BO3AYXO-
BOJa, I§ Bo3gyXoBoA AnA BeIGpoca Bo3ayxa

[To Macce YacTHiBl MU JIHAMETPOM MeHee
5 MKM coOCTaBIAIOT TOneKo 7% Beel coaepxa-
uieiica B BO3yXxe MbLIM, & MO KOMTHYECTBY YACTHIL —
Gonee 98%; 7Ta 9acTh NulUIM ocobeHHO BpeaHa A5
TOYHBIX MPOM3BOACTB,

3arps3HeHHe HAPYXKHOIO BO3IYXd B CeNbCKOM
MectHOcTH cocTaBnger 0,05-0,5 mr/m?, B ropoxn-
ckix padonax -0,1-1 u B NMPOMBILLIEHHBIX LEHT-
pax-0,2-5 mr/m>.

Jlna 60pLbbI ¢ NMBUIBFO B 0C0DO HHCTBIX MO-
MEUIEHMAX TIPHMEHSIOT CHCLHAILHBEIC CHCTCMBI
KOHIMIIMOHMPOBAHHA C MHOTOKDATHBIMH pelHp-
kyasnueil u ¢uibTpanmeit Bozayxa (pue. 15.23).
B CKB Bo3ayx cHauana npoxomuT Guabtp rpyboit
OYHCTKH 2, IPOMEKYTOUHBIA QUABTP 10, a 3aTeM
(UILTP TOHKOH OYHCTKH ¢ TKaHbIO IleTpsHoba 17,
1[1€ YJAABIHBAOTC YACTHIBI MBUIA PA3MEPOM IO
0,3-0,5 MEM. UMCTBIR BO3IyX MOCTYNAET B MOMe-
meHds depe3 Ge3BUXpeBble BO3AYXOPACHpejlesIi-
Ten, MIadoHbl, NEepHOPHPOBAHHLIE CTEHBI HIIM
NOTOJKH M PeIlierky.

Bo3ayx ymansiercs yepes peiuetku y nona I4
BEHTHNATOPOM 15, HANMPABIAIOLIMM Yacrb BO3AY-
Xa Ha MOBTOPHYK 00paboTKy B KOH/HMIHOHEP MO
Bo3nyXoBOAy I6 uia /7, a OCTATOK —B aTMochepy
no Bo3ayxosoay I8, Takue cHcTeMBl MOIYT CHH-
3HTh 3ANbUICHHOCTb BO3AYXa B MOMELUCHHM 10
1,75 Thlc. NBIIMHOK B | 71, TAK KaK B HOMELUCHHH
BO3HHKAKOT 30HBI C TOBLILEHHOH TypGyneHT-
HOCTBIO, TAE NOJHMMACTCH Mblib, H 3aCTOWHBIC

30Hbl, B KOTOPhIX OCEJAIOT MNbUIEBbIE YACTHIbI
pasMepoM [0 HECKOJbKHX COTeH MHKpoH. [ns
CO37aHMA B MoMelleHun paboumx Mect ¢ Oonee
BBICOKOH YHMCTOTOH BO3/lyXa YCTaHABIMBAIOT Ka-
Mepel wiH Ookest 4 B 5 (em. puc. 15.23), B xoTo-
PHIX BO3/YX NMPOXOAUT JONONHHTENBHYIO OYHCTKY.
B Gokcel BcTpoeHs! BeHTHisiTOpBI 20, 22 m 23
¥ BO3ylIHbIC GUILTPBI— IPOMEXKYTOUHBIE 2] 1 24
u abcomoTHele 19 u 25,

Jna obecnedenns Oosee BLICOKOH YHCTOTHI
BO3/yXd MPHMEHAKT CHCTIEMB! C JIAMHHAPHBIM
MOTOKOM Bo3ayxa (puc. 15.24). Bo3gyx mopaercs
B YHCTOE MOMELIEHHE Yepe3 oveHb Goubliuyio mo-
BEPXHOCTb, HAMPHMep Yepe3 NOTOJIOK (MoMelleHHe
A) unu ctensl (noMeweuue b), a yaanseTcs yepes
BCKO MOBEPXHOCTH MOJA WIH MPOTHBONOJOKHYIO
creHy. [IpHTOUHBIA BO3AYX NMpeaBAPUTENLHO OYH-
11aeTes OT MeLIMHOK pasmepom 0,3-0,5 mxm 1 6o-
niee. 3ech TaKke BO3MOXHA 4acTH4Has TypOym-
3alMA NPHTOYHLIX CTPy#l NMpPH BCTpeYe C MPEnAT-
CTBHMSAMH, OJHAKO HAPYIUEHHS OCHOBHOIO HANpAB-
JICHUS MOTOKA HEBETMKM, €CNM B TONEPEYHOM Ce-
YCHHH TIOMELLUEHUS BO3JAYX IBHXEICH CO CPeAHei
ckopocTbio 0,45 + 0,1 m/c, 4TO COOTBETCTBYET O~
nave 1620 + 360 m*/y na 1| m* obwell nuowanu
HOTOJNKA MAM CTEHbl NOMELEHHA, H KOrjJa B TO-
MELUEHHH BBICOTOM 3 M co3naetca oOMeH BO3ayXa
okos0 500 1/u. I[Ipu ymeHBUIEHHH CpelHEH CKo-
poctu notoka ao 0,35 m/c, T.e. mpu nozxave BO3-
ayxa 1260 m3/(m?-4), Bo3HMKAIOUIME B MOMELIC-
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Puc. 15.24, UenTtpanbHas CHCTEMA KOHAMUMOHHMPOBAHMA BO3AYXA NMA YMCTHIX MOMEIUCHMY C JAMMHAPHLIM NOTOKOM
BO3aYXA
A B 5-4YHCTBIE NOMEILCHHA COOTBETCTBCHHO C BEPTHKAILHEIM W MONEPETHLIM JIaMHAAPITBIM NO10KOM Bo3myxa, / kianam, 2 ¢wostp

rpyGoit ounciku;, 3, 17 npomexytounsie Gunntpei, 4, 7, 12 Bentsastopn: 5. 8 BOsayxooxinuaure.s, 6, Y BOITYXCHRrPEBATEIIH,
10 -ypnaxuurens, // - apenax; 13, /5 abcomorHbie puAbTPL; /4 pemervarnifl non; 16 - BLITAXKHOE YCTpoHciBo

HHM 3arps3HEHHs YaCTHYHO OTKIICHAIOTCA OT Ha-
TpaBjeHHst OCHOBHOIO noTtoka. INpn yBenuyenuu
nomauyd Bo3ayxa ao 1960-2130 m*/(m?-u) eme
Honee moBmINAeTCA YNCTOTA BO3AYXa B MoMelle-
HHH,

CucTeMBl ¢ nmoaveit BO3/lyxa Yepe3 MOTONOK
(nomemienne A Ha puc. 15.24) u yaaneHHeM BO3-
HIyxa vepel nont Gosee COBEpIIEHHDI, YeM CHCTEMBI
C rOpH3OHTA IbHOH nomaveit Bo3ayxa (noMelleHune
B). Abcomotheie GunsTphl 13 o6bIYHO yCTAHAB-
JIHBAIOT NEpeN PacipeneNTEIbHEIMI TOTOI0OYHBI-
My naneasMu. [Ibine, oOpaiyloliasics B nome-
LIEHUH, YHOCHTCS BHu3. B nomeluenunsx ¢ takoi
cXeMO OYHCTKM BO3/yXa YPOBECHb 3aNblIEHHOCTH
MoXeT OuITh cHuXeH a0 Tpebompanuit I kmacca.

B momelleHHH ¢ TMOMepevyHbIM JaMHHAPHBIM
MOTOKOM BO3ayxa (moMeleHne 5 Ha puc. 15.24)
3aNBUIEHHOCTh YBEJIMYMBACTCA Ha YY4CTKax, [PH-
neraloiMux K CTeHe, KOTOpOif pacho;I0eHBl
npUEMHBIe penleTkd. HMecnenopaHHaMKU Takoif cxe-
Mul GBLTO YCTAHOBMEHO, MTO B NOMEIICHUM M-
Ho#t okono 35 M u npu yncae paborarommx Gomee
50 yen. ypoBEHb 3alBIEHHOCTH ObLI HE MOCTOAHEH
H B «rPS3HOM» KOHIlE MoMemleHus xoncbancs oT
3,5 no 2100 neumiok B 1 1 Bo3gyxa. DT0T cnocob
OMMCTKH BO3JYyXa JIErYe OCYILECTBMM H TOITOMY
TIPUMEHRETCA B TOMEILEHAAX NPOMBIIIIEHHBIX
o6BbeKTOB, eClM MO TEXHOJOrHYECKOMY Npoleccy

Gomnee YMCTHIE OMEPAIMHU PACTIOJNATAIOTCA B «HHC-
TOM» KOHLE TIOMEINEHNA, a ONepaluy, AONycKa-
ouMe Gonblune 3arpsIHEHHA,— B TOKe yaansieMo-
ro po3lyxa.

B yMCTBIX TIOMENIEHHAX AOTKHO MOAMEPKH-
BaThCcA M3OBITOYHOE CTATHYECKOC ABNEHME He Me-
Hee 12 [Ta. B TOM YHCNE ¥ IPH OTKPLIBAHUM [BEPH
B CMEXHOE TOMELIEHHE.

IMocTosHHa TeMnepaTypd B YMCTLIX NOMe-
LICHUAX MOIAEPKHBAETCH B 3aBHCHMOCTH OT Tex-
Hooruveckux Ttpebosanmil, kak mnpasuio, And
obecnevenns xkomdopra pabotaromuv (Tabn.
15.10). TlocrosHCTBO BaaxHocTH HeobxoanMmo
I8 3aUIMTHI MATEPHANIOB, M3OETHI ¥ HHCTDY-
MEHTa OT KOPPO3HH, IPENOTBPALICHUS BbINAJEHAS
BJIard Ha paboYHX TIOBEPXHOCTAX M CHIKEHMA
3apa/0B cTaTHYeckoro dnekTpuyecTsa. Kopposlus
ToyHo o6paboTaHHEIX MOBEPXHOCTEH CYILECTBEH-

" HO YCWUIIMBaETCs NpH OTHOCHTENBHOW BIAXHOCTH

Bozayxa Gonee 50%, a ofpasoBanue CTATHYECKOTO
2IEKTPHYECTBA HA ITHX MOBepXxHOCTAX- npu 40%
u wmenee. CraTuyeckuc 3apansl cnocobersyior
NPUTAXKEHUIO BIBCILEHHBIX YacTHIL U MOryT
MPHBECTH K [MOBBIMIEHHKO KOHIEHTPAIMH TbLIH
B 30He 06paBoTku netanelt N0 HEAONYCTHMEIX
npeneaos.

Jna ToHKOH OYMCTKM BO3AyXa CiaedyeT Tpu-
MCHATH fb}!.‘"prbl, YJIABJIHBAIOIIHE MbINEBBIE Yac-
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TABJAUWLA 15.10. TAPAMETPB!I BO31VXA B
OCOBO YMCTbIX MOMEIIEHAX

IMapameTpal MecTo HIMepeHHA
B npeaenax B 104KC
NOMEILEHKA | peryaMpo-
BaHUA
Temnepatypa, °C 20-26 22
JonycTHMBIE OTK.I0-
Henua; “C:
06BIYHBIE +2
npeneabHO TOYHBIE +0.5
OTHOCHTENBHAA 40 -55 45
BIAXHOCTb, %
Jonycrumuie
OTKJIOHEHHA; %!
obbvHBIE +5
npene/ibHO TOYHbIE +2

THIE! pazMepoM Borec 0.3 MrM npn ofiiemM ko3d-
¢uumnenTe ouMCcTKH 10 99,97%.

Mpumep 15.1. OnpenenuTs NPOM3IBOAMTENB-
nocte CKB nna ocofo uucToro nmomemenus A,
cuabxkaeMoro BozmyxoM Mo cxeMe Ha puc, 15.24.
Maouwaae nomewenns 100 M2, BriceTa 3 M, 06b-
eM 300 M3 TenacuabeiTey  COCTABIAIOT
23.2 Br/m?,

Petuenue. TIpuHMMaeM CKOPOCTL «raMHuAp-
HOTO» TOTOKA BO3I/IYXA CBEPXY PHE3, PABHYVIO
045 M/c, 4TO COOTBETCTBYET pacxomy BOINyXa
1620 /a1 na 1 M? m1ommaam noMelnen:ia umu 540
Bo3ayxoobMenam B 1 u.

Pabouag painocTe TEMIEPATYP COCTABIAET

» 2323
T 1,2-1620:0,278

Tpou3soauTensHoCTE BeHTRAATOpa 12 (CM.
pue. 15.24) OCHOBHOTO noToxa BO3YXA
1620° 100 = 162000 m*/u. MowHoCTh. 3aTpayu-
BaeMa® MM HA TIEDCMEILUCHHWC BO3IYXa, COTJIACHO
pacuety, pasua 28 xBr. TIpou3noauTenbHOCTh
BEHTHJIATOPA BTOPHMHOrO MOTOKa 7 mpu pafomei
pasHocTH Temmepatyvp 7°C nomkna GuiTh paewa:

23,2-300 + 28000 + 10000
7:0,278-1,2

3/1eck YUTERBI NEPexXosInyue B TENJIOTY MOul-
HOCTH, 1aTpaYUBacMble Ha MEPEMEICHHE BOYIYXE
B BEHTHNATOpax [2 W 7, COOTBCTCTBEHHO 28 W
10 xBr.

IMpou3poaHTEALHOCTD BEHTHIATOPOB 4 (CM.
puc. 15.24) npHHHMaeTCs M3 pacyeTd CO3INAHMA

=0,13°C.

= 19250 m3/u.

noanopa B NoMeeHHy U Beelt cucreme 5-300 =
= 1500 m3/u, uan 0,417 m*/c, Ha wTO pacxonyeTcs
peHTHAATOpoM 0,8 kBT, B cucreme umerotes Bo3-
JyXOOXNaJAHTENb 5 /19 OXJIaXIeHHA HapyXKHOTO
BO3yXd, uMcromero IHrtansnuioo 60 xIx/kr, n
BO31yXOOX/1AJIUTEb, CHUKAIOUIHI 3Ty 3HTANLIIHIO
710 JHTAJBIHH BHYTPEHHErO BO3/yxa B NoMelle-
Huu 48 kx/xr, Ha uTo pacxoayercs (60-48)
0,417-1,2 = 6 xBr. Obwas Harpy3ka Ha BO3OyXo-
oxnaauTens S cocrasaser 6 + 0.8 = 6,8 kBT, a

HAa BO3AyXOOXJIaauTelb & M +28+10=
1000
= 44,96 kBrT.
CnenyeT oTMeTHTH, 4To 84,5% Bcell Temmo-
BO#l HArpy3ku Ha BO3AYXOOXJIATHTENb AAIOT BEH-

THAATOPSL.

15.3.11. Unauenaya/asHoe
KOHARIMOHMPOBAHME BO3AyXa

AN MHIMBUAYAIBHOTO OXMAXICHUA TOJIOB-
HEIX I7EMOB, XuleToB, ckahaHapoB M Apyroi
NPOU3IROICTRENHON OfEKAL! TIPHMEHAIOT BHXpE-
Bhle TPYOKH, Mpe/TNKEHHLIC HHXeHEPOM-METan-
Typrom Pankom B 1933 1. 1 3anaTeHTOBaHHBIE BO
®paniuy n CHIA. Teopua npouecca paspaborana
n ony6aukosana B CHIA s 1945 r. Xunsmem.
AnnapaTil, B KOTOPBIX ucnchsiverca dddexT Pan-
Kd. B HacTosUlee BpeMA HasniBaloT Tpybamu Pan-
ka, TpyGamu XHIbLnia, BUXpeBIMH TpvOaMu nau
BUXPEBBIMH XO.TOIH.TBHHKAMH.

B esuiii xowen Tpy6n amameTpom 32 mm
M umHOl 250 MM wepe3 TaHTeHUHAlLHO pacmo-
OWEHHDBIE COMa. o6pa3yloUIHe BMECTe ¢ pacipe-
NeJHTETBIIBIM KONBLUOM croeobpaiznyo TypGuny
6c3 mpamaromuxcs vacreif, nogaeTcd CxKaTLId
npoUALTPORAHHEIH ¥ OCYIICHHBIN BO3AyX C JaB-
nenyeM 70 MTTa u remnepatypoii 28 °C. Ha stom
e XOHNC TPYOBl MMeEETCH BBIXOJHOE OTBEDPCTHE,
CceteHHe XOTOPOTO 3apanee paccyHTaxo. B npasom
rOHUE TPYOb! TAKKE HMEETCA BHIXOHOE OTBEPCTHE,
cHabXeHHOe PeryIMpOBOYHBIM KilanaHoM. Bos-
AymHblt NOTok mpioGpeTaeT BHAYANE YACTOTY
epaitterus oxkonc 5-10° ofi/mun, 3aTem wactoTa
Bpaitierus Toctaraet 5-10° o6 /M. Uepes nenrt-
panLHN PacnonoXeHHOe JePoe OTBEPCTHC BBIXO-
IHT OXTaXIeHHBI RO3AVX ¢ TeMNepaTypoil oxkono
5°C, a uepe3 npasoe OTBepCTHE —ropA4Hil BO3ayX
c remnepaTtypoit 132° C. CooTHomgHHE KONHYECTR
BO371YXd, BBITEKAIONIEr® 4Yepe3 OTREPCTHS, pery-
TMpyeTcs KIananoM: o6bITHO XOMOAHOrO BO3AYXa
noayxaerca 75%, a ropsyero —25%.
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@®yrron (CHIA) obwacuseTr ekt Panmka
caeayounM obpazom. IMoctynaromuii B Tpydy mo
KacaTellbHOM NMOTOK CKATOTO BO3AYXA BHIXOAHT U3
corell, oGpasyeT Mo4YTH CBOOOAHLIH BHXph, YII0-
Bas CKOpOCTh BPALICHHS KOTOpPOro Maja y IepH-
depun ¥ BechbMa BEJHKA y OcH. TpeHHe Meway
CITOAMU BO3IyXa NPHBOANT K TOMY, YTO CKOPOCTB
BpAIUEHHs BCeH MAacchl BO3yXa CTPEMHTCH K BbI-
pPaBHMBAHHIO, T.€. MO MEpE ABHXKCHHA BO3AyXa
BIONL TpyObl BO BHYTPEHHHX €TO COAX CKOPOCTh
magaeT, a BO BHEWIHUX Bo3pactaeT. Cosepiuaercs
paboTta, HanpaBlIeHHAd OT LUEHTpa K nepudepHH.
B 10 xe BpeMs OT BHELUHHMX CJI0EB K BHYTPEHHHM,
MMEIOUIHM BCTIEACTBHE paclliupeHns Gojee Hu3-
Kyr TemIcpaTtypy, nepenaelcs Teriora. OaHako
TMOTOK TEMJOTH 10 CBOEH BENMMHHE MEHblle KO-
JIMYECTBA MEPEeaBAEMOi KMHETHUECKOH HEpruu.
Bueiunre croH, moiydyas Oosbllie KAHETHUECKOH
JHEPIMH, YeM OTAABaeMOe MMH KOJIMYECTBO Ter-
JIOTBI, BCJIGACTBHE TPEHUA TIOBLIILIAKOT CBOK TeM-
mepatypy, T.e. W3OBITOK SHEPTHH BbI3BIBAET Ha-
rpeB BOZ/yXa, Noc rynaroiuero u3 kianasa. [Norok
BO3AYXA CHJIBHO TypOyIH3HpPOBAaH, CKOPOCTh BHX-
pA [peBLILIAeT CKOPOCTh 3BYKa. Huswas aocts-
KUMAaA TeMIepaTypa XOJIOJHOTO BO3AYXd MOXKET
OLiTh OmpelelcHa H3 YPaBHEHHS

/T, = (Po/P)* ™", (15.48)

rac T, n T,-abcoarotnas temueparypa, K, nomsoau-
Moro k TpyBe Bo3ayxa U XONOOHOI O BO3AYXA, YXOISIIET0
u3 Tpyost; P, u P,-nasnenne, MIla. nmoasonumMoro k
TpyOe BO3AyXa M XOJOJHOIO BO3AYXA, YXOUSAL(EIO M3
1pyGbly k = ¢ /¢, ~TIOKA3aTeNL AUNA0ATY; ¢, U ¢, yae!b-
HBIE TEILIOCMKOCTH BO3AYXa MU MOCTOAHHBIX JABIEHHH
u obBeme.

HepocTtaTkn BuXpeBbIX Tpy0 —HH3KHE KO-
umMeHT None3Horo AeHCTBHA M 3HAYMTE/IbHAH
norpebHoCTL B cxaTom Bodayxe. ITortoMy atu
TpyOBI HCTIOIB3YIOTCA TIOKA TOJABKO B HeDONMBIINX
1a00paTOPHBIX YCTAHOBKAX, @ TAKKE /IS OXNaxK-
JeHds TPOHU3BOJACTBEHHBIX KOCTIOMOB, Pabouuit
ropsvero uexa oneBaeT MOKPHIThIA A TIOMHHHEBOH
KpPackoi 3allMTHbIA KOCTHOM C MpHKpeneHHoH
K TIOACHOMY peMHI0 BHxpeso# Tpyboii. Tpyba
MPUCOEOMHEHd THOKHM LUIAHTOM K HCTOYHHKY
CKATOTO Bo3ayxa. XoJ10/HBIE BO3AYX, BBIXOAS-
Ml ¥3 TpyOBl, MOCTYNAET X IIEMY, FOpsAYHi
BO3/1yX BbiOpaceiBaeTcs B uex. Crenenb oxnaxmie-
HUSA BOH/IYXa M3MCHSIETCH C TOMOUIBK) BBIYCKHOT O
KJlamana. ?

Ha oaworo pabouwero pacxoayercs 360-
900 M*/u cKATOrO BO3/IYXA, YTO PABHO NPOM3IBO-

NHUTENILHOCTH KOMIIpeccopa, A/ld TIPHBOJAA KOTO-
poro TpebyeTcs 3IEKTPOABHTATE/L MOUHOCTBIO
2,9-4.4 xkBT.

15.3.12. Cucremel
KOHIHIHOHHPOBAHNUS BO3/1yXa
¢ BO3AYMIHbIMH
X0JIOHILHBIMH MAIIHHAMH

B. H. MMpoxopor pa3pabotan MeToaHMKY pac-
yeTa ®, pAA YCTPOHCTB M CXeM KOHJAMIMOHMPOBa-
HHS BO3/yXa TIPOH3BOJCTBEHHBIX NMOMELICHUH He-
60IbIIMX pa3MEpOB € NOMOIIBIO HAPYXKHOTO H pe-
UHPKYJISUMOHHOTO BO3]lyXd, NPHTOTOBAAEMOIrO
BO3/YIIHON XONOAMIBHOH MalnHoi (puc. 15.25).
Hapyxumii  Bo3ayx B  konuuectse 0,15 xr/c
(545 xr/u) npu remnepatype 36°C cxumaercs B
nepBo#l CTyneRn komnpeccopa /, npuobpertas nas-
nenne 135,5 kIMa. Harpesascy no 71,3 °C, Bozayx
1I0C1 YIIAET B TEILIOOOMEHHHK 7, TAE OXJIaX/1aeTcd
HAPY}KHBIM Bo3ayxoM o 41°C u mpu AaBlcHAKM
135 xIla moctynaeTr BO BTOpPYIO CTYIEHb KOMIIpec-
copa 2. B kommpeccope BO3AyX CAKHMAETCH [0
181,2 xIla 1 narpesaercs ji0 75,5 °C, oxnaxaaercs
B TermoobMeHnuke 6 o 26°C BozjiyxoMm, oTca-
ChiBAEMbIM M3 KOHAHLHOHHPYEMOIO MNOMELICHAS
5, w nocrynaer B TemaooOMeHHHK 3, TAe ero
napnenue camwxaercd Ao 102 kIla, a 1emneparypa
nagaer o — 10 °C. Xo.1oanblil BO3IyX MOCTynaeT
B 3KEKrop 4, NOACACHIBAKWIMH BO3OyX H3 ToO-
MeLleHuA Npud Temneparype 23 °C. Cmech ¢ TeM-
nepatypoit 9°C HardeTaerca B NOMEIIEHHE TIOCTA
YUPABJIECHHSA, OXTAKIACT NIAHEb, PACTIONOKEHHYIO
HajJ OMepaTopuM, H BEIXOAMT B MOMELICHHE CTDY-
eil, HuCcTHIIaroecs Ha CTeKNo KabHHBL.

CyutecTytoT Bollee NpocTbie, HO MEHee KO-
HOMHYHBIC CXeMbl KOHAMIIHOHHPOBAHHS BO3dyXa
¢ MpMMEHeHHeM TypOoaeTanaepos **,

* NNpoxopos B.H. Tepmoaunamuyeckui pacyer
H alanM3 CHCTeM KOHUAUMOHHPOBAHMA BO3IYX4A ¢ BO%-
HyHIHbIMEM XOJOOWIBHBIME MdlndHaMM // BomocnaGxe-
HHE W CaH. TeXHHKa.- 1977.-Ne 12,

** [lpoxopos B. U CHCTemBl KOHOMUHOHHPOBA-
HH BO3AYXd ¢ BO3AYLWHBIMH XOJIOJHAbHBIMH MalIHHA-
mME—M.: Cipofiusgar, 1980.

Temiosbie 0 KOHCTPYKTHBHBIE PACYETHI XOMOIHTh-

HbIX Maluud.~J1.: MawnHocTpoenue, :1976.
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Puc. 15.25. CHcTeMa KOHAMIMOHHPOBAHUA BO3QyXd C
BO31YIUHOH XOJIOJHIbHOH MALIHHON

I # 2-niepras H BTOpask CTYNEHHW BO3AYIUHOTO KOMMpeccopa, 3, 6,
7 1ennoobmeHHUKH, 4 - BKeK10p, 5 - 06cIyKHBUEMOE IOMELLIEHHE,
8 - BBITKHON BEHTHAATOD

15.3.13. IlpuMeHenue
HOTOJIOYHBIX NepeMelIHBaAeMbIX
senTuasTopos B CKB

[MoTo104HBIE BEHTUAATOPHI YMEHBLIAKT TEM-
MEpaTypPHBIA TPaaMeHT N0 BEPTHKANIM H [JIABHOE
€034al0T OOJBIIYIO CKOPOCTh ABMKCHUS BO3yXa,
YTO B pANE CNy4aeB CHOCOOCTBYET YIyHIUCHUIO
CaMOYYBCTBHA JFOJEH W MOBBILLICHHIO JHEPIeTH-
yeckoit addexTusrocTH pabotel CB u CKB, Tax
K4K BBICOKAS CKOPOCTB MO3BOJISET IIOBBLICUTE TEM-
mepaTrypy BO3AyXa M CHH3HTB pacxod XoJoJa.
BeinyckaeTcst HECKOJILKO BHAOB MOTOJIOYHBIX OCe-
BbIX BEHTHJIATOPOB, KOTOpBIEC, OAHAKO, 06CIyXN-
BAKOT HEMOCTATOYHO GONBINYIO TIOIIAAL TOMe-
weHna. CTpeMAch YCTPaHHTb 3TOT HEAOCTATOK,
Tawr 3HUUDIT * paspaboTtan psag OceBHIX MOTO-
JIOYHBIX BEHTHIATOPOB C INTOCKMMH JIOTIATKaMH,
YCTAQHOBJIGHHBIMH MOJ YIJIOM K TOPH3OHTY. Bna-
rogaps 3TOMy [pH BpallleHWH BEeHTHJIATOpa obpa-
3yeTcq 3aKpy4YeHHbIH NOTOK, OOCHyKHBAIOMIHA
Gonbliyro MIOLAAL M Co3aatoniuil 6ojiee BBICO-
Kyl0 CpEIHEB3BCHICHHYI0O 1O 00BEMY CKOPOCTh
BO3JyXa. DTy CKOPOCTh, M/C, CieayeT onpelensarThb
no popmyne

0,4236nd:7°d: 24k 3
Pep = BOTTT OS24 (in BT

rie n-YacToTa BPAILEHHs, MHH '; d,— QHAMeTp BEHTH-
naropa, M; d,, b—yIBOEHHOE PACCTOAHHE OT OCH Bpallle-
HHA [0 OCHOBAHHA (KOPHA) JONATKH H IUMPHHA TOTIATOK,
M, B~ yron ycTaHOBKH JONATOK K TOpH3OHTY; I7, h- nepu-
METP H BbICOTA TIOMELUEHHS WJIH O6C/IyXHBA€MOro Mo-

(15.49)

* Haconor E.A, Kpwkoea T.U. Hccnenosa-
HHEe MOTOJIOYMHBIX BEHTHARTOPOB HOBOW KOHCTPYKUHH //
BonocHaGxenue H Cal. TexHuka.—1979.-Ne 4.

ayns, M; Ky = N/pnd? — xoadduument MoraocTH (31ech
N —-3aTpaThl MOILUHOCTH Ha Baly BeHTHIATOpa, BT;
p—CpeaHss MIOTHOCTh BO3AYyXa, Ki/m?).

[MoTtpebnsemas BeHTHAATOPOM  MOIIHOCTH
npd adamerpe koneca 1,5-2,4 M cocTaBiseT co-
orsercTBenno 70-150 BT, wactoTa BpauieHus 3a-
BHCHT OT IMaMeTpa KoJeca H OOBIYHO He MpEeBbI-
waet 100 I/Mun. B 01HOM W3 MHOTrOMHCIEHHBIX
ONBITOB CpPEJHAA B3BElLIEHHAs CKOPOCTH BO3[yXa
no ofbeMy okajalach B Tpejenax
= 0,563 - 0,57 m/c, MUHHMaIbHaA — 0,42 -
— 0,35 m/c, Mmakcumanenas 0,86 — 1,12 m/c.

Corsnacio CHull 2.04.05-86, moTosoyHEBIE
BEHTUIIATOPLL CIEAYET NpeaycMaTpuBaTh, Kak
NPaBujIo, IONOJHHTEIBHO K CHCTEMaM MPHTOYHON
BEHTHJIALIMH.

Uep =

15.4. ®OPCYHOYHBIE KAMEPEI
OPOUWEHMA

15.4.1. O0umme cBegenus

PopcyHOYHBIE KAMEPBl OPOLUEHHS ABIAKOTCH
Tena0- ¥ MaccooOMeHHbIMU annapaTaMi KOHIH-
UMOHEPOB, NPEJHAZHAYCHHBIMA I8 NPHTOTOBIE-
HHA BO3AyXa C 3aJaHHBIMH TEMIEPAaTypoH H
BJIaXHOCTBIO.

Jns TennoeaaxHOCTHOM 06paGoTKu Bo3ayxa
MOTYT HCNONb30BaThcA  KamMepsl  OpoOLLUEHHA
OK®-3, OKC-3 u opocutensHas cuctema Groka
tenomaccoobmena BTM-3, koTopeiME B 3aBHCH-
MOCTH OT Ba30BBIX CXeM KOMILIEKTYHOTCH LEH-
TpanbHble KOHAHUHOHepbl KTLI3*.

Kamepst opowenns OK®-3 ocHaumieHbl 3Kc-
LEHTPHCHTETHBIMA 1IMpPOKodaKenbHbIMH HOpPCyH-
kamu DD 7/10 (1mameTp BXOAHOro OTBEPCTHA
7 MM, comoBoro oreepctus 10 MM) ¢ pasHOMep-
HBIM pacrpee/eHHeM BObl [0 OKPYKHOCTH pac-
neLa (paspaborka IHWMUITI urkeneproro obo-
pynosanus). OpochTenpHas CHCTeMa KaMep
COCTOMT M3 JIBYX ps0B cToskoB. Kamepbt uiro-
TOBISAIOT B [BYX HCHOJHEHHSX: HCIOJTHEHHE
| —nepsbiit paa mo xoay Bo3ayXxa MMeeT GONBLIYIO
IIOTHOCTL YCTAHOBKH (OPCYHOK, BTOPOI — MEHb-
LiyK0;, HCIoJIHeHHE 2-—-(OpPCYHKH YCTaHOBIEHBI C
O/IMHAKOBOMN IUIOTHOCTBIO B KaXKIOM psdy, paB-
HOH IUIOTHOCTH (OPCYHUK MEpBOro psiaa KaMmepbl

* PykoBoAsiuui MaTepHaa N0 UEHTPAlbHLIM KOH-
AHUNOHEpaM H KOHIHUHOHECPaAM-TEILIOYTHIN3ATOpaM
KTL3.-4Y. |.- Xapskos: BHUHkonanunonep, 1988
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Ta6anna 15.11. [TIPOUECCEI OBPABOTKH BO3JVXA

Ipouecc ofpaGoTkn Bo3ayXa Cxema HavanbHas
TeMmrmepaTypa
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opomenns ucnonserns 1. [Monawy pa3dpriziuba-
eMOH BOJIbI MOXHO NPeyCMaTpPHBATh B OAHH HIH
ABA PANIA CTOAKOB!

1) B mepBril No Xomy BO3AYXd paa (naree
OTHOPAAHBIE MPAMOTOYHBIE Kamepbl OK®);

2) BO BTOpPO#H MO XOJly Ro3yxa psaa (lanee
OTHODS/IHBIE NMPOTHBOTOYHBIE KaMepbl OK®d);

3) B nBa psAna (najgee ABYXPAAHLIE KaMEpPEI
OK®).

B wkamepax opomenws OKC opocutennuas
CHCTEMA COCTOMT W3 TOPH3OHTAJILHOTO KOJIJICK-
TOpa € BBICOKODACXOJHLIMH  (JOPCYHKAMH
VI114-10/15 (paspaborka BHUMKouaumonepa)
(pa3mep BxoJiHOTO ceueHus 10 x 15 MM, guameTp
CORJIOBOTO OTBEPCTHA 14 MM) B BEpXHEH uYacTH
KaMCpH H nByx ﬂpyCOH CCTOK MOJZT HUM, CO3/1ar-
ILMX BTOPHYHOE 1po0IcHHe Kanenk pa3bphiaruba-
emoil Boabl. KaMeph! H3roTOBASIOT B IBYX MCTOT-
HEHHAX, OTJIMMAIOUIMXCA APYr OT Jpyra njoT-
HOCTBLIO YCTAHOBKM (DOPCYHOK (KAMCPBI HCNOHe-
HAA | MMEKT MCHBIUYK TJIOTHOCTh, HCTIOJIHCHHA
2 -60nblIyHO).

Broku tennomaccoobvena BTM rxnrouaroT
TEMNOOOMEHHHKH (/171 MOJMTPOINHBIX MPOTECCOB)
H OPOCHTENIBHYIO CHCTeMY (118 aguabaTHbIX mpo-
neccoB). OpOCHTEIbHAS CHCTEMA COCTOMT M3 OJI-
HOTO PSiid CTOAKOB C IMpokodakenbHbiMu hop-
cynkamu SID 7/10, KOIHYECTBO KOTOPHIX COOT-
BETCTBYET YACTY (QOPCYHOK OMHOIO DA KamMepsl
oponiesns OK®-3 wcnonuenns 2.

Kameper OK®, OKC u 6nokn BTM moryt
61T IPHMEHEHB! [T pea/lH3aluu Kak aauadar-
HBIX, TAK ¥ TIOMMTPONHLIX npoueccos odpaboTku
BO3/TyXd, BKJIFOYas NPONCCCH C MCPEMEHHBIM (pe-
TYMPYEMBIM BPYYHYH WIM aBTOMATHYECKH) pac-
X0JIOM Pa3zbpBI3rHBaeMOi BOJIBI, MPH KOTOPHIX 34
cY€T H3MEHEHHS pacxofa pa3GpeI3THBAEMOil BOIR
CO3[A€TCH MEPEMEHHAs [U10INAjib MOBEPXHOCTH
tennoobMena Mexay Bojod M obpabaTeiBacMbIM
BO3/IyXOM, 4TO MO3BOJIKET 0BECNeUYnThL pa3IHyHbIE
3@JaHHBIC MApPaMeTPhl BO3JIyXd TMOC/E anmapaTa.
[MpuMeHEHHE NIPOLECCOB C NEPEMEHHBIM PACX0A0M
BOJLI MO3BOJAET OTKa3aThCs OT Gaifnmaca kamep,
a TaKXKe B pAme ciyuaeB (ecnu He Tpebyercs
noARepKaHKE NOCTOAHHOM OTHOCHTENBHON BIAXK-
HocTH) oT Bo3layxoHarpepatenss [l monorpesa.
[Mpouecchl ¢ MEPEMEHHBIM PACX0A0M BOJIBI B paje
paboT Ha3bIBAlOTCA «MNpOLEccaMH C HEMOJIHbIM
YBIKHEHHEM MJIH HEJIOYBJIAXKHCHMEM», «YIpaB-
JSEMBIMH TIPOLIECCAMMY,

Kavepbl opowieins OKC mMoryT takxe Hc-
noNTb30BATLCH JUTS MCTIADUTEIBHOTO Harpepa BO3-

Jvxa (Harpes M YBIaXHEHHE TETLIOH BOAOH BO3ay-
Xa C OIPHUATEIbHOH TEMIEPaTYpo#). TaK Kak
KOHCTDYKUMA Kamepbl 0e3 BXOJHOTO cemapatopa
HCKMI0YaeT 00paloBaHHC HAJETH B TAKOM pEXHME
obpadoTku BO3AYXa. MHMHMMAaIbLHO JONMycTHMAs
TEMICPATYPA XOJIOTHOTO BO3AYXa II0 MOKPOMY
TEPMOMETPY NPH HCMAapHTEILHOM Harpese (0Opa-
OOTKE ero TenJioH BOJOH) B KaMepaX OpPOIUEHHA
OKC-3 munyc 27 °C, BbIIE KOTOPOIf, NO pe3yib-
TataM  neeneaoBanmnii  BHHMMkonauumoHepa,
NPAKTHYECKH HE OOPA3YHOTCA MHeill M Jej.

B kamepax opomrenns OK®-3 npouece ucma-
PHTeJILHOTO HArpeBa MOKET NPHMeHATHCA NpH
TEMIIEPATYPE BO3IyXa HA BXOJE B KAMEpy Opolie-
HHA Bbiue 0°.

CxemaTtnyno mnpotecchl 08paboTku  BO3-
AyXa B KOHTAKTHBIX amnnapatax npHBeleHbl B
Tabdn. 15.11.

15.4.2. PacweT KaMmep opolleHHs

MeTonuka pacyeTa KaMep OpPOIUEHMA LEH-
Tpansheix koHaunuonepos KTLI3 Gazupyerca Ha
IKCTMIEPUMEHTANIBHBIX M TCOPETHYECKHX HCCIIE/O-
BaHHUAX, NpoBedeHHBIX Bo BHHUWkonmmuuonepe*,
NO3BOJISET OApCACAHTE 3DGEKTHBHOCTE TelJo-
MaccooOMeHa B KOHTAKTHEIX aNMapaTax ¢ y4eToM
KOHCTPYKTHBHBIX X4PAKTEPHCTHK KaMep oOpolle-
HHMA M OJOKOB TeromMaccooOMeHa, TeMMepaTyp-
HBIX W THAPOJAHHAMHYECKHX yclioBHil oOpaGoTkn
BO3/YXa H HOJAPOOHO H3TOKEHAa B MaTepualax
MKHHWHU «CantexHUUnpoektn**,

Paspaborannas MeTO/IMKA NO3BOJIAET NIPOBO-
JIMTH PACYEThI KAMEP OPOLUCHHA ¥ GIOKOB Tenio-
MaccooOMeHa NpH aiMabaTHLIX ¥ NOJMTPOMHBIX
npoueccax o6paboOTKH BO3/IyXa B AMANIA3OHE TEM-
nepatyp pasz0pbisruBaeModt Boabt 2°C <1, , <
< 30°C, Bo3ayxa MO MOKPOMY TEPMOMETDPY —

* bannii B.HU., Ctenauos A. B. Metoauka pac-
4eTa M BHIGOPA KaMEP OPOLUCHHA LEHTPANbHBIX KOHIH-
muonepos KTLI3. Konmuumouepoctpoenne /[ Tp.
BHHHxonanuuouepa.— Xapekos, 1987.—Bpin. 16.

Oxno 1. @, Conu U.B, Ipokuu A, B. Pac-
wHpenne o6JacTH NpuMeHenus kamep opomenus OKC
kouguuuonepor KTL[3 npm uncnapuTensHoM Harpese
Bo3oyxa B 3umMHH nepuond. KonauumorepocTpoeHHe /
Tp. BHUMkonauunonepa. - Xapbkos, 1987.— Bun. 16.

** MeTonnyeckue MATEPHAH [10 pacyeTy U BeIGopy
obopynoBaHusi neH1pansHbIX koHaMumomepos KTII3.
AnsboM 1. Meroanka pacuera Kamep OpPOWEHHS.,
A3-977.- M.: TTIKHHUH «CaurexHHUHnpoer», 1989.
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munyc 27°C <1, ,,<30°C u B uHTepBajax
ko3 dunmentos opowenns p < 1,6 s BTM3,
p <25 s OK®-3 » p <3 s OKC-3.

KoHTakTHBIE  ANNAPATBl  KOHIMIHMOHEPOB
KTII3 MoryT HCnoibL30BaTLCA MPH JAABIEHHH BO-
abl, obecnevnBatomem ycToituneyio paboty gop-
cynok ot 20 mo 300 x[la B OK®3 u BTM-3 ot
5 no 250 xIMa 8 OKC-3.

INpu pacueTHBIX KOMPOHUHEHTAX OpOILEHHA
u, mMenbme 0,7 as xamep OK®-3, BTM-3 u 0,6
ms kamep OKC-3 neobxoammo CpaBHMTL HX
¢ MHHHMAJIBHO LOTIYCTHMBIMH 3HAYCHUAMH [y,
onpejieIseMbIMH TI0 (popmyie

_ G

- 15.50
TR C ( )

FUE Gy wue = 460 kr/4 ans dopeynox Sd 7/10 u
Gyrom = 870 kr/u ana dopeynox V114 = 10/15; n—xo-
nnvecTBo paboTalomMx GopcyHOK B KAMEPE OPOLUCHHS,
G,—pacxoa BO3IyXa, KI/4.

KosnyecTBo QOpCYHOK MO pAgaM JUIs KakIo-
ro ucnojHenus kamep OK®-3, OKC-3 u BTM-3
npusefeso B Tabm. 15.12- 15.14.

3aBUCHMOCTH pacxojia pa3dphI3ruBaeMo# Bo-
JIbl OT JaBjieHus nepeji GopcyHKaMH ¢y, (Ap,) MpH-
BeJAeHb! Ha puc. 15.26.

Ecnu p, > Py, Kamepa opouenus Oyner
paboTaTh B YCTOMYMBOM pEXMME, TPH M < Py
NpHHATAs KaMepa B pacyeTHOM pekume Oyjer
paboTaTh HeyCTOHYMBO H He 0becTeynT 3a1aHHBIe
nmapamertpsl  obpabaTmiBacMoro  Bo3lyxa. B
TOM Ciyyae CleayeT YMEHBUINTh KOJIHYECTBO
MOJIK/IFOYEHHBIX (OPCYHOK, M3MEHHB HCTIOJ/IHEHHME
MJIH 9HCIIO PSAIOB CTOSKOB (1101aBasi BOAY TOJIbKO
B O/IMH psl CTOSKOB) MJIM THI KaMepshl.

INpu Temj10TEXHHYECKOM pacdeTe Kamep
OpOILEeHHA BCTPEYarOTCA BA BHIIA 32734 — MpAMbIe
n obpaTHsle.

Ipaman 3adaua—onpeneleHHe pacxoaa ¥ Ha-
9anbHONH TeMmepaTypsl pa3bpbi3rHBaeMoif BOIbI
NIpH 3a/IaHHBIX PACXOJAX, HAYAJbHbIX M KOHEYHBIX
nmapaMeTpax obpabarsiBaemMoro BoO3yxa.

Obpamnas 3adaua—TNpoye BapHAHTHI pacye-
TOB, B YaCTHOCTH ONpe/e/icHHe KOHeYHBIX napa-
MeTpOB BO3/1yXa TMpH 3aJaHHbIX HAYA/BHBIX TApa-
MeTpax M pacxoaX BO3AyXa M BOJIbL

TenmoTexHWYeCKHl pacyeT KaMep OpOILEHUs
n GiokoB TemmoMaccooOMmeHa BENETCH B TAKOH
TOC/IeA0BATETBHOCTH:

I. Pexum obpaboTku Bo3ayxa—aauabaTHerit.
Tun samgauu-npsmas. HMcxoansle nausee: G,
fa s ha o ls x- TpebyeTcs ompeneauts p, G, .

TABJTHULIA 15.12. KOJIMYECTBO ®OPCYHOK
IO PSAJIAM B KAMEPE OPOIIEHNA OK®-3

WUnaekc Koumuuu- [Mcenoa- Konnsectso

OHep Henue | hopcyHOK B paLy

CTOAKOB MO XQE)‘

BO3AYXd

nep- | BTO- | BCE-

BOM | poM | 10

01.01304 KTL3-10 | 12 6 18
2 12 12 24

02.01304 KTLI3-20 1 24 18 42
2 24 24 48

03.01304 KTL3-31,5 1 36 27 63
2 36 36 72

04.01304 KTLI[3-40 1 48 36 84
2 48 48 96
06.01304 KTL13-63 | 81 63 144
2 81 81 162
08.01304 KTLI3-80 1 108 84 192
2 108 108 216
12.01304 KTIL13-125 1 162 126 288
2 162 162 324
16.01304 KTL3-160 1 216 168 384
2 216 216 432
20.01305 KTI13-200 1 234 180 414
2 234 234 468
25.01304 KTL3-250 1 312 240 552

2 312 312 624

TABJIMIA 15.13. KOJIMYECTBO ®OPCYHOK
B BJIOKE TEIJIOMACCOOBMEHA BTM2-3

Hunexc Konguunonep Koanvectso

opeyHox
01.02124 KTL3-10 12
02.02124 KTL3-20 24
03.02124 KTL3-31.5 36
04.02124 KTL(3-40 48
06.02124 KTLI3-63 81
08.02124 KTL[3-80 . 108
12.02124 KTI113-125 162
16.02124 KTILI3-160 216
20.02124 KTL3-200 234
25.02124 KTL3-250 312
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TABJIMLA 15.14. KOTMYECTBO ®#OPCYHOK
B KAMEPE OPOWIEHWUA OKC-3

Hunekc Konaunu- | Ucnon- | Koam-

oHep HeHne Y4eCTBO

OKCI-3 | OKC2-3 bopeyson
03.01204 03.01404 KTLI3- 1 20
31,5 2 24

04.01204 04.01404 KTLL3-40 1 24
2 30

06.01204 06.01404 KTLI3-63 1 42
2 48

08.01204 08.01404 KTLI3-80 1 54
2 60

Pewenue. 1. Koadduument apuabatroit -
¢dekTuBHOCTH E, onpenenserca no dopmye

E,4= | — ’n:_tuu.n’

Ty =~ lu.n

(15.51)

T I, 4y By ws hy. s w— TEMIIEPATYPa Bo3ayxa, °C, KOHEUHas,
HAYAIbHAA H N0 MOKPOMY TEPMOMETPY.

Jp, Kely
4500

4000 A
/

3500
3000

2500

NG
Yytu-10/15

2000

1500 / / /

e 7/
1900 /

f00 /

/
600 7

/

10 w0 30 5

o
75100 150 200 300

APy, kil

Puc. 15.26. 3aBHCHMOCTH PAacxoaa BOABI ¢y, OT AABJICHHA
BOABI nepen popcyHkaMi Ap,

2. KoodduuueHT opolleHus | HAXOOWM IO
rpapukam Ha puc. 15.27-15.31, cooTBeTcTBYMO-
WM BLIOPaHHOMY THIOpAa3Mepy H MCMOJHEHHH)
KaMepsl opoureHns M 6;10ka Temaomaccoobme-
Ha.

3. Pacxon pa3Gpbi3ruBaeMoii
COCTaBHT

BOALI G,

G, =nG., (15.52)

roae G,—pacxon BO3OYyXa, Kr/4,

II. Pexxum o6pabotknm Bo3/nyxa-—aguabar-
Hblil. Tun 3agaun — o6paTHas. McxonHele naHHBIE:
G,y tyws Gy By w =ty TpebyeTca onmpenenuTs
Iy x

Pewenue. 1. Koahounuent opotuenus p:

w=0G,/G,. (15.53)

2. Koapduument anuabatroli dderTnsn-
HocTH £, mo rpadukam Ha puc. 15.27-15.30, cooT-
BETCTBYIOIIMM BLIGPAHHOMY THIOpA3MEpy H Hc-
TIOJTHEHHIO KaMephl OpOIIEeHHs.

3. KoHeunas TtemmnepaTypa BO3jayxa Mmocje
Kamepbl OPOLUEHHS [, ,

lax = (l = EA)(’-. u— tuw) + tuu- (]554)

III. Pexxum oOGpaGoTkH BO3/yXa — NOJUTPON-
Heiii. Tun 3ana4um—npsmas. MexonHble JaHHBIE:
Gty us o ws ta.xs S - TPEOyeTER ONpeIe/UTE: Y,
Gnr tws b

Pewenue. 1. Temnepatypa 13°* W JHTaJ bOHS
JIP mpenenbHOro COCTOSHWA Bo3Ayxa Ha J — d-
nMarpamMe, rpadudeckn onpenenseMas Kak To4Ka
nepecedeHns Jyya mponecca o6paboTku Bo3myxa
B KaMepe ¢ kpuBoli HaceiieHus @ = 100%.

2. Koaddunuent agnabaTrod 3¢bdexTuBHOC-
™ E,:

J:. J-. H

JiP = I
rae J, . J, ,~KOHEYHad M HayaJbHAaf IHTAJLIHA BOIIY-
xa, KJIxK/Kr.

3. KoadpunueHt opowmeHus pu u kodhou-
UMEeHT JHTansnuitHoM oddexTuBHOCTH E, 1A
OPHHATOrO THHOpasMepa H HCHOJIHEHHA KaMEpEl
OPOLIEHHS HAaX0auM 1o rpadukam Ha puc. 15.27-
15.31.

E,= A (15.55)

4, OTHOCHTENbHAS DA3HOCTH TEMIEPATYD
BO3/1yxa 0 mo dopmye
1 1
= —_——, 15.56
] bc,u(En EA) ( -)

rae  b-kod(HLUHENT  aNNpPOKCHMALWH,  PABHbIH
0,33 kr-°C/kd%k; c¢,—ydelbHas TeIUIOEMKOCTb BOOMI,
kdx/(kr-“C).
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Puc 15 31. Onpenenenne xoadduunentor azuabatHoi
E, v suTanbnuinoi E; 3%¢§xmnuocm KaMep OpOLUCHHS

11 2-0OKC2-3uen 241, 3u4-0OKCl-3ucn 21 1

Puc 1527 Onpepenenue ko3puuneHToB aguabaTHOMH
E, u ouTanbnuidnol £, 3pekTHBHOCTH ABYXPAAHBIX
KaMep OpOLUCHHs OK®-3 (ucnonuenus I u 2)
I1-OK®-3 01 01304, wen 2 (02 01304, wen 2), 2-OK®-3 02 01304,
ucn 2 (0601304, ucn 2, 0B 01304, wen 2, 1201304, ucn 2, 16
01303, wen 2, 2501304, wen 2), 3-OK®-3 0101304, uen 1
(0301304, wcn 1, 06 01304, wen 1, 08 01304, ucn 1, 04 01304, ucn
1, 1201304, mcn 1, 16 01304, wen 1, 2001304, wen 1, 2501304,
wen 1), 4-OK®-3 0301304, wen 1 (0401304, wen 1, 2501304,
ucn 1),

Puc 1528 Onpenenenre xoapduuueHToB aaumabaTHOH
E, u sHranbmuiinodt E, 3)eKTHBHOCTH OIHOPAMHBIX
NpAMOTOYHBIX Kamep opowenns OK®-3 (ucnonHenue 2)

1-0OK®-3 0101304 (0201304), 2-OK®-3 0301304 (04 01304),
0601304, 3-OK®-3 1201304 (16 01304), 20 01304 (25 01304)

Puc. 15.29. Onpenenenue xo3d¢uuHenTOB agHaGaTHOH
E, u smranenuition E, 3ddexTHBHOCTH OMNHOPAAHEIX
IpoTMBOTOUHBIX kKamep opoiuenus OK®-3 (ucnonuenue 1)

I1-OK®-3 0101304, 2-OK®-3 0201304 (0301304) 0401304
(20 01304), 3 -OK®-3 06 01304 (08 01304), 1201304 (25 01304)

Puc 1530 Onpegenenne xo3pbuumMeHTOB anuwabaTHOH
E, n suTanenuiinoi E, dexTnsHocTH 610K08 Temwiomac-
coobmena bTM2.1-3 u b1M2 2-3

5. HavasibHas TeMmepaTtypa BOABI I, ,:

0
e n=0L"+—— = Jaw). (1557
Gy
6. KoHeyHas TemnepaTypd BO/bl fy .
JB X ‘]n H
ty x = lgu——m——. (15 58)
Cult

7. Pacxon pasbpeisraBaemoit Boasl G, 1o
dopmyne (15.52).

IV. Pexum o0OpaboTKH BO31yXd —MOMHTPON-
Helid. Tun 3agaun - obpaTtHas. McxogHeie JaHHBIE:
Gy ty wda w tu w G, 10, Tpebyercs onpeneuTs.
}"" Ilt’Jl!' II['

Pewenue. 1 KodbduuueHt opomenus p-no
dopmyne (15.53).

2. Koapdunuentsl aguabaTHOH H IHTATL-
nuiiHoit b dexTusnocTH E, u E, mo rpadukam Ha
puc. 15.27-15.31, cooTseTcTBYHOUWHM BbIOpaH-
HOMY TUNODP43MEPY M MCIOJIHEHHIO Kamepbl Opo-
LHIEHHA.

3. DHTanbNHS HACHILIEHHOTO BO3AYXA J, e
COOTBETCTBYIOmAA HAYaJbHOH TeMnepaType BOAEI
Ix w Ha J — d-nuarpamme.

4, KoHeyHas yjaenbHas JHTalbNUA BO3[YyXa
Jy « o dhopmyne

J:l=Jn3+Eu(Jnunc_Jnu)x

X [I + U.(J- mae Jll n) + B(‘]l Hac _Jc)]v

(15.59)
rae o U -KOppeKTHpYIOIHe KO3(QMHUIHEHTHI, PABHbIC
cooteetcTBedHo 0,000716 u 0,00351 kr/k[x, J_ —-cepeau-
Ha [HanasoHa annpoKCHMauvH KPHBDFI HACBILLGHH A
@ = 100%, papuas 54 k/Ix/kr Ilpu 3amansom pacxoge
xonofa J, , ompenenserca no Gopmyne J, , =AJ —J,
rne AJ = Q,/G,

5. KoHeuHas TeMnepatypa BO3AYXA [, .

IIK=IIH+EA(!I w—law+

£,
+ b(l —E)U“ r—Jaa  (1560)

n

rae  b—koadduumenT PaBHBIH

0,33 kr “C/xdx

6. Koneunas TemmnepaTypa BOIBI [, ,—TO
¢dopmye (15.58).

Heobxonumoe mapnenue Boawl nepex (op-
cyHKamMu Ap, omlpenenseTcs Mo HOMOTpaMME Ha
puc. 15.32-15.35.

Ilpumep 15.2. Tlpsamas 3apaua. Hcxoanbie
JaHHBIE: pexuM obOpaboTkM BO3myXxa B Kamepe
OpOLIEHHA — aAMa0aTHLIH C TEepeMEeHHBIM pacxo-
JOM  pa3OphLI3THBAEMON  BOJBI, KOHAMUHMOHEp

alnnpoKcCHManuM,
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Puc 1532 3asucumocTh AaBlends Bodsl nepea Gop-
cyHKamu AP, oT pacxoga Boabl G, A8 ABYXpSAAHBIX
kaMep opowends OK®-3
ITu2 OK®-30101304, uen | u2, 3 ud OKdb-3 0201304, ucn
lu2, S5ud6 OKP-30301304, ucn 1l w2, 7ud OKd-30401304,
aen | w2 9u /0 OK®-3 0601304, nen | w2, ] u12-0KD-3
0801304, men 1w 2, 13 u 14-OKD-3 1201304, uicn 1 m 2, /5
n 16 OK®-3 1601304, men 1. 2, 17 1 18- OK®-3 20 01304, ucn
w2 19n20 OK®-3 2501304, uen | u 2,

Puc 1533 3asMcuMocTh faBliendst Boabl Nepen ¢op-

cyHKdMH AP_ OT pacxoja Bogbl G, M OQHOPSALHBIX

NpAMOTOYHEIX Kamep opomenus OK®-3 u Gnoka rten-
naomaccoodmena BTM-3

/ BTM21-3 0102123 (FTM2 2.3 0102224), 2 BTM21-3
0202124 (FTM2 2-30202224), 3 BTM2 1-303 02124 (TM2 2-3
0302224), 4 bIM21-3 0402124 (BTM2 2-3 04 02224), 5
BIM2 1-3 0602124 (b1 M2 23 0602224), 6 BTM2 1-3 08 (2124
(BTM2  2-3 0802224), 7-BTM21-3 1202124 (BTM2 23
1202224), 8 BTM21-3 1602124 (BTM2 2-3 1602224), 9
BTM2 1-3 20 02124 (FTM2 2-32002224), /0 BTM2 1-3 2502124
(bTM2 23 25 02224)

Puc 1534 3apucumocTh naBneHHs Boawl nepen dop-
cyHKaMH AP, or pacxoad Bogsl G, A1 OJHOPSAHBIX
OPOTHBOTOYHBIX Kamep opowrenus OK®d-3

I OK®-3 0101304, uen 1, 2 OK®-3 02 01304, nen 1, 3- OKdD-3

0301304, uen 1,4 OK®-3 04 01304, wen 1, 5-OK®D-3 06 01304,

nen 1, 6-OK®-3 0801304, wen 1, 7 OK®-3 1201304, men 1,

8~0K®-3 1601304, men 2, 9-OK®D-3 2001304, wen 2,
10 OK®-3 2501304, uen 2
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Puc. 15.35. 3aBHcHMOCTb OaBIEHKHS BOAbI neped dopcyH-
&n{g é&P, oT pacxona Boasl G, I KAMED OPOLUEHUS

/w2 OKCI-3 03.01204 (OKC2-3 03.01404) cooTReTCTBEHHO HCII,

w2 3ud-OKCI-3 0401204 (OKC2-3 0401404) weu | u 2,

5 u 6-0OKC103 06 01204 (OKC2-3 06.01404) wen 1 wm 2,
7u 8 OKCI-3 08. 01204 (OKC2-3 08. 01404) men | 1 2

KTLI3-31,5; kamepa opoutesus OK®-3 oaHxo-
pagHas, ucrnondenwe | (kK nepsoMy Mno xoay
BO3JyXa pALY CTOAKOB BOJa He TOJAETCH);
G, =37800 krfr; 4y »=23,7°C; 4 o =12°C
42 =15°C; 1,3 =19°C; cooTBeTCTBEHHO
Aty =ty — ty  =T7°C; ALy =4°C; Aty =0°C;
b =i o= Ts1 °C.

Tpebyercs onpeneTuTh: 1y, Gy TPH [, o =
=12°C; 1y, Gy NpH 1, 2 = 157C; py, G,y 1ipu

L. 5=19"C;
Pewerue. 1. Borincmgsem E, no dopmyne
(15.51):
npu 1t o =12°C
12 -7,
= 1 —_——— —— 2 0,
Ea 237177
npa .2 =15°C
15— 177
=1- — = (),545;
Ev=l-57 97
opu I, .3 = 19°C
B |
AT T 3g-17 T

2. Haxogum p 1o rpaduxy ma puc. 15.27:

npu EAl = 0,73 H= 0,84:
npu  Es; = 0,545 p = 0.6l
npu  Eay = 0,294 p = 0.325.

Tak xak p, # j; < 0,7, onNpeaensieM g, 110
tdopmysie (15.50):

460 27

T 032
37800 0,328,

Ky =

rae n = 27 wr. npuauMaem no 1aba 1512

TMoaydeHHbIE 3HAYCHHS [y ¥ [y 6OIBLIE Uy,
3HAYMT NPUHATAR KaMepa opoiuekus Gyaer pabo-
TaTh YCTOWYHMBO BO BCEX 3aNAHHBIX PEXUMAX.

3. Onpenensem G, mo dopmyne (15.52):
G, = 0,84-37800 = 31750 xr/u; Gz = 0,61 x
¥ 37800 = 23060 kr/u;  Gua = 0,325-37800 =
= 12100 kr/u.

4, Haxoaum Ap, [N OAHOPAAHOH MPOTHRO-
TouHol kamepul OK®-3 ucnonneHus | xoHIuuM-
onepa KTL[3-31,5 no HoMorpamme Ha puc. 15.33:
npu Gy = 31750 kr/u Apyy = 142 kIla; npu
Guz = 23060 xr/u Ap,, =71 kTla; npu Gua =
= 12100 kr/u Ap,; = 14 «Ila.

IMpumep 15.3. O6paTHas 3aaaua. Mcxonubie
ycrioBus: pexuMm obpaGoTku BO3dyxa B Kamepe
OPOILEHUSA - TIOJIUTPOMHBIH, KOH/IMIIMOHED
KTLI3-40, kamepa opowenns OKCI-3 ucnonue-
pun 1; G, = 58000 kr/u; t,,=32°C; Jy.=
= 68,2 kka1'Kr; f, = 12°C; G, = 145000 kr/u.
TpebyeTcs onpeneduTh: , Iy xo Jnus fux

Pewenve, 1. Onpenensem p no dopmyne
(15.53):

p = 145000/58 000 = 2,5.

2, Haxomum E, m E, mno rpajuky Ha
puc. 1530 npu p = 2,5 E, = 0,985, E = 0.74.

3. Ha J — d-auarpaMmc HaxoamMm Jy ,,. OpH
ty w =12 C u Jy e = 34,5 x/1K/xr.

4. BuuuciseM J, , no dopmymne (15.59):

J. s =682+ 0,74(34,5 — 68,2} [ 1 + 0,000716 x
x (34,5 — 68,2) + 0,00350 x
x (34,5 — 54) = 45,05 xIx/xr.
5. OnpeaensieM t, , no opmyne (15.60)

fy x =32+ 0985(12 — 32) + 0,33(1—

0.985
— ——— | (45,05 — 68,2) = 15,1 °C.
0.74 )( )

6. Haxogum 1, , mo dopmyrne (15.58):
45,05 — 68,02

4‘W = 14,2°C,

=1

rae ¢, = 4,187 gx/(x1 - °C).
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7. OupejcasieM Ap, N0  HUOMOIpaMME
Ha puc. 15.34 npu G, = 145000 kr/u: Ap, =
= 260 xITa.

15.5. BO31YXOOXJIAAUTEJIN
C OPOIMAEMbIMM HACAAKAMMH

OpouracMble Hacalku (CAOM) Cayxkal aas
pa3BUIHA MIOLAAH [OBCPAHOCIH KOHTAKTd MCK-
oy Boszayxom u Bogo#. Hacaaxu GwiBatoT pery-
NAPHOH (MAACTHRYATLIC, COfOBBIC) H Heperynsp-
HOMH CLPYKTYpHi (IEHTEI, CETKHM, BOJOKHA M APYrHe
MATCPHAJIbL 3A1I0.THEHHS CJIOEB), HCNOABMMKHBIC H
BpanialoutHeca. B BO3AYX00XJIAAKRTENSNX C OpoO-
LIAEMBIMH  HACAJIKAMH  MOXHO  OCYUIECTBAATH
NpoIecchl  M303HTANbNMAKCI O H TOJUTPONHOIO
YBITAKHEHUS BO3AYXa, OXJAKIEHHN M OCYLICHMA
BO34yXa Ha HeOOIBIIYIO INYyOHHY.

15.5.1. Hacaaxu pery.aspHoii u
Hepery.IsipHoii CIPYKTYPhI

OCHOBHOC NPCHMYUIECTBO HACAAO0K DEryJifip-
HOH CTPYKTYpbi—0Bccaeuenue BhICOKHA kKohdu-
LMCHTOB TEnJlo- 1 Biaroo0Mena TPH CPABHMTCli-
HO HCOOMBIIOM A3POAHHAMUYECKOM CONPOTHBII-
HHM, MaTbiX KOOPPHLUHEHTAX OPOUICHHS H MajbiX
3aTPArax SHEPIMH HA TMEPEMEILEHHC BOIBI.

A.A. lorosuy* HecaeoBadl 1€M10- H MALCCO-
0OMCH B TNPOTHBOTOMHBIX HIlCAAKAX PEryIspHOM
CTPYKTYpPbl, KOHCTDYKTHBIIbIE XapakIepHCTHKH
KOI1OpBbIX iipuBeAcHbl B 1a0a. 15.15, u nojyuma
creyroimMe OOILMC (LI HACALOK 34BHCHMOCTH,
OMUCHIBUIOLIHE H3MCHEHHA KOMPOUIHCHIOR ABHO-
ro «, Br/m? C), u noaHoro Temioobscnd
o, Kr/(m* - u):

a=353@p) T2 KO (1d) 72 x
« (‘m - ':.a);
for — lau
o = 14l (vp)®7? H‘_f;”(!,d,)'u 2 (15.62)
rae [15 < H, < 60 krj(m?-u); 25 < Ifd, < 75; s wie-
NeBBIX Hacaaok vp < 38 K1;(M? ), LI CHILYLOHddABHOW

u co1oBnounoit vp < 6 kr/(M?c), lp; HAYANBHAS |Cwmike-
parypa To¥kh pocki, “Cl, d,—LIHHA H HAPYKHLIH /Hd-

(1501

* Toronuu A. A, MceaeoBaune Npouceca OXldn-
A€HHN W OCYLICHWS BO3yXad B OPOUIUEMBIX pel yIMpHbIX
HACAOKAX JUIS CHCIEM KOHJAHUHOHHPOBAHMH BO3AyAd:
Astoped. IHCC. HA  COHCR.YYEH.CTCUEHH hAHITeAH
Hayk.— M., 1968, HHUHcanTexnuks.

METP KOJ1€l, MM. hOIOpbIMH 3all0JIHeHA Hacadka, H, -
pacxol Boabl Ha IM? 1OBUDXHOCIH HACULKH («BBICO1Y
HOADAN)

A3pOIHHAMHYCCKOE CONPOTHBJICHHE HACALOK
XapAKTCPH3YC1CH BLIPAKCHHCM

Ah = A(vp)" Hy{l/d,), (15.63)

1€ 3Hauehus A, m, n, r npuseaensl B 1abin. 15.16.

OCHOBHOC JOCTOHMHCIBO HACAUOK HEperyasp-
HOH CTPYKTYpPbl—BO3MOXHOCTE JOCTHXCHHA Bbl-
COKHX KOXD(HUHCHTOB remio- M MaccoobmeHa
1IiPH HH3KOM JABJICHHH Opollidiomied Boasl. OgHO-
BPEMCHHO  06eCcneurBaeTes YacTHYHAS OYHCTKA
BO3AyXa OT NbLJIH H 3aNaxos.

B pabotax O. . Kokopuua* u 8 tabn. 15.17
TIPHBECHBl PUCUYCTHBIC 3ABUCMMOCTH JNH Pa3nuy-
Hbix HACAA0K HeperyJIaApHOH CTPYKTYphL.

15.5.2. PoTopHble KOHTAKTHbIE
TenJ1006MEHHHKH

ITH TeI100OMEHHHKH TIPEACTABNAKT coBO0R
BPALAOLLYROCH HACAAKY PETYJIAPHOH WIH Hepery-
JAPHOM CIPYKTYPBl. JLOGCTOHHCTBAMM 3THX ania-
PaiOB HABSIOTLA! CTHIGCODHOCTH NOBCPAHOCTH K
CaMOUHHINEHHI; 1¢00.IbIIOe a3POAHHLMHYESCKOS
COTPOTHBICHAC BCICACTBMC Mo riayOHHBI Ha-
cajKH, BOJMOXHOCTh PCTy/IMPOBAHAA APaMETPOB
BO3AyAd H BO/JBI M3MCHEHHCM KOJIHYECIBA BOIbI
M HacTOTHl BPAIICHMA poropa. HemoctaTku alina-
pP410B 51010 THIA—3a1paThl DHEPIrHd HAa Bpalle-
HHE POTOPd H HATHYHE NPHBOJHOTO MCXAHH3MA.

AdPdR 1EPHCTHKH DTHX BO3AYXO0OX.1aAMreiei
NpABCACHBL B KaTAJIOraX i KOHRPEiHibiX KOH-
CTPYKIIMH anuapaTos.

15.6. YBJAAKHEHHUE U OXJAXKAEHHUE
BO3AYXA

15.6.1. CHcTeMBI MeCTHOrO
ilO)’nJla)Kllel[liﬂ nomyxa

HenocpeiicTaeHHOe BBCACHME BAIM B BO3AYX
MOMCIIEHHS NMYTEM TOHKOTO PACIbLICHHS BOALI
Ad3bIBAETLA MCCTHEIM J0YBJidKHCHACM.

CircMa  HPOLCCCd  M3MCHCHHH  COCTOSHHA
N&EpOBO3AYIIHOA CMECH NpH NOJHOM HCHUPCHHH

* Kokopuu O.f. HMcpapuienbHOE OXIdXKIUCHHE
ansd neied KOMAMUHOHHPOBaNWH BO3MyXs—M.: Cipou-
H3uar, 1965, YCT1aHOBKH KOHIHUKOHHPOBAHEN BO3AYXdA.~
M.: MawmHoc, poenune, 1978,
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TABJTHWIA 15.15. KOHCTPYKTHBHBIE XAPAKTEPHCTHKH HACAJIOK PETYJIAPHBIX CTPYKTVP

Hacanka VYaenvHas DKBHBaNEHTHbIA OTHOCHTE b HAR
mnouansb OHaMEeTP Kanana, njioujans ce4eHHs
NOBEPXHOCTH, M-1073 IS 1IPOXOXACHAS
m3/m? BO3AYyXA
lllenepas MHNIACTOBAA C KAHATAMH pa3sMepoM 706 3,65 0,64
25 x 2 MM
CHrycouaanbHas M3 Yepeayroluuxcs roppupo- 604 5,35 0,87
BAHHBIX M TMJIOCKHX JHCTOB OyMaru, NponUTAHHBLIX
%ECTBOPOM CHHTETH4ecKOM cMOJIbI
oTo6noynas OymaxkHas, NPONMHTAHHAA PaCT- 580 59 0,89
BOPOM CHHTEeTHYecKo# cMoJbi
TABJTHLA 15.16. 3HAYEHUA A, m, n, r B DOPMVIJIE (15.63)
Haca/ixa A m n r [Tpenenst pefictBur dopmyanl
v, KI/(M% €) H,, xr/(M"4) 1/d,
Lllenesas 2,35 1 0,55 0 3,6-3,8 18,1-452 51,5
0,0616 0,55 0,55 0 3,8-7,3 18,1-45,2 51,5
CunyconaanbHas 0,981 1,2 06 047 3,5-3,9 25,1-56,6 27-75
U coToGno4Han 0, 0265 2,1 0,6 047 3.9-6,5 25,1-56,6 27-75
5 5810~ 45 06 047 = 25,1-56,6 27-75

oAbl Ha J — d-namarpaMme XapakTepH3yeTcs
nysoM Tennoanaxnocmoro OTHOLLEHHA

=10 L 15.64
C Od—dz af,  (15.64)

rae J, i J;— HA48IbHAS X KOHEYHAR yAE/bHbIE IHTANLNHK
yBAaXKHAEMOro Bo3ayxa, kX/xr; d, H «,-HavyalbHOE
H KOHEYHOE BJArOCOAEPKAHHE YBJAKHACMOILO BO3AYyXa,

I/kr; ¢,—-yOeTbHAS TEWIOSMKOCTh  BOABI, PAaBHAR
4,2 x[Ix/(xr * °C); t,—TeMneparypa pacneinsemMoit
soawl, "C.

[TpaxTHyecku CHHMTAIOT, 4TO TpOLECC Ao-
yBnaxHeHHs UaeT aauvabaTtuyecku npu J, = J, =
=const H € =0.

Jna poyBnakHeHMs BO3IYXAa TIPHMEHAIOT
ABTOMATHYECKYHD [OHEBMATHYECKYHO YCTAHOBKY
«Tyman», paspaborannyto CKBIpubop no Tex-
HudeckuM ycosusaM TY 25-03-1503-69, c anex-
TPHYECKHMH  MCTIOMHHTEILHBIMH  MEXaHH3MaMH
(puc. 15.36). [aTuMKOM BI2XKHOCTH CIYXKHT BoJO-
CAHOM BJTAroperyJiaTop ABYXMO3HILMOHHOIO
Aeficreus, rpaayupoBanHbit ot 30 no 90% oTHo-
cuTe/LHOH BraxkHocTH; auddepenunar npubopa
coctaBnseT 3% OTHOCHTEILHOR BIAXKHOCTH,

ApToMaTHKa ycTanoBkH «Tymau» mo cepuu
2-737-89 I'TIN-1 obecneunpaeT 3ana3gLIBAHKE OT-
KPbIBAHHA BEHTHJIA «BOJA» MO OTHOLUEHHKO K BEH-
THIIO (BO3AYX» He MeHee ueM Ha 10 ¢ npH BKIIO-
YEHHH YCTAHOBKM M 3aNa3[bIBAHHE 3AKPLIBAHMA
BEHTHJIA «BO3OYX» MO OTHOIUCHHK K BEHTHIIIO
«BOOA» He MeHee 4YeM Ha | MUH TIPH BBIKJTKOYEHUH
yctaHopkd. Taxum o6pa3om, NpH BKIHOYEHHH yC-
TAHOBKH K (DOpCYHKaM NOJAETCH CHAaYasIa CRAThIMH
BO3AYX, & NMOTOM BOJd4, & TPH BLIKTIOYEHHH ee
cHava1a OTKJIKHYAETCA NoJaya BOObI, 4 34TeM
nogaya Bo3ayxa. Takoit pexum pabotel obecne-
YMBAET OTCYTCTBHE Kameau u3 ¢opcyHok Jo-
YBJIAXHCHHA BO BPEMs BK/THOYEHHA H BBLIKIHOYCHHA
YCTAHOBKH H MOJa4vy BOObI B MOMEILCHHUEC TOJILKO
B pacnsifieHHOM cocTosHuu. Kpome Toro, pexe
JIaBTEHUs, DACTIOOKEHHOE 34 BEHTHUJIEM «BO3-
Jlyx», OTKJIIOYAET MOJA4Y BOJb! K GOPCYHKAM NpH
naneHud JaBJeHHA BO3ayxa Huxke 1,1 krc/em?,

Vaen ynpasienus paccuuTaH Ha obciayxuBa-
Hue 00 40 dopeynox tHna -2 KOHCTPYKUMM
Hnnonurosa-ITHUMUXBH (puc. 15.37). dop-
cynka ©-2 gaet apa TymaHooOpasHbiX (akena
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TABJIMLA 15.17. 3ABUCUMOCTH 1JIA ONPEAEJNEHUA E, U ADPOJUHAMUYECKOI'O
COIMPOTHUBJIEHMA OPOIIAEMBIX CJIOEB Ah

XdpaKkTepHCTHKA MATEpHANA CI0eB dy. MM | g, 1/(M? - 9) 3aBHCHMOCTH A1 Ompede/IeHHs
E, Ah, TIa
o pUPOBANHAS ATIOMHMHHEBAS 2,5 1125 B%'3%(0,15< B<0,2) 5,65 vy97
nedTa TommwmHOH 0,225 MM H v, %2 (0,6 < B<3) 06 <v,<3)
WwHpHHOH 51 MM mpH ToNmMHE
cnosa 51 MM, yieabHOR njowmaau
nosepxuocTH 510 M?/M> u
TWIOMAMH MOBEPXHOCTH SUEHKH 3 M>
CeTKM M3 NaTYHHOH TPOBOJIOKH 2.4 1125 0,95 p, °+* 9,05 v;"’
auameTpom (0,25 MM OpH TOIMHE (0,6 < vy <3) 06 <v,<3)
ciosa 102 MM, yaenbHol miomand
nosepxHocTH 394 Mm% /M3 u
IUTOLIAIH TTOBEPXHOCTH AYelKH
4,75 m?
CTekNoBOIOKHO jameTpoM 135 Mxkm 2,4 = 0,945 BO!
¢ nauHo#i BomokoH 100-200 MM U 0,04< B< 034) 21
WIOTHOCTBIO 52 Kr/M® mpu Tofumue 2,2 1125 0,925 v, ~ %! 29 vy
crnos 51 MM, yaenbHo# TUIOmaH (06 <vy<3)
nosepxHocTH 690 M?/v® u momamn 2,2 1225 0,965 v,
TOBEPXHOCTH sueiikn 4,84 m? 24 1470 0,975 v, 0.1
5.4 - 1.05 B°!
(045 < B<?2)
54 1960 0,785 N 9.
54 2940 0,865 l,‘;o,os
5.4 3680 0,88 v, !
54 4400 0,96 v, !
(18<v,<3)
BuTOE HElIOHOBOE BOJOKHO 4 Be3 opomre- 24,50, 17°
nHaMeTpoM 250 MKM € JITHHOM HHASA
BoJIokoH 100 MM H NIOTHOCTBIO 24 1125 0.94 v, 03
19 xr/m* npu TommmHe ciios 44,5 MM, (0,75 <1y, < 3)
YIENbHOMN TIOIAAH MOBEPXHOCTH 2.4 1470 = ) 46,5 v;'”
265 m%/m3 u naomamu sueiiku 1,4 M? 2,4 5900 - 53,5 v¢'75
(0,6 < vy < 3,5)
TFodpupoBaHHOE CTEKIOBOJIOKHO 1,04 BO1% 150 v,
AHaMeTpoM 37 MEM € JLTHHOH 2,4 1125 095 1 0083 (0,5 <vy<3)
BOJIOKOH 25-50 MM M IIOTHOCTBEO 2.4 1225 0,94 v;“-”
10,85 xr/m® npu TonumHe cos 51 mm 2.4 1470 0,95 9 003
54 0,96 B3
0,13 < B<0)9)
5.4 3680 0,9 v 014
5.4 4400 0,905 p_ 0123

[Iprmeganue. v,—CcKOpPOCTL MOTOKA BO3nyXa B acanHOM cedeHHH, M/C, H ¢, 1/(m? - 4), 1aHBl MO OTHOLIEHHIO
K TUICHIAJAN [OBEPXHOCTH A4eKy; dy - AMAMETP BbIXOAHOIO OTBepCTHA OPCYHKH, MM; B- KO3pOhHUMEHT opoLueHus,

onpeneasemslit no Gopmyne (15.53), rue B = p.

075 < b, < 3)
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Puc 15 36. Y3en ynpaslieHHs JOYBIaXHMTENbHOH ycTa-
HOBKH «Tyman»

I- rpy6onposoa cxaloro Bo3dyxa, 2 MAacioBONOOTIE/HTEb,

3-pene nasienus, 4~ WHTOK asloMalukn, 5 Tpybonposoa cka-

TOro BO3AYXd K (QopcynkaM, 6 BoaonpoBod K (OpPCYHKAM,

7-maHomeTp, & W 9 BeH1maM snekTpoMarHuTHbie THia CBM

mamerpoM 40 w15 MM, /0-peryasrop OaBjAenHH  BOIbI,

1] nnyuepb 1A UPACOSIMHEHAS K cnEBHOMY Tpybouposoay.
12 ¢uwTp ans eoaw, /3-Bomouposon

50

—— —
)

OO NANARNANG

20

Puc. 1537 IMueBmatudeckasn Qopcyska tama GJI-2
LUHHUHUXBA

! KdHal IR CKATOTO BO3AYXa, 2-NOAocTh, J—KOANavox ¢
11010¢TEE0 5. 4 1ieaM, 6 - OTBEPCIHe B UITyuepe, 7-1uTyuep 1is
BOLb

Hoi 2,53 M. TIpoM3BOAMTENBHOCTE KaxkIoi
GOpPCYHKH 5 /4 NpW pacxoje CKaToro BO3ayXa
4 M3y (npu nasnenun 11 x[la). Boga, mogasae-
Masi K y3.1y yNpaBJIeHus, 10KHA OblTh MATHEBOrO
KayecTBa ¥ uWMeThb JaBrenve oT 10 no 60 kIla.

JlaBnenne BoAbl mocne peaykTopa (Ha ypoBHE
ycTaHoBKH OPCYHOK) qoNKHO cocTapnaTs 2 klla.

s npegoTepallleHHs KOHIECHCALMH BIATH HA
BOASHBIX Tpy0ax M KamelW C HUX CleayeT Momo-
TpeBaTb BOMY, TMOJIABAEMYIO K Y31y YNpaBieHMA,
a0 temmepatypbl 25-30°C MM W301MpOBATH
BOoAsiHbIC TpyObl. B MecTe nmpucoennnenus Tpydo-
NpoBOA4 BOAbl K MArMCTpasiM IIeXa CleayeT
ycTpauBaTh BOASHOIN 3aTBOP.

CoxaTeiit BO3AyX, MoJaBaeMbiil k y3ny, Zon-
KeH ObITh OMMIUEH OT BOALI M Macna. Pexomex-
ayeTcs OXNaX/IaTh NOJABAEMEIH BO3.IyX IO TeM-
nepatypsl 25°C. [laBleHue ckKATOrO BO3ayxa
fepen y3JIoM YIpaBJIeHNs A0KHO ObIThH He MeHee
20 u ue Sonee 60 kIla. [Ipu oBcnyKHBaHHK y3TOM
ynpasienns Gonee 25 GOPCYHOK €ro HYKHO pas-
MeIAaTh CHMMETPHYHO 1O OTHOLUEHHIO K Pa’BoO-
agumuM Tpybam ¢ GopcyHKaMH.

DopcyHKH JOYBJIAXHEHHS CleayeT YCTaAHAR-
JTMBATh HAA OCHOBHbIMH NMPOXOJAMHM lieXa H Tak,
4TOOKI BOAAHbIE (hakelibl ObIIH HANPABIEHR] BAOIhL
NPOXox0B Mex 1y MaiinHaMu. CBoGosHoe nmpocT-
P4HCTBO 70 MpensTCTBHI (CTEH, KOJOHH, MalluH),
Ha KOTOPhIE MOXKET OCAXIAThCS B3BeLEHHASA BJia-
ra u3 (akena, omkHO ObITh Ha 0,7-1,2 M Gonbiue
[UTHHBI BHAMMOTO BOAAHOTO (akena. POpCyHKn
YCTAHABIWBAKOT HA BBICOTE He HIKe 3 M Han
nonom wiH 1,25 m Han obopyaoBaHuem M Ha
paccTofsHHH He MeHee (),7 M OT NMOTOJKA.

15.6.2. VYBiaxHeHHe BO3yXa
napom

CxeMa mpoiiecca H3IMEHEHHS COCTOSHHUS Apo-
BO31yIIHOW cmecH Ha J — d-InarpamMe XxapakTe-
pH3YeTCs Jy4oM TeNI0BIaKHOCTHOTO OTHOIUEHHA

dp=dy

=100021—2=J_,
¢ iy, "

riae J, - yaenbHas 3HTaNbIHs BBOAHMOro mapa, kJx/kr,
Ji, Jy, dy nody—T10 Xke, uto ® B Qpopmyiie (15.64).

(15.65)

IpeneGperas  HeGOMBINHM  NOBBLIIIEHHEM
TEMIIEPATYPHl BO3AyXd NMPH €ro yBIAXKHEHAH Ta-
pom, 0ObIMHO CYHTAIOT 3TOT IPOLECC WIOTEPMH-
4ECKHM.

[Map npumeHAOT A7 OOINETO ¥ 30HATLHOIO
YBIIAKHEHHA BO3YXA; NPH 3TOM NOBBILIAETCA CTe-
pHIBbHOCTE BO3aYXa, obecneyrBaeTcs pasaesbHOE
peryJMpoBaHue BIAXHOCTH H MOXeT ObITh j0-
CTHTHYTa OJKOHOMHA 3aTpaT Ha yBJIAKHEHHE.
ITepcnek THBHO MCMOJb30BaHHE MAPOBOrO YBJAK-
HEHHSl B MECTHBIX KOHAMIHMOHEpaX. 3anax mapa
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BO3HMKAET BCJIENCTRHE BO3TOHKH OPraHHYECKHX
COEIMHEHMIT, COAEPKALIMXCA B KOHAGHCATe WIH
B BOJEC, NOCTYNAKOLUIHX B KOT!IbI.

B MeCTHBIX ABTOHOMHBIX KOHIMIHOHEpaX
NPpAMEHAIOT YBJIUXKHHTE/IH B BHIC BAHHLI C BOJ0i,
NOBEPXHOCTb KOTOpOi 00ayBaeTca BO3LYXOM.
Takue ymnaxuutenn pabotaror  Geciuymto,
npou3soAsT nap 6Ge3 3anmaxa U 6e3 BKIIOYEHUA
MUHEPUIBHBIX YACTHIL,

VBAaXKHUTEIM B BUAC TEePMETHUECKHX I'eHepa-
TopoB napa Gojce KOMNakTHBI M YJ0OHB! B JKC-
TyaTaiMK, OAHAako mpH HeobxoauMocTw H3aba-
BUThCA OT B3BELUCHHBIX COMei KECTKOCTH BOABI
nap tpebyercs GUALTPOBATS.

15.6.3. /Ipyxcryienuaroe
HCNAPHTEIbHOE OXJ12MK/1CHHe
BO3/1yXa

JBYXCTYTICHYATOS HCMAapHTEIBHOE OXJIAXKIAC-
HHE BO3[yXa TNPOUIBOAHTCA B BOJOBO3AYLIHOM
Ternoobmennuke (I cryness) u 8 opeyHouHOMU
uan HacazouHol kamepe (11 crymens). B temno-
ofMeHHHKe BO3AYX OXJIXKOAETCA NOCTynarouleH
X0A0/HOH BOJIOH, KOTOpas nNpeABapPHTE/]bHO
oxjaxaaercd (NPH Y4CTHYHOM HCMAPEHHH B BO3-
ayx) B rpaguphe. CKB ¢ AByXCTyneHYaTHIM Uena-
PHTEJILHBIM OXJaXICHHEM MUKHO KaaccudHIupo-
BaTh MO MPONYCKY BO3AYXd Ucpes rpajupHio (pa-
foTamowme HA HApPYXHOM BO3AYXE; Ha BOIIYXE,
YAQISNEMOM M3 NOMEIEHHH; HA CMECH HapyX1Oro
W yIanAseMOro Bo3AyXa) U Mo BMAY oxJaaguTteieh
1 cTynesy (¢ BOOOBO3AYWIHLIMH TEN.1000MEHHH-
KamM# PpEKYNepaTUBHOIO WJIH pEreHepaTHBHOIO
THRA).

IMpouecchl aByxcryneHuaTolt o6paboTkd Bo3-
AyXa B CHCTeMe C PEeKYNepATHBHBIM BOJOBO3ayLI-
HbiM Temn006GMEHHHKOM, B KOTOPOH MJeHOYHAS
rpajipHA ¥ KOHOMIMOHeD PabOTAKOT HAa OJHOM
HAPYXKHOM BO3/1yXe, IOKa3aHul Ha puc. 15.38. Ha-
PYXKHbIA BO3JYX NMPOXOAHT NMOBEPXHOCTHBHIH BO3-
AYXOOXJIAAUTEIb W OXJ1aKIACTCA B HEM OT COCTO-
sHuA ] 1o cocTosHus 2. 3a1eM BO3AyX opoluaeTes
UMPKYJIMpYytolleit Bojoit, pasbprisrusaeMoii B Ka-
MeEpe, H M30PHTATLNUAHO YBNAXHACTCH H OXJIax-
naercs go cocrosuus 3. [Tpoxoas uepes BeHTHANA-
Top B,, Bo3ayx Harpesaercs Ha 0,5-1°C u seinyc-
KaeTCs B MOMCLICHHE C MapaMeTpaMi, cOOTBETCT-
BYIOUIMMI TOUKE 4, @ 1Ocae acCUMMUJISIMN Ten1o-
Thl U BJIATH B NOMELIEHUH TIPUHUMAET NapaMCTphl
To¥kH 5. Boga and TemaooOGMeHHMKA oxslakdd-
etcsi B rpagupHe 7 (MM B Kamepe OpOLLUCHHA),

4epe3 KOTOPYH TNPOXOAMT HapykHBIA BO3AyX C
NapaMeTpaMH, XapakTEpPU3YeMbIMH TOHKOH /.
[pH 3TOM BO3AYX YBJIAXHACTCA, TEMNCPATYpPa €ro
MOHMXACTCA, a JHTAJIBbMUS TOBLIILIACTCH 3a CHET
TENOThI OXJaXAaeMOH BO/BI.

Jns nocTpoeHHs CXCMbl ITOFO Jpoliecca Ha
J — d-nnarpaMMe HaxOmAT TCMICPATypy HapyxX-
HOI'0 BO3/1yXa 10 MOKPOMY TEPMOMETPY (Touka 6)
M YCTAHABIHBAIOT BeAHYHHY AQ:

AD =, — 1. (15.66)

O6bI4H0 TP OXTAXICHHH BOJIBI Ha 5.5; 4 4 3°
COOTBETCTBEHHO NMpuHAMatoT A pasHo#t 5,5, 4 u
3°C. Koneunyro temnepatypy, °C, oxnaxaeHHo#
B IpajIMpHE BOAB! (TOUKA 7) HAXOAAT U3 Qopmyn
(15.66):

Iy = Ly + AD, (15.67)

ITpi nocTpoeHMn NpoLecct OXIaMKAECHHS BO3-
Ayxa B BO3gYyXOOXJanuTene (npsMas [ -2) cienyer
HMETH B BHIlY, WTO Tepenan TeMmmepartyp

Ay=t, =15, 22, (15.68)

HO XKeJATeAbHO NpHHAMATHL Af, 2> 3.

Pajnocts TeMnepatyp BOABI B BO31yXOOXJa-
auTene A NPUHUMAIOT PaBHO! Aty =ty — 1, € ‘
< 3. Jlanee HaXOAAT TOMKY 8, XuPHKTEPUIYIOLLYIO
HAYAIBHYIO TEMMNepaTypy BOAbl, MocTynatouiel
B I'pajHpHIO,

fow=th .+ Al (15.69)

Ecan 3HTANBNHA BO3IAYXd B MOMELIEHMH CY-
LIECTBEHHO HUKE YHTAJBLIUM HAPYKHOIO BO3YyXa,
HAMPHUMED paBHa Jg, TO Lienecoobpa3HO Hanpas-
JAATh B TpalupHIo ' BHYTpeHHHH, yaansemblii u3
3aHKA BO3AYX BMECTO HapyxkHsoro. Toraa mans-
HefillMA pacueT OXJaXACHUA BOAbI B IpaaupHe
MOXHO BecTH OT Toukd 6. Boaga, mocrynaroiuas
B BO3ayxooxnaauTeab A, Oyaer umers Gonee
HM3KYIO TEMIIEPATYPY, YEM TMpH MPONYCKaAHUM Ye-
pe3 rpaJlApHI0 Hapy»HOIO BO3jyXa.

Hanee soruucasioT kodpduument sdpdexrus-
HOCTH MCMApHTeNbHOTO OXMaXIeHHsl BOAK B Ipa-
auphe. Mo U. A. Ilene.iesy®,

Ey= (1w — 6 I s — ta) = (1 — M)(1 — KM),
(15.70)

1ae M - BcnoMoralenbHas BEjUMMHA:

* Menenes M. A. O THNOBOM pacyeTe ILIEHOYHBIX
rpasupen // XonoaunbHas TexHuka.— 1979.-Ne 4.
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15 6. Vaaasnenue u vxiamdenue doidyxa

BO3AYX

2 (X1

1

WS

P

AN VAR VALY §

i

i

| !

HAPY KHMIA l
!

|

l

t

1-K
o —_— P ] 15,71
M cxp( % ) (15.71)
K L 4v187(’:u = IWI)B:/{J:n s "’1):
(15.72)
¥ = 0,092 vO-2 408/10:2; (15.73)

T h—-COOTBETCTBEHHO NPOCBET MEROY NIACTHHAMM 1LIC-

HOYHOM 1 DAHPHH M MX BBICOTZ, M U CKOPOCTA BOIIYXd

B AUBOM CEYCHHM HACANKH, M/C, V- KMHEMdIHHCCKas

3

BAIKOCTB BO3NyXa, MY/¢; B, -xodhduumen: opoweHHs
BO3AyX4 BOJOW B rpadHpHe, Kr'xr

KoneuHyro Temmnepalypy Bo3ayxa, "C, nocae

TPaIHPHA MOKHO NPHOTHKEIHO HaliTH nmo dop-

MyJe
E: = (I:l - f:.!)f'(rul - rll x) =
= 1,58 B4 (op); ©$7E 0.

Mpu (vp), = 3 kry(m*-°C) u £=125 u3
dopmyet (15.74) creayer
& 1y =09ty — 15 JBY?  (15.75)
DHTANLTIAS BO3AYXA HA BBIXOAE M3 TPAAHPHH
onpefleIReTCA W3 ypaBHeHMs (eunosoro Gamanca

b= Jl + 4.]37(1: w—h t}Br'

(15.74)

TMo W3BECTHBIM 3HAYCHHAM [, H T, ¥ Haii-

NEHHbIM 3HAYeHUAM {5 W J4 cipoar na J — d-
3 3an 1976

ﬂ«z ;
[[ r r
to~L t
S [T DR s "
i J5 (>§€7 J tf‘)
2N SIS
it 1) g
X
7] oiad
Ty

Puc. 1538, CKB ¢ xoMOMHHPOBBHHBIM KOCBEHHBIM H
HPAMBIM {ABYXCTYNEHHAIbIM) HCNAPHTE/IbIbIM OXJTAKIE
HHEM BO3JYXA

a CXeMd, 3 llflﬂ]]ct'(‘lﬂ HIMEHCHHR COCIOAHHE ﬂﬂﬂn}'xﬂ B CHCleMe

JAWArpaMMe TNpOLECC M3MCHEHHA COCTORHHA BO3-
Jyxa B Ipaaupue (Touku /-10).

ilpumep 154. B nomeuicHHH BbIAENSETCA
11,61 kBt sBHod 1ennoTtht. [lapameTpel Ha-
pyxHOro  Bo3ayxa. t, =30°C; @, =30%;
J, = 50,6 x/lx/kr. TemnepaTypa Bo3ayxa, yxoas-
LWeI0 M3 NOMEIeHHsA, N0MKHA ObiTh fs = 21°C.
Tpebyercs onpeacsivlb KOJIHYECTBO BO3jyxa, KO-
TOpOS HEOOXOMMMO NMPONYCTHTh Yepe3 rPaanpHIO
H BBECTH B NOMEUICHUE.

IMposoaum Ha J — J-nuarpamme NpaMyro
I 6 u Haxoaum t,; = 18°C. [IpurnMaeM 3Hadve-
HHe AB = 2" u mo ypasuenuro (15.66) mosyvaem
f.=18+2=20°C.

Ipunumaem Ar, = 3 ¥ 110 ypasHeHHto (15.67)
HAX0MMM 1, = 20 + 3 = 23°C. CrpouM npamyio
1-2n0 d; = const npu ¢, = 23°C u npamyro 2-11
no J, = const, Toraa t,; = 154°C.

[Mpunumaem  oddexTHBHOCTE  TIpOlecca
trenoobMeda k, B xamepe OpolueHUs b pasHOH
0,9 ¥ HaxOAMM TCMIEPATYPY BBIXOAALICTO H3
kaMcpel  Bo3ayxa: 13 =23 - (23 -154)09 =
= 16,2°C. InotHocTs Bo3nyxa p = 1,193 kr/m?.

lMpuenMaeM  TIOBBINIGHHE  TeMIEPATYpPLI
BO3oyXa B BeHTuasTope paBHbiM 1°C, Toraa
ty = 17,2°C.
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Boiuucasgem pacxoa BBOJAMMOTO B MOMELEHAE
BO3IyXa

Ly =Q,/c,plts — ts) = 11,61/1 x
% 1,193 (21 — 17,2) = 2,56 kr/c (9140 xr/q).

IpoH3BOAHTENLHOCTE BEHTHASTOpa B, ¢
y4eToM 10% noTtepep Bo3xyXa cocTaBHT L, =
=2,56-1,1 = 2,78 (10300 m*/u).

IMpunnmaem Ar, =2°, Torma mo dopmyne
(15.69) f.,=20+2=22. HaxoguM pacxon
BOABI, OXTaXAaeMOM B rpajupse (c ysetom 10%
IOMOJIHUTEIBHBIX TEMIONOCTYIUIEHHH B Tpybo-
MpPOBOAB! M B IPaAMpHIO):

W, = 11,61 1,1/(4,187-2) = 1,52 kr/c (5480 kr/1).

HavanbsHolt TemnepaType Boawl I3 , = 22°C
cOOTBeTCTBYET mo J — d-AuMarpaMMe SHTANbOHA
HachIIUEHHOro Bosayxa J, , = 64,1 kJIx/kr.

TMpuuuMaeM BbICOTY IUIGHKOHECYLUHX TIIiac-
THH B TpajdpHe A = 2 M, NPOMEXYTOK MEXIy
BamMu T = 0,05 M, cKkOpoCTh B XMBOM CeYeHHH
HacalIku v = 3,5 M/c, KHHEMATHYECKYIO BA3KOCTb
Bo3gyxa v=16,6110"6M3/c ® mo dopmyre
(15.73) BeluMciaseM

¥ = 0,092 (16,61 - 10~ %)% 2%8/0,05- 3,5%%) = 0,278.
IMpuauMaeM k03 GUIMEHT OpoOlleHHS B rpa-
mupue B, = 0,6 u no dopmyne (15.72) vaxoaum
K = 4,187 (22 - 18)0,6/(64,1 — 50,6) = 0,744,

Ilo dopmyne (15.73) BblumciaseM BCroMora-
TEJbHYIO BEJTHYHHY

M =exp[— (1 — 0,744)0,278/0,7] = 0,9.

Mo dopmyne (15.70) ompenensem koadu-
uMeHT 3¢dexTHBHOCTH TennoobMeHa B rpajHpHe
E;=(1-09)/1—-0,744-09) = 0,3.

W3 ypasHenus (15.69) HaxoguM KOHEYHYIO
TeMmnepaTypy Boabl, °C, mocie rpagupHu

f,.=22-0,3(22-18)=208.

W3 ypasHenua (15.75) W ypaBHeHHA Temjo-
BOoro fanlaHca HaXOOUM KOHEYHYH TEMIEpaTypy
BO3/1yXa H €ro 3HTAJbIHIO IOCJE IpaJHpHHA:

15, = 30 — 0.9(30 — 20.8)0.6%% = 22,5°C;

j5 = 50,6 + 4,187 (22 — 20,8)0,6 = 53,6 x[{x/kT.
3aTeM paccuuThiBaeM M noAbUpaeM Tero-
OOMEHHHK KOCBEHHOIO HCHAPHTENLHOTO OXJIaXK-

nenus (I crymens), popeynounyro kamepy (11 ery-
neHb OXJaxJeHus) H rpanupHio. KoanuyecTso

BO3/1yXa, MPOIYCKAaEMOT0 4epe3 IPafHpHIO, COCTa-
BuT W, = 1,52/0,6 = 2,53 xr/c (9100 xr/u).

15.7. MIOBEPXHOCTHBIE
BO3AYXOOXJAJAUTEIHA

15.7.1. O6uume cBeIeHWs

JIns oXNakIeHHS H OCYIIKH BO3JyXa IOMHMO
Kamep OpPOLUEHHS MOTYT HCNOJB30BATECA BO3-
gyxooxnanuTenn GJI0KOB  TerutomaccooGMeHa
BTM2, xoTOpBIMH KOMIJIEKTYyeTca TpeTbs Oa3o-
Baf cxeMa LeHTpanbHbIX koHaauuonepos KTI(3
(eM. mpuin. I1I). B pexuMax ox1axaeHHs H OCYLUKH
(BAArOBBINAJEHHA) MOTYT OBITE MPUMEHEHbI Tak-

" K€ [MOBEPXHOCTHbIE TEMI0006MeHHHKH G6110K0B

remtoytuanzalmn BTU-3 u BTOY-3, xoTopsimu
KOMIUJIEKTYeTCs 4eTBepTas Galosas cxeMa, a Tak-
*e BoanyxoHarpematenu | momorpena,

B Bosgyxooxnaaurensx (BO) B xawectse
XOJIO/IOHOCHTEJIA MCTO/Ib3YETCA OXJIaX/AeHHas BO-
na npu pasienun go 1,2 MITa. Ipumerenne so3-
AYXOOXJAaOWTeNell H COOTBETCTBEHHO 3akphiTol
CHUCTEMBI X0J1010CHAGKeHHR UenecoobpasHo npu
OTCYTCTBHH BOJIbI TIHTHEBOTO Ka4ecTBa, Npu Heob-
XOJMMOCTH COKpalleHHs MPO/I0JBHOTO pa3Mepa
YCTAHOBKH MM HEBO3MOXHOCTH OPraHu3aluu
CaMOTeYHOTO C/IMBA OTEIUIEHHON BOABI OT ycTa-
HOBKH H T.TI,

BoamyxooXxnamuTe ¥ UHEHTPaJbHBIX KOHIW-
LIMOHEPOB KOMIEKTYIOTCA H3 Tpynn 6a3oBbX
Tem1o0OMeHHAKOB Pa3IMYHON HIH ONMHAKOBOM
pagHocTH. Yncno W Tun Ga3oBeIX TemwiooGMeH-
HHKOB, 3anoJHaomuX PpoHTanbHOe ceyeHne BO,
I8 KaXIOro THIOpa3Mepa KOHAMIMOHEpA NpH-
BejeHkl B Tabu. 15.18. Texuudeckne ¥ KOHCTPYK-
THBHBIE XapaKTepHCTHKH 0a30BhIX Tennoolmen-
HukoB fanel B npui. IIL Jing rpymmer Tensnoo6-
MEHHHMKOB, PACIIOJIOKEHHBIX NMOCAECNOBATEILHO TIO
BO371yXy, NMPHMEHAETCA IO XOAY BO3[yXa mapal-
NenbHAs HIH IOCNeNOBATENbHO-POTHBOTOYHAS
cXeMa OOBA3KH MO XOJOZOHOCHTEH).

15.7.2. PacyeT moBepXHOCTHBIX
BO31yX00X.1a/IHTe IeH

['padoananuTuveckuii MeToa TEMNOTEXHH-
YeCKOro H da3IpOTHAPOAHHAMHYECKOTO pacueTa
BO3JYXOOX/IaAHTENCH LEHTPANbHBIX KOHIHLHO-
HEPOB, OCHOBaHHBIA Ha TEOPETHYECKHX W IKChe-
pHMEHTANbHBIX  paBoTaX, MNPOBEIEHHBIX BO
BHWUHWkonanuuorepe, paipaboran B. U. Bansim
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TABJIMLIA 15.18 UUCJIO U TUIl BA30BbIX TEIIJIOOBMEHHHWKOB

Cxema 068s3kM TennooGMENHMKA 10 Boe

Konauunonep Ne pucynka
mo GpouTy 1o Xomy Bo3ayxa
KTL3-10 Mapanneasras 15.40,a
J
IMocnenosaTenbHO- 15.40,6
NPOTHBOTOYHAA
KTL[3-20 [Mapannensvuas 15.40,8
IMocnenosarenbHo- 15,40,r
TIPOTHBOTOVHASA
KTII3-31,5 Hp- IMapannensuas 1541,a
5
2 5 IMocnenosaTtenbHO- 15.41,6
NPOTHBOTOYHAS
KTI]3-40 . IMapanienbHas 15.41,8
4 Py IlocnenosaTensHo- 15.41,r
MPOTHBOTOYHAS
He- IMapannensras 1541,a
§ | 6
t :] IMocnenoBarenbHO- 1541,6
NIPOTHBOTOYHAS
KTII3-63
5 ls MapannensHas 15.42,6
-4 ¢
KTIL3-80 -4 712 L Mapannensuan 15.41,8
: 4 | 4 p IMocnenosaTtenpHO- 1541, r
L_J_ TIPOTHBOTOYHAS
4 L MapannensHas 15.41,a
6| 6
IMocnenosarensHo- 15.41,6
R R > NPOTHBOTOMHAS
KTL[3-125
...
§ §
Ij 0 Mapannensuas 15.42,a
6| 6
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Hpodoascenue maba. 15.18

Cxema o6Bs3KH Teltoo6MeHHMKA 110 BOdE
Kounuustouep Ne pucynka
no dponty no X04y HOIAYXa
= 1: ™ Mapannensuas 15.42,6
KTL3-160 - i TMocnenosarebHO- 1542,
5073 NPOTHBOTOMHAS
o
& 1 8
- 5 1s -
0 ]
KTLI3-160 2104 MapaniensHas 15.42,r
616
-4 3 P H> i L MapaanensHas 1541,a
< "fl— > IMocnenosarenbHO- 15.41,6
5 5 t 6 NPOTHBOTOHHAS
KTLI3-200
- - L
i 158 % K n 15.42,a
. E : ] apajiciabHag 4L
6 6 [
. 44
5 5 5 TMapannensHas 15.42,6
KTL[3-250 . 5 5 . 5 . INocnenosatensHo- 15.42,8
d ) h NPOTHBOTOYHAS
7 ] 6
44
-+
M 5 _‘1 §
o <4 5 5 : 5 L MapannensHas 1542,r
’ 3 Nipmh
& & 6
i

Yenosubie 0603ua4eHus HA Jcku3ax: 3 u 4 -Gasosbie Tennoobmennukd H = 1,25 M u cooTBercTheHHo [, = 828
#1655 Mm; § ¥ 6-0azossie TernoofMenvkd H = 1,5 M u 2 M; /) = 1655 mMm.
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1 A.B. CtenanoBeiM*. Mero/idka CnpapeMBa
B IUMPOKOM [HATA30HE M3IMCHCHHS CKOPOCTII
ponel 0,1 <w<20mM/c ® MaccoBoH cxo-
pocTd BO3dyxa B0 (POHTATBLHOM  CEYCHHM
vp =2 — 5 kr/(M?%-c).

B ocHOBY METOAHKH TEMIOTEXHUYECKOIO pac-
yeta BO mosoxkeRo MpeacTaBlieHHEe 00 yCJIOBHOM
TPOLECCe CYXOTO  OXJIAMICHUS, TIPUHHMACMOM
BMECTO PACYETHOIO  DEanbHOro npouecca MU
onuchidacMoM  GespasMepHbIMH  TEMTOTEXHH-
YECKMMH XapaKTepPUCTHKAMMU.,

Jnd  NocTpoeHHS  YCIOBHOTO — NpPOLESca
(puc. 15.39) yepes 3a4aHHBIC TOYKH C HAYAIbHBIMH
(Jg 4 s u) ¥ KOHEYHBIMH (J, |, I, ) TAPAMCTPaMu
OXJI4MIAEMOr0 BO3AyXd IIPOBOMTCS :Iy4 Tpoilec-
ca obpaboTku Bosayxa B BO no mepecedenns c
kpupoi @ = 100% B Touke 7. B pe:xumax ¢ paaro-
BblIAIEHHEM YKalaHHas TOYKA XapaKTepusyeT
cpeanior Temnepatypy nosepxitocTu BO. Uepes
3d,JdHHbIC TOYKH NPOBOAATCH TAKKE H30)HTAJIbIILL
(Jy w =const, J,, =const) A0 TepeceycHns ¢
JHAMEH  MOCTOSHHOIO  BJWIOCOJAepKaHus  d, =
=const TOYkH f,. 3uadenna Ttemnepatyp (%,
M 15 ) B TOYKAX NCPECCYEHHS H30IHTATIblL C JIMHHER
d, = const ABNAIOICH PACYETHBIMM K XapaxiepH-
3YHOT YCIIOBHBIH mNpOLEce CyXOro OXTau{eHYs
BO3ZYXA.

Ten10TeXHUYCCKUE  XapaK.ePUCTHRM  BLIpa-
KARTCH OTHOCHIEALHLIME 1lepenajaMid Temilepa-
Typ no Bo3ayxy 0, u Boze 0, COOTBCTCTBYIOIAMHE
OTHOCHTC/IbHOMY OXJIAXACHHIO BO3IIYX4 M OLHO-
CH1EJbHOMY Harpesy Boabi B BO.

B olmeM BHAC OTHOCHTEINLHHIC d¢penabl
TEMIICPATYP BLIPAXAOTCS 3aBHCHMOCTAMM:

0, = At /AL, (15.76)
8, = Mt Al, (15.77)
rae
Bl Y b (15.78)
At, =ty y =ty u; (15.79)
Aty =1, y— 14 u. (15.89)

ﬂﬂﬂ PEAKHUMOB € BJIATOBLIICTIEHUCM PCKOMEH-
AYSTCH HCNOJAB30BATh 3dBUCHMOCTH!

* PyKOBOUMIMIA MATCPHANT HO NEHTPUAbUbLIM AOH-
avupoHepam. 4. II. MeioasdeckHe MalvpHaiud 1O puc-
dery M BoiOOPY 000py.(OBABKA UEHTPS Intia'a MOHLHAIHO-
depos KTLI3. Auapbom 1L MeToanka pacte i1 BO3OYAG-
oxpaauiene.— M.: CanrexHU M npoexr 199}

tf,

df, '-'-CUﬂSt
Puc. 15.39 JlocrpoeHne ycaoBHore npouecca cyxoro
OXJIaKAeHUA
'ln I Jn K
0,=—; 15.81
b Jga—rd, — ( )
! s :x.
0, = = - (15.82)

h (Jmn_rdn)/{'g‘rx-n-

OTHocuTenbHbIE Nepenaibl Temnepatyp 0, u
0, 32BHCAT OT NUIOILAAM TeIUlonepeaatouieii mo-
sepxHocrd BO. maccosbix pacxonos Bo3gyxa M
BOJIbI, cxeM ©OBA3IKM OGasoBbIX TeluiooOGMeH-
HHKOB 10 (J)POHTY W 1O X0Jy BO3ayxa. PacueTnbie
3aBHCHMOCTH /LA BhiusicneHua 8, u 8, BO. cocto-
SIHX M3 rpynmbi 0a3’oBbIX  TCMI000MEHHHKOB,
CTIOXKHBI M rpoMo3zku. TTosroMy aiis ynpoltenus
Bulbopa Bozayxooxaaautened BHWMHWkontunuo-
HepoM pa3paboTaHbl TCIUIOTEXHUYCCKHE Xapaxie-
PHCThKH ycTanoBok BO B BuZe TPaMXOB 3aBUCH-
MocTedt 0,(0,), mpeacTaBNenHble HA HOMOTpaM-
Max puc. 15.40-15.42.

Ipapurn  3asucamocteit 0, (0,), pacnono-
KEHHLIC B OJHOM KBaJpaHTe XOOPJAWHATHOMH
TLTOCKOCTH, MOCTPOEHbI [UIA BO3AYX00XIaguTered
Oaoxos TemomaccooGmena bTM-2 n Gioxos
retoyTHaniziy BTU-3 w BTOY-3 xonzHuuo-
nepos KTH3 npoussoamTensuoctio oT 10 ao
250 1p1c. M¥/4 ¢ umMcioM pasoB TpyGok n = 1-8,
Obo3xavenns kpusmx 0, (6) Ha HOMOrpammax
puc. 15.40-15.42 npuscaennl B Tadn. 15.19.

Kpuaspie 0, (8,) nocTpoeHbl HpH 3HAUCHHAX
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Puc. 15.40. TennorexHM4ecKHe M TMAPABJHYECKHE XAPAKTCPHCTHKH TelnooOMeHHHKOB KoHauumonepos KTII3-10
1 KTL[3-20 ¢ napamienbHoit cXxeMoit 06BA3KH (g, 8) ¥ Nocae.10BaTeAbHO-IPOTHBOTOYHOM (6, 2)
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Puc. 15.41. TemnorexHuyeckue M [MAPABIHYECKME XapaKlepHCTHKM TertooOMeHHMKOB KoHauumosepos KTLI3-31,5;
KTL3-40; KTLI3-63; KTL3-80; KTLI3-125; KTL(3-200 ¢ napauiejbHO# cxeMoii 06BA3KH (@, §) ¥ MOC/Aea0BATEIbHO-
NPOTHBO rOYROH (4, 2)
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KTU3-125; KTL3-160; KTLI3-200; KTL3-250 (4, 6, ¢, 2—cM. B Tabn. 15.18)
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TABJIMLIA 15.19. OBO3HAYEHME KPUBBIX 6, (4,) HA HOMOTPAMMAX PMC. 15.40-15.42

Yucno psuaos tpyHok
o Xoay BO3AyXa

Obcauavenne kpuseiy 0, (0,)

TeI000MEHHHKOB 1 I A !2[ B l 3 | 4 ’ 3 J 6 I 4 3
Obuiee 1 152 25 3 4 5 6 7 8
IMocnenosatesibHO B L5 2 14+1,5 142 242 14242 24242 2424242 2424242

Kax/0M H3 YCTAHOB-
JICHHBIX TenJao0oOMeH-
HHKOB

cKopocTeil Xo10M0HOCUTeNs B Tpybkax BO ot 0,1
1o 2 M/c (BepXHHE KOHLBI KPHBBIX COOTBETCTBYIOT
MEHBIIHM  3HAYEHWAM  CKOpOCTed, HHXHHe —
GONMBIIHM) MPH OTHOCHTEIBHKIX pacxofax G, =
=G,/G,, pasnbix 0.64; 0,8; 1,0; 1,.25. Buibop
HOMOrpaMMBbl TIPOM3BOAHTCS mo Taodxn. 15.19 B
3aBHCHMOCTH OT 32/[#HHOTO THIOPa3Mepa KOHIH-
uwHoHepa, cxeMel 00Ba3kH BO 1o Tenonocuremo.

IMpu pacdere BO BcTpenaroTcs aBa BHAA
3aJa4 - NPAMas H oOpaTHas:

npAMas  3aaaua - onpeaensloTes  Tpebycmas
NJIONIAJAE TEMIOOOMCHHOM MOBCPXHOCTH, 00BA3KA
BO, naua;ibHas TEMINEPaTypa H Pacxod X0J0ao-
HOCHUTENS MPH 3aAHHBIX PACXOE, HAYATbHBIX M
KOHEYHBLIX TNapamMeTpax oOpabaTeiBaeMOro BO3-
ayxa:

ofparuasn 3ajaua  (MOBEepOYHBLIH  pacueT
BO) - onpe/fensioTc KOHEYRBIE MAapaMETPhI BOIBI
u oBpaba1biBacMOI O BO3AYXA NPH 381aHHBIX pac-
XOdaX BOMLI H BO3AYXA, HAYAIBHBIX TMapaMeTpax
BOABI W BO3[yXa, NIOLIAAM TeTI006MeHHOI mo-
BepxHocTH M 06Bs3ku BO.

Ten10TeXHHYECKHH PpacucT BO3JYXOOXNAIM-
TeJCH BBIMOJIHACTCA B TAKOH MOC/ICAOBATEIb-
HOCTH.

I. Mpsaman 3agaua. McxonHeie naHHBIE: pac-
xox Bo3ayxa G,, HavadbHbIe 1, ,, J, , W KOHCUIbIC
l o Ju x TEMIEPATYPHl M OHTAJBNUM o6pabathl-
BaecMoro Bo3ayxa. Tpebyercs onpelieMTE THNO-
pa3mep BO, tpebGyemyro miomaje Tenroobmen-
HO#l mosepxHocTH F.

1. Ha J — d-nual paMMe CTPOSAT YCIOBHBIH
Mpolecc CyXoro oxJaxaeHus no puc. 15.39 u
HAXOAAT PACHMCTHbIC 3HAuUeHWA 15 1%, W 1, d,.
Ecnu nyu npouecca HE TEPECCKAET KPUBYIO
© = 100%, TO OCYUIECTRICHHUE 3aMAHHOT O PeXUMa
HEBO3MOXKHO.

2. HadaipHyro TeMIeparypy BOIb! 1,
BBIOUPAIOT M3 YCHOBHSA: [, — I, , =3 — 6°C aa
PEXHMOB € BIATOBBIMANEHHAEM; 1, ~ Iy , <3 —
— 6°C ans pexnMor 63 BIATOBRINTAICHUS

3 OTHOvHreabHBIN Ncpenan TeMnepatyp 1o
so3ayxy OF smuwcnsgiolr no dopmynam (15.76),
(15.78), (15.80) wom (15.81).

4. OtHocuTenbubd  pacxoa  Bodayxa G,
olpeaeasioT no dopmyme
G, = G /G, (15.83)

rae Gy°™ HOMHMHANLHBI PACX0 BO3AYXA /LA COOTBETCT-
BYHOLIEr0 THNOpa3sMepa KOHAHNHOHEpA.

5. Mo 7taba. 1518 nns 3amaHHOrO  THIO-
paiMepa KOHIMLMOHEPA BHIGHPAIOT HOMOT PUMMBI
o puc. 15.40-15.42, onuceisaromte BOIMOKHBIE
BapuanThl 06BH3ku BO 1o TenyovocuTeo.

6. Ha sribpannoli HOMOrpamMme TpPOBOIAT
BEPTHKATRHYIO JIMHHIO Pacd4eTHOTO 3HaueHus 6,
COOTBETCTRYIOIIErO YCIOBHOMY TPOLECCY OXJIaK-
JCHHS, [0 nepeccyeHns © kpupkiMu 0, (0) pas-
mvuHOf PAMHOCTH TipH 3azannoM G,. Kaxknas w3
TOYEK MepeccucHus OOecneynBaeT 3aJaHHYH0 Xo-
Jao0g0mpousronMTeNibHOCTE B BO ¢ pasnuynbmM
qucnoM psnos TpyGok. BeiGop ontuManbHoTO
BAPHAHTA ONpenenseTcs Ha OCHOBAHUM TeXHHKO-
IKOHOMMYCCKOTO CPABHEHHS.

7. Pacxoa soasl G, UTs KaXIOr0 BapHaHTA
onpenensoT 1o hopmyite

G, =G,
s

rae O, - opauHaTa TOMKM NCpECEYeHMA BEPTHKAJLHON
aunuir 07 = const ¢ BuOpanHo# 3anucHMocThIo 0, (6,).

(15.84)

8. Koneunyio  TeMuepaTypy
BEIMHCAgIOT TTo (opmysie

BOIBL Iy,

!R.l = ’x.u + B._UBD T ,l.n)' (islgs)

II. O6paTnas 3anada. Mcxoausle JaHHBIE:
pacxon Bo3avxa G, W xonononocurens G,, Ha-
qajibHBIE TEMMOEPATYPa f,,, 3HTAIBNUA J,, obpa-
SaTeIBACMOrO BOAYyXa, HavalbHad TeMIepaTvpa
XONCHOHOCHTENS 1, 5 4HCIO PHAOB TpYGOK n,
cxema oOBs3ke BO. Tpebyercs onpeaeluTh Ko-
HEYHBIE TEMUEPATYPY I, , W MTadbnuio J, , ob-
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paBaThIBACMOTO BO3YXa, KOHCHHYIO TEMTIEPATYpPY
XOMOJIOHOCHTENA £, ..

|. OnpeneasroT OTHOCHTENBLHBIN pacxon BO3-
ayxa G, o dopmyne (15.83).

2. Mo Taba. 15.18 Buibuparor HOMOrpammy
VA 3aJaHHOTO THHopasmepa u o0Bsa3ku BO, Ha
x0TOpo#i mocTpoeHa 3aBucumocTek 6, (6,). coot-
BETCTBYIOIAA 3aAHHBIM pAAHOCTH h U G,

3. TaHreHc yrila HaKJIOHA Jyda Ha HOMO-
rpaMme onpelensioT no gopmyne

0,/8, = ¢,G, /c,G,. (15.86)

4, Ha BniGpaHHO# HOMOTpaMMe CTPOAT JIyy
¢ HAKJIOHOM To . 3.

5. ®akTryeckue 3HaueHus O, u 0, HaxonAT
Xak KOOpPAMHAThl TOYKM NEPEeCEUCHUA Jy¥a C 3a-
nausoit kpupo# 0,(0,) Ha BHOpaHHOR HOMO-
rpaMme.

6. TemnepaTypy B TouYKE [, OTpPEENAIOT MO
38/IAHHOMY 3HAYEHHIO Iy, M3 YCTIOBHA [, — Iy 4 =
=3 - 6°C. Ecnu 1, MeHbIlIE TEMNEPATYPhLI TOYKH
POCEI HAYAILHOTO BO3AYX4, TO PexHM 06paboTky
B03AYXa TIPOXOAHT C BJATOBBINIAJEHHEM, €CIH
Gonbiue—6e3 BraroBhIMageHus (Cyxoe oxjax/e-
HHE).

7. Ha J — d-nuarpamMme CTpPOSIT YC/IOBHBIM
NPOLECC CYXOTO M PeanbHOrO OXJAXIEHHA BO3MIY-
Xa 1o 3ajJaHHBIM 1, . J, , ¥ TIOJIyYCHHOMY 3Haue-
HHKO 1.

8. HaxooaT pacyeTHyrO HayallbHYIO Temre-
paTypy BO3ZyXa f§ , IUIA YCIOBHOTO mpollecca
CYXOro OXJaxXJeHus Bo3gyxa Ha J — d-amarpam-
Me.

9. PacueTHYX0 KOHEYHYHO TeMIlepaTypy BO3-
JyXa [P, VIS YCNOBHOTO MNpOLecca CyXoro ox-
JaXeHHS BO3JyXa OTPEAENANT N0 dopmyne

=18 = 0,(10u— te o) (15.87)

10. PacyeTHyK0 KOHEYHYIO ODHTANBIIHIO BO3-
ayxa J? , HaxomsT Ha J — d-quarpaMme B TOYKe
fepecedeHHs H3OTEPMBI 15 , C JIy4OM YCIOBHOTO
nporecca.

11. KoHeynyro temnepaTypy Bo3ayxa ¢, ,
HaXOJAT B TOYKe nepecevuenus Ha J — d-muarpam-
Me H303HTaJbMbI J; , = J§ , C Iy4OM peanbHOTO
npouecca OXJIaXIEHHS.

12. KoHeyHyro TeMmnepaTypy XOJIOAOHOCH-
Tens BRIYHCAAOT No Gopmyne (15.85).

AspoauHaMHYecKHe XapakTepHCTHKH (IOTepH
JaBJCHHA N0 BO3AYyXYy) Tem10oGMeHHHKOB ycTa-
HoBKM AP, npuBe/IeHbI B BW/IE 3aBUCUMOCTENR

4Pz, Ma
5 ]
4 g
n=8
J L
7/17/
2 > ///4/ ]
//,//‘/6/1(5// P
/'
A A
2 ValP28V4
9 ,'/ o =
3 o -‘I o J
7 P Lo, Bt F, ] O
§ /,1 7 ’45
5 4. i
Ve P 9
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3 /,/,
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// \\7,;
rd |
n=1
10' L
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P, K3/ (M%)

Puc. 15.43. [Torepu naBneHus no BO3YAYXY B Temnoob-
mMeHnnkax koHaHuuonepos KTLI-3 ¢ pa3nnunbIM unuCIOM
panos

AP, (vp), COOTBETCTBYIOMIHX PA3HYHON PATHOCTH
YCTAaHOBKH, Ha DHC. 15.43.

MaccoByro ckOpocTh BO3yXa BO (POHTAJb-
HOM CEYEHHMH Up BBIYHCIAIOT To hopMyne

(©P)gn = (15.88)

n
Fy,+ 3600
rae Fy -miomam ¢ponraisHoro cevenns BO. Mm%,
npuHuMaemas no npau. 111

B 6a0kax temiomaccoodmena BTM-2 aonos-
HUTEILHO YHYMTBIBAKOTCA TNOTEPU JIABJIEHHA IO
BO3AyXY B OPOCHMTEIBHOM CHCTEME M KallleyJ10BH-
Tensx, [Ta, Bervucnsemeie mo (opmyne

APE = 1,72 (vp)d,. (15.89)

[Tpu patote BO B pexumMax C BIaroBbimale-
HUeM BennuuHa AP} yseiauudpaercs B 1,6 paza.
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TunpaBnuueckne XapaxTepHCTHKM (TIOTCpH
JABJICHHS TIO TEIJIOHOCHTENO B yCTaHOBKe) AP,
KIla, onpegensrores no dopmyie
AP, =5 (g:-)zéz-% 1
x n ep B sly

(15.90)

rae b, —kodpduuHenT rHIPaBIMYeCcKol O CONPOTHRIICHHS
BO, npupejienHbiii B 1paBoi BepXHEH YACTH HOMOT PaMM
(cm. puc. 15.40-15.42). 3uauenns xoxpduunentos B,
b, B;. B,, By, By, Bs Bg, B, By coorsercrByior
YCTAHOBKE ¢ YMCJIOM panoB TpyDok 1o xomy Bozayxa 1;
1,5; 2; 2,5; 3; 4; 5,6, 7; 8.

INpamep 15.5. Tlpamas 3anasa. Mcxoansle
nanuere:  xoHmmuuonep  KTILI3-80; L., =
= 80000 m3/u; L= 70000 m3/4; G2 = 96000 M3 /u;
G, = 84000 M3/u; ¢, , = 26,5°C; J, , = 52 xJx/xr;
t, .= 14°C; J, = 36,8 xIx/xr; P, =993 Ila.

Tpebyercs onpeacnuth THNopasmep BO,
cxeMy OOBS3KH 110 XONOJOHOCHTEIIO, ln 4 Iy
G, AP, AP,

" Pewenue: 1. Ha J — d-nuarpamme cTpoum
YCIIOBHBIH TIpoLiece Cyxoro oxnaxnenus. Haxogum
ha=293°C £, =14°C;
=12°C; d, = 8,9 r/kr.

2. Tlpuramaem ¢, , = 8°C B COOTBETCTBHH
¢ I 2 TEIIOTEXHHYECKOTO pacyeTa.

3. Boiuncisem 8, no dopmynam (15.76),
(15.78), (15.80)

t, =

_265-14

= 0,67
"7 2658 0

3

4, Onpeaensem G, no Gopmyne (15.83)

84000
G,=—— = 0875.
96000

5. Io Tabn. 15.18 BeIGHpaeM HOMOrpPAMMBI
Ha pHc. 1541, g, 2, onHCLIBaIOUIME BO3MOKHBIC
BapuaHThl 00BA3kH BO Mo Xxon040HOCHTENH0. BbI-
6upaem HoMorpammy Ha puc. 15.41, se—mnapai-
e -4af cxema o6Bazku BO.

Ha BuIOP: HOM HOMOT paMMe POBOAMM Bep-
THKaneHyio a0 0, = 0,67 no mepeceyenHs ¢
kpusoii 0, (0,) npa G, = 0,875 ans BO c unciom
psnoB Tpybok n= 8. 3aBucumoctb 0,(0,) npu
G, = 0,875 nHaxoauM myTem JMHEHHOI MHTepmo-
AAUAR Mexay kpuBeivu ipn G, = 1,0 u G, = 0.8.

6. Onpenensem 0, = 0,3, xak opMHATY TOY-
ki mepeceucHus nuHuM 0, = 0,67 ¢ BeIOpanHHOl
kpuBoit 0,(0,).

7. Haxomum G, no dopmyne (15.84)

1,006 -0,67
4,187-0,3

rae ¢, = 1,006 xIx/(xr°C); ¢, = 4,187 x[Ix/(xr- °C).
8. Beruncasem ¢, , no ¢opmyne (15.85)
1xx=8+03(293-8)=144°C

G, = 84000 = 45075 xr/y,

9. Onpenensem (vp)y, mo dopmyne (15.88)

84000

T 928 20
8,28 3600 3 x1/(M°°C),

(vp}q,p e

rae Fy, = 8,28 m* npruuMaem no npu. 1L

10. Haxonum AP, no puc. 15.40
ans BO c uucnom psanos TpyGok n = 8, (vply, =

= 2,83 xr/(m?, "C).
AP, = 170 Ta

11. Buiuncasem AP; no ¢opmyne (15.89)
APt =17,72(2,83)* = 62 Ma.

O6wmne norepu gasnenus B BO mo Bo3myxy
COCTABIAIOT

170 + 62 = 232 ITa.

12. Haxomum AP, mo dopmyie (15.90)

0.67\? .,
AP, =00553( =) 0875798, = 207 xlla,

3

rae by = 5,53 102 npunumaem 1o puc. 15.41, ¢ ans BO
¢ yHcsmoM Tpybok n = 8.

15.8. OCYIEHHME BO3/IYXA COPBEHTAMH

CopbenTtbt mpumeHatoT B CKB ans momaep-
KAHHS B TIOMCUIEHHSIX HM3KO# BIaXHOCTH, HE0O-
XOAMMON MO TCXHOTOTHYCCKMM TpeboBaHuAM, a
Takke B oOprunpix CKB nnms mpemBapHTenbHOM
OCYIIKH BO3JyXa € UEJbIO JANLHCHIIEro npHro-
TOBJCHHS €r'o ¢ TIOMOIIbIO XJIaJOHOCHTES,
umeronero 6osce BLICOKYIO TEMIIEPATYPY, UeM Ta,
koTopass mnotpeboBanace O6bl Ge3 npHMeHeHHs
copGeHTOB.

Jlns ocyuiku Bo3myxa B cOpOLUMOHHBIX ycTa-
HOBKaX NPHMEHAIOT TPH BHAA MOIIOTHTENCH:

1) xuaxue moriotHTenn (abcopbeHThI)- Be-
WIECTBA, H3MCHSIOMIHECS (U3HYECKH HAH XHMH-
YeckH B IIPOUECCE OCYUIKH BO3ayxa (pacTBOpbI
XJIOPUCTOTO KaJbIHMS, XIOPHCTOrO JHTHH, Opo-
MHCTOTO JIHTHS H JAMITHICHTITHKONb);

2) TBepabic TOTAOTHTETH (aacopOeHThi)—
BEIICCTBA, He M3IMCHAIOUIMeCH (H3HYECKH B Mpo-
LEeCce OCYLIKM BO3/1YXA (CHIHKATENb H alIIOMOTCIb);
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3) TBepAO-KHMIKHE TNOITOTHUTENH - BEILCCTBA,
KOTOPBIE B TIPOIECCE OCYUIKH BO3/IYXa W TOTIOLIe-
HHS BO/BI M3 HErO NEPEXoAsiT U3 TBEPLOro COCTO-
AHUA B XKHIKOE (XTOPHCTHIH KANLIMI).

15.8.1. Ocyiienne BO37yXa KHIKNMH
noraorateasMu (abcopbeRTaMu)

AbcopOeHTbl MOLJIOMIAIOT BJAry, HO MOTYT
M OT/J4BaTh €€ B 3aBUCHMOCTH OT Pa3HOCTH JaBJIe-
HUA Tapa B BO3AYXE M Hil MOBEPXHOCTBI) PACTBO-
pa. VCIIOBHS PABHOBECUS JABIICHMA NApa 3aBHCAT
OT TEMMCPATYPbl W KOHIEHTPALIMH PACTBOpPA.

KoHuCHTpauHio pacTBOpa BhIPAXKAIOT OTHO-
UIEHHEM MacChl PAaCTBOPEHHOTO BemecTsa G,
K macce pacteopa Gg + G, %:

G

E= T 100,

. 15.91
Gy + G, 220

rae Gg—Macca BOMBL

dusnueckue CBONCTBA PACTBOPOB XapaKTepH-
syroTcs  (asoBoil  muarpammoit  (puc. 15.44).
Kpuockonuueckas kpueas AB5B onpeaeiseT ycuo-
BHA HACKLIILCHHA PAacTBOPA M JE/IMT AdarpaMMy Ha
BEPXHIOIO YaCTh, COOTBETCTBYIOIYIO KHAKOH da3e
JK, U HWKHIOKO MacTb, JICBas NO/JOBMHA KOTOPO#
XapaKTCpH3yeT YCIOBMA BbINAueHHA Jbma JI, a
npaBasg—yCIOBHS BhIllafeHHA KpucTamioB K a3
HaChIIEHHOTO pacTBopd. Touka b, npH KOTOpOH
OTCYTCTBYET AAKAR Yasa, HaspiBatitn YBTCRTHR-
4eCKOH.

Ha dasoByio aHarpaMmy HAHOCAT Takike
JHAYCHMA AaHaJola OTHOCHTCTLHOM BIAaXHOCTH
BO3/lyXa Ha, TIOBCPXHOCTHIO PACTBOPA

@ = Py/Pa (15.92)

rie p,-YOpyrocrs BOAFHOTO MApA HAL NOBEPXAOCTHIO
pacTBOpa HPH 3IAHHOM ero reMnepaType: p,— yIpyrocrs
BOASHOIO Tapa Hall NMOBEPXHOCTLKY BOUBL MPH T0it xe
Temiepartype.

Tlpu TemnepaType pacTBOpa Bblilie TEMIEpa-
Typel, COOTBETCTBYIOIICH  KPHOCKOMHYCCKOMY
COCTOSHHIO, YIIPYTOCTb BOJSIHOTO 11apa p, ¥ Beau-
yuHa @ (MPH MalbIX KOHUEHTPAUMAX) ABIAHOTCH
(yHKImeil TeMmepaTyphl 3aMEp3UHUS PactBOpa.
JTH BENMYMHBI NPAKTHYECKH OJIMHAKOBBI JL1s
pacTBOpA PAsNHHHBIX Colell (puc. 15.45).

Ecnu Ha J — d-AWar paMMy HaHeCTH KpPMBBIE
HACKIICHUA BO3yXa Haj PacTBOPAMH coJeil ¢
TemilepaTypami 3aMep3anua ot 0 1o —40°C, 1o,
HAUMHAA OT TEMICPATYPbl 3aMep3aHus, 3TH KpH-
BLIC OTKJIOHSIOTCA BJIEBO 0T KpuBoil ¢ = 100%.
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KOHUEHTPALMA, %

Puc. 15.44. da3zosas gnarpamMma JUIs pacTBopa MOBa-
PeHHOH COJH
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TEMMNEPATYPA 3AMEP3AHWUA PACTBOPA, °C

Puc. 15.45. OtHocuTeIbHAA BIAXKHOCTL BO3OyXa ¢ B
[OIPAHMYHOM CJI0e HA4 BOIHBIMH PacTBOpaMM coseit

[Tpu Temnepatype Bo3ayxa Beiue 0° KpHBbIE MO-
IyT PaccCMaTPUBATHCA KAK KPHBbIE OTHOCHTEIILHON
BJIAKHOC M.

H.H. MMasnos 8 1970r. na oOblMAYIO
J — d-nuarpammy (puc. 15.46) Hanec KpHBBIC KOH-
LCHTPAIMM BOTHOTO PACTBOPA XJIOPUCTOLO JHTHAL
JTOi COBMEUICHHON IHArpaMMoi yaobHo nosie-
30BATLCA TIPM BLIMOJIHCHHH PAacHETOB NPOLECCOB
CCYIICHHS BJIaHOTO BO3AyXa M BO3myliHoO# je-
copbuuu ocnabieHHOrO pacTBOpa.

JlyarpaMma  3aBHCHMOCTH  NaplHalbHOTO
[ABICHHS BOMAHOTO Mapa HaJ BOJHLIM PacTBO-
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Puc. 15.46. J- d-ana paMMa BAAKHOTO avia € KpH
BbHIMM  KOHUEHTPAUHMK BOMHOrO PACTBOPA XJIOPHCTOrO
MM
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KOHUEHTPALIMA PACTBOPA, %

Puc. 15.47. 3aBHCHMOCTh MapUMa TEHOTC FABTCHHY BOTAHOTO NAPZ 01 KONUEHTPAHPH ¥ TEMNEPATYPH! BOBLOIO
PacTBOPE XTOPHCTOTO KAMBLUHA

POM XJIOPHCTON KaIbILHA, KOTONOH MOWHO T0Mb-
10BATRCH M JIIA PACTBOPOB JOYTHX coneli mpu
ManbIX KOHHEHTPAHAX (ro, 20%) ¥ ¢ 0 THHAKOROH
TEMTEPATYpoil  3aMeplanng,  TIpHRENeHa  Ha
puc. 15.47. Juarpavmer nas pacTaopoB XIIOPHC-
TOTO TATHA TIPWBENeHE! HAa prc [5.48 -15.49.

TMornomneHye BONK W3 BOIMYXA CONPOBOX /A
€TCA BBHIMCTEHNEM TETUIOTBl MMIPATAIIMH, PACTRO-
penus, Pa3bapIeHus W KOHTEHCANTH, BTH TAHHbLIE
A PACTBODA XJIOPHCTOTO KASTLITHS [TPUBENICHRT HA
puc. 15.50.

HaubBonee mMHMPOoKO UIA OCYIHEH BO3IVXa
npuMmeHsroTes wiopueTsii ka Thiiit CaCl, - 6H,0

w xnopucterit muTuit LiCl. Ceoitctpa nx pactso-
poB mpuseneHsi B Ttabn 1520 u 1521, wHa
puc. 15.44-15.50.

Cveva mponecca Temiao- W BaaroobMmeHa B
MOKPOM BO3JYY0OXJI4UTeNe, KOTOpHIK opoina-
eTCH DPACTBOPOM COJIH  JIaHHOW TEeMIepaTyDhi,
nocTpoeHa Ha J — d-narpamme (pue. 15.51). Tipu
ONMHAKORCH TeMmepaType BO3Tyxa, PAcTBOpA H
ROJBI BO3AYX JINCNE OPCIUCHKS NAcTBOPOM (Tips-
Madg /-2 3) CTauoBUTCA CYUIC. MCM IIPH OPOILg-
M Bosloft (mpsmas ' 2 -3, T1ak kax d, <d5.
OTHOCHTENBHYY  BIAAWEOCTL  BOAYAR  MOKHO
MOHHAUTH ¢ TOMOLILEo pacTeopa ZiCl go 14 -23%.



ITpouecc abGcopbuuu ocylllecTBNAETCA B Ka-
Mepax OpOILEHHS KOHAMIIMOHEPOB, BLINOIHEHHBIX
W3 KOPPO3MEYCTOMUHBEIX MATEPHAJIOB C cemapa-
TOpAMH MOBBILICHHOM HAMEKHOCTH, a Takxke B ab-
COpOLMOHHEBIX anmapaTax.

Koa{puuueRT opolIeHHs, KI/Kr, BO3JIyXa
PacTBOPOM
Bpact &= (Jj = Jz)/('pacr (!pacr. 2 lpaer. 1)s
(15.93)

roe J, W J, -3HTAJIBIMA BO3IYXA A0 M MOC/e OPOIICHHH,
KJDK/KT; £, 1 W Iy, o~ TEMIEPATYphl pacTBopa 10
u nocie opoutenus, ‘C; ¢, — YACAbHASL TEIITOEMKOCTh
pacrteopa, k/x/(xkr-°C).

82 Taasa 15 Kowduyuonuposanue 6030yxd
a) 4,4 #ila Puc. 15.48. 3aBUCHMMOCTb NapUMATBHOrO JABJEHHA BO-
0% ASHOTO TIAPA OT KOHUEHTPALMH ¥ TEMMENATYPHI BOXHOTO
J? pactBopa xiopucroro nuThs (cocrasun I H. Kaueposuy)
e . a 30°C; 6- 90°C
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a ¢ momoueio pacteopa CaCly-6H,0- 10 KoHUEHTpanuio pacTBopa HeOoOXoAUMO Tod-
45-48%. JepKUBATH HA 3aJaHHOM YPOBHE, /UIA HEro WacTh

pacteopa (10-15%) npomyckaroT 4epe3 pPeKOH-
LIEHTPATOp, HATPEBAEMBIHl TApPOM C AaBJieHHEM
15-17 kIla unu ropsauei sojoi. Harpes pacrsopa
KOHTPOJHPYETCHA TIO TEMNepaType, KOHLEHTpallku
MM TIJIOTHOCTH.

KoHeyHast KOHIEHTpAllud pacTBopa HA BhI-
XOe M3 Kamep opoLlieHHs unu apyroro abGeopd-
NMOHHOIO alNapaTa BhIPAKAETCA YPaBHEHHEM

(l P Sl )
£, = — ],
S 1000 B,..,

Pacxoa pacrBopa, KOTOPBIH AOMKEH LHPKY-
JIMPOBaTh B CHCTEME, ONpeaesiseTcs AOMYCTUMBIM

(15.94)
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OTKJIOHEHMEM KOHIEHTpPAlMK oT 3axanHoit. Ot-
KJIOHEHHE KOHIEHTpAMH Ae 0ObIYHO MPHHHUMAIOT
paseeiM oT 0,001 go 0,003. Pacxox uoMpky.mu-
PYIOLIETO PAcTBOpPA, KI/4, OMpeldefsioT mo ¢op-
MyJe

Gpacr = W, + g,, = 0,001 Lp(d, — d,)(e — Ag)/Ae.
(15.95)

Macca pactBopa, kr, Heobxomumoro nand
3aN0JIHCHHA CHCTEMBI, ONpeIenseTcs ee 06beMoM
V, M*, M TUIOTHOCTBIO PACTBOPA Ppyers KT/MY:

GEer = Wpaer (15.96)

pacrt

OnomuMm u3 Hambosiee >ddekTHBHEIX abcop-
GeHTOB ABJIAETCH pPACTBOP XJIOPHCTOrO JIMTHA,
NpHMEHEHHe KOTOporo ofecneyupaeT BO3MOXK-
HOCTh TOJIYYEHHS BO3AyXa C KOHEYHBIM BJIAro-
cofiepKaHHeM 10 | r/Kkr; TeNa0TEeXHHYECKYIO YHH-
BepCAJIbHOCTDb, T.€. JOCTHXEHHE BCex TpeQyemblx
NapaMeTpoB BO3AyXxa B 00cnyxuBaeMOM MOMe-
LWeHHH B Mpefiesax Temmnepatyp oT —15 po
+50°C M OTHOCHTENBHOH BJIAXHOCTH OT 5 110
100% (T.e. BO3MOKHOCTL M OCYLICHHS, H YBJIA%K-
HeHMA BO3/yxa); GakTepuUMIHOe nelicTBue pact-

BOpa M ero 0e30macHOCThL AN JHOoAEH, BO3MOX-
HOCTB OTKa3a B PHJE CIy4aeB OT IPUMCHCHUS
BTOpOro nogorpesa B CKB, sactuunoe ynanenne
colepKalIMxcs B BO3JyXe 3aMax0oB; BOIMOKHOCTh
PEKOHIEHTPAUMHY PACTBOPA HH3IKOTEMIIEPATYpPHOM
Bono# oT TOL] miau TenmIOBLIMH OTXOAAMHM ITPO-
MBIIICHHBIX TPEANPHATHI, CYLIECTBEHHYIO 7KO-
HOMHIO 2JIEKTPHYECKOH JHEPruM Jaxe NpPU COB-
MECTHOM TNpPUMEHEHHH ¢ KOMNPECCMOHHBIMH XO-
JIOWIBHBIMH MAIUMHAMH, JKOHOMHMIO KAMHUTAJIb-
HBIX H 3KCIUTYATALHOHHBIX 3aTpaT M0 CPABHEHHIO
C OCYIICHHEM XOJOQUJIbHBIMHM MallHHAMH.
Henocratkom pacTeopa XJIOpPUCTOro JIMTHUS,
BIPOYEM CBOMCTBEHHBIM BCEM pAacTBOpaM colei,
ABJIAETCA €ro KOPPO3HOHHOE JEHCTBHE HA MeTaj-
Jibl, BBIHYAJalOLIee 3aLIMILATE TenjooOMeHHEIE
annapaTtbil W TPHJETAIOIME K HHM TNPHTOYHBIE
BO3OYXOBOABl YJIYYIUEHHBIMU TOKPBITHAMU MM
BBEJIEHHEM B pacTBOp uHTUOMTOpoR Cxema CKB
C YCTAHOBKOH [ OCYIUEHHs BO3JyXa pacTz0poMm
XJIOPHCTOrQ JIMTHA TOKa3aHa Ha puc. 15.52.
[Mpoxoms 4epes ocylmTenbHYIO kKamepy I,
BO3/lyX KOHTAaKTHDYET C PACTBOPOM XJOPHCTOrO
JIUTHA, OCYLIAGTCH H HECKOJbKO OXJIAKIACTCH.
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‘;’ Puc. 15.50. Onpenenenne obwedl tenaors copbuuu (/)
Gy, KAx [ (ke '6') ¥ KOHICHCAUWM PACTBOPA XJOPHCTOrO Kaihuus (2) (mo
wkajie A), TENNOTH THAPATALMH, PACTBOPEHHA M pal-
g7 Gapnenus (3) (no wmkane B)
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KOHWEHTPAUMA Li L, %

Puc. 15.49. Tpaduk jns onpejleneHAs yIAenbHOH TEMIOEMKOCTH (@) H NMIOTHOCTH BOJHOIO
pactBopa xiopHcroro nuTHa (6) (coctasun . H. Kayeposmt)
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WKANA 5, klm/xr

Puc 1551 Cxema npoueccoB Telulo- M Blaroodmena
NP OPOIICHAK BO3AYXOOXIIAINTENA COMAHBIM PACTBOPOM

A W B XpHBbIE HACBILEHHA COOIBEILTRENIIC WA PACTBOPOM

W BOnOH

a NOTOM OXJNIAMIAACTCHA K } B KHACTCA NPH NOCTO-
SHHOM IHTAILINAN, MPOXOTA Yepe3 HOPCYHOUHYIO
UIH H4CA LOMHYE) KaMepy Z2, TIEé KOHTAKTHPYET
C HeOpepelPq0 UHPKYIHPYROiLed poaon [Tocty-
nawinuil B kamepy [/ pacteop mpeasapHTe TbHO
OXJTANKIACTLS B 30/IOPACCOBHOM TemIo00MeHH:-
xe 3 BOJOH OT XOTONMHABHOH MAIGHHBI, U3 BOJO-
MPOROSA WM, HTO OOBIHO BBHIFOJHES, BOIOM,

TABTITIIA 1520 CBOWCTBA PACTBOPA
CaCl, 6H,0

Kon- Vaiemenan | Tevmepatypa, | [Lio1HoCcTs
NEHTPALHA | TEMIOEMKOCTH & npu 10°C,
% npr 20 C, Kr m?

wha/er OV byamep- | xeve-
| Jannd | HHA

0 48 0 100 =
1 4.11 -0,4 100 =
2 4,06 —0,9 100 =
3 3.98 —-1,5 100 -
4 394 -2 100 —
5 39 —2,5 100,5 10425
6 3.84 -3 100,5 1051,3
7 3. —3,6 100,5  1060,2
8 3,73 —43 100,5 1069.1
9 3.69 -5 100,5 1078,]
10 3.65 -5,7 101,2 10872
11 3,58 6,6 101,2 10964
12 3:52 —-7,5 10,2 11056
13 3,48 —8,5 101,2 1115
14 3,43 =94 101,2 11244
15 342 —10,5 1032 1134
16 3,34 —11,7 103,2 11438
17 3.27 —13 1032 11534
18 .23 —-14,5 1032 11632
19 3,14 —158 103,2  1173.1
20 3.25 —17.6 105 1183,1
21 3.1 —-19,4 105 11982
22 3.06 -21,5 105 12033
23 3.02 —23,8 105 1213,7
24 2,98 —253 105 1224
25 293 =29 107,3 1234,6

TABTULA 1521 CBNACTBA PACTBOPA LiCl

Kou- | Vaenvnas |Temnepatypa | Jusamu- |Tlnot-|| Kom- | Vaenvmas |Temmepaiypa, | Juravu- |I1no1-
mewtpad Temnoem- C ueckag | HocTs ((ueHTpad Tenmoem- c qeckaf | HOCTh
1M, KOCTh B3KOCTs | mpu || uug, KOCTh BAIKOCTE | NPH
% | opu 20°C, |samep-| kime- (mpn 10 C,|10 C,}| % | opu 20°C, {samep-| rune- [npu 10°C,| 10°C,
kx/(kr C)| 3anma | uns Ma ¢ |xr/m® klk/(xkr "C)| zammn | nus Mac |xr/M’
7,8 3,78 —8,89 102,11 12,753 1045 || 33,6 2,88 —40 128,1 47.28 1203
15,5 3,48 —21,2105.28 16,48 1085 || 37,1 2.8 —17,2131,3 64,255 1235
20,2 3,31 —36,81094 2129 1119 || 40,4 2,71 2,55 136,57 95,55 1257
25,3 3,1 —~5,6 114,5 26977 1150 || 43,2 264 1449 141,08 125378 1279
29,7 2,98 —-67,8120,7 36 1181 45,8 2.58 30,25 145,13 s -
48,2 2.53 50,1 149.02 -
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Prc. 15.52. Tpuanunramsras cxema CKB ¢ ocymmrenssoll kamepoil, nuraemoli pactsopom abcopbenta

] - ocytunTenshan kamepa; 2 - GoPCYROVHAA WM HucaouHaN kamepa, paboraiouian B pexuMe HI0IHTATLNHIHONO OXIAKAEHHS K YBIIAKHE-
HEA BO3IYX3; J-BOAOPACCONBHBIR TenOOGMEHERK; 4 - rPAlMPHA; 5 - Tern1006MEHIHUK; 6 ~BOIOPACTBOPHLI TeNn006MeHHUK-N00TPEBa-

Tenk; 7-KaMepa pPEeKOHNEHTPAUHH

pacTBOPa; &§-BO3AYAOHArpeBaTeab;, ¥- BOAOBOIIYIUHMEA TEILNOOOMEHENK-YTHAN3IATOD; /0 - KaHan

YARAAEMOTO M3 MOMEIOCHHN OCYIUEHHOTO BO3AYxa; /[/-XOnOaWILHAR MalumHa-Tennoso#t macoc: /2 w /J3-Wacoch EOHIeHCaTOpa
H menapmtens; /4. J5-TtpyGonposoasl, npRCoeAMHAENBIE X HCTOWHHKY HMIKOMoTeHUMANbHOR Teunora; 16, 17-TtpyGonposonsi, npm-
COSMMHAEMBIE X HCTOWHMKY BbICOKOMOTEHUUBNBHOK TENNOTH.

OXJaXkICHHON B rpaaupHe. YeM HIKe TeMmepaTy-
pa oxnaxiaromed BOABI, TeM, MPH BCEX MPOUHX
YCIIOBUAX, HIXKE TEMIIEPATYpPA PACTBOPA M NaplH-
&TBbHOS JaBNeHHe BOJAHOTO Napa Haf ero Mnopepx-
HOCTLIO, & CIEQOBATEILHO, TéM OONble MOXET
6uiTh ocymex Bo3myx. Hacts obearerHOro pact-
BOpa TOCTe KaMephl /| HACOCOM NepeXaIHBAETCH
qepe3 TennooOMEHRHHKH 5 M 6 B KaMepy peKOH-
LENTPaUMK PACTBOPA 7, PACTBOpP MOLOTPERAETCH
B NIPOTHBOTOYHOM Ten10OOMeHHHKE 6 HHIKOTEM-
nepaTypHO# BOIOM, BCAENCTBHE HWero B Kamepe
7 IPOMCXOOAT BRHINAPHBAHHE paHee NOTMOLICHEOH
BJIaTY H BOCCTAHOB/ICHHe MEPBOHAYANILHON KOH-
ICHTPALKH XJIOPACTOTO THTHA.

Fopsus#t  BoccTaHOBNEHHLIE pacTBOpP Ha-
TIpABJIAETCH B KAMEpPY OCYLIEHHS, MOMYTHO MO0~
rpesas B TennoobmenHuke 5 obeaHeHHBIH pacT-

BOp, MNOCTYHAMOWMA HA pPEKOHLUEHTPALUIO, H
oxnaxjascs B TemnooSMerHuke 3. Uepel pexoH-
LeHTpaTOp menecoobpasHo nponyckars aubo cy-
Xoft Hapy®HBIA BO3AYX, Mu60 yaaaseMbilt H3 no-
MeLIeHU# BO3AYX, €CM TapUMANBLHOE AABJICHHE
COAEPXRALIEIOCH B HEM BOAAHOrO Napa HUXe rap-
UHANGHOTO JaBJACHHA BOAAHOTO Napa B HAPYXKHOM
Bo3ayxe. [TocKOIBKY B TeueHHE MEPHOAR OCYIUKH
COCTORHME HAPYKHOro BO3LYXAa M3IMCHAETCA, Cle-
nyeT TpenyCMATPHBATH YCTpoHcTRO kamama /0
IS TPOMYCKAaHMA Yepe3d Kamepy 7 yaaasemoro
OCYLIIEHHOIO BO3JYXa.

Kamepst I ® 7 MoryT 6biTs (GOPCYHOHHBIMH
WM TUIEHOMHBIMH. B nmocmeaHux pacTBop XJIopHc-
TOTO JIATHA CTEKAET MO MOBEPXHOCTH TIACTHH HIHA
CETOK H3 HEpACTATHBAIOUIETOCK MaTtepuana (Ha-
OpUMep, TEXHUYECKOTO KAMpOHA).
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Tenno- u MaccooBMern npu o6paboTke Bo3ay-
Xa PacTBOPOM XJIOPHMCTOTO JHTHS B ORHOPAAHOMN
¢dopcyroyHOoR Xamepe, OGOPYIOBAHHOH LEHTPO-
GexHEIMU TAHTCHLMATBHLIMH (POPCYRKAME C Ha-
METpOM BBINYCKHOTO oTsechun 2 MM npH MJI0T-
HOCTH pacnonoxesns ¢ocyHox 30 m/M?, mccre-
mosatk B MucturyTe TennosnepreTvkn AH
VkparHpl. B pesynsTaTe uccnenopakuii yCTAHOB-
NeHa 3ABUCHMOCTh

a, = 3950 Byl v'e. (15.97)

KoapduunesT oTAauy notHol TemaoTh ag,
Br/(M?-°C)

o, = G, = J)/(F Aty o), (1598)

rae At,, ,,-cpenneapkdmeTHyeckas pajHOCTs TemIepa-
TYp BO3ZyXa H pacTeopa, C; r—CKOPOCTh ABUKEAHS
BO3JYXa B MOMEPEYHOM CedeHHH KaMEpPH, M/C (B JKcme-
PHMEHTAX CKOPOCTh BO3NYXA HIMEHANacs B Npenenax
0,1-1 m/c); G-pacxol ocyliaeMoro Bo3ayxa, kr/c; J,,
J,~HayanbHAR ¥ KOHETHAA OJHTAJBIHH OCYIIAEMOro
BO3aVxa, F.~unomanb TNOoMepe HOr0 CeYCHHHA KaMephl
opomwenns, M*; B, . ~KosbdHUACHT OPOIEHKS BO3IYXa
PpaccoyIoM, Kr/Kr.

TennoTeXHHYECKHH pacyeT OCYUIHTETbHEIX
dopcyHouHBIX XKaMep, paboTarouIEx Ha pacTBOpe
XTIOPHCTOTO JIMTHSA, BBINOJHAKT B CIAEAYIILEM
NOpAJIKE,

1. KoHeuHyro TeMnepaTypy pacTeBopa B No/-
JAOHE KaMeph! PHHAMAIOT Ha 5-7° BhIlie cpenHedH
TeMIlepaTYphl OXTaXJAroMIeHR BOILL

Ipacr.x = lep.» + (5 - 7) (15.99)

2. Koreynylo TemmepaTypy OCYIIEHHOTO
BO3AyXa MO CyXoMYy TepMOMETPY MONAraloT Ha
1-2° prilue TemMmepaTyphl PACTBOPA B IOLOOHE

fe2 = Tpper.x + (1-2). (15,100

3. KogeuHoe napuuanbHOe NaBJICHHE BOIA-
HOro mapa HAJ IOBEPXHOCTHIO PacTBOpa MpHHH-
MAIOT TakuM, 4Tob6el oHo Ha 150-250 [1a 6nu10
HHXKE MapLua/IbHOTO JaB/IeHHA Napa B BO3INYXe.
Ilo p-e-nuarpamme (cM. puc. 1548 u 15.49)
HaXOANT HAYANBHYIO M KOHEUHYIO KOHUEHTPALMH
€, ¥ €; XJIODHCTOrO NHTHA, & Mo puc. 15.53-ko-
HEYHYI0 TEMIEPaTypy OCYIIEHHOTO BO3ZyXa MO
soxpoMy TepmomeTpy. Ilocne sroro Ha J-d-
AMarpaMMe CTPOAT JHHHUIG MPOLECCA OCYLIEHHS
BO3JYXA PACTBOPOM H BRIYHC/IAIOT Pacxoj OTBO-
AMMO TeIIOTH! H BJATH.

4. 3apaBach BeJHYHHON MOJOfpeBa pacTBO-
pa, ONpENeNAIOT ero HavalpbHYH TeMmepatypy,
:C,

20 T

FTT™ "/:
T
15 Z

!

N 2

N o
ks

b/ 30 40

KOHUEHTPALWA PACTBOPA LICL%

Puc. 15.53. 3asucAMOCTL KOHEWHOM TeMMepaTyps! BO3-
AyXa MO MOKPOMY TEPMOMETPY OT KOHUCHTPRUKE BOTHO~

[0 PAcTBOPA XJIOPHCTOIO NHTHA H Te TYPBI BOIBL,
oxnaxnatowmeli pactsop [, (o M. H. Yeprobuias-
cxomy, O. A, Kpemueny u A.C, Yanaaposy)

1 - nRARS HACHUISHRS (OPUCHTHpPOBOTHO)

Touct.n = Ppucr.x — Alpecr - (15.10D)
5. OnpegensoT pacxod pacTsopa, Kr/u,
Gpacr = 02/(Alpacr Cpaer)- (15.102)

rae z-xo3puuMeRT AN Y4eTA TennoTH palGasnesHs
pacTBopa, pasasifl 1,05.

6. BerynacasoT  x03pOHUHEHT  OpOIICHHS
Buer = Gpoer/G 1 ¥03DHUIMEHT NOJTHOH TETIO-
OTAA4YH O,, a TaKke OIPCOCTIAIOT MIoLIAdE IOMe-
PEYHOrO ceueHMs, M2, KaMephI:

Fy = GU, — J)/(3950 ByE, v'® Atgy, o),
{15.103)

nocne 4ero noAGHPAIOT Kamepy U TPOUIBOAAT
pacHeTHl Beex TEMLTOOGMEHHHKOB M PEKOHLEHTpA-
Topa*.

K HeqoctaTkaM QOpPCYHOYHBIX Kamep CIeayeT
OoTHeCTH 3abupaHme dopcyHOX Bainagaromued u3
PACTBOp2 COMBIO H MOBBIIEHHBI YHOC pacTBOpa
Yepe3 cenapaTop.

OnnuM u3 Haubosee 3HAUHUTENBHREIX [10-
CTOMHCTB [JIOHOYHRIX KAMEp AB/ISCTCH MOHBIUAR
ONacHOCTh CphiBA H YHOCA Kamedk DPACTBOPA 110
CPABHEHHIO ¢ KAMEPAMH JApPYruX KOHCTpyKImi.
M. K. Tepeneuxas u H.H. [Tasnos ycrasosmim,
4yT0 KOMPOHUMEHTHEI TEMIO- H MACCOOTAAYH He
3aBHCAT OT KoHueHTpauuH pacteopa (30% <& <
< 45%) u cpegHeapHpMeETHUCEKOrO TEMNEPATYD-

* Yepuobuanscruk .M., Kpemuen O.A. u
Yasagapos A.C. Tennoncnoasayowme YCTAROBKE AKX
KOHIMUBOEKpOBARMA BO3AyXa—Kren: Man. AH VCCP,
1958,
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TABJIHIA 15.22. KO3®PHULHEHTLI TEILIO- U MACCOOTAAUYH U 3@CEKTUBHOCTH TEILIO- U
MACCOOBMEHA I1IPH OBPABOTKE BO3YXA BOAHBIM PACTBOPOM XJIOPUCTOI'O JIUTHA

Kospdpanuents Temwio- ¥

Koadduunents 3bbdexTupROCTH

MaccooTaaH
INS BO3AYXA obmme
fer — =
Nu = 0,028Re®7¢  (15.104) . . PR ey e
Iy — ryl:'r.z to1 — !ch'l'.'l

Nu' = 0,022Re®™® (15.105) = 1,58B%L2 (vp) =52 ~%! (15.108) = 1,21 (op)~ 242! (15.110)

E = Pas — P2 _ E

P31 — Ppacr.1

= 1,363, (op) 0% (15.109)

a="78(vp)"7"" (15.106) _Pa2 = Ppacra _

- Pt — Ppacr.i

B = 0,146- 10-3(.;(.))0-“ = 1,02(p) "% (15.111)

15.107)

HNpumeuvanus 1. Ypapaenus (15.104)—(15.111) cupapeanupsl b CEAYIOIMX ANANA30HAX HIMEHEHHS MEPEMEH-
HEIX: 9HCIa Peiironsaca 2500 < Re < 13 000; Maccosoit ckopocta 4 < (vp) < 12 kr/(c* M*); koadHnHEHTa yBeTHICHAS
Telico6MeHa B pesyasTaTe Maccoobmena | < & < 15; HETeHCHBHOCTH opornerus 160 < g, < 400 xr/(y- M), koadpn-
mmenTa opowennx 0,5 < B 5.

2. B xa4ecTB¢ ONPEACHAIONIErO PA3IMEPA NPHHAT OJKBHBANCHTHBIA OHAMETP WICAH MEXKIY MHILIACTOBLIME
NaCTHHAMM, § = AJ/c, Az, (rae AJ u At~ pasHOCTL SHTANBIUI U TEMOEPATYD; ¢, — YACNbHAR TEMIOEMKOCTE BIAKHOIO
BO3AYXE).

3. KoahduuuenThl Temio- H MaccOoOTZa4H ¢ M P BhMHECICHE COOTRETCTBEHHO MpH CpedneapupMeTHYecKoH
Pa’HOCTH TEMNEPATYP M MAPUMANBHBIX [1aBlacHui.

TABJWUILA 15.23. POPMYJibl AJ14 OMPEAENEHUA KO3QPUIHEHTOB INTEPEHOCA,
OPEKTHBHOCTH TEIJIO- U MACCOOSEMEHA U KOHEYHBIX ITAPAMETPOB BO3AYXA H
PACTBOPA XJIOPUCTOI'O JIMTHUA

DopMynsl, Xapak1epHIyOLIHe

INoxasatens
ABHKIH TemioobMen T maccoobmeH
aF-3,6 Yy L
Koaddument Ge; T Ga
niepeHoca
2{':1 o I‘t:'..’) Z(Pnl _‘P-I)
= ; (15.112a ) 7 (15.1126)
(fer = Tp1) + (b2 — 152) ) (Pa1 — Pp1) + (Pa2 — Pp2) (
N = 2(tey = tea) _ . 2(ps1 — Pr2) -
(tcl - 'pi)(z ! E} {pnl _ppl)(z = E]
2E, E, 2E, E,
= = 2 .. (15 -, 15.1136
T-E-T—oss (3119 2_F T=05E | )
Koadnunent - E,=N(1-05E); (15.114a) E,=N'(1 - 05E); (15.1146)
Qe THBOeTH Temuio- E=2(1-E/N). (15115) E'=2(1—EJ/N'). (151156)
El
Koneunsie napa- tez = toy — N(toy — tp1) % P2 = Pa1 — N'(psy — py') %
METPM DOy x(1-05E);  (15.116a) x (1 =0,5E); (15.1166)
fea =ty + (tey — ta)(1 — E). Poz = Pp2 + (Pa1 — Pp1)(1 — E).
(15.117a) (15.1178)
Koneynas Temne- by =ty — (t1 — i1} X —
paTypa pacTsopa x (1 - E). (15.1176)

MpumMevanus: 1. Popmyan cupaseninssl B npenenax 0,5 < E/N<1 805 E/N' <1
2. Koa@puumenT o, CBAIBBAIOLIMA IAPUMATLHOE TaBICHHE M BJIATOCOACMKAHHEE RO3AYXA, paBe 0,65+ 107 ITa™!,
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HOTO HANOpA [ MeXNy BO3LYXOM M PACTBOPOM
QCET—1u;)<15°C H B HOCICAOBAHHEIX
Npenenax spasioTCs PYHKUHEH CKOPOCTH BO3yXa.
B nensx nonyueHHs JaHHBIX IS TEMIOBBIX
pacieros H.H. IlapaoB ucciaemosan remno- u
MaccooOMeH MEXIY BO3NYXOM H PAacTBOPOM XJIO-
PHCTOrO JIMTHS B TOPH3OHTANLHON NEPEKPeCTHOM
KaMepe, 3alloJHEHHOH BEPTHKANLHBIMH MHILIac-
TOBBLIMH TUIACTHHAMH, IO KOTOPLIM B BUJE TNJICHOK
cTexaetr pacTsop. PelynsTaThl McCRexOBaHuit
npeactasiaedpl B Tabm. 15.22. BenoMoraTenbmbic
NPOU3BOAEBIE (HOPMYJIbI JUIH HMHMEHEPHBIX pac-
4eToB paHut B Tabn. 15.23. ITonwssysace dopmyaa-
MH, NpHBEeAeHHBIMH B Tabn. 15.22 u 15.23, MoxHo
NPOH3BOAMTh NPAMEie H OOPATHBIE TEIUTOTCXHH-
YecKHe pacueThl MPOIECCOB OCYLIEHHA BO3JIyXa.
Yucnopble 3HAUeHHA KOX(PPHLUMEHTOB TEmIO- H
MaccooTAAYM NpHBeneHs! B Tabn. 15.24,
PexoHIEHTpAlMA pPacTBOpa MPOH3BOJUTCA
METOIOM BO3AyMIHON Jecopbuuu B aHanoruynol
nJeHOYHOW KoHTakTHOH xamepe. Pacteop npen-
BAPUTEILHO MOAOIPEBaeTcs B TenaooOMeHHHKe,
nuTaecMoM Bonoi (80-70°C). Becneactere mono-
rpesa NapuMaibHOE NaB/IeHMEe BOAAHBX HaPOB HAZL
MOBEPXHOCTLIO PacTBOpa CTAHOBHUTCA OOJee BLI-
COKHMM, 49eM TapUHaJIbHOE [1aBJICHHE MapoB B BO3-
AyXe, B pPe3yNbTATE 4ero paHee MOrJIOINCHAAN
BJIara BbINApHBAETCA H KOHIEHTPAIHA XJIOPHCTO-
ro AHTHA BoccTaHasauBaercA. Jng pacwera mpo-
mecca mecopbIMM MOXHO HCTONB3OBATL YpaBHe-
uua (15.104)—(15.107) 1 nanssie Tabn.15.24.
Yepes pekOHLEHTPANMOHHYIO KaMEpY Chely-
€T NPOMYCKaTh BO3AYX, YAATHEMbIH H3 KOHAKLHO-
HHUpYeMLIX TomeieHHH, n6o B GONBIIHHCTBE cy-
yaen oH Gonee cyxoil, WeM HapyXHbIH BO3IyX.
BoccTavoBneHHBIH pacTBOp, nogaBaeMbid B
OCYIIHTETLHYKO KaMepy, NpeaBAPHTENEHO OXJax-
naerca B TEIIOOOMCHHOM annapaTte, NHTAEMOM
oGopoTHo#l WK oxjaxacHHod somoH. [lpu Bcex
NMPOYMX PABHBIX YCIOBHAX, 9eM I/IyOxe oXnax-
IAeTCA BOCCTAHOBIIEHHBIH pacTBOp, TeM Gonkmui
Tiepenaj BIarocoAcpKaHus Bo3ayxa MOXeT GhTh
JAOCTHTHYT B Kamepe ocywieHHs. MeHss Temnepa-
Typy pacTBopa, MOXKHO OCYIMCCTBINTH JOObie
WeNaTe/bHble Npouecchl 06paboTkA BO3AYXA, T.€.
BCE TpOLIECCHl, KOTOPBIE BBHIMOJIHAIOTCE C TO-
MOLIBIO BOIbI, M, KPOME TOro, H3OTEPMHYHOE,
H303HTAJMbMHAHOE M TIOJUTPONHOE OCYHICHHE, a
TaKxe IOJOrpeB MpPH NOCTOSHHOM BIarocozep-
WAHHH.
INopbuleHKe TeMNEPaTyPLl PacTBOPa MPH ero
KOHTaKTe C BO3AYXOM B IUICHOMHOH OCYMIATENb-

TABJIHULA 15.24. 3IHAYEHUA
KO3®®HUUHMEHTOB TEIUJIO- U MACCOOTIAYH
P OBPABOTKE BO3AYXA BOAHBIM
PACTBOPOM XJIOPUCTOI'O JTUTHA
B [IIEHOYHOW KOHTAKTHON KAMEPE

MaccoBas CKOPOCTH BO3A B- 103,
LIyXa B KHBOM CESEHHH xr/(m%-4-xI1a)

xaMepw, Kr/(m?:¢)

[+
Br/(M-°C)

4 229 0,429
3 22,6 0,498
6 30,42 0,57
g 33,9 0,635
8 38 0,71
9 41,5 0,776
10 45 0,856
11 46,5 0,91
12 51,6 0,965

HOH Kamepe aBTODHI PEKOMEHAYIOT NPHHHMATh
paBHEIM At,,., = 2°C. Temnoso#i u raapabimM-
4eCkHil pacyeThl TENN0OOMEHHHKOB INA MOAOrpe-
Bd M OXJIAXIEHHS pacTBOpa AHAJIOTHYMHEI pacye-
TaMm BOAONOHOrpeBaTeNeH.

B page npoM3BOACTB NpH NPHMEHEHHHM MPO-
HECCa OCYLIEHHS BO3IYXA PACTBOPOM XJIOPHCTOIO
JNHMTHS C TIOCTEAYIOLIMM H30IHTANLHMHHEIM OX-
JIAN/ICHHEM IHPKYAMPYIOIeH BOQOM XamHTaib-
HBle 3aTparbl cHEXaloTcH Ha 20% u pacxojsl
IEKTPOIHEPrHH —HA 45% Mo cpaBHEHHIO C OCy-
IEHHEM ¢ TIOMOUIBIC XOMOAMIAHBIX MALIHH,

Ipumep 15.6. (puc. 15.54). B mwieHOuHOH Ka-
mepe Heobxoaumo ocywmnTts 10000 xr/y Bo3myxa,
HMEIOLIETO HadajbHble napameTpm f = 30°C;
@, =50%; d,=135r/kr; J, =65kAx/xr u
Py = 2,16 xlTa, 00 KOHEUHBIX MADAMETPOB f. =

PEFEHEPAUMA
b, 4830 4

ar®

Puc. 15.54, Cxema npounecca obpaloTku B03ayxa Boj-
HBM PacTBOPOM XODHCTONC IMTHH, NOCTPOEHHAA Ha
I - d-nmarpamme
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=27°C; ©,=30%; d,=68rkr; J,=
=448 xIx/kr u p, = 1,065 k[la. Hawanenas
KOHLEHTPAIHA PACTBOPA XJOPHUCTOTO JIHTHR &, =
= 43,4%, nHavanbHas M KOHEYHAA TEMNEPaTyphl
pactBopa 24 u 26°C, HayarhbHad H KOHEYHAs
TEMNEPATYPhI OXNaxaatolei obopoTHo Boab 26
u 24°C.

TpebyeTcs onpejle/MTh IUIONIAH TIOBEPXHOC-
TH KOHTAKTa B KAMepaXx OCYLUIEHHS M pPEKOHLEH-
TPallMH, MACCOBHIE DACXOJBI XIODHCTOrO ITHTHR
H PacTBOPA, & TakXKe ero KOHEUHbIE KOHIEHTPALMK
nocie OCYUICHHA M PEKOHUEHTPALHH.

Pacuer xamepnl ocymesma, ITpaHuMaeM Mac-
COBYIO CKOPOCTh B KHBOM CEYEHHM IUICHOMHOI
KOHTAKTHOM Kamephl op = 6 kr/(M2-°C); Torma,
cornacHo Tabm 15.24, o = 30,42 Br/(M?-°C),
a P =0,5710"2 kr/(m? 4-x[Ta).

Ilo pmarpamme p —& (cM. puc. 15.46) Ha-
yanLHOH TemnepaType pacTBopa 24°C H HaYaib-
HOM KoHuenTpaumm 43,4% COOTBETCTBYET map-
UHaJbHOE fJaBjieHHE TIapa Hag pacTBOPOM
0,4 kITa. Eciu NpUHATH KOHEYHYIO KOHUEHTPALMIO
43%, TO TapuManpHOC IABJCHHE NPH TeMMeEpa-
Type pactsopa 26 °C cocrasut 0,53 kITa.

Mo dopmymnam (15.112a) u (15.1126) surmc-
nseM KO3(HpuIMeHTHI NepeHoca:

. 2(30 - 27)
" (30 — 24) + (27 — 26)

_ 2(2,16 — 1,065) -
(2,16 — 0,4) + (1,065 — 0,53)

= 0,858;

?

Tlo Tem xe ¢opmynam HaxommM Tpebyemyso
nJiomags MOBEPXHOCTH TeIIo- W MaccoobMeHa
¢ xoadunmertom 1,15, yunTHIBAOLIHM BO3IMOM%-
HYI0 HEMOJIHOTY CMAa4YMBAHHSA TIOBEPXHOCTH pacT-
BOPOM:

LI5Ge, N
T Ta36
_115-10000-1-0,858
T 304236 0

90 m?;

1,15GaN’
T8
1,15-10000-0,65-107%- 1
- 0,57-10-3

= 131 M2,

IMprEAMaEM 60IpIYIO ITOMATE IIOBEPXHOC-
TH, pashyo 131 M2,

M3 ypapHeHua Temmosoro 6anaHca HAXOOUM
MaccOBBIft pacxof pacTBOpa

Y
e Cpacr Atpﬁ:t
10000 (65 — 44,8)
i cicioomle s L T
2,55(26 — 24) /.

Tae ¢, HAXOOHM Mo puc 1549
BriMuciaseM pacxoX XIOPHCTOIO JIHTHSA
G, = Gpacr & = 39600-0,434 =

pact
= 17190 xr/4.
Haxoanm koHewHBIH MACCOBRIN pacxon pacT-

BOpa MOC/e TOTIOIEHH MM BOASHHIX HAPOB M3
BO3IyXa:

¢ o , Ad
Gpnr = Gp.“ + AW= Gplc:r + G_I_D_OB__..:
= 39600 + 1000022 =58 _ 19667 xr/a.

KonruecTBO NOrI0LICHHOR PACTBOPOM BIArH
AW = 39667 - 39 600 = 67 kr/u.

YTo4HAeM KOHEHHYIO H CPEIHION KOHIEHTpA-
LHMIO XJIOPHCTOTO JHTHA!
G,-100 17190

=50 00 = 43,33%:
2= 39667 °

pacr

17190

Fr = (39,600 + 39667)/2

Hanee onpemenseM YHCIO M pasMepsl
IITeHKOHECYIIIHX TMOBEPXHOCT! eif CETOK, paCCTOAHHE
MEXOy HMMH M YICNbHBIA pacxon pacTBOpa Ha
eHHHIY UTHHBI OpolaeMbx miactuH. TIpu atom
gy He JOJIXKHO BBIXOAHTBE 33 npelueiisl J'lcﬁCTBIHI
dbopmyn, npusesienHbIX B TaGa. 1522,

Pacuer kamepnl  pexoHueHTpamum  (cM.
puc. 15.54). Yepez KaMepy DeKOHLEHTpALHK
npornyckaem oTpaboTaBiugil OCyUmIEHHBIR BO3OYX
H3 NOMEUIEHHA, HMEIOIHA HavanbHLIEe TapaMer-
phi: 123 =24°C; @] =46%; d =85r/kr; Ji =
= 46,2 xIx/kr u Py, = 1,145 xIla. Pacxox Bo3ay-
xa G = 10000 kr/y. B pe3yibraTte peKOHLEHTpA-
LMK H3 PacTBOpa NOIKHO GbiTh BRIIApEHO 67 Kr/u
BJIard, 4 KOHUECHTpAIMA pacTBOpa QOIXHA IOBBI-
caThea Ha 43,4 — 43,33 = 0,07 %.

OmnpenensieM KOHEHHOE BJArocoOepXaHHe
BO3/1yXa NOCJIe KaMEpE! PeKOHIEHTPAIHH

100 = 43,37%.

”_d"+AW-1000_
2=d} R
67 1000
= — =15, 5
8,5 + 0 2 r/kr
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3TOMY BIATOCOAEpXaHHMI, cornacHo J — d-
JMarpaMMe, COOTBETCTBYET NAPHMAIbHOE AdBIC-
HHE BOJSHBLIX NApOB B BO3jyxe Py = 2,425 xlla.

anHHMHEM KOHCYHOC I!apl[H&.ﬂbHOG NasJiie-
HHMC BOJSHOIO Napa Haja TMOBEPXHOCTHIO PACTBOPA
C YYCTOM MOTCpb B dllnapare

P;-cr.z = Py + 0,24 =
= 2,425 + 0,24 = 2,66 xlla.

3TOMY A&BJICHHIO, COFJIACHO p — E-AHATPAM-
Me, IpH € = 43,4% COOTBETCTRYET PACTBOP C TEM-
nepatTypoit fp,.,, 2 = 56°C.

[TpUHMMAEM BKTHBHYIO MJIOLIA/Ib OBEPXHOC:
TH KOHTEKTA KHMCpPBI PCKOHLCHTPALMM DPiBHOH
87% niowmaau kameps ocyuieHus (131:0,87 =
= 114 M?), 1e xe KOIPPHIMEHTBL TEMIO- M MUCCO-
OTAa4H, & CNEAOBATEILHO, TOT We KodhduumeHT
macconiepeHoca N’ = 1 u 1o ypasHeruio (15.1126)
HAXO/IMM  HAYMANbHOE TAPUHATLHOC JABJICHHC
BOASHOrO NAPA HAj rOpA4MM PacTBOPOM

2(2,425 — 1,145) i
(Ppuey. 1 — 1,145) + (2,66 — 2,425)°
ppur, | = 3,47 klla.

Ito p — e-muarpamme (oM. puc. 15.49) naxo-
UM, 4TO KOHueHTpauuu €, = 43% u 3romy nas-
NEHWIO COOTBETCTBYET HadadbHas TeMIeparypa
pactsopa nutus 60°C. Takum obpazom, mocnc
Kamepbl OCYILCHHS BO3/1yXa pacTBOp 1iis PEKOH-
LEHTpanuu [aojked ObiTh nogorper nva 60 —
— 26 = 34°.

M3 ypasHenus TenoBoro bajlaHca 1no sBHOA
TEMIOTE BBIMMCIISEM KOHEYHYEO TEMIIEPATYPY RO3-
ayxa no cyxomy tepmometpy, “C:

Geyltca — ) =

t acT. 1 + rpacr 2 r::'1 & ":.:2)
=3,6F,| -2 -
| :
10000 1 (12, — 24) =
60 +56 24+ fgz)

=36-114-3042( ——— — ——
(552-5

]

orcronia tp = 50,1°C.
Mo J — d-nmarpamme npu d5 = 15,2 r/kr
HAXOAWM

J5 = 88,2 kJIx/kr; 05 = 21%.

anMCpI-)I TCIMJIOBBIX PACHYCTOB TUIEHOYHBIX
Kameép, B KOTOpBIC NOAACTCHA BOCCTAHOBNEHHBIH
PacTBOp, NpeABApPUTCIILHO OXJTAXKACHHBIA ¢ TTOMO-

I0bI0 XOJOMMNILHOA MallMHEI, NOKA3BLIBAIOT, YTO
OCYIIICHHE BO3/IYXA QXIAKIACMBIM BOHBIM PaCT-
BOPOM XJIOPHUCTOIO JIMTHUA MO3BOJIACT NOLACPKH-
BaTh B TNOMEUICHHAX HH3KYIH) OTHOCHTEJIBHYH
BJIAXKHOCTE NPHU YMEHBIUEHHBIX IHCPICTHUYCCKUX
MTpaTax. JKOHOMuUS IHEPrun duInvecku oObsc-
HACTICH TCM, YTO CHHIKACTCA Harpy’ka Ha XoJjo-
AUNBHBIC MALIHHBI, MOCKOJALKY BJAATA M3 BO3AyXa
NOrjouACTCH PACTBOPOM M OTHAOACT HEOGXOLIH-
MOCTE OXJIdXKACHHS BO3AYyXd A0 TeMnepaTypsl
TOYKH POCHI.

PacTRop XJI0pPHCTOrO Kanbllud JEUICBIE PAcT-
BOpa XJIOPHCIOTO JMTHA, HO yCTYmaer emy Mo
thu3MyecKMM XxapakTcpueTHkam. Hanpumep, upw
Temnepatype 20°C napuualibHoe AaBJEHHE BOIA-
HOTo napa Hal HACBILUCHHBIM pacTsopoM XJIOpHC-
Toro Kajbuus B 2 pasa u Gosice BBIUIE, HEM Hajl
PacTBOPOM XJOPHCTOIrO JIHTHA,

TMponecc HArpeBa W YBIIAKHEHHUS BO3JYXa B
KaMepe MJIEHOYHOTO THIA PACTBOPOM XIOPHCTOIO
KaJIblMA HCCIIS10BAITH 0. A. Kpemnes,
H.B. 303yns, M.K. Tepenenkas, b.H. ITpoust-
wHe H A.C, lopmui. B pesyabrate MccieqoBa-
HUA OHM TIONYYHMIH CHeAyHOlMe KPUTCPHASIbHBIE
3UBHCHMOCTH!

Nu = 0,0906Rc52; Nu' = 0,248Re®¢2

(npu 950 < Re < 2500). 3a ompeaensrompmit pas-
Mep ObIT TIPHHST IKBHBANCHTHEIA AHaMerp mnomne-
PCYHOI'0 CEYCHMS IPOXOJA MEK/Y TUICHKOHECYILH-
MK TIOBEPXHOCT AIMH.

Kax u npu 0d6paboTke pacTBOpOM XJIOPHCTO-
ro NHTHA, KOMPOHIMEHTB! TEIIO- U MACCOOTAAYH
B HMCCNE/I0BAHHBIX mNpejelaX OKa3aluCh NpPaKTH-
YECKM HE 3aBHCALIMMHU OT KOHUeHTpammu (24 <
< & < 40%). Uucnossble 3HaueHus o ¥ P npusene-
Hbl B Tabm. 15.25.

TABJIMUA 1525 3HAYEHHA KO3OOULHEH-
TOB TEILJIO- U MACCOOTIOAYH MMPU
OBPABOTKE BO31YXA PACTBOPOM

XJIOPUCTOI'O KAJIbLIAA

10

CkopocTh Bo3ayxa -10°,
kr/(m? -q-x[1a)

[
B XHBOM CEYEHHM, M/C BT,‘"(ME"’C)

8 0,0978
8 0,15

2 ° 0,172
8 0,207
5

5

.

0,227
0.241
0,248
0,255

e el et — H B =
D =) Lh W == O~ Lh
—mSwmNMo e

-
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Prc 1555 CatMa BpROLCICA OCyDEHNs BO3AYAA BOAHBIM
PACTBOPOM LICPUCIVIO K¢ IbLHH, 11001 poErdadl hd J-
=T PaMME

Mosmauee M. K. Tepercukas. T. K Bacnitbena
i A.C TobMH3, HCHBIEB 11OLYIPOMLIILICHRYHO
YCTRZHOBKY B DUAHME HATELBA W yBIdKh Hhd BU3-
AyXil PACTBOPON XJAOPHCTOIV haAbLIHA, HOLYHHIK
YPABHEHHSA

Nu = 3,079Re, Nu' = 0,368Re

(noy 500 < Re < 8000} 31m ypasdesns cClipasen-
4BLL J1 151 CKOPOCTCHL BO3,1yKkd B KhBOM CCUCHHM
KaMCPhl, ALCTHI AL, 4,5 — 5 mfc Pacyel apo-
HECCOS OCYILICHUA ANOPLC:1bIM KANBIMEM dHAJO-
FUYEH PACYU.TY LPULICLCOB OCYIICHHA XHOPHCIbIM
Jnsi 1€nmo1CXHAYe(KHX PdCue1oB 1po-
neccoB  o6paloIki BO2AgYxA MPH  PaCibuiecHdl
PACIBOPOB B (DOPCYHO (HbIX KdMEPdA MOLY1 ObITh
HCHOJIB30BAHB 1 KO3PHHUHCKTL! 3DPeK 1 HBHOL LA
TenzvobMeHa.

Tlpamep 15.7. (pue. 1555)  Heobaoanmo
oM 122HT1L NaDaMel Pul DACTBORA Juld UAlld AuE-
HuA H ocymerus 15000 kr/4 BuLiy\d U HdYdllb-
UbIMH NAPAMET UM Lai=J27C, J, =
=725k gy n d, = 161/Kr 10  KOHUYHBIX
napamerpos - 22 C,  J, =50 kx/kr W
dy=10 t/u.

TAyNIkY M OOXITAATCHHE BO3AYAL BPOH 3BUARM
8 (pUP.YHOTHOM abcoplepe pact BCPOM XJIOPHCTO-
o ka.abis,  Kodhdrusesr  pQerrdBHoc B
B.1a1 006MeHA TIpHanMaent £ = 0.95, To1 Ga Bila10-
COHEPXAHUC Y NOBEPYHOCTH PACTbUPd LULIABHT

JTHTHCM

(9

d,—d
d.=u _l—2=
3 i E
= 16 — |16 = 11)/0,95 = 10,8 r/xr.

Hdxo/MM TO4RY 3, hO10pdH XdPdK [epHIyeTCs
remmepaTypon t 3 = 21,5 °C, npogoiihus MpAMYIO
1-2 wa J— d-nuarpamsie 10 TEPeceYEHHA C
dy = 10,8 r/kr  TlapumasibHoe  JaBlICHHE HAPOB
BUAbL B 37OM BO3AYXE PABHO MpUOIH3MTENBHO

py = 1,735 kila
Mo puc 1547 HaxouMM CPEIHIOK  KOH-
LcHT palUyIo P4aCTBODA, COOTBET1CTBYIOLIYHO

YCIOBHAM [3 M p3, KoTOpas pasHa 25%, a mo
Tabn. [5.20 yaeibHYIO [EILIOEMKOCTh PacTBOPd
2,93 k[1&/(x1 - °C) u naoTHOCTH 1234,6 kr/M7,

[MpuraMdem. 410 KoneGaHnAs KOHUEHTPALUA
pacisopa He [07mHbl npessinate Ag = 0,002,
CileoBa1elibHO, COTldcHO ypasHenawo (15.95), B
CUCIEME [10.IXHO LHPKYIHPOBATH PACTBOPA HE
MEHEEC

Gpur = 0,008 15600 (16 ~
— 11)(0,25 — 0,002)/0,002 = 9300 kr/4.

Cnpede.ifem puCXod TelioThl, TIEpeadBaeMoi
pacibOpy B Pe3y.ibTdl1e sOHAChCAUMHM BJIATH H
URJIKIEHHA BUBLYRA,

0, = 15000(72,5 — 30)/3600 = 93,6 kBT.

D pesyaptale paciBUPEHHs, |MIpaTaliH H
pasOabicHHa pacxodyeics 732 wJk/kr Bnaru (cm
puc. 15 52)

15060¢16 — 11
2 OO =T, 15,25 4B
3600 1000
Buero 93,0 + 15,25 = 108,85 kBT
QupuacisieM pasHOCIb TEMIICPATYP pacrsopa
B aipougLce
3600 108.85 o
= e = |4,5",
9300-2,93

fipuHrMacM, 4T0 pdCiBup B OCYLUHTIE
HArPEBASICA dd 3%, CJICIUBA1CIIBLHO, KOJAHYCCTBY
QHPKYJIDYRINETD PACIBOPA pd YACALHOM Tem-
nuesvikoctd 2,93 ik /(nre "C) JuaiKHO ObiTb 40-
BEAGHY 0

Goun = $306 14 5/(3 2,93) = 15340 kr/u.

{pact

Onpeacitaew AOWbPHILACHT OPOIICHUA
dpau = 23"4? =

15000
HavaibHas 1eMNepaTypa pacTBOpd oy =
=21,9-0,5 3=20'C, a koHC4Hds I.s =20+

~ 1 KI/nr.
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TABJMULA 15.26. ®OPMVYIJIbl 1A PACYETA TEINJI0- U MACCOOBMEHA B AIIMAPATAX
C MIIEHKOHECYIIHUMH MOBEPXHOCTAMM M3 TKAHBIX MATEPHUAJIOB

XapakrepHcTHKI annapara

Opomaomas KHIKOCTh

PopMyaHl AN pacdeTa

Hepekpccmo-mqnaz JIOCKO-
napajiieibHad HAacdAKd M3 TKa-

HBIX MATEPHAJIOB, JNMHA  KOJIA

250 -240 MM,  IKBHBAJIEHTHbIH

aumametp d, = 2t (e t-I1po-

CBET MeX/y IUJIOCKOCTAMH Ha-

Ca/ikH, M)

To xe, npsimoToyHas (d,,—3K- Pactsopsr
BHUBAJIEHTHBIN JAMAMETP MeHb- KOs,

1Iero M3 KaHAJI0B, M)
1Hs

+ 3 =123°C. Ipu xoHUeHTpanuu pactBopa 25%
ITUM TEMNEPaTypaM (cM. puc. 15.47) coorseTcT-
BYIOT MapliHajibHble JABJCHUS NAPOB HAJl PACTBO-
poM cooTbeTcTBeHHO 1,455 u 2,13 k[Ta ¥ Braro-
comepkanne Bosgyxa d,=11/1,2=92r/kr u
dy = 16/1.2 = 13,3 r/kr.

CrpouM Ha J — d-auarpamme 1o HaAeHHBIM
TEMNEpPATypaM M BJaroCOACPKAHMI0 BO3AYXa
TOUYKH 4 U 5, XapaKTCPH3YIOLIHE HAYATbHOE H KO-
HEYHOE COCTOfIHME BO3AYyXa, HAXOAAWIErocs y mo-
BEPXHOCTH PACTBOpA.

OcylueHue BO31yXa OCYILUECTBJRETCA TIPH €ro
KOHTAKTE C PACTBOPAMM JTHIIEHTJIHKOIN U XJIO-
pucroro HaTpus. B paborax U.I'. Uymaxa 1 ap.*
NpUBeIeHb] 10Y4EHHbIC JKCIEPHMEHTAIBHBIM Ny~
TeM (opMyJIEl AT pacyeTd TENNIo- U Maccoobme-
Ha B TICHOMHBIX ANMAPATAX C HACAAKAMH M3
TKaHBIX matepuanos (tabna. 15.26).

15.8.2, Ocymenne Bo3ayXa TBepaAbIMH
NOTJIOTHTEISIMH (aJcopOenTamu)

AncopBeHTBI TOrMoNUIAKOT BOAAHON map M3
BO3yXa BCNIENCTBHE TOTO, YTO OABNEHME mapa
B Topax aacopOeHTOR HIKE TAapUHAIBHOrO jaB-
NEHUA B OCYLUAEMOM BO3Ayxe. B kauecTse amcop-
GEHTOB TPHMCHMIOT CHIMKArelb, AKTHBHPOBAH-
HYI0 OKHCh &JHOMHHHMA, GOKCHTEI H AKTUBHPOBAH-
HBIA Yroib.

Cnmkarens SiO,. [Ins ocylleHds Bo3jayxa
HaHboJiee NMPHMEHUMBI MEJIKOTIOPHCTLIE CHIHKA-

A *Yymax U.T., Ucaes B.M., PorosaaC.H,
Bacunbend JI. K. OG06LIeREblE pe3yIbTaTH HCC/IE00-
pauuit TemooGMeHa B anmapaTax ¢ opowaemMoi pery-
nApHO# Hacankoi // Xo/iogunbHAas TEXHHKA H TEXHOJO-
rud.—~ Kuen: Texuuxa, 1975~ Bein. 25.

Ci1a60KOHIEHTPHPOBAH-
Hblfl PACTBOP 3ITUJICHIJIM-

ITHIICHI K-
XJIOPHCTOIO HAT-
DHS, XJOPHCTOTO KéJlb-

Nu = Nu' = 061073 x

x RIBRS < <18 ME)  (15118)

Nu = Nu’ =0,26-10" 2 Re®** (d,d, ,)
[Ha = 0,036 ~ 0.039, kr/(m-c)] (15.119)

rean. Cornacio MOCT 3956-76, Menkonopuerhiii
CHITMKArenk MOXeT ObITh KYCKOBBIM H I'DAHYIIHPO-
BaHHBIM. HachinHas NJIOTHOCTL  CcHIMKaresei
670 Kr/M>, HOTEPH Npy BLICYLIMBAHUK NPH TEMME-
patype 150 °C ne Gonee 10%. Texuuseckas xapak-
TEPUCTHKY cHanKaresneit npusencHa B Tabn. 15.27.
Amomoreas Al,O,, WM IMIAKO3EM AKTHBHLINA.
AmoMorenTs NpeacTaBaseT coGol OKHCh aliOMH-
HHUA, NOJTYMEHHYIO TCPMHuECKOH akTHpaluel rua-
pata I'l-2, no6oyHoro npoaykTa AJIOMHHHUEBBIX
38B0J0B. AJTIOMOresib M3rOTOBNAETCH B BHJE 3e-
peH paiMepoM 2-7 MM NOPHCTOH CTPYKTYPHI.
Konuuectno 3epen, no pasmepy 60/bHIMX BepXHe-
ro npeaena, n0KHO ObITL He 601ee 5%; Takoil ke
TIPOLICHT HOPMHDYETCH H /sl 3€peH, MeHbLUMX
HWkHero  npemena.  HackimRas  nioTHocTh
1000 kr/m3, BAaroemMKOCTh MU TEMMEpaType Bo3-
ayxa 20°C 1 oTHOCHTENBbHOM BaXxHOCTA 100% He
meree 14%. [TopHcTOCTE anroMorens u MOrJIOTH-
TeJLHAA CMOCOGHOCTE MEHBLIE, YEM CHIIMKATEs.
AKTHBHDOBAHHLI Yro/ib. AKTHBHPOBAHHLIMH
H43bIBAIOT YIJIHM, KOTODBIE IJIl YBC/IMYEHMA aj-
copOuMOHHOM cnoCOGHOCTH NOBEPXHOCTH TOP B
pesynsraTe o6paboTKu OCBOGOKNANTCA OT CMO-
mMCTRIX BewecTB (TaGm. 15.28). B 3apyGeskHBIX
CTpaHaX M3roTOBJAKT AKTHBUPOBAHHBIN YroJib M3
CKOPJIYTIEI KOKOCOBRIX OpexoB. IIpu manbix gua-
Merpax aacopbepoB mpouecce aacopOuum BiIAryH
AKTUBMPOBAHHBIM YIJieM NpHOIHXEHHO MOXHO
CYUTATh NPOTEKAIOMIMM MO H3IOTEPME.
OhdekTHBHOCTL CHIMKArejs 3ABMCHT OT
TEMIIEPATYpHl, BJIAXKHOCTH, CKOPOCTH, JABJIEHHA
OCYILLIAEMOT0 BO3AYXa H TOMILIMHBI CJI0f TIOrJIOTH-
Tens. Pacxox ocylmuaemoro BO3jayXa cleayeT TIpu-
uuMath 1000-1800 M3/4 Ha 1 m? nomepeunoro
CeueHMsl OCYIIMTeNs, TOIUMHY CI0A—He MeHee
50 MM, a maccy cumukarens—1 kr Ha 40 m* ocy-
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TABJIHMIIA 15.27. XAPAKTEPUCTHUKA MEJIKOIIOPUCTBIX CUJIUKATEEN

Cunuxarens
TlokasaTens KYCKOBOMH TpaHyIMpOBAaHHLIH
KCM | MCM l MCM ACM | KCM l mCM
PasMep 3epeH, MM 2,8-7 1,5-8,5 0,25-2 0,2-0,5 2.7-7 1-3,5
TMpenensHoOE colepKaHHe 3epeH, Y%o:
Goslee MENKHX, YeM HHKHHA Tpemen 5 5 3 3 5 5
Gonee KpynHBIX, YeM BepXHHil mpe- 10 5 5 5 5 5
en
CraTruyeckas akTHBHOCTE 1O NapaM BOJIbI
npu 20°C H OTHOCHTENBHOM BIaXHOCTH,
% (ue menee):
20 9 9 8 8 9 9
40 18 18 18 18 16 16
60 24 24 24 24 He HopMmupyeTcs
100 28 28 28 28 35 35

TABJULIA 15.28. XAPAKTEPMCTHKA HEKOTOPBIX AKTUBUPOBAHHBIX YIJIEH, ITOJYYAEMBIX
CIIOCOBOM IMAPOBOJISIHOM AKTUBALIMU, [JIA TIOTJIOUEHWSA [TAPOB U I'A30B M3 BO3AVXA

Yronn Mapka Ofbem agcopb- | IToctosHuas Sy Mm¥/r Hacwinuas |Pasmep 3epe,
LHHOHHOI'O H30TEpMbI . MI0THOCTh MM
pocTpaH- B 108/K? Puner
crea_W,, Kkr/m?

em?/r
Bepeaosbiit BAY 0,238 0,627 600-700 350 1-5
KocTouroBssiit KAY 0,379 0,779 600-700 Her naHHBIX

* B K-KOHCTaHTBl B yPaBHEHRH H30TEPMBI aIcopbumnH.

maeMoro Bo3ayxa B 1 4. CxeMa mponecca OCyLIKH
BO31yxa aacopbeHToM Ha J-—d-AHarpamMme npen-
cTapjigeTCA NpsaMoii J,-const, HaNpaBJIeHHON K OCH
OpAMHAT.

Ancopbents o0nagaroT U30HpaTenLHOR no-
[JIOTHTENBHOR CHOCOOHOCThIO! HAaNpHMEP, CHIIH-
Karejib NPeUMYLUGCTBEHHO HOIJIOMIAET BOJSHBIC
napel, 2 aKTHBUPOBAHHBIA YrOlb—Napsl OPraHn-
YecKHX coenHeHHi. JINa peakTHBaUMK aacopGeHT
HArpeBarT TakK, 4ToObI HaB/IeHHE Napa aacopbu-
POBaHHOMH BIIard CTaJlo BHILIE MAapIHMATLHOTO JaB-
JIEHHs BOJISSHOTO Tapa B BO3JyXe, MPONYyCKaEMOM
yepe3 peakTHBaTop. B oxnaxneHHOM aacopOeHTe
nocjie peakTHBAaLUMM NaBJCHHE BOASHOIO mapa B
Nopax HIKE NaplHaJbHOrO JaBJICHHS N1apa B BO3-
nyxe. Temnepatypa peakrusauuu 75-300°C (ans
cutHKaresa obpMHO nprHHMaT 120-150°C).

Ocyuika ancopbeHTaMH TPOUIBOOMTCA C
TTOMOILBKO annaparos JABYX THIIOB: c HE-
TPEPBIBHO BPaLAOIMAMCS TOTIOAIOLIHM CJI0EM
(puc. 15.56) ¥ ¢ HENOABHKHEIM CJIOEM HJIM NATPO-

B NOMEILEHUE

Prc. 15.56. AncopbuuOoHHBIH BO3AYXOOCYLINTENL ¢ Bpa-
IIAMUIHMCE POTOPOM

I - BO3ayluHBle GHABTPLY; 2~ NPHTONALIY BEHTHIATOP; J - Bpala-

foluniicsa B TOpH3OHTANbHOH HAH BepTHKANBHON nnockocTH Gapa-

6aH, 3arpyKeHHBIA NOTNOWAIOMHM MATEpPHANOM; 4-KaHan a1

NIO[aYM BO3OYXa HA PEAKTHBALNMIO MATEpHANa; J - BOIDyXOHWArpe-

BATENb; 6-BEHTHIATOp, Yiansmowkit ropawuid Bo3myx nocne
PEAKTHBALIHH
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Puc. 15.57. IlpuHumnuansHele CXeMB! BO3OYXOOCYILHTE-

el ¢ HEMOABMXHBIM CJ1I0EM MOTJAOLLAKLIEIO MdTepHala

¥ 4BTOMATHYECKMM TIEPEKIIOMCHHEM C pexnma ancopb-
LMK HA PEXUM PeaKTHBALHH

@ cr0eBoft OCYIUMTENR; § OCYWHTE/Nb ¢ UHWJIHHIDHYECKAMH HaT-
poaMu; | BOILYWHBRA GHALTP: 2 W 7 NPHTOMHLIA W BbiI AXHON
BEHTH/ATOPM; J -BO3AyXOHATpeBaTe/b; 4 - CHHXPOHHO OefcTBy-
jolLHe BOIRYILUNLIE kNaNanel 5 ancopbep; 6 BO3TYXOOXNAAMTENL

Hamu (pmc. 15.57). B annapartax nepBOro THna
okono 75% ancopbeHTa MOCTOAHHO HAXOAMTCH
B MOTOKE OCYLIAEMOrO BO3lyXa M H3BJEKAET U3
Hero Biary, a okojo 25% ancopbeHTa, npoxoas
4epe3 TOTOK ropsA4Yero BO3AyXa, OTAAET BJATY
H TEM CaMbIM BOCCTAHAB/JIMBAET CBOIO MOrJOINA-
LYK cnocoGHOCTL. B anmapaTax BTOpPOro THma
ancopbupyIoLMiAi MATCpUAN HENOJBWXKEH, OJHA
ero 44cTh MOIMOWIAeT BJAry, a JApyras B 9To
BpeMs HEXOIMTCA B TpPOLECCE DPEAKTHBAIHE.
TMepeknrodeHNAE C PEKAMA MOTJIOLICHHA HA PEXHM
PeaKTHBALMH JIPOUIBOAHTCH CHCTEMON 8BTOMATH-
kH. B annaparax BTOporo THIA OCHOBHOM Ipolece
OCYIIEHHS BO3ayXa HMACT JPH NOCTOAHHOW CKO-
POCTH NOTJIOUIEHHS, KOTOPas 3aTEM Pe3K0 NajaeT.

Ancopbis BO3MOXH& BIUIOTH 1O IOIHOrO
HACBILICHHA COPOEHTA, HO TIPAKTHYECKH NPOIECC
3aKaHYMBAIOT HECKOJIBKO paHbllle NyTeM nepe-
KMoYeHHs paboTalollero JIOKa MM TPYnnbl
NaTpoOHOB HAa PeakTHBALMIO, & MOArOTOBIEHHOTO
Jioxa WK TPyninsl NATPOHOB — HA ocyuieHue. Tlpu
peaKTHBAalHH TeMIlepaTypa YXOOALIEro BO3ayxa
Mo CYyXOMY TepMOMETPY CHAauajia Pe3ko NOoaHU-
MaeTcs, a MOTOM JepXKHTCA Ha NOCTOSHHOM YPOB-
He [0 TC¢X Iop, IOKa 6ObIIAR YaCTh BOJIbI,
cogepxamieiica B agcopbeHTe, He HCmapuTcd. 3a-
TeM TeMIEpaTypa BLIXOOALIEr0 BO3ayXa BHOBB
Pe3K0 MNOBBLIILIACTCA, HTO HABIACTCA CHIHAJIOM
OKOHYAHUA ﬂpOIJ,ECCa pealt'rm!aunu.

Tennota amcopGuUHH COCTOHT M3 CKPbITOH
TEUIOThI HCMAPEHHS H TeNJIOThl CMavMBaHHs, OC-

BoGoxkaarolelicas IPH KOHTAKTE XUOKOH W Teep-
nott mosepxHocTH. [IpH KOHICHCAUMH CKpBITAS
ternota mpeoGpasyerca B sBHywo. Temora pac-
XOJyeTCs H& HAarpeB C/10d OCYIIMTENd, TepsAercs
4yepe3 CTCHKHM anmapaTtypbl H YHOCUTCH BO3JYyXOM.
Beixoaawuit M3 ocylUMTENS BO3AYX nepea nogayei
B KOHAMLHOHHPYEMOE moMelleHne OGEITHO OX-
naxaaoT. B psae ciyyaes, HanmpuMeEp NpH ocy-
LWIEHWH TOJABAJIOB, TNOBBIUICHHAS TeMnepaTtypa
BO3QyXa HE HBJIACTCH TMOMEXOH U Mep K €ro
OXJaMIEHHIO He MPHHHMAIOT.

3aBMCUMOCTL MEXJY OTHOCHTENBHOM KOH-
LUEHTpaLHedt BoagHOro mnapa B cuaukareine C,,
KI/KT, M BJIATOCOJAEPXKAHNEM BO3AYXA d,, KT/KT (HIH
NapuHaJIbHBIM NaBJICHHEM BOASHOTO Napa), NpH
MOCTOAHHON TEMIEPATYPE HA3BIBAKOT H30TepMoH
copBumn. 8

WsmeneHHe pPaBHOBECHOTO COCTOSHHSA BO/S-
HOTO TIapa B CHIIMKAreNe H B OCYIIAEMOM BO3AyXe
B 3aBHCHMOCTH OT TeMIEPATYPbl BO31yXa, paBHOM
TEMNEPaType Tend, 4 OT MAPUHATBHOTO AABJICHHA
napos, BOAblI HIIM TEMMNEPaTypbl TOMKH POChI BO3-
lyxa rnoxazaHo Ha puc. 15.58 n 15.59. Kpusbie Ha
pHc. 15.58 aCHMIITOTHYECKH NMPHOIHKAOTCA K OCH
npu 5-6%-HOM COJIEPHKAHMH BJATH TO OTHOIUE-
HUHIO K CyXOf Macce rens. DTy MacCy BJIATH
CNgOYET OCTABHThL B Tejie H NOCe PeaKTHBALHH,
Tak Kak JajbHeiiluee y/aneHHe BNArd NPHBOIHT
K HU3MYECKHM HM3MEHEeHUAM CHIIMKAre/s W CHHXe-
Hulo ancopbunonHoi crmocoGroctu. I'enn xapak-
TEPHIYIOTCA «IOAE3HON KOHNEHTpaLHed», o3Ha-
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BNAFOCOAEPHK AHUE BOIAYXA, r/imd

Puc 1559, Kpupre aacopOUMH  BudlM  CiUlnkdAFEeM
(auamerp sepen 2-4 MM, 10.7161Ha cost 0,5 M, cKopocTh
naberaloisero notoka Bosayxa 0,2 m/c)

dafoulel NOrnoTHTENbHYIO CHOCODHOCTE (33 MC-
KJFOHEHAEM 0CTAT1OMHOrO COAEpRatn BJIarH noc-
jie peakTHBAILH).

Ilp# nOC1OAHHBIX TEMOEPATYPAX BOIAYXA H
resii KosMuecrso aacopOuposaHkol Biard HAXO-
AMTCH B MOPSIMOH 38BHCHAMOCTH OT rCMIICPATYPhl
ToYkH pocbi (BJalocodepwdins) Bo3ayxa. Eciad
TEMICPATYPA TOUYKH POchl BO3yxa Griika K TeM-
neparype no cyxoMy 1epmomerpy (¢ = 100%), ro
PaSHUBECHOE COAEPKAHNE BO/BI B TEjIC BEChMA
60uH3KRO K 40% ero cyXxo# Macchi LPH OQHHAKOBBIX
TEMOCPATYPUX BOIAYXA M Tensl.

Macea Biaru, norioiuaeMoRt zacopbedToMm,
YBEIHYHBUCTCH NMPH NMOBLILCHAK HAYANLHOR TeM-
(lepaTyps! TOYEN pockl BosayXa. [Tpu nocTosKHOM
TEMINEPATYPE TOYKH POCEI Mdcca MOrIoLeHHOR
BMArH BO3PUCTACT CO CHHAXCHHCM TCMMEPATYPhI
H YBEJIMHMECHHEM HACBLILICHHS BO3AyXd. [ToBRILLICHHA
nponyckuoit cnocoGHocTh aucopbeHTa MOXHO
JOCTHYL  YBEJIMMCHMEM MACChl  NpOTYCKAeMOro
BO3AYXd NPH OAHOBPEMEHHOM NOBLILLICHAH BJIAXK-
HOCTH HA BLIXOAE M3 ANNAPATA.

Ilpn BulicOkOR TeMnepatype OCYLICHHOrO
BO3AYXa H ocobeHHo B TeX Ciywasx, Koraa mocne
OCYLIEHHA He06X0MMO TIONIYMMTh HU3KYHO TeMIie-
PATYPY TOWKH POCHI, 11€1eCOOBPAIHO YCTAHABIM-
BATh OXJAAWTEIbL JUIS TOHMMKEHHMA TeMNeparypsl
noctynakolilero Bo3ayxa. C noHWXKeHHeM TeMIe-
patypbl B afcopbepe CTENEeHbL OCYIICHHS BO3AYXa
CYILeCTBEHHO YBenuuuBaercs. VHorma soagyXo-
OXNMAAHTEIM BCTPAHBAIOT  HEMOCPEOCTBCHHO B
noxe agcopbeHTa.

IMotepu nas.enus, [la, B cioe ocywmTens
onpeaensoTcs no hopmyne

Ap = Ch", (15.120)

1de € = 40 nns cenrkarens ¥ amomorens u C = 268 aaa
aKTHBAPOBAHHOIO YIiA Maphd AP; /i~ BaICOTa CIIOR, MM;
n—-NOKajaTedb CTENEHH, paBHbI 2 IR CENHKArciA H
amoMorens ¥ 1,43 118 AKTHBHPOBAHHOTO YIS MapkH
AP.

KoneuHas Temrniepatypa Bosayxa, “C, nocne
aacopOLKK BJArH CE/IMKAre;ieM

Loy =ty + 2,51 Ad, (15.121)

rae i, -Temnepalypa Bosayxa, °C, fo oCywuTens;
Ad- pasHocTh BIATOCONEPKAHHA BO3AYXA. T/KT, 0O H
HOCJE OCYLLIKM.

Macca o1 7IoNIEHHOR BIATH, KI/UMKI,
W= GAdrt,, (15.122)

rae G- pacxoi BO3AYyXd, Kr/4; Ad-no NpeasimyuiemMy,
I/KI; T, - NPONOJKHTENLHOCTE UHKNA 1,5-2 4,
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ITpu# aacopbumy BIard aKTHBHPOBAHHBLIM YT~
neM TPOIece NPOXOAHUT TMPAKTUEECKA M0 H30-
TEpME.

Tenosla)HOCTHOE OTHOIUCHHE
nmecca jecopbuMm  BIArM M3 celMKarcis
~ 1200 xJx/xr.

MaccoBblii  pacxon aecopOHpyIOIero BO3-
ayxa

npo-

£~

G, = (15— 2,0)G,Ad/Ad,.., (15.123)

rae G, -pacxon Bosayxa, kr/4; Ad/Ad,. . —oTHoweHHe
Pa3’HOCTH BJIArOCOACPXAHMA BO3AyXa, aJcopOKpoBaH-
HOFO CeNHKAreNieM K JecopOHpyeMoMy.

Pacxon TemnoThl Ha aecopbumio, kBr/u,

Q. =0,53W, (15.124)
rae W—macca BoINApWBACMOH BJIary, Kr/4.
Maccosyio CKOpOCTh HabGerarLero

noToka B Aecopbepe mpuHuMMaroT paBHo# 0,25-
0,35 xr/(M*c).

15.8.3. Ocyuienne Bo3ayxa
TBEPAO-KHIKHMH TIOTJIOTHTEIAMH

B kadyecTBe TBEPAO-XKHAKOTO TOTJOTHTEIA
Blard TIDHMCHSIOT TJIaBHBIM 00pa3oM KpucTan-
JMYeCKUd xNOPHCTHIA Kambuui M mHornaa Oespoa-
HBI XJIOPHCTBIN Kanbumi.

IMo mepe 0OBOMHEHHS TBEPABIH XIOPHCTHIN
xafbIHi npespainaercs B pacteop. Iponecc ocy-
WICHAA BO3AYXa NPH €ro KOHTAKTE C TBEPABIM
XJIOPHCTBIM Ka/TBIIUEM, NIOCTENEHHO NEPEXOAAIIAM
B PACTBOP, TPOTCKAST U3O3HTANBNUYECKHU.

B.U Cpinmkos* Ha OCHOBe 3SKCIEPHMEH-
TANBHOrO H3YYCHUA CO3JAHHBIX MM BO3JyX00CY-
IWHTEIBHBIX YCTAHOBOK C HCMOJB3OBAHHEM XJIO-
PHCTOTO KaiblH B TBEPAO-KUAKOM COCTOSHHH
YCTAHOBMJI, YTO HMHTEHCHBHOCTBL BJAromorJioue-
HHSl H KOHEYHast OTHOCHTEIbHAS BIAXHOCTh BO3-
ayxa, %, 3aBHCAT OT THMa aacopbepa W Havalb-
HO TeMTiepaTypbl BO3AyXa

@, = A+ Bt, (15.125)

rie A B B-coGoaHbli k03 HUHEHT

(rabn. 15.29).

KoneuHast KOHUEHTpAmus pacTBopa XJIOpHC-
TOro KalbiAs BBLIYHCIAETCH MO dopmye

g, =C+ Dt

HIeH H

(15.126)

* Cuwukos B Copbumonnnie
sosayxa -JI. Crpoinsnar, 1969

OCYLUHMTENH

A D 1OTE

TABJIMLA 1529. 3HAYEHHUA 4 U B

Tun ancopbepa u cnocob ero A B
CHApsKeHH A

BeprukanbHbIiT 45,7 —-0,24
lopu3onTanbubli, cHapsken- 57,65 —1,03
HBIH BEPTHKANBHBIMH KacceTa-

MH

lopusoHTanbublid, ropusoH- 51,45 —0,595
TajJbHBIE KACCETBI  YNOXKEHBI

OTKPBITOH MOBEPXHOCTBIO

BBCPX] MOBCPXHOCTE TBCPAOTO
copécm‘a HE TIOKpbITa CJIIOCM

pactBopa

To xe, nosepxHocTs TBEpROro 77,5 —-1,16
copbeHTa MOKpeITA  CIIOEM

pacTeopa

JAna TrOopH3OHTAJBLHBIX KacCeT ¢ TOBEPX-
HOCTBIO copbeHTa, obpaiucHHOi BBepx, C = 21,9
u D=0,77, a nas Bcex ocTAJIbHBIX Clyvace pac-
nonoxenus kaccer C =342 u D = 0,36.

XJIOPHCTBIH KaNnblWH C HAYaJIbHOM KOHUEH-
Tpanueil 60% mnornomaeT BOAAHBIE NAphl B KOJIH-
yecTBe 100% HayanbHOM Maccel TBEPAOK COMK KaK
MPH HU3KHMX MONOXKHTENBHBIX, TAK € TIPH OTPHIA-
TeJbHBIX TEMIEPATypax BoO3ayXa.

15.9. BOPbBA C 3AIIAXAMM,
O030HUPOBAHUE U ADPOUOHM3ALIUA

15.9.1. Bopwba ¢ 3anaxom u
030HHPOBaHHe

IMomuMo mropelt W XKUBOTHBIX MCTOYHHKAMM
3a0axoB B MOMCLUCHUAAX SABJSHOTCHE TCXHOJOIH-
yeckoe 00OpynOBaHHE, CBIPBE H rOTOBAaA MPOAYK-
1A, COPIOYHE W CMa304YHBIC MATCPHAIIBI, PACTBO-
PHTCJIH B KPACKH, MAILICBLIC H XHMHWHYCCKHE MpO-
NYKTBI, 000PYNOBAHHE 1 IPUTOTORICHAS TTHILH,
KOBpbI, Mebeib, IMHONEYM, ICKOPATHBHAA OTIEN-
Ka orpaxneﬂuﬁ, BET‘pSI'jHCHHHE IIOBCpXHOCTH 3J1e-
mentoe CKB, Bonma, mupkympyiomas B dopey-
HOYHBIX KaMepax H OpollUaeMbIX TOBEPXHOCTHBIX
BO3IyXOOXJAAUTENAX, Ppa3faraloiasca nbUlb H
MHHEPA/ILHEIC Maclia Ha MOBEPXHOCTAX (QHILTPOB
H TeMIOOOMEHHHKOB, HApYXHbii BO3AYX, 3arpss-
HEHHBIA BHIGPOCAMH MPOMBIILIEHHBIX NPEATPHs-
THH M TpaHcTopTa.

Cymecteyer Oonee 30 pasnuyHbIX TEOPHi,
0OBACHAIONIKX CMOCOGHOCTD YEJIOBEKA pacno3Ha-
BATh 3anaxu, HO DOJILIIMHCTBO 3THX TEOPHH 3IKC-
NCPHMEHTAJIBHO HE HNOATBEPXKAACTCA. ()uemman
HHTCHCHBHOCTL 34naXxoB Ha OCHOBE HMHCTPYMCH-
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TABJINLLA 15.30. IKAJIA 3ATIAXOB

3anax
Bann

no Paiity mo Arnoy
0 OrtcyterByer HesameTHblit
1 Enpa 3ameTHbIH 3amMeTHbI
2 Or4eTnMBBI ITpuemnemarit
3 VMepeHHBIi HexenatenbHblii
4 CunbHbIH
9 HepwiHoCHMBIH

TallbHbIX 3a8MEPOB B JaHHOE BPEMs HE Npe/ICTaB-
nseTcs BO3MOXKHBEIM. [{Ns OLEHKH 3amaxa ¢ mno-
MOLIBK) ODOHSHMSA HCTIONB3YKT HICCTHOANILHBIE
IIKAJIbl, KOTOPbIE XapaKTepH3yloT CyOBEKTHBHOE
OUIyLIEHNEe CUNIBI 3411aXa, He JaBas OleHKH cTene-
HE ero mpusTHocTH (Taba. 15.30).

OcTpoTa BOCIPHATHA 3amaxa NMajgaeT C yBe-
JIMYCHHEM OTHOCHTE/ILHOH BJIaXHOCTH BO3JAyXd
M NPAKTHYECKH HE 3aBHCHT OT €ro TEMIepaTyphl.
JIns yMeHbIIEHHS HETIPHATHLIX OUIyLIEHHH OT 3a-
TAaX0B OTHOCHTEIBHYIO BIAXHOCThE BO3AYXA PEKO-
MEHJYETCA IMOAePXKHBaTh B mpeaenax 45-60%.
3amedeHo, 4TO orpaxnaeHus Gonblue aacopbupy-
0T 3alaXy NpH NOHMXEHWH TeMIEPATYDEl H OT-
JAFOT MX TPH NOBBIILCHAH TEMIEPATYPEL.

C 3anaxaMu MOXHO GOPOTECS B HCTOYHMKE
ux oOpa3zoBaHWA, B MecTe MX MOCTYIUIEHHS B MO-
MEIIEHAA M, YTO yXe IJIO0XO, HelOCPeACTBEHHO
B TIOMeILIEHUAX, He [OTYCcKas BO3jelicTBHS 3ama-
XOB Ha OpraHnl oOOHAHHSA NIOIEH.

K ¢m3nyecknm metoaam Sopubbl c 3anaxaMu
OTHOCATCH OYMCTKA BO3IyXa OT MblIKM M Gakrepwil
B BO3JYIIHBIX QHIbTPaxX, BEHTHIALHMSA TIOMELLICHHIA
YUCTHIM BO3YXOM, O30HMPOBAaHHE, XJIOpUpOBa-
Hue, abcopOius, ajacopbuMs M MPOMBIBKA BOIOM.

BenTuanumMa Hepeako CONpSKeHa ¢ rojayei
fonplnX 00LEMOB HAPYXHOTO BO3ayXa, Ha obpa-
60TKY KOTOpOro HeOOXOJAMBI 3HAYHTEIBHEIE KO-
JIM4eCTBA TEMJIOTHI, XONOAAa W 27EeKTPOIHEPrHH.
Taxk, ecnu ans acCUMMNSAUMHU yTJIEKHCIOTBI Tpe-
6yercss mogasaTh okono 7 M> Bozayxa B 1 u Ha
1 uenoBeka, To s YHHYTOXEHHS 3amaxoB, BhI-
[ENAEMBIX YeIOBEKOM, HAXOIALIMMCA B CIIOKOiA-
HOM COCTOSHHH, HEOOXOAHMO MmOmaBaTh 14-
40 M3/4, a nNpu BHITOJHEHHH yMepeHHOH Gu3M-
geckoil paboThi—20-62 M /4 (mukHUE ¥ BepXHui
npeaeibl OTHOCATCA K 06beMaM NOMeLIeHHS, IPH-
xoasumcs Ha | 4ejloBeka ¥ paBHBIM COOTBETCT-
BenHo 13 u 3 M3).

O3onHpoBaHHe NMPH THXOM 3JIeKTpopaspsie
npo'rexae'r C BBIJICJICHHEM OMHOATOMHBIX KHCIO-

poaa M a3oTa, KOTOphIE, B3dUMOMAEHCTBYS Opyr
¢ Apyrom, obpasyioT BpelHble AN NIOACH OKHCIH
azora. Kpome Toro, 030H B GONBIIMX KOHLEHTpA-
IMAX BPEOCH /U 30poBbs Jirofell (mpenennHo
nonycramas kouneHrpamua 0,1 mr/m*). Yeranos-
JIeHO, 4YTO mNpH MalblXx KoHueHtpanusax (0,01-
0,03 Mr/m*) nosnyyenne 030Ha He COMPOBOXKIAETCS
3HAYMTENbHBIM 00pa3oBaHHEM OKHCIOB a30Ta,
crocoOCTBYET YHHYTOKEHHIO 3amaxoB, CTEPHIM-
3alHH BO3AYXa M YIYUIICHHIO CAMOYYBCTBHSA JIHO-
aeii. Boobie roeBops, NMpHMEHEHHE 030HA JOMYyC-
THMO /15 GOpeOBI C 3amaxaMy BEeHTHISILIHOHHBIX
BEIOPOCOB, a TaKKe B CKIAACKHX MOMEIICHUSX.

MeToap! aacopOIMK MPH MPONYCKAHUM Yepes
4KTHBUPOBAHHKIH ApeBecHbI yroas U abcopOrmm
C [OMOIIBK) OPOLICHHS BO3/yXa PAacTBOpPaMH
XJIOPHCTOTO KaNbIMA ¥ XJOPHCTOIrO JHTHA CBA3A-
Hbl C HeOOXOAMMOCTBIO PEKOHLIEHTDAIMM YIjs
u pactBopa. [TonoxuTeasHEIM CBOMCTBOM pacT-
BOPOB XJIOPHUCTOTO JIATHS M XJIOPHCTOrO Kallblus,
KaK yKa3bIBAJIOCh, SBIAETCA HX GaxTepHuumHoe
NeHcTBHE.

Ilpombika Bo3Jyxa BodoH B (POPCYHOUHBIX
¥ HAcallodHeIX Kamepax Haubonee JocrymHa,
ONHAKO TpH Heilt yHansOTCs TOJBKO 3alaxH,
BBI3BIBAEMBIE PACTBOPHMBIMH B BOJE BellECTBAMH
(HanmpHMep, 3anax aMMHAaka),

Yaanenue 3amaxoB M3 PEUHMPKYIAUHOHHOTO
BO3/YXa TO3BOJNACT B DPAAC C/ydaeB COKPauiaTh
KOJIMYECTBO BBOJAMMOTO HAPYXKHOTO BO3AYyXa.
Pacxon ounuiaeMoro pelupKyasiHOHHOIO BO3JY-
X2 Lyey, M?/4, MOXHO Ompesie/uTs 10 dopmyne

1000g/(K, — L
P=u=_g/(__£.._"), (15.127)
1 —E

rae L,-Ppacxos BBOAMMOTO HAPYKHOTO BO3MyXa, M>/d;
g —KOJIMYECTBO BHIACIAIOLIMXCH B NOMEILICHUH [430B H
napos, kr/4; E = K,/K,-3(®}exTHBHOCTb NOINOWCHHS
r4308 MJM NAapoB B OYMCTHOM YycTpoWcTee, K, u
KJ._ KOHUCHTPAIMA Fd3d UK Ndpa HAa BBIXO/JE COOTBETCT-
BEHHO M3 [OMeINeHHs M OYHMCTHOrO YCTpoWcTBa, rim>,
Ecnu perpkyasiMOHHBIA BO3/1yX OYHIUAETCH
70 MpPEeNbHO JONYCTUMOH KOHUEHTpAauMH K\,
TO ero pacxoa, M>/4, onpenensior no dopmyne

_ 1000gE "/(K upes — L,)
P 1—E
roe B =K, /K,

, (15.128)

HaxkoHse1, eclii cHCTeMa KOHIMIIMOHHPOBAHHSA
BO3ayxa paboTaer HAa NonHOH peuupkylauun (6e3
Noga4Yd Hapy)XHOTO BO3dyxa), To Gopmyna
(15.128) npuHMMaeT BHJL
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_ 1000gE /K upes

= 5.129
=2, (15.129)

[TpofOKATENBHOCTE, 4, HCHOJB30OBAHAS
aKTHBHPOBAHHOIO YIJIS ONPEACTAIOT 1o Gopmyne
K,[L,.,(l — E)+ L1000
T=

et 15.1
Wa, E s §15.130)

rae W-macca yris; a,— AHHAMHYECKas aK1MBHOCTL YIJIA,
KI'/KT

[IpoAOIKATENBHOCTS, Y, HCIOJBL30BAHHUS YT-
71, OYHINAIOIIErO BO3AYX [0 NpPEAeILHO IOmYyC-
THMO} KOHIIEHTPALHH, BEIYACAAETCA o dopmye
S Kopea [Lpen (1 — E) + L,] 1000
npea Wa E'

(15.131)

Jns  nonw3osadus dopmynamu  (15.127)-
(15.131) HeOGXOAAMO 3HAThH KOJHYECTBO H Ka4ecT-
BEHHBIH COCT4B Ta30B M NMApOB, AONYCKAEMBIE IO
YCIIOBHSM JIe300PALME KOHUEHTpAlMH TIaxXy4Hx
BEIIECTE B BO3OYXE, AHHAMUYECKYIO aKTHBHOCTH
yrias 4 ero 3pHeKTHBHOCTD.

Cnoii AKTHBHPOBAHHOTO YIS  TOMIIHHOMH
12,5 MM mpd CKOpocTH Haberaiomero noToka
posayxa 0,2 M/c obrnagaer 3hPEKTHBHOCTHIO
npumepro 0,95. IMocne peaxTuBanuu 3¢beKkTHB-
HocTk cros yras mapaet mo 0,9. ConpoTHslieHAe
cnog yrns 12,5 MM TIpoxoly BO3ayXa PpaBHO
50 IMa. [Ans chos yras TomudHOH 25 MM 2ddex-
THBHOCTE paBHa 0,98, a conporueiende —75-
90 ITa. TMepen cji0éM H3 AKTHBHPOBAHHOTO YIIs
HeoOXOAMMO  YCTAHABJIABATE HOPOTHBONBLILHBIE
GHABLTPEL

Cpasuende 3GGEKTHBHOCTH DA3IHYHBIX Me-
TONOB AE30[0pAllHK TIPHBEEHO Ha puc. 15.60, u3
KoToporo crnemyeT, 4To Goppba ¢ 3anaxamu ¢
HOMOIIBGIO 4KTHBHPOBAHHOTO YIis 3(dexTHBHA
NpH HH3KOH CKOPOCTH BO3jyXa.

Venemnyio 6opbdy ¢ 3amaxamu obecneynna-
eT JIeCTPYKTHBHBIA MeToa okuciaenns. IIpa oxmuc-
JIeHHH MOJIEKYJT TIAXHYINHX BELIECTB 3amax JIHIa-
eTcst cBoero (pU3HOJIOTHYECKOro neicTBAA HA Op-
ranel 06oHaHNs. Opranpl 0OOHAHMUS, KaK H3BECT-
HO, HE peardpyloT HA 3alnax KHCIopoma H ero
OKHCJIOB,

TeopeTA4ecKH CYLLECTBYET OOJBLIOE YHCIO
cnocoboB okucieHus. ONHAKO M3 THIHEHHYECKHX,
HHXKEHEDHBIX H JKOHOMHYECKHX CooOpaxeHHH
NpakKTHYeCKH NpHEMJIEM TONBKO OAHH Cnocob,
KOTOPBIl COCTOMT B TOM, YTO Ha MOJEKYJbl Be-
{eCTB, HWMEHOIIHMX 3allaX, BO3ACHCTBYET OAHO-

0

p \\
50 \
401

k1] \\'\\
2 NN

3OOEKTUBHOCTb HERTPANU3ALMM

< =
0 —
E

0 45 1 L5 v, mfc

Puc. 15 60. D¢dekTHBHOCTL Pa3IHYHBIX METOAOB yna-
JIeHHA 3allax0B H3 BO3ayxd

I - npOMBIBKO# BOJHBIM PaciBOPOM [IHKOA B OPOILAEMOM ClOE,

2 NpONYCKOM BO3IYXd 4epe3 /10i aKTWBHPOBAHHOIO YTIA TO/LIH-

HO# 19 MM (0ZOPaHT HeTbiPeXXJIOpPHCTLI! yraepon), 3 - guasTpa-

uneii ¢ 3arpy3koil $MALTPa AKTHBAPOBAHHOH OKHCBIO ATHOMRHHA

C MEPMAaHranaToOM Ka1Ms (TOJIMHA 3arpy3kM 25 MM, OZOpaHT—
awiM Tabaka)

aToMHubIH kHcTopon O, nojyyaemslii H3 KHCJIOPO-
a BO3;yxa Npu OOJIy4eHHH ero yJabTpadroneTo-
BBIMH JIy4aMW C ONPEICIEHHOH WIHHOH BOJHBL
I1ponoIAKHTENBHOCTD CYyLIECTBOBAHAS OIHOATOM-
HOTO KHCIOpOAa BechbMa Masa (HCYHCISETCA
MHKPOCEKYHIaMH), TIOATOMY €T0 neiiCTBHE IPOHC-
XOMMT B TIpe/esiax 3aBechl U3 yIbTpa(HaONETOBBIX
JIy4ei.

IMpu BO3aeHCTBHH YALTPadHONETOBBIMH JIy-
4yam| ¢ aIMHO#H BoaHbl 18491077 MM aByxXaTOM-
HBlii KACIOPOA PpACIIENIseTCa, a IBYXaTOMHBI
430T HE PACHICIUISETCA, NMOITOMY OKHCIOB a30Ta
He obpasyercs. 3anaxd yIbTpadHONeTOBBIMH Iy-
4AMH YHMYTOXAKOTCH crenyloumMm obpasom.
3arpa3sHEHHBIH BO3AYX TOA BJIHAHHEM pa3pexe-
HHA, CO3/1aBAEMOT0 BEHTHIATOPOM, NPOIYCKAETCH
uepe3 BO3AYLIHBIE QUABTPBI, 3aOCPKHBAIOLIME
MAaciao u TbLTh, W TIOCTYHNAET B PACUIMPHTENBHYIO
KaMepy, rae HPOXOMUT 4epe3 3aBecy H3 yIbTpa-
(uonerossix nydeit. [ITHHA PAcCUIMPHTEIBHON Ka-
Mephl BLIOHpaeTcs Takoid, 4TOOBI BpeMs NpeOniBa-
HHS BO3AYyXd B kamepe cocTasisio 6—8 c. O6beM
KaMephbl, M. OlpenesioT no dpopmyJe

Yook, (15.132)

rae L - npon3BoaMTeNIbHOCTb BEHTHIIATOPA, M/C; ¢ — 1015
BO3/1yXa, nponyckaeMoro 4epes kamepy (¢ = 0,1 — 1,025).

TeHepaTOpEl, co3nawliue YIbTpaduoieTo-
BblC JIY4H, [OJKHB OBITh pAcCIOJIOXKEHB Tak,
yTOOEI 3aBeca U3 JIyuei NepekphIBala CeueHHe I
TIpPOXO/a BO3/yXa B HECKOJIBKHX MecTax MO [UTHHE
KaMephl.
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Puc. 15.61. CKB ¢ ycraHoskoi s

BO3aYyXa
I —macasabie QuasTpst, 2 ABoiiHo# ceTsathiii ¢unbTp, 3 - yubTpa-

puoneropwie obnysarenw, 4 - Kanman, 5-BHTAKHON BEHTHIASTOP,
6-CKB, 7- npurodsibie oTBEpCTHS

AE€30/10paHA

CKB B KyXHe pecTopaHa ¢ YCTAHOBKOM nns
[1€30JIOPALIHM PEUMPKYIALUHOHHOTO BO3/IyXa MOKa-
3aHa Ha puc. 15.61. TMocne nesonopauun B CucTe-
MY KOHIMIMOHMPOBAHMA mocTynaer ao 90%
PELHPKYIALMOHHOrO Bo3nyxa u 10% HapyxsHoro.

K xumuueckum cnocobam 6opubbr ¢ 3anaxamu
OTHOCATCA CKUT4HHE, KaTaJMTHYECKOE TOPEHHME,
xeMocopbums, Bo3nelicTBHC HAa BO3OYX XHMHM-
YeCKHX pearcHTOB. [lpaMoe M KaTanuTHYeCKOE
cxuraHde Haubonee MpHMcHHMO Ui 60peOBI ©
NpPOMBILLICHHLIME BbiOpocamu. BosneiicTeue xu-
MHYECKHX PeareHTOB Ha TIPUTOYHbIA BO31YX, KAK
TPABHJIO, HETIPHEMJIEMO BBHIY HX TOKCHYHOCTH.

OUNLTPHl M3 AKTHBHPOBAHHOM OKMCH aJlio-
MHHHA C IEPMAHTAHATOM KAJlUd TaKkXe OTHOCATCH
K XMMHYECKHM cpejicTBam OopbORI ¢ 3amaxamu.
Cxema uX paGoThl cnenyronlas: aKTHBHPOBAHHAN
OKHCEb AIOMHHHS afcopOHpYyeT rasel M Tapsl,
4 TCPMAaHTAHAT KaJiMd OKHCIAET TOrIoIaeMble
BEILIECTBA, MPEBPANIAACH B JIBYOKHCh Maprasia.
Tak#e GUILTPLI OONANAKOT  3HAYUTEIbHBIM
COTPOTHBJIEHHEM NPOXOAY BO31yXa W CpABHH-
TeJLHO MaNol 3((HEKTHBHOCTBIO.

K uchxonorudeckuM cnocobam Gopnbur c
3amaxaMH OTHOCATCS HeHTpanu3alis W KOMIeH-
calMs.

Crioco® HeHTpanM3alu{ COCTOMT B TOM, 4TO
CYMIECTBYIOT «NApbl» 3aTaxoB, KOTOpble, OYyay4H
CMCIIAHBI B OHPG,E[CJICH'HOI‘i nporopuMyd, IIpH
HAIJIEXKAIEM DEeryIMpPORAHWM B TIEPHOX OIHO-
BPCMEHHOI'O BALIXAHMA CO3alOT BPEMCHHBIN NCH-
xonorudeckuii a¢hdekT moTepH OOOHAHMS YenoBe-
Kd, YTO PABHOCHJIBHO TApaJIi¥y OpraHoB OOOHS-
uus. Ha mpakTuke Bropo#l 3anmax, mobarnsemsiit

K MaxHylieMy BO3AYXY, BBOOHUTCSH (yTeM OH€Hb
TOHKOTO PACHbUIEHHS JXHAKOTO MACKHPYIOMIEro
areHTa. B cocTaB pacnbinseMbIX €30/10paHTOB
BXOIAT IPHUpHBIE Macha, XJIOPOOMIT M XMMH-
YeCKHe BENIeCTBA; YACTHIbI [1€30J0PAHTA J0Nroe
BpeMs BHTAlOT B Bo3ayxe. Bo u3abexanue wme-
TIPHATHOTO BO3/CHCTBHA PAaCIbIISAEMbIX AreHTOB
H4 OPTaHbl LIXaHHA, THIIEBAPEHUS, Ia3a U KOX-
HBlH TTIOKPOB, a4 TaKXE€ HAa MNPONYKTHL NHTAHUS
BO3MOXKHOCThL TIPpHMEHEHHS MeTona HeHTpanu3a-
UMM KaXablH pa3 HaJIeKMT TpeIBaPUTCALHO
COrNACOBBIBATEL CO CIELHMATUCTAMM-MEIHKAMMU.

MeTon KOMNeHCAalUH COCTOMT B TICPEKPLITHH
HENPATHOTO 3aNlaxa npuATHeIM. Ho 3amaxu Gwvi-
BAlOT U HECOBMECTHMBIMM, B 3TOM CJIy4ae MOXKET
obpasoBaThes Tpertuil, eme Gonee HempuATHBIR
3armax.

Haubonbumit ekt ¥ HAHMEHBIIHE €UHO-
BPEMEHHBIC H  JKCIUIyATALHOHHBIE  3ATPATHI
CBOICTBEHHBI YIbTPaQHOIETOBOMY 0BNyYeHHIO,
NPONYCKAHHIO 4Yepe3 AKTUBMPOBAHHBIA Yroie H
NPOMBIBKE BO3/1yXa BoJOH B (OPCYHOUHBIX KaMme-
pax.

Bo Bpems akcnnyatauuu CKB s yerpane-
HHS TPUYHH TIOSBJICHHA 3amaxoB HeoGxoaumo
TOUYHO COOMIOJ4TE CPOKM OYHCTKM 3NCMEHTOB
CHCTCM OT 3arpsasHeHuii, oOmbiBanus dopeynou-
HBIX KaMEp H CTYCKa ILTaMa, ae34HeKiul Tero-
OOMEHEBIX ANNAPATOB M BO3AYXOBOAOB, 3aMEHBI
PunLTpoB M 3aMacnEBaTenel; mocne yxona MoncH
M3 TIOMCIICHHA BBIKJIIOYATH CHCTEMBI HYXHO He
cpa3sy, a Yepe3 HeKOTOPEIH IIPOMEXYTOK BPEMEHH.

15.9.2. Monn3ammn Bo3ayxa

Ilon BausaHHeM HOHH3UpYIONLIUX GAaKTOPOB
(panHOaKTHBHOE HM3JIyYEHHC TOYBBI, KOCMHYECKOE
H3JIYYEHHE) OT MOJIEKYJIBl Ta3a OTHEIAETCA IIIeK-
TPOH, KOTODEIH NPHCOCAHHACTCA K HellTpanbHOMH
Monekyne M ofpasyeT OTpHUATENbHBLIA HOH, a
4TOM MM MOJIEKYNla, JIMIIEHHBIE 3NEKTPOHA,
o6pa3yloT MONOKHTENbHbINH HOH.

Jlerkue artmocdhepHbie HOHBI COCTOST M3
rpynnel Monekyn. Taxensie HOHbl oOpazyroTcs
NPH COENMHCHWH JIErKOro HOHa C TBLIMHKAMH
H BOJSHBbIMH Karismu. CrelleHbp HMOHM3AUMH aT-
Mochepsl XapaKTepH3YeTCa YKCIIOM HOHOB B | cM®
Bo3nyxa. OGhiuno B 1 cm® HapyxHOro Bo3ayxa
conepxutca okono 1000 nerkux HOHOB, B 3WMHee
BpeMs HX CoJepXaHHe CHuxXaeTea 1o 200, a neTom
HHOrAa mojgHuMaercs a0 3000, B6au3u xe BOAO-
nagoB a0 10000 wonos u Gonee.
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OTtpuuaTeNibHble M TIOJNIOXMUTENLHBIE WHOHBI
pa3NMYHO AEHCTBYIOT HA OPraHU3M H OKpYXaro-
uyto cpeay. OTHOILEHHE 4UCIIA JIETKHX TTONOXH-
TEIBLHHIX MOHOB K YMCIY JIEFKMX OTPHUATENBHBIX
HOHOB Ha3hIBAKOT KOMPPHIHEHTOM YHHIOIAPHOCTH,
KOTOPBIii YCTAHAB/IMBAETCH OTACJIBHO [UIS JIETKHX
HoHOB g=n"/n" (B arMochepe g=1-+2) u
OTJENBHO ANA Tsxenbix uonos Q = N7/N™,

B6m3u 3aB0I0B, KOTENLHLIX H JIEKTPOCTAH-
umiit HabmoaeTcs 3HAYMTENbHAf KOHICHTpalHs
TsKeJIbIX HOHOB, KOTOPAs MOXET C/IYKHUTh OJIHUM
W3 KPMTEDHEB 3arps3HeHds Bo3ayxa. B Bosayxe
TIPOM3BOCTBEHHBIX 1IOMEIIEHAN WMEIOTCH 3HAuM-
TeNpHble KOHUEHTPAIHM JIEPKHX W TSDKEBIX HOHOB
obenx nonspaoctel. OcobeHAO BHICOKHE KOHIIEH-
TpaOMH TsKENBIX WOHOB HabirofaroTcs I1pu
IEKTPOCBAPKE, JIMTBE W JPYrHX INPOLEccax,
CBA3AHHBIX C BBIACNICHHEM BPEIHBIX BEUISCTB.

ConHevHoe CUSIHME, TEMIICPATYPa M CTENEHB
BIIAXHOCTH BO3/yXa, BhINajeHne noxaed (oco-
OeHHO TPO30BbLIX) M CHETa, HANpPaBICHHE M CHIA
BETPA OKA3BIBAIOT BJIMSIHHE HA CTENEHb aIPOHOHH-
3aIUM HAPYXHOTO BO3[lyXa H WHOTJIA ONpeIeIsioT
€e 3HaK.

WckycCTBEHHOM — a’pOMOHM3ANMed  MOXHO
ocaX[aTh IbUlb, OAHAKO BBIAJAIONIAS M3 BO3LY-
Xa MBUIb M COTTYTCTBYIOLNHME eif GakTepuu oceiaroT
H4 MOTOJIOK, CTEHBI, [OJ1 K OKPYXALIHE IPEIMETHI.

HckyccTBeHHAas HOHM3amus BO3Jlyxa 1O
HA3HAYEHHIO M TI0J KOHTpoJleM Bpaveit nmpumens-
eTcAd B NPOQUIAKTHYECKHX IeNfAX, 4 TakkKe Ipu
JIeYEHMH OCIDEIX KATADOB BEPXHUX M HUKHHX
JBIX4TENbHBIX NyTel, OpOHXHANIbHOW aCTMBbI, TH-
nepToHH4ecko OonesHu (Ha PpaHHMX CTagusx),
OXOroB M pas. JI03MpOBKa a3POHOHOB, NPOLOI-
KUTEJIBHOCTh CCAHCOB H HX YHCI0 yCTaHaBaHBa-
HTCH Bpa4daMH € YYETOM HHJ]HBHA}'BJIBHHK 0Co-
GeHHOCTel nrozieil M XapakTepa npoTekanus 6o-
JIe3HeiA.

B 3apyGexHo#t nuTepatype mnpeobnamaeT
MHEHHE, OCHOBAHHOE Ha CHENHA/IbHO NMOCTABJIEH-
HBIX JKCEPUMEHTAX O TOM, YTO Il 3A0POBBIX
mofiell MCKYCCTBEHHasi HOHM3alUsA BO3JyXa B IO-
Mmeienusx He Tpebyercs*. Tem He McHee psz
¢upM B TEHEHHE MHOTMX JIET KOMILJIEKTYET aBTO-

* Biausuue HOHM3AUMH BO3AYXa HAa CAMOYYBCTBHE
yenropeka (Kamana)—Cep. 9. Hayu.-ped. c6. (UHUUC.~
M., 1979.-Boin. 7).

HOMHBIE KOHIMLIMOHEPBI M pPEeNUpPKYJIANUOHHLIE
BO3JTyXOOYHCTUTENILHBIC arperathl FeHepaTopamMu
OTPUIATENLHBIX MWOHOB, IOCKONBKY OHH CIHO-
COOCTBYIOT CTEPHJIM3ALIHK BO3/AYXA.

HexoTopbie pa3sbiCHeHHA B BONPOCE O HeJe-
co0Opa3HOCTH NPUMEHEHUS aJPOHOHHU3AIMH B
NPOM3BOJICTBEHHBIX 3JaHHAX BHeCHo I naBHOe
CAHUTAPHO-INMUACMUOIIOT HYECKOE ynpasJieHue
Munzapasa CCCP, kotopoe B 1977 r. u3pmano
BpemeHHbIe  yKa3zanus**, pernaMeHTHPYIOLLHE
KOMIIEHCALMIO a3POHOHHON HEJOCTATOYHOCTH B
NPOU3BOACTBEHHEIX IOMEIICHUSX (32 HCKIIOve-
HHEM TEX, TJIe BEUIENSIOTCA BPEIHBIE XHMHYECKHE
pemecrsa). Cornacno YkalzaHuam, B TEpBYIO
o4epellh A3POHOHH3AIMIO CllefyeT YCTPaHWBaTh B
NOMEILEHUAX C NMOBBIIUCHHBIMH TpeGOBAaHUAMM K
YHCTOTE, IPHTOMHLIR BO3/yX B KOTOPKIE IPOXOIUT
uepe3 GUILTPLI TOHKOH OYMCTKH; ONTHMATLHBIM
CUHTAeTCd YPOBEHb HOHM3ANWM —YHCIIO HOHOB B
1 cM? po3ayxa B 30HE ABIXAHUS: JETKUX TOJOXH-
TEABHBIX HOHOB 6—3 TBIC., JIErKHX OTPUIATETbHBIX
HOHOB 5-6 ThiC. (KOO(QQHUIMUEHT YHUIIONSPHOCTH
1,2--0,8). IlpenensHo noNycTHMBIE OTKJIOHEHHS OT
ONTUMAJILHOIO YDOBHS: JIEFKUX IOIOXHTENLHBIX
HoHoB 10-2,5 ThIC., IETKMX OTPHIATENbHEIX HOHOB
2,5-10 Teic.  (k03dHUHEHT  YHUIIOJISPHOCTH
0,2-0,5). dns xommeHAcaluMHd a’pOMOHHOH Hemoc-
TATOUHOCTH PEKOMEH/0BAHO NPHMEHATH CTAIMO~
HADHBIE WJIM NEPEHOCHBIE yNpaBiiAeMele Gezonac-
Hble IeKTpuueckue 3hdaioBHANLHBIE a3POHOHM-
34TOPB! 3aKPBLITOrO THIA, IFEHEPHPYIOUIME HOHBI
KODOHHBEIM pa3psaaoM. [Ing UCKIMIOYEeHUS JCHOHM-
3aIMM BO3JyXa NpPH TPAHCHOPTUPOBAHMM €ro 1o
METAJJIMYECKHM KaHaJlaM a’pOHOHH3aTOPHI YCTa-
HABJIMBAKOT HENOCPEACTBEHHO B NOMEILICHUSIX WITH
Y NPHTOYHBIX OTBEPCTHH.

C TexHONOrHYecKol TOYKU 3PEHHS IeHePUpO-
BAHHE W BBEJICHHE OTPMUIATEILHBIX MOHOB II0JIO-
KHUTEJIbHO CKA3BIBAIOTCA HA NpoLeccax NpOM3BOA-
cTBa ¥ 06paboTku GyMaru, IJIEHOK, MCKYCCTBEH-
HBIX U TPHPOJHEIX BOJIOKOH, HA MOJNUrpadHuecKux
npotieccax. Mmerorcs csexeuns, 4To Ipd a’po-
MOHM3AIMM CHMXACTCH 3ara3oBaHHOCTh BO3JAyXa
okucero yrinepoaa CO (rapaxw, anrapser), CO,
u SO,.

** VKajaHMs (BPEMEHHBIE) MO KOMIEHCAUHH A3po-
HOHHOH HEAOCTATOMHOCTH B NOMEIIEHHSX NPOMLILLIEH-
HBIX NPeINpHATHH H 3KCHIyaTalHH a3POHOHH3ATOPOB.—
M.: uag. Munsapasa CCCP, 1977,
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XOJIOAOCHABXEHUE CUCTEM
KOHIUMLIMOHUPOBAHUSA BO3AYXA

Jlns1 oXJaxaeHus M OCYILICHHMA BO3/yXd B KOH-
JUIIMOHEPAX UCHOJIB3YHOTCH €CTECTBEHHBIE HIIH HC-
KYCCTBEHHBIE HCTOMHMKH XOIOAa M MX KOMOwHa-
My, ecnd TpebyeMble napameTphl BO3JyXa He
MOTYT OBbITh oOecneyeHbl CpeACTBAMM NPAMOTO
HIIM KOCBEHHOTO MCIAPHTEILHOTO OXJIANKIACHUS.

BuiGop HMCTOYHMKA X0JIOAA [OKeH ObITh
06OCHOBAH BO3MOXHOCTBIO ToNyyeHus Tpebye-
MBIX NAPaMeTPOB BO3/yXa, MECTHBIMH YCIIOBHS-
MK, TEXHHYECKAMH CPEICTBAMH ¥ 9KOHOMHYECKHM
pacueTom. OkoHYaTe/IbHbIH BLIGOP NPOM3IBOAMTCA
HA OCHOBaHMHM TeXHHKO-IKOHOMHMHYECKOTO CpaBHe-
HHA BApHAHTOB.

16.1. ECTECTBEHHBIE
NCTOYHUKH XOJ0JA

B kauecTBe ecTecTBEHHLIX HCTOYHMKOB XOJIO-
1a MOKHO MPHMEHATHL apTe3HaHCKYH BOAY, BOAY
XOJIO[HBIX peK U 03ep, Jie[l, a TaKXke BOoy, OXJax-
NaeMyH HapYXHBIM BO3JYXOM.

Apresnanckas BoAa. Bo3MOXHOCTH HCHONB-
30BAHMA apTe3HaHCKOH W IpYHTOBOH BOJB! OMpe-
enseTcs BOJOHOCHOCTBED NOYBEHHBIX TOPH3OH-
TOB, TEMIEPATYpOil BOILI, ee XHMHYIeCKHM H Oak-
TepUHAJIbHBIM COCTABOM, XKECTKOCTBIO H 1.

TemmepaTtypa apre3suMaHcKOH BOMBI JOJIKHA
OBITH TeM HUXKe, YeM HIDKe [OJKHA MOINepPKH-
BATHCA TEMIEPATYypa B KOHIHIMOHUPYEMOM TTOMeE-
HmieHun ¥ 9eM Gonblledf ABIAETCA HATPY3Ka B CHC-
TeMax KOHJAMIHOHWPOBAHMA BO3/JyXa OT BJaro-
nputokoB. ITockonbky TemmepaTypa NOA3EMHbLIX
BOJ NPHOIM3HTENBHO paBHA TeMIepaType IPYHTa
Ha COOTBETCTBYyIOlIeH riyOnHe, (GAKTHYECKYIO
TEMIEPATYPY BOABLI B JAHHOU MECTHOCTH MOMXHO
YCTAHOBHThL JIMIIb NYTEM COOTBETCTBYFOINHX
W3bICKAHHH.

Paccrosnwe Mexny ckBakMHaMM, 3abupalo-
IMMMH BOAY W3 OJIHOrO BOJOHOCHOTO TOPH3OHTA,
peKOMEHyeTCs IPUHUMATL He MeHee 250 m.
IMToce uenoJib30BaHHA B YyCTAHOBKE KOHAMIIMOHH-
poBaHusA BOBnya NOoA3€MHBIE BOJbI XKEJIATEIBHO
BO3BPATHTL OBPATHO B TPYHT (B BOAOHOCHBI
CIIOH).

TTon3emHubie BOOLI, HCIOJbL3yeMBIE B KOHIH-
LMOHepax ¢ HeMOCPEACTBEHHBIM KOHTAKTOM MeX-

Iy BONOH M BO3OYXOM, NOJIKHBI YROBJIETBODATH
TpebOBaHHAM, NIPEOBABIAEMBIM K BOJIE MHTLEBOTO
kavectsa mo 'OCT 2874-82. Bo u3bexanue ot-
TIOXeHHuS coliel B TpyOKaxX TemnooOMeHHBIX anma-
paTtoB BpPEMEHHAs XEeCTKOCTb BOJABl He JOJKHA
npesbiiath 10 Mr-3ks/i.

C fienblo yMEHBIIEHWA pacxoja apTe3uaH-
CKOff‘l BOJibI B YCTAHOBKE KOHI[HHHOHHPDBE!HHI BO3-
AyXxa ee HeOOXOOMMO MCIOJbL30BaTh B TeIIO00-
MeHHBIX anmapatax, ofecrneYMBarOMX MaKcH-
MaJbHO BO3MOXHBII moforpes. HauGonbimii ag-
tbexT MoxeT OBITH JOCTHIHYT B pe3ysibTaTe NpH-
MeHEHMS BO3JYXOOXIIAJMTENeH MOBEPXHOCTHOTO
THNA, B KOTOPBIX BOJA MOXET HArpeBaThCAd Ha
8-10°C. TTockoNbKy B NMOBEPXHOCTHOM BO3IYXO-
OXJIaiuTeNle HET HETOCPeACTBEHHOTO KOHTAKTA
MeX/y BOAOH ¥ BO3JlyXOoM, BOJia HeoOs3aTelIbHO
OMKHA GbITH NMTBEBOrO KAyecTsa. JITO MO3BOJIS-
eT WCIOJIL3OBATH 'PYHTOBBIE BOMBI, 3ajieraroiiue
Ha HeOOoJbIIOH rny0duHe, BOObI rOpHbIX pek, o3ep
HT.0.

Xopoumx pe3yjibTATOB MOXKHO JIOCTHYbL My-
TeM CO3/aHusA KOMOHHHPOBAHHKIX CXeM, rlie Haps-
Iy € apTe3HAHCKOH BOMOW HMCMOIB3YKOTCA XOJIO-
JMIILHBIE YCTAHOBKH,

B Tex cnywasx koraa pacmonaraloT HeGolib-
LIMM KOJIMYECTBOM apTe3WaHCKOH BOMOBI C JOCTa-
TOYHO HH3KOH Temmepatypoil, uenecoobpasno
TPUMEHSATE CXeMY C MpPeABAPMTENIBHBIM OXJIAXK-
JIEHHEM BO3/yXa, HAMpPMMED B TEpBOH CTYNeHH
BO3I.[yX oxjaxnpaercsa apTEBHaHCKOﬁ nonoﬁ
(puc. 16.1,a), a BO BTOpO# CTymeHW BOAOH (MiM
paccoJioM), OXJIaXaaeMOH XONOJMIIBHOH ycTa-
HOBKOH.

ApPTE3MaHCKYH BOIy, HATPEeTyd B MEpBOi
CTYNEHH, Hejlecoobpa3Ho MCNOJIL30BATh EIe pas3,
HAMPUMED LTS OXJIaXeHHs KOHAEHCATOPOB X0l0-
IMIBHBIX MaluH. s Goslee MOMHOTO MCMONB30-
BaHUS OXJIAaXaolel crrocoGHOCTH apTe3UaHCKOo
BOJLI €€ MOXHO HAnpaBWlb HE HEMOCPECTBEHHO
B KOHI[GHC&TOP]:!. rje OoOHa MOXET OBITH Harpeéra Ha
4-6°C, a B npoMexyTouHEIi 6ak, KyJa Takxe
CIIMBAETCS OCHOBHAN 4acTh BOJIbI TIOCTIE KOHEHCA-
TopoB., B pesyneTate cMellieHus 0GOMX MOTOKOB
apTe3MaHckas BofAa HarpesaeTca Ha 20-25°C,
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a BOJA, OCTYNAOMAS B KOHACHCATOPHI, OXJIAXK1a-
etcs Ha 4-6°C, mocie 4ero cmech HACOCAMH
HAMPABJSETCH B KOHJEHCATOPHI.

Ecnu B pacnopsXeHHH HMeeTCH JIOCTATOYHO
DobilIoe KOJIHYECTBO apTe3MaHCKOH BOIBL, HO CO
CPaBHUTEJIPHO BBICOKOH TemmepaTypod W gomnyc-
THMOM KECTKOCTBIO, MOMXKHO NPHMEHHTB CXeMy
C MIpeABAPHTENBHBIM OXJIAXKICHHEM apTe3HAHCKOMH
BO/IbI XOJIOJAWILHOM MamMHOHR (puc. 16.1,6).

Jlen. IlpuMeHeHne eCTECTBEHHOTO JIbIa, 3ar0-
TABJIMBAEMOr0 H3 BOJOEMOB HJIM HaMOpaXHuBae-
Moro B OyHTax B 3HMHEE BpeMsl, MOXKET OKa3aThCs
1eneco00pasHBIM B paHOHAX C KOPOTKHM XAPKHM
JIeTOM ¥ XOJIOJHOH 3MMOM.

Jns mpenoxpaneHHs OT OBICTporo TasHUA
B TedeHHe JeTa OYHT cBepXy M ¢ 6GOKOB MOKpbIBA-
0T COJIOMEHHBIMH M APYTHMM MATaMM M 3aChIfl-
HOM TETUIOH3OJIAIMEH.

TpsMoil KOHTAKT MeXAY NbAOM H3 OyHTOB
W BOJI0EMOB H BO3JIyXOM, NO/IABAEMBIM B IIOMeELIE-
HHsi, HE JONYCKaeTCsi MO CAHMTApHO-THrHeHHYec-
kUM coobpaxenuaM. [1o3ToMy npHMeHAIOTCSH CXe-
MBI XO.TIO}IOCHaﬁ)KGHHS{, B KOTOpHX €CTECTBEHHBIM
NhOOM OXJIAXJaeTcss BOJA, LMPKYJIHpYIOIAs ye-
pe3 BO3JAYXOOXJIAIMTE/IM MOBEPXHOCTHOIO THMA.
OCHOBHBIE HEJIOCTATKH CHCTEM C JIeAAHBIM OXJIAXK-
JIEHHEM —HX TPOMO3AKOCTh, TPYAOEMKOCThL 3aro-
TOBKM JIbJa, 3arpsA3HeHMe Jbia u Ap. Tax, Ans
YCTAHOBKM KOHIMIIHOHHPOBAHHS BO3JAyXa, npei-
Ha3HadeHHOH s paGoTel B Tewenue 100 jeTHHX
nHell co cpeaHed xosiogonotpebrHocThio 230 kBT,
TpeOyeTcs HAMOPO3UTL B TEYEHHE 3MMBL OYHT
obsemMom 2200 M3, AnA pasMemEHHs KOTOPOTo
Tpebyercs niomanka pasmepoM 20 x 60 m.
VerpoiicTBe Takux OYHTOB He BCErIa BO3MOXKHO
Kak B CBS3H ¢ OOJILILOH 3aHMUMAaEeMOM IJIOMIAIbIO,
TAK H N0 APXHTEKTYPHBIM COOBpaXKeHHsM.

HapyxHniii Bo3ayx. B neTHee Bpems, ocoben-
HO B paiOHaXx C CYXHM M XapkKHM KJIHMATOM,
HAPYXHBIl BO3AYX MOXET ObITh UCNOJIB3OBAH J1S
OXJIAKJAEHHS BOMAbI, MOCTYNAIOUIEH B BO3OYyXO-
OXNAJAHTEeNH (YCTAHOBKH KOCBEHHOTO M KOMOHHM-
POBAHHOTO HCHAPHTENBHOIO OXJaXIACHUA BO3AY-
xa). B nepexonHbli 4 3SHMHHH NEPHOBI XOJI0IHBIH
BO3AYX MOXeT ObITh MCNOJIB30OBAH [T aCCHMWIS-
WA BHYTPEHHHX TENJIOM3OBLITKOR KaK NYTEM €ro
HETIOCPEACTBEHHON MOJAYH B YBE/IMMEHHBIX KOJH-
YeCTBAX B KOHIAMITHOHHPYEMBIE TOMCEUICHHA, TakK
H /IS OXJIAXJIEHHS BOJBI, LMPKyIMpYyIOmei Jepes
BO3YX00XJ1aAMTEIH KOH}IHHHOHEPOB. B nociuen-
HEM Clydae HCNONBL3YIOTCS TIPAJUPHH, KaMepbl
OpOIUEHHS, BONOBO3AYIIHBIE TEIJIO00OMEHHHKH.

Puc. 16.1 CxeMBbl HCIOJIL30BAHHA aPTE3HAHCKOH BOIB
8 CKB c npeasapuTensHEM OXnaxaesHeM sozayxa (a)
H ¢ [peJBapHTEILHBEIM OXJIAKICHHEM APTEIHAHCKOMH
‘ Boawl (6)

I aprezuanckas CKBawuHA, 2-BO3AYXOOXIAJWTENbL MpeaBapH-

TeIBHOTO OXJaxaeHus, 3-06ak apre3naHckoii Boabl, 4-ueHrpo-

GewHbll nacoc, S-kougencarop, 6-nuddysuonnas cxsaxuna,

7 - XaHA/IM3aUHOHHBIA KonnekTop, &-wucnapuienb, 9 OCHOBHOI
BO3IYXOOXTATATEND

CnenyeT OTMETHTE, Y4TO B CBA3H C NOCTOAHHO
W NMOBCEMECTHO YCH/IHBAKOIIAMCH ,E[CQJHI.IHTOM npu-
POIOHBIX ITPECHBIX BOA, IPOMO3AKOCTBIO H OTHOCH-
TENBHOH CIOXHOCTBIO HCTIONb30BAHMS €CTECTBEH-
HOro jibAa 3TH HCTOYHHKH X0Jiodd pacnpocTpaHe-
HUS U JOCTATOYHOIO0 MPAKTHYECKOro NPHMEHEHHs
HE IOJTYYHIIH.

16.2. XOJIOJHUJIBHBIE MANIHWHBI

16.2.1. TTapokoMnpecCHOHHBIE MANIHHEI

Haunbonee pacnpocTpaHeHHBIM HCTOYHHKOM
X0JIOAA JUISi HEMOCPEACTBEHHOTO OXJAXKICHHS H
OCYIIEHHs BO3JYXa MM OXJAXKICHHSA MPOMEXKY-
TOYHOrO XJAJOHOCHTES CIYkKAT NAPOKOMIIPECCH-
OHHBIE XOJIO/IMJIbHBIE MAlUHHBI C MOPIIHEBBIM,
BUHTOBBIM HJIH LEHTPOOEXKHBIM KOMIIPECCOPOM
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XonoaunbHele MAIHHB! ¢ MOPIIHEBEIM KOM-
NpeccOPoOM NMPHMEHSFOT B ABTOHOMHBIX KOH/IMIIH-
OHEpax M JUIA CO3JaHHUSA XOJIOAHUNLHBIX CTAHIMEH
oBuiell X0JI0/10NPOH3BOAMTEIIBHOCTBEY IPHMCPHO
no 1000 kBrt. Ha xonoaunbHBIX CTAHIHAAX XOJI0A0-
NPOH3BOAHTENIBHOCTEIO NpuMepHo a0 4000 kBt
HCHONB3YIOT MAIIHHEL C BHHTOBBIM KOMIIPECCO-
poM, a npu XOJIO,[[O]'IPOH'JBOD,HTCIH:HOCTH ﬁonee
4000 kBT —-XxonoauneHele MAlIHHE C HeHTPOOexK-
HEIMH KoMripeccopamu (TypSokoMmpeccopamu).

B KkauecTBe XOJOAMJIBHOTO AreHTA B ITHX
MAaIIHHAX HCTIONB3YIOT Xaanousl (R22, R12 u ap.)
A ammuak (R717).

AMMUaYHBIC XOJIOMTEHBIE MAUTHHBI C TIOPILI-
HEBRIM KOMIIPECCOPOM NPHMEHAIOT B OTACIBHBIX
CIy4afx Ajf CHCTEM KOHAHLHOHHPOBAHUS BO3AY-
Xa TIPOM3BOACTBEHHBIX TIOMEILCHHH,

TpaMeHeHHEe aMMHAKa B Ka4eCTBE XOJIOAUIIb-
HOro arenta (KpaWHe PeIKO U TOJNILKO B CHCTEMax
XOJ]OJIOCHaﬁ)KCHHﬂ npoMquJIemloro KOHAHITHOHH~
POBaHHS BO3/IyXa) CBS3aHO C €ro B3PHIBOMOXAPO-
OMNACHOCTBHO) H TOKCHYHOCTBHO. Hanuune aMmMuaka
B XOJIOJIOHOCHTENE (BOAE MITH PaccoJie) NpakTaye-
cku He Byzmer oTpaxarscs Ha paboTe XonomwILHOR
YCTAHOBKH, HO MOXET NPHBECTH K OTPABJICHHAM,
Tak kak cBOGOAHBIH aMMHAK JIETKO BbLICIACTCS H3
BOJIHOTO MJIM pacconbHOTO pactBopa. HeoGxomu-
MO BECTH HENPEPBIBHBIH KOHTPOIbL CO/EPXKaHMA
aAMMHAKA B XOJIOJIOHOCHTENE: IPHGOP, KOHTPOIH-
PyrOIIMI cojepx)aHHE AMMHAKA, JOJDKEH HMETh
npenen 4yBCTBHTEIIBHOCTH HIKE ONAcHOM KoH-
LIEHTPAIHH APOB aMMHaka B Bo3ayxe. Ilpenens-
HO JONYCTHMAas KOHIEHTPAIWs aMMHaKa B BO3y-
xe cocrasaser 0,02 mr/n.

Jins XxononocHAGKeHUS CHCTEM KOHIMIIMOHM-
pOBaHHl BO3/1yXa XHJBIX H OGIIIECTBEHHHX 3na-
HHA NMPHMCHAKOTCH TOJBKO XJIAAOHOBEIE XOJIO-
MMILHBbIE aTeHTHl H B ocHOBHOM R22 (xnapou-22).

Bua npoMexyTOYHOro XJIaA0HOCHTENS BbIOH-
paeTcs B 3aBHCHMOCTH OT €r0 TEMIEPATYpPhI: IIpH
temrnepatype 2°C W Bbillle NPHMEHSIOT BOAY,
a npu GoJee HH3KMX TEMMNEpaTypax — paljHyHbIE
paccontbl (PacTBOPHI XJOPHCTOrO KajbLUHA, 3ITH-
JICHIrTAKONA | Ap.). s OXJIak/AeHUA XJ1aJ0OHOCH-
TeJd ¢ NOMOUIBIO XJIAAOHOBBIX XOJOAMIBHBIX Ma-
TIHH HCMOJB3YIOT KOMIUICKCHBIE arperaTHpPOBaH-
HBIE BOMOOXNAX/AKOIHE MALIHHBI, OCHAUICHHBIC
mekTpoobopynoBanueM, NMpHOOpaMH 3aUIUTHOM
ABTOMATHKH, NMYJIbTOM YNPABJICHHA H T.IL

TeMnepaTtypa Bojabl, BLHIXOASAUWIEH H3 KOXKYXO-~
TpyOHBIX MCmapuTeneil ¢ KWMEHHEM XjaJarenrta
B MeXTPYOHOM NIpPOCTpaHCTBE, BO M30exaHue 3a-
MEp3aHHS BOJLL B TPyOax He AODKHA OBITh HIKe

6°C. Ing nony4cHAs Boasl ¢ Goee HU3KOH TeMie-
paTypoif cleayeT NPHMEHATh MALIHHBL C KOXYXO0-
3IMECBUKOBBIMH HCNAPUTEIAMH, B KOTOPBIX BOMIY
MOXHO oxjaxjaTe a0 3°C, HWIM OTKpBITHIC TO-
rpYXHble HCTIAPATENH (AMMHAYHBIE XOJIOAHIbHbIE
MalIMHBI C AKKYMYJIATOpoM Xonona tuna AKX).

Jna moabopa XOJOAHIBHBIX MAllMH CIEAYyeT
MONB30BATHCA KATAJIONAMH H 3aBOACKAMH HHpOD-
MAIMUOHHBIMUY MaTEepHAIaMH.

IMoaGop xonOAMNBHEIX MAllldH TIPOM3BOJHT-
CA OFIHMM M3 TPEX METOJOB: MO Creun(pHKALHOH-
HOH XOJIOAONPOH3BOAHTENLHOCTH, YKa3aHHOH B
KaTajore; Mo rpadHIecKMM XapaKTEPHCTHKAM XO-
JIOAWIBHBIX MAIIHH; 110 TEOPeTHYECKOH 00beMHOK
noaade KOMIIPECCOPA, BXOAAUIETO B KOMILIEKT
XONONMIBHOH MAallHHbI.

IToabop mamuH nepsbiM MeTOHOM NpHGIIH-
WEHHBI, TaK KAK B KATAJIOTAX XOJOJOTPOH3BOAH-
TENBHOCTb YKA3aHa AJIA ONPENETICHHOTO Crenudu-
KainMOHHOro pexuma, KOTOphIﬁ MOXET OTJIHYATh-
ca oT pabouero.

Pabouuit pexuM XoN0aAHNBHOR YCTAHOBKH Xa-
paKTEepU3yeTcA: TeMNEepaTypod KHIIeHHs XJiaj-
areHTa f;, KOTOpYI npUHUMatroT Ha 5-7°C Huxe
cpeaHel TemnepaTypsl XJIaAOHOCHTENS B HCHADH-
Tene; TEMIEPATYPOH KOHAEHCALMM f,, KOTOPYIO
TIPWHAMAIOT Ha 4-5 °C BHIIlIe TEMIEPaTYpPhl BOABI
t,2, yXonsued U3 KOHLEHCATOpa; TeMIepaTypoi
BCachIBAEMEIX MAPOB [,, KOTOPYIO B XJIA/IOHOBBIX
MALIHHAX C pereHepaTHBHBIM TerU1o0OMeEHHHKOM
npuuamatoT 15-20°C, a Ge3 Temwioo6MeHHHKA —
paBHOH TeMnepaType KHNeHds Xxnajaredra [nns
aMMHMA4YHEIX MAallHH C OAHOCTYHEHYaTBIM KOM-
NIPECCOPOM TEMIIEPATYPA BCACHIBAHHUA B KOMIIpeC-
cop 1,. = #, + (5 = 10)°C]; TemnepaTypoii xHIKO-
ro xJlagarcHra nepen perynnpy}oluuM BCHTHJIEM
1, KOTOPYIO IJIfl XJIAAOHOBBIX XOJNOAMIILHBIX Ma-
IUHH ¢ PEreHEPATHBHLIM TEILIOOOMEHHHKOM TIpH-
HHMAIOT TI0 HTAJIBIMH XHIKOCTH, OTIpeaensieMoi
u3 Temnoporo 6anaHca TeroobMeHHuKa (B xol0-
MUNBHBIX MalllMHax Oe3 pereHepaTHBHOIO TeIllo-
0OMeHHHKA [, MPHHUMAIOT PABHOH TeMIepaType
HACBILICHHOMN X HAKOCTH IIPH PACHETHOM AABIICHHH
KOHICHCAIIHH). .

Ilepecuer X0noAONPOU3BOAUTENBHOCTH ¢ pa-
bouero pexEMa Ha CNEUHQUKAIMOHHBIE MOXHO
TIPOW3BECTH, €CIIH  XOJIOAONPOH3IBOAMTEIBLHOCTh
naHa B 3aBUCHMOCTH OT TEMIEPATYp KHICHAS
H KOHJACHCALMHU 7, ¥ f,. OnHaKO ANIA BOZOOXIIAX-
AAOUIMX  MAllHH  XOJIOAOIPOH3BOAMTENBHOCTh
06]:;1‘11{0 YKa3bIBACTCA B 3ABUCHMOCTH OT TeMnepa-
TYPBI BRIXOJAUIETO XOJIONOHOCHTENA #,, H Teme-
paTypsl BOAbl HAa BXOAC B KOHIEHCATOP f, .
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TABJIMIA 16.1. OCHOBHBIE TEXHUYECKHE JAHHBIE
BOJOOXJTAXKIAKNKMX BUHTOBBIX XOJOOUIBHBIX MAIIWH
(3ABOJ «KOMITPECCOP», MOCKBA)

Texuu4eckne JaHHbIE 2IMKT280-2-1 2MKT350-2-1

Xnajaresr Xnanon-22 Xnanou-22
X01010NPOH3BOAUTEILHOCTE, KBT 360 630
Temnepatypa Boawbi, °C:

Ha BBIXOJIE W3 MCHAPUTENS 2 2

Hd BXOJE B KOHJIEHCATOP 25 25
MoLHOCTb MEKTPOABUraTE I8 KoMIpeccopa, kBT 132 200
Tabaputsl, MM 4770 x 2060 x 2260 5200 x 1600 x 2580
Macca, xr 5700 7360

TABJIULA 16.2. OCHOBHBIE TEXHUYECKHE JAHHBIE BOLOOXJTAXKJAKOMWUX
TYPBOKOMIIPECCOPHBIX XOJIOAWIIBHBIX MAIIHH (HITO «KA3AHBKOMIIPECCOPMALI»)

_ Texumueckue AanHbie 10TXMB-2000-2 10TXM B-4000-2 10TXMB-8000-2
Xnapgarenr Xnagou-12 Xnagon-12 Xnamon-22
Xonoaonpou3BOAUTENLHOCTD, KBT 2550 4750 8800
Temnepatypa, “C:

XOJIOJIOHOCHTENIN Ha BBIXOAE M3 HC- 7 7 7
napuTens
OXNAXAAMOUIEH BOJBI HA BXOJE B 30 20 30
KOHEHCATOD .
MouugocTs 1ekTpoasurarens, MBr 630 1250 2500
Pacxop oxNaxparomei Boapl. M>/4 500 1000 1600
KonunuecTBo 3apsxeHHOTO XJajareHTa, 2000 2500 3500
Kr
Macca (Ge3 anmekTpoaBUraTens), Kr 24270 46 490 73000
Cabaputsl, MM 6080 x 3950 x 2600 7040 x 5100 x 3560 8050 x 6250 x 4230
4 -
a) twy, =207
KBm N
G, r 400
o 25°
'1-0 0 TENNOHOCUTEND ~BORA ) /
ty =25°C 3 Vo4
N 77 7
400 7V1 500
/ / bwi =20°C /4 /Ithgg"c
/ ~/.17
) / 500 777
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i
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Puc. 16.2. 3aBUcHMOCTH X0JI0Z0NPOU3BOANTENLHOCTH (0, OT TEMICPATYphl XJIAN0OBOCHTENA [,; H OXAAXKIAOLIEH BOAbI
t,, Ans xnanoposo#t Mammesl Mapkd 2IMKT 280-2-1 (a) u 2MKT 350-2-1 (6)
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B 31OM cnyuae npou3BecTH nepecyeT TPYAHO H3-3a
HEJ0CTATKA APYTHX JAHHBIX, B CBA3H C YeM PEKO-
MEHIYETCH BTOPOH MJIM TPETHH METOJ.

IToaGop XxonomHNBHBLIX MAallMH BTOPLIM Me-
TOOOM TPOM3BOAAT MO rpadukam, Ha KOTOPBIX
JaHa 3aBHCHMOCTb XOJIOJAONPOM3BOJAHTEIILHOCTH
Q, ¥ noTpebnAeMO# MOWHOCTH N, OT [, U I, .

TMoaGop XONMOAHMNIBHBIX MallHH TPCTHHM Me-
TOAOM BBHINONHAETCS HAa OCHOBAaHHM TEIJIOBOTO
pacyeTa XOJMOAWIBHOTO IMKJIA MAIWHBLI IIPH pac-
YeTHOM pexume. B xoae pacuyera onpenensercs
Tpebyemasi 06beMHas NOAaYa KOMIpeccopa, a 3a-
TeM N0 KaTAJOXKHBIM JAaHHBIM NOAGHPArOT OOHY
WIH HEeCKONbKO XOJIOAHIBHEIX MauiuH ¢ daxTH-
yecKOH 00BeMHOM TOAauel KoMIpeccopa, He-
CKOJIBKO BONbIICH PACYETHOW DTOT METO/ HAH-
00s1ee TOMHBINA.

Kpa‘rlme TEXHHUYECKHE [JaHHBIC HEKOTOPHX
BOTOOXIAX/IAIOIUMUX BHHTOBLIX U TypHokommpec-
COPHBIX XONOOHJIBHBIX MAllHH ]'[pHBCJ]CHh] B
Tab6a. 16.1 u 16.2 u Ha pHc. 16.2.

16.2.2. AGcopbunoHHbLIE MAINIHHBI

OCHOBHBIM THIIOM TEIJIOMCTIONBL3YIOLIEH ab-
COPOLMOHHON XOJOJUIBHOH MAUIMHB, NPUMCHS-
eMOH U1 X0J10A0CHA0XKEHHS KOHIHIIHOHEPOB, AB-
nserca 6pomucronuruesas (ABXM) (tabn. 16.3).

IMNpumenenne ABXM noszponser monaHee pea-
NH30BAaTh BTOPHYHBIC CHIPLEBBIC H TOIUJIMBHO-
HEPrCTHYCCKHE PECYPCHI B LIEAAX FKOHOMMH TOII-
JIMBA, 4 TaKXKe WCNOJB30BATH TEIIOTY, OTGHpae-
Myro 0T TypOHH TIL[ B MeXOTONHTENLHBIA NEPH-
on. Haubonee sxonomuiasl ABXM ana nonyde-
HUA XOJOIHOM BOIB IPH HanW4uH cOpocHoM Tem-

JIOTHI HNPOMBIIICHHBIX NPEANPHATHH, BTOPHYHBIX
TEIUIOBLIX PECYPCOB ¥ H3OHLITOUHOM TermnoTsl TOL[
B BHAC OTpaboTaBlUCro napa MM rops4ei BOIwI.

Xononunessid nukn B ABXM ocymecTsas-
€TCH € NOMOIIBIO BOJHOTO pacTBopa 6pomuctoro
NUTHA TOpH TaybokoMm Bakyyme. XONOAHILHBIM
areHTOM SfBISETCA BONA, KWIALIAS NPH HHU3KOW
Temnepatype, abcopbenroM (mornorurenem)—
OPOMMCTBIA NHTHA, KHOAIIAA NPH BBEICOKOH TeM-
nmepaType TPH TOM XKe JaBJICHHH.

OroHoMmHueckas  3bdexTHBHOCTE  ABXM
OonpeAenseTCcs TEMIOBbIM KO PHIHEHTOM — OTHO-
LIeHHEM KONMYECTBA TEMNOTH,, OTBEACHHOW OT
OXJIAXTAEMON CPEe/Ibl B UCTIAPUTENE, K KOJIMYECTBY
TEeN/IOTH, 3aTPAaYeHHOl Ha oforpeB B reHepaTope.
TennoseiM 3KBHBaNEHTOM paboThHl pacTBOPHOTO
Hacoca MOXHO npenebpeys. TennoBoit koaddunu-
entr ABXM npumepro 0,7.

ABXM otmmuarorcs Gonbuiod meTanioem-
KOCTBIO M 3HAYHTE/ILHRIMH PACXOAAMH OXJIAXIa-
joniei BOIbI, a TakKe HHTCHCHBHOH Koppo3suei
YrAepoOAUCTBIX CTaJIel B NPUCYTCTBUM KHCI0pOJa
Bo3dyxa. JIns nNpenoTBpaileHWs W 3aMeiUICHHES
KOPPO3HH B PACTBOP GPOMUCTOrO JIMTHS BBOAATCH
HHTHOHTOPBI, B 4aCTHOCTH XpoMaT nuThs (0,18%)
U rTUApOOKHCH HTHA (0,1%) wnu gp. [Mpu koHcep-
panu ABXM 3zanonmsercsa azotom. IMocrapns-
orcs ABXM GnokaMu 3aBoACKOlH TOTOBHOCTH
C pacTBODHBIMHU HACOCAMH, BAKYYM-HACOCOM, 3a-
NIOPHOH UM PEryJHpYylollei apMaTypoii, CHIOBEIMH
muramy, cucremoir KUIMuA. IMo ornensHOMY
33aKd3y MOCTABIAIOTCH Y3€ NPHrOTOBJIEHHS PacT-
BOpa GPOMHCTOro NHTHA M y3en cbopa KoHIeHca-
T4 NPy HCIOJIL30BAHHH BOJSHOIO Napa B KaYeCTBe
HCTOYHHKA TENJOTHL

TABJIMWIIA 16 3 OCHOBHBIE TEXHUYECKHE JAHHBIE ABXM (HITO «ITEH3XHMMMA II»)

TexHHueCcKHe IaHHBIC ABXA-1000 ABXA-3000
Xonoaonpou3BoARTEILHOCTH, KBT 1163 3024
Temnepatypa xonoJoHocuTens (BoJbI) HA BBIXOAE H3 7 )
ucnapurens, °C
Temnepatypa BoABI Ha BXoae B abcopbep, °C 26 26
I'peromas cpena:

poma, °C 120 115

BOAsHOA map, MIla 0,18 0,18
Pacxon oxnacaarolledl BOAbL, M>/q 250-400 600800
Ob1as yCTaHOBJIEHHAA MOUIHOCTb, KBT 15,5 38,2

[aGaputsl, MM:
6e3 nnomanox 06cnyKUBAHKSA
¢ IouiagKkamMH DﬁC}ly)KHBaHHH
Macca, kr.
B 06beMe MOCTABKH
Haubosee Taxenoro 6Gioka

7800 x 2950 x 4850 ——
—- 11600 x 4100 x 5940

34900 83650
21190 46 000
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ABXM MOXHO pacmonaraTe BHYTPM M BHe
3faHHi. YCIOBUA pa3sMeIleHns Ha OTKPLITOIl mio-
manke: TeMnepatypa Be Hmke 5°C, OTCYTCTBHE
YACTEIX TYMAHOB, MOPCKOH BJIaTH, NGUIBHBIX OYPh
i T.71. BHe noMeiieHns pa3MellialoT y3el NpHIo-
TOBJICHMS (pa3BeeHUS W XPaHCHMs) pacTBopa,
Gaks cGopa KoHAEHCATa, pe3epByaphl oXjaxknaa-
eMOro X0JIOZOHOCUTENA (BOIBI).

Bonoammuayrsie abcopOIMOHHEIE YCTAHOBKH
AomnycKaeTcs NMPHMEHATE TOIbKO A X0NoJ0ocHa6-
KEHHA KOHIMIMOHEPOB NPOM3BOACTBEHHbIX 37a-
auii. CepuifHO Takue yCTAHOBKM HE BRIIYCKAKOTCH.

16.2.3. Ilapo3:KeKTOpPHBIC MALIMHBI

TeroncnoNb3yoLMe TapoBOAAHBIC IKEK-
TOpHEIe XOJoqunsHble MamnHel (II3XM) addex-
THBHBI TIPH HAJIMMHM HEHCMOJIb3YEMEIX BTOPHYHBIX
JHEPrOPeCYPCOB B BHAEC Tapa. DHepreTHYECKHe
nokazatery II9XM, MerainoeMxocTs, CTOH-
MOCTDb, @ TAKKe CTOMMOCTL MOHTa)Xa HHXe, 9eM
y MAPOKOMITpECCHOHHBIX ManmmH ¥ ABXM, Ho
BBHILIE HAJCKHOCTH H AONrOBCYHOCTH, NPOLIC KOH-
CTpyKIus M oOcyxHBaHue. ITH KayecTBa onpene-
JIFFOT MEHBIIME cpoiu okynaemoctu. Kpome toro,
M3XM moryT pacnonaraTecsi Ha OTKPEITBIX ILTO-
AAKaX W TNPHTOM BechMa KOMMakTHo. Xojo-
auibHeM areHToM B [I3XM u xonoaoHocHTeeM
ABIIAETCA BoAA. TeMIepaTyphl KHICHHS B HCTIADH-
TEne 1 Oma*ﬂCHHOﬁ BOOBI panﬂu, YTO NOBRINIIAET
IKOHOMUYHOCTE U IDPEeKTHBHOCTL MALMHEL, 0/~
HAKO BBHI3BIBACT 3HAYMTENBHLIH pacXod mapa u
oxnaxaatolleil Boasl 1 HeoGXOAUMOCTE OCYILECT-
BIIEHHS XOJMOIUILHOIO 1IHK/IA B Mall{He NpH T1y-
GokoM BakyyMe M Oo/IblUMX yZenbHBIX 00BEMax
napa.

B MM2XM OJHOBPECMEHHO OCYIICCTBIANOTCS
npsMoit 1 OGPAaTHBIA XOJMOOWILHEIH UKL JHEP-
rus mapa TipeBpailaercs B paboTy, M 3Ta pabora
HCTIONB3yeTCs /11 OTBOJAA TEMIOTHI OT XOJ00-
nocutend. IIponecc npeo6pa3oBanns JHepruu ma-
pa B paGoTy M HCHONL3OBAHHA €€ AJIA OTCAChIBA-
HHA NTApa M3 HCNAPHTENs H CKAaTHA B KOHIEHCATO-
pe OCYWIECTBIAETCA B NAPOCTPYHHBIX IKEKTOPAX.
IMpy HMPKYJISIMH BOJIbI— XOJOAOHOCHTEIA Hepes
WCIIAPHTENb YacTh €¢ HCIApseTcs, OCHOBHAA K¢
Macca OXMaKOAeTcs 3a CYeT OTBOJA TEMIOTHI
napoo6pa3oBaHHA M HACOCOM NOJAAeTCs K IMOTpe-
Guressam.

B xoHcTpykumu II9XM ¢ 6apoMerpHyecknm
OTBOAOM BOJBI M3 MCTMAPHUTENS W KOHICHCATOpA
Mo [ACHCTBHEM TPAaBMTAIMOHHBIX CHJI CHHXKACTCH
pacxoj MEKTPOIHEPTHH HA MPHUBOJ HACOCOR.

B I12XM oOOBMHO TPHUMEHSIOTCS TIOBEPX-
HOCTHBIE KOHJICHCATOPLI, B KOTOPBIX KOHACHCHPY-
erca oTpaboraBuimii paGoudii U XONOAHLIA Hap.
KonmeHcaT Bo3BpalliaeTcs B NaporeHepaTop M
YACTHUYHO HA NOANMTKY B HCHapHTeNb. B KoHIeH-
CATOpAax APYroro THIA — CMENIHBAIOLICIO — APkl
KOHAEGHCHPYIOTCH NPH KOHTAKTE € OXJIakAArLUeH
pozoit. [lpu 5TOM KOHIEHCAT He BO3BpALIAETCH
B MAPOTEHEPATOP M HE HCTOJRL3YETCS /15 TOAIHT-
KH HCTIAPHTEJIs.

B OTKpBITLIX HHPKYISIIMOHHBIX CHCTEMAX pa-
Go4as Boga HMceT KOHTAKT C BO3.IyXOM, B 3aKphi-
[BIX—BOJId C BO3JlyXOM HE KOHTaKTHPyeT.

IIpu NpoeKTHPOBAHWM XOJNOAHJILHOH ycra-
HOBKH NOAOOp HACOCOB [ OTKAaYKH OXJaMJeH-
HOH BOIBl H3 MCNApUTENs M KOHOEHCATA W3 KOH-
JICHCATOPA TIPOM3BOAMTCH C YYETOM pa3pexeHHs
B 3THX anmapaTtax; MpeaNoYTHTEIbHbBl HACOCH TH-
na KOHAeHCAaTHBIX. JlomycTHMas BhICOTA BCACKLIBA-
HUs HACOCA B CyMMe C BhICOTOM cToJiba Boasl HA
BCACHLIBAHWH JOJIKHA COCTABJATE AN HAcCOCA pa-
fGoueit Boas! He MeHee 11,5 M, Ans KOHACHCATHOTO
Hacoca—He MeHee |1 M, 4yTo obecnevyuBaercs 3a-
riay0neHreM HAcoCa WM MOABEMOM MAIIHHEI.

Jns xonolocHabxeHNsS KOHANIIMOHEPOB HAK-
Gonee IKOHOMHYHOW, HaAeKHON U yaobHol B
IKCITyaTAIMH ABJSETCS 3aKPLITas CXeMa ¢ 6aKkoM-
AKKYMYJSTOPOM XOJ0JHOH| BOAel H GapoMerpH-
YeCKHM OTBOAOM XOJIOAHOM BOJABI M KOHOeHCATa
or II9XM. Hupkynsuus XoloJoHOCHTeds obec-
TICYMBAETCA OJHOM Tpynnoi Hacocos. .

MecHee yHuBepcanbHa M MCHEE IKOHOMMYHA,
HanpUMep, OTKpHITAs cXxeMa XOoJoAdocHaOKeHHMA
¢ GapoMeTpUYECKHM OTBOAOM XOJOAHON BOIBI
H KOHJEHCATa C JBYMS TPYNNAMH HACOCOB s
IHPKYJIAIHNA XON0JOHOCHTES WIH OTKPBITAS CXe-
Ma XONOAOCHADKEHHUS C OTKAYKOH XONOAHOH BO-
bl ¥ KOHAgHCAaTa HacocaMH. Beibop M mpumene-
HHe Tol MM HHOM cXeMbl X0J10d0CHAOKEHHS KOH-
JMIMOHEPOB KaK ONTHMANLHON 3aBHCAT OT KOH-
KPETHBIX YCIOBHH.

Hcnonn3osanue II3XM nenecoobpasso npu

TEMIIEpaType XolodoHocuTens He Hmwke 4-5°C,
HamMYHuM Jemeporo paboyero mapa, Goabllioro
KOoJTHYecTBa JeleBoi oXxiaxiaromed Boisl ¢ OT-
HOCHTE/IbHO HEBBICOKOH TeMmepaTypolt u psge
JPYrHX KOHKPETHBIX (hakTOpoB.
- Bwuibop IIDXM ponxer 6mTh 0OOCHOBaH
CpaBHUTE/IBHBIM TEXHHKO-IJKOHOMMHYECKHM aHAJIH-
30M C [PYrMMH THIIAMH XOJIOJMJIbHBIX MAIUHH.
OcHoBHble TexHH4YeckHe Aannble [TXM npuscne-
Hei B 1abn. 16.4 (MockoBCKHH 3aBOI XOJIOOHIb-
HOro Manmuoctpochus «Kommpeccopn).
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TABJIUIA 16.4. [IAPOBOJAHBIE 2 KEKTOPHBIE MAIIWHBI

Texuuveckue naHHbie 16211 17311 18311
X 0JI0AONPOH3BOANTENIBHOCTh, KBT 1400 700 350
Temneparypa paboueii soawi, “C 9 7
Oxnaxaaowas Boaa:
Temiepatypa, “C 30 30 28
pacxod, M°/c 0,35 0,195 0,117
PaGounii nap:
pacxoj, Krj/c 1,83 0,97 0,67
n30bITOYHOE jaBncHue, Mlla 0,7 0,7 0,8
aGapurbl, MM 5180 x 2520 x 4650 3000 x 2520 x 4635 3650 x 2100 x 1650
Macca, kr 15055 9050 4000
IpaMedanne. Oxnaxparomas Boa—NpecHas.
16.2.4. Bozayumnie [MoTpebnsemas MOLWHOCT,
kBr . . . . . . . .93
X0J10JHIbHBIE MaUIHHbLI MOMIHOCTh 3NEKTPOIBATA-
s EBT ¢ = & 3z 3 o B
B Bosaymmoit TypGoxosioaMiibHON MalunHe I—iﬂsgap:TJ, iR 5080 x 1190 x 1920
MTXM2-50 XxONOMJILHBIM dreHTOM SBISCTCH  Macca, kr . 3260

BO3ayx. Mammna paGoTaet no 3aMKHYTOMY HHK-
ny ¢ paspexenneM. OHa COCTOWT H3 OCEBOrO
Kommpeccopa, TypbojeTansiepa, JiByX pereHepa-
THBHBIX TEIUIOOOMEHHHKOB C MEX@HH3MOM TO-
NEPEMEHHOTO WX TEPEKJIIOYEHHUS, NPHBOJHOTO
JABUraTend, CHCTEMbI CMA3KH, CHCTEMbI IIYCKa H
yIpaBJicHAS W T.Ja. Bo3ayx moctymaetr M3 atmo-
chepbl B PEreHEpaTOP, OXNAKAASTCH U HATIPABIIA-
€TCA B KAMEpY WIH KOHAWIHOHMpyeMOe IIOMelle-
HHE, HATPEBAETCH, OTBO/IA TEIUIOTY, PacUIUpSeTCs
B TypOONETAHACPE, BO3BPAIIAETCS B PErEHEPATOP,
ric HarpeBaercsd, CKHMAeTcd B KOMIPECCOpE H
yaansiercs B atmoctepy. PerenepatupHbie Tenuo-
OOMEHHUKH TEPEKIIFOYAKTCH dABTOMATHYECKH.
Boznyninble XONOHJILHBIE MAIIHHBL H3-34
3HAYMTENIbHBIX TIOTEPL B KOMIpeccope M Typbo-
JeTaHepe, HH3KHX 3HAYCHWH XOMOAMJIBHOrO KO-
addunyeHTa 1 HEKOTOPBIX IPYTHX (PakTOpOB Me-
Hee phEeXTHBHBI, Y€M NMAPOKOMIIPECCHOHHBIC.

TEXHHUYECKAS XAPAKTEPUCTUKA
BO3AVITHON TYPBOXOJIOAUIBHON MALIMHBL
MTXM2-50 (HITO «KA3AHBK OMITPECCOPMA(1i»)

XnagareHnTt . .. arMocthepHsli BO3,
Pacxon BO3myxa, :cr/t: .. 5900 o
Pexum oxaxacHus . oT 5 o 20°C
Xo:xoaonpomnonu're.nb-

HOCTh, KBT . . 58,1
TemuepaTypd Bo311yxa Ha

BBIXO/IE, : . 28.5
l‘lomeGnﬂemax MOI][HOCTB,

kBt . ; 93

PexuM Har peaam{a . . ot 35 po 80°C
Pacxon Bosayxa, kr/a . . 7200
Tennonpor3BoanTEIb-

HOCTB, XBT . ; 87,2

16.3. CUCTEMBI
XOJOJOCHABXKEHUA KOHAWLIMOHEPOB

16.3.1. lenenTpajn3oBaHHoe
X0J10J0cHaADKenHe

TMpu neneHTpanu3oBaHHOM XoJtonocHabxke-
HHH KaX/blif KOHIHLIMOHEP cHAbXeH OIHUM WIH
HECKOMbKHMH HHAHBHAYAJIbHBIMH XOJIO/{HIBHBIMA
arperataMy, yCTaHABIMBAEMbIMA BOJIM3H KOHIH-
uHonepa. B a3Tom ciyyae Haubolee uenecoodpas-
HO TIPMMEHEHHE CHCTEMbI C HEIOCPEACTBEHHBIM
oxnaxieHuem Bo3dayxa (puc. 16.3). Ognako npu-
MEHEHME DTHX CHCTEM C/EPXHBAETCA M3-3d4 OTCYT-
CTBMS B HOMEHKJIATYPE CEKIIHiT NEHTPalbHBIX KOH~
JIAIIMOHEPOB  BO3AYXOOXJAAMTENeH HENoCpencT-
BEHHOTO OXJIAMKICHHA.

an HCIIOJIb30BAHHH B KOHAHLHOHEPE Kame-
pHI OpPOLIEHHA OTEITEHHEAS Bo/la 3a0MpaeTcs HAco-
COM M3 TOJ0HA, TPOXOAHT Hepe3 HCIapHTENb
BOJIOOXJIAX JakOlIeHf MalllHHBl ¥ MOaeTcs odpat-
HO K opcyHkam (puc. 16.4). XonononponspBoan-
TEALHOCTH MUILUMHBI PETryJIHPYETCH ABTOMATHYEC-
Ku [0 TemIepaType BO3/yXa 3d kamMepoii opolie-
Hug IHO0 MO TeMIepaType BObl, BBIXOAAIIEH U3
HCTIAPHTEA.

IMpH HCIOJIL30BAHUM BO3IYXOOXJIaAHTENSA NO-
BEPXHOCTHOTO THIA NMPHMEHSAETCH 3uKPbITAA CXE-
Md IHPKYIALUHA XOIIOJOHOCHTENS.

ITpumMeHeHHE [ICNIEHTPATH30BAHHOH CUCTEMBbL
XOJ0A0CHAOKEHHS MMO3BOJISET 3HAYHTENBHO CHH-
3UTh KATIHTAJILHBIE H DKCIUIYATALHOHHBIE 34 TPATh
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Puc 16.3. CxeMa HEMOCPEACTBEHHOIO OXJIAXKICHHA BO3-
JIyXa C [MOMOIILLIO XJAA0HOBOTO BO3AYXOOXJAAMTE s
] - ROMIIpecCOpHO-KOHAEHCATOPHBIR a1 perat, 2 XJanoHoRLIH BOI-
NYX00XJAAHTENb, 3 —1epMOpPeryAnpyrowni  BenrHabs, 4-610k
aB1OMaTHIECKO0 PEry/IHPOBAHAHA X010A0NPOH3IBOAKTE/ILHOCTH
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Pic 16.4. OIBOKOHTYpHAs cXeMa [PHCOE/IHHEHHA BO3-
AYX0OXIAKAAIONIEH MAIMHBL K KAMEpe OPOLLEHAN

1 - BojoOXIAXIAIOWAR MalIHHa, 2 -xaMepa opoluenns, 3-6mok
ABTOMATHIECKOr 0 peryNIHpPOBAHHA XOJ!OHOIIPOHSMMTEJIL“O(‘.‘I‘H

3a cyeT oTkasa oT 6akoB W CaMOTEYHBIX JTIHHHIA,
COKpallleHHs NOTephb X0N0/1a, OCOBEHHO €CJIA KOH-
JIHIIMOHEPBI 3HAYHTEIbHO YIAJEHbI APYT OT ApyTa.
OnHako ee MPUMEHAIOT B YCTAHOBKax obuied xo-
noonpousBoanTENbHOCTIO Mo 150 kBT, Tak kak
B 60Jlee KPYIHBIX YCTAHOBKAX BO3HHKAOT TPYAHO-

cti, obycnoBieHHBic WymMoM B BHGpaumed ot
paborasuiero obopyroBaHus, GOMBIIEM YHCIOM
MAILMH ¥ JIp.

16.3.2. LlentTpasnzoBannoe
X0010cHA0KenHe

XononocHabkeHwe OOJNBUIMX TPyNH KOHAM-
LHOHEPOB WIH AOBOIYMKOB OCYUIECTBISETCH H3
obIIeTo XIaA0LUEHTPa, pa3sMeniaeMoro Ju6o B He-
WOCPEICTREHHONW GJIH30CTH OT KOHAMIIMOHEPOB,
nu60o B OTAENBHO CTOAIIEH XOJOMMNIBHOH CTaH-
uun. [IpoMeXyTOYHBIM XOJOJOHOCHIENEM CIly-
KHUT BOJIA WIIM PACCOJ, NOaaBaeMbie K moTpebuTe-
JISM FI0 CETH XOJIOIONPOBOMOB.

CxeMbi CHCTEM XON0M0CHADKEHHS 3aBHCAT OT
THNIA BO3AYXOOXnaauTenei, crmocoba MX HpHCO-
€/IMHEHHs K JWHUAM XOJIOJOHOCHTENS, YIaJEH-
HOCTH KOHAHIHOHEPOB OT XOJ‘[D)‘[H.J’IBHOF] CTAHUMH
H HX PACNOJIOXEHHS IO ITAXAM 314HHA.

TpucoenvHEHHE KaMepbl OpPOIUCHHS € T10-
MOIIbIO HHTHBH/IYAJIbHOTO HUPKYJISIHOHHOTO Ha-
€coca W TPEeXXOJOBOTO CMECHTENLHOTO KJamna-
HAa K JIHHAM XOJIOJOHOCHTENIS TOKA3aHO Ha
pHc. 16.5,a. CoOTHOLIEHHE KOJTHYECTBA XOJIOIHOA
H pPELMPKYIAIHOHHON BOJBI W3MEHAETCH € NO-
MOIIBIO  TEPMOPEryNsaTOpd, HJATYHK KOTOPOTo
YCTAHOBJIEH, HAIIPHMED, 34 KAMEPOH OpOILCHHA.
HegoctaTkoM cXeMbl ABIAETCH HeyCcTOHYMBaA pa-
6oTa cMeCHTENBHOTO KnanmaHa, [ToIToMy WKPOKO
NpHMEHAETCA CXeMa, IoKazaHHas Ha pHc. 16.5,6.
Pacxon xonoamo# BOJBI perynupyercs NpPoXoa-
HbIM KJI14NdaHOM, a JAJis Hpen()'rnpamemu nonana-
HUA XONO/HOH BOABI B NMOMIOH HA PEUHPKYJISIH-
OHHO# JIMHHU YCTAHOBJIEH OOpATHBINA KianaH.

OcobeHHOCTAMH 06EHX CxeM ABJIAIOTCH pas-
PHIB CTPYH NOCne (OPCYHOK M BO3BPAT OTCILICH-
HOW BOJBI B XOJIOAHYIO CTAHIIMIO O CAMOTEYHBIM
TpyDONpoBOAaM, YCTAHOBKA OTKPHITHIX (coobiua-
iuxcs ¢ atMocdepoit) 6akos pus cbopa oren-
JIEHHOR BO/IbI, HCOEXOJI“MOCT}. PACIIO MOKEHHSA
6aKOB HEXE YPOBHA NOAJIOHOB KAMED OPOILUECHHS.

TIpAMEHAIOTCS /IBE CXEMbI HUPKYIAIHY XJa-
JAOHOCHTENA: JBYXKOHTYPHAS MW OJIHOKOHTYDHAs.

Ilpy NBYXKOHTYPHOH CXeMe Ha XOJIOAHJIBHOH
CTAHIIMH YCTAHABNIUBAIOT GaK C ABYMS OTCEKaAMM
OTENIeHHOM H oxnaxaeHHoH Boasl (puc. 16.6, a).
Huorna ycranasnusaroT JBa 0aKa, COCIMHAEMBIX
niepenuBHOi TpyGoil. CooTBeTCTBEeHHO mnpeny-
CMATPHBAIOT JBE TPYINbI HACOCOB, OHA W3 KOTO-
pPBIX OCYLIECTBJIAET [MPKYIALHIO XONOAOHOCHTENS
MEK1Y XOJOJHIbHBIMH MAlllHHAMH H nOTpCGHTC-
NAMH XO0JNI0o/a, 4 BTopas —Mexay OakaMu U xoJo-
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Puc. 16.5. CxeMbl NPHCOEAHHEHHA BO3AYXOOXIAaANTe el K JIMHHAM XojoaocHAGKeHHs

a B 6 KaMep OpOIIEHHS C NOMOLIBIO HHAHBHIYAJIBHOTO HACOCA H COOTBETCTBEHHO TPEXX0ZOBOr0 CMECHTEIBHOTO W 0BPAaTHOrO KIANAHOB,
@ H 2 HEMOCPEACTBCHHOE [IPHCOSAHWHEHHE MOBEPXHOCTHBIX BDJ}])’XDOXJ‘]HHHTEJIEﬁ K JHHHAM ¢ NOMOMNIBI COOTBETCTBEHHO TPEXXOJA0BOrO
CMECHTEILHOIO H PEryjHpYROIEro kJjianaHos

JMJIBLHBIMM MAUIHHAMHW, T4 CXeMa NPHMEHSETCS
B OCHOBHOM IpH HCNOJb30BAHHHM XOJIOJMJILHBIX
Mall¥H C JBYXMO3ULHOHHBIM PEryJMpOBaAHHEM
TIPOH3BOIUTE/IBHOCTH.

[IpenMyiiecTBO JBYXKOHTYPHOH CXEMBI B
TOM, 4T0 paboTa XOJIOJAMJILHBIX MAIlHH HE 3aBH-
caT oT paboThl KOHIHIMOHepoB. Hemocrarok cxe-
MEI — YCTAHOBKA BTOpO#M TPYNNbI HACOCOB H O0-
NOJHWTEIbHBIX TPYOONpPOBOMOB IS OCYLIECTBIIE-
HHA ITUPKYJISIMH BOJBLI H3 OJHOTO OaKa B APYTOif.

C meablH0 YMCHBINCHHSA KOJHMYECTBA HACOCOB
NMPHUMEHSIOT OTKPBITYIO O/IHOKOHTYPHYIO CXemy
¢ OIHOCEKIMOHHBIM Oakom (puc. 16.6,6). Konu-
4ecTBO BOJABI, MPOXOAMAIIEH Uepe3 Kamepy opoile-
HUA, K4K W B TIPEABIAYIIEM CJIy4ae, peryiMpyerca

TPEXXOJOBbIM CMECUTENIBHBIM MJIH TPOXOJHBIM
peryaupyrommM KinanaHoM. IIpu ymeHblieHHH
pacxo/ia Xo0JHoH BO/Ibl Y€PE3 KOHAHIIHOHEPHI ce
JlaBjieHMe B noparoiieM TpybonpoBojie mosbliina-
ercs, B pe3y/bTaTe 4ero W3OLITOYHOE KOJIHICCTBO
BOJBI 4epe3 pPeryjasTop AabjeHus cOpachipaeTcs
obpaTtHO B Hax.

B cBsi3H ¢ HEOOXONHMOCTBLIO MPOKIAAKH Ca-
MOTEHHBIX JIHHUI OosBLIOro AWamerpa, MOBbI-
LIEHHON KopposMedl TpyGonpoBomoB, GONbIIHM
pacxoJoM IEKTPOIHEPIHH HA MOLBEM H mepe-
Ka9YWBaHHE BOJbl OTKPBITHIE CHCTEMBI CIIOMKHbBI
u goporu. [TosTomy Bce Gonbinee pacnpocrpane-
nre B CKB nosy4aroT 3aKpbITEIE CHCTEMBI LIHPKY-
JISIIHA  XOJIOJIOHOCHTENA C HCIOJIbIOBAHWHEM s
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Puc. 16 6. [IpyXKOHTYPHBIE CXeMBI UHPKYJISIUAA XOJIOAOHOCATENS ¢ OTKPBITHIM ABYXCEKUHOHHBIM GakoM (a4) H oano-
CEKIHOHHBLIM (6)

! W 2 ABYXCEXUHOHHHI B OAHOCEKUHOHHWHI Daks, 3 - BOJOOXNAXKIAKOIIAA MalUHHA

OXJIAX/ICHUA H OCYLICHHS BO3IyXa BO3AYX0OX7a-
muTenell nosepxHocTHoro Tuna (cMm. puc. 16.5,6
W 2). Hamop Hacoca B TaKo# CHCTEME PaCxOyeTes
TONLKO HA MPEOJOJEHHE IH/IPABIHYECKHX CONpo-
THBJICHHH.

Ha prc. 16.7 npuBencHa 3aKphITas TpexTpy6-
Hadg CXCMa XOJIOAOCHAOKEHHs BO3IYXOOXTa/IUTE-
neif KOHIIHIHOHEPOB, VCTAHOBJEHHBIX HA PAa3HBIX
OTMCTKAX B MHOTO3Ta»XHOM 3/IaHHAH.

HCJIOCTE.TKH CHCTEM HCHTPBHHSOBHHHOFO XO0-
nojocHa0XEHNA: 3HAYATENBHAS NPOTHKEHHOCTE
M pa3BETBIEHHOCTH TPYGONPOBOAOB XOI0MOHOCH-
Tens, HoMBLIOE KOMMYeCTBO 3al0PHOH, pacnpene-
JMHTENBHOM M PEIHPKYIMPYIOLIEH apMaTyphi,
CNOKHOCTH MOHT@Xa, 4 TAKXKC CIIOXKHAS CHCTCMA
aBTOMATH3ALHA H YNpasJieHHA.

16.4. XONMOANJIBHBIE CTAHLIUHU

XONOMHTLHHIC CTAHLAH ~ KOMTICKC COOPYXE-  pyc. 167 Cxema 3aKphITofl TPeXTpyGHO# CHCTeMBI MAD-
Huii ¥ obopyloBaHMs T8 LEHTPAIH3OBAHHOTO KY.IAUMH XOJOZOHOCHTENS
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OXJAXICHHS XOJIOMOHOCHTENN, HONAa4d ero mo-
TpeOuTensam, obecrieyeHHss BO3BpATa M MOBTOP-
HOrO OXJIAX/ICHHA.

XONOIMIBHEIE CTAHIMH MOTYT ObITh OTIEIb-
HO CTOSAIIHMMH HWIH BCTpOCHHI:‘IMH B 3/dHHE,
HAllpUMep B 3aHue 3HeproGjoxa, uexa, KOHJIHM-
UMOHHpYeMOI 0 00bekTa H T.M., 4 TaKKe NOI-
3EMHBIMHM, HAT3€MHBIMH, TIOJNYNOJ3EMHBIMH M
PACTIONIOKEHHBIMM HA TEXHHYECKOM O3TAXKE HIIH
KpOBJie 3OaHHA.

B xonoaunbHOM cranuMi pasmemarorcs Bce
BCIIOMOrdarTeJibHOE, OHEPIreTH4YECKOE H TIOOAbEMHO-
TpaHcopTHoe oGopynoBaHue, ONEpaTopcKas, pe-
MOHTHOE H GbITOBBIE MOMEIICHUS INs 0GCHyXu-
BAIOILEr0 HNepCOHAlNIa U Jp., 000pyAOBaHHe CuCTe-
MBI OXJIAXKACHHA KOHAECHCATOPOB XOJOIHIbHBIX
MarlliMH.

OcHoBHOE 060pyTOBAHHE — XOJIOAAILHEIE Ma-
IIMHBI MOTYT OBITh COeIMHEHBI NAapaIeNBHO MO
XOJOAOHOCHTENK) HJIH NMOC/IE/IOBATEIBHO.

Mapaaneasnoe coenumenme npuroaHo ans
nwboro uMcna MalniMH, BKIIOYAsd pPe3epBHbBIC,
npuYeM pe3epBHOH MoxeT ObiTh Mmobas Mainua.
Bo3MokHBI YCTAHOBKA NOMOJHHUTENBHBIX MAIIHH
NpH PAaclIMpeHuH, OTKJIKYeHHe 000 MallHHbI
NpH PEMOHTAX HIH ee BKJoYeHHe De3 kakoii-nubo
OuYepeHOCTH WJIH JAONMONHHTEIbHOW 0OBA3KH, OT-
KJIIOYEHME OTHC/IbHBIX HACOCOB MPH OTKIIOYEHHH
ONpejie/IeHHOTO YHCIA MAIIIKH MO NPHYHHE CHHXe-
HHA Harpy3kH u HaobopoT M ap.

IMocneoBaTenbHoe coe{HHEHHE XOJI0IHIILHBIX
Malll{H TO3BOJIAET HOJy4dTh OONBLIMH nepenan
TEMIIEPATyp MeXKAy NPAMbIM H 0OpaTHBIM X0710-
INOHOCHTEJIEM, B CBA3M C 4YE€M yMchIHa}OTCZ €ro
pacxoi, HAMETPEl TPYGONPOBOIOB W APMATYPbI,
MPOM3BOIMTE/ILHOCTL HAacocoB u np. Henocrar-
KaMH ABIAIOTCH GOHCG BBLICOKHE IIOTCp“ AaBJIcHHA
XOJIONOHOCHTENS HA BHIXOAE HX XONOJWJIBHOMN
CTAHUMH, HEOOXOIMMOCTL OIpeAcNieHHOH moche-
AOBATENLHOCTH BKJIIOYEHMS MALIMH, AU KaxaoH
MalIMHBl JIOJDKHBL NpelycMaTpuBaThCa Galnac-
HBlif TpyOompoeoa ¢ 3amopHoil apmartypoil Ha
NOJIHELA MPOXOX XOJOIOHOCHTENS, Bonee cliokHOe
peryJMpoBaHue M Jp.

K BcromoraresibHoMy 060py/I0BaHHIO OTHO-
CATCH: PECHBEDHI, (PMIILTPHI-OCYILIMTENH, KOMIIPEC-
COPHO-KOHIEHCATOPHLIH arperat s 3anoHeHu,
TONOJIHEHHS MJIH OTCOCAa XONOAMJILHOTO areHta
B KPYIIHBIX YCTAHOBKAaX C NAPOKOMIIPECCHOHHBIMHA
MalllMHAME; BAKYYM-HACOC H MACJIOOTACIHTEb
U8 OTKAa4ykM BO3/yXa M3 BHYTPEHHHX HOJIOCTE#H
KOMIIpecCOpOB, ammapatoB H TpybompoBonos

XONOAHILHOTO arcHTa M CYNIKM MX MOCIe MOHTa-
A M PEMOHTOB; HACOCHI JUIS UMPKYJIALHHA XOJIO-
JIOHOCHMTENA, a4 B OTAETLHBIX Cny4aax U obopoTHo-
ro BOJOCHADXCHHA U1 OTBOJA TEIUIOTH KOHICH-
cauMH; pesepByapsl, GaKH-AKKYMYIATOPBI M Ap.

Xonoan/ibHas CTaHuMA O0NKHa ObITh 0Gec-
NeYeHa CHCTEMAMM 3HeprocHalbkeHUs, CBA3kIO, pa-
JHOTOYKOM, 2J1eKTPOYACAMH, BOIOIPOBOIOM M Ka-
Hajm3auMeit, ob1meobMeHHON H aBapHHHON BeHTH-
asiuMed, OTONJIeHHeM, pabouuM, aBapHiHBIM H
MeCTHBIM OcBelleHHeM M T. 1. Hltat oGcnykuaro-
mCro NEePCOHAaNa ONpeleifeTCs N0 HOPMAaTHBAM.

X000 POH3BOAUTENLHOCTL CTAHIMK, KBT,
ornpeienseTCA 10 CYMMAPHON pacieTHOH HArpy3ke
CHCTEM KOHIHLUHOHMPOBAHNSA BO3IyXa

Qs v = K EQioms

riae £Q;,..,— CYMMapHas pacyeTHas JIeTHss Harpyska Ha
KOHAMIHOHEPHE; k—K03(h(DHUHEHT, YYHTHIBAIOLIHI MOTe-
PH X0JIOJd M NOJOTPEB XOJOJOHOCHTENA B LHPKYIIIUHOH-
HbIX Hacocax. IIpu  XONOZONPOMIBOAHTENLHOCTH 0
60 xBt k= 1,25; or 60 no 150 kBt k = 1,15; cBonme
150 kBt k = 1,1.

16.5. EMKOCTH,
BAKH-AKKYMYJIATOPbI

EMKOCTH, YCTAHOBJIEHHBIE B CHCTEMAX XOJIO-
JIOCHAGKEHHS, BBITIOJIHAIOT Cieyroline (pyHKIMM:

a) BBIPaBHMBalOT pPaboTy XOJIOAMNBHBIX Ma-
IIMH NpH KONeGaHuAX XOJIOIOHATPY3KHM;

6) BOCHPHHHMAIOT H3MEHEHHS O6beMa KHI-
KOCTH NPH M3MCHEHHH ee TeMIIepaTyphbl;

B) NPHHUMAIOT NEPHOJHYECKHe CTOKM M3
anmapaTypsl ¥ TpyOONPOBONOB, PACHOI0KEHHbIX
BhlIIlE ITOH €MKOCTH.

O6bem 6aka (eMKOCTH), Kak ¥ 00BeM XOJIOI-
HOTO OTCEKa B JIByXCEKLIHOHHOM BaKe, 3aBHCHT OT
MOIIHOCTH XOJIOAMJILHBIX MAIKH | cniocoba pery-
JIMPOBAHMS MX XOJIOJIOTIPOH3BOAHTEIBHOCTH.

B ycTaHOBKAaX ¢ ABYXNMO3MUHMOHHBIM peTyJIH-

POBAHHEM  XOJIOONPOH3BOIUTENBHOCTH  00beM
baka Vg, m>, onpenensior mo dopmyne
(1 =507
=—---T"T--2-V_, 16.1
T ped i sl

rae b- xodydduunent pabodero BpemeHH XOJIOIHILHOH
mawmnsl (b = 0,7-0,8); @y — Xx010A0MPOU3BOAHTEILHOCTD
OIHON M3 YCTAHOBJIEHHBIX XONOJMIBHBIX MAINHH, KBT;
T, - UPOJOIKHTENLHOCTE PABOTHL 10 OTKIIOYEHHS, € (1A
MAILHH POHIBOMTEILHOCTEIO 10 45 kBT T, = 900 ¢, no
180 kBt 1, = 1200 Cc, Gomee 180 kBt 1,=1800c); p, u
¢, ~MAOTHOCTh H yJeNbHafl TEIIOeMKOCTh X0JI0A0HOCHTE-
a8 Al,- aManason HIMEHEHHS TeMNepaTypbl X0J0/10HO0-
cutens (obwrauo 2-3°C); V. —oObem Tpy6 H Hcnapu-
Tesed.

P
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16.5. Emkocmu, axku-akkymyaamopsi

B ycTraHOBKax ¢ peryjaupyeMoii XoJoa0mpo-
H3BOAMUTENBHOCTEHO 00BeM Oaka MoxeT ObITH
Menbiie. B cucremMax ¢ OoasmmuM  obbeMoM
TpybonpoBogoB GaKH MOXKHO HE TIPHMEHSTh.

,unil CHHKCHHA ycranonneuam‘fl MOLUHOCTH
XOJIOAMNBHOro 000pYIOBaAHHA TIPH 3HAYMHTENLHOM
HEPABHOMEPHOCTH XOJIOAOHAIPY3KH B TCYCHHE Cy-
TOK B CHCTEMax XOHOHOCHBG)KCHHSI NMPHMEHHARKOT
DaKkH-aKKyMYJIATOPBI, 4TO Uenecoobpa3Ho npH
HAJIHMHH JIbIFOTHOrO HOMHOTO TapHda Ha UIEKTpO-
sHepruio. O6beM Daka-akKyMyaaTopa onpeaena-
ercd HCXOMH W3 KOJIHYECTBA XOJOAa, KOTOpOE
HeoOXoAMMO 3amacTH B Oake AN CHATHA NHKOBOH
HArpy3kH. [lng 3Toro cTpoAT rpagMK mo4acoBoro
norpebiends XojoJa NpH PACHETHOM peXHMme
B TCHMECHHE Cy'I'OK, 3i reM onpeaenaroT cmeapHyio
noTpebHoCTh XonoAa B cyTkd Q97 kBr-u,

5 = 20,4y, (16.2)
rie (),—Harpy3ka B Te4YeHME MHTepBalia Bpemen, kBT;
At,—WHTepBaN BpeMEHH C NMOCTOSHHOH HATPY3KOH, 4.

3Havenne QFF, MPOMOPIHOHAILHO TUIOIIALH
noa JiMHMEH W3IMEHEHHS Harpy3kh B Te4eHue
CYTOK, KOTODYIO TpH cloXHOH ¢opme rpacdura
OnpeneiisrT TUIAHHMETPHPOBAHHEM.

CpeaHiOl0 pac4eTHYI0 XOJIOACTIPOH3BO M-

TeNLHOCTE XOJIOAWIBHOH cTaHumd Q, .., kBT,
BRIYHCIIAIOT 1O GopmMyJie
Q.. = QI /1, (16.3)

rae  T,— NPOROIDKHTCNbHOCTE  PaboThl  XONOANILHOR
crayuMu B CYTkH (0OBIMHO mnpuHMMAOT T, = 20 —
= 22 u/fcyT).

ObveM XKHMAKOCTHOrO Oaka-akkyMynsTopa
onpenenseTcs no gopmyiie

_i_, (16.4)

pscs(raz =1 )
rie @, —KOJIHYECTBO X0J10A4, aKKYMyIupyemoro B Haxe
(IpONOPHHOHAILHO IUIOMIAAH MEXIY KPHBOH CyTOYHOIo
pacxoaa X0a0oaa H XONOJONMPOHIBOAHTEILHOCTHLIO CTan-
i Q, . ); Iy, M [, - TEMNeEpaTypa noaaBaeMoro xo/1oa0-
HocuTess M B Gake.

Bak-akkyMyJIaTOD BKIIOHAaeTcA MapaliieibHo
OCHOBHOMY HHDPKYJIAITHOHHOMY KOJIBLY-

Ha puc. 16.8 nokasara ynpolleHHas cXeMa
XOJIOAOCHAOXKEHHA C OTKPBITBIM AKKYMYJIATOPOM
H3 MeTajljila MM IJIOTHOro )KCJ'IEBD6L'1'0H3. Bak
pasfieNieH Ha HEecKOJIbKO OTCeKOB BEPTHKAJILHBIMH
neperopoAKaMH, TPEeNATCTBYIOUAMHA OhICTpOMY
nepeMelllHBAHNIO XONOAHOH | Terwioi sonst. Eciu
TemyioBasi HArpy3ka MeHBUIE XONOXOTIPOH3BOIH-
TEJIBHOCTH XOJIOMNBHBIX MAIIHH HA CTAHIMWH,
3a74aHHAs TEMIEepaTypa XOJOJOHOCHTEI MOLIep-
KHBaeTCH paGoroﬁ XOJIOOHJIBHBIX MAIIIHH OT pelie

ax
Yax

80

syt

Puc. 16.8. CxeMa OTKpPBITOH CHCTEMBl LHPKYJIALNAA
XOJIOAOHOCHTESIA ¢ MHOTOCEKLHOHUHBIM OaKOM-aKKyMYJIsi-
TOPOM

b Bp -

Puc. 16.9. Cxema 3aKpbITOH CHCTCMBI NMPKYIAUMM XO-
JIOJOHOCHTENA C BEPTHKAJIBHBIM (aKOM-aKKYMYJIATOPOM

Temnepatypbl PI1. TIpH yBe/H4EeHHH Harpy3ku
roadpuuHeHT pabovero BpeMEHH MalllHH YBE)IH-
uuBaeTCA M BozpactaeT a0 |. Ilpu pmanpueiimem
yBeJIMYEHHH TEIUIOBOH HATpY3KH TeMiepaTypa no-
aBaeMoro XOJIOZOHOCHTEJISl YBEJIMYHTCA U Ipe-
BRICHT 3aaaHHy10. Toraa pene PT2 nact komauay
HA CMecHTesnbHbIH kinanmadn KC, u Hacoc HauHer
3a04paThk BOAY Be TONBKO H3 OTCEKA TEIIOH BOMBI,
HO H 43 OTCEKOB X0JIOAHOH. B pesynbrarte B ucna-
putens Oyner mocrynate Gosiee xonoaHas BoAa,
H TEMIIEpaTypa MoJiaBaeMoil BOALI BHOBL CHH3HT-
¢a mo pacueTHoro 3Havenus. Ilo Mepe pacxonosa-
HHSA XOHOﬂHOﬁ BO/Ibl MPOHCXOHWT NEPECTCKAHHUE H3
OTCeKa OTeIUIEHHOH BOABI B OTCEKH OXNAXKICHHOM
BOJbL. B pexuMe akkyMynsnuu Xxoio4a Bojia nepe-
TekaeT B oDpaTHOM HanpasJICHHU.

B 3aKpbITBIX UMPKYJALIIOHHBIX CHCTEMAX [JIA
AKKYMYJISALHH X0JI0/a NPUMEHAIOT METaIHYCcCKHe
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BEPTHKAJIbHbIE UNIM FOPU3OHTanbHble Daku. OxHa
H3 BO3MOXHBIX CX€M C BepTHKalIbHLIM GakoM-ak-
KYMY.1ATOPOM TNoka3aHa Ha puc. 16.9. Ilpu non-
KnoucHuH Oaka K UMPKYJIALMOHHON CUCTeMe BeH-
Tuad 2B v 4B 3axkpbiBatotcs, a Bentuau 1B, 3B
¥ 5B OTKphIBarOTCH.

[Iupkynsds XONONOHOCHTENS NPOMCXOIMT
cliefyroUM 00pa3oM: OXJTa/ICHHBIH X0I0I0HO-
CuTe/lb 4epe3 BeHTHAb 3B mocrymaer B Gak,
OIyCKaeTcs BHM3, @ 3aTeM II0 LEeHTPaILHOR Tpyode
I'IOCT} I1a€T B NMNOArOLIYHO Mal"HCT]’JH.J'I]:, OTCILIACTCH
l'Ipl{ HpOXO)KﬂEHHﬂ ‘:[CpBB TEI00OMEeHHUKHA ¥
noTpeOUTens W BO3IBPAMACTCH I OXJIaXJIeHHS
Ha cTaHUMio. [IpH yMeHBIUEHHH pacXxoja XOJo10-
HOCHTENS y NOTpeOMTeNs IaBleHHE B CHCTEME
BO3PACTAeT, H M3JMIIEK XOJOAOHOCHTE!s, He
CIIYCKAsCh B HHKHIOW 4acTb Daka, Yepe3 peryJu-
pyromuii  BeHTwiae BP mocTymaer obpatHOo X
HAcocaM.

[Ipy MCMONBL3OBAHUM NS OXJIAXICHHS BOJIBI
AMMMAYHBIX XOJOMJIBHBIX MAIIHH MMEeTCH BO3-

MOXHOCTb TNMPHMEHHTH JIE[SHBIE AKKYMYJISTOPH
xonoma tuma AKX, coznanHele Ha Ga3e naHess-
HBIX MOrpy)HbIX ucnaputeneit Tuna MI1. B nepu-
0 MaJblX TEMJIOBBIX Harpy3oK Ha ITOBEPXHOCTH
nmaHesled HaMOPaXKHUBAETCHA CNOM Nbia TOMLMHOH
30-40 MM, KOTOpBIH TaeT B MEPHOJ MHKOBBIX
HArpy3okK.

IMpeumyiiiecTBO JieAAHBIX AKKYMYIATOPOB IO
CPABHCHUKD C BOASHBIMU - HX KOMHOAKTHOCTh, TakK
KaK aKKyMYJHDPYIOILas CAOCOOHOCTD JIb/Ia COCTaB-
nser 350 xJIk/Kr, a BOJbI MPH €€ OXJIAKJECHHH Ha
6°C—25 xJlx/kr. Henocrarok JelsHbIXx akKKymy-
JISTOPOB 3aKNIOYAETCS B TOM, 4TO MO MEpe YBEH-
YEHHS TOJUIMHL HAMOPAXKHUBAEMOrO CJIOS TeMile-
paTypa KHIIEHUs XJajareHTa MOHUXKAeTCsH, a Clle-
JIOBATENILHO, PACTYT 3aTPAThl JEKTPOIHEPTHH Ha
KaX[bI KUIOBaTT Beipabotkn xonopa. OpHako
3TOT HENOCTATOK KOMIIEHCHPYETCS YMeHbIlleHUeM
YCTAHOBJICHHOH MOIIHOCTH XOJIOIHIBLHBIX MAIUHH,
MOIHOCTH  TpaHCchOpPMATOPHOH  NOACTAHIIHH,
MIIOMIAIH MAILIWHHOTO OTAENEHHUS U IIp.

I'niasa 17

OPI'AHM3ALIA BO3JAYXOOBMEHA
U PACIHIPEAEJIEHUE BO3YXA B IIOMEIIEHUAX

17.1. OBIIME NMOJIOXEHWA

BosnyxoofMeH crefyeT OpraHd3OBBIBATE Ta-
KEM 0bpa3oM, 4ro0bl obecrieddTh COBIIOIEHUE
TpeGoBanuil O MpeneTLHOMY COMEPIKAHHIO Bpel-
HBIX BEUIECTB H HOPM METEOPOJIOTHYECKHX YCIIo-
Buii B Bo3ayxe pabodueit uam o0OcnyxUBaeMOH
30Hbl (P3), a TakkKe HOPM B3IPBIBONONKapHOH Oes-
OMaCHOCTH Haubosiee 3IKOHOMUYHBIM Cnocobom.

B nporecce opraHusaiyi Bo3ayxooOMeHa
u npy nonbope Bo3AyXOpacnpeeMTeNbHBIX YCT-
poiicts (BP) HeoOXoaMMO pemdTh Creylomme
3agayuu *:

* Ecam DpUTOYHAN BEHTHIANNA NpenHA3HAYEHA 1T
KOMIEHCAUHA YAANSEMOTO W3 NOMEIIEHHS BO3AyXd, pac-

1) ompemenuts Tpebyemblii pacxod BeHTHNSA-
LMOHHOTO BO3ayXa:

2) YCTAHOBHTB 3KCTPEMAJIbHBIE 3HAYEHHS
CKOPOCTeH M TemrmepaTyp BO3lyxa (KOHleHTpa-
unif) B pabodyeit uiu obenyxupaeMoit 30He rome-
HieHu;

3) paspaGoTaTk pacyeTHble CXeMBbI HHPKYJIf-
UM BO3JYIIHBIX MOTOKOB B MOMEIIEHUH;

4) obecnieynTh MPH HeOGXOAWMOCTH yc:ionux
JIs. PABHOMEPHOTO DACTIPE/IE/IEHHsl flapaMeTpoB
BO3yXa MO UIOMIA/H TTOMEIEHHUS.

TIpu perieHAH BONPOCOB OPraHH3ANMA BO3/1y-

i

4eT NPOW3BOAMTCH /HIIbL M3 YCIOBHA ofecleueHHA JKC-
TpeManbHBIX 3Ha49eHHil ckopocTeil n Temnepatyp B pabo-
yeit uM obcnyxkmnpaemoit 3one
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17.1. Obugue nosomcenus

x000MeHa ClIeAyeT PYKOBOJICTBOBATBLCS YKA3aHM-
amu CHHIT 2.04.05-86 n CHuIl mo npoextnposa-
HHIO OT/IEABHBIX BH/0B NMPOMBIILIEHHOrO NPOH3-
BOJCTBA, TPAHCIIOPTA, CBA3HM, CENbCKOTO XO3if-
CTB4, XHILIX, OOLIECTBEHHBIX M CKJaACKHX 31a-
Hmit. CxeMy OpraHH3aiu#u BO3aAyxooOmeHa HeoO-
XOAMMO BeIOMpaTH B COOTBETCTBHH ¢ TpeGoBa-
HHAMH JEHCTBYIOLIMX COMNO3HBIX M OTPACleBBIX
HOpM H pEKOMeHJalMi N0 NPOeKTHPOBAHHMIO
KOHKDPETHBIX HPOHSBORCTB.

Peumienne 3aga4 JOJDKHO OCHOBBIBATHCA HA
HCIOJIL30BAHHYM 3aKOHOMEPHOCTEH CTpPVHHBIX Te-
yenuit npu noabope BP, Beiumcnenmm pacxona
NPUTOYHOTO BO3/YXA C MOMOIIbIO PA3IMYHBIX MO-
aeneil TeNIOBO3YIIHBIX MPOIECCOB B BEHTHIINPY-
eMBIX MOMEIUEHHAX (MpocTeHinas MOJens—ypas-
HEHHE TEerI0oBO31YIIHOro HanaHca AJia nomMelne-
HHA B H.EHOM), COBMECTHOTO B3aHMOCBSA3aHHOIO
onpe/eneHys Bo3ayxoobMeHa H pacyeTa BO3AYXO-
pacrnpeaenenus. PacyeTsl NPOM3BOJAAT HA OCHOBE
PY4HOro cyeTa WM ¢ nomoinee IBM.

IMogawy DpHTOYHOro BO3AyXa HEMOCPEICT-
BEHHO B MOMEIIEHHNHA C ITOCTOAHHBIM HpeﬁhIBaHHeM
moneit HeoOXOAHMO MpeayCMaTPHBATh TAKHM 06-
pa3oM, 4ToOBl OH He NOCTynajn 4epe3 3O0HbI
¢ GOnbUIMM 3arpsi3HEHHEM B 30HBI C MEHBLIHM
jarpsA3HeHHeM H He Hapymnan paGoTy MeCTHBIX
OTCOCOB.

[Monasa nputounoro Bozayxa s P3 pexomen-
JiyeTcst Py HATTHYHM B TOMEILICHMU COCPENOTO4EH-
HBIX MCTOMHHKOB TENJOThI (JIMTeHHbIE, Ky3HeUHbIC
H JIpyrue rops4He 1exy) 1 W3bnITKaxX ABHOI Teno-
Tbl, 4 TAaKXe B MNOMEIUEHHH, B KOTOPHIX Temno-
MOCTYIUICHAA CONPOBOXKAAIOTCA Bbife/IEHHEM BJla-
I'M WM BpeJHBIX BEILECTB.

Mopawa Bo3ayxa Beine P3  gomyckaercs
B NMPOM3BOACTBEHHbIE NOMEILEHHA NPH HE3HAYM-
TenbHBIX W3OLITKAX ABHOH TEMIOThbL, HMEIOIIHe
nelne- H Ta30BEIAENEHHS (MeXaHHYeCKHe, OKPacod-
Hble, CBAPOYHbIE H Ap.), H NOMeIeHHA 06IIecTBeH-
HBIX H 4JMHMHWCTPATHBHO-GLITOBBIX 3IaHHIA,
a Takke B NPOH3BOICTBEHHBIE IOMEILEHHS C JIIO-
6piME H30BITKAMH TEMUIOTHI NPH KANCYJHPOBAaH-
HOM obopynoBaHuH H 3(hQEKTHBHBIX MECTHBIX
oTCcoCax.

B npou3BoCTBEHHbIE TOMEIIEHUS C Bbljielle-
HHAMY MObUTH OpPUTOYHBIA BO3AYX, KaK TPABWIO,
pekoMernyeTca monasaTe u3 BP, pacrionoxenHerx
B BepxHeil 3oHe (B3).

Ipu 3HaYMTeNBLHBIX BIATOBBIAEICHHAX H Tenl-
nopaaxuHocTHOM OTHOINeHHH 4000 x[%/kr u me-
Hee CleayeT IojJaBaTh 4acTh NMPpUTOYHOTO BO3yXa

TABJIULA 17.]. KO3OOUIIUEHTHI K
IMEPEXOJA OT HOPMUPYEMOWM
CKOPOCTHU JABUKEHMS BO3IYXA K
MAKCHUMAJIBHOI CKOPOCTH BO3/IVXA
B CTPYE (CHHII 2.04.05-86)

Merteopomno-
THYECKHE
YCTIOBHA

MecTo pa3merieHus
MroaeH

K upu
KATEIOPHAX
pabot

cpenHei
TAKECTH
’ II,
THKENOH
111

JIerKOH
I

Jonyctumeie 3JoHa npamMoro Bo3-
AedcTBHA  TpHTOY-
HOH CTpyn BO3dyXa
B Npejlesiax y4acTka:
a) HavaJbHOIO 1 1
H TpH BO3IYII-
HOM [IyLIHPOBa-
HHH

©) ocHOBHOTO 1,4 1.8
Bue 3o0HBl mpsMoro 1.6 2
BO3/ICHCTBUSA  nNpH-
TO4YHOH CTpYH BO3-
nyxa
3oHa obpathoro mo- 1,4 1,8

TOKa BO3IyXa

OnraMans-
HBIE

30Ha DPAMOro BO3-
JNEHCTBHA  OPHTOY-
HOH CTPYM BO3]yxa
B Npejenax yyacTka:
a) HaganeHOro | 1
©) ocHOBHOTO 1,2
Bue 3oHBI mpamoro 1,2
BO3ACHCTBHA  TIpH-
TOYHOM CTPYH W/IH B
30He ofpaTHOro no-
TOKa BO3yXa
Mpumeuanne. 3083 NPAMOIro BO3AEHCTBHS CTPYH
onpeaeAeTca nnomgnbto TNIONEpECYHOr0 Ce4YEHHA CTPYH,
B npegenax KOTOPOH CKOpPOCTb [IBHXKCHHA BO3QyXd H3-
MeHSIETCA OT MakcumanbHoit v, no 0,5¢,.

B 30HBI KOHJIEHCAIMH BJATM HA OTrpaXIaroliux
KOHCTPYKITHAX.

Brifop crioco®oB mogauy NPATONHOTO BO3Y-
xa ¥ THNoB BP, pexoMeHIyeMEBIX K HpPHMEHEHHIO
B NOMEINEHHAX pa’IHYHBIX KaTeropHii, npueeieH
pm 17.3.

JAna  semonuenus  tpeGosammit  TOCT
12.1.005-88 u CHuIT 2.04.05-86 npu BXoje Bo3-
AyuiHoil ctpy¥ B P3 uam B obpaTHOM mMOTOKe
BO3/lyXa, NpoxojsuieM 10 P3, MakcHMaXbHYIO
CKOpOCTb ABIKEHHs IPHTOYHOTO BO3/yXa B CTpye
(anu B 0OpaTHOM MOTOKE) CleAyeT NIPHHAUMATE He
bonee v, = Kuv,,
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TABJHLIA 17.2. AONTYCTUMOE OTKJOHEHME TEMIIEPATYPLI, “C, B [IPUTOYHOM CTPYE
OT HOPMUPYEMOM TEMITEPATYPBI BO3JIVXA B OBCJIVIKHBAEMOW WJIY PABOYEN 30HE
(CHull 2.04.05-86)

MeTeopono- IMomeeHus JonycTumoe oTK/IOHeHHe Temnepatypsl, ‘C
FHHECKHE
ycropus HPH BOCHOJIHEHHH HENOCTATKOB IIPH ACCMMMJIAIMH M30BITKOB
TeIUIOTHl B IMOMEIUCHHH TEMIOThl B TIOMEIUIEHHH
NpH Pa3MELLEHUH THoaei
B 30HE TIPAMOTO BHE 30HBI B 30HE MPAMOTO BHE 30HBI
BO3ACHCTBUS | HPAMOrO BO3- BO3JACHCTBMA | MPAMOTO BO3-
MPUTOYHOM OedcTBMs npH- NPHTOYHOI NeHCTBHS 1Ipy-
CTpYH TOYHOH CTpyH crpyn TOYHOMH CTPYH
Jonyctu- Kunsle, oOlIeCTBEHHbIE W
Mblg aIMHHHUCTPATHBHO-OBITO- =
BBIE:
Aty 3 3.5 =4 -
Ar, — 1.5 2
IMpousBoncTeennbIe:
At, 5 6 — —
At, = — 2 2,5
OntuManb- JlobbIe, 34 MCKIFOYCHHEM
HbIE NMOMEUIEHHH, K KOTOPbIM
NpeabAB/IAKOICA CNCIIHAIbL-
HbIC TEXHOJIOTHMECKHE TpE-
GoBaHus:
At 1 1.5 ! —
At, - —_ 1 1,5

rae v, HOPMHPYEMBIC CKOPOCTH ABHXCHHA BO3AyXd Ha
mecrax npebGuianus nrojed; K —kospdummest nepexona
oT TpebyeMbIX CKOpPOCTeH JABHXKEHHA BO3YXA K MX MAKCH-
MaJIbHbIM 3HavyeHusm (rabn. 17.1).

Pa3znocts TemmnepaTyp Af, Mexay 3KcTpe-
MaJIbHOW TemrepaTypoii B CTpye (WM B o6paTHOM
NOTOKEe) M TemnepaTypoii Bosayxa P3 caenyert
NMPHHAMATL He Gofiee JOMYCTHMBIX OTKIOHCHHH,
NpuUBeieHHbIX B Taba. 17.2.

17.2. IPUTOYHBIE CTPYHU

]_[le(yﬂﬂuldﬁ BOSJIyXa B ITOMCIHEHHH H pac-
npeseNeHne NapaMeTpos Bo3ayxa no P3 B 3Haun-
TEABHOH Mepe onpeAensioTes Crnocodbom noaayuu
BO3/[yXa MpH BEHTHJIAIMH C MCKYCCTBEHHBIM IO-
OyXICHHEM, T.e. NMPHTOVHBIMH CTPYAMH.

B cBOro Ouepent KOHCIpYKUMs BO3AyXopac-
npenenuTensHoro yerpoiicrtsa (BP) (B ToM umcie
0hopMIIeHHE BO3/IYXOBBIIIYCKHOTO O1BEPCTHA) O
pedenser GOpMy H HampasleHWe TPHTOYHOMH
CTpy¥ M X4pakTep €€ pa3sBHTUA B NMOMEUICHHH.
Crpysa obpa3syercs NPUHYIHTEILHBIM HCTEYEHHEM

BO3ayxa #3 BP. B 3aBUCHMOCTH OT KOHCTDYKLHH
BO3IYXOPACTIPEACTHTENA CTPYH MOTYT 6BITh MpH-
MOTOYHBIMH HJIM 33KPYYCHHBIMH. [IpAamomounsie
cmpyu TOAPA3/ICNAIOTCS HA KOMNAKTHLIE W TLI0C-
KHE, ¥ KOTOPBLIX BEKTOPbI CKOPOCTH Ha MCTCUCHHH
napajulenbHbl MexkAy coboif, a Takxe BeepHmle
H KOHHYECKHE, ¥ KOTOPBIX BeKTOPBI CKOPOCTH Ha
HCTeueHHH 00pasyror mexay coboi HekoTophii
yron. 3axpyuyenHste cmpyu, Yy KOTOPBIX BCKTODbI
CKOPOCTH Ha MCTEYEHWH CKJIA/J[bIBAFOTCH W3 BEKTO-
POB CKOPOCTH MOCTYIMATEIbHOIO H BpallaTelbHoO-
TO JBHXCHHA, MOAPA3ACHAOTCA HA KOMIIAKTHBIC
H KOHWYECKHE.

MaxcHMmabHBIE CKOPOCTH ABHXEHHS BO3/IyXa
v, B CTpyaXx # #30bLITOYHBIE TEMIICPATYPL
At, = |t, — 1, .| pacnonaratorca Ha YCIOBHBIX TIO-
BEPXHOCTAX MaKCHMAJILHBIX napamerpos (ITMIT),
rae f,—MakcHManbHas (MpH TOma4e HaArpeToro
BO3/yXa) WIH MUHHMalbHas (MpH MOAAYe OXJIaX-
JeHHOI'0) TEMIMepaTypa BO3/lyXa B PACCUMTHIBae-
_MOM CCYEHHH MPUTOYHO# cTpyH, °C; f, . —Temne-
patypa Bo3qyxa B pabouveit 30He nmomelueHus, °C.

CROpOCTH M u30BITOYHBIC TEMNEPATYPH BO3-
JAyXa YMEHbIIAKOTCS K PAHHIAM CTPYH M NIO Mepe
YaalncHus CprH OT MECTA HCTEYCHHA.
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Komnaxmuvie cmpyu obpa3zyroTcss NpH HCTe-
YeHHM BO3yXa U3 OTBEPCTHIl KpyTJIoH (POPMEI HITH
tdopmel, 6;m3k0# k kBaapaTHo#i. [IMIT npeacras-
nseT coboil NpAMYI0 JIMHHIO, COBHANAIOLIYIO
€ reOMETPHYECKO# OCBIO CTPYH.

Beepnvie cmpyu o0pa3syloTcs NpH [IPHHYIM-
TeABHOM YBENMYEHHH Yrja PpAacKPBITHS CTPYH.
Pa3iMyaloT MOJHbIE BEEPHBIE CTPYH, Y KOTOPBIX
yrojl packphiTusi cocrasnsier 360°, M HenousHsle,
Yy kKOTOpBIX 3TOT yronm mesee 360°. MTMII npea-
crapnser co00il MNIOCKOCTh, COBHNANAIOHIYIO C
TUIOCKOCTBIO TIPHHYAMTEJNIBHOIO yriia pacKphITHSA
CTPYH.

Konuueckue cmpyu obpaiyrorcs Takxke NpH
NpPHHYJHTEILHOM YBEJIMYEHUH YIIa packphbITHS
crpyd. TIMII npeactasnseT cobol KoHMYecKyro
MOBEPXHOCTD, NPHYEM ODOpa3ylowias KoHyca aBns-
¢TCa reoMeTpHYeckod ocplo crpyd. Konuueckas
cTpys MO Mepe yAajeHHs OT Havana HCTEYEHMS
MOXeT TPaHCOPMHUPOBATECA B KOMIIAKTHYIO, T. €.
00pa3yeTcsi KOHHYECKAS CMBIKAIOWIAACH CTPYS.

ITrockue cmpyu oOpas3yloTcsi IPU UCTEYEHAH
H3 BHLITAHYTBIX TIPAMOYTOJIBHEIX OTBEPCTHH C OT-
HotleHueM cropoH Goabue 5. TIMIT npencrasns-
eT coboii TIIOCKOCTh, COBNANAOILYIO C TEOMeTPH-
4eCKOM TUIOCKOCTBE) CHMMETPHH CTPYM, mapas-
nenbHoO# Oonbllled CTOPOHE HPAMOYrOJLHOrO
oteepcTus. OOGpasyromascs NPH MCTEYECHHH H3
BHITAHYTOrO TNPAMOYrOJBHOIO OTBEPCTHH CTPYH
pACCYHTBHIBAETCA KaK IUIOCKas Ha pacCTOAHHMH
x < 6ly, rae l,- pasmep Gosbieli CTOPOHBI Mps-
MOYrOJIBHOTO OTBEPCTHS; NPH X > 6/, CTpys pac-
CYHTBHIBAECTCA KAK KOMIIAKTHAHA.

3axpyuennvie cmpyu oOpa3ylOTCs TMPH ycTa-
HOBKE 3aKpPY4MBAIONIMX YCTPONMCTBE B MOABOAALIEM
naTpybxe BP miin mpH TaHreHUKANbHOM MMOABOAE
po3ayxa K BP, oHn umeroT GopMy KOMIAKTHOH
HJI4 KOHMYECKOH CTpYH.

B 3aBMCMMOCTH OT XapakTepa W3MEHEeHWH
napaMeTpoOB BO3JAYXA B CTpYe Pa3jMYaloT Hauandb-
HHil ¥ OCHOBHOI yuacTkn. CTpyM, BBITEKAIOLME
M3 OTBEPCTHiA, 3aTEHEHHBIX PEIIETKAMM WIIH ApPY-
FUMH YCTpoOi#icTBamu, 0Bpa3lyloTcd B pelyibTarte
CHSHUS OT[ENBHBIX CTPYEK Ha y4acTtke (opmmu-
poBaHus OOIIEH CTPYHW, PACIOJOXEHHOM O Ha-
4anbHOTO Y4acTKa.

HavanbHelii  y4acTOK TIPAMOTOYHOH CTpyHd
XapaKTepH3YeTCH MOCTOSHCTBOM MAaKCHMANBHBIX
napamMeTpoB BO3JyXa B €e Aape, KOTOpOE 3aHH-
MaeT BCIO MUIOMIAAb TOTEPEYHOro CEUeHHd CTPYH
B Hawaje y4acTKa M «pa3MBIBAaeTCA» K KOHIY
y4acTka, A€ MAKCHMAJIbHBIE NMapaMeTpbl COXpa-

asorcs Tombko Ha [IMIT. OcuoBuo#t yuacTok
XapaKkTepH3yeTCH TeM, YTO MAKCHMaJIbHbIe 3HAYe-
HHUS CKOPOCTH ABMXKEHHMS BO31yXa, H30BITOYHBIX
TEMIEPATYP H KOHLEHTpaluii B CTpye yMeHbllla-
I0TCA € yBeJIMueHHeM paccrosuus ot BP no
paccuuThiBaeMoro cevenusi, OCHOBHOMY YYACTKY
CBOHCTBEHHRI CHOPMHMPOBABILHECH MOAOOHBIE TO-
JIf CKOPOCTH, M3OBITOYHOH TEMINEPATYPHI H KOH-
HEeHTPALHH.

3akpy4eHHbIE CTPYH XapakTepu3yrotcs Gonb-
meH MHTEHCHBHOCTBIO MNAJCHHA MaKCMMaJTbHBIX
3Ha4YeHUH napaMeTpoB, 4emM npsMoToyHbie. [lo-
CTECIIEHHO MO Mepﬁ YAAJCHHA OT Ha4Yana UCTEYCHU A
3aKpy4YeHHas CTpys HMeeT TeHAeHIMIO TpaHchop-
MMPOBATLCH B IPSMOTOYHYIO.

Crpys cunTaercsi cBOGOOHON TPH YCIOBHH,
9TO 3AKOHOMEPHOCTH €€ TeYEeHHS He HApYyLIarTcH
BIIMAHHEM OFPAHMYHBAIOILMX [INOCKOCTEH U coce/l-
HUX CTpyii.

IMpu pacnpocTpaHeHWH MPAMOTOYHOM CTPYW
B6JIM3K orpaxkacHus 06pa3yeTcs HACTHIAIOLIAACH
crpys, B koTopoit [TMIT npaxTuyeckn cosuanaer
C MUIOCKOCTBIO OrPakneHUS.

Crpys CuMTaeTCH CTECHCHHOH, eClIH OHA HC-
TBITBIBAET TOPMO3ALlEE BAUANME HHAYIIHPOBAHHO-
ro €10 06paTHOro (BCTPEYHOro) NOTOKA. 3aKOHO-
MEPHOCTH M3MEHEHHs MapaMeTPOB CTECHEHHOM
CTPYH YYMTBIBAIOTCA B pacyeTHOi (opmyie koad-
¢punmentom crecuenus K. IMpn 3tom ymeHs-
NIAlOTCS 3HAYEHHS CKOPOCTH BO3ayXa B CTpye IO
CpaBHeHHIO €O cBoGOHON crpyed. HM30biTOMHas
TeMnepaTtypa (Ha y4acTke OT ICPBOTO /10 BTOPOTo
KPHTHHYECKOTO CeYeHMA) MagaeT MeMJieHHee, Yem
B cBODOHO#M cTpye.

IMociie BTOPOro KPUTHYECKOTO CEYEHHS HAYM-
HaeTcsl OTTeKAHWE YACTH BO3JyXa M3 CTpYH B
0OpaTHLIA NOTOK, U H3OBITOYHAA TeMIlepaTypa Ha
OCH CTPYHM OCTAETCHA MNOCTOAHHOIMA

IMpu nonave BO3ayXa CTECHEHHBIMM CTPYAMH,
3aTyxXaloumuMH B BepXHei 3o0me, P3 ombiBaeTcs
obpatHeiM NOTOKOM. Takag nojauya BO3dyxa
HA3LIBAETCH COCpefoTOvYeHHOW. MakcuManbHas
CKOpPOCTh BO3JyXa B obGpatHom noroke (B P3)
JAOCTHrAeTCA B MOMEPEYHOM CCHEHHHM NOMENICHHA,
NpOoXoadaieEM Yepes BTOPOE KPHTHYECKOC CEYCHHE,
B KOTOPOM CTPYSH MMEeT MAKCHMAJIBHYIO [101anbL
rlonepelmoro Ce4YeHu .

[Tpu nomave Bo3ayxa B MOMEIUEHHA HECKOTh-
KUMH CTPYSMH MOXET NMPOHCXOAMThH HX B3AMMO-
AeHCTBHE, YTO YYHTHLIBACTCA BBCACHHEM B pacyeT-
Hble dopMynel KodpdHUIMEHTa B3aUMOAEHCTBUA
K,,. Tlpu 31OM, €CcJIH CTPYH HaTpaBieHBI Mapasi-
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JICIBHO APYr JPYTY, TO YBEIHYMBAIOTCA 3HAYCHHUA
napaMeTpoOB BO3JlyXa IO CPABHEHHIO ¢ mapamert-
pamu onHoii crpyu. Ecim cTpyw HanpasieHBI
HABCTpedy JAPYr APYTY, TO CKOPOCTH B CyMMAapHOM
IMOTOKE IO CPAaBHEHHIO C OJNHOH CTpyell yMeHb-
HIaOTCA.

He cienyer y4HTEIBATE B3aWMOJIEACTBAE BO3-
AyWIHBIX CTpyH, korga BP pacmonoxessl oTHoO-
CHUTENIbHO PABHOMEPHO M NMOINHTKA CTPyH Muer
BCTPEUHBIM IIOTOKOM, NMPHBOAAIAM K YMEHbIITE-
HUIO CKOpPOCTH Bosnyxa B KZDKIIOﬁ CTpPy€, Y4YMThI-
BaeMOMy KodbduumenTom crecHenus K.

Tako#l ciydaii WMEET MeCTO TIPH COCpeo-
ToyeHHOH mopade Bo3ayxa. He crmeayer y4uTeI-
BaTh B3aUMOJIEHCTBHE M TOrMAA, KOrJa BO3JYyXO-
BBIyCKHbIE yCTpoiicTBa (ruadoHbl, pemeTkH, na-
HEJIM) PacrojaraloTcs PaBHOMEPHO MO IUIOLIAH
IMOTOJIKA.

IIpuTOuHBIE CTpYM MOTYT pa3BMBATBCH B
l«l30T€pMH'{CCK‘HX H HEH3O0TCPMHHUCCKUX YCIIOBHAX.

H30TepMudecKMMH CIEAyeT CYMTATh YCIO-
BHS, IPH KOTOPBIX TeMIEpaTypa IpPHTOKAa HE
OTJIH4AETCH OT TeMOepaTypbl BO3/yXa B BEHTHJIH-
pyeMbix (M OTarUIHBAEMBIX) IMOMECILCHHAX.

B  Heu3OTepMHYECKHMX YCIIOBHAX Ppa3BHTHE
NPHTOYHBIX CTpyll NPOHCXOMMT MOA BAMAHHEM
HHEPLIAOHHBIX W TPABHTALMOHHBIX CHII, BO3HMKA-
FOLMX 32 CY4EeT Pa3HOCTH IUIOTHOCTEH BO3ayxa
B CTpye M B noMemeHud. B 3aBucuMocTH OT
COOTHOLIEHHA 3THX CHJ HaXoaarces (opma Tpaek-
TOPHH CTPyH M 3HAYEHHS MaKCHMAaJbHBIX Iapa-
MeTPpOB BO3Jyxa, 4YTO yqurblnae'rcu BBCICHHEM
B pacueTHsle GOopMyIel ko3ddHIUEeHTa Henw3oTep-
muunoctd K,. KoadduuneHT Heu3oTepMUUHOCTH
3aBMCHUT OT TEOMETPHYECKOH XdpakTepHCTHKH
cTpyd H, M, KoTopas pacCUHThIBaeTcs mo dop-
MyJfe:

T KOMITAKTHBIX, KOHHYECKHUX M BCEPHBIX CTPYH

4

™

H =~ 545mpy——— (17.1)
NLTYN
IR TUIOCKHX CTpyi
3
(mvo)*
H=z=96 (by——, i
NRTYN: a2

roe m-—cropocTHo#l kosdduument BP; #-Temmeparyp-
Hblii  kosdduunentr BP; v,-HavanbHas CKOPOCTb OBH-
KeHHH BO3NYKA, OTHeCeHHA® K pacueTHON maomanu BP,
m/c: Al,—m30LITO9HAR TemmepaTypa MNpHTOYHOIO BO3-
ayxa, °C:

Aty = tg — 1.,

1o — TEMIEPATYPA NPUTOYHOTO BO3yXa HA BHxoae H3 BP,
°C; A,—pacderhHas miowans BP, #?; b,—pacyeTHsmi
pasmep BP, m. !

Hapsany ¢ reomeTpHdeckoil XapaKkTepucTHKOR
CTPY¥ NMPHMEHACTCS MOHATHE TEKYINEro KpPHTCPHS
(umcna) Apxumena-—Ar,. Cease 3HaveHnit Ar,
u H Beipaxaercs GopMylaMH: JUIS KOMIAKTHEIX,

2
X
KOHHYCCKHX M BEepHBIX CTpyi Ar, = 1,2 (f_l) , IR

3
x
TJIOCKHX ¢TPyii Ar, = (f_f) , TIe X — pPacCTOSHHE

oT Mecra wucreueaus crpyu (BP) 1o
paccUATHIBAEMOTO CEYEHHA 10 HAMPABJICHUIO JIBH-
JKEHHSA CTPYH, M. 1

Crpyn, BBIOyLICHHBIC FOPU3OHTANBHO WIH
moJa yriiom K ropmonram:noﬁ ILU1I0CKOCTH, IIOA
BJIHSHUEM TIDABHTAUMOHHLIX CHJI1 OTKJIOHSIOTCH
BBEPX, €CJTH OHM HarpeThl, WJIH BHHU3 — €CJTH OXIaX-
nensl. [1pn BepTHKAIBLHOM MOj1a49¢ HACPETOro BO3-
AyXxa CBEpPXY BHH3 KOMIIAKTHbBIC, KOHHYCCKHE U HC-
MOJHEBIE BEEpHBIE CTPYM 3AaTOPMAKUBAKOTCH Ha
pacctostHuM x = 0,55H, nnockue —Ha paccTOSHUH
x=0,8H.

Harperas (oxnaxxaeHHas) CTPys He3aBHCHMO
OT CXEeMBl IMOJa4YH Ha PpacCTOAHMH 10 CCUCHHA
x < 0,45H coxpanfieT nepsoHa4aIbHOE HanpaBiie-
HHE CBOETO JIBHKCHHA WITH HMEET He3HAUMTe IbHOe
OTKJIOHeHHE, B mpakTHueckHX pacuerax BO3IyXo-
pacrpeleleHis TaKoe OTKJIOHEHHE MOXeT He y4H-
ThIBaThCH.

Ilpn BepTHKaNbHONH MoOJaYe BO3AYXa He-
H30TEPMHUYHOCTE MOMKHO HE YYHTBLIBaTh, eCJH
x < 0,35H wm H//A, > 100.

MaxkcumanbHble napaMeTpsl BO3/lyXa Ha Ha-
4aNBHOM YHYaCTKe MPAMOTOYHbLIX CTPYH pEeKOMEH-
JIyeTcs ompenensTh mo hopMymam:

v, = vo~/ Ky p Kys (17.3)
I
At = Ato,/Km,F, (17.4)

rie to—CKOPOCTh ABHKCHHA BO3/IyXa B KHMBOM CEYCHHM
BbiMyckHOro ycrpoicrsa; K, ,—kodpdunument xusoro
ceqennsl BP (orHoluedde cyMMapHOI MUIIoNIaaH BbITYCKA
u3 BP k rabapuTHON njomand BeINYCKa).

Benuunna koahGULHEHTa HEH30TEPMUYHOCTH
K, mpH pa3HOHATpABJICHHOM [IEHCTBMM TPaBMTa-
IMHOHHBIX ¥ WHEPUMOHHBIX CHJI (U1 BEPTHKAJILHBIX

cTpyif) ¥ npu 6 < —— < 14,7 onpeaeisercs no

VAo

puc. 17.1.
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17.2. Ipumounvie cmpyu

Ky .55‘
%’2_ \\\\ AR \\.Li‘-z/%;
N\ N \\\ N N
A ) Y NG X
p MELTLVAVAN TAWAWY
7 2 \ 7~
: NRBIAZNEIENEY
43 =
g2
!
Y 73 4 F 6 1 X4

Prc. 17.1. I'padux ana onpenesenns xoadbunnenta K,
OpH BepPTHKAJIBbHOMH [0a4¢ HAIPETOro BO3AyXda BHH3

JlMHa HAYaTBHOIO YYacTKa ONpeeseTcs o
topMymam:
JUIA KOMIMAKTHBIX, KOHHYECKHX H BEEPHBIX CTPYi:
MO CKOPOCTH

Xy =my/Ag; (17.5)
o TeMnepaType ¥ KOHICHTPAlIHA BPEIHbIX BEILIECTB
Xy =ny/Ag: (17.6)
JUIsl TUIOCKHX CTpYit:

MO CKOPOCTH
Xy = mby; (17.7)
1O TEMIEPATYPE ¥ KOHIICHTPAIMH BPE/IHLIX BEIIIECTB
Xy = n?b,. (17.8)

MaxkcumanbHBIe TTapaMeTphl BO3NyXa Ha ocC-
HOBHOM YYaCTKE KOMIMAKTHBIX, BEEPHBIX M KOHH-
4eCKHX CTPYH HaxoasaT nmo gopmMynam:

J4
v, = ﬂ‘i—;—"xw,xhx ; (17.9)
At _—.29.1_9___ VAO__K‘L‘_.; (17.10)
l X K..K,
JUTA IUTOCKHX CTpPyH
N
b= 3:’—/—'_—-9&“&,&.; (17.11)
X
Vb K
A, w2000 Ko (17.12)

= \/.; KCGH Kﬂ I

Jna nmnockux cTpy#t npu x > 6/, 3HaueHus v,
u At, onpenensiroT o hopmynam (17.9) u (17.10),
rae npuAMaloT m = 245m ; n=245n, u A, =
=byly(m, ¥ ny—CKOPOCTHOH M TeMmepaTypHbIH
k03 dummentr BP, o6pasyrommx niockue CTpyH).

Koabduument crecHenus K, omnpenensior
no gopmynam:

JUTSE KOMTIAKTHBIX, BECPHBIX H KOHHYECKHX Cprﬁ
K. =K' 4 %LﬂL i‘l-

con con m L A 2
: o /4, P

JUIA TIAOCKHX CTpyH

1L x |by
B o o JB 00 g
o E +m Lg H,\/HF (17.149)

rie x—TyTh PA3BHTHA CTPYH, M; A, -IUIOMIAAb TOMellle-
HHA, MepHeH MKy ISPHAs MOTOKy BO3ayXa, IPHXOAALLIASCH
#a onue BP (crpyro), m?; L, —pacxon sosayxa, yaanis-
eMOlOo B KOHIE Pa3BHTHA CTPyH, M>/4; Lg—pacxon
BO3yXa, moaasaeMoro onHum BP, m3/u.

(17.13)

IMpn nomaue BoO3jyxXa CTPYAMM, TMOCTYNAIO-
[IUMH BEPTHKAIBbHO B pabouyro 30HY M3 BepxHeil
30HBI, PaCX0l BO3/yXa, yAajlsieMOro B KOHIE pas-
BUTHA cTpyH (L), paBeH pacxoay BO3jyxa,
ynaisiemoro u3 paboue#t 3ommbl (L, ), Hampumep
MecTHbIMH OTcocamu. [lpu monmave Bo3nyxa B
BEPXHIOIO 30HY TFOPH3OHTAJBHLIMH HIH HAKIOH-
HbIMH CTPysAMHM 3a L, IPHHAMAETC Pacxo/ BO3-
ayxa, YAAasCMOro Hepe3 BbITHXHBIC OTBEPCTHS,
pacrnojylaraeMble B KOHIE siYeiikd  ToMellleHus,
obcyxuBaeMoil onauM BP.

Koapdpuument KJ,, ans TYNMHKOBOH cXeMbl
Pa3sBUTHS CTPYH, KOT/IA TIPUTOYHBIE W BBITSKHBIE
OTBEPCTHSA PACHOIOKEHBI B TNIOCKOCTH HCTEYSHHS
CTPYH, cleayeT npuHuMaTe no Tabma. 17.3.

B dopmynax (17.10) u (17.12) xosbduiment
K},, TpHHEMAETCH paBHBLIM He MeHee (,85.

7151 NOJHBIX BeePHbIX HACTHIAROLINXCSH CTPYil
ko3poumuent K7, mMpHHUMAaeTcs paBHBIM (hy, .~
BeicOTa P3):

H =

Byl 01 04 08 12 16 2
AF

Kt 09 08 07 065 06 06

3naveHus ko3hpUNHeHTOR B3aUMOmEHCTBHA
K, 3aBHCST OT pacCTOSHHS MeXay CTPYAMH, HX
konndectsa (puc. 17.2) W TpPHHEMAKOTCA IO
Ttabn. 17.4. Koabduumenter K,,, npuBeneHHbIE
MAA ABYX CTPYH, ce/IyeT BBOJUTH B HOPMYIIBI s
OTIPENEICHHS MAKCHMAJIBHBIX TIAPAMETPOB BO3/IY-
Xa B OHOW CTpye NMpPH BhiTyCKe BOIM3M CTEH MJIH
notonka (KOrAa CO3JalOTCA YCIIOBHMS HACTHJIAHMSA
CTpyu Ha Ommkaliuee crulomiHoe oOrpaxjieHue),
ecnM KO3QQHIHUEHTE! M U 71 OTHOCHTCA K CIIyYar
TOMla4H HEHACTHJIAKOILCHCH CTPYH.

Ilpn nopave BO3ayXa OMHAKOBBIMM CTPYS-
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TABJUUA 17.3. KOO®OULUEHT CTECHEHUA K}, 1158 KOMITAKTHBIX, HENNOJHBIX BEEPHBIX

con

W IJIOCKUX CTPY#

Dopma CTpyH A= AolA, 3uauenus K], npH X, paBHOM
0,1 l 0,2 —[ 0,3 l 0,4 l 0,5 I 0,6
Komnaxrthas u HerosiHas seepHas Mence 0.003 1 1 1 1 1 1
nnng 1 1 0,9 0,85 0,8 0,75
oS 1 0,9 0,8 0,75 0,7 0,65
) x 0.01 1 0,9 0,7 0,6 0,5 0,4
x= 0.05 1 0,8 0,5 0.4 0,3 0,3
my/A, 0,1 1 0,7 045 035 03 0,3
0,2 0,95 0,55 0,35 0,3 0.3 0,3
[Tnockas — 1 0.85 0,7 0,6 0,5 0.4
_ x
= wH

P

TpruMedanne. 4, NJomans NOMELIEHH:, NePUEHIMKYISPHAR NOTOKY BO3yXa, WpMXOAsmascs Ha omud BP
(cTpyio), Mm% H, BHICOTA MOMELLUEHHS, M.

TABJIMIIA 17.4. KODOOULUHWUEHT

——
% B3AUMOJIENCTBUA K,,
A\
Yucno | 3naucume K, npu x/I, paom {(cM. puc. 17.2)
gt cTpyil
W I0|20‘30|40150|60(80|100
——
X 2 1 1,15 1,3 13513514 14 14
f Al 3 1 1,2 14 15516 1,7 1,7 1,7
4 1 1,2 1,51651,8 1,8 19 20
/ 5 1 1,2 1,5 L7 1,9 20 2,1 2,1
6 1 1,2 1,5 L7 1,9 20 22 23
7 1 1,2 1,5 L7 19 21 23 24
8 1 1,2 1,5 L7 19 2,1 23 25
Puc. 17.2. CxeMa ycraHoBku BP B pan 9 1 1,2 1,5 L7 1,9 2,1 235 26
10 1 1,2 1,5 L7 1,9 2,1 24 26
11 1 12 15 1,7 1,9 21 24 26
12 1 L2 1,5 1,7 1,9 2,1 24 27
Bomee 1 1,2 1,517 19 2,1 24 27
MM, HAMPABIEHHBEIMH HABCTPEYY JPYr APYry, Mak- 12
CHMAJIBHASL CKOPOCTh BO3AYyXd B CJIMBIIEMCH MO-
ToKe cocrapiser 60% ckOpOCTH B KaXA0H M3 JUISL TUTOCKHX CTPYH
cTpyi#. 3T s
Beqnuuna K, onpefensercs no Gopmynam: x\?
o ) K,= /12 [{=]; (17.17)
4) NpH BCPTHKANBHOH IOJAYE BO3YXa CBep- n H
Xy BHH3.
JUIS KOMIMAKTHBIX ¥ KOHWYECKHX CTpYyH 6) npn TropM3OHTANILHOW TNOdaue BO3AYXa

HEHACTHJIAKIUNHMHCA CTPYAMH:

3
B = l14 3(%)2; (17.15) JUTA KOMMAKTHBIX CTpPYl
x 4
K,= [1x|l=]); 17.18
"= "iHi (17.18)

JUIs TUIOCKMX CTPYyH

—_—
N2 x\3
K"=\/l + I’S(E) : (17.16) K,= /1 ti -]}) : (17.19)

JUIA HENOJIHBIX BECPHBIX CTpPYil
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Prc. 17.3. CxeMbl NoJadl OXM4X/IEHHOIO BO3JYXa BBEPX MOI YIJOM K FOPH3OHTAJILHOH INIOCKOCTH (@), HArpeToro
BO3J1yXa BHH3 N10]1 YIJIOM K rOPH30HTAIIBHOM MJIOCKOCTH —0Ch CTPYH niepecekaet P3 (6) u ock crpyn eine P3 (8), cxema
HACTHMAIOMIEH NO/Ia4¥ OXNAKACHHOIO BO3AYyX4 (2)

3HaK «—» NpHHHMaeTcd OpH IoAade Harpe-
TOTO BO3IYXa, 4 3HAK «+»-MPH Moxade OXJax-
NIEHHOTO BO31yXa.

B} MpH TOpPH30HTAJIBHOH MNoJaue OXJaXaeH-
HOTO BO31yX4 HACTHIIAIOIIMMHUCH CTPYSMH BejH-
uuHa K, B popmynax (17.9)—(17.12) npHHAMaeTcs
pasHO#l 1; NpH nojade Harperoro Bo3myxa K,
onpenensieTcs no dopmynam (17.15)-(17.17), rne
X—CYMMa DACCTOSHMI MO rOpW30HTallu U BEPTH-
¥aau ot BP no mecra nepeceuenns [IMC ¢ Bepx-
HWM yposHem P3;

r) OpH HAKJIIOHHOM MoJiavye MO YIJIOM O K ro-
PH3OHTAIBHOMN NJIOCKOCTH:

JUIs KOMIAKTHBIX cTpyii - B dopmyne (17.9)

X 272
K"=cosa\/coslu+|:sinui(#):} ;
Hcos a

(17.20)

8 dopmyne (17.10)

K, = 1/cos «; (17.21)

IS NIOCKHX crpyii—B opmyne (17.11)

x 372
= 2 si a+\/(»————) ;
K, cosa\/cos u+[ ina + Hoos o

(17.22)
B opmyne (17.12)
K,=1/,/cos a. (17.23)

BepTukanbHOE PACCTORHHE ) OT IrE€OMETPH-
YecKOH OCH CTPYH B pPAacYeTHOM CEYEHMH [0
VPOBHSI HMCTEYeHMs IIpH MOJa¥e OXJIaXIEHHOro
(puc. 17.3,a) wim Harperoro Bo3ayxa (puc. 17.3,6)
TIOJT YIJIOM K TOPH30HTAIBHOMN ILUIOCKOCTH clienyer
onpefienATh 110 dopmynam:

IS KOMTIAKTHBIX W BEEPHBIX CTpYii

3

y=xtga+t 0.47?0—0;3—(1; (17.24)
I8 TUIOCKHX CTPyH
—
y=xtgat 0'4\/m (17.25)

rOpH3OHTaJ‘IbHDC pAacCTOoAHHE OT MECTa HCTe-



122

Tagga 17, Opeanuzayus 6030yxo00mena u pacnpedesenue 6030yxd 6 ROMEUJEHUAX

YeHHs CTPYH [0 ee Bepmmubl (pHC. 17.3,8) cocTas-

nset

x, = Hcos a\/s_irm; (17.26)
BepTHKAIILHOE PACCTOAHHE

y, = 0,67x,1g a. (17.27)

IIpH TOPH3OHTANLHOMN NIOAAYe OXIAXKIEHHOrO
BO3[yXa BeJIHYHHA y OTIpeJenseTcs 1o GopMynam:
78 KOMIAKTHBIX M BeepHBIX CTPyH

3

y= 0,47%; (17.28)
LA NMIOCKMX CTpyH
x
y= 0,4\/71—3. (17.29)

Cpr!I OXNaXACHHOI0O BO3/yXd, HaCTHJAR-
LIErocs Ha TIOTOJIOK, TIOA JNeHCTBHEM IpaBHTAaIH-
OHHBIX CHJI HA HEKOTOPOM DACCTOAHUM OT Hauana
HCTe4YeHHs OTpbiBaeTCA OT noTtonka (puc. 17.3,2).
MecTo OTPBIBA CTPYH OT NMOTOJKA X, NPH NoJaue
BO3yXa B NOMEIIEHHE TOPH3OHTANbHO COCTABIIA-
€T i1 KOMIAKTHBIX M HEMOJHBIX BEEpHBIX CTPyH
Xo=05H, n1s NUIOCKMX M BECpHBIX CTPYH
xo = 0.4H. *

I1pu nopade BO3ayXa CTECHEHHBIMH TOPH30H-
TAJIbHBEIMH TIPAMOTOYHBIMH CTpyaMH Bblue P3
MaKcHMalbHEIE NTApaMeTphl BO3AyXa B oOpaTHOM
TNOTOKE PeKOMEHAYyeTCs OompedensaTh 1o HhopMy-
Jam:

NI KOMTAKTHBIX H HellONHBIX BeepHBIX CTPYH

f4
Dpax = 0,780, A—“;

P
A,

At = 1,4A10\/—°, (17.31)
AD

(17.30)

rae Al = |lpy — L, ~Makcumanbhas H30bITOYHAR
TeMmepaTypa Bo3dyxa B obpaTtHoM moroke, ‘C; I, —
MakCHMaslbHas (IIpH 110JaYe HArpeToro) MM MHUHHMAlIb-
Has (PH 0Ja4e OXJAXKACHHOIO) TEMICPATypa BO3AYXa
B obparHom noroke, °C;

A IIOCKHX CTpyH

bo
Uax = 0,750, \/ﬁo
?

MakcupanbHEle 3HAYEHUS MAPAMETPOB BO3-
ayxa B oOpaTHOM TIOTOKE (BO BTOPOM KpPHTH-
4eCKOM CedeHHH) HAXOIATCSA Ha PACCTOSHHH:

I KOMIAKTHBIX H HEMOJIHBIX BEEPHBIX CTPYH

X, =031lm./A,; (17.33)

(17.32)

Aas MAOCKHX CTpyH
X, = O,ISmZHp. (17.34)

IopH3oHTaNbHBIE KOMIIAKTHLIE CTPYH HACTH-
nalTcA Ha TOTONOK, ecnd BP HaxoauTes Ha
paccTosuuH ot nona i > 0,65H,. Ipu i = (0,35 +
+ 0,65) H, xoMnakTHble CTpyd He OyAyT HacTH-
naTtbeA. BeepHble M IIOCKHE CTPYH MEHee yCTO#-
4HBBI M C yaaneHneM oT BP mactmaarorca Ha
Grmxaifilee OrpaXIeHHe He3aBHCHMO OT 3Hadue-
HHA h.

Pasmepbl 30HBI IPAMOro BO3MEHCTBHA CTPYH
PEKOMEHIYeTCsA OTPeNeNATh MO (opMynaMm:

718 KOMINAKTHBIX, CMBIKAFOUIHXCH KOHHYECKHX
H HETIOJIHBIX BEEPHBIX CTpYH

R = 0,66x/m; (17.35)
Ansa Beepmﬂx H HECMBIKAKOUINXCH KOHHYECKHX
cTpyit
R = 0,095x/m?; (17.36)
1S TUIOCKHX CTpyH
R =0,67x/m?, (17.37)

rae R-pacCTOSHHE OT MNOBEPXHOCTH MAaKCHMAJbHBIX
ckopocreii (IIMC) 10 rpanums: 30HbL IPAMOTo Bo3eiicT-
BHS, Ie ckopocTs paeHa 0,5v, .

OTtHocHTenbHASA THIOIAAb NPHTOYHOH CTPYH
NpH TOCTYIUIEHHH ee B pabouyro 30HY paccHHThI-
BaeTcs no QopmMyiam:

JUIA BECPHBIX CTPYH

=1 015(2 H"_h‘““)z
,=1-0, -2 W)
AF

AN KOHHYECKHX HeCMBbIKAOUIHXCH C’!‘pyﬁ

(17.38)

- h—h,.)
A4,= 9’27+; (17.39)
& P
JUTA KOHUYECKHX CMBIKAFOUIMXCA CTPYH
Ao[
A,=—|C, +
q A 1

+c(""h‘"-‘ c)]z- (17.40)
N, A '

JUIS TOPH3OHTAJBHBIX KOMTAKTHBIX H HENOJHBIX
BEEPHBIX CTPYii *:

* CTpyH HAcTHJAIOTCH HA MNOTONOK M MOCTYNAKT
BEPTHKATBLAO B pabouyio 30HY MOCHE NOBOPOTA B PE3Y.Ib-
TaTe BIAMMOMCHCTBHA CO CTEHAMH MM BCTPEYHBIMH
CTpYAMH.
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0330+ H,~k, )

5 npu S <a,,
a
=" 1% (17.41)
b, +H,—h, .
0,22%# upu S = a,,
1

4
e S = 2%{bl + H,—h,,)

(a, —mmpuHa; b, — mHa sueHKK, 06cyx)UBaEMan
crpyeit; h-BoicoTa ycraHoBKkM BP Hax momom);
JUIA TJTOCKMX CTPYH

b+ H,—h,,
b

4,=022 2 (17.42)

1

Koncrantet C,, C,, C; B hopmyne (17.40)
npusefensl B Tabm. 17.5.

Ipu pacuere MNOCKHX CTPyH, OOpa3syeMbix
pelleTKaMH, YCTAHOBJICHHBIMH B pSl, ChAcAyer
NPUHEMATh m = 2,5 K 1 = 2 I8 HEHACTHIAIOTIHNX-
ca cTpyii © m = 3,5 H n = 2,8 /Ul1 HACTHJIALOLIAX-
ca. Ona BP tuna BIIK pacuernbie gaHHBIE NpH-
Bemensl B M. 17.4.

17.3. BLIEOP CITIOCOBOB ITOJAYM,
THUIIOB H KOJIMYECTBA BP

BriGop cnocoba noaayd NnpuTOYHOTO BO3AyXa
u tina BP npon3soanTcs B 3aBHCHMOCTH OT
KaTeropHH NoMellleHHs, TpeGopanHit K MHKPOKITH-
maty, rabapuToB TeXHOJOTrH4yecKoro obopyaosa-
HHS W XapaxkTepa M3MCHCHHA TEIUIOTA30BblACIC-
uuit. Kak npasumo, cneayer npuuumate BP, Ha
KOTOpble pa3paGoTaHbi, YTBEPXKICHBI H pacnpo-
crpanstores LIATIT Tunossle paGouue YepTexkH,
W NIPOM3BOMTE pacueT no Beinyckam 0. OcHoBHBIE
xapakTepucTHkd BP npuseaensr B Tabn. 17.6.

Ipon3BoaACTBEHHBIE TIOMEILEHUS YCIOBHO Je-
NATCHA HA JBE KATCTOPHH.

K nepeoil kamezopuu OTHOCATCSA NOMEMIEHHS
BhICOTOM OT 6—8 10 18 M (OCHOBHBIE LIEXH 3aBOIOB
aBTOMOGHIIECTPOEHHA, BAaroHOCTPOCHHA, CYIO-
CTPOCHHSA, XHMHYECKOr0 MAlIMHOCTPOCHHA, JOMO-
CTPOHTEILHBIX KOMOHHATOB H T. 1) C NPOJETAMH
wupuHoit 12-36 M. KpaTHocTh BO3ayXooGmeHa
no 5-7 1/4. Ocobeix TexHoNoruueckux Tpebosa-
HHIl K PABHOMCDHOCTH pacNpee/icHHA napamer-
pos Bo3ayxa no P3 He npeabsBiseTcs.

Ko emopoii kamezopuu oTHOCATCA NIPOU3BOA-
CTBEHHBIE TOMEIIEHHA BBICOTOH MeHee 6-8 M
(OCHOBHBIE 1IEXH 3aBOJIOB  PaJMOTEXHUYECKOM,
37eKTPOHHOH, NpHOOPOCTPOMTENLHOM, CTAHKO-
CTPOHTENBHOMH, TErKOH NPOMBIULIEHHOCTH W T.1L.).
nOMﬁlﬂﬁKHﬂ, Kak npasH10, pasMCliarwTCs B MHO-

TABJIHUA 17.5. KOHCTAHTBI
AJIA ONPEAEJEHWSA OTHOCUTEJBHON
MJIOMA/IM KOHUYECKHUX CMbIKAKNINXCA

CTPYH
Tun BP C, C, ,
BP 4 0,44 2
nPM 0 0,44 —10

rO3TaXHBIX 3IAHHAX € NPOJIETAMH IIHPHHOH 6,
9 u 12 M. KpaTHocte BO3yxoo6mena ceeime 10
1/u. TexHOMOTHYeCKHH NpOLECC CYIIECTBEHHO 3a-
BHCHT OT PaBHOMEDHOCTH pacnpefieJIieHHA napa-
MeTpoB Bo3ayxa no P3.

B npoM3BOACTBCHHBIX TNOMEIICHHAX NEpBOH
KAaTeropuH ¢ He3HaYHTeNbHLIMH M30BITKamMu sB-
HOH TENIOTBI PEKOMEHAYIOTCS CICAYIOUIHE CTOo-
cobbl MoJa4YM BO3AYyXa:

1) HaKJIOHHBIMM CTPYAMH B Hanpasjienuu P3
(puc. 17.4,a) yepe3 BO3AYXOpAcHpPeACIHTENN TH-
nos HPB, PB u BBP; E

2) cocpenoroyenno sbime P3 (puc. 17.4,6)
gepe3 Bo3ayxopacnpegenutenH THnos  BCII,
BI'Km, PP, PB u ¢ HCIONb30BaHHEM HanpaBis-
rommx conen (puc. 17.4,6)%;

3) uenocpeacreenHo B P3 (puc. 17.4, 2) uepes
Bo3ayxopacnpeaenutent tina BOTIm (B pexume
BEHTHIISALHHA);

4) CMBIKAIOINHMHCH KOHHYECKUMH CTPYAMH
CBEPXY BHH3 C BhICOThI He Gonee 8 M (puc. 17.4,0)
4yepes Bo3ayxopacnpeaenuteny THnos BP u [TPM.

MNomauy Bo3ayxa HAKJIOHHBIMH CTPYAMH B
TIOMEIICHHA ¢ KPATHOCTBIO BO3IyX000MEHA MeHee
3- 5 1/u 1 6e3 peHHPKYJIALHH PEKOMEHIYETCA OCY-
LIECTBJIATE C BEICOTHI He Gonee 4 M, B TIOMEILEHHS
¢ KpaTHOCTBIO BO3ayxoo0OMeHa Gosiee 3-5 1/4 win
B TNOMCILUEHHAX C PEHHPKYJIAUHEH -C BbICOTHI
bonee 4 M.

B nomeuieHHax ¢ KpynHorabapHTHAIM TEXHO-
sorHyeckHm obopyaosanHeM (Beicotolt Gonee
3 M) NpEeANOYTHTENBHBI CJEAYIOLIHE CIOcoOBI
NoAaYH BO3AYyXa:

1) HenmocpencTeeHHO B pabouyro 30HY;

2) HAKJIOHHBIMH CTPYAMH B NpOCTPaHCTBO
MEXIY TEXHOJOTHYCCKHM 0GOpDYIOBAHHEM;

* PexomeRJauMM N0 pacdery OTONHTETBHO-BEHTH-
JISUMOHHBIX CHCTEM ¢ HaNpaB/IsIOUMMH cOmIaMu [/
LHWWnpomagannii, Jlen, INCII, Jlen. BHUMUOT.-M.:
LHHWHWnpom3ganuii, 1984.
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TABJIMLIA 17.6. OCHOBH

Haumenosasue BP, cepus THIOBBIX ek Tun, oboszsasenne [ Macca, [ Pasmepbl, MM (d,
pabounx yepTexed KT Wl by % )
1 2 3 4 5
BozayxopacnpeaenuTenb TIPHKO- d i HPB-2 15,2 355
JIOHHBI  peryaMpyemblii BeepHOro HPB-4 52,8 710
Tma 1.494-37 Cln< HEBo 279 50
HPB-10 93 1000
HPB-12 209,4 1400
BosayxopacnpeaemTens Jid cocpe- oS D " BCII-1 11 500 x 500
ﬂOTO‘leHI:OFl noaavu BO3ayXa < LA Bg}'{-g 42,71’ %g(}g x %000
5.904-47 BCII- 74, 50 x 1250
BCIT-4 114,2 1600 x 1600
BCII-5 165 2000 x 2000
BosayxopacnpenesmTens A No- - B BI'Km-1 43,3 400 x 800
nayd BO3AyXa KOMIAKTHOH cTpyei ~ BII:§M-2 2316{58 800 x 800
4.904-68 b1l BI'Km-3 140,7 800 x 1600
gttt BI'Kwm-4 3104 1600 x 1600
ML T _gf- R 4
nupyemas 1.494- ~slH™ = » x
PP-3(A3B3) 1,7 200 x 200
PP-4(A4B4) 200 x 400
PP-5(A5B5) 4,5 200 x 600
BosnyxopacnpenennTens  peryis- 'd BPx2,5 2.5 250
pyempIii 5.904-46 * f— BPx3 33 315
i BPx5 6,1 500
P S BPx7 7,1 710
BPk10 16,5 1000
BPx14 2 1400
Bosjyxopacnpenennreins (nByx- { BAn-2 10,1 250
CTPYHHBIH) mectTuanddysopHbIH a4y BAln-3 14,5 315
Hps Moyrsitmoro cevyeHus TR BAUIn-4 %%g 45100
4904-29 = =3 B UIn-5 ; 00
B1UIn-6 45,8 630
BAMn-8 68,4 800
BosnyxopacnpenenHTens — KeKIH- ® M-B3MNw-11y 20,3 500 x 1000
OHHBIA TIAHEIbHBIA INTAMIIOBAHHBINA <
1.494-38 * 7
J -
Bosayxopacnpeaendtens nepdopu- oS @Jﬁ“ ggﬁ%ggggg-gg 162% 508(470)
ORI rpol SN2 U BKI0000004 149 230%?‘3’3%
BITK1.00.000-03 187 710(550)
BITK1.00.000-02 220 710(575)
BITK1.00.000-01 263 800(600)
BITK1.00.000 300 800(620)
BITK2.00.000-06 185 1000(850)
BITK2.00.000-05 260 1000(900)
BI1K2.00.000-04 491 1250(1000)
BI1K2.00.000-03 627 1400(1050)
BITK2.00.000-02 735 1400(1100)
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bIE XAPAKTEPUCTHKH BP

Pacyernas PekoMenayeMble 3HAYEHHN Yron Koapduuuentn [Mpumeyaune
m[oma;zu, Ag, BhIITYCKA
M acxoj BO3AyXa cyerHas| STPYH K [ cyxopocr- | Temmepa- | mecThoio
g Lo Ms/fy I():::copm::'n, TOPH3OHTY uo?‘iom Typuugan conpo-
Vg, M/C d, rpan THBJICHHS
6 7 8 9 10 11 12 13
0,056 x 2 2200-4300 55-106  +30 2 1,6 3
0,136 x 2 7300-14500 6-12
0,336 x 2 18200-26100 7,5-10,8
0,056 x 4 4400-8600 5,5-10,6
0,136 x 4 14400-29 000 6-12
0,336 x 4 36400-52200 7.5-10.8
0,25 3500-10800
I 1440043 200 +10
1,66 2390071700 4-12 35 6,3 4,5 1,25
2,56 36900-110700
4 56 700—172 800
0,32 5250-17 200 +10
0,64 14 500-34 500 5-15 -30 6,2 51 1,9
1,28 23 000-69 000
2,56 46000-138 000
0,016 115-290
0,032 230-580
0,032 230- 580 2-5 +45 4.5 32 2,2
0,064 460-1050
0,096 690-1730
0,05 710-2100 MeHnbiie 3HAYEHHS
0,08 11203370 0 m H n COOTBETCTBY-
0,2 28808640 4-12 —-45 1-2,7 09-2,5 1,5-1,7 w1t yray a=30°
04 5760-17280 (1,1) (0,9) (2,1) 66mbmMe—a = 45°
0,78 11300 33910
1,54 22 180-66 530
0,05 360-900
0,08 5751440
1 -
O i 25 —~ wh 09 0 -
0,31 2230-5400
0,5 3600—-9000
0,5 575-1440 0,3-0,8 - 0,6 — 330  3nauenus m u n UpH-
BENCHBL [T X =1 M
(x - paccrossne oOT
BO3yXopacrnpee-
JNIUTENsT DO pacuert-
HOTO CeveHHs)
0,2(7692) 2820-8450 0,8 1,8
0,31(12910)  4460-13400 0,7 1,7
0,31(15384)  4460-13 400 0,55 1,5
0,4(18128) 5680--17 000 0,55 1,6
0,4(20602) 568017000 0,48 1,5
0,5(23346) 7200 21600 0,52 1,6
0,5(23820) 720021 600 0,48 1,5
0,78(7840)  11200-33600 4-12 0,93 0,5 1,0 22
0,78(10320)  11200-33 600 0,69 1,8
1,22(15880) 1760052700 0,67 1.8
1,53(18630) 22 000-66 000 0,69 1,9
1,53(21110)  22000-66 000 0,59 1,8
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Haumenosanue BP. cepHa THIIOBBIX DCKH3 Tun, obosnagenne| Macca, | Pasmepsl, MM (d,
pabounx weprexeit KI' i by x 1)
1 2 3 "4 5
BozayxopacnipeaenuTeab nephopu- BITK2.00.000-01 895 1600(1150)
poBaHHEIH Kpyrasii 5.904-6 BITK2.00.000 1018 1600(1200)
BITK3.00.000-03 159 1000(900)
BITK3.00.000-02 281 1250(1000)
BIIK3.00.000-01 422 1400(1100)
BITK3.00.000 566 1600(1200)
VerpoiicTBo A8 HanoabHOH pa3ja- 2@ VBH-5 51 500 x 500
4l Bo3jyxa 5.904-35 < ®®® YBH-6 6,9 600 x 600
L
Peietka BEHTHIANUOHHAS PEryJu- ard = PB-1 1,1 150 x 150
pyemas 5.904-50 Padl = PB-2 2,1 250 x 250*
S PB-3 29 250 x 400*
PB-4 4,1 400 x 400
PB-5 5,8 400 x 600
Bosayxopacnpeaeanteah BHXPeBOH .,I
perympyemblii 5.904-40 * 1SNk BBP3 5 315
BBPS 7,5 500
BBP7 14 710
BBP10 29,8 1000
BBPI12 38 1250
ITnadon peryaupyemslit Muoroamd-
Gy3opubIi 5.904-39: 'd
KPYIJIONO CEeYcHHS — pm1 1,3 250
% T1PM2 1,9 315
s N MPM3 2,7 400
PM4 4,1 500
AT [IPMn! 1,6 250 x 250
NPAMOYrOJNLHOTO CEeYeHHS P ITPMn3 2,9 400 x 400
% MTPMn4 41 500 x 500
27NN
. rd
IMprTouHas pelIeTKa C peryaupye- *;:IM: PPHIT-00 4 100 x 100
MBIM PacXoJAOM M TPOCTPaHCTBEH- PPHII-01 5 150 x 150
HbIM HAnpaBJEHHEM TOTOKa *** PPHIT-02 T 200 x 150
PPHII-03 9 300 x 150
PPHIT-04 12 600 x 200
PPHII-05 18 600 x 300
PPHIT-06 25 600 x 400
PPHII-07 40 600 x 600
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Hpodoasxcenue maba. 17.6

PacueTnas PekoMeHayemble 3HAYCHUA Vron Koadpduuuentst [Mpumeyauue
miowanb Ag, BBIMYCKA
M PACXOR BO3AYXA | pacueTnad CTpYH K | cropoct- | TeMnepa- | MecTholo
Lo, M*/u ckopoctp (TOPH3OHTY [ yoii m | typusiik n| coupo-
Ve M/c | @ TR TUBACHUA
6 ¥ 8 9 10 11 12 13
2(23990) 28 80086400 0,67 L9
2(26470) 28 800-86 400 . 0,59 1,8
0,78(5360)  11200-33 600 4-12 0,81 0,5 1,0 1,9
1,22(8440) 17 600-52 700 . 0,68 1,9
1,53(11190) 22 000-66 000 0,67 1,8
2(14070) 28 80086 400 0,68 1,8
0,066 150-600 0,6-2,5 — 1,4 1,5 45 3HavueHUs m U n Npu-
BEJIEHBl UIA X = | M
0,022 160-1190 Menbie 3HzUeHUA
0,062 450-3350 m W 1 COOTBETCTBY-
0,1 720-5400 2-15 +30 2-6,3 1,9-51 1,3-2,4 ror HemonHoii Beep-
0,16 11508640 HOH cTpye; O601b-
0,24 1730-12960 LTHE — KOMIIAK1HOM
cTpye
MeHplume 3HaYeHHR
0,08 1100--3400 m M n COOTBETCTBY-
0,2 28808640 0 T yry o = —40°,
04 576017 280 4-12 —40 1,5-3,5 2-4,5 1,2-2,3 60abmme a=0°
0,78 11 300-34 000 Bosayxopacnpene-
1,22 17700-53000 JuTelb HWMeeT pyd-
HOH HIIH DIEeKTpH-
YecKHi npUBON ANA
W3MEHEHHA  3Have-
HHA O
0,05 3603600 MenbluMe 3HAYEHHSA
0,08 580-5760 M W 1 COOTBETCTBY-
0,13 940-9360 2-20 0,7-3,2 0,6-2.8 1,4 T OTHOCHTENBHO-
0,2 1440-14 400 (1,1) (1) My PAaccTOSHHK OT
BO3JlyXopacnpee-
JMTENs JO PacueT-
HOTO CeveHus
x/\/Fq 601b-
0,06 430-4320 FEs "/ Fo=:20
0,16 1150-11 520 2-20 1,2-2,5  1,2-3  1,3-1,7 To xe
0 25 180018 000 Obnanaer ymay4ueH-
HOH  aKyCTHUecKoW
XapaKTepHCTHKOH
0,01 110-290
0,023 250-660
0, 03 320-860
0,045 4901300 3-8 +45 6,8 5,1 1,5
0,12 1300- 3460
0,18 1940-5180
0,24 2590-6910
0,36 3890-10370
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Haumenosanue BP, cepHs THIOBBIX DCKH3 Tun, obosnavenue| Macca, | Pasmepsl, MM (d,
pabounx yepTexen KT unn by x ly)
1 2 3 4 5

Bosnyxopacipeeaurenk € NOBO- } BI1®-02 5.8 250
POTHBIMH (uaHmamMu *** — BIT®-03 73 315
BIT®-04 10,7 400
% BI1®-05 13,9 500
BIT®-06 16,7 560
i BIT®-07 20,7 630
BI1®d-08 29,7 800

BIT®-09 4 1000
Bosayxopacnpeaenurenb KOHHYEC- J BK-00 8 250
Kuig F** /] BK-01 11 315
BK-02 16,5 400
BK-03 23,5 500
# ~ BK-04 28,5 560
BK-05 40,5 630
BK-06 52,5 800

BK-07 87 1000

BK-08 128 1250

BK-09 2243 1600

Tlpumeuanus: L. B rpadax [0-12 npusenens! 3Ha4eHHs KOIQDHUMEH TOB U1 HEHAC THIIAXOIAXCA CTPYH, Ans
2. 3uakom * ormevensl BP, mroromnsembie 3asogamu HINO Ilpompenimnsims; ** - uCkiIOuEHHBIC M3 YHCIIA

pazpaborana LIHUM3I1 umkeeporo obopynobatus.

3. Pacmpenmenenne Bo3ayxa uepes nepopupoBansbie Bosayxosoanl Thna BITK crenyer paccuutwiBath no

OTHOLUEHHA U i /DO cpc:jmeii CKOPOCIH BbIXOd BO3yXd U3 OTBEPCTHH U

K PACYETHOH CKOPOCTH Uy B HaYaJbHOM

H ko3QdHUHEHT MecTHOrO conpoTHeiedHs ( (rpada 12), a B ckobkax ykasana mmpa BITK /, mm.

3) coCpeloTOYEHHO € HCNOJIb30BAHHEM Ha-
NMPaBIsIOUIUX COME.

OTONMMUTENbHO-BEHTHIAIHOHHBIE CHCTEMBI C
HAnmpap/JIgtOUHMH COMJIaMH pexomeunyercn npe-
AyCMATPHUBATh B MOMEIICHHAX, JIMHA KOTOPBIX
npeBLlLIaeT AMHY 30HBI yddexTHBHOTO AeHCTBHS
MPUTO4HBLIX CTPYH NP COCPEJOTOYEHHOH mojlaye
ge Gonee yeM B 2 pas’a M B KOTOPBIX NPHMEHEHHE
COCpe/IOTOYEHHOH TMoJaYd BO3/lyXa HE MO3BOJISET
ofecreyHTh NMOJaYy HEOOXOAHMOro pacxoja Tem-
JoTel (WIH X0J0Ja), a T4aKXKe [JIS CHCTEM C
MepeMeHHBIM PACX0/I0M BO3JyXa.

B npoM3BOACTBEHHBLIX NOMECHICHHAX NepBOR
KATerOPHH CO 3HAYHTE/IBHBIMH H30bITKaMH SBHOH
TEIUTOTHl PEKOMEH/IYIOTCSH ClleAyloUiHe CrnocoObl
MoJjIAMH BO3OyXa:

1) menocpeacreenno B P3 (puc. 17.4, 2) uepes
Bosayxopacnpeaendrean Tana BOITu

2) HAKJIOHHBIMH CTPYSMM B HanpasieHHH P3
C BBICOTHI He Gonec 4 M (cm. puc. 17.4,a) uepes
Bo3Ayxopacnpeneautend Tunos HPB, PB u BBP.

B npoM3BOACTBEHHLIX NOMEUIEHHAX BTOPOH

KAaTEeropuM PeKOMEHIYIOTCS CNEaYIoHe Cnocobmbt
nojaym BO3jyxa:

1) cBepxy BHM3 BeepHBIMH (pHc. 17.5,a) wnm
HECMBIKA FOIHMHCS KOHMYCCKUMH CTpYSMH
(puc. 17.5,6) uepe3 Bo3ayxOpacnpeAcIHTe/H TH-
nos BP, BAllln u ITPM;

2) cBepXy BHH3 HACTHIANUIHMHCH KOMMAKT-
HBLIMH HJIH HEMOJIHLIMH BEePHBIMH  CTPYAMH
(prc. 17.5,6) 4epes BO3AyXopacnpefe/MTe s (pe-
wetkn) Tanoe PP u PB;

3) ceepxy BHM3 TIOCKHMM CTPYSMH
(puc. 17.5, 2) yepe3 Bo3gyxopacnpeeHTe/IH THIA
BIIK;

4) HEmOCPEACTBEHHO B
17.5,0) wuepes
BOITm, YBH.

B nomeuieHHsX ¢ TeXHOJIOTHYECKHM obopy-
NOBAaHHWEM BBLICOTON Oosee 2 M mogauy clieayeT
OCYUICCTBJIATE B NpPOXoAbl Mexkldy obopynosa-
HHEM.

B nomMemenuax OﬁulﬁCTBEHHHx 3}]21!{“}“‘1 BBICO-
Toit Gosiee 5-6 M (3a7Bl, ayUTOPHH) PeKOMEH-

P3 (puc. 17.4,2,
BO3IyXOPACHpPEACIHTEIH  THIIOB
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Mpodoancenue maba. 17.6

Pacueinas P COnoBL LY CMIE IHAYEHMA Yion Koaddpuuuentsi Mpumevauue
oML Ay pr— - BBIMYCkd
M pacso § 8. yaa | pacuernas| < PYH K | ckopocr- | temnepa- | mectHoro
Ly, m'u ckopos e | FOPHIOHTY | yolj m | ryphstid 7| conpo-
vy, M/c | b 1Dad THBJICHHA
| 5

6 7 8 9 10 11 12 13
0,02 430 1080
0,03 650-1620
0.0 1080 2700
0,08 1730 4320 6 15 +30 6,4 4,8 1,1~ 1,2 O6namaer yay4lueH-
01 2160~ 5400 HOM  akycTHYecKoi
0.13 2810 7020 XapakTepPUCTUKOR
0,2 4320-10 800
0,33 7130 17820
0,05 900-2700
0,08 1440 -4320
0,13 2340 7020
0,2 3600 10800
0,25 4500- 13 500 5-15 11 0,85 1.2 To xe
0,31 5580 16740
0,5 Q000~27 000
0,78 14040 42120
1,22 21960- 65880

2 36 000108 000

Hde [HIAIOUEXCE CTPYH Inavenus kodhduumenToB NpHBCACHS! B CKoDKAX

JRHLTOYWOHMX W DPHBEACHIBIE 18 CIIPAROK,

#*¥ . HOTHNOBRIE KOHCTPYKUMH, pabouafd MOKYMEHTRLHMS KOTOPBIX

dopmy1am 0174 [nsa voro B orpade T 8 ckoBkax yxasun cpearuit anamerp d ., mM, & B rpage 9 npuBeasHs!
ceueny BITK B rpatic 6 npuBeaeHa pacyeTH4s MIoLdabh Ay, K KOTOPOH OTHeceHh PACHETHAR cKOPOCTE Uy (rpada 8)

AYCTCH TIODABATE BO3/1YX HAKJIOHHRMH KOMMRKT-
HBEIMH MM TUIOCKMMH CTPYAMH, HATPABICHHBLIMM
Ha JkpaH (CUSHY) WIM CHOPTHBHYK ILIOLIAAKY
yepes BO3ayxopacnpegesurtenu tunoe PP, PB,
PPHIT* u BII® *, pacnonaracmmie seiiie ofieay-
®upaeMolt 30Hbl. Bolavxopacnpeas. uTe m Jgonyc-
KACTCR YCTAHABTHBATR B NOKOBKIX CTCHuX. Jdomyc-
K8CTCA NOAUBATE ROIIYX KOMNAKTHBIMH BEpTH-
KETLHEIMM CTPYAMHE YEPC3 BOAYXOPUCTPENCIHTE-
Jau THOOB PPHITY* u BITD*

B noMellieRus KONCTPYKTOPCKHX M MpPOeKT-
Helx 610po, KOHTOP PEKOMECHAYCTCH 10 JABATH BO3-
AyX B HAMPARJICHHM OFOH NCE«? BO3/yXOpacmpe-
jgeavicad tanons PP, PB u PPHIL*, yerados.ieH-

* Juakom * of 2naveni’ ROIIYXOPACIPEIETHTEIMA
18 oblret BeiHbIX 11K, pnfoYas JOKYMEHTALMA Ha
keruprie paipubotana 1THMA 3(1 urxkeneproro o6opy-
webg Facuer poyiyxopachpe.ie1eHHa B TIOMCILEHHAX
Ul TECHHBD 1 LAnMd nipusedcy B PexoMeHAALMAX MO
PICY 10 ROLIYXODACADLIE @ik B obIecTBEHHLIX 31a-
ey M LHKHM 3L muack puoro  06opyaopanus,
fEL

Hele Bbitue ofcnyxuBacMOR 30HBI, HIM Henocpen-
CTBEHHO NOJ OKHAMM Yepe3 BOIAYXOPACTPEIe/H-
TEIH IKEKLHOHHLIX KOHIHUHOHECPOBR OOBOOYHEOB
(BK/l) nns yMeHBLICHHS OTPHUUATENBHOro BO3-
AeHcTBHA HUCNAJAIOUIMX XOJOAHBIX TOKOB.

B NMOMELICHHA WM OTAC/IbHBIE 30HB! BRICOTOMH
MeHee 5 6 M, MMEIoNIMe NOMWMBHON NOTONOK
(roproseic 38k, OATKOHBI 3IPHTEBLHEIX 34JI0B,
TpUGYHBI CTIOPTHBHBIX 38JI0B), DPEKOMEHOYETCH
NOMaBa1E BOJAYX HACTHIAMOUIMMUCE BeePHBIMH
CTpYAMH 4Yepe3’ BO3AYXOpacHpeleTHTEMH THIOB
BOlIn u TIPM.

TpH HAMHYMKM HA NOTONKE BHICTYNAOLIAX
koHCTpyRuui (6anku, purenu, pebpa), a Takxe
CBETHJILHHKOB C GOJBIIMMH TenIOBLIACNCHUAMHE
PCKOMEHyeTC NOM4BATh BO3AYX KOHHYECKHMH
M HENMOJHBIMH BEEPHEIMHM CTPYSMH Ha BBICOTE
J-6M uepe3d BO3NYXOPACNPENEAUTENM THIOB
[1PM, BK*, PB u PPHIT*

B cHcTEMAX ¢ NEPeMEHHEIM PACXONOM BO3/IY-
X4 T0AAYY BO3/IyXa PEKOMCHAYETCH OCYIIECTBIATS
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Puc. 17.4. Cxems! n0a91 BO3AyXa B MPOM3BOJCTBEHHBIC MOMELICHHS NEPBOl KATErOPHH

4Yepe3 BO3NYXOPACHPEIe/IMTENH, IO3BONAONIME
u3MeHsTe yron Hakaona (BBP) wiu yron Hakiona
H QopMy CTpyH OT BeepHOR A0 CMbIKaromHleHca
xoHHnveckoit (BP u [TPM) u ot uenondoi seepHoi
1o xomnakTHoi (PB), a Takxke oTOnUTENBHO-BEH-
TH/IALHOHHBIMH CHCTEMaMU C HANpPaBIAIOLIMMHA
COILTAMM.

JAns pasmeweHHs BO3AYyXOpACTIpeIe/HTeNs
BRIOPAHHOTO THNA TIPH PyuyHOM cuerte Tpebyercs:

1) BBIGpaTh COOTHOLUEHHE CTOpOoH (a4,. b,)
Ayelkd momellleEns (Momyns), obcnyxnBaeMoi
OIHHMM BO3QyXOpacnpelieuTeneM (B 4aCTHOM ClIy-
yae MOJAyJleM MOXeT ABIATHCA BCE MOMellleHHe);

2) ¢ y4eTOM pPeKOMEH/YyeMOro Anana3oHa
H3IMEHeHHs OTHOCUTeJbHOHN Miomaam NpuTOYHOH

CTPYU IPH MOCTYIIIEHUM €€ B paboyyro 30HY (E‘)
BBIOPATh BelMUWYMHY A,;

3) onpefeauTh MIOMAIb NMOJA, NPHUXOIAIILY-
rocs Ha onHy crpyto (A, = a.b,, mns njgockux
cTpy#t A, = b, u3 dopmyn (17.38)-(17.42)*, mo
BbIOPAHHOMY COOTHOLUEHWIO CTOpoH (a,, b))
U BEJTHYHHE A -

4) HaiiTh xonuuecTBo BP, pasmemraemeix
B NOMelleHHU, Kak Haubonee OIH3KOE K 4aCTHOMY
OT AENEHHA IUIOUIAAM TOJNa MOMeLUEHHs HA A,.
Crnenyer y4ecThb, 4TO HAHMEHbILIee KoMAyecTBO BP
JOCTHTAeTCs NPH MHHUMAIIBHOM 3HAYCHHH 39.

* Jlns KOHHMYeCKHX CMBIKAIOLIMXCA CTPYil 3agatoTcs
pacueTHo#t miowanso BP (4,).
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a, < 3H,. (17.43)
Z Jn8 KOMIAKTHBIX W HEMOJIHBIX BEEPHBIX CTPYif:
by £0,5m\/a, H,;

by+ H,—h,, <0,5m./ab,;
s mwiockux crpyit (l, > 0,75a,):

} (17.44)

c b, < 025m*H,; )

+

17.45
b+ H,~h,, < 025m?b,. JH )

Puc. 17.5. Cxembl noJa4n BO3ayXa B [[POW3BOACTBEHHBIC
NOMeNIeHHA BTOPOH Kareropuu

PapHOMEpHOE paclpeiencHue NapaMeTpoB
Bo3ayxa B P3 M OTCYTCTBHE IUIOXO BEHTHIHDY-
eMBIX 30H JOCTHraercs B Clly¥ae MOAAYH BO3ayXa
yepes BP mnadonHoro THna (cxembl Ha
puc. 17.4,0, 17.5,4, 6) npu cooTHOUleHHH Gob-
weii (b)) u MeHblteir (a;) CTOPOH Moayns
b, < 2a,. [lpu sTOM BenuumMHa A, MOMKHA HaXO-
IWThCA B Npefenax, ykaszaHHeix B Tabm 17.7.

Ilpu nojade BO3MYXa Yepe3 pEIIETKH (cxema
Ha pHc. 17.5,6) HeoOXoauMo BeIIEPKHBATH Clle-
OYIOIIHE TEOMCTPHYCCKHE COOTHOLIEHHUS *:

* [Ipy pacCMOTpPEHMHM ITOH M MOCAEAYIOLUHX CXeM
fofayn BO3ayXa npednonaraercs, yto BP pacnonoxensl
[0 CTOPOHE HOMEILLCHHSA @, @ BBIYCKAEMBIE CTPYH Pa3Bu-
BAIOTCH TAPAILIEIbHO CTOPOHE b;.

Ex

Cobuntonenne HepaBeHcTB (17.44) u (17.45)
obecneyBaET NyTh Pa3BMTHA CTPYH HECKOJIBKO
MeHBLINH e¢ AanbHOGOHHOCTH C y4eTOM cTecHe-
HUA CTPYM KAK HA TOPH3OHTAIBLHOM, TakK M Ha
BEPTHKATLHOM YYacTKax.

IMnomane cTpyd B MECTe MOCTYIIEHHS B pa-
Gouylo 30HY NOMKHA HAXOIHTLCA B Ipesenax

05> 4,002 (17.46)

TABJIUUA17.7. TUAITA3OH H3MEHEHHKA
OTHOCHUTE/JILHON TUIOMALH A, 14
KOHMYECKHX W BEEPHBIX CTPYH

Bennduna A,
Buzx ctpyn
MHHHMAJ b~ | MAKCHMA1b-

Has Haf

Kounuyeckas:
CMBIKAHOLIAACH 0,2 0,5
HECMBIK8HOLIAsCH 0,2 0,6
Beepuas 0,5 0,7
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ITpu cocpenoToueHHOM noaaye poaayxa (cxe-
Ma Ha puc. 17.4,6) Ans HUCKIIOYEHHUA NMOTIANAHHUS
HeHacTuNaloueics crpyu B paGouyio 30HY nps-
MBIM TIOTOKOM 00ECTeNHBAIOT COOTHOMICHUE

h—h,,>030/a, H,, (17.47)

rae h-BeicOTa pacmonoxkeHns BP Hag ypoBHem mona, M.

PaBHOMEpPHOCTh pacnpeeNieHHA CKopocTed
M Temnepatyp* no niowasnd paGoued 30HEI
AOCTHUTAEeTCA NPH BLINMOTHEHHH YCIOBH:

by

04 < <0.7; (17.48)
m./a,H,
08 <ot <3. (17.49)
H.F
[Meproe ycnoeue tpebyer, 4TOGB! JNUHA

NOMEILCHHS (MM 4acTH MOMELUCHHA) HE MpEBhI-
wand ganbHoGo#HOCTH CTpyH, HO Oblta Gonblue
PACCTOSHMA [0 BTOPOrO KPMTHYECKOTO CEYCHMA,
Taxk Kak B IPOTMBHOM Clyvae HEBO3IMOXHO obpa-
30BaHHe oGpaTHLIX MoTokoB B paboueit 30He.

Bropoe yc/noBHE pErnaMEHTHPYET LIHPUHY
MOMeIIEH!s (UTH YAcTH MOMEILEHUHA), obcmyxu-
BaeMOro OJHHM YCTPOHCTBOM.

Beifop Mosayas TOMEUIEHHS NpH noJaue
HenocpencTBeHHo B pabouyio 30HY (cxema Ha
puc. 17.4,2) cnenyer nNpPOM3BOAUTL C YYETOM
HEpaBeHCTB!

a; € by, (17.50)
b, <0,7m Ja H,. (17.51)

Coorunowenus (17.47) u (17.51) seobxoaumo
BLIIEPXKHBATL NpH pasmemeHuu BP u B cioydae
MOAYK BO3AYXa HAKIOHHBIMHU CTPYAMH (CXéma Ha
puc. 17.4,q).

3dbexTHBHOE BO3YXOPACIPEACICHHE HEH3O0-
TepMHYECKHMH CTpyaMH ofecneunBaeTca:

4) ANg BepTUkaIbHON TOJAYM HArpPETOro
BO31yXa BHH3 KOMMAKTHBIMH K HEMOTHBIMH BEep-
HbIMH CTPYSMH NMPU YCJIOBHH

x < 0,45H,; (17.52)
MIOCKHMU CTPYAMH
x < 0,65H,; (17.53)

rae x-paccrostue or BP no P3 no septHKaim;
6) A% rOpPM3OHTANMBHOW H  HAKIOHHOM

* PaccMaTpHBEETCA CIy4ajf paBHOMEPHOrO pacHo-
JIOMCHHA HCTOYHMKOB TeMIoBbLAeNeHWd no nnowann
TIOMELLIEHHE,

(BBEpX) MOJAYH OXJIAKACHHOrO BO3JyXa HEHACTH-
NAKWMMHCA CTPYAMH W HARIOHHO! nosauy ** Ha-
rperoro Bo3jyxa B Hanpasienuu P3 npu ycnosuu

x=(03+05)17, (17.54)

rje X-paccTOSHME MO TOpH3oHTaAH oT BP mo mecta
nepeceuetna [IMC c epxuum ypostem P3 npu ropuaon-
TANBLHON nojaiye WM paccTosHHe oT BP 40 BepluHHM
CTPYH HNpH HakJIOHHON nonaue;

B) LA TOPH3OHTAJBHOH NOAa4YM HArperoro
BO30YXd HEHACTHIAIOMIMMHCA CTPYAMH NpHU Y-
JIOBHHM

x>031, (17.55)

rie X-pacCTOfAHHE MO rophIoHTagM or BP mo mecta
nepeceverss MIIC ¢ notoskom;

r) 1A rOpU3OHTANBHO} nogawM Harperoro
BO3YXd HACTHIAIOUIMMHCA CTPYAMH IIPH YCIIOBHH

x < 0,6H, (17.56)

rae x-CyMMa PAcCTOSHHH MO rOpHIOHTA/IA H BEPTHKE-
ag or BP no Mecrta nepeceuerna IIMC ¢ BepxHum
yposHem P3;

) Ans TOPH3OHT4nbHOM nogauM Bo3myxa
HACTUTAIOIIMMHUCA CTPYSMH TPH YCIOBHHM

X0 > 070, (17.57)

rie Xo- PaccTOSHHEe Mo ropHloHTanH ot BP go mects
OTphIBE CTPYH OXNAXIEHHOIO BO3AYXAa OT IJIOCKOCTH
TOTO/IKE HAM HArpeTOro Bo3Ayxa OT noja.

ITpu ropu3oHranbHO# nopna4e BO3AyXa Ha
seicote x > 0,5H, u ombiBanuM P3 obpaTabiM
NOTOKOM H3IOBITOMHYIO TEMIEpaTypy NMPUTOYHOrO
BO3/yXa CleayeT NpUHHMATbL He Gonee:

JUIA KOMMAKTHBIX CTpyil

2
Aty = 130072 Ao, (17.58)
mnA,
OJIA TUTOCKHUX
v [b
Aty =400— [—. 17.
o o\ B (17.59)

OTcyTcTBHE CHOCA KOHBEKTHBHBIX TIOTOKOB
NPy BhIMYycke BO3ZAyxa 4eped nnadokb! JOCTHraeT-

** C uenpio yBeJHueHHA Tennosodl Harpy3kn (Wi
Atg) Ha CHCTEMY BO3MYWIHOIO OTOIVIEHMA AOMYCKBETCH
npesbillieHKe BEPLUHHAI NPUTOYHOR CTPYH Ha 1-2 M Han
BepXHUM ypoeuem P3 (puc. 17.3,6). Onpenencute neo6-
XOAHMOIO MpeBLILICHHA NpHBeAeHO B 1. 12 «Bo3aywmxoe
oTorieHne» CnpaBodHHKa npoexTHposLuuka, 4. 1. Cre-
AYeT yuMThIBaTh, YTO NpH H3IMEHEHHH Aly MOXET BOIHHK-
HyTb Heo6XOOHMOCTE peryIHpOBaHHA YIJa BHIMYCKE
CTpPYH B BEpTHKaJbHOR naockoctH. [Ipu 3toM aomkHo
ofecneunsatnca ycaosHe x, = (0,03 + 0,5) /,.
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€A LOaYEH BO3AYXa KOHUYECKMMH CMBINAIOLIH-
MHLS L) Py SMH HECOOCHO € TULILIOHC!TOLHHKAMH (B
HPOXUT Mekdy oOUPYIOBAHWCM) TakdM 00pd-
30M, 4r0Obl BLINOIHSTHCE JIBA YL TORHS.

2
1= “th=h,), (17.60)
m
h+ 13 33muy . A, (i7 61)

roe/ PACCI OSHHE MERy KPAEM 12ILIOHCTON HHRA A OCHI0
WK CTPY'E, M, A1 -PBILUTd PACHO I0acaus BP aa g
L0 M 0T, M. B, BRICOTA (@IIVHCTOMHMRG M
Ecau nojada sosgyxa vepe: miadioHsl ocy-
DRCEBAZSTCH  BECDHBIMM, KOHWHCCHEMU T RYAMM
WM HEBOIMUNHO OPTaHu303aT» Uuily; BOJYXA
B UPOAOIBI MEKHY OGOPY, OB 1n#e\ KOHHUCCEHMH
CMEIKQJOLLIIMHCH  CTPYAMHE, UPHTOYHBIE CTpyH
[NOKHEBI OPEAEist b UHPKYIALKIO BO3,1yXa B NO-
Meiliehnd d JOMHHHDOBATE Hd/l KOKYCKTHBHAIMH,
YTO JAOC T aCTCH  UPH  CoOTNOUCHUH  JHCD) nit
B3AWMONEUC] BYIOILMX CTPYM, ONpPEIensemMoM He-
PdBEHCTBOM
JUTS KOHHWYECKMX Capyi

L 4
%(—":) > 567-101°(17 62)
THAND

uiA BECPHBIX Crpyi

m

e X

VA, )
(T % a,m‘,) H,0,

_ /
“\

LO 3 3 0

> 1,865 101", (17.63)
/4
v T

1€ (), ROHBEKTHBHE' * TCHAGEOH UOTOK (LONBCKTHBHAY
COCTABARKOLLAA 1 W IOBET 10 Il._lll’id'} 071 UCTLMHAKA Ten -
1B, OpAXOAALMALA ta vdkE BP, By
fipy OPraHH3AURE BOLIY A0 T i nd b HDOUIBOICT -
BEHHbIA HOMSHICHARX o :‘iﬁuui\d\'l [EMAOThR, 3 KOTOPHIX
1peCyeTcs O0ECHIEUH b 3af@NHVIO [iu3HOMEPHOCTb TCM-
[EDANYT MO [HCHIALH PADoucH 30HEL MOMEINeHHs *, MaK-
1108 1eMICPATYP B CIpYeE,
(17.10) & (17.12), q0onkaB!

[ |

HOAMHL c.ols  Topd! JIOIP

(17.64)

MAKCHMATHI1OC JHBUCHRE rDE NICIO YR 1D THYHO-
joHerns O SABJACTIGE T 31 14AHHOIC Maklil-

* Kok HPAPHTO, € TdEEM HOMED, il DLHOLATSR
KOHAMUHOHHPYEMBLZ, B OTuDPBIN OiaJ0HRsbe T2V Nepa-
1,/pbi B paCoved .OHe He 10 KHU tpedstiua.s £17°C 01

r Max Max __ g0an )
CpeHeil BeJMYHHBL, 1. ¢. Arw: 0 r: iy C

MATBHOIO OTK/IOHCHHS [EMIICPATypbl BO3AyXa B pabouci
3oHe (AT

o, = A /4. (17.65)
Koaddunuent sapuanuu K, 1 pasaMuabix
cnocoboB  BO3AYXOpaCUpencIeHHs NPHHHUMAIOT
pasubiM: K, = 0.8 npH nojake Bo3jyXa 4epes
iuinpORBl KOHM4eCKHMH crpysmu; K, = 1.5 npu
10,4d4¢ BO3AYXA 4epe3 MIaPOHBI BECPHBIMH CTPY-
AMM M 4€PEe3 PEHICTKM KOMNAKTHBIMHM H HEHoI-
HbIMi! BCEPHBIMU CTPYAMH.

17.4. PACIIPEAEJEHUE BO3AYXA
YEPE3 NEP®@OPHPOBAHHBIE
BO31YXOBOABI, NMOTOJIKHA
H MMAHEAHN

IpuriencHne nephopHPOBAHHBIX BO3IAYVXOBO-
j1oB {puc. 17 6). noToakoB H nanened (puc. 17 7)
0G2CTICYUBACT WHTCHCHBHOE TMAJCHWE CKOPOCTed,
jMEHBUIEHUE PA3HOCTIH TEMNEPATYpP H NepeMellu-
BAHME OJABAEMOr0 BO3IYXA C OKPYMKAIOUIHM
B HCIIOCPEAC TBEHHOM BIH30CTH OT MECTA BBITYCKa
(na yuactre GopMEPOBaHHS, KOTOPLIH 18 nepdo-
PUPOBAaHHBIN NOTOKOB U TIAHENCH PaBeH X, = 5,
rjde !—PAcCTOAHME MEK/I, OTBEPCTHAMM IS Bbi-
TyCKa BOIYXd}, HTO J€.1aeT 370T cnocob monayu
APEATIOYTHICTBHBIM L.I8 HH3IKHX NOMELICHH#H

[MeppopupoBantbiec NOTOJNKH HMCIOT ILIO-
wags nepdopipobantoii nopepxuoctd 0% u
Gonee, nepbhoprpopaHHbie nanesnw MeHee 50%
obimel  naowand nomcuienus (4, <0,54,).
IMepdopupoBdHHbIC MO TOJKH M NMaHENH, KaK mpa-
BHJIO, CODUMPAK) FCH W3 O1ACTBHBIX IUTHT (MeTaNIH-
YeCKWX. THIICOBRIX, JIPEBECHO-BONOKHHCTRIX M
7. 4.). KoopHuueHT KHBOro CeqCHUS YUTHT TIpH-
HUMAETCA B lpeacnax 0,5-5%, audMeTp oTep-
cruif - 3-10 MM (TPH HECCPHIAHOM H3TOTOBIICHHH
40 25 mm). Ceaszb Mekay LIAroM f, JHAMETPOM
OTBEPCTHIT d M KOIPDUIUCHTOM KHBOTO CCUCHHS
Ky,=Ag/A,,, The A, -CyMMapHad TIOW@AAb
BBEIMYCKHDl - OTBCPCTHH, DPH PACNONOKCHHM OT-
BEPCTHH Hd DaBHBIX PACCTOSHHSX APYF 01 JApyra
OMpejleNIAe ICA 3aBHCHMOCTBIO

d .
t =089 —v— (17.66)

hY% Kp-rf'
{TepdopupoBdHHBIC HOTOAKH ¢ Bonbwoi

niowankio nephopuposadHoll MOBEPXHOCTH pe-
KOMEHAYCTCH TNPHMEHATL npu Hebosibumx pas-
HocT#x 1emiteparyp {(At, =3 5). Ilpu Goabiuax
pasHOCIAY remneparyp Juits ofecneycHus ycrow-
YHBOM [HUPKYJIAUMH BO3/1yLIHBIX MOTOKOB B NOMC-
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Puc. 17.6. Cxemsl roJady Bo3ayxa B NOMELIEHHS 4Yepe3 nepopHPOBAHHBIE BO3NYXOBOObI
a-BepTHKanNsHO BIA/IH OT orpaznesmﬂ, 6 TOPHIOHTANBHO BAONE OTPAKACHHA, 4 BEPTUKAJLHO BJOJb OTPAXKICHHA

X

Hp

Aw,z

A X

Ap
8y

Puc. 17.7. Cxemul nosaus Bo3nyxa B noMelenns vepes nepdopuposannsie no1onku (a) ¥ nephopypopannbie naneny (6)

LIEHHH PeKOMEHOYeTCs COYeTaTh NnephopHpOBaH-
Hble MOBEPXHOCTH € TIYXHMH Y4acTKAMH MOTONIKA
(nepdopuposannsle nasvean). Ilpu reoOXonumo-
CTH LeNecoo0pa3Ho couMeTaTh YcTaHoBKY nepdo-
PHPOBAHHBIX MIHT € INYMONOMJIOUIAKOUIMMHA H
OCBETHUTECIILHBLIMH yCTpOﬁCTBBMH.

PexoMeHNlyemas CKOpOCTh BBRIXOJa BO3dyXa
W3 OTBEPCTHH v,, NPH TOABOAE B NOALIMBHOE
npocrpalctBo 0,5-4 m/c. Tlpu noasone Bosznyxa
pacnpeeUTeIbHBIME BO3/IyXOBOJAMH HENOCpel-
CTBEHHO K NephOPHPOBAHHBIM TAHEIAM BepXHHI
npee CKOPOCTH BBIXOJA OIPAHHYMBAETCH AKyC-
THyeckuMu Tpebosannamu. Ilpr monawe Bosayxa
B IOALIWBHOE MPOCTPAHCTBO U U, > 2 M/C creay-
eT NPHHWMATh MEPH MO IepMETH3AlMH 3TOro
NPOCTPAHCTBA.

MMpu nojave OXJAXASHHOTO BO3AYXa B IIOJ-

IIMBHOE TMPOCTPAHCTBO ¢ TeMmepatypoit Ha 10°
HIKE TeMIepaTypbl TIOMEIUEHHS cileayeT MpHHH-
MaTh Mepbl 1O TEIUIOH3OISLUHHK NEPEKPbITHS Hall
HuM. TemnepaTypa HapyXHbIX NOBEpXHOCTeH Nep-
($hopupoOBaHHOTO TIOTONKA WJIH MaHened BO u3be-
KaHHe KanneoOpasoBaHus MoMKHA ObITH Bhille
TEMIEpaTypPbl HachllEHUs 18 BO3JyXa IMOMme-
IEHUA.

Pacyer BO3ayxopacnpenenureneid BITK1 u
BITK2 (cm. T1aba. 17.6 u puc. 17.6) moxeT Bec-
THCHL 110 OJIHOMY M3 JABYX BapHaHTOB.

IMpy oTcyTcTBUM cnepMalibHBIX TpeboBaHui
K PABHOMEDHOCTH pAacrnipefleIeHus CcKopocTell H
TeMnepatyp B pabouedl 30He MOMEILEHUS pacyeT
BO3AYXOpacHpeneuTeNeil cBOAUTCA K moabopy ux
KOJIH4YeCTBa H }IHaMCTpOB C LUEJBH OGECHC‘IEHHSI
MAKCHMaJIbHBIX CKOpOCTell W nepenajoB Temmne-
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paTyp B ofpa3syioliemMcs BO3AYIIHOM MOTOKE,
orsevaroldx Tpebosauusam CHull 2.04.05-86
(mpun. 5 u 6).

B ciryuae reobxoaumocTu obecneynBaTh HOp-
MHpYeMble NapamMeTphl BO3ayXxa Ans et paboueit
sousl BITK cneayer pasmewnate takum oGpazom,
yTo6bl HX JUIMHA COOTBETCTBOBANa AMuHe obcmy-
KHUBAEMOTO Y44CTKA TIOMEILCHHS, & OTHOIICHHE
IIHPHHLL CTPYH B MeCTE MOCTYMIeHUs B pabodyio
30Hy b, K WHMpHHE OBCTYXUBAEMOro yyacTka B,
HAXO/IHJIOCh B MpENENax:

-£=0,2+0,5-npu nopmaye OXIAKIEHHOTO
Boa,qy;a;

-’2’1 =0,2 + 1,0- npu mojgaye HATPETOrO BO3-
ayxa lim; BO3/yXd, MMEIOLLEr 0 TeMNEPaTypy, pas-

HYIO TEMIEPAaType BO3/yXa MOMEILECHHS.
Benuuuna b, onpenenserca mo dhopmyne

b, = 2,6d,, + 0,44
(10d,, = x = 1,5d,,).

3a BEMuMHY X TNPHHHMAETCH JIMHA TNYTH
Pa3BUTHA CTPYH.

Pacwer BO3ayxopacnpenenuteneii  BITK3,
pasMmelllaeMblX, Kak TpaBHIO, MO CXeMeé a Ha
puc. 17.6, csonutes K noadopy MX KOJIHYECTRa
U JMaMeTPOB ¢ Liebl0 obecneyeHHs MakCHMAlb-
HEIX cKopocTeil B oOpa3syiomlemMcs BO3/IYIIHOM
MOTOKE, HE NMPEBLINAKOIHX HOPMHPYEMBIE B COOT-
BeTcTBHM ¢ Tabn. 17.1.

Vaanende Bo3lyxa M3 MOMCLIEHHS B Cilydae
NpUMEHEHHs TePHOPHPOBAHHEIX TNOTOJNKOB, Kak
npasuio, PeKOMEHIyeTCs OCYLIECTBIATL H3 pabo-
yeit 30Hbl. [Ipu pa3naye Bo3ayxa uwepes nephopH-
pOBaHHBIE TIAHETH H nepOPUPOBAHHLIC BO3/IYX0-
BOJBl PAa3MEMIEHHE BHITAKHBIX OTBEPCTHH BO3-
MOXHO Kak B pabodeif, Tak M B BepxHedl 30He
TIOMELICHHA.

MakcHManbHYK) CKODOCTh ABHXEHHSA BO3Iy-
xa v, ¥ mepenaj Temnepatyp Az, B P3 npu nogaue
BO3lyXa dYepe3 NepQOPHPOBaHHBIE MOTOJIKH
(Apery > 0,54,) ® mawenn (x<4b,,,, 1I€
by~ PA3MEpP MeHBILEH CTOPOHBI MEPHOPHPOBAH-
HOil IAHETH), T. €. Korjia B npeaenax P3 naxonutes
HAYaIbHBIH YYACTOK CTPYH, ONpelensioT no dop-
Myzam:

(17.67)

U, = Ugun/ Ky p Keon Ko (17.68)
1
At = AIGN/K“,W, (17.69)

con“Vn

rac K, =04,

con

Koadduuuent K, paccuuTbiBaoT mo Qop-
MynaMm:
Ans nephopupoOBAHHBIX MOTONKOB

3
Atyd
K,=/1+39————
IR §u.K;,,

(17.70)
A8 KBAAPATHBIX naHeneh
3
Aty x*
K, = \/ 1 £+ 0,025 :
vm: Kmn bper_r \/EI—;
(17.71)
/1A MPAMOYTOJILHLIX MaHened
3
K, \/ I £0,025 £ oy
a 31.: K?ﬂn bpll'f Kj.p,
(17.72)

1% nephopHPOBAHHEIX BO3AyXOBO/IOB

d, At

3 3

x \2
K“=\/1 ia(_—)z_—_’—/L‘
dm Kf‘pvf,‘,,,

rae ¢ =0,192 npu mosaue BO3AyXa MO CXeMe Ha
puc. 17.6,a u a=0,137 no cxeme Ha puc. 17.6,8;
K;,=0047 nma BIK! u K; =007 ans BIIK2
u BITK3.

(17.73)

3Hak «+» B opmynax (17.70)—-(17.73) npu-
HHMACTCA TPH TI0JJa4e OXJIAXK/JIEHHOTO BO3[yXa,
3HAK «—»—IpH MOJa¥e HArpeToro BO3AYyXa.

[Mpu BO3AYIIHOM OTOMJEHHH C lEJIBK oDec-
neueHHs MOCTYIJICHAA TENI0ro Bo3ayxa B pabo-
qyio 30Hy K, nomkeH 6wiTh He Menee 0.4.

[Tpu nomade BO3aYXa rOPU3OHTANLHO TO
cxeme Ha puc. 17.6,6 Bo wu3bexanue OTphIBa
OXJIaX/IEHHOT0 Bo3ayxa oT moronka K,, paccun-
TaEHLIA no ¢dopmysie (17.73) npu x =088, u
a = 0,137, momxen 6uiTh He Gonee 1,3. [1pu aToMm
B dopmynax (17.78) u (17.79) cnenyer npuHAMATH
K, = 1. Ecmn no cxeme Ha puc. 17.6,6 ocyuiect-
BJIAETCA TOJAYa HarpeToro Bo3ayxa, To K, B
dopmynax (17.78) u (17.79) omnpenensercs mo
dopmyne (17.73) npu a = 0,137 u goxken ObiTh He
mexee 0,4,

B ciaydac npHMEHEHHA NEPHPOPHPOBAHHBIX
nasenei u npu x > 4b,,, ., T.e. KOraa B mpesieiax
P3 HaxonHTCA OCHOBHOH YYacTOK CTPyH, pacueT
MPOM3BOOUTCH N0 (opMynam:

AN% KBANPATHBA TaneeHh
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TABJAHLA 17.8. KO3®®ULIMEHT CTECHEHHUA
K_,, A1 TIEP@OPHPOBAHHBIX IMOTOJKOB H

con

TTAHEJIEH
Tun nepdopuporannoi A |3uavenmn K, npu X,
NOBEPXHOCTH paBHOM
1 2 l 3 ’ 4
KsagpatHas naweas 0,0luw 1 08 045
MeHee
A = Apers/A,; 0,2 0,950,555 035
03 08504503 025
X=x/4, 04 07 04 03
0,5 06 0350725
IpamoyronbHas 0.lu 09 065 0,5
naHenb MeHee
A= bpey/B, 0,2 0750,55 045
03 06505 04 03
i=x/B, 0,4 0,55 045035
0,5 05 04 035
Mepdopuposannst 0,1 v 0,75 0,6 0,4
BO3/1yXOBOJ MeHee
A=h/B, 02 06 04 03 03
X=x/B, 03 04 035 03
IMorosok Bounee 0.4
0,5

Tpumeuanre. A-oTHocurenbHas miouiagb nep-
dopaumy; - OTHOCHTENBHBIE NYyTh Pa3BHTHA CTPYH OT
IUIOCKOCTH MCTEYeHHS [0 BepXHed rpaHumsl paboueii

JOHHI.
b, = 4,50, /K, X

X b—-—""f K
X

At, =481, K,, x

o Ooerr 1
x KK,

A8 NpAIMOYroJibHbIX na"eneu

v, =2l /K, x

[b
X —P::!KN,_K,,;

At = 1,7At, /K, %

x bptrj I .
V x KK,

K, (17.74)

con

(17.75)

(17.76)

(17.77)

a)
lao
—
| _ __ ____Z.[
d) Jaa
—
R — <
8) /aa
V=g & <
—_—
o L U1
< iz
NEPErOPOAKM
- sepe
a, | —= é"
e .
—- Aa =
——
L
e)
N g L
.
|

- :

Puc. 17.8. CxemMm noga4s Bo3gyxa B NOJALUHBHOE Npo-
CTPAaHCTBO

G -TIPOCTPAHCTBO Hall MOTOJIKOM HE DAalropoXeHo, BapHaHT do-
nyciuMm npu Ag/a < 50; L/B € 5; L/h < 30; 6 npocipanciso Haa
NOTOJKOM CKOLIEHO, BAPHAHT JonycTHM nph A,/a < 50; L/B <5,
L/kh < 25, ¢ NpOCTPAHCTBO HAN NOTOJKOM Pa3fIe]eno [epero-

IKAMH, BHICOTY H AT KOTOPbIX NPHHAMAIOT B 3aBHCHMOCTH OT
ux uucna n (cm. vabn. 179), z-npu Ay/a<T; LiB=05+1;
L/h<5 hy/hz006 o0-npn Aja<50;, L/B<S, Lh<20;

hyfh 2= 03; hy/h = 0,3; by/B = 0,1
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TABJIMLIA 17.9. HABHAYEHHWE BbICOTbI
W [ATA TTEPETOPOJIOK
B 3ABUCHUMOCTH OT HX YHUCIIA

OTHOCHTEbHBIN Yucno meperopoaok
pasmep (cM. puc. 17.8)
5 7

L/h (MeHbILE HIH 10 20
paBHO)
hy/h 0,05 0,03
hyfh 0,13 0,075
hy/h 0,25 0,14
hy/h 0,56 0,23
hy/h 0,75 0,36
he/h s 0,52
hefh — 0,73
/L 0,06 0.05
N 0,19 0,12
L/L 0,45 0,21
/L 0,71 0,34
Is/L — 0,51
Ig/L — 0,73
rae K,,, onpenenserca no 1aén 17.8, K,—mno dopmyne

(17.71) uan (17.72):
Ut niep)OPHPOBAHHBIX BO3/YXOBO/IOB

v, = 1,250,/ K, ,m X

d
X \/ = KrDHKHKIH;
X

(17.78)
At, = 125A1, /K, n x
dmr Kln
—_ 17.79
x KK, (77

TpH pacueTe MOjIa4YM BO3YyXa MO cCXeMaM Ha
puc. 17.6,6, ¢ penuuuHbI v, W At yBENHIHBAIOTCH
8 /2 pas.

Benwuuna K, npH pacuete v, U Af_ HpHHH-
MaeTcs paBHON 1, 32 HCKIIIOYEHHEM CITy4as Bbl-
nycka Bo3ayxa w3 BITKI1 u BIIK2 ropusonras-
HBIMH CTpYsMH (cxema Ha puc. 17.6,6), Hampas-
NeHHBIMH HaBcTpedy Apyr Apyry. Kosdduuuent
B3aMMO/IEHCTBUA 33 CUCT COYIAPEHHs CTPYH IpPH-
sumator pasusiM K, = 0,6 B dopmyne (17.78)
u K, = 1 B bopmyane (17.79). KoabduuuenT crec-
nenus K, onpenenserca no rabn. 17.8.

[pumeHeHHe NEPGOPHPOBAHHBIX TIOTOJIKOB H
naHeneil TpeGyeT PABHOMEPHOIO pacnpe/ieCHHUs
BO3MyXa 110 Beed miomany nephopauuu. Crenenn
HepaBHOMEPHOCTH Jonyckaerca He Gomee 30%.
Jlna obecrnieueHMs YKa3aHHOH pPaBHOMEPHOCTH

pacmpefeieHusi BO3ayXa PeKOMEHIYFOTCH CXeMbl
HO/IBOJIA BO3JyXa B IIOAILMBHOE NPOCTPAHCTBO
(puc. 17.8), KOTOpbie MOXHO MCNONbL30BATH Kak
3MEMEHTH MOJUIKMBHOTO HNPOCTPAHCTBA NPH pas-
BETBJICHHOM CETH TMOJBO/IALIMX KAHATOB. Y4YaCTKH
HOJILUHBHOTO IIPOCTPAHCTBA MOKHO pa3zensiTh
neperopoakamu  (tabn. 17.9) wa oTceku, uTo
MO3BOJIAET PEryJIHPOBaTh PAcxoi BO3yXa IO OT-
JIeNTbHBIM YqacTKaM 1ephopHpOBAHHOTO MOTOJNKA.

ITpu HeoGXxoAMMOCTH BBITIYCKA BO3/IYXa 4epe3
nephopHpPOBaHHBIE MAaHENIH CO CKOpOCThio Dojee
4 M/c pexOoMeHIyeTCs OCYLIECTBIATE NOABOA BO3-
JIyXa KaHanaMH (BO3yXOBOIXAMH) HellOCPe/ICTBEH-
HO K BO3/IyXOpPa3/JIalollBM TAHEIAM.

17.5. YAAJEHHE BO3AYXA
M3 MOMEIEHUA

Viianende BO3jyXxa H3 IOMEIEHHH cHcTeMa-
MH BEHTHIANMH PEKOMEH/IYETCH M3 BEpXHelH 30HBI
(B3) nmpH 3HaYMTENBHBLIX H3OBITKAX ABHOH TeIwio-
Tl ¥ JOTMycKaeTcs Ha Jo6OM ypOBHe NpH He-
3HAYHTEABHBIX M30bITKax sABHOM TermnoTel. [lpu
BBIIEJICHHH TNBITH  yJaJe€HHE BO3AYXa clelayeT
NpelyCMATPHBATL M3 HMXXHEH 30HHL

Ilpy BBIZETCHMH B TIOMEIICHHH BPEIHBIX
ra3’oB H NMapoB, a TAKXKE TOPIOMHX Ta30B H MApOB
TOPIOYHMX KHNKOCTeH ylaneHne BO3yXa, COrJIACHO
CHulT 2.04.05-86, cieayeT NpOM3BOAMTH OJTHO-
BpemeHHO W3 B3 u P3.

Ecnu ymenpHBIE Bec Ta30B M NApOB, NOCTY-
TAKUMX B NMOMELIEHHE, MEHBIIIE Y/IEJbHOrO Beca
Bo3jtyxa P3 wnm ecnu ux Beienenue (npH mobGom
yIeNbHOM BECE) CONMPOBOXKIAAETCH YCTOHYMBLIMH
BO3/IYIIHO-TETJIOBLIMH MOTOKAMH, HATPAB/ICHHbI-
MM BBepX, 10 M3 P3 cnemyer npemycmarpusaTh
ylaneHne cucTeMamu oO0meoOMeHHOH BCHTHIIS-
MM ¥ CHCTEMAMH MECTHBIX OTCOcOB '/, pacxoja
BO3/yXa, pacCYMTAHHOIO Ha pPa3daBiEHME Bblje-
TIAIOUIMXCA BPE/IHBIX HJIM TOPIOYHX Fa30B H NapoB,
HO He MEHee pacxo/ia BO3JlyXa, yAamfaeMoro 4epes
MECTHBIE oTcochl M3 P3.

Ecnm yaenpHBIN Bec ra3oB M mapoB Gonblie
yAeJAbHOTO Beca Bo3ayxa P3 u BblaeneHHe ux He
COMPOBOXIAETCA YCTOMYMBBIMH  BOCXOZALIHMH
BO3/IYIIIHO-TEINIOBBIMU TOTOKaMH, TO M3 P3 crne-
OyeT TNpeycMATPHBATHL yAalnenue */y pac4eTHOro
pacxoja, Ho He MeHee pacxo/a, yAansaeMoro uepes
MecTHbIe oTcockl M3 P3.

Bo Bcex cay4asx npH BbIACICHHM BPEAHBIX
WJIH TOPIOYMX Fa30B M NMApOB ClieyeT npeaycMar-
puBaTh ynancHue M3 B3 ocTanbHOro pacyetHoro
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pacxona Bo3nyXa Miu GoJsbluero pacxoma, ecnu
310 TpebyeTca Mo U3IGHITKAM TENJIOTHl M BJArH.
Pacxon Bo3ayxa, ymansemoro u3 B3, goipkeH
ObITE He MeHee OJHOKPATHOIO BO3IyXxooOMeHa
B |l 4 B noMewieHHdX BHICOTOH 6 M H MeHee,
a B NOMENIEHUAX BbicoTOR Goliee 6 M—He MeHee
6 My ma | M2 maomamm mona.

IMpuemubie ychoﬁ(;TBa PEUHMPKYISUHOHHOTO
BO3JlyXa CJe/yeT pa3MellaTs, kak npasuio, B P3.

PasmerneHne BLITSKHEIX 0TBepcTHil (BO) nng
VIAJIEHHA BO3JyXa PEKOMEHIYETCH M0 BO3ZMOXK-
HOCTH B 30Hax, B KOTOpbiX HabnHOmaloTCs Hau-
Oonee BbICOKHE TeMMepaTypsl H KOHUEHTPAIMH
BpeiHbIX Bhigenenuit. Ecnim BO  pacnonarate
B 30HC IeHCTBHA NPHUTOMHOH CTpYyH, TO d9acThb
MPUTOYHOTO CBEXKEro BO3AyXa ynajsercd eule 10
nocTyileHds B P3, nojsromy HeoOXonuMblil BO3-
Iyx000MEH NPHXOOMTCH YBEJIHYHBATH. PelmpKy-
JISIMMOHHBIE M BBITSXKHBIE OTBEPCTUA CIIEAYeT pas-
MellaTh Tak, 4ToOnl BeacelBaromiue (akelkl He
OK43blBa/IH HENOCPEICTBEHHOTO BIUAHHA Ha OJH3-
KO pACNOJIOkKeHHBIE y4acTkun P3, HO mo BO3IMOXK-
HOCTH YCHIIWBANM JBHXEHHe BO3dyXa B 3aCTOHHEIX
30HaX MOMeLlleHHi, BLIpABHUBAS TaM TeMIepary-
py ¥ BJIAKHOCTb. ¥V IasieHue BO3MyX4 cHH3Y 3dek-
THBHO B Tex ciyyasix, korga BO pacnonararorcs
BOM3H CIaOOHATPETHIX HCTOYHHKOB TETJIOTHI.

Cxema pasmewtesu#t BO B BepxHelt 3oHe
TIOMELLEHUS BRIGHPAETCS B 3aBHCHMOCTH OT clo-
cofa mogayH TIPHTOYHOrO BO3yXA.

IMpn paBHOMepHO pacnlpeneieHHON mnogaye
BO3[lyXa HEMOCPefCTBEHHO B pabouyro 30HY HIH
B HanpaplieHuH P3 ¢ BbicoTHI 4-6 M cXema pa3me-
weHns BO He BaufAeT H4 BeMMUMHY pPAacHeTHOTO
Bo3nyxoobmena. Pactipenesnenne napaMeTpoB BO3-
oymeoi cpedbl mo paboyeit 30He onpenensgercs
B 3TOM cCJjy4yae TOJBLKO B3aWMOIEHCTBHEM IIPH-
TOYHBIX CTPY# H pa3mellleHHEM HCTOYHHKOB Bbl-
[EJeHHA TEeMJIOThl M BPEJHBIX BEHIECTB.

Ipu momade B NOMEINEHHEC KOMIIAKTHBIMH
CTPYAMH NOJ NePEKPLITHEM C Pa3MellleHHEM LIeHT-
pOB TIPMTOMHEIX OTBEPCTHIi Ha BhicoTe Gonee 2/,
HP BbITSXHbIC OTBEpCTHﬂ CJIEJ'[yET pa3M€L'L|’dTb Ha
paccTosHud Goee 0’3\/‘4_;- (rme H,-BrICOTa NO-
MEMIeH s, M; A,—IOmAnb, M2, nomnepeuHoro ce-
YEHHUA TNMOMEILECHHA B TJIOCKOCTH, nepneuﬂnxynup-
HOH MOTOKY BO3MIYyXa, MpHXOsAIAAcs Ha onuH BP)
OT TNOCKOCTH HOJ@4H B CTOPOHY, NPOTHBOMOJIONK-
HYIO [BHXEHHIO NMPHUTOYHBIX CTpyH. PasmemeHue
BO na paccroanuu MeHee (2,5-3) A, b HampaBbie-
HUH [BHXKEHHS MPHTOYHBLIX CTPYH HE PEKOMEHIY-
eTcsl, TaK KaK 3TO CBS34HO C HeoOXOOMMOCTLIO

YBETIHYEHHS PACueTHOro BO3IYX00OMEHA.

MaxcumanbHell pacxon Boamyxa L, ., M /u,
KOTOPBLIA OTYCKAETCS, YIAISTh H3 BEPXHEH 30HbI
4epe3 OIHO BRITSKHOE OTBEPCTHE, CIENyeT Ompe-
OensTh Mo GopMyiam:

a) I8 KPYIrJ0ro WM NPAMOYFOJbHOTO OT-
BEPCTHS ¢ OTHOMIEHHEM CTOPOH MEHBIIE 5 H eciu
BBHICOTA PACMOJIOKEHNA BLITSKHOIO OTBEPCTHA
B 2 pasa u Gollee mpeBbllfaeT BeICOTY paboueii

h,.
30HBL, T.€. OpU A, , = =< 0,5:
il HU

4,1 - 6,582, — 23k,

L,.. = 3600 . H2
max 0,882, + 024, + 0,5 Ll
(17.80)
©) mns  BBITAHYTOro (OTHOLUEHME CTOPOH

bonbiie  5)
h,.<08

Loy = 3600[2 — 3,12, +

OpsAMOYIrOJbHOIO  OTBEPCTHA H

+ 0,85, . Jv,Ho, (17.81)

roe HQ—BHCOTG pBCHOJI())KCHH.ﬂ BBITHAXHOIO O'rsep(.'mx
Had MOJIOM, M; A, . - Bblcola paboyeil 30HsI, M; v,—HOp-
MHpYeMas OONYCTHMas CKOpoClib, M/C, BO3ayXa B pa-
Ooueil nonue.

BO crnenyer pacnonaraTe (B pa3JIH4HBIX CXe-
Max MX pa3MELLUeHUs) Ha pacCToAHuu 1 = 2,5(d;, +
+ d,) Mexay UeHTpamu Tro0bIX BYX BbITAKHBIX
OTBEpCTHI AnameTpamu d, u d,.

17.6. OIIPEAEJIEHHUE PACXO0/JA
INPUTOYHOTO BO31YXA

Pacxox npuTtouHoro Bo3gyxa L, m3/4, moxa-
BAaEMOro B MOMEMICHHSA, OMpee/fgeTCa NpH ILI0T-
HOCTH IPUTOYHOTO H  YI4THAEMOro BO3TyXa
1,2 kr/M® no dopmynam:

a) mpu pacyeTe 1o HIGLITKAM SBHOR TenyoTH

‘Lh = Lw.z 2

3’6Q - CLw.z([w‘z - rin) i
CKI (Fw.z - l'.llvl) ’

6) mpu pacdeTe TO Macce BbIACIAOLLIKXCH
BPE/IHBIX BEHICCTB

(17.82)

L, =L, +

Po f

My = Liye @z = ) ,
K,@Gu:=qw) ' S

B) NMpH pacyeTe MO M3ORITKaM BIard

e

L,=L,. +
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W—12L,.(d, —d,)

1"2Kd(dw.z - dfn)
rae K,, K;, K;—xo3pduumenssl Boanyxoobmena, ycra-
HAB/IMBAIOIIME CHA3L IEMIEPATYPhI, KOHIEHT PALIHY Bpe -

HBIX BCIISCTB M BJATOCOACPKAHUA B yﬂaﬂﬂCMOM BO'J..uyKC
u P3:

) (17.84)

h—t,

A X (17.85)
I\\‘.! - rHI

K (17.86)
q‘\'.! - qlﬂ
d—d,

K,= (17.87)
dy . — dxu

B dopmyaax (17.82)—(17.87) npuHaTsl yc-
NoBHbIE 0003HA4EHMS:

L, .—pacxoa Bo3gyxa, ynansemoro us P3
MECTHBIMM OTCOcaMH, 0011e0OMeHHOW BeHTHIA-
mMeil M Ha TEeXHOJOTMYeCKHE HYHKABL, M>/u;
Q - 130bITO4HBIHA SBHBLIA TENTOBOM NMOTOK B MOMe-
meHue, BT; ¢ -TenjoeMkocTbh BO3JyXa., paBHAs
1,2 klx/ (M*-¢); 1, . -TeMnepaTypa Ro3ayxa B P3
MOMELUEHNA, YOATAEMOIO MECTHBIMH OTCOCAMH,
obuweobMeHHO! BEHTHNAUMEH H HA TeXHOJIOTH-
veckue Hyxabl, °C; t, = ty--TemnepaTtypa Bo3ay-
%4, TojaeaeMoro B noMeilieHne, (. paBHas
TEMIEPATYpe HPHTOYHOTO BO3/yXa HY HbIXOAE H3
BP; t, Temmeparypa BO3dyxa, ylajdseMoIo H3
noMelledus 3a npenenamu P3, °C; m,, —Macca
KaX[0ro M3 BpeOHBIX BELUECTB, MOCTYMAROLINX
B BO3/IyX NOMEIUEHHMA, MI/4; ¢, .~ KOHLEHTPAIUS
BPEHOIO BELLECTBA B BO3AYXe, yaansemom u3 P3,
Mr/M%;  ¢,- KOHUEHTpalds BpeJHOTO BELIECTBA
B BOZ/JYXE, YAATAEMOM H3 MOMELIEHHA 3a Ipene-
namu P3, mr/m3; ¢, — KOHUEHTpaUHs BPEIHOTO
BCLIECTBA B BOSI[yXC, nojgapaeéMoM B NNOMCEILICHHE,
mr/m3; W-u3buITKn Blaru B TOMELICHHWM, T/d;
d,, .~ BIAaroCONEPXAHUE BO3NyXa, YAATAEMOTO H3
P3, r/kr; d,—BnaroconepxaHue BO3AyXa, yaans-
eMOro H3 NOMeIueHHs 3a npeaenamu P3, r/kr;
d, -BNArocoONepXKaHUE BO3AYXa, M0JABAEMOTO B
MIOMeLIeHHe, /K.

ITpy 0aHOBPEMEHHOM BbIIETEHMH B BO3IYX
TIOMeILeHHs] TelI0ThI, BPE/IHbIX BELICCTB W BIATK
c/ie/1yeT NPHHAMATE GOMBIIYIO M3 BeNHYAH, HONY-
ueHHBIX 110 opmynam (17.82)—(17.84). ITpu Tom,
€CJIn B NOMELLEHHE NOCTYNACT HECKOJIBKO BHIOB
BPEIHBIX BEIECTB, He oOJamaroumx cymmanuei
AEHCTBHUS, PACXOa NPUTOYHOIO BO3AYXa (110 Macce
BHUIETISIOIMXCH BPEIHBLIX BEIIECTB) CAEAYET NpH-
HAMaTh MO GoNbIIEMY M3 MOJIYYeHHbIX Pe3yJibTa-
T0B (MO onpeaesAoLIeH BpeAHOCTH) A KaXK/10ro

TABITMUA 17.10. KO3OOUIIUEHTHI
BO31IYXOOBEMEHA )14 TTOMEIEHUA
CO 3HAYMUTEIBHBIMHU M3BBITKAMU
SBHOW TEIJIOThI U MMOJAYE BO3IVXA
HEIMOCPECTBEHHO B P3

Bus nomelnueHus K, K

Ky3HeuHO-npeccoBbit LeXH, neudnie 2
NPONEThl CTAJIEMUTABMIIBHEIX, pPelb-
COMPOKATHBIX HECXOB W HEXOB 3IMa-
JIMPOBaHMs, KOpNyca HarpeBaTejb-
HbIX KO0J0/leB, OJIFOMWHIH, CKJa/bl
341 0TOBOK

Tepmuueckue 1exn

CymmiabHpie  »

JluTeiinble »

JloMeHHBIE ¥ Ky3HEYHBIE  »
ITpokartHeie »
DekTpoam3Hble [EXH, MallMHHbIE
3ajIbl H KOMIIPECCOPHEIE

Llexu ByJiKaHHW3allMH M NPOH3BOJCT-
Bd M3Je/Mil M3 TlacTMace

2,7

e
= hn2000

13 1,

n3 BeutecTs. Eciim B BO3AYX noMelleHMA BblAENsA-
eTCs HECKONIbKO BHIOB BPeJHBIX BELIECTB OJHO-
HamnpaBJeHHOro AeHCTBUA, clenyeT CyMMHpPOBATh
Pacxo/bl NPUTOYHOTO BO3AYXa, IOJYYEHHBIE A4
KaXA0TO W3 BellleCTB B oTiensHocTH. Pacxon
TIPUTOYHOTO BO3JYXa CJCOYeT MPHHUMATL HE Me-
HEe CYMMHPHOTO D4CXOJa BO3AyXa HAa MECTHBIE
OTCOChl H TEXHOMOTHYECKHE HYXawl. Pacxon mpu-
TOYHOTO BO3AyXa AOKeH ObITH HE MEHbIlE HOp-
MHPYEMOro MWHHMAJIBHOTO PACXOAA HAPYXKHOTO
BO3IyXa, MOJABAEMOTO B NOMelleHWe, HeoGX oau-
MoOro s obecneyeHHs HOPM B3PBIBONOXAPHOI
Ge3onacHocTH, a TaKkke TpeOyeMoOro 1o HOPMHPY-
€M KpaTHOCTH Bo3ayxooOMeHa MM yAETBHOro
pacxoaa MPUTOYHOrO BO3AYXaA.

Temnepatypy f, ., KOHUGHTPAUMIO BPEAHBIX
sewieets ¢, . = I[IJIK n Bnaroconepxanue d, .
Bo3ayxa P3 crenyeT nmpMHMMAaTh B COOTBETCT-
BHH ¢ TpeOOBaHHAMH K METEOPOJTOIHYECKUM yCI0-
BHSAM B TNIOMEUICHHAX,  YCTAHOBJIEHHBIMH
I'OCT 12.1.05-88 u CHuII 2.04.05-86.

IMpu BeIGOpE cnocoba mogauu BO3AyXa npen-
nouTeHHe clieayeT OTAaBaTh CUCTEMaM, HMeEo-
umM  Gombumii  kKodddunuent Bo3ayxoobmeHa,
M OKOHYATEABHO MPHHHUMATbL cnocol mnojauu
MCXOAM M3 MMHMMYMa TNpPHBEJEHHBIX 3aTpaT cC
y9€TOM H3MeHeHHS KO3hduimenta Bo3ayxoobme-
Ha B NMEPHOI JKCIIyaTaluu B TEYEHHE roaa.

Koadduunentsl Bo3nyxoobMeHa B KOHKpET-
HBIX YACTHBIX CAy4asiXx MPHHUMAKTCH MO HOpMa-
THBHBIM HJIH 3KCNEPHMEHTANIbHBIM NaHHbIM. [lns
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TABJMULA 17.11. KO3OOULIMERTBI BO3AVXOGEMEHA U1 MOMLIMEHHT
C HE3HAYMTEJIBHBIMH H3BBITKAMM ABHOWH TETLTOThI

Kospduumer 1ot Boyayxoobmena K, u K, npu KpaTHOCTH BO3IYX00OMeHd
B MOMELLeHHH, |/y

Cnocob nonaun Bo3ayxa

3 5 10 15 n Gonee
K, K, K. K, K, K, K, [ K,
Henocpeacteenso B P3 L3 i,85 1.2 1,4 1.n3 115 1 i
Haxg0HHBIME CTPYSAMH B Hanpas-
aenuu P3 ¢ BuIcOTBI:
He Oonee 4 m 1,15 14 1.i 1,2 I i1 1 1
Gonee 4 M i 1.2 i 1. i 1.05 1 1
Cocpenoioyenno soiie P3 0,95 1.1 I 1.08 t 1 1 }
To xe, ¢ ucrionb3oBankeM Hanpas- 1 l 1 1 ' 1 i }
JISROIMX COTIeH
CBepxy BHH3 CTPYSMH:
HACTHIA FOLIHMHCA 0,95 1.1 I 1.05 i 1 1 1
KOHUYECKMMH 1,05 i1 1 1,05 1 i 1 !
TLTOCKUMH 1,1 1.2 1.05 1.1 i 1.05 i 1

TABJIMLUA 17.12, OTHOCHTE/ABHbIE PACXO/1bl BOIAYXA IJIA BhIUM AikHMA KOB@GPULAEH TOR

BO3AVXOOBMEHA
OtHocuTenbHbH pacxon Bun cipyy
po3ayxa L i
KOMNAKTHAA., HENMOTHAA IITOCKAsA B€Cpras
BeepHas, KOHHYECKAs

B mpurounoit crpye L, 2 x 4 [x 4 x

e L& fx <

m. /A, m \ by s
B nputouHoii crpye - . e X - : _x
TIPH pacIONOXeHHOM e Lw.z}7 L-(0-L,.) [~ . L,—-(-L,,)-
B neil BO L, ! )
Bo Il kpuTHuecKOM A
CEYCHHH CTECHEHHOH 0,57 |=£ _ -
MpUTOYHOH cTpyH L, 0
B KOHBEKTHBHOMH E
crpye L, 22/0.x°

Lo

MpuMmeyanne. B hopmynax npunatsl ycsioBHsle obo3nayenns:

X — LTS IPUTOYHBIX cTPYH NMpH noayde B P3—paccioanue or BP 1o rpadrub sYefiki noMemcHus, 00CIvEHBaeMOT o
aTiM BP, HnH o TemaoncTouHuKa, €CM CTPYS ABIDKCICSH 110 HAIPABIERHIO K HEMY, NPil Tuaayc Bbiie P3—paccroanue
or BP o P3 no HanpapieHHio NBHKEHIS CTPYH; IS KOHBCKTHBHBIX CTPYIl ~ PACCTOSHHE 0T BEPXA TENIOKCTOSHHKY 10
BO, wm; - paccrosune ot BP no BO no nanpasnenuio IBHXCHUS CLPYH, M;

(), - KOHBEKTHBHA COCTABIAFOMIAN TEILIOBELIEICHMA OT HCTOYHEKA 1eiJIOThI (eMHHLUN obopyaosanna). Br. [
onpegenenns K, suelikn momewenns, obcmyxiupaemoro oamuM RP, mo pacueTnziM coortwowenusM 1abn 17.12
(L, = L,) Opd HaNH4MM HECKOIIBLKMX TelUloMCTo4pMKoB B svefike B dopmynn tab.r 17.12 cieuyer noacrasists
cymmapusie Bennanasl 0, u L, o1 31X nerounrkoe.

NOMEILEHHIT cO 3HAYMTENbHbLIMH M30OBITKAaMu #B-  Tabx. 17.11. [lpn orcyTrcrBum manmpix koodduum-
HOH TEILUTOTHI H MOJa4e BO3AYXa HCIOCPEACTBEHHO  €HT Bo3ayxoobmena K,; pPEKOMEHIYETCS HpHHH-
B P3 opueHTHpOBOYHbIE 3HAYEHAR Kod(duinenTor  MaTh paBHbM K.

Bo3ayxoobmena K, n K, MoryT ObITh onpesenenn! Koadpduuments! Bo3zayxoobmend 1o irmrole
no Tabn. 17.10, ans nomellenuii ¢ HesHaYuTeNb- K, ONpeJENAIOT DPAacYeTOM [0 MCTOTHYECKHM
HBIMH n3bpITKaMu ABHOIH TEMIOTBI—MO  pekoMeHAauMAM (OINpeae/ieHHe KOMHYECTBa Tphi-
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TOYHOro BO3/1yXa A NMPOU3BOACTBEHHBIX TOMe-
LUIeHHt C MEXaHH4YecKol  BeHTHasAumMed.—JI.:
BHHUHUOT, 1983). Ecan no pacyery BeanuHHa K,
NpH Tojlaye HarpeToro Bo3yxa (peXHM OTOILIE-
HHA) OKaxercs OONblIE €JUHHLLI, TO CleayeT
npunuMath K, = 1.

3nakenna K, Mpu H3OLITKaX ABHOH TENJIOTHI
PACCUMTBIBAIOT ¢ MOMOIBIO COOTHOLUEHHH, NpH-
BeseHHbix B Ta6m. 17.12 u 17.13. INpwu pacuere K,
no 3apHcEMocTaM Taba. 17.12 u3OmITOYHBIN sB-
HbIH TemaoBoi mnoTok () B NOMENIEHHE HIIM
ayeliky noMeweHus, obcayxuBaeMyro oaHuM BP,
NPHMHMMAETCA € YYETOM TEIUIONOTEPhL HYepes
orpaxjaecHua. Temnon3beiTkn B paboucit 30He
(Q,,; > 0) cknaALIBAIOTCS W3 KOHBEKTHBHOM QO .,
H JyMMCTOR Q,, ., COCTaBAIOLIHX TENIOBLIACE-
HUil OT 0DOPYI0BAHAS; TEILIOBBIIE/ICHUH OT CBE-
THIBHAKOB Q,, HHconaumn Q,, nocrynarouei
yepe3s cBeTONpo3payHble orpaxaeHus B P3, u ten-
nobinieneHHH o1 paboraromux @i, H3 CYMMBI
KOTOpBIX BBIYMTAXOTCH TEMUIONOTEPH HEPe3 Orpax-
nenus paboueit 30HBI Q,;

Qw,: = Qh-.z.l( *+ Qw,z.l +

+ 01+ Q2+ Q3 — Q. (17.88)

B nomemeHnsx, rae HUpPKYIAIHIO BO3AYXa
ONpeNeNAIoT NPHTOUHBIE CTPYH, ClIENyeT NpHHH-
maTh, 4ro 70% MOLIHOCTH TENIOHCTOYHHKOB
(Q,:x + Q...,) nocrynaer B P3 B COOTBETCTBEHHO
30% —B BEPXHIOK 30HY.

B nomewieHnsax, rjie UHPKYIAUAIO Onpeaeis-
}OT KOHBEKTHBHBIE CTPYHM, KOHBEKTHBHas COCTa@B-
nsmomas Q, ., OT TEMIOHCTOYHHKOB YHOCHTCH
B BEDXHIOK 30HY, a nywuctas Q, ., JAeTHTCH
nomnosaM Mexay paboueil W BepxHeH 30HOM.

Pacxon nputounoro sosnyxa L, , m*/4, npu
ynaneHud ero cucreMamu obumeobmenHol BeHTH-
JSIMHA OZHOBPEMEHHO H3 BepxHeil u paboueit 30HbI
MOMELICHAS PEKOMEH/YETCA onpeaesaTe no dop-
Myne

Lpo = Lw.z +

+ mpll_ Lw.z(qw.z - qin)
[S(Kq == I} + ]](qw.z = qw)
rae §-pons BO3AyXa, YAANAEMOrO W3 BEpXHeH 30MBI
nomemenus. Ilpw ynanemwnm wu3 paGouelt 30mm1 /4
pacxoaa Boiayxa b = 0,67, npu yaanenmn %/; pacxoma
poanyxa & = 0,33.

Ecim pacxon Bo3nyxa L, ., m?/4, onpenenen-
Hbli 1O H36RITKAM TOJHOH TemnoTsl (MK Gomb-
Wwasi W3 BellMYHH, ONpeaesieHHas no H3OBITKaM
SBHOH TENJIOTH M Bnar), okxaxerca Oouiblue

(17.89)

TMOAYYEHHOrO MO MAacce BBIAETAIOMMXCA BDEIHBIX
BEIIECTB H JOMYCKAETCH PEIMPKYIALHASA, MAKCH-
MaJIbHBI PACXOM BO3AYXa, 3a6HpaemMoro U3 Bepx-
Heil 30HB! HA penmpkyasumio, L,, m*/a, crexyer
onpeaeaATs no dopmye

- Ly, (9; = Gext)
? Kq (qw.z - ql) * Gy = Gext

. (17.90)

rae

@ m (Lﬁ.f = Lnnz)Qw.x Kq' &+ Lw.z QW,! == mp
‘ Lo+ Ly, — L, )(K,— 1)

0

s

(17.91)
.z, - KOHLUEHTDALMA BPEJHOIO BelLIeCTBA B HAPYXHOM
BO3ayXe, MOJABAEMOM B MOMeLIeHHe, Mr/M>,

Jna obecneyeHns KOHIUEHTPALMH BPEHBIX
BELLECTB B IPHTOYHOM BO3yXe (CMECH HAPYKHOTO
H PElNpKYIAIMOHHOr0) TpH Bbhixojne u3 BP He
bonee 30% IMJIK B Boanyxe P3 pacxoa Bo3ayxa Ha
PENMPKYISIHIO cleayeT NpHHUMATL HE Oollee

= Lh[(o'anﬂk .y q.exl)
" g+ 030K —gq,,

(17.92)

rae

q, = Moo
’ (L, L }[14- Lo ]
e K (L,;—L,,)
(17.93)

Pacxon HapyXHOro Bo3yxa MODKCH OBITH He
MEHee pacxoda BO3/lyXa, YAATAEMOro Hapyxy
CHCTEMdMH BBITAXKHON BEHTHIIAIHHU H TEXHOJIOTH-
yeckuM 00OpYyIOBaHHEM, C Yy4eTOM HOPMHpYeMo-
ro aucbanaHca, a Takke He MEHee HOPMHPYEMOTo
MHHAMAJIBHOIO Ppacxolla HapyXHOro BO3AyXa
(CHuIl 2.04.05-86. npux. 17).

Jlns onpejesnenus pacxona NPHTOYHOrO BO3-
AyXa ]IS CHCTEM KOH/IMIIHOHMPOBaHHA* HeobXo-
AMMO MpeNiBapHTENbHO YCTAHOBHTH TEMIEPATypy
H BNArocogepxaHHe NPHTOYHOIO BO3/yXa MyTeM
MOCTPOEHHS MNPOUECCd  ACCHMHUIIAIMH  TETNOThH
u Birard B pabovucii 30HMe TIOMEIUCHMA C YUCTOM
TENJIOBJIAXHOCTHOTO OTHOUICK!H H3OLITKOB MO.1-
HO# TeIIOTH K H3OBITKAM Braiii

Ew.x = Qh.f.w.:t’"wu,z' “794)

* Cnocob npumennm s yenosnit K, + 1 n K, # 1
OpPHE OTCYTCIBHH YARJIEHHS BO3ayXa M3 pabodelt 30omml
u a8 ycnoHit K, = K, = 1 B cnyuae yaaneHns BO3IyXa
K3 pabodeil 30HB M 32 ee NpeaelaMH.
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17.6. Onpedesenne pacxoda npumourozo 03dyxa
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d= Iﬂe}xar

Puc. 17.9. CxeMbl npouecca 4cCHMWIANNN T€1M10TH M
BIATH TMIPHTOYHLIM BO3IAYXOM [UIA CHCTEM KOHJIHIOHOHH
poBaHHa (@) U C YBAAKHEHHEM BO3/IVIA B NOMELUICHAN (0)

rage
3,60
Qh.f.w.:. = "KT”
W
+—(2,5 +0,0018¢, ) (17.95)
K, .
W,. = W/K,. (17.96)

Ha I-d-auarpamMe BIaxHoIO Bo3gyxa H3
ToukH I (puc. 17.9,4) c napavietpamu 1, U @,
NPOBOAMTCA MpaMas /-2 Mo Jywy FennoBaax-
HOCTHOrO OTHOIIEHHS €, JO MEPECEHCHhs ©
YCIIOBHOW KPHMBO#H ¢, DACMOJIOKEHHOI BHIIIE KPH-
poit @ = 95%, ma pazHOCIbh TEMMCPATYP f3 — I,
(no aruuK ¢ = const), yUATLIBAIOILY O HAT pEBaHHE
BO3/1yXa B BEHTHIATOPE H BO3AYXOBOJAX.

Temniepatypa M BJIArocoephanue mpHIOYI-
HOrO BO3AyXd MMEIOT MAapaMeTphl TOUKH ..

Pacxon mpHTOYMHOTO BO3YXa OMPEnesioT 1o
dopmye

360 w
"R (ye =t} 12K (s —dy)
(17.97)

L,=L

TovmepaTypa W BIATOCOJEPKAHNE BOILYXA,
YAQIREMOro M3 NOMeIUeHHA 3a UpelejaMy pa-
Goueil 30HEI {TOYKa 4) onpepensorTes no Gop-
MyddM’

3.6

et L (17.98)
eL,

oyl 17.99
17, W)

na vilpegenenna pacxo.aa NPUTOMIOI O BOs-
VXA T8 CHCICM  KOWAHUNOHNPOBAHKS W 00-
YB TaKHEHiiq BO3AyXa ¢ MOMOIIBI0 (POPCYHOR, pal-
MECIUCHIIbIX B TIOMEILICHHH, HeOﬁXOHHMD npensa-
PHTCJIBHO YCTAHOBHTE YCJIOBHYID TEMMEPATYPY /4
H ®u.rocoavpxanue ds B paboucit 3ome.

Ha I -d-gnarpamvie o1 rouxn 1 (puc. 17.9,8)
C NapamMeTpaMu f, M @, . OTKJIaJeinacTcs B Je-
BYW CTODOMy OTpo3ok Ad, , = Ad'K,;. tie Ad
COOTBETCTBYCT MOUIHOCTL OPOCKTUPYSMOii cucTe-
Mbi JOYBIAXHeHHd (Kak mpasuio, Ad < 2 r/x).

Ha npsawmoil 1, = const Haxoa91 109Ky € yc-
JOBHON TCMIEPATYPO || il BTATOCOAEIKAHNCM d
so3nyxa 3 paboueli 3oue. Touka 5 Ha puc. 17.9,4
cooTBeTcTBYEl Touke 7 Ha puc. 17.9,a.

[Mocnepyromes NOCTPOEHHE HNpollecca  Ha
I d-nwarpamMvie, ONpPenc/iCHHE TCMIEPATYPhl K
BJAroCoACP/RANUA MPHTOMITOTO BO3AYXA, ONpCac-
JEeHHME PACX0]lG TIPHTOMHOrO BO3AVAA, TEMIEpATy-
Pbi M BJlA} OCOICPKAITHA BOIAY XA, yAaNAEMOro 3a
npenenaMu padoteil 30HM, OCYINECTRITIONCA ORH-
CAHHBIM BbILIE ClLOFOOOM.

Pacxon mpHTOMHOTO Bo31Y¥a NpoBepsercs
1 B C/Ty4ac HEOBXOMMMOCTH KOPPEKTHPYETCH B pe-
3yILTATE PACHeTa BO3AyXopacnpeaenenid. Pacuer
BOYTyXopaclipenenebus (Buibop cnocoba rogavu,
CTIpENe1CHHE MCCTOTIO.IOKEHHA KOJIYECTBa N TH-
nopasMepos BP) cieayer mposoant: © peldnio
ofiecTieMeHNa MPHHATOH CXeMNIl Fodaun Bo3Iyxd,
HODMUPY CMBIX 3HAYCHHH MAKCUMIBHOR CcKopo-
o181 (v, < Kv,) 1 OTKJIOHEHUA TEMMEPATYPHI BO3-
ayxa B crpye (Af, =1t —1, <Af, w Af =1 —
— i, < Ar;) pad B 301C 0OpaTHOTro MOTCKA (cM
1261 17.1 w 17.2).

Ecny B pesyaniare pacdeTa Bo3TyXxopacnpe-
NEeNICHWA B PEXHMe BEHTHIISIVE MpefenbHas pa-
Godas pasiocTs TEMHEPATYp AME =1, — I,
OKaKeTCH MEHLINe RPEeNBAPKTEIRHO TIPHHATON
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1A OTPE 1CTEHHA PACA0Ta MPHTOUHOTO BOAVXA,
TO Clelyer MepecurTaTh 4 VBSAHYHTE DPACAOA
NPUTOYHOIO BO3AYXd, NPUHUMaR {, , — [, HE
fonmee H30bITOMHOH TEMIEPATIPH NPHTOYHOrO
pOITyXd Afy, mpr xoTopolt  ofecnedwparorcs
NIPUHATAR ((eVd NOTAYH BOLIYXA M FOPMHPY eMble
JHavwenns v W Ar,

[can 8 pelyIsTaTe pacie~d BO3A: Xopacnpe-
JeqsHHA B PEKHME OTOLJCPHY CHCTEVDBI BEHTHIA-
M} COBMEIUEFHOS ¢ BO3RY'IIBIM OTOMICHHEM,
npefeibHag  pafouds  pPedIocTh  reMmepatyp
Af™ = f, —t,, (34€ch [, TuMIErATYDA TOAC
[PeTO0 BORIYXd, TOTABAEMOrC B MOMVEI’eHNs)
OKAMETCA MEHBHIC TpebyerMom NDY Pacxe1e mry
TOYPOTO BO3AIXA PARHOM pACYVEY B TCTIHBIA
NepHO TONd TO € IETYeT NPUHATH PAcX0d BOTY
Xd 70 TEIOMY MPPHOTV 1 {1™ LOCTAIONIATT renno-
BOW TIOTOK /I'If OTOTICHHS MOMELICHFS 10TaBATh
AOPO THHTCABYON ~ILTeMOF O10Mm 1eHNY

Ecmi pacxoa NPATOYHOrC BO3TMYXaA, ONpels
JEHHBI  11F  CH(1€M  KOHUWUMNHYHUPOBAHHY 10
MIOLITEAN SRHOH TOULTOTHE ¥ FUdIM  OK IKPTCR
MEHBLIE MO TVHCHENT O 110 a0 € Bbl1e TRIOUTHXCSH
BPETIbLIX BediecTs [ dODM PVEMA R KPATHOCTH
Bo3Tyxoobmena L, 11+ H pMEpyeMOMy VICTR

HOMY PAcxXnay mpt winyxa L, T~ npd
npunaT Sy $o7 b i ",, L,uww I,
pailocTh  Temmepatyp v, ~f —f. (oM
puc 179 a} ymenwn t7ca um Gvaer pasuz AL . —
L,
- Ar" g = ———
Lo (nosm .

Ofecnie 1erue Tpefyevoll TemMnepaTypet ¢, —
—t, —Al,. TOUTHIACT S COOTBETCTRYIOILIAM
YMEFEIISHHLM DU XOTA  (OTOMd  HADDIIMEDN
YMEHRBIIEHHEV PACKONA XONOTHOM RO B KAMPDY
OpOIIeHHs KOH THUMOACPA TTTH COOTBLTCT BVIOUTIN
HATPEBOV UPHIOVHOIN LO7 'y & 11 DATHCCIR
Ted epenp At

Pecxe npainuHOt 0 BOYIVY Y 11% cDecneke-
HYT HOPM B3IDBIFOTOKADHOK OEIONACHO! TH C Te-
JIyeT onpenencTh no GopMy e

w Ao
-

m
I's o (17 100)
0y —
Tae ¢, HEAHKH KOHUEITPANKOMMLI Mpenes pirapect-
PAHEHAA WTAMCHH MO TA30  M4P0 M NBUIEROIAYLINILIM
cvecam mr v’

——— s

17.7. PACHET BO3AYXOOBVIEHA
1 BO3AY XOPACNPEJAETEHWUA HA 3BM

fIporpamwvuan cucrema ([1C)* «Beaayxo-
PACpeNc 1euey (IPEAHATHANE L I VHPCAL Tuiths
BEFUA'IRI BO I XOUOMEHA  TUIOPA3*1CPOB M KO-
THuec rm1 BP ripp 1 ojlave OPHTOMHOrQ BO3mvia
B IPOHIBOTWIBCIIL ¢ IOMEIeHHA, obopyaosaH-
HEHE CHCIOMaMil MO\ 1TH ILCROH BEHTH TAIMI XOH
JWIPIOHAPOD HIMR BOIvh I BO3TVHINOLO 0100
neHus

C nomotneto TIC nnoH3IBOIAT PACYET «BEprit-
Ka IO M0MTaMd 8031yad», K KOTOpOil OTHOCSH!
BCE DU Ib! CTPYVHHBIX (eYEHUH APHTOYHOTO BO3IAV-
Xa MOCTVI10Juix B Palouy 0 30HY BEPTHKLILHO
M3 BEP\HCH 30HK HEMOCPETICT BEHHO N 1€ BhINYC-
K2 M B pe3v 1bTaTe (I0BOPOTA B HATNPABTieHHH
padovwen W HEl (BCIENCTBUE (O) TApEMHA TPV
INYT € 1PV OV HTH HACTHHAHKA 1d BEPTHRANRHOE
OTpaXIeHNe), PACHET MOAAUA POYVIYYd HLMOCPen-
creerno B pabovyio 30Hy Lol JOHHBIMH CTPYSMH
R LOCPEOTOYEHUO KC Ja pabouds 3CHA Ovbidd
e.ct 0GpaTHEIM NOTOFOM

TIC BXTIOYAET CJ1e,T}I0MIFC NPOrPaMMAl pac
YeTa NOMAMM BO31YXu

VET'R - KOBHIECKHMU CMBIKATOMIUMALT H Be-
EDHBIM 1 M CTHTAIOLIIMUCA CTPYAMM YePe3 TUIA
hor.

WONVFFY kol qeckavy  HECVIBIKATOIIH-
MECS U HHACT “1at0ldMU A BECDHBIMA CIPYAMM
wepes Iahouty,

GORIZC NT  koMAAKTHBIMI ! HeT'O IHBIMH
nEEPHBIV TOPUIOHTA TEHLIMU HALTH TAKAMMRC S
ST MY We™.  PEIeT KK

POy 1 o3y
THPNBalllIbIE wX0bL )T T

PITOP  wepe. nephorrrosarusie mire T
A¥ W mavem

RABZON & paboayio 31

ipeRMH wepes nepde

NASTNEST cocpeioTOUeHHO — HACTH 1alo
IVHMHCS B HCHACTR TIOUE™MMCK 1 OTPARK 1CHHL
CTPVIMH

MAKLOM kT 1 olMM CTpysh i **

1IpeTpaMy 1 TDLAY LMd TPIBAROT MCHIO Th30Bd-

* ParpaGomana BHUMMOT (C [lewepbypr), TiIH
{ arvevnpoert (Mocxsa) T Tunpoxwmaam (Kuen)
HMCH (hoBockfuipek)

** ABTOHOMHAY RPOTPAMM~ pacderz HakIJHHON
TOJATY ROLIYAA B TOM MMCHe A0S BOUIYF PDacIpeeNn-
ters vrma BBP  papabGorana » LIHWWnpomigannit
(Mnckeq)
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HHME CIeIYIOIHX THIIOBBIX BO3[yXOpacmpeaeiu-
TeJIBHBIX YCTPOHCTB!

VEER -I1PM, BP, BJI;

KONVEER -T1PM, BP;

GORIZONT -PB, PP;

PERFOR - BIIK;

RABZON - B3I Tur;

NASTNEST BCII, BI'K, PB, PP;

NAKLON --PB, BCIT, BrK.

TMporpaMMer paccYHTBIBaIOT BO3ayX000MeH
H BO3JyXOpacrpeneseHue 118 TpeX Nnepuoyos ro-
Za: TemIoro, MepexojJHOro M XojJonHoro. B pe-
3yJbTATE PAcyeTOB MEYATAalOTCH TOJLKO Te BapH-
aHTHI, KOTOpble oOecneyHBaroT HOPMATHBHBIE
TpeDOBaHHR TO CKOPOCTH [BHKEHMS M TeMne-
patype BO3ayxa B paboueH 30He 18 BCEX Ite-
PHO,I0B.

PacyeTnl obecneunBaroT co3aanune TpeGyeMbIx
MAPAMETPOR BO3AVIUHOH CPEABl MPH MHUHMMATb-
HOM komuyecise BP.

B nporpamMmax mnpeaycMOTPeH TOMCK BapH-
AHTOB COBMEMICHUA BEHTHIALMH C BO3AYUIHBIM
oTonsieHneM 6e3 HeoOXOIUMOCTH yCTPORCTBA N0-
MOJTHHTEIbHBIX OTONUTEIBHBIX CHCTEM.

B npouecce paGoThl nmporpaMm OlpeeIsioT
pacxod TPUTOYHOIO BO3[YyXd, THUI, THIOpPa3zMep
n yucio BP, uX yCTAHOBKY B TTOMELIEHHMH C YHETOM
obecriedeHnsT JOMYCTHMBIX 3HAYEHMI CKOpOCTeH
1 TemmepaTyp B paGouell 30HC ¥ PABHOMEPHOCTH
UX pacnipezenieHus 1o paboued 30He, TeMmeparty-
PBl Bo3ayXa B paGoueii 1 BEPXHEH 30HAX MOMeILe-
HHS, YTOYHSIOT TeMMEepaTypy MPHTOYHOIO BO3-
OyXa W TeMIepaTtypy Bo3ayxa B paboueit 30He s
BCEX TICPMONOB IOJ4, ONPEHENsIOT HArpy3ky Ha
JOMOIHATE/ILHYH CUCTEMY OTOILIEHHS B XOJO-
HBI TepHON TOMAA, €CITH CHCTEMa BEHTWIAUMM He
crocofHa TOIHOCTRIO KOMIIEHCHpPOBATE TErI0Nno-
Tepu TNoMelicHMA. B mporpaMmax npoBepsioT
Takxke BbIMOJIHEHNE TpeGoBauuit 110 obecneyeHHIO
pacyeTHBIX CXeM IHPKYISUMH BO3AYLIHBIX TOTO-
KOB B TOMEIIEHHM H COOTBETCTBME CKOPOCTH
BBIMYCKa Bo3ayxa u3 BP 3anauroMy auana3ony
3HAYECHMIH.

PabGoTe mporpamMm AOMKHBL MPEAILECTBOBATD
pacyeTEI:

TENIOBhIAeTeHHH B pabouyid M BEpPXHIOO
30HBI TIOMEILIEHNSA [J1s1 BCEX NEPHOJOB rona;

yAeldbHBIX TEIUIONOTEPL IO 30HaM;

TeMJIOBBIENEHHH OT MOIUHBIX KOHBEKTHBHBIX
MCTOYHHKOB TEINOTHL (MpH HX HaIHYHH);

BO3IYUIHbIX AyLLCH;

MECTHBIX OTCOCOB;

BO3AyX000OMEHa 1O BpEIHEIM BEILECTBaM
U U30BITKaM BNaru;

Pacxona NEPeTEKAarollero W3 COCEOHHMX TIO-
MEILEHHH BO3/IyXa.

3a pacyeTHbIH npHHMMAETCH HAMOOIIbIIHIA
BO3AYX000MeH, OnpeaeneHHbIH U3 YCIOBUIl: ACCH-
MUJISUMA M30BITOMHBIX SBHBIX TEIUIOBbIICIICHMHA,
60pb0BI C ra3o- 1 BIATOBBIAETEHHSAMH, KOMITEHCA-
LMK MECTHBIX OTCOCOB M obecnevenus Tpebyemoi
KPAaTHOCTH BO3AyX000MEHA 0N CO3JaHHA B Tio-
MEUIEHHH MOANOpa HJIH pa3pekeHHs.

TC ucriop3yloT Ans pacyeTa 4eThIpex pexn-
MOB, IpelyCMaTpHBAIOIIMX:

() —ecTECTBEHHYK HJIH CMEWIAHHYIO BEHTHISA-
UMIO B TeNJbill NEPHOID roga W MEXaHMYECKYHO
BEHTHJIAIMIO B TIEPEXOOHBIA M XOJIOMHBIA Ime-
pHOIbY;

] —KpyIJIOrOAMYHYI0 MEXaHWYECKYI BEHTH-
JISIHEO;

2 - anuabaTuyeckoe OXJaXKIeHWE TIPHTOYHOTO
BO3/yXa B TEIUTBIA MepMon roja;

3 —KpyrjoroaMyHoe KOHAMIHMOHHPOBAHKE
BO3yXa.

B pesyabTaTe pacyeToB Ha pacrnevaTtky Mo-
KeT GbITh BLIAAHO HECKOIBKO ONMTHMH3HPOBAHHBIX
BaPDHAHTOB C HAMMCHBLIAM Koxm4yecTBoM BP u ne
TpebylolumuX JONOMHUTENLHOW HArPY3KH Ha CHCTe-
MBI OTOTLIIEHHS], OTIHYAKOIIMXCH THIOM, THTIOPA3-
MepoM H KomuuecTsoM BP.

OkoHvaTe bHLIH BBIOOP BapHAHTA TPOHU3BO-
JAT HAa OCHOBAHHM AHATH3A Pe3yJIbTATOB PACYETOB
H TEXHUKO-3KOHOMHYECKHX COOOpaXeHHH.

Bosnee nonpotHoe onucanue INMC «Bosayxo-
pacnpenencHue» ComepkuTCs B «MeToaudeckux
pexoMeHaaunax no pacyetry Ha D9BM Bo3gyxo-
obmeHa u Bosayxopacnpenenesus» (BHUHOT,
1987).

17.8. NPUMEPHI PACUETA
BO3AYXOPACIIPEAEJIEHUA

IMpuvep 17.1. OnpeneuTh pacxon MPHTOY-
HOTO BO3[yXa B TETUIbIA MEpHON rola INs BeHTH-
JSLMYE MeXaHHYEeCKOTO 1eXa ¥ NPOM3BECTH BHIOOD
BP. ITnomane uexa 96 x 60 = 5760 m?, BeicoTa
10,2 M, 06bem 58 750 M3, Pacuetnas TemrepaTtypa
HapyXHOro Bo3nyxa f,,, = 24 °C. M30siTkH TEm0-
Thl 630000 BT. Pacxoa Bo3ayxa, ynaajisieMoro us3
paboueii 3ombl, 50000 m?/4. Kateropus pabot
cpenneit Tamecrn II6 (¢, . =27°C mo 7aba. 1
I'OCT 12.1.005-88).

Pewenue, C nempro COKpauleHUs pacxona
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NPUTOYHOrO BO3AyXa NPUHMMAaeM OXJAXKICHUE
HapY)XHOTO BO3[yXa IMPKYJIMpYyollieH BoJOH mo
amabaTHoMy LMKy Af, = 6,3 °C.

I. BelupcideM TeMmepaTypy HpHTOYHOro
BO3yXa B COOTBETCTBUM C 1. 5 npuir. 16 k CHuIl
(nmpu nasneHud BenTunsTopa 1400 ITa)

t, =24 — 63+ 0,001-1400 = 19,1°C.
2. OnpeaenseM pacxod NPHTOYHOTO BO3aAYXA
no dopmyne (17.82)
L, = 50000 +
3,6-630000 — 1,2-50000(27 — 19,1) _
1,2(27 = 19,1) -
= 239000 m3/u.
3. KpatHocTs Bo3ayxoobMena

239000
=41 1/1.

4. TlpoBepseM pacXol NPHTOYHOTO BO3AYXA
u3 ycaoBmai BozayxopacnpeneneHus. [TpaHumaem
K YCTAHOBKe Nno THmoso# cepun 5.904-40 Bocems
sozayxopacupenenureneit BBP10. 3oua obcnyxu-
paunst oaxoro BBP cocrasaser 30 x 24 m?. Pac-
¥eT BO3AYXOpACIpedeseH!s 110 Bhinycky 0 cepum
5.904-40 ycTaHaBIMBaeT Yroj HakJIoHa « = 15°,
9170 0DecreYMBaeT HOPMHPYEMBIE 3HAYEHHN Mak-
cuMaibHOM ckopoctH v, < 1,8:0,5=09 Mm/c u
OTKJIOHEHHE TEMMEPATYypbl BO31AyXa B CTpYye
At, <2°C.

TMpumep 17.2. OnpenenuTs pacxon TPHTOY-
HOTO BO3AyXa AMNs ycnoBui npamepa 17.1 B Xxo-
JOHBIA mepHon roja. TenjoBod NOTOK s
otonneHus nomemerus 163000 Br. Temnepatypa
Bo3ayxa B paboueii 3ome 15°C.

Pewenue. 1. TIpuHuMaeM pacxoa MPHTOMHO-
ro Bo3ayxa M3 yciaosuii ofecrieueHUss MUHMUMAb-
HOW ero CKODOCTH [BHWXKEHHSA TIPH BHIXONE H3
poinyxopacnpenenutens (v, = 4 M/c) npu ycra-
HOBNeHHBIX BocbMH BBP10

L, =3600-8-4-0,79 = 91000 m>/u.

MpuHumaeM pacxoa NPHTOYHOrO BO3ayXa
pasabiM 91000 M3/,

2. IlposepseM u3 YCIOBHA BO3ayXopacripe-
[e/icHAS NpeaenbHylo pabouylo pasHOCTh TemIe-
paryp no Beinycky 0 cepun 5.904-40

| .
Afm = 3°C.

3. OnpenensieM MaKCHMAIbHO BO3MOXKHBINA

TENJI0BON IOTOK O OTOILIEHHS ([0 BBINYCKY

0 Tunoso#t cepuu 5.904-40 B pexxuMe OTOTLIEHHSN
K,=1)

_1,2-91000-3
T 36
= 91000 Br, 4ro MeHblIe TpeGyemoro.

4. VBenuuuBaeM pacxoj NPUTOYHOTO BO3IY-
Xa u3 yciosus obecniedeHus TpebyeMoro TenJoBo-
TO TMOTOKA IS OTOILICHUS.

ITo Bemycky 0 momyuaem L, = 96000 m3/4,
t = 20,1°C (At,,. = 5,1°C), a =40°, yto obec-
IIeYMBAET HOPMHPYEMBIE 3HAUEHUS MAKCHMAJIbHOM
ckopoctd v, < 1,8:0,4 = 0,72 M/c U OTKIOHEHHE
TeMnepaTyphbl Bo3ayxa B cTpye Af, < 2°C.

IMpamep 17.3. OnpenenuTh pacXonbl NPUTOY-
HOTO BO3/1yXa A8 ycjoBuil npumepos 17.1 u 17.2
JNIsi CHCTEMbI ¢ MEPEMEHHBIM PACX00M BO3AYyXd.
H36bITKH TEIUIOTHI NPH NEPEXONHBIX YCIOBHSX
243000 Br. TexHonOruueckue TerIOBLIICICHHAS
350000 Br.

Pacxon mpuTOYHOro BO3AYXA B TEILIbI IepH-
oa rona-—cm. npumep 17.1.

Pacxon npuToyHOro BO3/YXa B XOMOIHBI
nepHoa roaa-cMm. mpumep 17.2.

Pewenue. 1. OnpenenseM TeMnepaTypy Inpu-
TOYHOTO BO3/yXa JUIS TNEPeXONHBIX YCIOBHH B
cooTBeTcTBHA ¢ 1. 5 npun. 16 CHull 2.04.05-86

£, =10 + 0,001 - 1400 = 11,4°C.

Temnepartypa Bosayxa B paGoueidl 3oHe st
nepexoaHelXx ycnosui 21°C.

2. BpIMHCNAEM PACXOA NPHTOYHOrO BO3AYXA
no dopmyne (17.82)

3,6:243000 —1,2:50000(21 — 11.4)
1,221 — 11,4) -

= 75900 m*/4.

IMockoabKy pacxol NPUTOYHOTO BO3AYyXa
MEHBIE OJIYYEHHOr0 M3 yclioBrit obecneveHus
MHHHMAJIBHOH CKOPOCTH ABHXKCHHS BO3OYXa IIpH
BHIXOJC H3 BO3NAYXOpACHpeneNuTeNs (CM. IpHMep
17.2), npuHAMaeM pacxoa OPHTOYHOro BO3AYXa
pasHeM 91000 w3 /u.

3. IMposepsieM W3 ycIoBuil Bo3myxopacnpe-
NENeHNs NpeaeibHyio pabouyro pasHOCTh TeMile-
PaTyp 1o BblmyckKy 0

Afm = 4°C.

4. OnpenensieM H30BITKM TEILIOTHI, ACCHMH-

JTHpYEMEIe MPUTOYHBIM BO3AYXOM, Q=

1,2-91000- 4
= 36 = 121300 Bt, uT0 MeHbe Tpeby-

L, = 50000 +

EMBIX.

5. VpennyuBaeM pacxoj NPHTOYHOTO BO3Y-
Xa W3 ycIOBHS 0DecleYeHWs aCCHMMUIALAN U30bI-
TOYHOM TEenmjIo0TH.
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ITo Brimycky 0 nomyuaem: L, = 144200 m3/u,
At,.=5°C, a=15° uro obecrneunsaer HOp-
MUDYEMBIC 3HAYEHMS MAKCHMMAaJIbHOH CKODOCTH
v, < 0,72 M/c ¥ OTKIOHEHUWE TEMMNCPATYPLI BO3AY-
xa B crpye Ar, <2°C. Mpu stom 1, =1, +
+ A, =114+ 5=164°C, T.¢c. HaXxOoQHTCA B
npenenax pomyctuMbix 'OCT 12.1.005-88 rpa-
Mg ot 15 mo 21°C.

6. Ina pemHMa OTCYTCTBHA H30LITKOB (He-
JAOCTATKOB) TEMAOTHI ONpelensicM TeMIEpaTypy
HAPYKHOTO BO3AYXa mo dopmysie

t

ext = Lz —

Qr ch
_E_(!w.z -

Qrech + an:

rae Q,,.,— TeXHOJOrHYeckMe TenoBsaeaenns, BT, £, o =
= —22 C-pacyernas TeMneparypa HapyXHOIo BO31yXa
B XOJIONHBIA mepron rona, napamerpu B, °C;

350000
tyy=15——ov—-——x
: (350000 + 163 000)

x (154 22) = ~10,2°C.

7. Pacxol MpUTOYHOro BO3AyXa TPHHHMAEM
pasubiM 91 000 M3/ (cM. pacdeT 1718 NEPEXOAHBIX
YCNOBHIi), TEMMOEpaTypa NPHTOYHOIO BO3OyXa
t,=1,,=15°C.

8. PacueT BO31)XOpACTpEE/IEHHA TIO BHITTYC-
Ky 0 ycranwasnusaeT yron Hakjaosa o = 30°, 4ro
obecneynBacT HOPMHDYEMBIE 3HAYCHHA MAKCH-
MaTkHOM cKopocTH ¢, < 0,72 M/c M OTKIOHEeHHE
TeMIepaTypel BO3/yxa B cTpye Af, < 2°C.

9. I'mybuHa peryaMpoBaHus pacxoga BO3fy-
Xa B TEYCHHE rojia COCTABHT

{1 _Lmn) 00 =
ﬂ_(l L )100..

(1 91000
239000,

C uenbio yMEHBIIEHHs pAcXoJa NMPHTOYHOrO
BO3yXa B XOJIOAHBLIA mepHOa roga paccMaTpH-
BaeM BapHAHT ¢ OOJIBIIHM YHCIIOM BO34yXOpac-
TipeeIMTeNeH.

10. [MpuHumaem ycTaHOBKY 14 BO3ayxopac-
npenenureseii BBP7. 3ona obcnyxusanus oHOro
BBP--24 x 18 m?, I'yiyOusa peryJMpoBaHus pac-
X0Za BO3AYyXa COCTABHT

80600
=| 1 = =———]100 = 66%.
A ( 239000) 00 = 66%

PesynbTaThl pacyera BO3AyXOpacHpencIcHHs
no Bbimycky O npueenexer B Tabn. 17.14,

VBenudeHue YMcia BO3AyXOpacnpeaeanTeIek
He TPHBOAHT K CYIUCCTBCHHOMY YMEHBIICHHIO
pacxojia IPUTOYHOrO BO3JyXa.

rexr.ﬁ)’

) 100 = 62%.

BriGop okoHuaTenbHOro BapHaHTa onpene-
JIAETCA TEXHHKO-JKOHOMHYECKHM PACYETOM C yde-
TOM MPOAOJIKHTEIBHOCTH KaXI0ro NepHoaa.

[Mony4yeHHBIE B Pe3yIbTATE pacdeTa Packodbl
TMPHTOYHOTO BO3AYXa MO3BOJAIOT YCTAHOBHTH
KOHCTPYKTHBHBIC PCUICHHSA CHCTEMb! BEHTHIISLIMH,
Habop 0OOpY/0BAHHA H €r0 HOMCHKJATYDY.

Pexxum paboThl cucTems! (06beM penHpKys-
nuu, rpaduks paGoTel moaorpesarened, KaMephl
amMabarHOro OXNaXJeHWs W T.Il.) YCTAHABJIMBA-
eTCA M3 Yycnopui ofecmeueHMs MUHHMAILHOrO
B TEYEHHE TO/[a pacXoa NPHTOYHOIO BO3AYXa,
TEMJIOTEI W 3JEKTPOIHEPIHH C Y4€TOM NPUHATOMH
cxemsl ynpasienus paboToi cucteMsl M o6opyno-
BaHUsA, BO3MOXHoOCTel obopynoBauus.

Mpumep 17.4. OnpenenuTs pacxox peLHpKy-
JSIMOHHOrO BO3[yXa.

B momemrerne mocrymaer 340 r/u BpemHBIX
BewlecTs, A1 KoTopuix MK = 20 mr/m®. B Ha-
PYXHOM BO3fyxe coiepxuTca 3 mr/m* sTHX Be-
utecT®. Bo3nyxoo6meH, onpencneHubiil no H3bkiT-
KaM TEIIOTHl B TENJLIH NEpHOA roaa, COCTABASET
40000 m*/4. MecTapiME OTCOcaMu H3 P3 ynenser-
ca 10000 m*/4 Bo3nyxa. Kospduunent so3myxo-
obmena K, = 1,3.

Pewenue. 1. OnpelenseM ycIOBHYIO KOHIEHT-
paunio g, no dopmyne (17.91)

_ (40000 — 10000)20-1,3 +

"~ 40000 -+ (40000 — 10 000)
+ 10000+ 20 — 340 000

(13-1
2. BblMHCISEM pACXON DPEUHPKYJISHOHHOrO

Bo3ayxa no Gopmyne (17.90) u3 ycnosuii obecne-
yennsi [1JIK B P3

~ 40000(13,1 — 3)
PTL3(20 - 13,1) + 13,1 — 3

3. OnpenensieM yc/IOBHYIO KOHIEHTDAIMIO ¢,
no dopmyne (17.93)

41

= 13,1 mr/m3,

= 21180 m3/u.

340000
g = e
(40000 — 10 000)
40 000
x 2 - =9 mr/m3,
[1 N 10000 ]
1,3 (40 000 — 10000)

4. HaxoMM pacxoa peuHpKyJSLUHOHHOrO
Bo3ayxa mo dopmyne (17.92) uz yenosuit obecne-
vyenus 0,3 [IJK B npuTOYHOM BO3aYyXe

i 40000(0,3:20 — 3)
P 9403203
Takum obpa3oM, MakCHMAaJIbHBIH pacxon pe-

L = 10000 m3/u.
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TABJMLA 17.14. PACKXO/AbI ITPUTOYHOIO BOIAYXA LI MFEN /A HUHUECKOL O JIE XA

Pewum pado st ~ e °C t, .. C

BREPIG | BBP7

! ext W

s |
[ !fr. ipan E E, st/ | .G

I
o 1paa | L.ow’ly

1 —
Tennwidi nepuojt 1o 24 27 19,1 15 mgeot 194 15 239000
Kogoamatit venso:s rojla - 22 i5 20.1 0 S5 000 20,1 40 S 600
us 10 16,4 11.4 is 144200 114 20 144200
« B -1 (] 5 3¢ S1uno 15 30 80600

IRV IRITHOMHOTO BO3AYXA cocTasnt 10000 v’ fu,

Tpuvep 17.5. Onpe'telnTh pacxon Bo3nyxa
nas obueobMeHHoN BeHTHASIMH. B noMcnicnue
nocrynaeT 200 r/u  BpeNHBIX 1A30B. KOTOphiE
ner+e posnyxa, nmpy JUIK = 10 wir/m*. B wapyx-
HOM BO3JIYXE COJCDAMTCS 2 Mr/m> JTUX BellecTR,
Mectunivi omeec o P oy 1eetea 5000 M3y
Bo3ay»a. Kodpduimcn:  sosayxoobmena K, =
= 1,25,

Onpeeiny Pacxo;1 MPHTOYHOre REIIVXA MO
popmyne (17.89) npu & = 0,67

200000 — 5000 (10 — 2)
= 5000 +—— — -
0 (G715 - Dy 1](10 = 2)

= 22150 i,

L

b

W3 P3 ciaenyer ymanate '/, 3Toro pacxena
22130/3 = 7380 m? /4, u3 uux 5000 m3/u uepes
mecTHpie OTfcocki #2380 M?n  oBineoSvennoit
peHTunanuel; w3 B3 weodxcMe  ynanare
22130 — 7380 = 14 750 m> 4,

TNipumep 17.6. OnpejerTe pacxon BOLIYXA
npu y1anesun uz P3 10000 > 7380 m*/u u ocrans-
HBIX YCJIOBHAX MO mpiimepy 17.5.

BHIMHCIIHM PAcxo,1 NPHTOYHOTO BO3jiyXa MmO
dopmyne (17.83)

2——-00 OO?—T—;—‘-M—G(-)—G = 22000 m*/u.
1,250 — 2) :
K3 B3  weubxoaumo  yiaiars

— 10000 = 12000 m>/a.

Ecam 3TOT pacxojl He MEHbILE OHOKPATHOTO
po3ayxoofimera B | u u ne Menee 6 M /a Ha | m?
ILIOHIATH [10J1a TTOMENICHUS 10 N4 MOXET ObITh
OpHHAT OKOHHATENLHO, TICIH PicXoa OKaxercs
MEHBIIC, TO CNEMYET YBEJHIMTHL PAcXoa BOIAYXA,
YARIAEMOTO M3 BEPXHEH 3UHEL M COOTBETCTBEHHO
PACXOJ PUTOMHOIO BO3Z)Xa

Tpamep 17.7. OnpcaendTs pacxon NPHTOY-
HOTO BO3AYXa M PACXOJl BO3AYRA. YARIACMOTC H3
B3, ecom M3 P3 go.mkHo OBITE YA41€HO HE Menee
%/, obmero pacxofa BC3NYXA. B TOMEMEHAN Bhi-
neasietcs 20000 M1y BpeiitibIX  Ta3’oB  NpPH

L,, = 10000 +

[

22000~

TIJAK = & s /M7, a 7 B0, VXOTIPHEMHOM YCTpPO#i-
CTBE COACTRHUTCR 2 MU M” JTHX 1a308. B 1L.oveme-
HHH uMeloTea H30siTn ABHOMH Teno711 40 000 Br;
,=200C ¢,.=23 K, =12 K, = L1

Mo gopvyae (17.59) navaem BozgyxooOmed

VIR ACCHMR TSI BRCIBBIX BetecTB nipi L, = O:
L 200 006 31270 81
= -- e = M7/,
PO 0212~ 1)+ 178 -2) f
Mz P3 cnenver ymansis 31 270-0,67 =

= 20950 m3/u.

TIpE oTHX YCHOBHAX IO ACCUMMIIALNM H3-
B1iTwo8 BHOW TennoTel mo (popmyae (17.82)
2,6-4000G — 1,2-20950 (23 — 200

1.2 1.1(23 = 20) -

= 38270 m*/u.

L= 20950 +

CrenoparebHO, pacxo/i NPHTOYHOIO BO3AY-
Xa MOJKEeH ObITh TPHHAT paBHbiM 38270 m>/u,
upy yraxenuu wuz P3 20950 m3/4 u w3 B3
38270 — 20950 = 17320 m*/u.

IMpumep 17.8. Onpenesinibs pacxoa NpHTOY-
HOrO BO3AyXa B TemILlil NCpHOA roga ,Las noMe-
iweHHA cOOPOUNOro NCXa NPH KO, MUNHUHKPOBa-
vy, [lnowmaans mexa 72 = 24 = 1728 m’. soicoTa
5.4 M. obwem 9330 M3,

H36uTkm sHoOil TenmoTs 85000 Br, u3bnir-
kH Bnaiy 65000 r/u. Koodhduunentsl Bo3my »006-
mena K, = 1,3 K, = 1,85 (nonaua sosayxa He-
nocpeacTBeHHo B P3 uwepes B3IMw). Karteropus
pabor - nerkas  fa. OnTHManbHBIC NapaMerpsl
no3ayxa B P3 o FTOCT 12 1.005-88: ¢, . = 25°C,
P,...=00% (d,.= 11,9 r'kr).

Pewenue. 1. OnpeaensieM 1eMI0BIAXHOCTHOE
OTHOILEHHE M30BITKOB MO THOR TEMIOTH K M30LIT-
kam piaru 8 P3 nomeiienus

3,6-85000 65000
5 .
i + i8S (2,5 + 0,0018-25)

e = =

" 65000

185
= 9,24 &x/r.
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2. BplMCIAEM PA3HOCTH TEMIEpATyp, Y4H-
THIBAIOUIYKO HArpeBaHHC BO3/yXa NMpPH AaB/ICHHH,
pa3suBaeMoM BeHTHIATOpoM, 1200 Ila:

ty — ty =0,001-1200 = 1,2°C.

3. Ha [-d-nuarpaMme BIAXHOTO BO3xyXxa
(cMm. puc. 17.9,a4) mpoBogumM mpsmyr -2 mo
Jqy4y &€,,, = 9240 xJx/kr. YcTaHaBIMBaeM IoJio-
KeHue TOMKM 2 M onpejeisieM TeMmnepaTypy
W BJIATOCOAEPKAHHE MPHTOYHOIO BO3AYXa:

t, = 16,7°C; d, = 10,5 r/kr.

INpenensbas pabouas pa3HOCTL TEMNepaTyp
Afim =25 — 16,7 = 8,3°C He npesblaeT /JAomyc-
THMOH M3 YC/IOBHil BO3AYXOpPACHPCACIEHHS TNO
Beinycky O cepun 1.494-38 nys BOTm.

4. OnpenensieM pacXol NPHTOYHOTO BO3ayXa

3,6- 85000
Ly=-———"—"———— = 23630 M*/u.
"= 121305~ 16.7) M
KparsocTs BO3ayXo0o6MmeHa COCTABHT:

23630/9330 = 2,5 1/4.
5. BbIuKcC/IAEM TeMMEpaTypy M BIATocoaep-
JKaHWe BO3ayxa, yaaasaeMoro W3 NOMELUCHHA:
_3,6-85000
= 1223630
65000
T 1,2-23630
Ipumep 17.9. OnpenennTts pacxoj NpUTO4HO-
ro BO3AyXa B TEIibli MEpHoOX TOXa s NOMELLe-
HHA TKAIKOro Iexa I'Ipl-l KOHJIHHHOHKPOBBHHH
BO3AyXa M JOYBJIaXHEHHH ero ¢ NoMolubko Gop-
CYHOK, Pa3MeElleHHbIX B Momellednn. [Tnomans
uexa 120 x 90 = 10800 m?, sricoTa 5,8 M, 06neM
63000 M3,
MabeiTku ABHOH TemmoTst 1300000 Br. Ua-

+ 16,7 = 29,9°C;

d, + 10,5 = 12,8 r/kr.

BBITKH BIIarH OTCYTCTBYHOT. MOIIHOCTE CHCTEMBI
noysaaxaerus 1,7 r/xkr. KoapounueHt Bo3ayxo-
obmena K, =1 (noma4ya Bo3ayXa CBEpPXy BHM3).
TpebyeMmele DI TeXHOJOTHYECKOro MpOLEccd Ma-
pamMeTpsl Bo3ayxa f, .= 24°C, ¢, . = 65%.

Pewenue. 1. Ha I-d-quarpamme BI4XKHOTO
BO3ayxa (cm. prc. 17.9,6) ot Touku I ¢ napamer-
pamu 1, .=24°C, @, =65% (d,,= 12,6 r/kr,
I, .= 56 x[x/KT) OTKIAABIBAEM B JIEBYIO CTOPOHY
oTpesok  Ad,.=1,7r/kr, COOTBETCTBYIOLIMi
MOLUHOCTH TPOCKTHPYEMOH CHCTEMBbI JOYBIIAXK-
HeHud.

Ha nepeceuennn npambix [ = 56 xIx/xr n
d=12,6 — 1,7 =109 r/kr Haxomum TOuKy 5 ¢
ycnoBHOH Temnepatypod fs = 28,1°C u Bnaro-
coaepxanudemM ds = 10,9 r/kr.

ITpu oTCYTCTBUN BIAroBRIACICHU] B uexe Ty4
€, HANPABJIEH MAPAJLIENbHO NHHUAM d = const.
TMostoMy w#a mpsaMoi ¢ BIarocofepxaHHeM
d = 10,9 r/kr HaxoAMM TOYKY C OTHOCHTENLHO#
BJAAXKHOCTHEO @ = 95% H COOTBeTCTBYMOUYIO €H
TeMNepaTypy BO3AyXa 3a KaMepo#t OpOLIeHHs

=159°C.

2. OnpepenseM TeMmepaTypy NPUTOYHOIO
BO31yxa (NIpd NaBIEHNH BeHTHIAATOpa 1000 ITa)

t = 15,9 + 0,001 - 1000 = 16,9 °C.

ITpenensHas pabovas pasHOCTL TEMIEPATYD
Arlfim = 24 — 16,9 = 7,1 °C He npesbluaeT I0myc-
THMoOH U3 YCJIOBHn BO3AYXOPACIIPEACNICHHA Mo
Beimycky 0 cepum 5.904-39 nna nnadona TTPM.

3. BulyucnaMM pacxoa NPHTOYHOro BO3ayXxa

3,6+ 1300000
s R L ST e
T =10 T
KpaTHOCTB BOBﬂyxooﬁMeﬂa COCTABHT:

550000/63 000 = 8,7 1/4.
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PACYET U BbIGOP PETI'YJIMPYIOHIUX KJIAITAHOB
HA TPYBOITPOBOJAX TEINIOHOCHUTEJIA

ABTOMATHYECKOE PETYIMPOBAHHE IPOIIECCOB
Temyionepe/iayd B CHCTEMAaX BeHTH/IALUHH, KOHIH-
IIHOHHPOBAHHA BO3yXa H BO3ayLIHOIO OTOIne-
HHSL HOCTHTAeTCd M3MeHEeHHMEeM PACX0oJa TenjIoHO-
cutens (ropfAdeil BOOBI MM Mapa) vepes Temjo-
obMeHHBle 4NTapaThl ¢ TOMOUIbEO PEryJIHPYHOIe-
ro opraHa (K/IamaHa), ycTaHOBJIeHHOro Ha Tpybo-
NMpoBOjie ¢ TEIUIOHOCHTENIEM, NMYTEM IPOCCeTHpo-
BaHMs, T.e. H3MEHEHHS ero NPOXOMHOTO CEUeHHs.

PerynupoBousble cBOHCTBA pPeryIHpyrOIEro
KJIanaHa ONpeeNISioTcs TPeMs moKalaTelaAMH:

1) ero ycioHOM npomyckHO# cnocoGHOCTbIO
Koy

2) THNOM NPOIMYCKHOMH XapaKTepHCTHKH;

3) pacmpeneieHHeM mepellaja JaBIeHHA Ha
PETYJIHPYeMOM YYacTKe MeXAy PperyTHpYyHOLUM
KJIANAHOM M TeXHOJOTHYECKOil CeThio.

IMponyckuas cnocoGHOCTE  pery.IHpYIHOIUEro
KJAANAHA —5TO BEJIHYHHA, YHCIEHHO PaBHAf Pacxo-
gy KuggocTH, M’/4, ¢ nioTHocthio 1 r/em?
(1000 kr/m®), TpoOmycKaeMmoOif  peryIHpYIOLIMM
KJI4IAHOM TNpH nepenaje naBieHHs Ha HeEM
9,81:1072 MIIa (1 krc/cm?).

YeaoBHOW CuMTAETCA INpOMyckHas cnocob-
HOCTb KjallaHa MpPH NONHOM OTKPHITHH ero
3aTBOpAa.

Hus onpenenexus MpOIyCkHOH cnocobHOCTH
peryJupyoiiero Kianasa (IpoXolHOTo MM Kax-
JIOr0 M3 TPOXOAOB TPEXXOmOBOro) Ha TpyGo-
NpoBOJiE C KHAKOCTBIO CYLUECTBYET COOTHOLUEHHE

K, =0,3130¥ ./p/Ap,, (18.1)

rae @ - pacxo XHAKOCTH 4Yepe3 KilaNad, m/u; W —koadh-
GHIMEHT, YYHTHIBAIOINMIA BIMSHHE BA3IKOCTH (4718 BoIbI
¥ = 1); p—IUIOTHOCTb XHAKOCTH NEpe KIanaHoM, T/cM>;
Ap,-Tepenaa OaBJeHHs XKAIKOCTH HA PeryJnpyromeM
xmanase npu pacxoge @, MIla.

Koa¢duuueHT, y4HTHIBAIOMHN BIHAHHE BA3-
KOCTH, onpefeiseTcs B 3aBHCHMOCTH OT 4YHCIA
Peiinonbaca mo puc. 18.1:

0
Re = 3S3OVD .

Y

(18.2)

rie v-—KHHeMdTHYEeCKas BA3BKOCTh ﬂpOTEKﬂ}OmEﬁ Hepes
KJanaH KHIAKOCTH, eM2/c; D, —ycnosrslid npoxoa kaamna-
HA, MM

Jna noabopa peryndpyiolllero kjiamaHa Ha
NOTOKe XKHAKOCTH no ¢popmydie (18.1) onpenensror
MaKCHMAJIbHO HeOOXOJHMYyIO ero MponycKHYIO
cnocobHOCTh K, may TTPH MaKCHMAaJIBHOM pacxojie
Quax ¥ COOTBETCTBYIOLIIEM €My Tepenajie JaBiie-
HHMA Ha KnanaHe Apg,,. [lo BuluucieHHOMy 3Have-
HHKO K, max BHIOMPAlOT H3 AeHCTBYHOLIEH HOMEH-
KJIATYpBl KJIalaH ¢ YCNOBHOW MpOMyCKHOHM cno-
cobnocteio Ky, 6mmxakimeii Gonabure# k yacy 1,2
K, maxs e 1,2 —koadpunuenT 3amaca.

[Mponycknas cnocobHocTe peryampyromero
knanana, mM3(4, Ha TpyGonpoBoze ¢ Mapom onpe-
nenserca no Qopmynam:

AU TOKPMTHYECKOrO 3HAYEHHSI CKOPOCTH
NMPOXOXACHHA Tapa 4epe3 KiamaH

K, = 0,095G /V,/Ap,; (18.3)
O KPUTHYECKON CKOPOCTH MNpPOXOXKIeHHS
napa 4epe3 Kjanax

K, =0,134G /V,/p,, (18.4)

rae G-pacxol napa, kr/u; p,—abCOMOTHOE aaBlieHHe
napa nepes kinanasoM, MIla; Ap, -nepenaj aaBiaesus Ha
knanane npu pacxome G, Mlla; V| u V,-yneasHsiil
obbem napa, M>/Kr, IPu JaBJICHUK p, U 32 KJIANAHOM My.:.
NaBiIeHUN p,.

MoOXHO CYHTATB, YTO KPUTHYECKas CKOPOCTb
NPOXOXIEHHS NMapa Yepe3 KJanaH HACTyMaeT INpH
Ap, 20,51 p,.

BriGop perynmmpyrolero kianaHa Ha mape Tak
e, KaK W Ha BOJe, BHIIIOJIHAETCA A/ MaKCHMa lb-
HOTO pacxoad G,

Kpome yciosHOH mpomyckHOH crocoGHOCTH
peryJupyIolni KIanaH XapakTepH3yeTCs BHAOM
MpOMYCKHOI XapakTePHCTHKH, KOTOPas onpenes-
€T 3aBHCHMOCTh H3IMEHEHHS MpPOIYCKHOH crmoco6-
HOCTH OT NepeMeleHHs 3aTBopa (B OTHOCHTE!Ib-
HBIX BeNHYHHAX). BeimyckaroTcs perynmpyromme
KnanaHel ¢ OQHOM M3 NBYX BHIOB NPOMYCKHOI
XapaKkTepUCTHKH: JIMHEHHOW WIM PaBHOMPOLEHT-
HOH.

Jlnneiinas xapakTepHCTHKa BbIpaXaeTcs CO-
OTHOLLIEHHEM

(18.5)

PaBHONPOUEHTHASA
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Puc. 18.1. 3apucumocTh KoadipuimenTa y o1 uucna Peit-
HONMbACH JUIS OBYXCEUENbHBLIX (/) H OOHOCEAENLHbLIX
K1anasos (2)
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Puc. 18.2. CxemMa perynupyemoro y4acrka

/-npaMan n ofparHas mMarucrpanu; 2-dunetp; 3-Bo3ayxo-
Harpepatels; 4 - perypylowmi knanas

o =0,04'"", (18.6)

rae g = Ky/K,,—oTHOCHTeIbHas NponyckHas crnocob-
HOCTb; [ = §/Sy—OTHOCHTEnbHbIH Xoa 3arsopa (S H
S, —neficTBHTE/IbEBIE M YCNOBHRIH  XOx  3aTeopa);
0,04 - oTHOCHTENLHAA NPONyCKHAA CNOCOGHOCTL PEryIH-
pyIOLIErO KJAMaHa ¢ PaBHONPOUEHTHOH NpoIyCKHOMH
xapakrepHeTHKo# npu /= (.

Pacxoa XUAKOCTH Yepe3 peryIHpylolnit
KJIAMAH 3aBUCUT HE TOJILKO OT €ro npomyckKHOH
cnocoOHOCTH M BUJA NMPOMYCKHON XapaKTepUCTH-
KH, HO TAaKXe M OT MapameTpoB TOTO peryiupye-
MOro y4YacTKa, Ha KOTOpOM knanaH paforaer.
Pcry;mpyem.m CYHTAETCA Y4YacTOK CETH BMECTE
€O BCEMM TIPMCOEJMHEHHBIMH K HeMy npubopamu
U obopyaoBaHHEeM (BKJIIOYAN  PEryJMpyrOLmi
KJ'!aI[aH), nepenaj AJaBJACHHUA HA KOTOPOM OCTaeTCH
HEM3MEHHBIM B MPOINECCE PeryJIMPOBAHHA HA HEM
Kakoro-iMbo mapamerpa HiM konebnercsa B Tmpe-

nenax +10%. CxemMaTHYHO peryaHpyemsiii yuac-
TOK IpeAcTaBIeH Ha puc. 18.2.

[Mepenan naBneHHs HA PETYIHPYEMOM YYaCT-
KE pacnpefeisieTcs MexX1y TeXHOJIOTHYEeCKHM
0bopynoBanueM, Tpybamu (1. e. TEXHONOrHYECKOH
CeTbIO) U PEeryJMpYIOILHM KJIATIAHOM; MPH 3TOM
CYIIECTBYET PaBEHCTBO:

Ap, = Ap. + Ap,. (18.7)

rae Ap, u Ap - nepenaisl NaBICHHA HA PEryaHpyeMoM
y4acTke H TEXHOJOrHYeCKOH CeTH.

Jns TeXHOJNOrHYecKOH ceTH, Kak H Aas8
peryMpyloliero KJjianaHa, BBOJAWTCA MNOHATHE
nponyckuoi cnocobuocTn Ky,

Ky, = 0,313Q%./p/Ap.. (18.8)

B npougecce pery,MpoBaHus TIPH XO€ 3aTBO-
pa peryimpyoilero kjanaHa u3MeHSeTcs ero
NponyckHas cnocoGHOCTh, HO B TO K€ Bpems

JM3MEHACTCA M nepenaj OaBJICHMA Ha HEM. IMo-

ITOMY 3aBHCHMMOCTB pacxojla XMAKOCTH Yepe3
peryiupyroluif KIanaH oT XoJa 3aTBOpa MOXeT
CYLIECTBEHHO OTIMYATLCS OT NPOMNYCKHOH Xxapax-
TEpUCTHKM KJTAMaHa, TNMOCKOJbLKY Ha HEE BJIMSET
W3MEHEHWE Mepenaja JABICHHS Ha KlanaHe, WM
¢ yueToM pabencTsa (18.7) usMeHeHue COOTHOLIIE-
Hus Ap /Ap,.. B KOHEYHOM CHETE €€ BHJ 3aBUCHT OT
3TOr0 COOTHOLIEHUS TIPH TMOJHOCTLIO OTKPBITOM
knanave Ap. o/Ap, , WIM OT COOTHOUIEHHS YCIOB-
HBIX NPOMYCKHBIX CNOCOOHOCTEH MOIHOCTBIO OT-
KpBITOrO KJAamaHa M TeXHONOTM4YeCKOH CcerH:
Ky,/Ky. = n, Tak Kak CyLIECTBYET 3aBHCHMOCTb
Apc.o/APy. o = 1.

3aBUCHMOCTb pacxoja XUAKOCTH 4epe3 pery-
JMPYrOLIMIf KanaH OT X0Ja 3aBTOPA NpPH onpeje-
JIEHHOM 3HaYeHUH n Ha3lbiBacTcs pabouvel pacxon-
HOli XapakTeprcTukoi Kaanana. ['paduku padounx
PAcXO/HBIX XapaKTEPHCTHK PEryJIMPYIOUIMX Kja-
naHoB npuBejeHsl Ha puc. 18.3.

B 3zaBucumocTH oT TpebGyemMoil AMHAMMKH
npoliecca peryJMpoBaHHs MoxeT ObiTh BbIGpaHa
nojaxoAswas kpusas paBouel pacxogHo#i Xapak-
TEPUCTUKM M MCXOAS M3 Hee BIGpaHbl THN npo-
NMYCKHOH XapaKTepUCTUKM PEry;jIMpYHIIEro kja-
naHa, BETMYHHA M M COOTBETCTBEHHO COOTHOLe-
HHe Apc.mxx/Apl. min-:

I'paduxu Ha puc. 18.3 mnokxa3wlBarOT, uTO
HauMeHblllee OTKJIOHEHME OT MWOEAJIbHOTO BHIA
(xoTopblit cooTBeTCTBYET 1 = 0, MpUYEM B 3TOM
CJIy4ae pacXo/JHas UM NMPONYCKHAS XapaKTEPUCTHKH
cosnafaroT) paboune pacxoaHbie XapaKTePUCTHKH
UMEIOT npu n < 1.
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Puc 18 3. I'paduxu paboyMx paCXOIHBIX XAPAKTEPHCTHK peryJHpYIOUIMX KIadaHOB ¢ JIMHEHHOH (g) W paBHO-
NpoHeHTHOH NPOIyCKHOH XapaKTepHCTHKOH (6)

B atom Cay4a€ HMMEETCA CICAYHILUEE COOoT-
HOILUCHHE!

A.pcmax -<. 1
APy wm

APy mm = 0,5Ap,. (18.9)

Bribop napamMeTpoB peryJHPYEMOTO YY4CTKa
¢ yderom cooTHowenus (18.9) obecneunBaer
YAOBJICTBOPHTE/NLHOE KAYECTBO PEryIHPOBAHMA.

B ofmiemM ciyyae peKOMEHAYeTCs TpH pery-
nupoBaHKH YPOBHS, PACXOJa, AABJICHHA «10 ceOs»
BHIOMpATh PEryJHPYIOIUHH KJanaH ¢ JIMHHEHHOMH
NPONYCKHOH XapaK1epHCTHKOH, NPH peryJHpoBa-
HHH TEMMNEPATyphl U J@BJIEHHA «noclie ceba» — pe-
TYIMPYHOIIHE KnanaH ¢ paBHONPONCHTHOH mpo-
NYCKHOH XapakTEePHCTHKOM.

[lpu pabGoTe peryJMpyroliero kjialaHa Ha
NOTOKE KUAKOCTH MOKET BO3HHKATH KaBHTALMA -
BCKHIIAHHE JKUAKOCTH B HEKOTOPBIX Y4acTkax
NOJOCTH KJanaHa, KOTJA A4BJICHHE XHIKOCTH B
npolecce APOCCENMPOBAHHSA CTaHOBHICA HHXKE
AaBJieHHS HACBINEHHBIX MapoB XHAKOCTH IIpH
naHHoM TemnepaType. KaBuranus BbI3LIBAET pas-
pyllleHHE KJIanaHa, TMO3ITOMYy €€ HeoOXoauMo
NPEROTBPALLIATD.

KasuTanusa HACTYyNaeT B TOM Cny4ac, eCci/iH
nepenaa AaBJIEHWA HA KJlanaHe MPEBBICHT HEKYHO
TPAHHYHYIO BEIMHHHY APy, T. €. €M Ap, > Ap,.,;

HIIH

ecnn Ap, < Ap,,,, KABUTALHA HE BO3HUKAET.
3uavenne Ap,,, onpeaendioT no dopmyne

Apxal = K: (P] - P,,), (1810)

rae p, ¥ p,—A4BlICHHE XHOKOCTH Nepea KIalaHoM H
HACBILEHHBIX NapoB  kHakocTw, K — koddduunent
KaBHTALMH.

Koadppuuuent K, moxer GuiTh onepeaeseH
B 3aBHCHMOCTH OT I'HAPAB/IHYECKOIO CONPOTHBIIE-
HHs pCTyJAHpYyIowWeEro knanawa { no puc. 18.4.
Benminna { onpenensercs BbIpakeHHEM
2
_254F;
K}
rae F, , - niollans ceqenHs BxoaHoro narpybka kiana-
i’ 2
Ha, M~

]

HcknioudTs  BO3JHMKHOBEHHE — KaBHTAllMH
MOXHO CIeAyroluMe ciocobamu:

1) yBennuuTs OaBNEHHE p, NOCHE KIanaHa
H TEM CaMblM YMEHBIUHTb BEIHYMHY AP, min:

2) nns TeMNA00OMEHHHKOB YCTaHABIMBATL
peryJupyloliHii knanaH Ha o00paTHOH JHHHH
TEIUIOHOCUTENS, TAe MEHBILE TeMINEPaTypa, BE/iH-
YMHA p, W, CJIeJloBaTEILHO, noJjyuyaercsa Gosbine
APraa-

IMpumep. 18.1. BeiGpaTe perympyrowmii Kia-
TaH I8 PETYIMpOBAaHNS BO3AyXOHATPeBaTENbHOM
CEeKIIMH, MOJAKJIOYEHHOH mno cxeme Ha puc. 18.2.
Temnepatypa Boasli B obpatHoii nuHuu 70 °C,
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Taaea 18. Pacuem u gvifop pecyaupyowjux Kianavos ka mpyGonpogodax

Ke
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Puc. 18.4. 3apucumocts ko3dduumenta xapuranmu K

oT § 1A ABYXCede/bHBIX M OHOCENSTbHBIX PeryaHpy-

OLWHX K1anaHoB (Mojava XMAKOCTH HA 3atBop) (1) M
oaHOCeAebHBIX (NloJaYa KUAKOCTH NoJ 3aTBop) (2)

MaKCHMATbHBIH pacxod BOAB Q. = 24 M3/4,
napjleHHe BOjBI Tiepen kianaHoMm p, = 0,6 MIla,
nepenaja NABJIEHMS HA PEryJIMPYeMOM Y4YacTke
Ap, = 0,25 MIIa, notepu aapieHus B TpyGornpo-
BOJie U BO3/yXOHarpesaTtelle NpH MaKCHMalbHOM
pacxoze Boabl Ap. ma = 0,081 MITa.

1. HaxonuM nepenaj naBieHHs Ha peryJ/id-
pyIOIUeM KjalaHe [pH MAKCHMAJIBHOM DAacxoje
BOJBI

API:. min = AP, - Apc max —
= 0,25 — 0,081 = 0,169 MITa.

2. OnpegensieM BbIMOJHEHHE COOTHOIUEHHS
(18.9)

APy min/ AP, =
= 0,169/0,25 = 0,676 > 0,5,

3. BolupciaseM MakcHMalbHO —TpeOyemyro
NPONYCKHYIO CNOCOGHOCTE PeryIMpyrOUIero Kia-
nana no ¢opmyre (18.1) ¢ ywerom ¥ =1;
p=1r/m:

K max = 0,313 Qruax / P/APx. max =

=0,313-24./1/0,169 = 1827 M3/u.
C yuetoM kxo3ddunmenta sanaca 1,2:

12Ky max = 1,2°18,27 = 21,93 M%/u.

4. BeiGupaeM npeABapHTeIbHO MO KaTaJoTy
kKnanad Tina 2549940HX ¢ paBHONPOLEHTHOH
MPOTYCKHOM XapakTepucTHKON (Tak Kak KjanaH

Oyaer paboTaTh B CHCTEMe peryIMpOBaHHS TeM-
TepaTyphl), ¢ YCIOBHON TpomyckHO#H cmocob-
HOCThIO Ky, = 25 M*/4 ¥ yc/oBHBIM AMameTpom
D, = 40 MM,

5. IMposepsiem BrIOPaHHBIR KNanaH HAa KaBu-
TAIMKO:

a) onpenenseM THAPABIMYECKOE COTPOTHB-
JICHHE KIanaHa TPH MAKCHUMAIRHOM pacxoje
BOObI, JUTA Yero MNpeaABAPHTEIBHO BbBIYHCIAEM
NIOLIaAEL CEYCHUA BXOAHOTO Harpybka KjlamnaHa:

nD}?

3,14- 42
Fyoe=—F== = 12,56 em?;
y. < = 12,56 cm
- 254F, _ 2541256 _ 2

K# max 18,272

6) no rpapuky Ha puc. 18.4 Haxoaum Ko3d-
¢bumment K, = 0,43 (y4uThIBafA, 4TO O KOHCTPYK-
MK BBIGPaHHBIN KNamaH AByXceelbHbIM),

B) ompejeNsieM IPaHHYHOE 3HAYEHHE TIepena-
Ja AaBJICHHA Ha KJlallaHe, MPH KOTOPOM HE BO3HH-
xaeT kasuTaluu [mo dopmyrne (18.10)],

Apyes = 0,43(0,6 — 0,031) = 0,245 MIa

(0,031 — naBTeHHE HACHILIEHHBIX TMAPOB BOMABI NPH
temnepatype 70°C).

TlockolbkY APy min < APs (0,169 < 0,245),
KaBUTALMS B MOMEHT MaKCHMalIbHOTO PacXoja He
BO3HHKAET;

r) omlpeXg/seM paCxoi 4Yepe3 KJamaH, TpH
KOTOPOM BO3HHKaeT KaBHTanuas Q% B atom
ciyuae Apt = Apras,

Tlockonbky NMpu yMeHbIUIEHHH PAcXoaa yepes
knanaH Ap, pacteT, a Ap,,, YMEHBUIAETCA, TPHMEM
B 1IEPBOM MPHOIHKCHHH

A l,mn+A xan
Ap;=p_|2_p=

_ 0,169 + 0,245
=t

= 0,207 MTIla.

YcraHaBauBaeM, uTo TpH 3ToM Ap) < Ap, =
= 0,25 MIla, B [OpOTHBHOM cCIly4ae MOXHO
npHHATL Ap) = 0,95 Ap,.

OmnpezenieM COOTBETCTBYIOIIYIO BeTHYMHE
Ap, noTepro naenenns B cetH Apl:

Ap. = Ap, — Ap, =
= 0,25 — 0,207 = 0,043 MITa.

TMockonsky BenuuuHa K,, Heu3MeHHa, a
ko3 uument W s Boawl Beeraa GaM3ox k 1, u3
dbopmy.tel (18.8) umeem
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19.1. Obwue nosoxcernus

Omax/ / APo max = Q'/V‘ Apg

HIIH
’ Ap.
Q - an Apc e
0,043
=24 |- == M3/,
2 \/0.031 17,49 m3/a
COOTBCTCTBleme ITOMY pacxoady npo-

nyckHas cmocoOHocTh Knanada no gopmysne (18.1)

Ky =0,313-17,49 /1/0,207 = 12,03 m*/u,
TpH 9TOM KJIanaH WmeeT TMIpaBjiH4ecKoe compo-
THBJICHHE

25,4-12,56*

T 27,69.

Tlo puc. 18.5 HaxoauMm K = 0,355. [IapreHue
nepex KJanaHoM NpH NPHHATOM 3HaveHuH Ap,
COCTABHT:

P1 =Py — AP min + APy =
=0,6 — 0,169 + 0,207 = 0,638 MIla;
APis = 0,355(0,638 — 0,031) = 0,215 MITa.

[NpuruMacM BO BTOPOM NpHOGIMXKEHUH
Ap) = APk + APy =

2
_ 0,207 + 0,215

3 = (0,211 MIla.

IMockoneky Benuynusl 0,207 u 0,215 nocra-
TOYHO GJIM3KH, 3THM NPUBIHKEHHEM OTPAHHYMM-
ca (mpu Goienol pasHune Mexay Ap, U ApL.,
fenaeTcs TpeThe Npubimkenne):

Apy’ = (Apg + APia)/2.
OnpenenumM pacxoa BOABl Hepe3 KjanaH MpH
Ap; (aHajOrMYHO IpEJBIAYLUEMY pacyeTy):
Ap: = 0,25 — 0,211 = 0,039 MTIla;

0,039
L LS PUE g 3
Q* =" =24 [ = 1665 M/

Iny6uRa peryadpoBaHMs IO PACXOdy BOABL
npd  OeckaBUTALIMOHHOM DEXHMME COCTABJACT,
TakuM 006pa3om, BesIMYHHY, GIM3KYIO K

Qras/Q" = 24/16,65 = 1,44,

Fmasa 19

OCHOBbBI ITPOEKTUPOBAHUA ABTOMATU3ALIUN
BHYTPEHHUX CAHUTAPHO-TEXHUYECKUX CUCTEM

19.1. OBIUWUE MOJIOXEHWNSA

Cpencrpa aBTOMAaTH3AUMM (KOHTPO.IH, aBTO-
MATHUYECKOTrO PeryJIHpOBaHHA, 3aUMTEI 0Bopy0-
B4HU#A, OIIOKMpOBaHMY, VNPABICHUS M JHCIIET-
4epPU3AINH) CHCTEM OTOMJICHHS, BEHTHIAIMM M
KOHMIIMOHHPOBAHUA BO3JIyXa CIE1YET MpPOEKTH-
poB4Th B IEJIAX:

a) ofecrieyenns ¥ moaaepKaHus TpebyeMbIX
YCJIOBHH BO3AYLIHOH cpeabl B NOMELIEHHsAX,
MOBLILICHHS HAASKHOCTH PabOTH CHCTEM, @ TaKke
BK/JIFOUCHHS M OTKJIFOMEHHS CHCTEM MO crnenHallb-

HbIM TpeOOBAHUAM (HATIpUMED, TPH aBapHsX);

6) coxpallleHMs YHCICHHOCTH OBCIYyKHMBAIO-
HIEro TNEepcoHaad, JKOHOMHH TeTIOTh, XOJoaad
M JJICKTPOIHEPTHH.

YpoBeHs aBTOMATH3AIHH CHCTEM HEOOXOIH-
MO Fhlﬁ“paTb B 3dBHCHMOCTH OT TEXHOJIOrHYEeCKHX
TpeGOBaHHA M DKOHOMMHYECKOH UellecooBpas-
HOCTH.

ABTOMHTH'SBI[H}O CHCTEM OTOIJICHUSA, BCHTH-
NAUMM M KOHJMIMOHMPOBAHMH BO3NYXA CIeAYeET
NIPOEKTHPOBAThL, OCHOBHLIBAACH HA TIPOCTEHINUX M3
BO3MOMHEIX PELIEHHH M CcXemaxX, MPUMeHAS MH-
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Prc 19.1. [IpHTOMHO-BEHTHIAAUMOHHBIE YCTa~
HOBKM C TEMIOHOCHTeNeM mapoM (a), Temno-
HOcHTeneM Bojo#t (6) u peuHpkynsuueit (g)
1 perynsTOp TEMNEpATYpPW BOIAYXA, 2~ TEPMOMEIp.
3~ BCHTHARTOP, 4~ ABYXNOIHUMOHHBIR Kaanai, 5 »po3-
ayxoHnarpematens, § GuasTp, 7 W & capooHHMM W
NPHEMHBIA BOIIYIUHBIE KA4MAHM C HCNOJRHTENbHBIM
MeXAHHIMOM, - pery mpylowmit knamau, /0 n [/
N2TYHKH 30LIATRI BOIAYXOHAIPEBATE/IA COOTREICTREIN-
HO NO TEMNEpATYyPe TENJOHOCHTENA M HAPYKHOro
BOMIYXE

Mpumeyanune. Mimeperns remnepaTyphl ropayeit
BOAB! N0 BO3AyXOHATpeaTenelt u BomonoJorpesatesici,
HABJICHHA Mapa 10 BO3AyXOHArpepaTeneil, TemrnepaTyphl
xonoanolt Boasl, mocTynaowel W yXonswe# B cHcTemy
xonofocHabxeHus, & TAKKe TEMMEPATYpb HAPYKHOro
BO3YXa VIR HECKONBKKX CHCTeM, oBopynoBaHHe M KOH-
OMUAOHEPB! KOTOPHIX PACMOOMKEHB! B OQHOM noMeLue-
HHM, PEKOMEHIYETCR NPOM3IBOAXTH 10 ofHOMY ofiiemy
npuGopy, HO CledyeT MPENYCMATPHBATE OTAeAbHbIE NpPK-
Gopbl 1A KOHTPOAS TEMIEPATYpPhl TEIIOHOCHTENR Ha
kaxaom obpatHom TpyGonposoae,

r) B a6OHEHTCKMX TEMUIOBHIX BBOJAX ¢ 3/eBa-
TopaMH (puc. 19.2) ¥ HACOCHBIM NOAMELIMBAHU-
€M - TEMMNEPATYPLI X AaBACHUA BOAbI B MOAAIOLLEM
TpybonpoBoje TEMIOBOH CETH, TEMIEPATYphLl BO-
[kl HA BXOJ€ W BbIXOMAE W3 CUCTEMB! OTOMICHHS,
JIaBJIEHMSA BOJIBI 0 H 1OCAE 3IERATOPOB M HACOCOB
H JaBneHuA ceTeBod BoAbl B ofpaTHoM TpyGo-
NpoBOJIE;

1) B aGOHEHTCKUX TEMIOBHIX BBOaaXx ¢ bes-
37CBATOPHLIM  MPHCOEAHHEHHEM — TEMINEPATYPhI
B nofatowieM ¥ ofparHoM TpyGonposoae Ten.o-
CeTH, MaBNCHHUA BOALI HA BXOJ€ H BBHIXOJE M3
CHCTeMBI OTOIIEHHS, TEMNEpATYpsl 06paTHOR Bo-
[kl U3 CHCTEMBbI OTOIJIEHHSA,;

¢) B 26GOHEHTCKHX BBOJAX € HE3ABUCHMBIM
NIPHCOCAMHEHHEM CHUCTEMBI OTOIMJIEHUA 4Yepe3 BO-

JOBOASHOR MOAOTPeBaTEIb— TEMIEPA IYPhl H J4B-
JEHMA BOABI B moAaaolueM M ofpaTHoM TpyGo-
NpoBOJEX TEMJIOBO# CETH, TEMMEPATYphl BOkl
B CHCTEME OTOM/IEHMS TOCTE NOLOrpeBaTenelt,
JaBJIeHHs OGpaTHON BOABI B CHCTEME OTOMJICHUS
710 HACOCOB, TeMMEPATYPLI M JaBIeHHs obpaTHOlM
BOJEI C CHCTEME OTOIMJIEHHS TOCIE HACOCOB;

K) P aGOHEHTCKMX BBOJ&X NAapa— TEMIMEPATY-
Pbl ¥ IABNEHUA NAPE B TEMIOBOM CETH M AaBNEHUA
napa B CUCTEME OTOILIEHHS;

3) B CHCTEMaxX ropsuero BojocHabkeHus ¢

B MECTHYH CUCTEMY
\ OTONAEHUA

23N
7 72
U3 MECTHOA

CHCTEMSI
OTONNEHKA

FOPAYAR BOQA W3 TENNOCETH

OBPATHAR BOAA
8 TENNOCETH

Puc 19.2 Tennomo#t BOa ¢ 31eBaToOpoM

1 MaHOMeTp, 2-7epMOMETP, 3 pEryiaTOP Pacxofd Boakl B CH-
CTOMC OTOILIEHHA, 4 3/1EBATOP, 5 pPery/ATOp Aas/ienus (noanopa)
» ofpatHoM TpySonpoBOAe CHC1EMBLI OTOMLICHHS
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a) B CUCTEMY FOPRYEFQ
BOAOCHABKEHUA

7'b 4
<—Q—‘:

5 / LI
@tar
13 BOAONPOBOSAA o 4

—_—
UWPKYNAUWOHHAR

3)
Z 3
rOPAYARA BOJA M3 ¥ scucTemy
FOPAYEFO &

rsnnoca‘rn/éf, 3
/ BONOCHAEXEHWA

OBPATHARA BOAA W3 MECTHOR CUCTEMbI

B TENNOCETb OTONNEHUA

Puc. 19.3. CucteMsl ropayero BONOCHaGXKEHHA ¢ EMKHM
HIIH CKOPOCTHBIM MAapPOBOARHEIM NoAorpesateieM (a)
¢ HenocpeacTBEHHLIM Boaopaizfopom (6)

I -manomerp; 2 peryastop TeMmnepaTypkl ropsuedl BO&bL:
J-TepMoMeTp; 4- BOAONOJOrPEBATE 1L; 5~ KORAEACATOO FBOYHE

€MKHMH M CKOPOCTHBIMH TNapOBOASHBIMH TIONO-
rpepatenamMu (puc. 19.3,q) - naBnenua mapa Ha
BXOJIE B NOJOrpeBaTe/b, TEMIEpaTypbl H AaBlie-
HHUS BOZONPOBOAHON BoXBI Meped NoJOrpeBaTe-
JleM, TEMMEPaTypbl BOJbl, BbIXoAAIIEH H3 nomo-
rpeBaTeNs, TeMIEPATYPLl IMPKYIAIMOHHOH BO/IBI,

H) B CHCTEMax Topsf4ero BOXOCHAOXKEHHA C
BOJOBOAAHBIMM MO0 PEBATEIAMH — TEMIIEPATYPHI
H [aBJICHHMS BOOel B TOOAMOIEM H 0OpaTHOM
TpyGonpoBoOax TEMIOBOH CETH, TEMIEPAaTYpPRl H
[ABJICHHA BOJONPOBOAHOH BOABI, TEMNEPATYpPhI
BO/IBI, BBIXOASAINEH M3 NOZOrpeBaTells, TEMIEpa-
TYPHI IHPKYJIAIMOHHOM BOJB H TEMMEPATYPHI BO-
OBl MEXIY CTYNEHAMH NOJO0rpeBaTeeil;

K) B cHCTeMax ropsiero BomocHabxeHus c
HENOCPEACTBEHHBIM BogopasbopoM (puc. 19.3,6) -
TEMIIEPATYPLI M AaBJICHUsA ropaYeil BOABI B TENIO-
BOM CeTH M TEMIIePaTyPhl BOIkl B CHCTEME ropsaye-
ro BoaocHAOXEeHHsS IIOC/IE CMECHTEJBHOTO Kia-
naHa;

1) B CHCTEMaX rops4¥ero BogOcHAOXKeHWs c
OTKpPBITBIM OaKOM TIpH TEIJIOHOCHTEJE nape -
[JaBJICHHA TIapa Meped 3MEEBHKOM, TEMIEPATYphI
ropsideil Boxel B Dake, TeMIIEPaTYphl BOIOMpPO-
BOOHOW BOIbI.

Bee cucreMsl ropsuero BoaocHabxeHus cie-
IyeT OCHAallaTh NpubopaMu oS ydera pacXola
BOBI, YCTAHABJIHBAEMBIMH HA OTBETBJICHHAX BO-
OOTIpOBOJHONH BOOBI K BONOHATpEeBaTe/AM H Ha
noparouieM TpybonmpoBose ropsueit Bombl B
CHCTEMAX ¢ HEMOCPEACTBEHHBIM BOHOPa3sbopoM.

Tennosele BBOABI B 34aHHA HEOOXOAMMO OcC-
HalaTe NpHOOpamMH JUIs y4era pacXoda BOMM,
TofaBaeMOR H3 TEMJIOBOH CETH, NPH 3TOM XKeja-
TEIBHO HMETh TpHOOpH I y4eTa pacxona
TENJOTH (TernoMepsl).

BoponpoBoaHele BBOOEI B 3aHMS HOJDKHBI
obpynoBaTecs NpUGOpaMH A8 KOHTpoJiA pacxona
BOZBI U JaBJICHHS BOIBI IO W TOC]E NOAKAYMBAlO-
X HACOCOB.

[Mpubopel KOHTPOAs IS  CUTHAJIH3IALMM
NeHCTBHA OCHOBHOIO CAHHTAPHOro TEXHHYECKOro
obopynoBaHUs  HAAJNEKUT  YCTAHABIMBATL B
CHCTEMaX:

a) BEHTHJIALHM C MeXaHHYeCKHM mobyxme-
HHeM O0OCTYXHBAIOMIMX NPOH3BOACTBEHHBIE IIO-
MelleHHs 0e3 eCTeCTBEHHOro NpOBETPHBAHHA (3a
HCKJIIOYEHHEM TYaJeTOB, KYPUTEIbHBIX, rapme-
poOHBIX H OPYTHX MOAOOHBIX MOMeLIEHHH);

6) obueobMeHHON BRITAXKHONW BEHTHIIALMH,
00opyAOBaHHE KOTOPBIX Da3MElICHO B TPYOHO-
JOCTYNHBEIX O/ OGCIY)XKHBAHHA MECTAX;

B) MECTHLIX OTCOCOB, yIAaJIfoLMX oT ofopy-
[OBAHHUA BO3[YX, HACBHIIEHHBIH NMapaMH BpeIHBIX
BelecTs 1-T0 M 2-ro KJIaccoB OMAcHOCTH, WM
B3PbIBOOTIACHBIC CMECH;

r) 00uieoOMeHHONH BBITAXKHON BEHTHIIAIMA
noMeLueHHii KaTeropuii A u B;

I) BBITSXHOM BEeHTH/IALMH TIOMELICHHMIT CKaa-
noB KaTeropuit A W B, B KOTOpEIX OTKIOHEHHE
KOHTPOJUPYEMBIX NAPAMETPOB OT HOPMBI MOXET
TNPUBECTH K aBaAPHHU;

¢) aBapHiHOA TNPHTOYHO-BBITAXHON BEHTH-
JTALMM,

%) KOHIUIMOHHPOBAHHA BO3IyXa.

Pacumpurensusie 6akM CHCTEM BOIASHOTO
OTOILICHHA JO/DKHBI HMeTh NMpUOOpPHI 178 CMrHa-
JM3AMHM  HHXKHETO ABapHHHOTO YPOBHA BOIBI
B HHX.

Jns GUIBTPOB H TLUIEYJIOBHTENEH PEKOMEH-
IyeTCs YCTAHABJMBATH KOHTPOJBHEIC TPUOOPH
[J18 H3MEPEHUA H CHTHAJIM3ALKH NOTEPb OaBJICHHA
B HHX.
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19.3. ABTOMATHUYECKOE
PEI'YJIMPOBAHHE CUCTEM
OTOIIVIEHWA, BEHTUJIALIMA
U KOHANMLMOHWUPOBAHMS BO3JAYXA

Bribop cHCTeMbl aBTOMATHYECKOIO peryJiu-
poBaHHA (MO3MIMOHHOW, WPONOPUHOHAILHOH,
NPONOPUMOHATIBHO-HHTETPAJIBHOM H T.M.) 3aBUCHT
oT TpebOBaHMl K TOYHOCTH NOANEPKAHHA pEry-
JHpYeMEBIX TapaMeTpoB, JAUHAMHYECKMX CBOMCTB
00BEKTOB peryjMpoBaHus M PEryJaToOpoB, Ha3HAa-
YEHHA CHCTEM, a4 TaK)Ke TEXHHYECKOH U IKOHOMH-
yeCKO# 11e;1eCO000Pa3HOCTH.

[lo BMay Hcmosb3yeMoil BCMOMOTATENIbHOH
JHEPIHH CUCTEMBI DPEeTYJHPOBAHHS MOryT OnITH
37EKTPUYECKHMH, MHEBMATHYECKHMH, THApPABIIH-
YeCKUMH WJIH CMEILAHHBIMH (3JIeKTPONHEBMATH-
4eCKMe, 3JICKTPOTHApaBIHYECKHE, ITHEBMOINEK-
TpUYeCKHe W T.1.).

[Ipy aBTOMATH3AaUMM BHYTPEHHHX CAHMTAp-
HO-TEXHHYECKHX CHCTEM TMpeHMYILECTBEHHOE pac-
NPOCTPAHEHHE TOJYYH/IH JIEKTPHYECKHEe CHCTEeMBI
pery/IHpoBaHns.

ITHeBMATHYECKHE CHCTEMBl ABTOMaTHYECKOTO
PETY/MPOBAHNA NIPHMEHAIOT, KaK NpPaBHIO, NpH
HaJM4MK B 30aHAH CETel CXKAToro BO3AyXa C [aB-
neavem 0,35-0,6 MIla, a taxke TmpH ycTaHOBKe
npubopoB B NOXApo- H B3PLIBOOMACHBIX NMOMellle-
Haax. Kiace 3arps3HeHHOCTH CXaToOro BO3ayXa He
nomked ObiTh HEHke l-ro mo F'OCT 17433-80
«[TpombuinienHas  yucroTa. CkaTeiif  BO3OyX.
Knacce! 3arpsi3HEHHOCTHY.

[Mpu GonplIOM YMCIE PEryJIdpyFOUMX Opra-
HOB MOTYT TPUMEHATECH IIKTPONHeBMAaTHYeCKHe
CHCTEMBI, COCTOSIIME W3 ITEKTPHUECKHX JaTHUKOB
¥ TIHEBMATHYECKHUX HCIOJHUTENBHBIX YCTPOMCTB.

Fuipasiuveckie cHCTEMbl ABTOMATHYECKOTO
perynMpoBaHHs (C UCNONBL30OBAHMEM B KayecTne
MCTOYHHKA BCMOMOTATENbHOH DJHEPrHH BOJAbL)
NPUMEHSIOT VIS aBTOMAaTH3ALMH TEMJIOBBIX BBO-
OB M CHCTEM TOpSYEro BOJOCHAOMeHHS.

ABTOMATHYECKOE  peryJMpOBaHHE CHCTEM
OTONJIEHHH, BEHTHIAIMH H KOHOHIHOHHPOBAHUA
BO3yXa PEKOMEHIYETCH TPOEKTHPOBATH KOMII-
NEKCHO VI BCETO 3JaHHA HA OCHOBE aHAIU3a
ApoleccoB 0OpaboTKM BO3AyXa AIS XOJIOJHOTO,
MEPEXOMHOr0 W TEMIOro TEPHONOB € Y4ETOM
rpaMKOB TEMNEpPATyp TEIUIOHOCHTENA H TErIo-
BIArOBO3YIUHBIX GaNaHCOB B TOMEHIGHUAX C
nensro obecriedeHHs SKOHOMMYHOH IKCIUTyaTaluM
¢ MHHMMAJIBHBIM PAacX0/I0M TEMIOBOM M 371eKTpH-
4eCKOH 3HEpru.

ABTOMAaTHYeCKOE peryJHpOBaHue HeoBX0u-
MO NPOEKTHPOBATh AJIA CHCTEM:

a) BOAAHOTO OTOTUIEHHS MIPH PacXxofe Temjo-
Thl 3a OTONMUTeNbHEIH mepuoy 1000 I'Ix u Gonee
no 3aHHKO MM no Kaxaomy dacany aubo mo
30He MOMEIIEHUs C HEepaBHOMEPHBIMHU MOCTYILIE-
HHAMH TEIUIOTHL B 30HY;

6) BO3AYWHOTO OTOMJIEHHS W AYIIHPOBAHUA
pabounx mecr;

B) MPHTOYHON M BBITSKHOHM BEHTHISAINH, pa-
DOTAKOIIHX C NMEPEMEHHBIM PACXOA0M, a TaKKe
€ MEPEMEHHOH CMEChIO HapYKHOTO M PEeIHPKYIIf-
IIHOHHOTO BO3IYXa;

I) NPHTOYHOR BEHTHAALMH (NpH 0BOCHOBA-
HHH);

1) KOHAWIMOHUPOBAHUSA, B TOM HHCIE MECT-
HOTO JIOYBJIAKHECHUS BO3AYXAa B NMOMEILEHHAX,;

€) X01010CHAOKEHHS;

k) oborpesa 10/10B 34aHUi B pailioHax ¢ pac-
4EeTHOM TEMNEepPaTypOil HApyXHOIO BO3/1yXa MHHYC
40°C u Hmxe (mapamerpni B), pacnonoeHHBIX
Hal XOJOAHBIMH NMOANMONBAMU XHUIBIX MOMeELle-
HHH, a TakKe MOMELIEHAI ¢ TOCTOAHHBIM Npebbl-
BaHHeM /miozei B obLUECTBEHHEIX, aAMHHUCTpA-
THBHO-OBLITOBBLIX M TIPOH3BO/JCTBEHHBIX 3MAHUAX,
3a HCKJIIOYEHHEM CHCTEM, MPHUCOEMHAEMBIX K ce-
TAM LEHTPAIM30BAHHOIO TemtocHabxernus. dns
OOLUECTBEHHBIX, ANMHHUCTPATHBHO-OLITOBBIX WU
NIPOM3BOACTBEHHBIX 3JaHUlt PEKOMEHIyeTCs mpe-
NYCMATPHBATHL  NPOTPAaMMHOE  pEryJIMpoBaHHe
napaMeTpoB, obecneynBaroiiee CHIKEHHE PAcXo-
Ja TErUIOThl U JNIEKTPOIHEPTHU B Hepabouee Bpe-
Ms, B TOM YHCJIE B BHIXO/IHbIE M TPA3HNYHBIC [THH.

CHcTeMBl TIPHTOMHOH BEHTHJISLHH, COBMe-
UIEHHOW C oTomjeHHeM, HeoOXOOMMO OcHAATh
npubopaMH  aBTOMATUYECKOTO  PEryJIMpOBAHHA
TEMNEPATYPEl B OOCHYXHBAEMBIX TIOMELICHHAX
(puc. 19.1,6, 6), a HE COBMEMICHHOW C OTOIIE-
HHEM - TPHOOPAMH peryJTHPOBAHHS TEMIEpaTyphl
TMPUTOYHOTO Bo3ayxa (puc. 19.1, a).

3anaHHy0 TeMnepaTypy IIPHTOMHOTO BO3Ay-
Xa B TOMENIEHUAX, OBCIyKUBAEMBIX CHCTEMaMH
TMIPUTOYHOH BEHTHIALMM, MOAACPKUBAIOT WIH M3-
MEHEHMEM TEMMEPATyPhl NMPUTOYHOTO BO3AyXa (Ka-
4YeCTBECHHBIA METO) HJIH ero pacxopga (KoJau4ecT-
BEHHBIH MeTOA), THOO0 puMeHsAs 06a 3TH MeToA.

ABTOMATHYECKOE pPETYJIMPOBAHHE TeMrepa-
TYypbl BO3ZyXa B CHCTEMax NMPHTOYHOH BEHTH.A-
UM OCYLIECTBASAIOT WIH CMELUEHHEM HAPYXHOIo
H peLHpKYISUHOHHOIO BO3IyXa, HJIH H3IMEHEHHEeM
TENJIOOTAAYH BO3AyXOHarpesatenei, nubo uc-
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JLis eMemenus Hamy KHOLO I DOLUMPKYISUM-
OHHOTO BOI1YXd B CHCTICMAX UPHTOYHON REHTHIR-
Uy ClleayeT npenyeMaTpupath MPOXOAHBIC, BO3-
NYIUHBIC EJANAHBL (32C 10HKH), VCTAHOBICHHBIE B
KaHANAX HADYKHOTO PEIBPKYIMIHOHHONQ DO3AY-
X4, WIK CABOCHHBLIC CMCCHTCIBHLIC BOIJYUIHBIE
KAAMAHL B MECTE CTUSHMS J1HX KAHATOB,

Peryauposais TeTIo0TAQNY BOIAYXOHATPE-
paTeneil B CUCTEMAX BEHTUNALUMM M KOH/IMLBOHM-
PORANUSE BOIAYXA TIPH TETIOHOCHTENE BOJE PEKO=
MEH/IYETCA. KIK TPARHIC, WIMCHEHHEM DACXO/d
TEMAOHOCATCIA HEPE ) BOZ/YXOHAIPEBATENh (KONH-
qeCTBCHEBIE METOJY) WM., Tipd  0BOCHORAHNH,
MIMEHEHHEM  TEMTICHATYPhL TCTIOHOCHTEIH
UPH MOCTOANPOM @10 pacXoRe  (Kauot FRCHHBIH
MOTO N
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BEHTH Y TONA (¢ POMONIBEY K LdlaHg, HdIlpaBlig-
FOILCTO anmapaTa WIH yc*rpoﬁm B JUIH HAMEHCHWA
H4CTOThl BPALICHUS paﬁmcrn KOJIECH) 34BHCHT OT
1pefivenoro IMAna3oHa NErYIHPORAHAR W NPOK3-
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cnocol  peryMpORAHMS  MPOM3BOAMTENBHOCTH
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Hol¥ (CKIMA, & TIPH UORWIICUHBIX TPeOULBAHMAK

K [OWHOCTH HOT. PKAHUS TCMIEPATYPEL IUTABHEIM

& MEHCHUMEN HATIDARCHHS I 3ek rrokaIe prtdepe,
U neTy it gee 1 po 10N NOR, THRIYOHKPD-

BaHlif BO3AYXH CACAVET B 3OBUCHMOCTH OF NPCUb-
ABAHCMBIX  TPCGOBAKUE  LPCAYCMUTPHBATL 1104
IEpAaHKe B NOMCUICHHAX 3AMaHHBIX TeMIepaTy-
pbl, OIHOCHTC 1bHOM BAAKHOCTH. JABICHHH W1
PABHOLTH IwB.end sosayxa Metoam peryan-
POBAHMS ITHX CHCIeM HO/POBGHO PaCCMOTPeHbI
B ra 1S,

ABTOMATHYECROE PETY THPOBAHME TEMICpa-
TYphl BO3IyXd B NOMEIIEHMSX, TAC YCTAHOBICHDI
OTOMUTEIbHLIe arperaisl (puc. 19.4), Heobxo0.1uMo
OCYUIECTB/IATL /ABYXMO3HUHOHHO, NPEAYCMATPU-
BAf BKJNYEHHE H OTK/IIOYEHHS 3AEKTPOIBUTATS-
AW BCHIWISIOPOR € OAHOBPEMEHHBLIM BKJIIOUE-
HECM M OTKJIOYCHMEM NOJdayh  TeTIOHOCKHTENS
B BO3AYXOHArpesareib, JonyckaeTes Takke apo-
HOPUUOHI.TbHOE PCryIMPOBAHME NMOAAYH TEIIOHO-
CHTE.I¥ TIPH TIOCTOSHHO paboTalollux BeHruns-
TOpax OTONHTCABHEIX ArPEraTos.

Nardukyd JUIR KOHTPONA W PEryJIupOBaHus
FeMTIEPATYPbl B OTHOCHTE/IBHOM BAQXHOCTH BO3-
JAyXd MOMEUICHHR cleyeT yC1aHaBiuBaTbh B Xa-
PAKTEPHLIX TOUKAX OGCIYRMBACMBIX MOMEIlICHUH,
HO RONYCKAETCA TAKME YCTAHOBKA JATYHKOB B pe-
IMPKYNSUKOHHBIX KaHAMAX, eCIM NapaMerTpsl pe-
IIHPKYARUKOHHOTO ROIYXd HE OTAMYAITCA OT
NApUMETPOB BO3IYXd B TOMEILCHHE HIW OT/IH-
Y4rTCR HU HOCTORHHYIO BEJAMYMHY W €C/H ITO He
BHECET CYLUSCTBEHHBIX NOrpelIHOCTeld B npolece
PeryJIUpPOBAHHMA,

JATUHKK He A0JNFHBL NONBEPTraThCA Bodach-
CTBHIO TCTJIOBLIX NOTOKOB OT HATPETHIX TOBEPX-
HOLTEN, MX He CTEAYET YOTAHARTHAATL B MOCI X
¢ HEAOC TATOMHON NUPKY.IAIHCH BOINYRA U B 30HAX
HEIOCPEICTBCHHOTO  BOIICHCTBUR 1IOTOK2  UPH-
IOHHOTO BOY 1YY

Bo puet WOMOUILHASRA ¢ HCPABHOMEDHBIMH
TCILIQY TH R LU OBBLIGJICHAAMA ASTUHKH HaLle-
KHT YCTAHAB.IMBATE B KAXIOW M3 30H ¢ paBHo-
MEPHBIMH HAIPY3IKUMH M BCCTH 30HAMLHLLC Dely-
jauposanue. Peryuposanue Mo cpefHd™ CymMMap-
LLLRAY | NMARKIO, TPUBOAUT K

\aHHOM Be-

noNwTLTATAN KAK

JIAMMHLL.
Jina coBnioncHMUA TENNOBRIX M LWADPABIN-

» ' veav s ITTI

HARL) (GBI iy 1SHOU BB1UMA T HYCUR Gy ped bl
poBanKE.

LenTpansnoe pery MpoBARKE TIPH 1eMLICHOCH-
1€71€ BOAE OUY HIECTBIAC (CH HIMCHSHI'EM TEMTIEDA-
rypht topadcit soanl enaepeactenno wa THU
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HJIH B KOTEMBHRIX B 3aBHCHMOCTH OT TEeMIIEPATYPbI
HAPYXKHOTO BO3yXa.

MectHoe peryiuposanHe CHCTEM OTOILICHHA
34aHHH JONONHAET UEHTPAIbHOE H €ro MPOH3BO-
NAT, K4K MPaBuio, Ha AOOHEHTCKHX BBOJAAX HAH
B TENJOBBIX NYHKTUX ¢ Le/bI0 CTabuau3aunu unu
HIMEHeHHs 110 TpebyemMOoMY 38KOHY TeMnepaTypbt
BO3/lyXa B OTANIHBAEMBIX NOMCILEHUAX. MecTHOE
PEryIAPOBAHHE MOXCT OCYLIECTBAATBHCA Cileayko-
HHMH METOIAMH!

N0 BO3MYLIEHHIO, T.e. PEryJIMPOBaHHE TeM-
nepaTypbl BOALI B CHCTEME OTOMIEHUS B 33BHMCH-
MOCTH OT TEMINEpaTypbl HapyXHOro BO3ayXa H
JPYrUX METeOPONOrHYeckuX (GaKTopos;

10 OTKJIOHEHHIO, T.€. PCrYTHPOBAHHE TeM-
nepaTyphl BO3/yXa HEMOCPEACTBEHHO B OTAlH-
BAEMOM MOMELICHHH,

KOMOHHHDOBaHHOE, T.¢. 10 BO3MYILICHHIO H
OTKJIOHEHHIO OJHOBPEMEHHO.

ABOHEHTCKHE BBOIbI C 3/1€BATOPAMH M HACO-
caMM NOJMEILIHBAHHA, BBOABI C HE33BHCHMBIM
NpHCOeJHHEHHEM CHCTEMbl OTOILIEHHS 4Yepe3 BO-
AONOOTpeBaTelb, NOAKIHOYEHHBIA K BOAAHOH
TEIUIOBOM CETH, C/IelyeT OCHAauIaTh NpHOOpamMH
aBTOMATHYECKOTO DPeryJIMpOBaHHA TEeMIEPAaTyphl,
a Takxke MpHGOPAMHU, NOIAEPKHBAIOLIUMH [IOCTO-
SHHBIA Pacxo] BOAbLI B CHCTEME OTOIUICHHA.

Ecnu naBnceue B obpaTHoMm TpyGomposone
TENI0BOH CETH MeHbIlie, YeM CTaTHYeCKOe JaBJie-
HHE B MECTHOI CHCTeMe OTOIIeHHs, TO JUIA Mo~
AepXkaHHs HeoOXOQWMOro JaBICHHA B CHCTEMeE
ycraHasamBaroT Ha obpatHom Tpybomposoae pe-
ryJIaTOp AaBJieHHA (Moamopa).

HuauBHAya bHOE ABTOMATHYECKOE Pery/Hpo-
BaHHe TeMnepaTypbl BO3[yXa B OTAIUIHBACMBIX
NOMELUECHHAX OCYIIECTRIAOT PeryIsTOpaMH, yc-
TAHAB/IHBAEMBIMH HEMOCPEJICTBEHHO y HarpesaTe-
AbHBIX NpUOOPOB.

Ha pacumpurenbHbix OaKax CHCTEM BO/SHO-
ro OTOIJICHHS PEKOMEHIyeTCA YCTAHABNHBATH
npuBopsl /I8 ABTOMATHYECKOR NOANUTKH CHCTEM
OTKPBIBAHHEM JNEKTPOMATHHTHOTO BEHTHIS MIH
K/lanaHa Ha BOJOMPOBOHON JHHHH NPH HHXKHEM
ypoBHe BOIEI B 6aKe H 3aKpbIBAHHEM IIPH BEPXHEM
YPOBHE.

B pa3meTBICHHBIX BOMSHBIX CETHX CHCTeM
TennocHaOkeHUs 3AaHUH cneayeT NpeaycMaTpu-
BaTh PEryJsTOpbl [aBJCHHS B OTBETBJICHHSAX,
WAYILMX K CHCTEMaM OTOIUIEHHS, BEHTH/ISAIHHM H
KOHAMUMOHHPOBaHHS BO3JYXa.

194. ABTOMATHYECKOE
PEI'YJIMPOBAHUE CUCTEM TI'OPHYEIO
U XOJIOJHOIO BOAOCHABXEHUWA

CHcTeMbl IOpAYEro BOAOCHAGKEHHS ¢ eMKH-
MH ¥ CKODOCTHEIMH NAPOBOASHBLIMH NOJOrpeBa-
Tenamu (cm. puc. 19,3,a), oTkpbiTeIMH Gakamu,
NOAOrPeB4EMbIMH TIAPOM, H CKOPOCTHBIMK BOAO-
BOAAHBIMH TOJOrpPEeBATENAMH AJIA BBTOMATH-
YeCKOTO peryJMpOBaHMS TEMNEpaTyphl ropsyel
BOJ/b! OCHAIIAIOTCR KTANaHAMH, YCTAHOBNEHHBLIMHU
Ha MaporpoBoAe WK Ha NOAANIOIEM Tpybonposo-
e TerioceTH.

CHcTeMBl TopAYero BOJOCHAGKEHHS C He-
TIOCpeACTBEHHBIM BOAOpa3bopoM (cm. puc. 19.3,6)
cneayeT OCHAILATH NpUOOpPAMH A8 4BTOMATH-
YECKOrO peryTMpOBaHHA TeMIepaTyphl ropsdei
BOObI, CMEWIMBas BOAY M3 IOAdrOUICro prﬁo-
npoBoAa TemaoBoH ceth ¥ obpaTHyro Boay M3
MECTHOH CHCTEMEI OTOIJIEHHA WIH HHPKYIAUH-
oHHOro Tpybomnposoja.

Bononposoarsie BBl B 3aaHuHA obopyay-
toTcA npubopaMu is aBTOMATHYECKOTO DeryiH-
POBaHHA NABJICHHSA BK/IIOYEHHEM H OTKIHOYEHHEM
HacoCcoB.

19.5. ABTOMATHYECKASA 3AIMTA
OBOPYJOBAHHA 1 BJIOKHPOBAHHE

C uensio NOBBILICHHS HAOSXKHOCTH paboTsl
CAHHTAPHO-TEXHHYECKHX CHCTEM H YCTAHOBOK Clie-
JAyeT npelycMaTPHBATh ABTOMATHYECKYIO 3ALUTY
obopynosanus ¥ GIOKHpOBaHHe.

ABTOMATHYECKYI0 3AIMTY BO3JYXOHAarpepa-
Tesnell o1 3aMeplaHus HaobXoAMMO OCYIECTBAATH
NPH BHIKJIFOYEHHOH CHCTEME, eciid BO3IMOXKHO IIpO-
HAKAHHE B BO3yXOHAIpeBaTenb BO3JyXa C OT-
PHIIATE/IbHOM TeMIepaTypol, H npu paboTatowei
CHCTEME, €Clld BO3MOXKHO NA/JCHHE AABICHHS HJIH
HApYyUIEHHE TeMmepaTypHoro rpaduHka cereBoi
BOJBI TIPH OTPHLATENLHOH TeMIepaType BO3yXa,
MOCTYNAILUEro B BO3/JyXOHAarpeBaTellb.

Ipu ocTaHOB/IEHHOM KOHOHNMOHEPE HIH
NPHTOYHOMH CHCTEME B C/Iy4ae CHIDKEHHS TeMIepa-
TYpPBI Boanyxa nepen amnyxouarpcaareﬂem pile]
3°C maryux 11 (cMm. puc. 19.1,6) oTKphIBaEeT pery-
JHpYIOIIAA knamaH 9 Ha TpybompoBoge Temmo-
HOCHTEIS H 3aKpBIBAET €ro, €CIH TeMIepaTtypa
BO3OyXa Mepeld BO3QYXOHAarpeBaTeIeM CTaHET
Bellle +3°C He3aBHCHMO OT JEHCTBMA [PYTHX
peryisTopoB, COeIWHeHHBIX ¢ KnamawoM 9. [las
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nNpefOXpAHEHUA BO3JYXOHArpeBaTels OT 3aMep-
3aHWs B MOMEHT 3alyCKa CHCTeMbI MpeaycMaTpH-
BAETCA NMpeNBapUTeNbHOE OTKPHITHE KanaHa 9 Ha
TpyBonpoBoe TennoHOCHTENs, 4To obecneynBaeT
NPOrpeB BO3IYXOHATPEBATENA 10 OTKPHITHS Kia-
naHa (3ac/oHKM) 8 B KaHajle HApyXKHOro BO3AYyXa
# BKJTIOYEHHS BeHTHIATOpA 3.

3anmTy BO3AyXOHarpesatene npu Hepabo-
Tarouiell CUCTEME MOXKHO TaKXke OCYLIECTBIAThL
MEPUOIUYECKMM OTKPBITHEM Kianasa 9 mo Ko-
MaHae natynka [0, ycTaHOBIeHHOTO B TpyOonpo-
BoAe oOpaTHOM BOALI, €CJIH TeMIepaTypa ee cTa-
Her Huxke 30°C. Jlns ocyuIecTBJIEHHs 3TOro CIo-
coBa 3amuThl BO3QYXOHArpeBaTeNs MpH OCTAHOB-
JeHHO# cHcTeMe HeoOXoauMo oGecneynTh MHHM-
MaJIbHBIE mpomycK (MpOTeuky) TEITOHOCHTENs
4epe3 BO3AYXOHATrPEeBATENb, /LIS YEro Mapasieib-
HO peryMpylouieMy Kianany 9 noaxiwodaror o6-
BOJIHYIX JTHHUIO C YCTAaHOBJICHHOH Ha Heil 1waiibon
(Ha puCYHKEe HE MOKa3aHo).

3anrMTa BO3AyXOHArpesaTenei npu padoTaro-
et cucreMe OCYUIECTBIISIETCS OATYHKOM Temre-
parypel [0, curHanmM3upyroliM o0 aBapuH HIH
OTKTHOYAFOIIUM CHCTEMY H OTKPBIBAFOLLIAM peryJIH-
pyroIHii KianaH 9 npH CHUXKEHHH TEMITEPATYph
Boasl B obpaTuoM tpybomposome mo 20-30°C.

Ilpu Temnepatype BO3yXd, MOCTYNANOLLEro
B BO3/yXOHArpeBaTelb, Boile 5°C AaTYuK Temie-
patypsl 06paTHOMH Boabl /0 OOMXeH OBITE OTKIIO-
4eH NATYMKOM TeMIepaTyphl BO3QyXa nepen BO3-
OyXOHArpeBaTeneM.

ABTOMATHYECKYIO 3AIUMATY BO3LyXOHarpepa-
Tenel OT 3aMep3aHns HeoGXOOHMO MpPOEKTHPO-
BATh OJI1 MECTHOCTEN C PACYCTHRIMH HADYXHBIMH
TeMIepaTypaMH XOJOJHOrO IepHona rona MHHYC
5°C u Huxe (pacyeTHsle napamerpsl b).

B cucremax yTHIM3anMM TENJIOTHI CIEAYET
npeAyCMaTPUBATE YCTPOMCTBA 3alUUTEI OT 3aMep-
3aHUS TPOMEXYTOUHOIO TEILIOHOCHTENA U OT 00-
pa3oBaHHA Halead HA TennooOMeHHOH NOBepx-
HOCTH TEMJIOYTH/IN3aTOPOB.

ABTomarudeckoe  GiaokupoBanue
NpPOEKTHPOBATHL LA

8) OTKPHLIBAHHS W 3aKPBIBAHWUA BO3IYLIHBIX
KIaMaHOB (HapyXHOTO, DPEIMPKYJANMOHHOTO M
YAaAAeMOro Bo3ayXa), a Takke HanpapIsOUIAX
ANnnapaToB NPH BKITIOYMEHAN U OTKIFOYCHHU BEHTH-
NATOPOB;

6) OTKpHIBEHMS M 3aKpblBAHUA KJIanaHOB
CHCTEM BEHTHJIALMH H KOHIMLUOHHPOBAHMA,
COeNMHEHHBIX BO3OYXOBOJAMH, Anf MOTHOH MM
YaCTHYHON B3aUMO3AMEHSEMOCTH MPH BhIXOZE M3
CTPOs ORHOM M3 CHCTeM;

crenyer

B) 3aKpbIBAHHA KJalaHOB HA BO3JyXOBOOAX
078 TIOMEUIEHMH, 3auMINaeMBIX YCTAHOBKAMH
Fa30BOro MOXaPOTYUICHHS, NIPH OTKJIHOYCHUH BEH-
THIATOPOB CHCTEM BEHTH/IAMHH 3THX MOMEILCHHIA;

r) BKJIIOYEHHA pe3epBHOr0 0GOpYIOBaHHsA
NpH BLIXOJE M3 CTPOS OCHOBHOrO;

) BRNIOYEHHA ¥ OTKIHOUCHHS IOJAYH TEIIo-
HOCHTEIA M XOJIOHOHOCHTENS NPH BKIFOYMEHHA H
OTKJIFOYEHHH COOTBETCTBEHHO BO3IYyXOHArpepaTe-
JIel W BO3AYXOOXJaguTeNne;

€) BKJIIOYEHHA CHCTEM AaBapHiHOH BEHTHIA-
umu npd o6pa3oBaHuM B BO3ayXe pabouel 30HI
KOHUEHTPALIMH BPEIOHBIX BELIECTB, MPEBLIIIAIOLIUX
MK, a taxke KOHUECHTPALHH ropiOYHX BEILECTB
B BO3OyXe DOMelleHHH, mnpepbunaronmx 10%
HHXKHEro KOHIEHTPALMOHHOIO NpeeNia PacpocT-
paseHus MIaMEHH [0 ra3o-, Napo- H NLLIEBO3-
NYUIHEIM CMECSM.

BeHTHNATOPBI BBITSXKHBIX CHCTEM, 00CITyXH-
BAIOUIHX MECTHBIE OTCOCHI OT TEXHOJOrHYECKOro
0oGOpyNOBaHHA, DPEKOMEHOYETCA OIOKMPOBATH ¢
MYCKOBBIM YCTPOHCTBOM 3TOro 060pynoBaHHS.

BiokapoBaHUe He BCTPOEHHBLIX B TEXHOJOTH-
yeckoe 00OpynoBaHHE BEHTUIATOPOB (OPH OTCy-
TCTBUH PE3EPBHBIX) [JI CHCTEM MECTHBIX OTCOCOB,
yOaJIsFONEX BpeaHsle BeuecTBa 1-ro u 2-ro Kiac-
COB OMACHOCTH WJIM B3PBIBOOMNACHBIE CMECH, clie-
AYET IIPOEKTUPOBATD, NPENYCMATPHBAS OCTAHOBKY
TEXHOJIOTHYECKOro 00OpYNOBAHASA TPH BBIXOE H3
CTPOSA BEHTUIATOPOB, 4 NPH HEBOIMOXKHOCTH OC-
TAHOBKH TEXHONOTHHECKOro obopynoBaHus clie-
AyeT INpeayCMaTpHBaTh BKJIFOYCHHE aBapHHHON
CHrHaTH3alliH.

Jlns cucreM KOHIMNHOHHPOBAHHH BO3IYXa
W MPHTOYHOH BEHTHIALMH, paboTarolumx ¢ mepe-
MEHHBIM PAacXO/IOM HapPYXHOIo BO3[yXa, peKo-
MEHIYETCA TNpeaycMaTpHBaTh OJIOKHPOBOYHbLIE
ycTpoiicTa qns obecnedeHus noga4yd MUHHMAb-
HOr0 pAacyeTHOrO pacxoJa HapykHOro BO3gyXa
B XOJIOAHBIH MEpHOJ roja, a [Isf CHCTeM KOHOM-
IIMOHMPOBAHMSA — TAKIKE U B TeIIblA epHoj, Koraa
HTATBNMA HAPYKHOTO BO3QyXa NPEBBIIACT JH-
TaJbLIMIK BHYTPEHHEro BO3ayXa.

Ipu perynupoBaHu#d TemnoOTOAYH BO3IYyXo-
HarpepaTeseH, paboTalolIMX HA Nape, HEOOXOAH-
Mo OJIOKHpOBaTh KjaflaH Ha MaponpoBOJe C TeM,
4TODOB! MPH 3AKPBITRIX IOJHOCTHIO CTBOPKAX BO3-
AyUIHOrQ KIANAHA MEpel BO3AYXOHATpPEBATENeM
npekpanianack Obl oaa¥a napa B BO3AYXOHArpe-
BaTeIh.

QnexrpogpuraTend QUILTPOB, HACOCOB, Bhl-
TAKHBIX BEHTUIATOPOB pekomeHayetcss Gaokupo-
BaTb C 3JIEKTPONBMIATENAMH MPHTOYHBIX BEHTH-
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Puc. 19.5. BosaymmHo-TenioBbIe 3aBechl ¢ TEIUIOHOCHTENEM BonOi (a) M TEIUIOHOCHTENEeM mapoM (6)

- KOHEUHRT BHIKJIIOMATENb, (PUKCHPYIOLMHA OTKPLITHE BOPOT; 2—JAaTUHK TeMNepaTypsl; 3 - ABYXNO3HMUMOHRHBLH KnamaH, 4 —KOHIEHCATO-
OTBOIYHK

JATOPOB [P JMCTAHIMOHHOM (JHCHETYEPCKOM)
YIpaBNEHHH CHCTEMAMH, 4 TAKXe MPH yNpaBIeHUH
CHCTEMAMH CO IIHTOB ABTOMATH3AIMH.

JAns 2MeKTPOABHUTATENA BEHTHIATOPA BO3-
AYWHOH  WJIM  BO3YIIHO-TENJOBOH  3dBeckHl
(puc. 19.5) cnemyer npeaycMaTpuBaTh GIOKMpO-
BAHHE ¢ MEXaHM3MOM OTKPBIBAHHA BOPOT, jaBepeil
H TEXHONOTHYECKHX IPOEMOB, OOCNyXKHBaeMbIxX
sapecamu. Kpome Toro, Heo6xoaumMo OTKIIOYATh
BEHTHNATOP  BO3OYUIHO-TEMIOBOH  3aBeChl H
COKpAILATh 10 MHHEMYMa 110134y TenJOHOCHTeNs
B BO3AYXOHArpeBATENIM MOC]e 3aKPBITHA BOPOT,
aBepeif H TEXHOJOTHYECKHX NTPOEMOB, HO HE paHee
BOCCTAHOBJIEHHS ~HOPMHpPYEMOH  TemmepaTypsl
BO3AYXA B MOMEILEHHH.

JInsi BRITSKHBIX BEHTHISSIMOHHBIX CHCTEM, B
COCTaBe KOTOPBIX MMEKOTCH MOKpBIE MNBIIEYIOBH-
TenM, CcleAyeT MpenycMarpUBaTk ONOKHpOBaHHe
BEHTUIATOPA C MoMaueif BOMBI B MBIIEYIOBUTENH,
obecreunpas:

a) BKJTFOYEHHE IMOJa4H BOJBI NIPH BKIIOYEHHH
BEHTHIISTOPA;

6) OTKMIOYEHHe MOJa M BOJIBI MPH OCTAHOBKE
BEHTUIIATOPA;

B) OCTAHOBKY BEHTHJIATOpA NpHM TNpeKpaine-
HWH TMOJaY¥ BOABI WIH TMANCHHM YDPOBHH BOABI
B MhLIEYTOBUTETE;

T) 3anpelieHue BK/IIOYEHUS BEHTHIATOPA TPy
OTCYTCTBHH BOJBI MJM YpOBHE BOIBI B NBLIEYJIO-
BUTE/IE HUXKE 3aJaHHOrO.

Ana 3ganuit ¥ nomeweHu#, o60pya0OBaHHEBIX
4BTOMATHYECKUMH YCTAHOBKAMHE TIOXKAPOTYILEHHS
WIH cMrHanu3auweil o BO3HMKHOBEHHM NOXapa,
<]

cnefyeT OCYLIECTBIATH OJIOKMpOBaHME 3MEKTPO-
NpPHEMHUKOB (KPOME 3NMeKTPONpPHEMHHKOB 060py-
JIOBAHUA, TMPHCOETMHEHHOTO K OmHOga3HoH ceTH
OCBBLLKHHH) CHCTEM BCHTHJIALMH, KOHIHIIHOHHPO-
BAHHUA M BO3JYIIHOTO OTOIMJIEHHS, 4 TAKXKE CHCTEM
l'[pOTHBOﬂbIMHOﬁ BEHTHIALHH C DTHMH YCTAHOB-
KaMH, npenycma'rpunaa:

a) OTKIIOYCHHE MpPH MOXKape CHCTeM BEHTH-
JALMM, KPOME CHCTEM MOJa¥d BO3yXa B Tamby-
PBI-ULTHO3B! IPH MOMELUCHHAX KaTeropuit A u B;

6) BKTIOYEHHE MPH MOKape CHCTeM NMPOTHBO-
IBIMHOM BEHTHIIALIMH,

B) OTKpBIBAHHE JBIMOBLIX KJ4aNMaHOB HA 3Ta-
Ke MoXapa MIM B [IBIMOBOH 30He, B KOTOpOH
MPOU3OLLIEN MOXKAP.

HeobXoauMOCTh MOJAHOIO HAH YaCTHYHOIO
OTKJIHOYEHHA CHCTEM BCHTUIIAIHHK JOJIKHA ompene-
JATBCH MO TEXHOIOTHYECKUM TpPeBOBaHUAM.

CucTeMBbl BeHTHIIAIMH, COJOKHPOBAHHEE C
ABTOMATHYECKMMH YCTAHOBKAMH TYILEHHS IMOXKa-
pa, cneayeT o60pyaOBaTh AHCTAHIMOHHBIMH YCT-
pOlcTBaMH [UIS OTKJIIOYEHHA CHCTEM BEHTHISAIMH
¥ BKJTIOYEHMS CHCTEM MPOTHBOABIMHOW BEHTHIIfA-
IIHH, eCJIM YK43aHHBIC aBTOMATHYECKHE YCTAHOBKH
HEe MMeHT OTHCTAHIIHOHHOTIO ynpalmemln.

JucTaHIMOHHBIE YCTPONCTBA AN OTKIIOUe-
HHA CHCTeM BeHTHIALMH nomelueHudt, obopyaye-
MBIX ABTOMATHYECKMMM YCTAHOBKAMHM TYILEHHH
nmoxapa WJIH CHTHA/IM3alliK 0 BOIHUKHOBEHHMH No-
’Kapa, clelyeT pa3MelllaTh BHE 3THX MOMeELUEHHUI.

IMpu namayuu TpefoBaHMi 0JHOBPEMEHHOTO
OTKJIFOMEHHSA BCEX CHUCTEM BEHTHIALMM B MOMELIe-
HHAX KaTteropud A u b nuctanunonHble yeTpoiier-
Ba CNEAYET NpeayCMaTPUBATh CHApYXKH 3JaHHA.



164 Taaea 19, OcHo8N NPOSKMUPOGAHUR GBMOMAMUIAYUU CaHmexcucmem

Ans nomeiuenudt kateropuu B ponyckaercs
NpeAyCMaTPHBATh JMCTAHUMOHHOE OTKJIIHOMEHHE
CHCTEM BEHTWIALMH [/ OTAEAbHBLIX 30H ILIO-
waapio He Meree 2500 M2,

B xubIX 30aHUAX NPHOOPHI JMCTAHUIMOHHOIO
BKJTFOYEHHA CHCTEM NPOTHUBOALIMHON BEHTU/IHLMH
CleayeT pasMeilaTh B IUKadax nMpoTHBOMOKAP-
HbIX KPAHOB.

19.6. YIIPABJIEHUE
3JEKTPOABUIATEJIAMH
N JUCHNETYEPH3ALINA

VYnpasnenue CAHHTAPHO-TEXHHYECKUMH
cHcTeMaMM B 33aBHCHMMOCTH OT DPACNOJOKCHHA
CpeaCTB yNpaB/ICHHA NOAPA3ACIACTCA HA MECTHOE,
DMCTAHIIHOHHOE H JIHCMETYEPCKOE.

ITpu MecTHOM YNpaB/ICHHH 3EKTPOABUraTE-
JISMH KHOIKH M KIIIOYM YIIPABJICHHMS Da3MellaroT
Ha MECTHRIX LWIMT4X HIH HENOCPEACTBEHHO Y
37IEKTPOABHI A TENEIH.

Tlpy AHCTAHUMOHHOM YNPAB.JCHWH KHONKH H
KJIHOYH YNpaBJICHHA pacnoJjiararoT B NMOMCLUICHHAX,
oﬁcnymunaeuux CHCTEMAMH BCHTHJISLHHM H KOH-
JAMIMHOHHPOBAHHA BO3yXa, HJIH HA LWHTAX yIpaBs-
JIEHHS M @BTOMATH3ALMH, HAXOALLMXCE B APYTHX
TIOMELLCHHSAX.

ITpu aWcneT4epCKOM YNpaBieHAH KHOTIKH HJIK
KIIOYH YNPABICHHA YCTAHABJIHBAIOT Ha JHCIIET-
YepCKHX LUHTAX, paclollaracMblX B CHELHAIbHO

BLIICNEHHBIX NOMEMEHHAX AHCTICTYEPCKUX MYHK-
TOB.

JucneTdyepu3auMic  ABTOMATHU3IMPOBAHHBIX
CAHHTAPHO-TEXHMYECKHX CHCTEM PEKOMCHOYETCR
NpeayCMaTpUBATL A7 KPYNHbIX MPOMBILLTCHHBIX
npeanpuaTHit ¥ obliecTBeHHbIX 3gaHui. Ha auc-
NeTHEPHUIANUHIO BO3JATAOTCA LEHTPATH3IOBAHHOE
ynpasJjienue paboTol CHCTeM, LEHTPATH30BAHH bl
KOHTPO/Jb Haubosiee XapakTepHBIX MAPAMETPOB,
CHrHAJH3alLMA HX COCTOAHHA M CHrHAM3ALHUA aBa-
PHAHOTO OTKIIOYEHHS CHCTEM.

JucneTyepulanus Jo/kHa obecnie4rBaTh
OMNEPATHBHOCTE KOHTPO/IA H YNPABJCHHSA, NOTHOE
HIM 4aCTHYHOE COKpaLleHHe JEeKYPHOro NepcoHa-
73 Y MECTHBIX IUIMTOB aBTOMATH3alUMM K ¥ obopy-
NOBAHHA, IKOHOMHIK XOJOOO- M TENNOHOCHTEIR
H 3/IEKTPO3HEPrHH.

JIMCneT4epH3aLHI0 CAHHTAPHO-TEXHHYECKHX
CHCTeM uesiecoo0pasHo OOBEAMHATb C AMCneTuye-
pH3aluedl CHCTeM 3NMeKTpPocHabxeHUd, BoAoCHa-
JKeHHs, TEMIO- H XonoaocHabxenud, a B ob6ocko-
BAaHHBLIX cliydYasx—H C JlHCHCT‘ICpHSﬁI.lKCﬁ OCHOB-
HBIX TEXHOJIOrMYECKHX MpPOLIECCOB.

JucneTdepckoMy nepcoHany HeoGxogumo
00eCMEeYHTh BO3MOXKHOCTH JAHCTAHUMOHHOI0 W3-
MEpPE€HHS OCHOBHLIX IAPAMETPOB COCTONHHA BO3-
Nlyxa B NOMEUICHHAX, a TAKXKE NNapaMeTpoB TeIUIo-
H XONOJOHOCHTENA. B pRae cnyyaes KenaTelnHa
3aMeHa KOHTPOJA NapaMeTpoB CHTHanu3auued o
HX npencﬂbﬂux JHAYCHHAX HJIH OTKJIOHEHHH OT
3aIaHHBIX 3HAYCHHH.



I'naBa 20
IMMPOTUBOIIOXAPHBIE TPEBOBAHUSA

20.1. OBIIME ITOJOXKEHHMA

OromieHne, BEHTHIALMIO M KOHAWIMOHH-
poBaHME BO3YXd CJIEAYel TNMPOEKTHPOBATb, COO-
monas  «IlpoTuBonokaphele Hopmbi»  CHull
2.01.02-85 u npotuBoNOXapHeIE TpebOBAHUA, CO-
gepxaugdecs B CHull 2.04.05-86 «Otonnenue,
BEHIW/ISUMA W KOHJHIMOHHPOBAHWE BO3yXa»,
CHunlT 2.09.02- 85 «lTpon3BoAcTBeHHbIC 3MaHUA»,
CHull 2.08.01 -89 «Kuawie 3manus», CHull
208.02 -89 «OObuiecTBEHHBIE 3TaHAS M COOpPYXe-
nus», CHulT 2 09.04 -87 « ATMHHUCTPATHBHBIE H
6uiToBnie 3aanua», CHull 2.09.04-86 «Coopy-
KeHHS NpPOMBIILJICHHBIX mpeanpusTuiin, CHaII
211.01-85 «Ckmagekue 3panus» w CHull
2.04.14-88 «Tennosas wionsiuusi obopyaoBaHus
# TpybonponojioB».

o B3pHIBONOMAPHOH H TIOXKAPHOH OIACHO-
CTH NMOMCIICHAS W 34aHus Pa3jIefiftorcs Ha KaTe-
ropat A, B, B, [’ u /| B 3aBucHMOCIH OT pdi-
MEIIEHHBIX B HHMX T[€XHOJIOI HYECKHX IPOLECCOB
H CBOMCTB HAXOIALMXCH BELUECTB W MaTEpPHATIOB.
KareiopuH 3/1aHH#l M TTOMELIEHHI yCTaHABIIMBA-
I0TCH B TEXHOJOI HYECKOH HacTH ApOeKTa.

CTpoHTe/ibHble MaTepHasIbi O T[OPYECTH
(BO3ropaeMoct ) PA3eIAloTCs Ha 1pW [PYIHbL:
HeropiodKe (Hecropaemsie), TpyAHOroprouse (Tpyi-
HOCIOpACMble) M TOPHOYHE (Cropacmbie), TIpHYeM
TCPMUHAMH B CKOOKaX MOJIL30BATHCS HE CllieayeT.
[pylnel 10pIOYECTH CTPOHTEIIBHBIX MATEPHAJIOB
onpenensiorcs  cranaapramu C3B 382-76 u
2437-80.

YeiioBHs PUMCHEHHS JIEKTpUHYecKoro obopy-
foBanus onpedeasitotes «IpapunaMu yerpoiicTsa
ekTpoycTanoBok» ([1YD). cornmacHo KoTOphiM
B3IPBIBOONACHBIC TIOMCIUCHHS MOAPA3/ICHAIOTCA HA
nate kidccos: B-I, B-la, B-16, B-11 u B-lla;
noxapoolacHele —Ha Tpu Kjacca: [I1-1, TI-2 u
M-2a.

Topa4ye OBEPXHOCTH OTONHTEIBHOIO H BEH-
THASLHOHHO1 0 060pyA0BaHHA, TPyOONPOBOIOB U
BO3YX0BOJ0B, Pa3MELIAEMBIX B TIOMEUIEHUAX, B
KOTOPBIX OHH CO3JAI0T ONACHOCTh BOCTIAMECHEHHSA
rajos, NapoB, a3po30JieH WIH TBLTH, C1elyeT H30-
JHpOBATH, 4TO0kI TEMNEPATypa HA TOBEPXHOCTH

TEIIOM30IAHOHH O KOHCTPYKLHM Obijia He MeHee
9eM Ha 20% HHXe TeMIepaTyphbl HX CaMOBOCILIA-
MEHCHHS.

Tenou3onanHoHbIe KOHCTPYKIHH H3 ropio-
YHX MATEPHAIOB HE AOMYCK2ETCHA MPOEKTHPOBATH
11 o0OpyNOBAHHA M TpyOONpOBOAOB, pucHo,io-
HKCHHBIX B 31aHMAX (Kpowme 3xanui [Va u V crene-
HeH OrHecTOHKOCTH) OAHO- H JABYXKBADTHPHBIX
KHJIBIX JIOMOB M OXJ1aXjlacMbiX IIOMCH.ICHH]‘JI X0-
JNOAMALHHKOB, TMPH 3TOM JONYCKAETCA NPHMCHE-
HMC H3 TOPHHYHX MAaTEPHAJIOB MNAPOUIOIALHOH-
HOrO CJIOA TOJIIMHOI He Gosee 2 MM, OKpackd WK
IUIGHKH TOJILHHON He Oosiee 0.4 MM, TIOKPOBHOTO
cjios TpyOONpOBOLOB, PACHONOKEHHBIX B TEXHH-
YECKHMX NOABAIBHBIX ITAXKAX M MONOABAX C BhIXO-
IOM TOJBKO Hapyxy B 3pauusx 1 4 Il crenewei
OrHECTOHKOCTHM MpPH YCTPOHCTBE BCTABOK I THHOH
3 M M3 HErOpIOYMX MATcpHAJIOB HE MCHEE YeM
yepe3 30 M AnuHE TpyGonposoaa. Ipu nepecede-
HUH NPOTHBOMNOKAPHOM| MPErpajsl ciejiyer npeay-
CMATpHBATH TCIUIOH3OJISUHOHHBIE KOHCTDYKLHH
H3 HEFOPIOYHX MATEPHAIIOB B NPeenax pa3Mepos
NPOTHBOTIOKAPHOM TPerpasl.

HecrannapTu3upoBanHoe 000pyI0BaHHe, BO3-
JAYXOBO/IbI M TEILIOH3OJIAUMOHHBIE KOHCTPYKIHM
cilelyeT TPOCKTHPOBAThL M3 MATEpPHAJIOB, paipe-
HIEHHBIX K NMPUMEHEHHK B CTPOHTEJLCTBE.

20.2. CUCTEMbBI OTOIIJAEHHSA

Temnepalypy TelIOHOCHTeNs JUIS CHCTEM ¢
MECTHBIMH OTONHUTENbHBIMH TpHOOpaMH, pazme-
11aeMbIMH B MOMeLLEHHAX KaTeropuil A, b u B,
cleiyeT NPHHHMATh He MeHee dYem Ha 20% Huxe
TeMNEPaTypbl CAMOBOCIUIAMCHEHHSA T430B, MAPOB,
a3p030JicH W MBI, BbLICIAIOIIHXCS B TIOMELUCHUH,
HO HC BBIILE: NIPH OTCYTCTBHY BLIACICHHHA NBIIH —
npu TemsonocuTes e soae 150°C u nape 130°C;
[IPH BhIJICIEHUH roprovedl neim—110° C B nomeue-
Husax kateropud A u B u 130° C—xarteropun B.

B nomewieHunx kateropuii A, b u B, a Taxxke
B noMelueHuax 3ganui 1116, 1V, 1Va u V crenenn
OTHECTOHKOCTH He JOMYCKAeTCA OTOMIeHHe ra3o-
BbIMM HJIH 3NIEKTPHYECKHMH npubopamu ¢ TeMme-
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patypo#t Ha nosepxHocTa Benme 110°C.

B nomemueHusx kateropuit A u B crnemyet
IpOEKTHPOBATh, Kak IPABHJIO, BO3JYUIHOE OTO-
nneHue. JlonyckaeTcs NMPUMEHEHHE CHCTEM BOIA-
HOr0 W/IH MapoBOro OTOMICHMS C MECTHbIMHM Ha-
rpeBaTeIbHBIMM NTpuGOpaMu, 3a HCKITHOYEHHEM MO~
MEILSHHH, B KOTOPBIX XPaHATCA WM MPAMEHAIOT-
cAl BelLIECTBa, 0Opa3sylolIHe IPKH KOHTAKTE C BOMOMH
WJIH BONSHBEIMHM TIapaMH B3pLIBOONACHBIE CMECH,
HITA BelllecTBa, CHOCOOHBIE K CaMOBO3TOPAHHIO
WIM B3pBIBY NpH B3aUMOIEHCTBHM C BOJOM.

PaccrofHHe OT MOBEPXHOCTH TpYGONMpPOBOIOB,
OTONMUTEILHBIX MPpUGOPOB U BO3AYXOHATpeBaTENeH
¢ TemjJoHocuTeaeM Temneparypoit 105°C u Beiue
JIO KOHCTDYKIHH H3 IOPIOYHX MaTepHalOB cle-
AyeT MPHHUMATL He MeHee 100 MM; IIpH MeHbLIEM
PAcCTOSHNK CTeIyeT MPeayCMaTpPUBATh TEMIOBYIO
H30JISIIMIO 5THX KOHCTPYKLHH HErOprOYHMH Ma-
TepHaIaMHu.

B MecTax mnepeceyeHMs TepeKpHITHH, BHYT-
PEHHHX CTEH H MEepPeropomox TpybonpoBoasl OTO-
TJIEHUA ¥ BHYTPEHHETO TeMIOCHAOXEeHHs clieayeT
NpOKIaJLIBATE B TMJIb3aX H3 HETOPIOYHMX MaTe-
pHAJIOB, NpeIycMaTpHBas 3aleNky 3a30poB B
THIb3aX HErOPIOYMMH MaTepHanamu, obecreuu-
Bas HOPMHPYEMBIii MpeJes OrHECTOHKOCTH OIpax-
IICHWIA.

ITpoknaaka WK NepeceyeHue B OAHOM KaHale
TpyOOMpPOBOAOB OTOIIEHUS € TpyOompoBogaMH
rOpHYHX MUAKOCTEH C TemMrepaTypod BCIBILIKH
nmapos 170°C u MeHee WM IOPHOMHMX H arpec-
CHBHBIX MIAPOB M Ta30B HE JONYCKAaeTcs.

B nomemeHusx kateropui A, b 1 B oronu-
TelbHbie NpHOOPBI CUCTEM BOASHOIO M MAPOBOrO
OTOTIIEHHsl CJeyeT NMPHMEHATh C TNagkol mo-
BEPXHOCTBIO €3 opebpeHus, ZomyckaromieH jer-
KYHO OYHCTKY'

4) panuaTopbl CEKIMOHHBIE WJIH TIAHETbHBIE
onuHapHsle THnos 3c-11, M-140, P/1-90, Cran-
napt-90, KJIT (oauHapsbic), mpuueM npuGOpsI
3c-11u KJIT npu ycnoBuum yCT4HOBKH Ha pac-
crosuuu He MeHee 100 MM OT CTEHBI B CBETY;

6) paaHaToOphl CEKIIHOHHBIC HJIH TaHeTbHbIE
CmapeHHBIE WJIM OJWHAPHBIE JUIA TOMEUICHUH, B
KOTOPBIX OTCYTCTBYIOT roploYas IbLTb HIK TOpPIO-
4He OTXO/bl Ipon3soacTBa THos M 140-A0, 3c-21
u KJIT (cnapeHHsle), mpuueM Bce 3TH npubopsl
CleoyeT pa3sMemlaTh Ha DPAcCTOAHMM HE MeEHee
100 MM OT CTEH NOMELICHHS; MPHMCHCHHE KOH-
BEKTOPOB JOIMYCKAETCA B MOMEIIEHUAX KaTerOpHH
B, ecii B HHX OTCYTCTBYeT BhILENEHHE roprouei
MBLTH,

Ipumenenue apyrux nmpuGopoB, KpoMe NpH-
60OpOB M3 CTalbHBIX rnaakux Tpy6, Tpebyer co-
r1acoBaHMs C OpraHaMH MOXapHOTro Hal3opa.

B necTHMYHBIX KIETKaX OTOMMTE/bHBLIC TpH-
Gopbl He JO/DKHBI BBICTYNATh M3 MJIOCKOCTH CTEH
Ha BbICOTE A0 2,2 M OT MOBEPXHOCTH CTyMeHel
H IUTOMIAZIOK ECTHHIIEL.

OronuTenbHele MPUOOPLI CIEnyeT OTpaxXaaTh
CBEMHBIMH JKPaHaAMH H3 HETOPIOYHX MATEDUATIOB
B MOMEIIEHUAX /IS HATIOJTHEHNA ¥ XpaHeHHs Han-
JIOHOB CO CXATBIMH M CXWXEHHBIMH TOPIOYHMH
M HETOPOYMMH ra3aMu npu moboil TeMneparype
TETJIOHOCHTE/IA, 4 TAKXKE B MOMEILEHHAX CKIIaloB
H K1ajoBelx kateropuit A, b u B B mecrax
CKJIaJIAPOBAaHHs TOPHYHX MATEPHal0B B lexax
npu Temneparype Temnonocurens Goaee 130°C.
DKpaHB! CIeAyeT pa3MellaTbh Ha PAcCTOAHUH He
menee 100 MM or mpuGOpOB OTOIUICHHS B CBETY
KOHBEKTOPBI C KOXYXOM OrpaskIaTh 9KpaHaMH He
TpebyeTca.

Ieynoe oTomneHHE He OOMYCKAETCH MpUMe-
HATh /1A nmoMmelueHui kateropuit A, b u B,

20.3. CUCTEMBI BEHTHJIALIUHA,
KOHAUITHOHHUPOBAHHWA BO3AYXA
N BO3AYIIHOT O OTOIJIEHWH

Temneparypy TeINIOHOCHTENA MJIA BO3AYXO-
HarpepaTesiell CHCTeM BEHTHIIATIMH, KOHIMLMOHH-
pOBaHHs RO3JYXa M BO3AYIIHOTO OTOMEHHS WK
BO3/1yXOHArpesarTeiei, pacrmoiaracMbix B NOMe-
WIEHHAX KaTeropud B, a Tamke 1 BO3IYLIHO-
TEMJIOBbIX 34BEC B INOMEILEHHMAX Kateropui A,
b u B cnenyeT nmpMHHMAaTh B COOTBETCTBHH ¢
ykazaHuamu B 1. 20.2. IlpenenbHas TeMneparypa
TEIJIOHOCHTENS I YCTAHOBOK, PAacloaraembix
BHe ObCiIy®RuBaeMbIX nomemenuii, 150°C.

Temnepatypy BO3JyXa NMpH BHIXOJE M3 BO3-
JAyXopacnpenelnTenei cHcTeM BO3IYLIHOTO OTOM-
JICHHS CiIeayeT npuHMMaTth He Gomee 60°C u He
meHee uyeM Ha 20% HMXKe TeMmnepaTypsl camo-
BOCIIIAMEHEHUA Ta30B, apoOB, a3p030J1eH H NbLUH,
BBIJIEJISONINXCS B IOMELIEHNH, Ho He Bhile 50°C
y HapyxHbiX asepei 1 70°C y HapyXHBIX BOpOr
W TEXHOIIOrMYECKHX NPOEMOB TIPH BBITYCKE BO3-
yXa M3 BO3AYUIHBIX 3dBEC,

KoHUeHTpanus ropioyux ra3os, napos, ajpo-
30J1efl H OBITH B BO3JYyXE. YAAJIAEMOM CHCTEMaMH
MECTHBIX OTCOCOB, HE JIO/KHA mnpesblliaTh 50%
HWXKHEro KOHIIEHTPAIMOHHOrO Tpeiena paclpo-
CTpaHEHMs MJIaMEHH NMPH aTMochepHOM aBJIeHUH
H TEMNEpAType yaanseMoH CMECH.
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CucteMs! BHITSDKHOH 00meoOMeHHON BeHTH-
AAUMK A8 noMelieHui xaTeropuit A u b ciaeayer
NPOEKTHPOBATh C HCKYCCTBEHHBIM No0yXKICHHEM.
CHCTEMBEI C €CTECTBEHHBIM MOGYKAEHHEM JUTA STHX
NOMeLLeHH il IOMycKaeTCH MPUMEHATD, €CJIM 3a1aH-
HBlf BO3AYX00OMEH M3 HHXKHEH M BepxHell 30H
MoxkeT ObITh obecnedeH npu Ge3BeTPHH B TETUIBIH
nepHoxa roza.

CucteMsl 0611e00MeHHON BBITAXHOW BEHTH-
AAUMY A0S TIOMelneHnit kateropuit A u b u cuc-
TeMbl MECTHBIX OTCOCOB B3PbIBOOIIACHKIX BELECTB,
yIaAeMBIX U3 3TOrO NIOMEILEHHS, CIeAYeT IPOEK-
THPOBaTh C PE3EPBHEIM BEHTHIATOPOM, obecme-
YMBAIOWMM TI0EPKAHAE B BO3QYXE MOMELUIEHHSA
KOHINEHTPANHH B3PHIBOOIACHBIX BELIECTB, HE Ipe-
pematomed 0,1 HMXKHEr0 KOHUEHTPALMOHHOI'O
npedena PacnpoCTpaHEHMs IUIAMEHHM MO CMECAM
BIPHBOONACHBIX BEIIECTB € BO3AyxoM. CucTeMel
MECTHBIX OTCOCOB BAPLIBOOTIACHBIX CMeEceit cleny-
€T MPOEKTHPOBATL C PE3EPBHLIM BEHTHIATOPOM,
eCTH NPH OCTAHOBKE OCHOBHOTO BEHTHIIATOpPA HE
MoX¥eT ObiTh NPEKPAILEHO BBIJEIEHHE TOPHOYHX
BeliecTB M3 obcmyxuBaeMoro o6opynoBaHus.

YcraHaB/mBas B BO3AyXOBONaxX OrHE3adep-
KUBAIOLIME K/amaHbl B MECTE NepecevyeHHs BO3-
JyX0BOJIaMH TIPOTHBOTOXAPHBIX NPErpazn, Momy-
ckaeTcd B NMpejenax NPOTHBOTOXKApPHOTO OTceKa
npoekTHpoBaTh 06IE0OMEHHbIE CHCTEMB! BEHTH-
JIAIHH, KOHIKIHOHWPOBAHHSA BO3JyXda H BO3OYlI-
HOTO OTOMJIEHHS:

a) CHCTEMBI, OOCIYXMBAIOIHE NOMEIICHHS
xateropud [I ¢ NPHCOEIMHEHHBIMM K HMM BO3-
JMyXoBOAaMH, OGCITYKHMBAIOIIMMH TIOMEIICHHA Ka-
teropun B 0oBmeit nomaneio He Gonee 200 M%;

6) cHCTeMbl, OOCITY:XHBAIOUIHE TOMEIIEHHS
xateropuii A u B, pacnonoxensbie He Honee uem
B TpeX 3Takax, C IPHCOEIMHEHWEM K HMM BO31y-
XOBOJIOB M3 PACMONOXKEHHBIX Ha TeX e JTakax
noMemeHnii kateropuu I, CknajauB KaTeropmi
A ¥ B miowameio mo 55 M? HIM MeHee KakIbli
H AIMHHUCTPATHBHO-OLITOBEIE TIOMELIEHHS, BCETO
NPHCOE/IMHEHHEIX MOMEIIEHHH | cknafoB He 6onee
200 M%;

B) CHCTEMBI, OOCTYXHBAIOLIME IIOMEUIeHHS
xateropui B ¢ mpucoeNMHEHHBIMH K HHM BO3Zy-
X0BOJAMH M3 MOMEIIECHHH kKaTeropun [l, cknazos
xateropu B nnomaasio 55 M mim MeHee Kak-
neif; AIMHHHCTPaTHBHO-OBITOBEIE MOMEIIEHHS He
fonee 4eM Ha TpeX dTaxkax; BCEro NMPHCOEIMHEH-
HbIX MOMELIeHH 1 ckIamoB He Gomee 200 m%;

r) oblLiHe CHCTEMEI AJIA HECKOMBLKHX CKIIAJIOB
oaHolt u3 kateropuit A, b nunn B nmubo xnamossix

FOPIOYHX MaTEpHaos (IUI0IMAAH HE Or PAHWYEHET),
PACIOJIOKEHHBIX HA OJHOM 3Taxe.

O6eoOMeHHblE CHCTEMBI 0€3 YCTAHOBKM
OrHe3a/IepKUBAIOLIMX KJIANAHOB CIEAYeT MpOeK-
THPOBATh LIS

a) noMeleHui kateropuil A, b u B B n1005Ix
COYeTAaHMAX M CKIamoB KaTeropuit A, b u B B
mo0bIX coveTaHusx obwel rulowanso He Gosee
1100 M2, ecim 3TH NMOMEILEHHA PACTIONIOKEHBI B
OMHOITAXKHOM 3JaHHH M HMEIOT BBIXOABI TOJLKO
Hapyxy,

0) moMelennid kateropun B M OTAEIBHBIX
(. IMHHHCTPaTHBHO-ObITOBBIX TIOMELIEHHH, pa3-
VICLUEHHBIX HA IUTOWAAM NPOM3BOACTBEHHOTO I10-
MEILIEHHUS;

B) KHIBIX W ODOLIECTBEHHBIX IIOMEIIEHHH,
npeaycMaTpuBas OTAE/IbHBIE CHCTEMBI MO Tpebo-
paausM CHull 2.08.01-89 u 2.08.02-89;

r) o6lIEeCTBEHHbIX NOMEIIEHHH W OTAeJbHbIX
nomelleHni miomans He Gonee 200 M* kate-
ropum [1.

CHCTEeMBI MECTHBLIX OTCOCOB BPEAHBIX WK
TOPIOYMX BELICCTB CIEAYET NPOEKTHPOBATH OT-
Je/ILHBIMH OT Apyrux cucrem. K kpyrnocyroyso
paboTaroiueit cucreMe 001ICOOMEHHOM BBITHKHOM
BEeHTH/IALMA, MMEIOIIEH DPe3ePBHBIH BEHTHIATOP,
MOXHO IPHCOETHHATL MECTHBIE OTCOCH! BPEeAHLIX
WM TOPIOYHX BEIIECTB, OT KOTODLIX He TpebyeTca
04YMCTKA BO3AyXa.

CucTeMbl MECTHBIX OTCOCOB BELLECTB, COEIH-
HEHME KOTOPBIX MoOkeT o6pa3oBaTh BIPBIBOOIIAC-
HYHO CMECh HITH cO37aTh 60/iee ONacHbIC M BPE/IHBIC
BeLlEeCTBA, CIeAyeT NPOEKTHPOBATH OTAEIbHBIMH.

OBbmme cucTeMbl JOIIYCKAETCH MPOCKTHPOBATH
IJIS KQXOOM M3 CIeAYIOLIMX TpPYIN CKI410B:
kateropuii A u b, cknanos xareropuu B u xma-
IOBLIX FOPHOYHMX MAaTepHaloB OO0miei niolnaabio
He Gosee 50 M?, pasMemenHbIX He Gomee uem
B TPEX 3Taxax, P YCTAHOBKE OTHE3aJePKHBAIO-
IIMX KJ4NaHOB B MECTAX IepecedeHHs MPOTHBO-
MOXAPHBIX TIPErpaja Kaxa0ro M3 CKJaj0B HIH
KJIaI0BBIX.

Jna cknanos kateropuit A, b u B, B koTOpbIX
BBIGIAIOTCA FOPIOYME ra3bl M napkl, Heobxoauma
BEHTHJISILUS ¢ HMCKYCCTBEHHBIM NODYXIeHMeM, 3a
HCKJIKOYCHHEM CKNagoB, B KGTOPHK 3THA BBIOEIE-
HHS Nierye Bosayxa m TpebyeMbld Bo3nyxooGMmeH
He Goylee IBYXKpPATHOrO; B HMX JOMYCKAETCH ecTe-
CTBEHHASA BHITSXHAA BEHTH/IALMA M3 BEPXHEi 30HbL.
IMpn 3TOoM 18 CKAaOOB BMECTHMOCThIO Gosee
10 T momkna OBITH YCTPOEHA BBITSXKHASA BeHTHIIS-
1M ¢ HCKYCCTBEHHBIM MoOyxaeHHeM Ha Tpebyembii
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BO3ayX00OMeH, BKIIOYaEMas MPH BXOIE B CKIal.

B nomernenusx xateropuid A u b HagnexuT
ofecneuuBaTe OTpHUATENbHbI aucbanaHc BO3-
ayxa.

O6ue mpHeMHBIE YCTPOHCTBA HAPYXHOTO
BO3ZyXa ANd NpuTodHOro obopynoBaHus He cie-
AYyeT AenaTh, €C/IM 0OOPY/IOBAHHE HE OTYCKAETCA
pa3MewiaTh B oOuIeM NMOMEHIEHHH.

Penypkynanug Bo3dyxa He OOMYCKAaeTcs H3
nomeleHdi kateropuii A U b, KpoMe Bo3ayIIHBIX
M BO3YLIHO-TENNOBBIX 3aBEC Y HAPYKHBIX BOPOT
H papepeii. He pomyckaercs peuupkynsnus w3
5-METpPOBBIX 30H BOKPYT 0GOpYIOBAHHA, B KOTOPOM
MOTYT 00pPa30BBIBATLCA B3PBIBOOMACHBIE CMECH
(HanpHMep, OKPAacOYHBIE KAMEphI), H H3 CHCTEM
MECTHBIX OTCOCOB B3PHIBOONACHBIX CMecel.

B nomemtennax xareropuit A u B neobxonu-
MO YCTPauBaTh aBAPHIHYIO BEHTHIIAIMIO MO Tpe-
6OBaHHAM TEXHONOrOB. ABapuiiHas BEHTHIIALIHA
JIOJIKHA MMETh MCKYCCTBeHHOe MoOYxaeHHe, Kak
NpaBHlIo, OHa JOIKHA OBITH BHITSXKHOWH. B onHo-
3TaXHBIX 3JaHHAX, B KOTOPBIX BBIIEASIOTCH TO-
PHOYME Fa3bi M Maphl JIEr4e BO3AYXa, JAOMYCKAETCH
NpUTOYHAs aBapuiHas BeHTHnsuus. Tlpu otcyT-
CTBHM TEXHOJIOTHYECKHX AAHHLIX O PAacXoje BO3-
Jlyxa npHHAMaeTca 8-KxpaTHbI apapHifHBIH BO3dY-
Xx006MeH B TIOMELIEHUAX BHICOTOH 10 6 M, a B
MOMELLEHHAX BBICOTOH Donee 6 M NPHHUMAETCA HE
Meree 50 M*/9 Ha | M? mromanu mona momerne-
HHA. B HACOCHBIX M KOMIPECCOPHBIX CTAHUMAX
xkareropuii A ¥ B ykazauHblif BRIE BO31YX000-
MEH NpOEKTHpyeTCA B HOMOIHEHWE K BO3/AyXO-
o6MeHy, obecrnedHBaeMOMY OCHOBHBIMH CHCTEMaMH.

Jns apapuiiHOl# BEeHTHIAIMM CHEAYET HC-
NONbL30BATh OCHOBHBIE CHCTEMBI BBHITSDKHOH BEH-
THIsIIMY, obecneyuBarolye pacxos Bo3jayxa, /0-
CTaTou4HbIH A1a aBapuiiHod BeHTHNAUMH. Ilpn oT-
CYTCTBHH DPe3EPBHBIX BEHTHISTOPOB Y OCHOBHBIX
CHCTEM IPOEKTHPYETCA pe3ePBHBIN BEHTHAATOD*
TONBKO U CHCTEMBI, HMEIOUIEH MakCHMaJIbHbIA
pacxon Bazayxa. Eciim pacxoi Bo3ayxa OCHOBHBIX
CHCTEM HEJOCTATOYEH Ul aBAPHIHON BEHTHISA-
HH, TO K QOJbIUEH M3 3THX CHCTEM HAJIEXKHT
YCTaHOBHTH pe3epBHbIA BEHTUISITOP U MPelycMOT-
peTh aBapMHHBIA BEHTHIATCD Ha HEAOCTAROUIMIHA
pacxoa. K aBapuiiHeiM BeHTMIATOpaM HE Tpeby-
€TCA NMPOEKTHPOBATh PE3EPBHBIX BEHTHIATOPOB.

4

* [lpu ydeTe OAHOBPEMEHHO OOHOH 2BapHH ITPOM3-
BOACTBA M/IM BEHTH/IALUMH YCTAHOBKA PE3ePBHOTO BeHTH-
nasTopa He obAzaTelbHa.

Ob6opyaoBaHAe BO B3PbIBO3AIUHLICHHOM HC-
MOJIHEHHH HEOOXOAMMO NPUHUMATL JUIA BBITAX-
HBIX CUCTEM, YAANAKONIHMX BO3JAYX U3 NMOMEUICHUA
xateropuii A W B; ana obopynoBanus, pa3me-
LIAEMOI'0 B YIOMAHYTHIX MOMEILEHHAX HJIH B Bbl-
THKHBIX BO'.HIyXOBO}lﬂX H3 3THX l'l()MellleHHﬂ, H
IUIS CHCTEM MECTHBIX OTCOCOB B3PBIBOOMIACHBIX
cMmeceit. ObopynoBaHHe TIPUTOYHBIX CUCTEM, pa3-
MEIIEHHOE B NOMEINEHUAX /I BEHTHUISAIMOHHOIO
obopynoBaHus, JOMYCKAETCH B ODBIYHOM HCMON-
HEHHH MPH YCIIOBHMH YCTAHOBKH B3PhIBO3AlLMLIEH-
HBIX OOpaTHBIX KJanaHOB B BO3AYXOBOJAAX, Mepe-
CeKalolMX CTeHY TMOMELIEHHS, B KoTopoM obopy-
JOBAHHE YCTAHOBJEHO.

O6opynosaHie AN TMOMELNEHHWH KATErOpHi
A ¥ B M An8 CHCTEM MECTHBIX OTCOCOB B3phIBO-
OMacHBIX cMecell He NoOMyckaeTcs pa3Melars B
nojsase.

[MeineynopuTE M 19 CYXOH OYHCTKH B3PHIBO-
OMACHOH NBLICBO3YILIHOM CMECH CIENYET YCTa-
HaBNHBATh Mepe/l BEHTHIATOPOM BHE MPOH3BOA-
CTBEHHBIX 3/1aHMH, OTKPHITO MIH B OTIEJIbHBIX
30aHUAX Ha paccTOAHHMM He MeHee 10 M OT cren
oBCyXKHBaEMOTO W JPYTHX 3JaHHi.

Iblieynobpurenn ans cyxol OYUCTKH NOXKa-
poonacHOH NbLIEBO3AYLIHOR SMECH CNEAyeT pas-
Mewath BHe 3aHui [ u I cteneHu orHecTOHKOCTH
HEMOCPE/ACTBEHHO Yy CTCH, ec/ii MO BCEi BhIcoTe
3/1aHHA W Ha PACCTOAHHH HE MeHee 2 M MO [OpH-
30HTAJH OT TabGapHTOB MbILICYTOBHTEA HE UMECT-
Cfl OKOH WM HMEIOTCH OKHAa HEeOTKpbIBalOLUHecs
C ABOMHBIMH paMaMH, METAJUIMHECKUMH TieperLie-
TAMH C ADMUPOBAHHBIMH CTEKJIAMM HJTH U3 CTEKJIO-
6noxos; BHe 3naHuii III-V crenend orxectod-
KOCTH Ha pacCTofHUM He MeHee 10 M oT cTen;
BHYTPH MPOM3BOJACTBEHHBLIX 3/1aHUA B OT/ENIbHBIX
MOMELIEHHAX I BEHTWIALMOHHOrO obepy/aosa-
HHUS BMECTE ¢ BEHTHJIATOPAMH M APYTMMH TibLie-
YIOBHTEIAMH TOXaPOONACHBIX IbLIEBO3YLIHBIX
cMmeceif pH yCTOBHH MEXAHH3MPOBAHHOIC Hempe-
PBIBHOTO y/aNeHHA FOproYel TMBLTH.

IbineoTCcTOHHBIE kaMephl [UiA B3pbIBO- H M0
KapOOMACHOH NMBUTH NPHMEHATL HE JIOMYyCKaeTcs.

O6opynoBaHHEe TPUTOMHBIX CUcTeM, obcy-
KMBAIOLIEE TMOMEIICHUA Kateropuii A ¥ B, He
Jaonyckaetcd pa3memiatk BMecte ¢ obopynosany-
€M BBITHKHBEIX CHCTEM, a Takxe ¢ 000py10BaHHeM
cucTeM, paboTalolAX ¢ penupkyiasided Bo3qyxa
B 061eM MOMEIIEHHHM IS BEHTHIALHOHHOTO 000-
pPYAOBAHHA.

B Mectax nepeceyeHHS BO3JAYXOBOJAMH CTEH
MOMELEHHSA [UIA BEHTH/ISUKOHHOrO ©obopynosa-
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HHA, OOCTYXHBAIOLIETO TOMENICHHS KaTeropui
A u B H noMelleHHd, PACTIONIOXEHHBIE HA MX
MNOWAAH, CleAyeT NpeaycMaTpHBaTh 0OpaTHbie
BIphIBO3ALIMINCHHBIE KnanmaHel. OGopyaosanue
NPHTOYHBIX CHCTEM C pPeLMPKYJIguuMei BO3ayxa,
ofciiyxupaloliee NOMELICHHE KaTeropuu B, ue
JONYCKAETCA pasMeiaTs B OOIIHX NMoMELeHHAX
A1 BEHTHJALMOHHOTO o06opynoBaHHs, Kpome
o6opy0BaHHSA TIPUTOYHBIX H BHITSXKHBIX CHCTEM,
ofcyXUBAIOLMX OMELIEHHA KaTeropHu B.

O6opyoBaHHe BBITAXKHBIX cHcTeM o0611eo6-
MEHHOH BEHTHIALMH, OOCIyXHBalOLIce MOMEIe-
nus kateropuil A B b, momyckaeTcd pa3MeilaTh
8 0611eM MOMeEIEHHH 118 BEH THIALMOHHOro 060-
pymosaHHs BMecTe ¢ 0BOpyMOBaHHEM MECTHBIX
0TCOCOB B3PLIBOOMACHBIX CMeceit 6Ge3 nbineyJo-
BHTEIEH HIIM C MOKPLIMH TIBLJICYJTOBHTEIAMM, €CIIH
B BO3JYXOBO/AX HCKJTIOUEHO OTJIOXKECHHE FOPIOYHX
peiliects. OGopynoBaHHe BBITSXKHBIX CHCTEM M3
noMelLIeHHH kaTeropiu B He creayer pasMmemiarh
B OOlIEM MOMELICHHH ¢ 060pYNOBAHHEM BBITHK-
HBIX CHCTEM M3 MOMeleHuii kateropuu I

TMomelenus I8 BeHTHIANHOHHOrO ob6opy-
[I0BAHWS BBITSKHBIX CHCTEM CIEIYeT OTHOCHTH
K KaTeropusM MOMeNIeHHH, KOoTopble oHu o6cay-
KHBAIOT, a TIoMemeHHs aaa obopynoBaHMs cHC-
TeM MECTHBIX OTCOCOB, YJAJSAIONIHX B3pbiBOOMNAC-
Hble CMecCH, OTHOCHTH K KaTteropusm A wm B;
€CITH OHM HMEIOT TBLICYJIOBHTEIH MOKPOH OYHCT-
KH, pa3MellicHHBIC TIEpe/l BEHTHAATOPaMH, TO TO-
MEIEHHs AN 3Toro o6opyaoBaHuA JoNycKaeTcs
(npu 06oCHOBAHHH) OTHOCHTL K KaTeropHd nome-
IeHHs, KoTopoe oHu obCaykuBaroT, WM K KaTte-
rophu [I.

Momemenus ans obopynoBaHus MPUTOYHBIX
CHCTEM clienyeT OTHOCMTH K KaTeropum B, ecam
B 3THX TIOMEILEHHAX Pa3MeLIeHbl QUIBTPHE, COACP-
xaune 75 1 u Gosiee Macsia B 0IHOH CHCTEME, HITH
¢C/TH cHcTeMa paboTaeT ¢ pellMpKyIsLued Bo3ayxa
H3 NOMEWEHHA KaTeropun B,

B noMemenusx I8 BEHTHWIAUMOHHOro o6o-
pyaopanus, 0BCTyXHBAIOILEr0 NOMewleHus Kare-
roput A ® B, u ana obopynopaHus CcHCTEM
MECTHBIX OTCOCOB B3pbIBOOTIACHBIX cMeCel 3anpe-
IEHO OTBOAMTL MecTa INA PEMOHTHBIX paboT,
perexepalluil Maclia  APYIHX LEJEH, a B oMerue-
HESIX U1 BBITSUKHBIX CHCTEM M3 TOMeElleHHH dTHX
KaTeropHii — yCTPOHCTBO TEMIOBBIX TYHKTOB.

[MomeweHnst A7A BeHTWIALMOHHOTO o6opy-
N0BAaHHA JOTYCKaeTCA pasMellaTh 3a NMPOTHBO-
noXapHoH CTeHOH 1-ro THHA JAaHHOTO MPOTHBO-
MOKAPHOrO OTCeka WM B TNpejesiax NpoTHBROMO-

xapuoi 3ousl B 3maHuax [, IT u Illa crenenn
OFHECTOMKOCTH 33 MPOTHBOMOXAPHOIi cTeHO# 2-T0
THNA. [loMelleHHEe [O/DKHO HEMOCPENCTBEHHO
NpuMbIKaTh K HPOTHBONOXAPHOH cTeHe obcay-
KMBAEMOT0 OTCEKa M B HEM HE CieAyeT pa3Me-
wate obopynosaHHe a/A MOMCLIEHHH coceHero
NPOTHBONOXAPHOTO oTceKa. Ha Bo3sjayxoBomdax,
nepeceKaroUiMX NPOTHRONOXKAPHYIO CTEHY, CEayeT
npeyCMOTPETh OTHE3aJepPXHBAIOINHE KJIaNaHbL.

IloMemneHHs /IS CYXHX TbUICYJIOBHTENEH
CHCTEM MECTHBIX OTCOCOB B3PbIBOONACHBIX CMECEH
He CHIEMYET pa3’MeliaTh NO/l MOMELICHHAME C Mac-
COBbIM (KpOME aBapHifHBIX cHTyaruif) npe6GoniBa-
HHEM JTHOJIEH.

Bo3ayxoBob JUis NOMeLIeHHH XHIIWX, ob1e-
CTBEHHBIX H aIMHHHUCTPATHBHO-ObITOBBIX 31aHHI,
a TaKke JUIS MPOM3BOJICTBEHHBIX 3/1aHMH KaTe-
ropuit I w JI I u [l crenern orHecToiikocTH
H TIOMEIEHUH JTHX KaTErOpHid COeHMHAKTCHA B
CHCTEMBI C TIOMOILBI0 BEPTHKATBHBIX WJIH TODH-
30HTAJIbHBIX KOJIEKTOPOB.

Bosayxosoas! 3aanuii 11 u V creneHu orse-
cToifkocTu Kateropuil I' u J1 nomemennit Tex xe
KaTeropuil He AOMYCKAETCH NMPHUCOCAHHATL K BEp-
THKABHBIM KOJLICKTOpaM.

IMosTaxHeie OTBETBICHHA MNPHCOCTHHAIOTCS
K BepTHKAJIbHBIM KONJIEKTOpAM 4Yepe3 BOo3AYIIHbIH
3aTBOp, 00pa3ylomMiics NPUCOCAHHEHHEM OTBET-
BJICHMH ©OA IOTOJNKOM BbilC/JEKAIIEro 3Taxka
WM N0/ MIOTOAKOM JaHHOTO 3Taka, MPH HATHYHMH
BEPTHKAJILHOTO Y4acTKa B MECTE MPHCOEIHHEHHS
IIHHOH HE MeHee 2 M.

K ropH3oHTanpHbBIM KOJNEKTOPAM MOXHO
TMPHCOEAMHATH BO3/AyXOBOIbI He Gojiee mATH H03-
TaXHbIX OTBeTBAeHHH. JlomyckaeTca npaMoe NpH-
COCMHEHHE TIOITAXHBIX OTBETBJICHHH K BEPTH-
KajJbHOMY KOJJIEKTOPY 4€pe3 OrHe3ajiepXHBalo-
LK KJanaH, pa3MelllacMbIi Ha CTEHE MOMELIIEHHA
WK KoJuleKTopa. Bo3nyxoBoabl 34aHui GolTbHHY-
HBIX nagat ¥ ocobo 4YHCTBIX noMemeHWH Je-
4yeOHo-NpoduIaKTHYECKUX YYpeKICHHH COoeaHHs-
HOTCH B CHCTEMBI C TIOMOIIbIO TOPHM3OHTAJBHEIX
KOJIJIEKTOPOB.

IToaTaxHbie OTBETB/IEHHA K MECTHBIM IKEK-
UHMOHHBEIM [IOBOJYMKAM JOINYCKAEeTcd NPHCOEIH-
HATH K BEPTHKAJIBHOMY KOJUIEKTOPY B Tpeaesax
JAHHOTO H HHXE PacrloJIOKEHHOTO 3TaXa.

Ha oTBeTBICHHAK OT BEPTHKAIBHOTO KOJJIEK-
TOpa, Yepe3 KOTOpbie NpH MoXape MOXET MocTy-
naTh JIbIM H3 HUXKHHX BTHKEﬁ B BﬂpXHHC, €CJIH OHHM
He 3alllHUIeHbl BO3AYIIHBIM 3aTBOPOM, CIEAyeT
ycTanapauBath 00paTHBie KIaNaHB! IpH AXAMETPe
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BozayxoBoga 200 MM u Oomee H  CEYCHHMH
200 x 200 MM u Oosnee.

Bosayxosoas! 18 moMelueHult kateropuii A,
b u B 1 BO3IyX0BOABI MECTHBIX OTCOCOB B3PHIBO-
OMACHBIX CMeceil B 3[aHUAX JIIOOBIX KaTeropHit
B3PBIBOMOKAPHOR OMACHOCTH CJEAYET MPOEKTH-
poBaTh, MPEAYCMAaTPHBAS YCTAHOBKY CAMO3aKphI-
BAIONIErOCA OTHE3AMEPKUBAOUIEr0 KJIanaHa mpH
BBIXONIC BO3AYXOBOAA W3 0OCIYKHBAEMOro Imome-
LICHHST Ha MpOTHBOMOXKApPHOH mperpaie 3Toro
nomMeuteHHA. Ilpy 3TOM HHMKAKuX OrpaHHYeHHH
K KOMIIOHOBKE CHCTEMBI BO3[IyXOBOJOB HE Ipedb-
siBriseTca. JIA HEepevHC/ICHHBIX CY4aeB MOTyT
OBITH 3aNPOEKTHPOBAHEI CHCTeMBI De3 orHelanep-
KUBAIOMIMX K/IAMAHOB CO CIEAYIONHMH OTPaHH-
YeHUAMH: [/ TMOMelUeHHH Kateropun B pomkHa
ObITh 3aMpPOEKTHPOBAHA OTMAEJIBHAS CHCTEMA, a
s noMelneHai kateropuii A m b—obwas cacre-
Ma, B 0DOHX Clyd4asix C OTACTBHBIMH BO3/1YXOBO-
mHaMM I8 KaXJ0rQ IOMEIICHMS, [PHCOETHHSAe-
MBIMH K BEPTHKANbHOMY WIH TOPH30HTAJIBHOMY
KOJ/LIEKTOPY: Ha OTBETBJICHHMAX, /IS 3aLIHTBI OT
TIPOHUKAHHA AbIMd H3 HIKHHX JTaxel B BepxHie,
B MECTE TPHCOEAUHEHNS K KOJUIEKTOPY MOJIKEH
ObITh ycTaHOBJIEH oOpaTHBIH KilamaH; KOJUIEKTOp
MOXeT ObITh Pa3sMEILEH B MOMEINEHHH A BEHTH-
JISUAOHHOTO 06OPY/NOBAHUA, CHAPDYXKU 3NaHus, B
TMOMEIIEHAH N000H KaTeropuy MM B ABYX ITOMe-
LWeHUsX OJHOH KaTeropu.

B mpoTHBOMOXAPHBIX CTeHAX H IEPeropoj-
KaxX, pa3esioliuX NMOMEIIeHAd, a TakKke OTie-
JIIOLIMX MOMENIEHHs OT KOPHAOPOB, AOMYCKAETCs
YCTpOHCTBO OTBEPCTHI [T NepeTEKaHHA BO3AYXa,
€C/IH B MOMeELIEHHH OTCYTCTBYIOT BpedHbie Be-
mectsa l- @ 2-ro KJaccoB ONACHOCTH, 4 KOH-
HEHTpauds APYTHX BPEAHbIX BELIECTB HE MPEBbI-
waet ITJIK, OTBepcTis oMKHBI GBITH 3aLIHILIEHbI
OrHe3a/lepkHBAFOLIMME KJanaHamu, aBTOMATH-
YeCKH 3aKpBIBAIOIIMMHCA NpH Nokape.

I'pynnma noMewiennit muomwaneio He Gonee
300 m? (kpome cki1amoB) B 3JaHMAX T060M KaTe-
TOpHA € BBIXOAAMH B 00WIMI KOPHUIOP, OTHECEH-
Hasi K KaTeropuu B maum k kxateropusm A u B,
paccMaTpHBaeTCs Kak OJIHO IOMEIUEHHE H MOKET
ObIThH MPHCOEIMHEHA K OJHOMY TPAaH3HTHOMY BO3-
JlyXOBOZY, B Hayasje KOTOPOTO JOJUKEH OBIThH yc-
TAHOBJIEH OFHe3aJePKHBAarOUIMKA KiamaH. Tpau-
3HTHBIE BO3/IyX0BO/IbI OT HECKOIbKHX IPYII TAKHX
NOMELUEHHH, MpHCoeaMHEHHBIE K o0memMy Kon-
JIeKTOpy, 00pa3yroT NPUTOYHYIO HIM BBITHKHYIO
cucTeMy. MMetomuecss B 3THX MOMELIEHNAX MeCT-

HBl¢ OTCOCHI AQIKHBI COOHpPAaTBCA B OTACbHLIE
cHcTeMbl. Bo3dyxoBodb! K KOJUIEKTOpPY NpoKna-
ABIBAKOTCA 110 KOPUAOPY.

Bo3ayxoBoasl 1OMKHE M3TOTOBIATBECA W3 He-
TOPIOYHX MATEPHAJIOB A JKH/IBIX, OBLIECTBEH-
HBIX H aJMHMHHCTPATHBHO-OBITOBBIX 3JaHMH, A1
moMelleHni kateropuit A, b 1 B, 118 k1agoseix
TOPIOYHX MATEPHAJIOB, U KOUIEKTOPOB W TpaH-
3HTHBIX BO3JYXOBOJOB, BHYTDH MOMEUICHU 115
BEHTH/IAMHOHHOTO OOOpYIOBAHMSA, 4YEpIdKOB M
TIO/IBAJIOB, IJI\ MECTHEIX OTCOCOB B3PhiBOOMACHBIX
cMecell M 1A BO3[yXa ¢ Temnepatypoit 80°C
# DoJsiee. AHTHKOPPO3MIHAA 3aIATa J0TMYCKACTCH
rOpIOYMMH MATEpHA/IAMH TONIUMHON He Gonee
0,4 mM. Bo3nyxoBoasl U3 TpyIHOTOPIOYHX MATe-
pHaIoB IOMYCKAETCH TMPHMEHATH IS OJHOITAXK-
HBIX MHJIBIX, 0OIIECTBEHHbIX H AAMHHHACTPATHBHO-
OBITOBBIX 3aHHIH, KPOME MOMEIIEHHH C MACCOBBIM
npeCriBaHueM model, A MPOMIBOACTBEHHBIX
momeleHui kateropuit I' u 1 (kpoMe komsexro-
POB H TPAH3UTHBIX YYACTKOB) M /LIS MPOKJIAJKH
BHYTDH 06C/IyKHBAEMBIX MPOH3BOACTBEHHBIX MO-
MeileHAd. Bo3ayxoBoabl 43 rOPHOYHEX MaTEPHAIIOB
[OMYCKAETCS MPUMEHATE BHYTPH 0OCIyKHBaeMbIX
MPOU3BOACTBEHHBIX [TOMelleH ., JAna TpaH3uTHbIX
BO3IYXOBOIOB, OOCTYKHBAIOLIHX NMOMeEIICHUs Ka-
Teropuii A u B, cienyeT npUMEHSATH BO3LyXOBOH
knacca Il (mnotHeie). BosmyxoBoawl Ans mome-
weHnit kateropuii A # b ¥ 11 MECTHBIX OTCOCOB
B3pPBIBOOMACHBIX BEUIECTB HE [IONYyCKAETCH Ipo-
XJaJbIBaTh B TNIOJBANAX.

TpausuTHbIC BO3AYXOBOABI M KOJUIEKTOPHI,
0OCTYKHBAKOLIHE TOMECILCHHA XHIbIX, oObliect-
BEeHHBIX, AOMHHHCTPATHBHO-OBITOBBIX ¥ IIPOH3-
BOACTBeHHBIX 37aHui I 1 11 cTrenesm orHecToiikocTi
kareropu#t ' u [, or Gnmxaiimeldt x obcnyxu-
BaeMOMY TNOMEIEHHIO NPOTHBOTIOKAPHON Mpe-
rpajisl ¢ HOPMHPYEMBIM TIPEJEIOM OTHeCTORKOCTH
0,754 u 6onee HA BceM NPOTHKEHHH OO NOMe-
IICHUS 1% BEBTHISALUHOHHOro oOopymoBaHus
cleyeT MPOEKTHpPOBATHL C MpPENETIOM OTHECTOM-
koctd 0,54 B 37aHHUAX, HUMEIOMMX JIBA 3Taka
H 6oxee, H 0,25 94 B OAHOITAXKHBIX 3[AHHAX H B
npegenax OJHOTO 3Taxa B Oosiee BBICOKHX 3[a-
HAAX. TpaH3HTHBIE BO3AYXOBOIBI, OOCTYKHBalo-
e moMellenns kateropuit A, b u B u knagosbie
TOPIOYUX MATEPHANIOB WK NIPOKJIaAbIBAEMBbIE YEPE3
ITH TIOMEIIeHAs, CIedyeT MPoeKTHPOBATL C Ipe-
Jies10M orHecToikocTH 0,25 4 B OTHOITAXKHBIX 371a-
HUAX WJIH B IpeleIax OJHOIO 3Taka 3naHuil
¢ 1500RIM 4ucaoM aTakedt B 0,5 u 3a mpeaenamu
06CIYKHBAEMOrO 3TaxXa, a TaKXKe B CKIajdX M
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KJIaZOBBIX Ha BeeX sTaxkax. [na moMeinenuii obime-
CTBEHHBIX ¥ A/IMHHHCTPATHBHO-OBITOBBIX 3[1aHHIA,
a4 TAKKe [UTA MOMEIUeHHH KaTeropuid B (kpome
cknanos), I' u [l Jgomyckaeics LpPOEKrHpoBaTh
BO3/lyXOBOZBI H3 HErOPIOYHX MATEPHAJIOB C HEHOP-
MHDYEMBIM TIDEIEIOM OFHECTOHKOCTH, Tpeny-
cMATpPUBAs YCTAHOBKY OTHE3a/ICPXKHBAIOILMX KIIa-
NAHOB [PH MEPECeyeHNH KaXI0# NMPOTHBOMOKAP-
HOM Nperpajel ¢ NpesiejioM (HOPMHPYEMBIM) OTHe-
croitkoctu 0,75 9 u 6Gonee. TpaH3uTHLIE BO3OYXO-
BOJIbI JIOMYCKAETCS NPOEKTHPOBATL M3 TPYAHOIO-
prOYMX MaTEpHaJOB NpH TPOKIAAKe KaXaAoro B
OT/Ie/IbHOM LIAXTE, KOXKYXe HIIM 1 AJIb3€ H3 HETOPIO-
yMX MaTEePHAIIOB C MPEAeNIoM oruectoiikocTa 0,5 4;
3 HerOpIOYMX MAaTEPHAJIOB C TPENenoM OTrHeCTO#-
KOCTH HIKE HOPMHPYEMOro TMpH MpPOKIajke BO3-
AyX0BO/0B B OBILEl MIaXTe U3 HETOPIOYAX MaTe-
puasoB ¢ npenedoM orvecroiikoctu 0,5 4.

TpaH3uTHBIE BO3/YXOBO/IbI CHCTEM MECTHBIX
01¢OCOB B3PBIBOOMACHBIX CMecell M BO3XYXOBOIBL
w1 TamMOypoB-LUIFO30B TIPH NMOMELUEHHAX KaTe-
ropuit A u B cienyet npoekTHPOBaTh ¢ NPeesioM
orsecroiikoctd 0,5 4; ¢ TAKHM e npejelioM Orge-
CTONKOCTH MPOEKTUPYIO ISl KOJLIEKTOPBI /15 BO3-
IyXOBOAOB, OOCIYXHBAIOUIMX TOMEIIECHHS KaTe-
ropuii A, B u B; KonnexTopbl 1M BO3IYXOBOOB,
obcnyXHBarolMX moMelieHus kateropuit I' u []
p agauusax I111- V crenesn orHecTroiikocTH, a Tak-
e TPAH3UTHBIE BO3AYXOBOIbI, TPOK/IAAbIBAEMBIE
yepe3 MEX/yPTaKHbIe MEPeKpBITHA ITHX 3JaHMH,
NOMKHB HMeTh mpefen orsectoikocty (0,5 4.

OrHe3ajepxHBAIOLIME KIAMaHbl B OTBEPCTHAX
H BO3AyXOBOJAX, NEPeCeKaloluX MPOTHBONMOXKAP-
Hble CTEHbl H TEPeTOPOOKH (Iperpamsl), AOJIKHBI
MMeThb Mpeies1 OrHeCTOMKOCTH 1 4 npH nperpaje
¢ HOPMHPYEMBIM TIPENENOM OTHecToMKoCTH 2,5 u;
0,5 u npu nperpaze 0,75 1 u 0,25 4 npu nperpazne
10/ Xe OrHecTOAKOCTH.

PaccTosHue 1O NpAMOM OT kpas YyCTbA HCTOY-
HHKa BeIOpOCA H3 CHCTEM MECTHBIX OTCOCOB
BIPLIBOONACHON MapOra3omnblICBO3AYLIHOR CMeCH
go Gnamkadined TOYKM BO3MOXKHBIX HCTOYHHUKOB
BOCTIIAMEHEHHS CJelyeT TPHHHMATE He MeEHee
|=4Dg/g, = 10, rne D-puamerp YcTbi HCTOU-
HHK4, M; ¢ — KOHIIEHTPALIHA rOPIOYHX rasos, Napos
# NBLIH B yCTBE BBIOpOCA; g, — KOHUEHTpauMs yIo-
MAHYTHIX BewecTs, paBHas 10% HUXHEro KOH-
NEHTPALHOHHOTO Mpeleia PAacIpOCTpaHeHUs miia-
MeHd; BhIGPOCH! JOKHBI TPOM3BOAMTCH BEPTH-
xaapHO BBEpX Ge3 30HTOB Ha Tpybax.

Ha cayyaii moxapa HeoOXxoauMo mpeaycmar-
pUBATL OTKJIOYEHHME (ABTOMATHYECKOE W ANCTaH-

LIAOHHOE) CHCTEM BEHTHIISALAM, KOHIAIIAOHHPOBA-
HHA BO3IyXa M BO3AYIIHOrO OTOIUIEHHS, KpOMeE
CHCTEM MOAAYH BO3AyXa B TAMOYDBI-ILIFO3bI TPH
MOMEIIEHHAX KaTeropuit A u b, BknroueHHe cuc-
TEM MPOTHBOJABIMHOIN BEHTHJIANMH H OTKPbIBAHHE
ABIMOBBIX KIIANAHOB B KOPHUIOPE HA ITaxe IOXapa
H B NMOMEILEHHH, B KOTOPOM TMPOH3OLIEN MOXap,
n60 B YACTH TOMELIEHHS B «IBIMOBOH 30He»
9TOr0 MOMEILEHAS; OTKPLIBAHUE KIAMAHOB JOJIXK-
HO TIPOH3BONMTLCH ABTOMATHYECKH; HEOOXOmH-
MOCTb M MOPAIOK OTKIIOYEHHUsA CHCTEM, yIajfiko-
HIMX TOPIOYHE BEIIECTBA HIIM BPEIHBIC Ia3bl Yepes
MECTHBIE OTCOCHI HIM 0O0LIEOOMEHHON BEHTHIA-
1Me, JOMXKHBI ONMpEeNeasThCA TEXHONOTHYECKUMHA
TpeSoBaHUAMHA. YTNpaBlieHHe IHCTAHUMOHHBIMHE
yerpoHcTBAMHM  OOJKHO, KaK TpPaBHIIO, pa3Me-
WAThCA HA TMYyJbTE ympasieHds o00pymoBaHHA
31aHHSA, KPOME C/IyYaes, KOTAa B 3JaHHAX KaTe-
ropuii A u B npeamonaraercs GwiCTpOe pacrpo-
CTpaHeHHE IO0Xapa; B 9TOM CIy4ae YNpasleHME
AOIKHO pa3sMELIATBCA BHE 3aHHA.

20.4. YJAJEHUE JbIMA
ITPHU ITOKAPE W3 KOPHJIOPOB
WA XO0JJ0B

VimaneHue IbiMa M3 KOPUIOpOB (MpeaHas-
HAYEHHBIX [IA JBAaKyallWd JHOAEH) WIH XOJUIOB
(npu OTCYTCTBHM KOPHAOpA) CJEIYeT MPOEKTH-
poBaThk A KHIbIX 30aHUR BeicOTOM Oonee 10
aTaxeil, o6leCTBEeHHbIX 31aHHil BrICOTOR 10 Haa-
3eMHBIX JTaked H Ooslee MIH A 9-3TANHBIX
31aHHRE W 3MAaHMA C MEHBIIMM 9YHCIIOM 3Taxei,
HMerIMX BecOTY * Gomee 26,5 M or cpeguedt
NIJIAHHPOBOYHOH OTMETKH 3€MIIH 0 OTMETKH T0MNa
BEPXHETO 7Taxa (He CHUMTAA BEPXHEro TEXHHYECKO-
IO 3Taxa), U3 KOPHAOPOB, HE HMEIOIAX CBETOBLIX
NPOEMOB B HAPYKHBIX OrpakICHUAX, MLTHHOH Go-
Jee 12 M, NpeaHa3sHAYEHHBIX AJIA 3BAKyalMd [110-
neit, B 31aHAAX MOOOro Ha3HaYeHHA, W3 KOpPHIO-
POB MPOH3BOACT BEHHLIX H aIMMHACTPATHBHO-ObI-
TOBBIX 34aHMH peIcOTOH Gonee 26,5 M OT NIAHH-
POBOYHOH OTMETKH 3€MJIH JI0O OTMETKH YHCTOro
rnona BepXHEro 3Taxa. YIOajleHHe ObIMa M3 KOpH-
AOpOB MM XOJUIOB, 9TaXei, Ha KOTOPBIX H3 BCEX
MOMEIUCHAR MNpeaycMOTPEHO YyOaNeHHe biMa,
MPOEKTHPOBATbL HE HYXHO.

Pacxon apmva, Kr/4, ynanseMoro A3 KOpPHJO-

* Bricoty 31aHuil npeanoaaraeTcs YHHQUUMPOBATS,
NpHHAB ce paBHOH 26,5 M, Oe3 ykazaHMs TAKHOCTH.
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TABJAMLIA 20.1. 1bIMOBBIE KJTATTAHbBI OIECCKOT'O 2KCITEPUMMEHTAJIBHOIO
PEMOHTHO-MEXAHHUYECKOI'O 3ABOJA

Obo3navenne Inomwasns VeTaHoBO4HBIE pa3Mephi, MM, He Gonee| Macca, «r, IMpenens
KiaanaHa NpPOXOAHOI O He Bonee | OTHECTOHKOCTH, 4.
ceuenus, M7, ANHHA BBICOTa IHpHHA HE MeHee
HE MeHee i h b
KITAm-25 0,25 750 500 — 21 1
KITAMIB-25 0,25 500 750 = 21 1
KITAIIK-25 0,25 600 600 — 21 1
KITAMK-30 0,30 650 650 140 25 1
KITAMK-35 0,35 700 700 _— 29 1
KITAIIK-40 0,40 750 750 — 34 1

[Mpumevanue THn npupoja A OTKPBITHA KJANAHA: YICKTPHYCCKHH aBTOMAaTHYECKHH, VTN 3aKpLITHA PYYHOH,

Hanpaxenre cetut 220 B, Bpema cpabarhiBanns | c.

pa, Creayer ompeneiATs no Gopmye:
JUIE XKHJIOTO JloMa

G,, = 3420 BH"*n: (20.1)

U1 0OIIECTBEHHOTO, aJIMHHUCTPATHBHO-OBITOBOTO,
MPOU3IBOACTBEHHOTO M CKJIAJICKOro 3IaHUA

G, = 4300 BH"* nK,, (20.2)

rae B - mupxna Gosbllielf CTBOPKH ABEPH, M. IIPH BhIXojie
M3 KOpHIOpa MM X0/1a B 3alIMIAEMBIl 0T AbIMa 00beM
(necTHRHHYFO KiETKY, BecTuOroNs, JH(TOBBIE X0, He-
NOCPEACTBEHHO HAPYXKY HJIH HAPYXKY Yepe3 nomeileHHe):
H—-BwiCOTa JBepH, M; MpPH BLICOTE OABEPH MeHbile 2 M
cnefyer OpAHMMath H =2 Mm; n-kKo3ddunHeHT, 3aBH-
CALIAHA 01 IIMPHHBI CTBOPOK B,M, ABepeil, OTKPLIBaEMBbIX
npH noXape Ha JECTHHYHBIE KACTKH WK HAPYXKY (JaHHbIE
M. M. I'pyazunckoro):

Mupuwa BM . . . . .06 09 12 18 24
Kunple 3gaums . . . . 1,0 0,82 0,7 0,51 041
OOuiecTBeHHble, aIMHHRA-
CTPATHBHO-OBITOBRIE B NIPO-
u3poicTReHHsle 3aanun . . 1,05 091 08 062 05

K ;- xo3pdHIMNEHT NPONOIKRTENBHOCTH OTKPLITHA IBE-
peit, pasueiit 0,8 upu dpaxyauun 30 des, HIH MeHEe Yepe3
ogHy gsepb B 1 npu GonbileM 4Hche mHOdei.

Pacxon Bo3myxa, mojcachiBaeMorovepes He-
TIOTHOCTH 3aKPBITBIX JBIMOBLIX KJIallaHOB B KO-
pHIOpax BceX ITaxeif, KpOMe 3Taxd, Ha KOTOPOM
NPOH30LUe/! TOKAP, H HENJIOTHOCTH JILIMOBOH 111aX-
Thi, MOXHO TIPHHHMAaTbh W3 pacyera 120 kr/d Ha
1 M amuHBL HIaXxThl. Bollee TOYHO pacxol Bo3ayxa
MOXHO OTpe/ie Tk MOTEMEHTHBIM PacieToM B
3aBHCHMOCTH OT HEMJIOTHOCTEH KiamaHa ¥ Mate-
pHasia creHoK maxThl. [110THOCTE JBIMOBBIX Ta-
30B, YAAJTAEMbIX H3 KOpHIOPOB, NPHHMMAETCH
0,61 xr/M3; MnOTHOCTH TA30B mepel BEHTHIATO-
poM ompeznensercd no Gopmyie

Pom = (Gg + Go)/ G, /0,61 + G,/1,2);(20.3)
TeMTneparypa rasos
. b =1(353 —2730.)/ Pem- (20.4)
roe G,, w G, -pacxoj abiMa M BOIdyXa, Krjw€; f, -
remnepartypa, °C.

Jeimoseie knananbt (Taba. 20.1) cnenyer pas-
MENIaTh MOj TNOTOJKOM KOPHIOpAa WIH X0,
NPUCOEHHAS HMX HEMOCPEACTBEHHO K JILIMOBOMH
LIaXTe HJIH 4epe3 OTBETBIICHHe NIuMHON He Gonee
15 M. IsiMorOM knana npeaHasHadaeTcs ans
oBCcyXHBAaHUSL KOPHAOpA ATMHON He Homee 30 M
WIH [UI8 4aCTH KOPMIOpA, BBIIEIEHHOH Mepero-
POAKOH C JABEPAMH.

YnaneHue IbIM4a H3 KOPUAOPOB HIM XOJNIA
NPOM3BOMTCH OTIENbHBIMH CHCTEMAMH C HMCKYC-
CTBeHHBIM moOyskaeHneM. B npenenax nportHso-
TMOXAPHOTO OTCEeKa 3JIAHUA JOMYCKacTCH MPHCOe-
OUHATH JBE JIBHIMOBBIE HIAXTHI K OJJHOMY BEHTHS-
TOpY, paccYUTAaHHOMY Ha GonbllMi pacxold AbiMa
OIHOM M3 WIAXT, C YYeTOM MOJICOCOB BO3IyXa
4epe3 HelJIOTHOCTH OOEHX IIAXT.

ITpumep 20.1. Paccuyurathk yaaneHHe ObiMa U3
KOpHIOpOB 17-3TAXHOro XHIoro 3aanus. Beicota
JIBEPH MPH BbIXOJE H3 KOPHIOpa HA HE3aJbIMilfe-
MYIO NECTHHYHYIO KJAETKY 2-ro THNA 2 M, LIMPHHA
crBopku neepu 0,8 M, n = 0,89.

Pewenue. Tlo dopmyne (20.1) onpenensiem
pacxos abiMa, yAansdeMoro u3 xopujiopa, G, =
= 3420-0,8-2"%-0,89 = 6890 kr/u.

BbicoTa ABIMOBOH 1IaXThl A0 BEHTHASTOpE
paBHa: 16,5-2,8 = 46,2 m.

IMoacoc Bo3ayxa B ABIMOBYHO IUAXTY COCTa-
BUT: 46,2120 = 5540 xr/u.

[InoTHOCTE IbIMa mepel BEHTHIATOPOM ON-
penensem no dopmye (20.3)
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S, = (6890 + 5540)/(6890/0,61 +
+ 5540/1,2) = 0,78 ¥r/m?;
Temneparypa AeiMa no dopmyne (20.4) pasua:
t,m = (353 — 273:0,78)/0,78 = 180°C.

Pacuer xaHanoB awnIMOynaieHHs H BerGop
BEHTHIATOpA NMPOM3BOOATCA TAK Xe, Kak BblGop
W pacueT amMococa (cM. T 22).

Jlns ABIMOYZaneHHS NPHMEHAIOT OOGBIYHEBIC
pagMasibHBIC BEHTHJIATOPHI, B YCTOBHAX TOXapa
onu mMoryT paboraTh 45-60 MuH.

20.5. YIAJEHHUE JbIMA
HENOCPEACTBEHHO W3 NOMEIEHUH,
B KOTOPBIX ITPOM3OMEN ITOXAP

VianeHue QeIMa CIEOYET NPOCKTHPOBATH H3
KaxJ0T0 TNPOM3IBOACTBEHHOTO MJIM CKJIAJCKOTO
NOMELICHHA ¢ MOCTOAHHBIMH pabovyMMH MecTaMu
WM C IOCTOAHHLIM NpeGriBaHKeM JroaeH, OTHECEeH-
woro k kateropuu A, B mnu B, u nomeuenus
xareropu [T uwnn J1 B amammsax IVa crenenu
OTHECTOHKOCTH, @ TAKKE H3 KaXJ0ro NMOMELIEHAR
fie3 eCTECTBEHHOrO OCBElEHHA TUIowansio 55 m2
1 Gosee, NpeaHAIHAYEHHOrO /IS XPAHEHHA MM
nepepalOTKH FOPIOYHX MaTepHaIoB B 06wmecTBes-
HOM, XHJIOM HJIH AAMHHHCTPAaTHBHO-OLITOBOM
33aHKA (ECNTH HE TIPENYCMOTPEHO YAAJeHHe AkiMa
M3 KOpHIOPOB MJIH XOJ/UIOB), H H3 rapaepobHBIX
nrowansto Gomee 200 M2, He HMeloMX ecTe-
CTBEHHOTO OCBEILEHMA.

Pacxon OnMa DA momMemeHMA™ rutoianeio
1600 M* u Menee, Kr/4:

G, =3584Z4, [:hO(;{"'o-s

—?) pcxl+0'7vup.xl] ) (20'5)
rae G, —PACXOA AbiMa, COOTBETCTBYIOWMH HOCTYILICHAIO
BO3AYXA Yeped JBEPH IBAKYAUHOHHBIX BBIXO0B ropAiLero
NOMELLEHAR, TPENATCTBYIOWMA NPOHHKAHHIO OBIMa B
[pyrHe noMeluerus; paceT mo Qopmyne (20.5) npous-
BOAHTCA A XOJIOOHOTO MepHoaa roma (mapamerpsi B)
¥ NpoBepAETCA AR TEMJIOr0 nepHona, €C/M pacyeTHas
CKOpOCTB BETPA B TerUInlit nepuon Gonbiue, yeM B X0101-
Huilf; B PacyeT NpMHMMaeTCA GONbIUAR M3 ITHX BEIHYHH,
L A,~CyMMapHas KBHBANICHTHAA MIOWajL aBepell 38a-
xya.uuonuux BBIXOJOB H3 TOPHALUEro [MOMELUCHHSA, M‘;
hy = 0,5 H + 0,2-paccTORHHE OT rpaHuubl OBIMa 10 ce-
peaWHbl BHICOTH aBepH; H—BhicoTa [QBepH, M; 7“5,
y-yaeasuul Bec HapyXKHOro Bo3ayxa M awiMa, H/m™;

* PacxoX gmMa MOXET DacCHHTHIBATLCA Takke MO
pasmepaM «ouara noxkapa». CM. «Bonocuabxenne u ca-
HHTApHAN TEXHMKa».~ [991.-Me 2.

Pexs— TUIOTHOCTb HAPYKHOFO BOIZYXA, KT/M7; v, ~pacyer-
Hasi CKOPOCTD BETPA, M/C; YYHTHIBAETCH AT ABEpeH, Yepes
KOTOpbIe JBaKyalHA HANPAaBJINETCH B CTOPOHY HaBETpPEeH-
Horo cacaza 3n8HHA, ANA MecTHOCTel c pacuyerHoft
cKkopocThio BeTpa Gonee 1 m/c (mapameTpsl B); orpann-
yHBaeTcA 5 M/c.
CyMMapHas 3KBHBATEHTHas Tnowans I A4,, M2,
JABepell 7BaKyallMOHHBIX BBIXONOB H3 TODALIETO
TIOMEICHUA JIIA MECTHOCTEeH ¢ pacyeTHOH CKO-
pocThio BeTpa He Gonee | M/c onpenenserca ans
BCex BBIXOJOB BMecTe, a TpPH CKOpPOCTH Gonee
1 M/c - OTZenbHO 118 BBIXOHOB Ha dacan ¢ Hau-
GonbIteil JKBHBANIEHTHOMH IIOMAALIO (paCcCMATDH-
BAIOTCA KaK BBIXOABI Ha HaBeTpeHHblit dacan)
M BMECTE AJI BCEX OCTalbHbIX BBIXOAOB mo ¢op-
MyIie
ZA=[ZA,+K 24, +

+ K,ZA4,]K,, (20.6)
rae £A,, LA,, ZA,~cymMMapHeie Maow@aaH asepeit
COOTBETCTBEHHO OOHHAPHBIX, OTKpPBIBAKLIHXCA MPAMO
Hapyky, NepBhix nBepelt, A8 Mpoxola uepel KOTOpPhie
HapyXy TpebyeTcs OTKpHITL eill¢ OOHY NBEph A;; TO XKe,
HO TpefyeTca OTKpHTBL €le ABe WiH Goibilee 4HCIO
npepeli Ay; K, K,-xo3dpduuneHTsl 418 onpeneneHns
JKBHBAJICHTHOH [VIOWIA1K NOC/IEAOBATENbHO PACTIONOKEH-
HBIX aBepelf, onpeneasemeie mo Gopmynam:

K, =(1+ 1/n%)"0%; (20.7)
Ky=(1+1/m + 1/m%~%%; (20.8)
m =L A"/LA,,
n=£.4;f2.4, Wi n=5A4 /LA (20.9)

rae K;-xoadduusesT oTHOCHTENLHOH MPOOMKHTEdb
HOCTH OTKpeITHR IBepell: MIR oOaWHApHBIX aBepeR
K;=003:<1; ona npoitusix apepeit K, =0,051< 1,
rae f~cpengHee 4ucno monef, BHIXOANUIMX YEPE3 KAXKAYIO
neepb; K,—npuHnMaetca He meree 0.8 npn oaHoft npepn
B momewennn; 0,7-npk nsyx nsepax; 0,6-npu Tpex;
0,5-npu vernipex H 0,4-npn NaTH u GOJbILEM YHCNE
nBepeit.

Momerwenna nnomansio Goree 1600 m? ne-
NATCA HA «IBIMOBBIE 30HEDY AJIA TOTO, YTOOB! NpH
TMoXape yaajleHHe pacueTHOrO pacxoa nkiMa npo-
H3IBOAMIIOCH TOJBLKO M3 TOM AbIMOBOM 30HEI, Ha

TJIOMIAAH KOTOPOH NMPOM3OILTO 3aTOpaHHe.

Mo NJIaHHPOBOYHBIM YCIOBHAM IJIOIIAAL
AbIMOBOH 30HBl MOKeT ObITh BRIGpaHa moboit, He
npesstitatoielt 1600 M2,

VianeHue MbIMa HENOCPENCTBEHHO M3 TOMe-
ieHHd ONHO- M JBYXJTAXHbIX 3JaHHNA M H3 BEDX-
HETO JTaXa MHOTO3TaXHBIX 3NAHAMN, KaK NPaBuIo,
CJICAYET OCYLUCCTBIIATL YePe€3 NBIMOBBIC LUAXTEI,
He3andyBaeMsie GOHApH ¢ OTEpbIBaroLInMucH ¢pa-
MYTrdaMH HJH Yepe3 OTKphIBAIOMIMECH 3CHUTHBIE
¢onapu; ¢ nmomagM wmpuHOH He Gomee 15 M
JonmyckaeTcsa ynalieHHe ObIMA Yepe3 OKHAa B Ha-
PYXHBIX CTEHAX C OTKPLIBAIOLIMMHCH PpaMyraMu,
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TABJIMLA 20.2. VAETBHBIA PACXOA JIbIMA g, HA 1 M? TUIOIAH TOIEPEYHOTO CEYEHUA
ObIMOBOW WAXTHI C JE®JEKTOPOM IIPH ECTECTBEHHOH THATE

PacyeTHas TemmepaTypa | YIeTbHblil Bec |3HaueHns gq,,, THIC.KT/(4-M?), OPH pacueTHOH BBICOTE WIAXTHI HIH
BO31yXa, ° ageima, Hm? pacnonoxeHun GpamMyrd, M
4 6 l 8 ] 10 12 J 14 16 [ 18 | 20
(+20)-(+40) 4-9 15 18 21 24 26 28 30 3] 33
4-6 159 19,3 225 253 27,6 29,7 31,7 338 356
(=5)-(—16)
6-9 17 20,6 24 26,9 294 316 34 36 38
4-6 17 20,6 24 269 294 31,6 34 36 38
(—16)—(—36)
6-9 18,9 23,1 269 30,2 33 355 38,1 404 42
4-6 17,9 218 254 28,6 31,2 335 36 38 40,3
(—36)-(—50)
6-9 199 242 282 31,7 346 372 40 424 446
IIpumeuanus: |. Yienpuelii pacxoa IeiMa s WAXT, UTHHA KOTOPBIX TpeBsluraer 2 M, NPHHUMAETCR

¢ koapdummentom K, = 0,8/(1,5 + %%, rae { = 2AP/(v*p,,); AP—TOTepR JaBieHNs HA TPEHHE W MECTHBIE COMpO-
Tabnedns, [la, ywactka waxrel gmauoit H, > 2 M, p,, = 7/9,8] ~IIOTHOCTL ABIMa; & —CKOPOCTD ALIMA B 1IAXTeE, M/c 2.
ViensHsiit pacxoa asiMa s $pamyr donapei u okon npHaMaercs ¢ kodpouumentom K = 0,75sina, roe a-yron

OTKpBITHA (hpamyry.

pacnookeHHBIMH He MeHee YeM Ha 0,2 M Bhllne
aBepel 3BaKyalMOHHBIX BBIXOJOB, CYHTas MO0
HIXKHETO Kpas dpamyru.

IMnowans monepeyHoOro CeYeHHs INaxT M OT-
KphIBaloOIMXca gpamyr A, m?, onpenensercd no
bopmyne

4,=G/Kq,,, (20.10)
rie G -pacxoll AsIMa, KI/4, yAanaemMoro ¥3 nomelleHns,
pasubiil G, W onpenensemsii mo gopmyae (20.5) wam
yaaaseMoio W3 Kaxgod Iaeivosoll 3omu; K = | -ans
AbiMoBRIX waxT B K = 0,75sin o~ /18 OTKpbIBArOLLMXCA
He3aliysaeMbx ¢pamyl dosapeit H OKOM, rZe yroa orT-
Kpo "o QPAMYT; Gy, — YAeAbEBIA pacxol AbIMa, KI/9 Ha
1 M* \WWIOWAIM AMOBOM LUAXTLI, IPH ECTECTBEHHOM TAre
(raba. 20.2).

B 3panusx ¢ TpeMs raxaMu U Goiee yaame-
HHEe [ObkIMa CledyeT OCYLIECTBIAATH BBITHXHBIMH
CHCTEMaMH € HCKYCCTBeHHBIM molyxaeHuem. K
BEHTHJISTOPY AONYCKAeTCH NMPHCOEAHHATh BEPTH-
KanbHBIA KOJ/IEKTOp C OTBETBIEHHAMHM He Gomee
yeM K YeThIPeM NMOMELICHHAM Ha KaXIOM 3Taxe,
OTBETBJCHHA NOMKHbBI OBITH 3aKPHITHI JBIMOBBIMH
KlanaHaMiu. B MOMELUSHHHM, B KOTOPOM NpPOH30-

1€ nosKap, KNanaH aBTOMATHYECKH OTKPbIBaeTcs
O CUrHamy naTyuka. [IpoH3BOAMTENBHOCTEH BeH-
THIATOpA onpenensieTcs GONBIIMM M3 PACXOMOB
TIPUCOEMHEHHBIX NOMELIEHHH H MOJCOcaMHu BO3-
AyXa dYepe3 HEMUIOTHOCTH 3aKPBITHIX KIANAHOB
M HEIUTOTHOCTH BO3yXOBOZOB.

B kax{odl IBIMOBOW 30HE CredyeT pasMe-
WAaTh PaBHOE YHCJIO ABIMOBBIX KJlanaHos, o6bean-
HSIA ¥X B IPYINBL H NPHCOETHHAS MX K BBITSKHOMY
KO/LUIEKTOpY MM AbIMOBOH mraxre. Paccrosthue
MeXy TPYIIAMH KJIANaHOB HE JOMKHO IIPEBbILLATE
30 M. [insa yBemuueHHs 3pdeKTHBHOCTH AbIMOYa-
JIeHHS /IBIMOBBIE 30HBI PEKOMEHIYETCS OrpaxiaTh
3aBecaMM B Npenenax BLICOTHI GepM, HO He MeHee
YyeM Ha BRICOTY 1,5 M OT moTounxka.

Pacxom BO3ayxa, Kr/u, vepe3 HEIUIOTHOCTH
3aKPBITBIX IUTOPYATHIX ABIMOBBIX KJIANAHOB COC-
taBageT (mo maneeiM Y. M. Miasunckoro)

G, = 40,3 (A Pf,)**n, (20.11)
rae A P-pa3HocTh gaBlieEHA Mo obe CTOPOHbI KJIANAHA,

Ila; f,-niomags NPOXOIHOrO CeYeHHA KianaHa M’
n—4YHCNO 3aKPBITHIX KIIATIAHOB B CHCTeMe
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[ApiMOynaneHue cjeayeT paccuHThIBaTL Ha
TeMIEPATypy HapykKHOTO BO3AyXa H CKOPOCThb
BeTpd ANA XOJNOAHOTO MEepHoaa roaa (mapaMeTphl
B). [lns MecTHOCTEH, B KOTOPBIX CKOPOCTh BeTpa
B TENNbiH NEPHOX roja IpeBblIaeT TAKOBYHO B
XONOAHBIA TEPUOJ, PACUETHl HeoGXOaUMO Mpo-
WIBOIUTH HA TETUTHIH W XOJOIHEIH NEPHOXBI, DH-
HHMAas B MPOCKTe GONBILYEO BeNUMHHY *.

CxopocTh IBMXEHUSA AbIMA B KIanaHax, IIax-
Tax M BO3AYXOBOJAAX TIPH €CTECTBEHHOH TATe cle-
jyeT IPHHUMATL 10 PACYETy, & NMPH UCKYCCTBEH-
HOM 100YXIEHHH—110 3KOHOMHYECKMM Co00pa-
wennaM. M30bITOMHOE JaBleHHe, pa3BHBaEMoOe
BEHTHIATOPOM, PEeKOMEHIYeTCs TacuTh B KOHGpY-
jopax ¢akenpHoro shibpoca. Bumbpoc meiMa B
atMochepy HYKHO NpEIYCMATPHBATL HE MeHee
4eM Ha 2 M OT KpOBJIM 34aHUA U 5 M OT DIPHEMHBIX
YCTPOlicTB 118 MPUTOUHOTO HAPYXHOTO BO3jyXa.

VaeneHbl BeC abiMa TIPH YIO4JeHWUM U3
nomewenuii  ob6veMom 10 Tic. M® M Menee
Yo m = 4 H/M® —1IpH ropenns xnakocTei i ra3os,
5 H/m>-npH TopeHHM TBepmblx Ted M 6 H/m’—
IpH TOPEHHH BOJOKHHCTEIX BewecTs. Ilpu yaa-
JeHuH n3 noMetieHnit Goabiuero obbema yaenb-
Helil Bec onmpenenserca no opmymne

Ysm = Ysmm + O!OS(V_' 10) <9,
rae V-obbeM nomewenus, Thic. M2/4.

(20.12)

Mpumep 20.2. Jqns nexa xateropuu B pas-
mepoM 120 x 144 x 4.8 = 82944 m® (puc. 20.1).
PaccyuTaTh yaaleHue abiMa npu noxape, lns
3paKyalmH CIyKaT H[ATh aBeped  TLIOMIAABIO
§x 2,4 x09 =108 M. Tpu 3BaKyauuu B cesep-
HOM HANpPABJIEHHH HYXHO OTKPHITH TPH NEPBHIX,
fBe BTOPHIX M OHY TPETBIO JBEDH, a B 3aNafHOM
HATMpPABJEHMH, BBIXOAH M3 [IBYX NMEPBBIX aBEpeH,
HYKHO OTKPHITB ONHY BTOPYHK H OfHY TpETHIO
apeps, PacyeTHas TemmepaTypa BO3[yXxa MMHYC
24° C, ckopocTh BeTpa B X0J10aHbI# mepuon 13,5,
B Telnkni 4,7 M/c.

Pewenue. Y nenvublit Bec ApiMa no dopmyne
{20.12) cocraBut: ¥, = 6 + 0,05(82,9 — 10) = 9.6
npunato 9 Hym?.

VnenwHulil BeC BO3yXa

3463/(273 — 24) = 13,9 H/M?,
posmyxa 1,42 xkr/m’.

IJIOTHOCTB

* PacueTHyI0 CKOpOCTh BeTPa, yKasarHyio B CHull
2.04.05-86 ¢ koxpduunenTom obecnesennocts 0,8, wm
pacyeroB AbIMOYAJICHHA IPEANIOKEHO OFPAHUYHTL 5 M/c
B [Ie19X COKpALCHHA 3aTpaT Ha CHCTEMBI AbIMOY JAJICHHA.
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Puc. 20.1. Iaan nexa x npumepy pacietra 20.1 (4-3Ba-
KYalHOHHBIC BBIXOAbI H3 ropillero HOM&U-[CHHH)

/—WaxTh ALIMOYAAJCHHS; 2-OKHA ¢ OTKpLIBAKOUMMHCA (pa-
MYTaMH

1. TTo ¢dopmyne (20.5) onpexenseM pacxon
abIMa TpH tonaam 4, = 1 M2

a) mia gBepedl B HaBeTpPeHHOH CTeHe rops-
ero MoMeLUeHHs!

G =3584[(2,4/2+0,2)(13,9-9)1,42 +
+0,7-13,5%-1,42]1%* = 58560 kr/(u-m?);

0) ans aBepeil B IPYrMX CTeHaX

G = 3584[(2,4/2 + 0,2)(13.9 — 9)1,42]%3 =
= 11186 kr/(1-M?); BeTep YBETHUMBAET pacXon
AsiMa B 5,2 pasa.

[ns BEIX02 Yepe3 No0yro ABeph NOMELIEHHS
HeoBX0oMMO OTKPHITH €llie IBe JBepH.

2. Tlo dopmyne (20.9) HaxoauM BeJMYMHBI
n W m a8 OJHOH [BepH B CeBEpPHOH CTeHe
n=1u m=1; ana OByx aseped B BOCTOYHOH
creie n=0,5 u m=0,5 grs gByx nsepeit B
oxHOA creHe n=05 u m=0,5 TIlpu stom
K, = 0,577 nna nsepeit cesepHoit cTensl u 0,34
ANA BOCTOYHOH M IOXHOH CTeH.

B nomewernuun pabortaror 80 4en., T.e. MpH
JBaKyallMd Ha OaHy Asepb npuxoaurca 80/5 =
= 16 ven. Torma K; =0,05-16 = 0,8.

DKBUBAJEHTHAA 110 PaCXOAY MIOWAAL gBepei
no cdopMyne (20.6) Ha HaBeTpeHHOH BOCTOYHOM
CTeHe 37aHHA C ABYMS [BEPAMH [1a BBIXOZA W3
NIOMeLleHHs COCTABHT:
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£4;=20924K,K, =
=432:0,34-0,8 = 1,175 Mm%

ONHOH IBEpPH HA CEBEPHON CTEHE MOMELIEHHS
Z4,=092,4-0,577-0,8 = 0,997 m%;

OByX nBepeit Ha roxHOH crewe 1,175 M2, a
BCEro JUIA CEBEPHOM H HOXKHON CTEeH, He HCILITHLIBA-
IOLIAX NaBJIEHUS BeTpa, 1,175 4 0,997 = 2,172 M2,

3. OmnpenenuM pacxon AbIMa 33 CHeT BO3AYXa,
MOCTYNAIOIIEr0 Yepe3 ABEPH HABETPEHHOH CTEHBI:

G, = 58560- 1,175 = 68808 xr/1;

JBEPH CEBEPHOH M KOKHOM CTEH

G, = 11186-2,172 = 24296 xr/u.

O6mmit
= 93104 xr/u.

[0 MNSHHPOBOUYHBLIM YCJIOBHSAM MPHHHMAeM
n, = 14 OLIMOBBIX 30H, H3 HUX 12 30H pasmepoM
no 54:24 = 1296 M®> W nBe NPHOKOHHBIE 30HBI
wiomagkio no  72-12 =864 M®. Ymcao 30H
ny > n, NOITOMY TIDHHMMaeM pacXod AbiMa ANA
Kawaoi 30Hb G, = 93104 xr/u.

s kaxpolt w3 12 IBIMOBBIX 30H NPOEKTHPYEM
ABIMOBBIE WIAXTHI C JeduieRTOpaMH TI0MAABIO
nonepedHOro ceveHms waxt 93104/19740 = 4,7 m?,

3nece 19740 xr/(4-M?) ~pacxon asmva Ha 1 m?
ceYeHHsl IUaxThl BbicoTol 4,8 -24—-02+2=
= 4,2 m, npunaTeii no tabn. 20.2 ( B pacuete He
YY4TEHO OrpaHH4eHHe CKOPOCTH BeTpa 10 5 M/c).

B kaxno# apiMomo# 30He mpoOEKTHpPYEM Mo
JABe ABIMOBBIE 1UAXThl Maowansio no 2,4 Mm% B
KaxA0H 14XTC YCTAHABAWBAEM MO 1UECTh JIbIMO-
BhIx knamanos KITOlx nmowamsto 0.4 M? (cM.
Taba. 20.1).

¥ nanenve asIM2a W3 AByX 30H, IPHMBIKAIOLIMX
K OKHaM, TPOeKTHpYeM HePC3 BepXHEMOABECHBIE
¢dpaMyrs, och KOTOPHIX HAXOAMTCA HA BHICOTE
1,3 M OT HHKHero ypoBHA CTOSHUA AbiMa. Ppamy-
ri oTKphiBatoTca Ha 45°. Koabduument B dopmy-
ne (20.10) K =0,75:0,707 = 0,53. [Ipu Temnepa-
Type Hapyxoro Bo3ayxa MuHyc 24° C B pacueTHoI
Beicote 1,3 M g,,, = 1.3: 189 = 6,14 TLIC. Xr/% (cM.
T1abn. 20.2). IMnomaae oTkpsiBarmmxcs dhpaMmyr
B Kaxxao# 30He n0.1%HA 66Tk 93104/(6140-0,53) =
= 28,6 M* unn o 2,4 M? B KaXAOM 6-METPOBOM
mare KOJIOHH NPHOKOHHOH 30HbL. [Tnomans dpa-
Myr B 28,6/4,7 = 6 pa3 Gonblue MiOWANH CEYEHURA
IIAXT.

pacxon AbiMa cocTaBut G, =

20.6. TIPUTOYHAA
MPOTUBOABIMHASA BEHTHUIALINA

HapyxHbIii BO31yx HpH MOXKApe CleAyeT mo-
naBaTh B IMGTOBbIE WIAXTHI B 3JaHHAX C He3a-
ABIMIIAEMBIMH JIECTHHMHBIMH KJIETKAMH, B Heda-
ObIMISIEMBlE JIECTHHYHBIE KJIETKH 2-ro THNA, B
TaMOyphI-LLTIO3E] TIPH HE3AABIMISEMBIX JIECTHHY-
HBIX KJeTKax 3-rO THna ¥ TMpH He3aJBIMIAeMbIX
JIECTHHHHBIX KJETKaX, HE HMEIONIMX BBIXO/A He-
TIOCPEACTBEHHO HAPYXY, B TAMOYpBI-1IAK0O3bI TIepen
nudTaMu B MOJABANBHOM 3TaXe NPOUIBOJICTBEH-
HBIX M 0DIIeCTBeHHBIX 4 IMHHHCTPa THBHO-OBITORBIX
31aHui B B TaMOYpBI-LLTIO3BI Nepel TeCTHUHAME
B TIOABAJIBHOM 3TaXe C NOMEIIEHHAMH KaTerOpHH
B. B 3panumax kateropuit A m B B Tambypsl-
ILITF03BI IPH HE3AABIMIIAEMBIX JIECTHUMHBIX KIIeTKax
cflenyeT MOAAaBaTh BO3JYX MOCTOAHHO H3 pacuera
cO30aHHd B HHX H30bITOYHOro aasnexus 20 Ila
NpH 3aKpLITHIX ABepsax. [laHHblE N0 HE3abIMIse-
MBIM JTeCTHHYHBIM KJeTkaM npuseieHs! B CHull
2.01.02-85.

Pacxon HapyXHOro BO3[YyXa [Nl NPHTOYHOHN
TPOTHBOABIMHOM BEHTHAALUNM JOJDKEH PacCUMTHI-
BaThCA HA MOAJEPKEHUC NMPH MOKAPe NABJIEHHA
Bo3yxa He Mesee 20 IMa: B ubToBHX wWaxTax
TIpH 3aKpLITHIX [BEPAX HA BCEX 7TAXKAX, KpoMe
HHKHETO; B HIDKHCH 4acTH XaXIOro OTCCKa Heda-
ABIMIIIEMBIX JTECTHHMHEBIX KJIETOK 2-TO THAZ NpH
OTKPBITHIX IBEpAX, HA NMyTH 7BAKYalUH W3 KODA-
IOPOB ¥ XOJIOB HA 3TAXE NOXapa, B JECTHHYHYIO
KJETKY H M3 30AHHA HApPyXKy, NPA 3aKPBITHIX
ABEPAX H3 KOPHOOPOB M XOJIOB HA BCEX OCTAML-
HbIX JTaxax; B TamOypax-uutio3ax Ha 3Taxe fo-
®apa B 34aHHAX C HEIAOBIMIACMBIMU JIECTHHY-
HbIMH KTETKAMH 3-r0 THNA TIpH OAHOMN OTKPBLITON
ABEpU B KOPHIOP KM Xow1: B TamBypax-tinrosax
nepen IU(PTaAMH B TOABAILHBIX JTaxax obue-
CTBEHHBIX H TIPOM3IBOJCTBEHHEIX 3JaHHI NpH 3ak-
pHITBIX ABEpPAX; B TaMOyphI-1LITIO3B1 NEPE NeCT-
HMIAMH B TMOJBATBHOM ?Ta@me ¢ NOMELECHUAMH
xaTeropuu B mipu oaHON OTKpBITOH ABepH B noa-
BaNbHBIA ITAK.

Japnenne Bo3ayxa B JuproBoil mwaxre, [1a,
MpH  He3aJbIMIAEMOR necTHHYHOH kieTke l-ro
THNA ¥ BecTHGIOME NpH He3aAbIMISEMON TeCTHHY-
HOH KJeTke 2-ro THNa omnpenenseTca no dopmyne

P, =07v?p,, + 20, (20.13)

rie v-pacdeTHaA CKOPOCTh BETPA, M/C; P,,, —NOTHOCTE
HApYKHOTV BO3YyXa, KI/M>, Ipy napaMeTpax B B xo10a-
HbIt epHOA roma.

Pacxoa HapyXHOTO BO3AyXa, Kr/4, nojaasa-
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TABJIALIA 20.3. CPEAHHI PACXO/ TPUTOYHOTO BO3AVXA B JIECTHUYHVIO KJETKY G,,, kr/y,
HA KAXIBIA 3TAX CO BTOPOI'O 110 BEPXHUA B 3ABUCHUMOCTH OT JABJEHHUS
B JIUOTOBOW WAXTE HA MEPBOM 3TAXE p,,, Ma

3uauenus G,,, KT/4, PR YHCAE dTaxei
Py 10-14 15-20 J 21-27
H uMCie nBepeit

4 8 16 4 8 16 < 8
50 900 1400 1700 1250 1450 1750 1350 1550
100 1300 1700 2100 1550 1600 2150 1650 1900
150 1650 2050 2400 1800 2100 2450 1900 2150

200 1900 2250 2700 e = e =2 =

emoro B THOTOBYIO WIAXTY, TPH HE3aABIMIAEMOH
NECTHH4HOM KIETKe ompemenserca mo dopmyne
G=G +[Gu—

- j(tﬂt + 25N = 1),

rie G, ,~Pacxon HAPYKHOTO BOYIAVXA HEPEY OTKDPLITHIE

asepH THGTOBOR TMAXTEI WA ITA¥E MOXApa, KOTOPE

onpenetretcs Mo donmyvram npu z-ofpazHom BXoze
p TaMByp y HupyRHON apepH:

npH Neyx nrdTax
G, = 2350 + 1000 x

(20.14)

x (8,8 P, — 12)%%; (20.15)
npH Tpex THdTax
G, = 4350 + 1000 x

x (1295 P, — 11,55 (20.16)

Gy - Cpeauuit pacxon pnaayxa, REIXOASWEro M3 judro-
BHIX IMAXT, Hd K2X/IOM 2TaXe CC BTONOTO M BHUME. Yepes
HETUIOTHOCTH 3aKPBITLIX [1Bepef, kr/4.

Gy = 1050 4+ 52 P, +
+ 20(N — 1)+ 30(n — 4%, (2017)
P,-onpenensercs no dopmyne (20.13), N r »-coor-
BETCTBEHHO YHCNO TAXcH B 304MMIT W CPe/lHee MHCI0
neepelt Ho 3TAKE JUAHHI.
[Haenenye, pa3BupaeMoe BeHTHIRTOPOM, [Ta,
MOJAONIEM BO3AYX B AHDTOBYIO LIAXTY. ONMpEne-
asercs mo dopmyne

P,=AP,+ P = Nh(You—=7v) (20.18)

rae A P,-noTepu aaeresns 8 cety, Ila, no sxona sosuy-
xa B qupTOBYRO taxty; N ¥ h-uwcic yrakelt noawwit
¥ BHCOTA 2TAKA, M Yoy — ¥~ PAIMOCTH Y€ ThUbLIX BECOB
HAPYKHOIO BOITyXa M BCIAYXa B JIH(TOBCE wwavrre:
npe-45°C passocTk papea 1,7: npu-35-1.5% npw
-25°-1,1; npu~15°-0,85: npu -10°-0,7; npu-5" 0 56

PacxoZ BO3AVXA, IOO4BAEMOTO B HERabiM-
J9EMYHO TECTHHUHYH) KNeTKy 2-ro Tena u rudro-
BYIO LIAXTY NDU Hell, PACTIOMOKEHHBIE TUK, 4TO W3

JBEPH TIOITANKHOTO KODHIOPd THOAM BHIXOAAT B
MH(TOBLIHA X0/ M M3 HETO HA JIECTHAYHYIO K TETKY,
3aTCM, ONYCTHBLUMCH HA MEPBBLIA JITAX, BLIXOAAT
B BeCTHOIONL W RApPYXKY, ONpeferseTcs 10
dopmyne

Gy = Gpy(N = 1)+ G, + 091G, (20.19)

rie G -cpeasui pecxoa Bo3gyra. NpHxongummics Ha
Kaw LI 312X CO BTOPOro 1o BepxHHUil. onpenenseMslit mo
Tafin, 20.3, B 28BMCHMOCTM OT LAB/EHMA BO3YyXa B
muprosoft maxte np yposse nepmoro iraxa P, onpe-
aensemoro no gopMyne

P =CPo—~cAPy, (20 20)
C=28c=01 npu aoyx audprax:'C = 1,56 # ¢ = 0,067
opH TpeX M C= 1,4 u ¢ = 0,053 npx verripex auprax;
Py o- napense B pecvubione, onpeneasemoe o popmy e
(20.13) (woscraenp BMecTc P)); JasneuMe HA 3AKPLITLIE
AREPY NPH BHXOAE M3 MHDTOBOIO XOMIA BEPXHEro axa
Ny JECTHHYRYID KJIETKY 2-TO He3aUbIM TIEMOro 1A,
cormacHo THuIT 2 04.05- 86, He aOmKHC HPEBBLILATE
150 M4, irpu 9ToM JaBneHme » BecTubrone (1a pac-
CMATPUBaeMOH NJIUHMPOBKH) P o e JOMKHO NpesLIaTh
BEeSHUMN, yKadaMubix b Tala. 20.4;

(7, ~ PUCXOZ HApYKHOIO BO3AYXE YEPE3 OTKPHITYIO
BYOHYHO 1BEPh B LudHue 1IpH obnMHO ynoTpefaseMom
z-ofpaasom nxoanom TamOype onpeaeasetcd no Gopmyne

G, = 4566 P,,"; (20.21)
(7 o~ DACXC HBIMA, YURIHEMOIO M3 KOPHIOPA CHCTEMON
UNOTHBORBIMUHOR BHITHKHON BEHTHINUMM HA 3TANE, HA
XOTAPDOM TPOHIOHIET MOXADP: ONpPe/Te/IAeTCA no hopMyite
(20.1Y nim (20.2).

PalHocTs [JaBieHHd B NECTHHYHOY KIIeTke
H nrdTOBOH 1MAXTE Ma YPOBHe BEDXHEr0 ITaxa
pasua: APy =P, — P y. [Ana paccmatpusae-
MOTO CIYHIA PeKOMEHIYSTCA IPHHAMATS He §o.tee
100 Tla npe monave Beero BOINYXa NS JECTHHY-
qoit gneter w midbToand maxTer 0 THAM ReHTHIA-
TOPO'Y B TECTHHUUVEY YNETKY © nochneayrorieit
nepraYel 4ASTH BOYIVYA B MMQTOBYIO 1IAXTY.

lNpr HezaBucHMONl nNogave B JIECTHHYHYIO
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TABJIMLA 20.4. TIPEJEBHBIE 3HAYEHUSA
JABJIEHUA B BECTUBIOJE p,,

Yucno | Yucno | 3sadenus pyo, Ila, npu uncae '
JTaxed | nAGTOB ZIBEpeH Ha ITaxe
B 304HUK
16 8
MPH TeMMeparype
HapyXHOro Bo3ayxa, °C
—45|—251 ~5 | —45|-25{ -5
10-14 2 75 8 9% — — —
3 9 100 — — — —
2 50 65 9 90 110 —
15-20 3 60 80 100 120 — —
4 7 9% 110 — — —
20-27 3 35 60 80 350 80 100

4 45 75 90 60 90

KJeTKY ¥ JU(GTOBYIO WAXTY O [AC/bHBIM BCHTMIS-
Topom A Py cnenyer npusuMath 50 Tla.

Kak Buano u3 tabn. 20.4. veo6xoaumMoe 1aB-
JIEHHE BO3/AyXa B BeCTHOMONE NMpPH PACYETHOH ero
Temnepatype — 45" C obecrieynBaerca B npedetax
ckopocTn Betpa ot [ (35— 20/(0,7:1.55)1>% =
= 3,7 m/c no [ (120 — 20)/(0,7-1,55)]%% = 9,6 myc,
XOTH pacyeTHblE CKODOCTHM BeTpa JOXOIAT A0
17,5 m/c (Horopoccuiick). CnenosaTtelsHo, f101-
HblH 3dCKT N0 3alUUTe JBAKyalHOHHBIX BHIXOACS
M3 3JaHUS HE BCErJA JOCTUMCHM,

Pacxoa Bo3Zlyxa, NOCTYMAIOLIErO B JIECTHHY-
HYK KIeTKy, ompenensercs mo puc. 20.2 B 3aBu-
CHMOCTH OT TPHHATON PasHOCTH daBieHHs A Py
MCKly JleCTHHYHOMH KJIETKOM W JIHGTOBOM 1axTol
IpY yyeTe AaBneHus B JUdTOBOH waxre P

Pacxon Bo3mgyxa, nocrymatoiiero B audTo-
Bylo waxty G,, onpenensoT no Gopmyre

Gy =Gy = Gy, (20.22)

Haenenue posayxa. [1a, co3jjaBagMoe BEeHTH-
JNATOPOM, TOAAHOUIMM CYMMAPHBIR pacxoa Bo3ay-
xa Gy, Kr/4, B JTECTHUYHYIO KAETKY W 14dTOBY:O
IAXTY, PABCH:

AP,=AP, + APy, (20.23)
rie A P, —onpenensicres no dopmyse (20.18); A Py~ pas-
HOCTH AAB/ICHHA MeXy JecrHuynoldl Kierkod H Jmdro-
BOM 1IAXTOH Ha BEPXHEM 3TaXe 3NaHHA. IPHHAMAEMAR He
Gonee 100 ITa.

Pacyernl nmomaud BO3/lyxa B JIeCTHHYHBIE
KJICTKH ¥ JU(TOBbIE MAXTHI IPH APYTHX MJI2HHPOB-

xax npupefedsl B [Tocobun x CHull 2.04.05-86.

Pacxon HapyXHOro BO31yXa, Kr/u4, monaBa-
eMoro B TaMOyp-LLIO3 TNPH  HE3aAbIMIAEMOI
JIECTHUYHO#M KJIeTKe 3-T0 THIIA, PACCHHTHIBACTCA 1O
dbopmyne

G =60004 + 120/, (20.24)
roe A -IUowaas IBepr, M2, Ha BXoae B raMByp-Lnos u3
KOpHIOpa HIM XONMa Ha I3TAaXe moxapa, [- UiHHA
BO3AYXOBOMa € 3AKPBLITBIMH KIalNaHaAMH, MO KOIOpOMY
MOOBOOMTCA BO3OYX, M.

Ilpumep 20.3. 3anpoekTHPOBATH 110124y BO3-
AyXad B HE3aIBIMIISEMYHO JIECTHHYHYHO KNETKY 2-To
THHA ¥ B JHPTOBYIO WIAXTy Ans ABYX nudToB
B KUJIOM 17-3TaHOM JIOME C YETHIPbMS KBAPTH-
pamu Ha Kaxaom sTaxe B Hosropone npu pacyer-
HOIT CKOPOCTH BeTpa 5 M/c B XOJOAHbIH mepHoa
rojaa (napamerpsl b).

ITonaua Bo3ayxa npeaycMarpHBaeTCs OFHOM
NPHTOYHOH CHCTEMOW B JIECTHHYHYHO KJETKY, OT-
KyJla BO3AYX OTBOAMICA B MH(TOBYIO 1IAXTY BO3-
NYXOBOJOM MJIH 4€pe3 CrelHaJbHOE OTBEPCTHE
B pasjensiolueit crexe,

1. ITo dopmyne (20.13) onpenensem naBlneHne
BO3ayXa B BecTubloNe NMpH pacueTHON CKOPOCTH
BeTpa 5 M/c

P, =0,7-5%1,434 + 20 = 45 Tla.

2, 3azaeMcs  peKOMEHOYeMOM  pa3HOCTHEO
OABIICHUH MeX Ay NEeCTHHYHOH KneTkoH u mu¢To-
BOil INaxTo# Ha BepxHem 3Taxe APy = 100Tla
1 no dopmyne (20.20) onpeuensieM JaBieHHE B
NuDTOBOH 1IAXTe HA NEPBOM 3TaxXe

P, =245-0,1-100 = 80 ITa.

3. Tlo taa. 20.3 mpu 3TOM n4BICHHEM, HHTED-
IONHPYS, HAXOUM CPeaHME pacxoX Bo3oyxa de-
pe3 HeMIOTHOCTH 3aKpBITBIX aBepeit JHdTOBOI
maxtol G, = 1430 kr/u.

4. Tlo dopmyne (20.21) Haxoaum pacxon
BO371yXa 4epel OTKPHITHIE BXOJHbIE [BEPH 3/1aHUA
G, = 4566-45%% = 30 600 xr/u.

5. Cymmapusiit pacxon Bo3Zdyxa, noJapae-
MOro B JIECTHHYHYIO KNETKY H AHGTOBYIO IaXTy,
onpeaeauM no dopmyse (20.19)

G, = 1430(17 — 1) + 30600 +
+3420-0,8-23%/1,1 = 6890:0,91 = 59 750 xr/x,
rae 6890 kr/u-- pacxolt BosayXa. NOCTYNAOLIETO B
KOPHIOP 3Ta%a, Ha KOTOPOM NpoH3oLlie] noxap,
yepe3 asepn pasMepom 0,8 -2M; pacxon onpene-
Jged no Gopmyrne (20.1), mpudemM pacxox nsiMa
HpHUBeaeH K PAcXoly BO3ayXa ¢ IOMOLUBK Ko3d-

buumenrta 0,91,
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Xond HAPYXHOro Bo3ayxa Gy, HA4r€eTaeMoro B

He3aJbIM/IAEMYIO JIECTHHYHYIO KJIETKY 2-T0 THIla B 3aBH-
CHMOCTH OT Pa3HOCTH HABJIEHUA MEKIY JECTHUYHOR
KIeTKOH ¥ ndToBOH WaxTok Apy Ha YPOBHE BEpXHEro
3TdXa ¥ OT JaBleHMs B JUPTOBOH 1uAXTe HAa NEPBOM
ITake p;
2-nea audTa npu p, 120 u 60 Ta, 3, 4, 5 Tpu sudTa npH p,
80w 30 Ta. 6. 7 & vpw nudra npu p, 140, 90 u 40 MMa, 9. /0.
11 wetwipe audia npu p; 14{ 80 u 20 INa

ln
130,

6. Pacxon Bo3ayxa, MO4BAEMOro B JECTHHY-
HyIO KJIETKY, TIpu APy = 1001Tla u P, , = 80 I1a
no puc. 20.3 paser 24 500 kr/4.

7. Pacxon BO3ayxa, MPOTYCKAaEMOTO M3 JlecT-
HUYHON KJIeTKH B JMQPTOBYIO WIAXTY, BBIYUCIAEM
no hopmyne (20.22):

G, = 59750 — 24500 = 35250 Kr/u.

8. JasneHHe, cO3/1aBaeMOE BCHTHIATOPOM
JU18 TIOHAYH BO3AyXa B JECTHUYHYIO KIETKY, NpH
MOTepsAX AaBJEHUS B BO3AYXOBOJAX Y BEHTHIATO-
pa P, onpenenseM no dopmynam (20.23) u (20.18):
AP,=P,+ 80+ 100~ 17-2,8(1,43 — 1,22) =
=P, + 170 Ma.
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HU3KOTEMIIEPATYPHBIE BTOPUYHBIE
SHEPTOPECYPChI

21.1. MICTOYHHKH, NOTPEEUTEJIN
W HEJECOOBPA3ZHOCTD
HCMOJb30BAHUA
HH3KOTEMIIEPATYPHBIX BTOPHUYHBIX
SHEPIOPECYPCOB

B cBA3m ¢ 061MM HepreTHYECKHM TehHIHTOM
HEOOXOAMMO HCKaTh NYTH 3KOHOMHHM TeILIOBOH
JHEPIHH B CUCTEMAX BEHTH/IAIMH H KOHIHLHOHH-
poBaHMA 34AHHMH pa3HYHOTO Ha3HaveHHda. OgHEM
M3 HAIPABJIEHHH COBEPLICHCTBOBAHHA W COKpallle-
HHA HEPrOEMKOCTH CHCTEM BeHTHJIANMH H KOHIOH-
LMOHHPOBAHUSA ABNSETCA HCNOIb30BAHHE AJIA Har-
peBa NPHTOYHOTO BO3AYXa TEIUIOTHI HH3KOTEMIe-
paTypHBIX BTOPHYHBIX 3Hepropecypcos (BOP).

B kauectse TermoHocHTens BOP moxer uc-
TOJB30BATHCA TEMIOTa:

a) cogepxaulasics B BO3AyXe, YAANAEMOM
chcTeMaMH MecTHOM WiH obmeobMeHHON BeHTH-
JAIHN; .

6) razoso3aymHOM# cMecH, yaanseMoit ot
TEXHOJIOIHYECKOro 06OpPyAOBAHMS,

B) BOABI OGOPOTHBIX CHCTEM, OX/AXIaIOLINX
TexHoJoru4eckoe obopyaosanne u Ap.

HocTaTo4yHO ILMPOKOE PAcMpOCTPaHEHHE TOo-
JIYYH/IA CHCTEMBI YTH/TH3AIKM C BO3AYX0-BO3IylL-
HEIMH TEIUIOYTHIM3aTOpaMH (pereHepaTHBHBIMHU
M peKyNepaTHBHBIMH), @ TAKXKE C }KHIAKOCTHO-BO3-
AYWHBLIMHA TEIUIOYTHIM3ATOPAMH H NPOMEXYTOY-
HBIM TEIIOHOCHTENEM.

Ecnu yTunm3MpoBaHHOW TenjaoThl HegocTa-
TO4HO Ans obecneveHus 3aJaHHON TeMOepaTyphl
MPUTOYHOr'O BO31YXa, NMPOEKTHPYIOTCA MOMOJHM-
TelbHBle BO3ayXoHarpesatead. Inouaas noeepx-
HOCTH HAarpeBa AOMOJIHHTENbHBIX BO3AyXOHArpe-
BaTenelf paccHMTBIBAETCA C y4eTOM HepaBHOMep-
HOCTH HX TEIUIOBOM HAarpy3ku B Da3/H4YHBIX 3KC-
yaTAUHOHHBIX peXxuMaXx (mpH 3amuTe oT o6Mep-
3aHHA TEMIOYTHIH3aUHOHHOrO 000pyaOBaHHs,
NPH H3MEHEHHH NMAPaMETPOB H PACXOAOB TEIIO-
Hocurenedi BOP u T.11.).

Kak mnpaBuio, pacder TemaoyTHIM3aLUMOH-
HOro 06opyAOBaHUA BRIMOMHACTCS A1 XOJIOAHOTO
nepuona roaa. BosMoxHaa 3KOHOMHA X0J104a Ha
0o6paboTKy NPHUTOYHOrO BO3AYyXa B Tembli nepu-

O rojia ONpEAEIAeTCs B 3TOM CJAydae C yYeToM
niollaay Ten1000MeHHOH NOBEPXHOCTH MOJI0-
OpanHOro TEeMIOyTHIH3AUMOHHOTO 06opyAOBaHuS
(TO).

Cucremsl yruausandu BDOP nnd otonseHus,
BEeHTHJIALIMH W KOHOWIIHOHHPOBAHMS 3IaHMI pa3-
JHYHOTO HA3HAYEHHS CJIEOyeT MpPOeKTHPOBATH B
cooTBeTCTBHH ¢ Tpebosannamu CHuIT 2.04.05-86.
Heo6XoqHMO YYHTHIBATB, YTO TEMIEpATypa HO-
cuteneft BDP B 0fHOKOHTYPHBIX CHCTEMaX YTH/IH-
3aUMM He J0/KHA NpeBHIllaTh MAKCHMaJbHO J0-
NYCTHMYIO 10 TEXHHYECKHM YcaoBHaAM Ha TO; He
JonyckaeTcs HCIOIb30BaTh Takke Hocutenu BOP,
coiepikalllie BellecTBa, crnocoOHBle OKa3aTh Ha
obopynoBanne paspymaromee Bo3geficTBHe.

INMpu ucnonb3osanuu TemnoTel BOP so3nyxa
HJIM ra30BO3AYLIHEIX cMecell, comepxamux ocax-
JatomMecs TBUIM M a3po3onH, HeobxoaMmo Ha
pxoae B TO obecrnevHBaTh CHMXEHHE KOHLEHTpPa-
IMH TBIMM M a3po3oneff Jo ypoBHeit, cOOTBETCT-
BYIOLMX TeXHHHYECKHM YyclIOBMAM Ha obopyaosa-
HHe, NMyTEM OYHCTKH BO3/yXa WM ra30BO3IyLIHBIX
cMecelt nepen noctymneHueM B TO; oTKIOYeHHEM
TO ot HocuTens BOP Ha Bpemsd, Koraa OHO He
HCTIONIB3YETCH; MYTEM OUYMCTKH TEnI00OMEHHBIX
NOBEPXHOCTEH OT 3arpA3HEHHA.

PesepeHoe TennocHaGKeHWe OT MEPBHYHOrO
uctoynuka Ternotsl (TAL, xoTensHo# ) maa cue-
TeM YTHIH3alUMH TPOEKTHPYETCA B TOM ciyuae,
ecs, cornacio CHull 2.04.05-86, He gomyckaeT-
Cfl COKpallleHHe TeMIOBO# MOMHOCTH moTpeGure-
ns. [1pu 3TOM Tem10BAS MOLIHOCTL OT MEPBUYHO-
ro MCTOYHHMKZ ONMpENeNfAcTCS C Y4eTOM pekuMa
nocTynneHus ¥ morpebnenns BIP, a Takxe B
3aBHCHMOCTH OT AOMYCTHMOTO OTK/JOHEHHS mNa-
paMeTpoB BO3/yxa B noMereHun. Hanpumep, ans
CHCTEM KDYTJIOTOAHYHOTO M KPYrJI0CYTOYHOTO KOH-
OHUIIHOHHPOBaHHA HeoOXOOMMO MpeaycMaTpHBATh
100%-HBI# pe3epB TEMIOTHI; A8 CHCTEM MPUTOY-
HOH BCHTH/IALIMH, COBMEUICHHOH C BO3OYyIIHBIM
OTOIJICHHEM, IOCTATOYHO NPEAyCMOTPETh pe3eps
Ten1oTel B 0o0beme, obecnevusaromeM TemIepa-
TYpY BO3AyXa B NOMEINCHHH, KaK MPH JCKYPHOM
OTOMJICHHH.

1fenecoobpa3HocTh M O4EPENHOCTH HCIOJIb-
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30BAHHA TEMIOTHI PA3NHYHBIX TEIUTOHOCHTENeH
BOP ans oToNICHUSA, BEHTHASIHNA U KOHHIIHOHH-
pORaHMA, BHIGOP CXEM M TEMJIOY THIH3AIHOHHOIO
obopvIoRAHNS ONPE/IENAFOTCH TEXHHKO-IKOHOMHM-
YECKHM pH.C‘lCTOM. Kak TIP{IHH.TIO, B NMEPBVHO O4E-
peib MCHOJIB3VETCH Temiora Hocuteraedr BOP,
uMeronpx Oosee BBHICOKYIO TCMOEPATypPy HIIH 3H-
Tanenuio. TennoTa BO3AYXA, yTANAEMOTO CHCTE-
MaMH BBITSXKHON BEHTHIISLHH. HCTIOIBIYETCH B TeX
clydasx, KOTAa HE AOMYCTHMBI DPEHHPKYTATIRA
BOIYXA W3 MOMELICHHS HIH NPHMECHEHHE JIPYTHX
B3P ¢ 6ObIUIAM MOTCHUHATOM.

IMpu HATHYHE Ha TPEANPHUATHH HITH B 3JaHWH
HECKOITbKUX palIHUHRIX TelToHocuTeneli BIP,
KOTOpbIe MOTYT HCTIONTb30BATHCA B OJHHX H TeX Xe
TEIONOTPeGNAONINX CHCTEMAX, YCTAHABJIHBACT-
¢l IPHOPHTET MCNOTb30RaHUS TennoTel BROP nns
KaXI0TO TemnoroeHTens. Jlas 310ro onpenensior
BEHYHHY TENJIOBOTO TIOTOKA, TIPOIOMKHTENBHOCTD
W PEKHM HCIONB3OBAHHA B TeucHHWe TepHONA
TETIOMOTPCONEHHA KAXIOTO H3 TelmnoHOCHTe el
BIP, BuibupaloT MpHOTHIHTEIbHEIE CXEMHBIE De-
eHHs cHeTeM yTwiausansd B3OP, npowieonast
OPHERTHPOBOYHBIH NOADOP TEMIOYTHIIH3AIHOH-
Horo OBOpY/IOBaHHA. OMPEC/AOT €ro OPHEHTH-
POBOYHYHO CTOHMOCTD TI0 METO/HKE, TIPHBEIEHHOH
B PekoMeHNAUMAX MO ONpeneNeHuto 3KOHOMM-
yeckoit HPPEKTHBHOCTH CHCTEM OOecTIeHeHWs MHK-
POKJIMMATA TPH HCNO/1b30BAHHH BTOPHYHBIX JHEp-
ropecypcor (LIHUH Mpom3nauuit, 1986), a Taxxe
JaTPATHI, CBA3AHHBIC CO CTPOMTENLCTBOM M 3KC-
MAyaTauueil CHCTEM yTHIM3AlHH.

B kayecTBe KPUTEPHA AMTA ONPENEICHAN PHO-
PHTETA MCTOMb30BAHUA TEMAOTH Pa3lHYHBIX Tem-
nodocHteneii BOP  pexomMennyeTcs NpHHHMATE
fnoxasaTelb IKoHOMMIYeckol dddekTusHocTn R,
XapakTePHIVIOUMHA  MOTY4EHHYHD  3KOHOMHIO
CPEJICTB B CHCTEME YTHJH3AIWM HAa C/(HHHULY YTH-
NH3UPOBAHHOM TETIOTHI,

- R QnC—3"—-EKY
= ou
¥T

rae Q;’l‘—nomoxuan roa0Bas IKOHOMHS TEIL10ROI Hiep-
MM 32 CHET YTHAM3AUMH FENAOrLl -r0 TENNOHOCHTEAR
B3P, Nix/ron: C—-uena TenjoBoli IHEPrHH TEIIOHO-
CHTENA [EPBHYHOIO HCTOYHHKA TeIioThl, pyb.; 3" -
'.llCllJ’[yaTauﬁﬂHHHE 34TPaThi, CBAIAHHbBIC [+ yrunmauueﬁ
tewmoTHl  iTo Teriomocutens BAP. py6: K-

KANHTAJILHBIE 3ATPUTH, HeoOXOoHMBIE ONR CTPOXTE b= ’

cTBa TEMIOYTHIIH3IALMOHHON CHCTEMBI, HMCIOMB3IYHOIUCH
Tennoty i-ro Temnonocurens B3P (BKiovas cTOMMOCTH
JIaHHSA, JaHATOTO HOMONHHTEIbHBIM 0f0pYIOBAHHEM),
pyb.. E-nopmaTuembil xodbmmment sbpexTusrOCTH
KaNHTATLHEIX BJIOXKEHMI.

BapHaHT KCHONLIOBAHHS TeMIOTHI TETLTOHO-
cutens BOP, obecrievuBaomni Hauboabiryto 3xo-
HOMHEY CPEJICTE HA COHHMLY YTHIHIWPOBAHHOM
TETUTOTH, ABJISETCA MPEANOYTHTE.IBHBIM.

nph BBEITIOTHEHUH TCXHUKO-IKOHOMHYECKOTO
CONOCTABIEHHS HCOOXOIUMO co0IGIaTh YCTIOBUA
COMOCTARMMOCTH  PACCMATPHBAEMbIX  ajIbTCpPHA-
THRHBIX BADHAHTOB NPOEKTHBIY peitennii: obecne-
YCHUE O/IMHAKOBBIX DACXO/IOB H MAPaMeTpoB npu-
TOYHOTO BO3.1YXd: BLIOOD ONTHMATLHOTO pEeLICHHS
o K'd)l(ﬂ()My BAPUAHTY.

21.2. CUCTEMBI YTIWTH3ALIMH
TENJOTHI BOP B XKHJIKOCTHO-
BO3AVIIHBIX TEIVIOYTUIM3ATOPAX
C MPOMEXYTOYHBIM
TENIOHOCUTEJIEM

21.2.1. O6ume noJoXKenns

CHCTEMBI VTHIH3ATIHE TETIOTHl YAATSEMOro
BO31YXAa B KMIKOCTHO-BO3IVIIHBIX TEITOYTH/IH-
3aTOpax ¢ NPOMEXYTOMHEIM  TEITOHOCHTEIEM
(CVIIT) cocTOAT M3 TEMIOYTHIH3AUHOHHBIX 6ro-
koB (TYE). paiMeleHHBIX B KaHANAX yIaJIACMOro
BO3AYXAa H B MPHTOYHBIX YCTAHOBKAX.

TYB B KaHamax yJamseMoOro BO3/AyXa KOM-
TUIEKTYIOTCH TeNNOYTHIN3ATOPAMH-BO3/IYX00X1a-
JMTETSIMH, B KaHaIaX NPHTOYHOTO BO3NYXa — Tem-
JOYTHIH3ATOPAMH-BO3/yXOHATpeBaTenaMu.  Bee
TVE coennHeHb! TpyGONPOBOJAMH B 3aMKHYThIA
HHPKYJIANHOHHBIA KOHTYp, MO KOTOPOMY TpPH T0-
MOIIA Hacoca TNePEMCLIACTCH HPOMENKYTOYHBIH
TEIIOHOCHTETb. TenIOHOCHTENb NP MPOXOXKIAE-
uuK 4epes TYB 8 noToke ropsivero ymansemoro
BO3/lyXxa Harpesaetcd, 3aTeM mnocrynas B TYHB
B MOTOKe XOJIOGJHOTO HAPYXKHOTO BO3AyXa OXJax-
oaeTcs, Farpesas MPHTOMHBIA BO3NYX.

Heo6xoaumMocTs TpHMEHEHHS HACOCA B TAKHX
CHCTEMAX CHHXKAET HAJEKHOCTH CHCTEMBI M Tpe-
GyeT NOMONHHTENBHBIX 3aTPAT AUIEKTPOIHEPIHH.
Onnaxko B CYTIIT ofecneyusaeTcd MnojHas a’po-
AHHAMMHYECKAA HIONALMA TOTOKOB YMANACMOro
H TIPHTOYHOTO BO3AYXa, HCKIIOYAIOUIAA BO3MOX-
HOCTb NEPEHOCAa BPEOHBIX, B3PLIBO- W TNOXapo-
OMACHBIX BENICCTB. 3anaxos, GaxTepuit W apyrux
3arpA3HEHHH M3 YHAN9eMOTO BO3IYXd, a Takke
ofecrieyHBacTCA BOIMOKHOCTh YTHIH3GIHHA TeIUio-
TBI BO3YXd BBITHKHBIX YCTAHOBOK, PAa3MEILICHHbBIX
HA JHAYHTENBHOM DACCTOSHHH OT NMPHTOYHKIX.

HanboTeillee pacnpocTpaneHHe MOJyYHIu
CVIIT ¢ pekynepaTHBHEIME TellOY THIHIATOPAMH,
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a)
APUTOMHLIA BO3AYX
YAANAEMbIA BO3AYX
5} MPHTOMHBIA TIPUT O4MBIA
BO3AYX BO3AYX
YAANREMbIR
BO3AYX

Puc. 21.1. CxeMBl CHCTEMBl YTHIH3AUHH ¢ TPOMEXY-
TOYHEIM TelToHocHTeneM Oe3 nogoipeea (a) M ¢ momo-
rpesom (6)

HCONB3YIOUWIMMHK TETUIOTY YA4IAeMOoro H3 nome-
LIEHHA BO3AYXa CHCTeM oOuteoOMEeHHOH BEHTH-
JAUMH M MECTHBIX OTCOCOB, TeNJIOTY TEXHOTIOIH-
yeckuX BbiGpocos. [Ipu yTHIH3AUMH TeMIOTHI
HU3KOTEMIIEpAaTYPHOro BO34yXa, K4K MpaBHIIO, HE
obecneunBaeTcs Tpebyemblil HarpeB NMPUTOYHOrO
BO3AyXxa. B 3ToM ciyuae HeoOXoAUMO NOABOAMTH
JONIOTHUTENBHYIO TENIOTY OT MEPBUYHOIO (LEHT-
paiu3oBaHHOro) McTouHuka temtoTel (TAL, ko-
TeNnbHOI), IpenycMaTpuBas Jorpes BO3AyXd B J0-
MOJIHUTENBHBIX BO3AYXOHATPEBATEIAX HIH JOMOI-
HHUTENLHBI TOAOTpes NPOMEXKYTOYHOTO TEMmJo-
HOCHTENs B Bojonoaorpesatene. B nepsom cnyuae
cucremsl HaspiBatoTes CVYIIT 6es nomorpesa
NPOMEXYTOYHOTO TeItoHocHTens (puc. 21.1,a), Bo
sTopom cnydae—CVYIIT ¢ nomorpesom npome-
KyTouHOro TemmnoHocutens (puc. 21.1,6).

Temnepatypuas 3¢dextnsaocts CYTIT Ges
nogorpesa 1a 10-20% 6Gomnbiue, yem CYIIT ¢ no-
JIOFPEBOM, HO KOHCTPYKTHBHLIE perleHHs (M3-3a
HEOOXOOMMOCTH  YCTAHOBKM  JOMOJHHTEIbHBIX
BO3AyXOHArpesaTesieil, NoAMEIHBAOUIMX HACOCOB
H T.[1.) M aBTOMAaTH34LHA NepBod CHCTEMBl Hec-
KOJBLKO cliokHee. LlenecooGpasznocTh NpHMEHEHHS
OIHOM M3 CHCTEM ONpedessAeTcs TeXHHKO-3KOHO-
MUYECKHM COTIOCTABJICHHEM.

Y THIH3AIMA TEIIOTHI YIANAEMOro BAAXHOIo
BO3/YXa NPH OXJIAK/ICHHH Ero HHXKe TEMNEpATyphbl
«TOYKH POCKDY BO3JYXa COTIPOBOXKIAETCHA KOHIEH-

canuedf BoAMHOro Mapa Ha TeMmIOOGMeHHol no-
BEPXHOCTH TEILUIOYTHIIM3ATOPOB-BO3NYX00X A IH-
Tenei. B 3THX YCNOBHAX NPH OTPHUATENIBHBIX
TEMIepaTypax HapyXKHOrOo BO3JyXa HHXKE KPHTH-
4ecko# TemmepaTypsl 1, MPH KOTOPO#H Temne-
paTypa TenaooOMeHHOH NOBEPXHOCTH CTAHOBUTCS
nioke 0°C, HauMHaeTcs npouece 00pa3oBaHHA MHes
HAa IOBEPXHOCTH TEIJIOYTHIH3ATOPA-BO3AYXOOX-
JMAJUTENs, YTO NMPUBOAUT K YBETHUEHHIO A3POIU-
HAMHYECKOTO COTIPOTHBIICHHA (TIOTEPH AABIECHHA
NO BO3YXY) TEMIOYTHIH3ATOPOB B KAHANAX yIa-
JIAeMOro Bo3ayxa. B Takux cHcTemax HeoOxonMMO
TpeAyCMATPUBATh 34lUMTY 3THX TEITOYTHIM3ATO-
poB OT HHeeoOpa3oBaAHHA.

B CVIIT B xauecTBe MNPOMEXYTOYHOIO
TEMUIOHOCHTENA MOTYT HCMOJNB30BATECH HElaMep-
3alollMe pacTBOpHI colielf H Boja. TenIoHOCHTE b
BHIOMpAETCS Ha OCHOBAHWH TEIUIOTEXHHYECKOro
pacueta CVYIIT no KoHeuHO# TemmepaType
TEIIOHOCHTENS I, ., nocne TYB npurTounbix
YCTaHOBOK: TpH !, < 7°C NpHHEMMAETCH He3a-
Mep3arouuii pacTeop, NpH f,.,, > 7°C-Boga.

M3 HesaMep3alolmux pacTBOpoB coleil pexo-
MEHIYeTcA MPUMEHATb BOOHEIH 27%-Hblil pacTBOp
xnopuctoro kansuus (CaCly) ¢ unruGuroproit
nobaskoi#l, mpenoTspaularoulei kopposuiw Tpybo-
NpOBOJOB, apMaTypsl, 06opynosauns. B kxauectse
HHrUOGUTOpHOR n0GaBKM pEeKOMEHIYEeTCs HCIONb-
sopate BemiecTBo HOX-2M B kommdectse 3%
ofeit maccel pacTBopa. PacTsop XmopHcToro
kanbuus ¢ gobaskoit HOX-2H ne sbI3biBaeT kop-
PO3HM HepHBIX W LBETHBIX METAJUIOB, B3PBIBO-
¥ moxapoBesonaceH, TeMmepaTypa 3amep3aHus
Mmunyc 45°C, temneparypa kunesus 100°C, Bono-
ponup#f nmokasatens pH-6,5-8,5. Pacteop Temmo-
HOCHTENS MPUIOTOBJIACTCA HAa OOBeKTe BeCOBBIM
cnocofoM, HCTIONB3YS BOJOMPOBOLHYH) BOZY.
KoHUeHTpauus XJIOPHCTOTO Kaibuis B Helamep-
3aI0UIEM DPAcTBOpE TPOMEXYTOHHOTO TEMJIOHO-
cuTens nmoxbupaeTcs Tako#, 4Tobbl TeMnepaTypa
samep3anus ero o 6puta Ha 10°C muxe Temnepa-
Typsl TemnoHocutens mnocne TYB mnpurounbix
YCTAHOBOK IMpH PAcHeTHOI TeMmepatype ’t.p:u Ha
PYKHOIO BO3IyXa B XONOIHLIH MepHoA roja (ma-
pametpel B) — a1 CVIIT ¢ noaorpeBoM TemioHo-
cutens nubo Hwke unu pasha P — g CYIT
6e3 noforpesa TEMIOHOCHTEMA.

Temneparypa 3aMep3aHus pacTBOpa He3la-
MEp3aloulero TEMJIOHOCHTENS MNpH  Pa3auvHOH
koHuenTpaunu CaCl, cocrasnseT:

Conepwanne CaCl, B sBoaHoM
actsope, % . . . = § 10 15
eMnepaTypa samepsanuz, "C =23 -~ 5,65 —-10,8
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Conepwanmne CaCl, B BOAHOM
Bope, % 20 25 27 30
emnepatypa 3amepianns, °C —18,3 2975 —45 -—55
Boma, ucnonbiyemas Kak NPOMEXYTOYHbIH
teroHocHTesb B CVIIT, nosmkHa ynoBIeTBOPSTh
TpeGOBAHMAM, NMPEIbABISEMBIM K BOJE TETIOBBIX
ceTell B 3aKPBITHIX KOHTYpax TIPH TEMIEpAType
tensioHocuTens 45°C u seime. Boma ¢ temmepa-
Typoit Huie 45°C B 3aKpHITLIX KOHTYpax HMpPKYy-
namud go/bkHa umers pH = 6,5 — 8.5, kapbonar-
HYIO KECTKOCTh He Gosee 3 MI-3KB/J1, colepXkaTh
pacTBopenHoro kuciopona He Gonee 0,1 mr/n u
B3BEILEHHEIX BEIeCTB He Godee 10 mr/m.
OcHoBHBIE (U3MYECKHE CBOHCTBA DPEKOMECH-
AyeMblX TENIOHOCHTeNeH npuBeaeHn! B Tabm. 21.1.

21.2.2. KoHCTPYKTHBHBIE,
a3po-, THAPOMHAMHYECKHE
H TelVIOTeXHHYEeCKHe
xapakTepucTikH CYIIT u wuakocTHo-
BO3JIYLIHbIX TenoyTH/IN3ATOPOB

B kauectBe Temnoytunmsatopos B CVIIT
MOTYT  HCTOJIb30BATBCA  BO3AYXOHArpeBaTeH
UeHTpatbHBIX KoHmuuuoHepoB KTL3 (BH), so3-
AYXOHarpesaTelH OGUMETAUTMYeCKHE CO CMUPaJib-
HO-HakaTHbIM opebpexneM Tuna KCk, karopu-
(eprl cTaneHble MAacTHHYaThIe THna KBCB-ITV3
# KBBB-T1Y3. KoHCTpyKTHBHBIE XapaKTEPHCTHKH
BO3/lyXOHArpepaTeneif # kaJopudepos NpHBeIEHbI
B mpur. [T u IIL ,

Tun TennoyTuIH3aTOpa ONpeneIseTCS Ha OC-
HOBAHMM TEXHHKO-3KOHOMHYECKOTO COTOCTABIe-
ms TYD, koMNiekTyeMBIX TEmIOyTHIH3IATOPAMMU
pauIMYHBIX TUIOB M pa3Hoil rnybuuel (4Mclo
padoB TpyOOK TO XOdy ABHXeHHs BO3ZyXa) NpH
Pa3TMYHBIX CXeMax 0OBA3KM UX TpyGonpoBoaaMH.
Cxembr 06asku TY B TpybonpoBonamu, kak mpa-
BWIO, CIIEIYET NPOEKTHPOBATE ¢ MPOTHBOTOYHBIM

JBIXEHHEM BO3JYyXa U TemnoHocHTens. CkopocTh
JBHXKEHUS! TEIUIOHOCHTEIS B TpyOKaX TemIioyTH-
M3aTOPOB  J0MKHA OBITH BO BCEX peRHUMAax
IKCILIyAaTalMyu He MeHee 0,35 M/C ITpH TeTUIOHOCH-
Tene Boje U He MeHee (0,25 M/c mpu Hezamep3aro-
HIEM TEIUIOHOCHTENE,

TennoyTunusauMoHHble Ol0KH coOUparOTCs
M3 OT/AENbHBIX TEMIOYTHIM3ATOPOB, YCTaHABIIH-
BacMBbIX NapasUleNbHO U MOCIE0BATENBLHO TIO XO-
Iy BOo3AyXa. PacueToM MOXKHO OMpefeNuTh ONTH-
MAaJbHOE pAaCTpejesieHHe TNMOBEPXHOCTH Harpesa
(cooTBEeTCTBEHHO 4HCJIO psnoB Tpydok) B TYD
NMPUTOYHBIX M BBITSKHBIX YCTAHOBOK. Jlomycka-
eTcs koMmulektoBaTh TYDB 1is Bcex ycTaHOBOK
TETUIOYTHIIH3ATOPAMH OJIHOTO THNA C OJWHAKO-
BBIM YHCJIOM PANOB TpyGok Mo riaybuhe.

Hacocel, BOgONonorpeBaTeNH, 3amopHO-pe-
rynupytomas apmatypa B CVIIT npunumarortcs
ODbI4HBIE, KAK 11 BHYTPEHHUX CAHHTAPHO-TEXHU-
YeCKHX CHCTEM.

Jns noBbiuteHns HagexHocTh paboter CYIIT
NpeJyCMAaTPHBAETCA YCTAHOBKA ABYX LIMPKYJISLH-
OHHBIX HacocoB (paGoumit M pesepsHult). Mou-
HOCTb 2JeKTpO/IBMTATeNll HACoCa OIpeaeaseTcs
¢ Y4eTOM IUIOTHOCTH TemaoHocuTens. Llupkyns-
UMOHHEIE HACOCH YCTAHABJIMBAKOT, KaK MPABHIIO,
No XOAYy /BHXeHHS TeliaoHocuTens mocie TVH
BBITAJKHBIX YCTAHOBOK Ha TpyGompoBonax ¢ Har-
pPeThIM 33 CHeT YTHAM3HPOBAHHON TeMIOTH
TeTUIOHOCHTEJIEM.

JAna TYD BBITAXHBIX YCTAaHOBOK Ans cOopa
M yAaneHus KOHIEHCATAa TPH OTHOCHTENBHOM
BIAXHOCTH yOaidfeMoro Bo3dyxa @,, < 60%
TIpefyCMATPHBAKOTCA [pPEHAXHBIE TPYOKH, IIpH
@,z = 60% —MOAMOHB! NOA TETIOYTHIH3ATOPAMM.

B cucTemax c He3amMep3arOLIMM TEMJIOHOCH-
TeleM HeoBXommMo TNpeaycMaTpuBaTh Oak s
NPUrOTOBJIEHUS PpacTBopa (moclie 3amoJIHeHHs
CHCTEMBI B HEM MOXeT XpaHUThC 3aMac pacTBopa
1 TIOATIMTKH), pPacHUMpUTe/IbHBIA Oak a1s KOM-

TABJIMIA 21.1. OCHOBHBLIE ®U3INYECKHUE CBOMICTBA TEMJIOHOCUTEJEN

TennonocuTens t, ¢, p. Ay u- 103i v, a- 108, Pr
°C  |glx/(xr-°C)| &r/m? Br/(M-°C) | Ma-c 10%, mi/c Mmifc
27%-HHi BoaHbIH pacT- 0 2,825 1260 0,5325 4,76 3,78 0,143 33,22
BOp XJOPHCTOFO Kalb-
uua
Boxa 70 4,19 977.8 0,66 3,98 0,415 0,161 2,58
ol 0 4,21 999.9 0,56 1,749 1,789 0,132 13,5
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NMEHCALMH DACLIMPEHHS TEMJIOHOCHTENIS H ynane-
HHA BO3dyXa.

O6beM NPOMEXYTOYHOTO  TEMJIOHOCHTENA
onpejenseTcd C YYeTOM BMECTHMOCTH CHCTEMBI
(Tpy6onpoBooB, TEMNOYTHIH3ATOPOB, PaCIHPH-
TensHoro Gaka) H o6bema, HeobXxomumoro s
TIOANATKH.

B cHcTeMax ¢ pacTBOPOM XJOPHCTOTO Kallb-
s TIpH HeoOXOMHMOCTH AEMOHTaXa HWIH IIpo-
MBIBKH CHCTEMBI PACTBOp ciuBaercA B Gak ans
NPHroTOBNEHHs MM cOopa pacTBOpa HIM B Crie-

TEMUIOH3OMHPYIOTCS ¢ ILelbi TNPeAOTBpPALLEeHHs
BbIMANCHHA KOHJEHCATA HAa HMX MOBEPXHOCTH, a
TAKXe C LETbI0 YMEHbIUEHHA TMOTEPH TEMJIOTHL
A3poJMHaAMHAYECKHE XapaKTEPHCTHKH (TOTepH
O4BNeHHS TNO BO3ayxy) AP, Temn000MeHHHKOB-
TEMJIOYTHAH3ATOPOB B 3aBUCHMOCTH OT MaccoBO#
CKOPOCTH [IBHXXEHHs BO31yXa BO (POHTAILHOM
ceyeHuH (v p)y, MPHBENEHH Ha puc. 21.3.
T'uapasimdecknii pacder CYIIT npr Temmo-
HOCHTEJIe BOJE BBIMOJIHAETCA TPAJMLMOHHBIM Me-
tonom. [Ipu raapasnnyeckoM pacuete CYTIT npu
TEIJIOHOCHTENlE PACTBOPE XJIOPHCTOTO KaJILITHA
noTepH JABJEHHA Ha TpeHWe B TpyGomposomax
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TABJIHULA21 2 NOTEPU JABJIEHUA HA TPEHHE AP, B TPYBOIIPOBOJAX (HA 1 M)
ITPHU TEINNJIOHOCHUTENE BOJHOM PACTBOPE XJIOPUCTOI'O KANBLHUA
CkopocTs JBHXEHHS 3Havenus AP,, Tla/M?, npu mmamerpe TpyGonposoma, Mm
TEIUIOHOCHTES, M/C
32 ! 40 l 50 I 70 [ 102 I 150
0.5 200 119,1 110,177 72,3 46,1 26,8
0,7 373.8 277,2 204,2 1334 84,6 50,6
1,0 725 5359 404,9 259,5 163,7 99,3
1,2 1018,2 750 548.8 367,5 231,5 140
1,5 1527.4 1155,6 944 555 3543 209,9
2,0 2639 1965 1476,8 952,7 607,3 365,2
OpHHHMAKOT 1o Tabn 21 2, a moTepH OaBJicHHA Ipodoaxncenue maba 21 3
B TEIUIOYTHIH3ATOpAX ONpedensoT no dopmyne
Tun Tennoobmen- Hunexc Koaddn-
AP, = C,w?, (211 HHKA ugeuT
rae C,-xo3ppuumeHT NS OZHOTO TremIcOOMEeHHHKA, (Ma c'f),fM‘
onpenensemMblii mo Tabn 213 Ilpn nocnenosatelibHO-
napasensnof obesske TYD 3nauenne C, npHHMMaeTcs Kanopudep KBE6E-TTY3 16443
€ YHCTOM KOJIMHECTRA TEMIOOGMERHHKOD, COCMMMEHHBIX  oranpyof npac-  KBB7B-I1V3 17577
nocne0BaTeNbHO MO TEMJIOHOCHTEO THH"laTHﬁ KBBSB_Hyg 187] 1
TABJHNLA 213 KO3®OULMEHT C, 1JIA KBEB-11¥3 KBB95-TTV3 19807
KBBI10B-IT1Y3 25578
PACUYETA TIOTEPH JIABJIEHUSA KBEIIBE-ITV3 27379
110 TEIJIOHOCHTEJIO KBBI12B-I1V3 45171
(PACTBOP CaCl,)
Tun Tennoobmen- Wunexc Koaddmu- [51: C} ,iigémgg;?g;:i ééllggili
HHK4 HEHT L £
C.. HBbIH
(Ma ¢*)/m*
Bazoselit Temio- H =1, ogHopanHei 15246
Bosayxonarpepa- KCk3-6-02XJ13A 15782 obMenHHK UeHT- B = 1,655, nyxpsan- 28224
Tens 6umeramu- KCk3-7-02XJ13A 16884 palbHLIX KOHIH- HbIH
ueckHH Cco Cru- IIECKS-S-OZZXJI%A ;80%224 ?;OHC%OB KTL3
paJIbHO-HAKAT- Ck3-9-02XJ13A 91 €3 ODBOIHOTO - 3
HuM opebpenmem KCx3-10-02XJI3A 21420 kanana) fuﬁ 123, onopan- 13734
KCxk3 KCk3-11-02XJI3A 44730 _ .
KCi3-12:02X713A 83601 5 = ey 2150
Bo3myxonarpesa- KCx4-6-02XJI3A 16947 H =125, opropan- 19788
Teap GuMetaman- KCk4-7-02XJ13A 18081 HbIH
weckuih co cmu- KCx4-8-02XJI3A 19215 b = 1,655, npyxpsan- 33705
pansHo-HakaT-  KCx4-9-02XJI3A 27481 HBI#
ueiM opedpenrem KCk4-10-02XJ13A 22554
KCx4 KCk4-11-02XT13A 48384 _ .
KCxd-12-02X713A 92610 L amepa SR
b = 1,655, neyxpaa- 41948
Kanopudep KBC6B-TTY3 18554 B
cransnoi mrac- KBC7B-ITV3 19656
THHYATHII KBC8B-IT1V3 20790 H =2, onnopsiaueiii 28476
KBCB-ITV3 KBC9b-ITV3 21924 B = 1,655, npyxpan- 55692
KBCI10B-ITV3 24192 HEIA
KBCI1B-ITV3 25830
KBCI12B-ITV3 40824 Ilpumedanne H-pbicoTa TennooOGMeHHHKA, M,

5-nnuna Tpybok B TennoobmeHHHKe, M
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Kak ykaswiBanocs Beime, CVIIT exmouaer
ZIBe TPYNNbl TENI00OMEHHUKOB: TETUIOYTHIN3ATO-
pbl—BO3IYXOOX/IaJHTEIM B NOTOKE YyIaIAEMOro
BO3OyXa M TEIJIOYTHIM3aTOPEI-BO3IyXOHATPEBa-
Tenu B TMOTOKe mpuTouHoro. IToatomy pacuer
TEMIOMACCOMEPEHOCca B TAKMX CHCTeMax OT.u4a-
eTcs OT pacyeTa TIDYNNbBI OJWHOYHBIX TEMJO-
0OMEHHUKOB (BO3ZyXOHArpesate/ieif NPHTOYHBIX
YCTaHOBOK) TeM, YTO MOMHMO NapaMeTpoB NpH-
TOYHOTO ¥ YJA/ISEMOTO BO3[yXa HEW3BECTHOH #B-
JIAeTCA elle TeMIepaTypa XUAKOCTH Ha BXoae
B TermooOMennukn. KpomMe Toro, Temmoytuinsa-
TOP-BO3/lyX00XIaJuTe/Is MOkeT paboTaTh Kak
B ((CyXOM» pe)l(HMC, TaK U B IR}KHMC C BhINaJae-
HMEM KOHJEHCATa HA BCEil MJIM HACTH TOBEPXHO-
CTH.

OCHOBHOH TeNMJIOTEXHHYECKOH XapaKTepHCTH-
kot CVIIT ssasercs obmmit OTHOCHTEIBHBIH ne-
penaj TeMrepaTyp no MpHTOYHOMY BO3ayXy 0.,
onpenenseMslii no Gopmyne

T T

g Rl Cnt
061 ]
tanz — bam

(21.2)

TOE fy,1s 0y, —HAYAJIbHLIE TEMIEPATYPBI MPHTOYHOIO
 yaanseMoro Bosayxa, °C; ¢, ., —KOHeYHas TeMIeparypa
nprToYHoro Bosayxa, "C.

21.2.3. TexHOIOrHYeCKHE CXEMbI

CVIIT wMoryr npeaycMaTpHBaTheA JUIA
O/IMHOYHBIX YCTAHOBOK (OjIHA NMPHUTOYHAA U OfHA
BLITAXKHAA) UIIM JUIS TPYNNbI YCTAHOBOK (HECKO.Ib-
KO NPUTOYHBIX ¥ BRITSAKHBIX) C HHIMBH/LYAl1EHEIMH
TVE B kaxaoii ycTaHOBKe, aubO A1s TPyNmsl
YCTAHOBOK (HECKOJIbKO TIPMTOYHBIX M BBITAMHBIX)
¢ ogiuM TYDB n1s Bcex MPUTOYHBIX M C MHMBH-
nyankabiMH TYE B Kak ol BEITSXHOH yCTaHOBKE
ui ¢ oiauM TY B 118 Bcex BHITAXHBIX YCTAHOBOK
H ¢ MHAHBHAYalbHbIMU TY'B B kak a0 npuTOUHOH
YCTAHOBKE.

B oany cucremy nenecoobpazHo o6beMHATE
TPYNNLI OPUTOYHBIX M BEITSKHBIX YCTAHOBOK C
O/IMHAKOBBIM PEXHMOM paboThl, ¢ OIHM3KUMM Ha-
YaJbHBIMH NapaMeTpaMM BO3/yXa B Kaxaoi u3
Tpymm.

JAns  HopmanbHOro  (PYyHKIMOHHPOBAHHA
CHCTEM YTHIM3AMHU C IPOMEKYTOYHBIM TEILIOHO-
cuTeNieM HeoOX0aUMO TIpeaycMaTPpHBATh CPEICTRA
KOHTPOJIA M aBroMaTu3anuu, obecrneuuBas moa-
AepKaHHE TEMNEpaTyphl MPHTOYHOTO BO3AyXa H
3alUMTY OT 3aMep3aHUA TEIIOHOCHTESA, OT HHee-
o6pa3oBaHus Ha Tenja0006MEHHONH MOBEPXHOCTH

TVB BHITEXHBIX YCTAHOBOK, OT ONOPOXKHEHHS
KOHTypa MPOMEXYTOYHOTO TEMJIOHOCHTEA.

3aumty TYB oT uHeeoOpa3loBaHHA mpe-
JyCMaTpHBAIOT MyTEM NMEPHOAHYECKOTO OTKIIIOYe-
HHUA HACOCA LMPKYJISRIMOHHOTO KOHTYpa WM INpH-
TOYHOR ycTaHOBKM JuBo ycTpoiictBa o6Bona mo
TemoHocutemo. CremyeT UMETh B BHAY, 4TO
MepHOAHYECKOe OTK/IIOYEHHE HACOCA WM MPHUTOY-
HO#t ycTaHOBKH Bo3MoxHO Toabko B CVIIT, B xo-
TOPLIX TPOMEXYTOYHBIH TENTOHOCHTENbh HMeEEeT
TEMMNEPaTypy 3aMep3aHNs PACTBOPA, PABHYIO MH-
HUMaIbHOH pacyeTHOH TeMmepaType HApYKHOTO
BO30yXa.

Crnioco6 3a1uuThl OT 3aMep3aHMf TENIoyTH-
NU3aTOPOB NMPUTOYHBIX YCTAHOBOK OINpedeiseTcs
B 3aBMCHMOCTH OT TEMIEPATYPhI 3aMeP3AHUA NPH-
HATOTO TEIUIOHOCHTENS, CKOPOCTH TEIIOHOCHTE-
18, 3anaca o TemI000GMeHHOH MOBEPXHOCTH I0-
TIOJTHHTE/BHBIX BO3yXOHArpeBaTeneit, HeoGxomu-
MOCTH pe3epBUpoBaHud TennocHabxenus CVIIT
H T.0.

B cepun 904.02.26-86 CantexHHMHnpoexrom
paspaboTano 48 TEXHO/OTMYECKHX CXEM M ABTO-
matuszauun CYIIT.

Ha puc. 21.4, a npuBeneHa NpUHIMNHAIBHAS
cxema CVIIT Ge3z momorpesa npoMexkyTOYHOIO
TernioHocuTens.  [logaepikaHue  TeMmepaTypsl
NPUTOYHOrO Bo3ayxa obecriewHBAeTCA MOCTENEH-
HBIM OTKDBITHEM Kjanana J 1o CHTHAIY AaT4ydKa
TeMmnepaTypsl § NpH MOBBILIEHHH TEMNEPATYpPhl
NPUTOMHOTO BO3/yXa M 3aKPBITUEM KIAnaHa
1 TVD nputouHo# YyCTAHOBKH, €C/IM TEMIEPATYpa
NPUTOYHOTO BO3/yXa TPOJOJKaeT pacT. Pery-
JTMpOBaHMe TerionpousBoauTenbHocTH TYD u co-
OTBETCTBEHHO YCTAHOBKA KiamaHa / He Tpeby-
10TCA, ec/ii TeMmepaTypa Bo3gyxa nocie TYhD
B TEYEHHE BCETO OTONHMTEIBHOTO CE30HA HUXKe
Tpebyemoii TeMNnepaTypsl NPHUTOYHOIO BO3MyXa.

3amnTa MPOMEXYTOYHOTO TEIUTOHOCHTEA OT
3amep3anua obecneynBaeTcd OTKPRITHEM KJanana
! no curHany JaaT4MKa TEMIEpPaTyphl 2, eciH
TeMmepaTypa TemwioHocuTess nociie TVE nputou-
HOW YCTAHOBKM CHIDKAeTcs HiDKE 3aJaHHOM, u
TOC/IEAYIONIMM OTKJIIOUYEHHEM BEHTHUIATOPA TpH-
TOYHO# YCTAHOBKH NpU JaNbHeHIIEM YMEHBILIECHUH
TEMMEPATYpPhI.

3amETa TEMIOHOCUTENS BOALI OT 3aMEepP3aHUA
B TpyOKax [OMOJHUTEILHOI'O BO3JyXOHArpeBa-
Tens obecmeyuBaeTcs OTKPBITHEM KiamaHa & 1o
CUTHANY JaTuMKa 7 [PH CHHXEHHH TEMIEPATyphl
TEIUIOHOCHTE/S MOCIe BO3AyXOHArpeBaTe s HUKe
JOMYCTUMONH WM IO CHrHagy JaTyuka 6 mnpu
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< YAANREMbIA
BOAAYX

NPATO4HBIA BO3AYX

¥ BANAEMbIR
8034YX

Puc. 21.4. [Tpuaumrnanseeie cxembl CYIIT Ges mono-
rpeBa MPOMEXYTOWHOTO TeMIOHOCHTens (2) U ¢ Moac-
rpesom (6)

CHHKEHHH TeMIIEpATYphl BO3yXa Mepes BO3MYX0-
HarpeBaTeneM B HepabGouee Bpems Hmke 2-3°C.
3ampTa or WHECoOPAZOBAHMA HA Teoo: {eHHoH
nosepxHocT# TYD BHITSXHBIX YCTAHOBOK mpe-
LYCMATPHBACTCA OTKPHITHCM KJTanaHa 4 NO CHr-
HAJly AATYHKA NEPENANA /IABICHHA § B BHITAKHOM
KaHaje H TIPOMYCKOM HACTH JIPOMEXYTOMHOrO
TenoHocutens B o6eon TYDB BoirawHbBIX yeTa-
HOBOK.

Ha puc. 21.4,6 npuBcaeHa NPUHIMIHATLHAS
cxeMa CVYIIT c momorperoM NpOMEXYTOYHOTO
temopocutens.  TlomaepxkaHue  TeMmepaTypbl
NPATOYHOTO BO37YXa ODECHCYMBAETCH TIOCTETEH-
HBIM 3aKPHITHEM KJTallaHa 9 NIpH MOBBILICHHH TEM-
NepaTypsl IPUTOYHOrO RO3IAYXA MO CHTHANY JaT-
yuka TeMNepaTyphl § M OTKPRITHEM Kjlamada 6,
eCc/IM TeMNnepaTypa MpUTOYHOrO BO3yX4 MPOJOI-
*aeT pacTd. JUTA CHCTeM, B KOTOpPBIX MpEAycMaT-
PYIBAOTCA MHIHBUIYAILHEIE PETYIUpYROLHE KNa-
nawbl y kaxgoro TYB NpUTOMHBIX YCTAHOBOK.
NOMNEPKHBAETCS TEMICPATYPA NPOMEXYTOUHOLO
TEMJIOHOCHTENIA C KOppPEeKNHEH To TeMmepaType
HAPYXKHOTO BO3/yXa; NMpH NOBLILEHWH TeMrepa-
Typh TNPHTOYHOTO BO3AYXA NO CHI'HANY AATYHMKA
8 3akpeIBaeTcs Kjaamad /. 3aliMTa npoMexyrod-
HOrO TEIUIOHOCHTEN OT 3amep3anusi u HHeeobpa-

30BaHUA B TY B BRITAXHBIX YCTAHOBOK 4HAJIOIMY-
Ha cxeme H4a puc. 21.4, a.

21.2.4. Unkenepnblit MeT0
pacuera CYIIT

Jins BRINOJTHEHHS TEMIOTEXHHYECKOTO pacHe-
Ta CYIIT umeeTca aBTOMATH3IMPOBAHHASA TIPOIPaAM-
ma pacueta CYT-2 ans EC 3BM B cucteme OC,
IMporpamma xpanutcs 8 MHMHUT2I1 (Mockose-
KOM HAaYYHO-MCCIIEAOBATETLCKOM M TIPOEKTHOM
MHCTHTYTE OJKCIEPHMEHTABHOIO [POEKTUPOBa-
HUA)., ABTOMATH3MPOBAHHAA TPOrpamMma, NOBbI-
uag TOYHOCTB pacyeTa H COKpalllas TpyAocM-
KOCTb TIPOEKTUPOBAHUA, MO3BOJIAET PACCHHTLIBATE
CVTIT ¢ nogorpeBoM u 6e3 Momorpesa mpoMexy-
TOYHOI'O TEIIOHOCHTENIS, IPOBOIMTE MHOI'OBADH-
AHTHOE NPOCKTHPOBAHHE, BHIOMPATL ONTHMAJb-
HYEO MO 3KOHOMMYeCKOH 3bPEKTHBHOCTH CHCTEMY
YTHNH3AUUM, ONPENETATL YACOBYKO M TOLOBYIO
IKOHOMHIO TeILTOBOM 3HEepruu.

MHHUHTIIT (a-p texn. Hayk M. 5. [To3 u
kaua.TexH.Hayk B. M. Cenatosa) paspabortan
TakkC rpadoaHaNTUTHYECKUH MeTod pacyera
CVIIT, npupenenvmit B cepun 904.02.26-86
«CucTeMbl BEHTHJIAUMH 3/1aKMH ¢ yTHIH3auMeH
TEMTOTH YIATIAEMOrO BO3/IYXa B XHAKOCTHO-BO3-
JYUTHBEIX TENJOYTHIHIATOPAX ¢ TIPOMEKYTOUHBIM
TETUIOHOCHT EIeM».

Jua CVIIT ¢ OOHHOYHBIMH YCTAHOBKAMM
HITM IPYTTIaMH NMPHTOYHEIX W BBITSKHBIX YCTAHO-
BOK ¢ GMU3KHMM HAYalTbHBIMHU MApAMETPAMH BO3-
nyXa B Kax10il rpynne (pa3guna TeMneparyp o
10°C aau otrocHieahHOH BHawHOCTH o 20%),
a4 TAKAKE M8 OPUEHTHPOBOUYHBIX DACYETOB H
Pacie10B HA CTAJHM MPOSKT JOMYCKACTCH MOJTb-

30BaThCH  YIPOHIEHPLIM  rpadoaHaIu THYECKUM
METOI0M.
Ynpowernniii  rpadoaHaIHTHECCKHH  MeTO

pacdera CYIIT Ge3 nogorpesa npoMexyrousoro
TemAoHOCHTeNs. lenyloTexHuyeckuii pacyer BbI-
TIONHACTCA B TAKOH MOCHEAOBATEILHOCTH.

1. Boifuparo1 napaiiesibHyr HIH NOCHEA0-
BATEJILHO-TIApa/IebHYO (puc. 21.5) cxemy npu-
coenunenys TYD rpynnel m NpHTOYHEIX ¥ FPYTIIBI
1 BBITAXHBLIX YCTAHOBOK K LMPKYJAUHOHHOMY
KOHTYpY NMPOMEKYTOYHOTO TEIIOHOCUTEIS.

2. 3agaercd THT TEIIOYTHJIH3ATOPOB, HX KO-
AM¥ecTBO BO (poHTalibHOM cedeHun TY B, cxema
OOBA3KH 10 TEIUTOHOCHTEFO.

Yucno psamos Tpybok n B TYB mo rnybuue
NPHHEMAETCA B 3aBHCHMOCTH OT CIENEHH Cypo-
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Puc 215 Cxemsl Hopd UIeAbHUL G (1) H N0CACAOBA 1€ 1680 UdPAILICILROTO (6) npucocarnenns 1VE k unpkynsuHon-

HOMY KOHTYPY

BOCTH HAPYXKHOI O KJIHMATA T B AOJOIHBIH TSPHO
rojfia paBHbiM 8-9 psgdam npH T > — 5000 C u,
10 12 psgam  1pybox npu  — 5000 =1 2 —
— 26000 C 4 u l6 pagam ipyGok npd T <
< — 26000 C 4

BenuuuHa T orpejensierss no gopsye

213

plut air
Y T

rae T - IMTEMbHOCTL  OIOMH1CAbAOI 0 [epHodd 4,
1,280 - cpenBss  TeMICPalyPd Hdby4dOTO BusidyXa 3d
oronuie L nepuuy C

3 [nouid. b RHBOIO CCUYCHHR MU TCILTVHUCH-
Tenro f, PPOHTANBHOIO LEUCHAS IO BO3AYRY Ji jpp-
nosepxHocrd Harpeba FU juis kamowro Ty b
NPHHHMAIOT N0 JdHHLIM J1JI# BO3yXOHal PeBaig-
Jeil, BLIGPAHHBIX B KA4SCTBE TEI 10y THJIK3aTOPLB,

4 CpenHHe TAPaMETPbl .LIA TPyufibl m MOpH-
TOYHBIX W 7t BRITAKHbLIX YC1aHOBOK

1551, [§%,; CpedHHe HaYallbHbIC 1EMMNEPAT yPo
MPHTOYHOTO H YAANSEMOLO BO3dyAd, C,

@ik, CPellHSA  HavallbHdd  OTHOCHTEJIbHAS
BAXKHUL b YIAIAEMOr0 BO3jlyXa, Yo,

;%2 CPEHHHA HAYAJbHAM JHrajibliMs YaAajis-
eMOIV Bu3ayxa, K/ Kr

S CpemHwOw 1eMNEpalypy /iBYX NOTOKOB
BO3/JyXa 13’ onpeAenstor no popmy.ie

o Wt AU
2

[1e r‘n"l“]"" HaMMehblUdd BCAHYHHZ H3 HaYdbHbIX [CM-
HEP4ATYp TPHTUMHOLO BO3AYyAd JUIS M NPHTOYHBIX YlTa-
HuBOR, “C

6 bbiOUpar1 BH TCILUIOHOCHTEIS TIpH 4P <
< 12°C —BO/HBIA PALTBUP XJOPHCTOLO Kdubl{HA,
ipu #F = 12°C-Bouy

7 OnrAMaisHOS O1HOWICHHE BO/ISHBIA IKBH-
BA/ACHTUB TIOTOROB BU3JAYXd H TEIUIOHOCHTE IS
Wit s TY B LpHTOMHBIA YC14HOBOK Onpeaens-
W1 No gopmMmylie

(21 4)

£

WS = 0,55 + 11.41 L 0,006 (@2F,,—30), (215)

Bl




roe LG,, u LG,;-cyMMapHule pacxoabl NPHTOMHOIO
M YIA/18eMOro BO3[yXd, Kr/d,
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K, Bmj(nt9C)
o Wt I

8. PacxoJ MPOMEXYTOYHOIO TEMIOHOCHTENA
B CHCTeMe BBIYHCIAIOT No (opmyie

Gx - zGll cl/ mnr Cus (2!'6)
The ¢,, €,—TENJIOEMKOCTh BO3YXd H TEILTOHOCHTENSR.
9. Pacxoa TennoHocHTENs ANA Kaxao# mpH-
Touro#t GY, u suiTAxHOM GU; ycTaHOBKM onpe-
AensoT no hopmyne

GY = G¥G,/XG,, 21.7)

rae GV, IG,-maccopsil pacxoa OmHOH NPHTOMHOM H
obwmi pacxod BCeX MPUTOMHBIX YCTAHOBOK MM MAcco-
Bhifl pacxoa oauoit BeiTskHOM M obwmit pacxoa Beex
BBITSKHBIX YCTAHOBOK, KI/4.

10. CkopocTb ABMXKECHMS TEMIOHOCHTENA B
TpyOKax TenIOyTHIH3ATOPOB KaXXIOH NPHTOYHOMH
w' 1 BEITSKHOM WY yCTAaHOBKH, Cpe/lHee 3HaueHHE
CKOPOCTH w5 IS n BBITSKHBIX, @ TaKke NpH
TENJIOHOCHTE e Boje wiP ois m MPHTOYHBLIX yCTa-
HOBOK BBIYHACJIAIOT TIO (hopMyJIaM:

. G
wd = M; (218)
G
P
¥ 300z, G

rae fY, X f, - nnowans KuBoro ceveHus, M2, npoxona 1o
TemioHocATe o i-ro TYD umu cyMMapHas 48 1 BRITSK-
HBIX YCTAHOBOK nnbo AA m NPHTOYHBIX YCTAHOBOK.

Ecin w® > 1,5 m/c, To W, npuaumaercs
paBHBIM eJMHHMIE H pacyeT MOBTOpseTcs no dop-
Mymam (21.6) u (21.7).

11. MaccoByro CKOpOCTb IBHKEHHA BO3dyXa
B0 (pOHTANbHOM CCYEHHH KaxIoH TNpHTOYHOH
(vp)yhy M BuITsXHOM (vp)yh2, CpedHee 3HaueHuHe
JUTA 1 BBITSXKHBIX YCTAHOBOK (UP)3h.2, & TAKKE NpH
TeNJOHOCHTEIEe BOaE (vp)gh1 IS M TIPHTOYHBIX
YCTAHOBOK OMpEAEIAoT no (GopMytaM:

(i)

.. N
(wp)sy 600/ (21.10)
G,
(vp)3h = EJSTZJ'W’ (21.11)

rae j;‘;, Zfyp—0LWAAbL GPOHTANILHOTO CEYEHHH, M2, i-To
TYB nnu cymmapHasg miomans TYB ans n BblTfXKHBIX
HIH m NPATOYHBIX ycTaHoBok; GY), £G, —maccoBblit pac-
xon, kr/r, i-ro TYB nu6o obwmii pacxon TYB s
1 BbITAXHBIX HJIH M NPHTOYHBIX YCTAHOBOK.

12. Be3spa3MepHbIii napameTp /IS KaXIoro
TYB npurounoli Fo'? u seirsxnoii Fof" ycra-
HOBKH BBIYHCIsIOT 1o dopMyne

&
s

_...
=
J1 11}

“0

) Y
Iy
=

]

N\ &
AN\

\
N\

\

1
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;

]

\
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N
\
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[
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w=i!
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-
~
oy

4 (Vplgp - k2 #¥)

Puc. 21.6. Onpegenense Ko3PHUMEHTOB TeIlOnNEpea-
yu K Bosnyxouarpesateneii KTLI-3 nsyxpsaubix (pacT-
sop CaCl,).

36K FO

Fo'® =
i
G¥c,

, (21.12)

rae K% —uaxonar no puc. 21.6-21.8 np cooTBETCTBYIO-
wHX 3Havennsx w u (vp)§); npu TemnoHocuTene Boxe
K% HaxoQsT nmo daHHLIM JUIA  BO3AYXOHATPEBATEICH,
BLIOPaHHLIX B Ka4eCTBE TEILIOYTHIU3ATOPOB; €,— YIENb-
HAA TelloeMKocTh Bosayxa, kbk/(kr-°C); KY, FU,
GV —cooTBeTCTBeHHO KO3(OHUMeHT Terionepenauu, Bt/
/(m*-°C), niowans NOBEPXHOCTH HArpesa, M2, M Macco-
BBHIH pacxon BO3MyXd, Kr/4, Kax10H NPATOYHON H BBITHXK-
HOHM yCTaHOBKH.

13. OTHOMUIEHHE BOASHBIX 3KBHBAJNEHTOB MO-
TokoB W, mns TYD BHITAXKHBIX YCTAHOBOK Oyner
PaBHO;

£G,, ¢,

Gﬂ C)I '

W, (21.13)

14, O6muii OTHOCHTENBHBIR mepenan Temne-
patyp 0" [Is YCIOBHBEIX YCTAHOBOK ¢ OOBEMHEIM
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TABJIUUA 21.4. OTHOCUTEJNBHBIE NEPENAALI TEMITEPATYP 6
JJIA I'PYIMbI TEIJIOOBMEHHHUKOB (MO XO/1Y BO3JAYXA)
[Tapametp Inavenns 0 NpH OTHOMIEAHE BOAAHLIX IKBHBAICHTOB

0,5 —' 0,7 I 0,9 l 1,1 ' 1,4 I 2,0 l 3.0 | 4,0
0,3 0,259 0,246 0,235 0,226 0,215 0,196 0,172 0,153
0,4 0,323 0,306 0,292 0,28 0,264 0,237 0,204 0,178
0,5 0,281 0,359 0,341 0 326 0,305 0,271 0,228 0,196
0,6 0,431 0,406 0,385 0,366 0,341 0,3 0,248 0,209
0,7 0,476 0,448 0,423 0,40! 0,372 0,324 0,268 0,219
0,8 0,517 0,485 0,457 0,432 04 0,345 0,276 0,226
0,9 0,553 0,518 0,488 0,46 0,424 0,362 0,286 0,232
1,0 0,586 0,549 0,515 0, 485 0, 445 0,378 0,294 0,236
1,1 0,617 0,576 0,541 0,507 0,464 0,391 0,301 0,239
1,2 0, 644 0,601 0,564 0,527 0,481 0,402 0,306 0,242
1,3 0,668 0,625 0,585 0,546 0,496 0,413 0,311 0,244
1,4 0,691 0,644 0,604 0,564 0,511 0,422 0,315 0,245
1,5 0,712 0,665 0,623 0,58 0,524 0, 43 0,318 0,246
1,6 0,731 0,682 0,638 0,593 0,536 0,437 0,32 0,247
1,7 0,748 0,699 0,652 0,607 0,546 0,443 0 323 0,248
1,8 0,764 0,714 0,665 0,62 0,556 0,449 0,324 0,248
1,9 0,779 0,729 0,677 0,632 0,565 0,454 0,326 0,249
2,0 0,793 0,742 0,69 0,643 0,574 0,458 0,327 0,249
2,1 0,806 0,755 0,703 0,652 0,582 0,462 0,328 0,249
2,2 0,818 0,765 0,714 0,66 0,589 0.466 0,329 0,249
2.3 0,829 0,776 0,722 0,67 0,596 0,469 0,33 0,25
2.4 0,839 0,788 0,732 0, 678 0,602 0,472 0,33 0,25
2,5 0,849 0,797 0,742 0,685 0,608 0,474 0,331 0,25
2,6 0,858 0,806 0,751 0,693 0,613 0,477 0,331 0,25
2.7 0,866 0,814 0,756 0,701 0, 618 0,479 0,332 0,25
2,8 0,875 0,822 0,765 0,708 0,623 0,481 0,332 0,25
2.9 0,881 0,83 0,772 0,713 0,628 0,483 0,332 0,25
3,0 0,888 0,837 0,78 0,72 0,632 0,484 0,332 0,25
3,1 0,895 0,844 0,786 0,726 0,636 0,486 0,332 0,25
32 0,901 0,85 0,792 0,731 0,64 0,487 0,332 0,25
33 0,907 0,856 0,798 0,736 0,643 0,488 0,333 0.25
34 0,912 0,862 0,804 0,741 0,646 0,489 0,333 0,25
3,5 0,917 0,868 0,809 0,746 0,65 0.49 0,333 0.25

PACXOMOM BO3ZAyXa, DaBHBIM DACXO[y BO3AyXa " (049 LY)
kaskoi mputoutoint LYY u seitsxuoit LY, npunn- 01 = ST (21.14)

maercs no Tabn. 21.4: Y npu cooTBETCTBYIOLIHX

3navennsx Foi® m W,; 8¥-npu coorseTctyto-,

nmx suHauenusx Foi u Wi,

15. OnpenensemM oOwnil OTHOCHTENbHLIH Ne-
penaj TeMmnepatyp:

042 , Ans yCIOBHOM cuCTEMBI ¢ O6BeMHBIM
PAcXoIOM yaalseMoro Bo3ayxa L%

707
8a|8b

-

Puc. 21.7. Onpenenenne ko3
4y K kanopudepos KCk3 (a) u

MLUHEHTOB TEIUIONe

Cx4 (6) (pacTrOp

Puc. 21.8. Onpenenenste koapduuyueRTOB Temionepeaa-
wn K xaaoputpepor KBCII- (@) 1 KBBB-IIY3(6)
(pacreop CaCl,)

aa-

aCl,)

O™, 14 ycIOBHOH CHCTEMBI C OOBEMHBIM
pacxogoM npn’ro'moro posayxa LS}
lén Lu)
G(m) .

LY
rae LY wu LY -o6wemHblit pacxon Bosnyxa kaxiol
BBITSOKHOH M XKax10H OPHUTOYHOH YCTAHOBKH.

16. Cpepnuil o6mu#fi OTHOCHTENLHBIN nepe-
nag Temnepatyp 03, MU cHCTEMMB YTHIH3ALMH
COCTABHT:

. (21.15)

9"" + 6,
2

an TEIJIOHOCHTENIE BOIE

6k, = (21.16)
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TABJIMLA 21.5. NOIIPABOYHBIE KO3®®ULIMEHTHI &,, &. &q,, I1TPH TEILVIOHOCHUTEJIE BOLE

(0p)gp = 4 x1/(M*°C)

20

Cpennas teMnepatypa Bosayxa ¥, °C

(tP)gy = 2 kr/(M?*- °C)

100

80

20

BOYHBIA

MUHCHT

b

[lon
KO!

w, M/C

0,2

0,5

1,0

1,5

2,0

2,29
1,34
1,51

2,24
1,33
1,49

0,2

0,5

1,0

IMpumevanue. 12 onpeneasercs 1o dopmyne (21.4).
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Ec Eu
r T_ 7"[—
1w e
b //’ﬂ [
wh S

1l 69 Al

05
gsl- 0.6 /

8z 0% 0.6 88 10 12 14

16 18 28 22 29
W, Ggz /Gay

Puc. 21.9. OnpejesienHe nonpapovnbiX koddpduunerToB
Eg H &y

—

Puc. 21.10. Onpeaenenne monpaso4uoro koddqbuimenta
o TPH = 10-60%

), B n
L AL

me G W Ef — nonpasoumble  kod(dHuUHEnTH,
ymunamume Tenno(U3KYeCKHe cBOHCTBA BoALI, TNpPH-
HHMaeMble no Tabm. 2| 5 npn 1,7 ¥ COOTBETCTBYHOLLMX
suaderuax wit, (0p)gh, (up)

17. ﬂorldeO'-lem xo:xinﬁuuueﬂ-r E, npH
W, = 1 onpepensiot no rpaduky Ha puc. 21.9 no
spaucHuio W

(21.17)

W=1/wy,

rae W' Beryncaserca no gopmyne (21.5).

(21.18)

18. TMonpasounsiit ko3dduHenT &, y4uTHI-
BAKOUIMIA HEPABCHCTBO DPACXOIOB NPHUTOYHOIO M
YAAISEMOro BO3/IYXa, ONPEeIfioT No rpaduky Ha
puc. 21.9 no 3nauvennio G,

G, = £G,,/%G,, . (21.19)

TABJIMIA 21.6. TPAHUYHOE 3HAYEHHME
OTHOCUTEJIBHOM BNAXHOCTHU
YIAANAEMOI'O BO3AYXA

3HAYEHHA Qeye, Yo, NPH 1 4y, °C

tas, 20
-20 —-30 [ —40 I —50
18 26 17.7 11,7 8,7
25 22 15,4 10 7
50 11,5 8,7 6,7 4

SR ——

o

~V0%

14 Foh
) Tty yp=76°C

V! 2oty p=29°C
Fetgur50%C

1,3

Z0%
—
—

e

AF=60%

J 40%
20%

0%
882/ Gar

01 —
a5 7 hd

19. TI'paunyHOE 3HAYEHHE OTHOCHTEIILHON
BIAXKHOCTH YJaJ9€MOT0 BO31yXa @,,,, IPA KOTO-
poO¥ HE TIPOMCXOMOHMT KOHIEHCALMH BJIaTH Ha Mo-
pepxHocTH TYD npunnmam-r no tabn. 21.6 npu
Ghe m %y Eomn @f: > (@, + 5), TO ycraHoBKa
paboTaer ¢ BhIMAJCHHEM KOHJCHCATA.

20. Tlonpapouuniii Ko3ppuIMeHT E;, yUUTHI-
BAIOLIHI BhITIAIEHAE KOR/IEHCATA, ONPEJEIAOT No
rpadrky Ha puc. 21.10 no Ag

(@eye + 9)- (21.20)

Ap = @2 —

21. YTo4yHeHHAs BETMYMHA CPEAHEro oOlIero
OTHOCHTENIBHOro mepenaza Temnepatyp O 6y-
[eT paBHa:

038P = 0581 Ew £ So-

22. Cpeausa Temnepatypa 27" npatoyHoro
BO3ayxa nocie nputounbix TYE cocrasuT:

) (21.22)

(21.21)

P = 17, + O (17, — 17

BH2 B

23. Cpenuuit OTHOCHTENLHBIN NEepena Temie-
patyp 0f° ycnoBHOI NPUTOYHON YCTAHOBKH C CyM-
MapHeIM PAacXoJIOM BO3/lyXa ONpPEACIsioT Mo
hopmyne

= ] + Gnl
LW+ /63

24, CpenHIOI0 TEMIEPATYPY NPOMEXYTOYHO-

(21.23)
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TO TEIUIOHOCHTENS foh, mocie TYD BHITAKHBIX
YCTAHOBOK BBIMHCIAIOT nmo dopmyne
lY"ﬂP) gt ch

B.ul
1P
*.K2 =
os°

= 158 (21.24)
25. CpeaHio0 TeMINEepPATYPY NMPOMEXYTOYHO-
ro TemwloHocuTend (F,; mocne TYDB npurounbix

YCTAHOBOK OIPENENAIOT M0 Qmpmync

Icp xl — rx al — wl (’ﬁ.‘ﬁp] - tcp l)

(21.25)

26. YTOuHSIOT BHA TeIUIOHOCUTENN: IpH
1P, > 7°C npmEEMaeM Boay, mpu 1P, < 7°C-
HelaMmep3alne pacTBopel cojeil. Ecau BriGop
TEIUIOHOCHTEA MNO 1.2 OKa3ajics HeBEePHBIM.
pacyer NoBTOpseTcs o mm. 7-25 ais Apyroro
TEMIOHOCHTE N,

27. Yacosoii pacxoa 05*?) yTunusuposannoii
TEIUTOTEI B PACYCTHOM peXHMEe BRIYHCIAIOT IO
thopmye

87 = £ G, ; ¢, 03® (%2
rae D - xoagpduument, pasustii 1 B cucreme MKI'CC, nmiu
1/3600 B CH.

28. Yacosoit pacxojl Tenaotel 01" o1 nep-
BHYHOrO HUCTOYHHMKA TEIUIOTHI, HEOOXOAMMBIH A9
noaorpesa MPHTOYHOro BO3/AyXa, OyaeT pasen:

=X G, ¢, (R, — 5D, (21.27)

29. CpejHsas OSHTAILNUA If, yAaIsemoro
Bo3jyxa mocie TYD BRITSXKHBIX YyCTAHOBOK

- 1h1)D (21.26)

gm P —

fcpz = ‘n n2 =
G, 6, (05 ~ %)

G,

(21.28)

30. Cpeanne KOHeYHBIE TeMNepaTypy fih, #
BIArocoOdepKaHHe dgh, YAANSEMOro  BO3ayXa
nocie TY D BHITAXHEIX YCTAHOBOK OIPeAefiOT MO
i—d-nuarpaMme QUi TOYKH C KOOP/IMHATAMH igh,
m @ = 100%.

31. TemnepaTypy MPOMEKYTOYHOTO TEIIOHO-
cutens I, ., Ha Bxoae B TYD npuToYHBIX ycTa-
HOBOK ONpeefsoT ¢ y4eTOM Harpesa TeILTOHOCH-
Tena B TpyOONpPOBOJAX UMPKYJIAUHOHHOTO KOHTY-
pa; JOTYCKAETCS NPUHMMATD [, ., = l5F, .

32. Ipw 1, ,, < 0°C HaXOASAT KPHUTHYECKYIO
TeMmepaTypy HAPYXHOTO BO3ayxa (PSP Huke
KOTOpO#i HauyunaeTcs oOMep3aHHe MOBEPXHOCTH
TYDE BBITAXHBIX YCTAHOBOK,

_A(nu’_-D)+ Ian(AB_'C')
1+AB-C

rae D - xoapumment, pasusiii 9,63 kx/kr (2,3 kkan/kr);

o = . (21.29)

Yoy
A=— : (21.30)
Oz €y
PR A @131)
G, :
Bc )
C= f: — W, 052, (21.32)
1

Y - xooppuunent opebpenns: ans KCx3, KCkd4 ¥ =
= 16,48; nna KBCB, KBEb ¥ =15,82; o1 BH ¥ =
=11,0; af u alf, —cpenanue koo(hpuUHEnTH HAPYXHOTO
M BHYTPeHHEro Temtootmena, Br/(m? - °C); npunumaroT-
ca mo puc. 21.11 u 21.12,

Ecaum ri2lp) > 1841 B XOJNOJIHBIA NEpHOA roaa,

HEOOXOMMO NpeaAycMaTPHBATL 3alUTY OT 06-
mepsanus TYE.

¥npowennplii rpagoaHaIHTHHECKHIT MeTOa
pacyera CYIIT ¢ nojporpesomM npomexyTo4HOro
TemsioHocHTeNd. TenIoTeXHUYeckHiH pacyeT Bhl-
NOJHAETCA B TAKOH MOCJIEAOBATEILHOCTH.

I. Pacuer swimosmseTcs o mm 1-14 (cm.
npeablAyLHil TpEMEP).

2. Cpeanue napametpsl (Foi )°F u (Fo} )*® ans
YCIOBHOW IPHTOYHOH M YCIOBHOH BRITAXHOH
YCTAHOBOK BRIYHCISEM Mo (popmyie

X (Fo'® LY)

Fo')® = .
(Fo') L.

(21.33)
rae Fo'", LY, ¥ L, —6espasmepuslit mapamerp, o6nem-
HBEIA pacxoa BO3nyXa OnHOH, obumi oObeMHLIH pacxox
BCeX YCTAHOBOK B NPHTOYHOM HIIH BRITSXHOM KaHale.

3. CpeaHHC OTHOCHTElIbHBIE NIepPeIia bl Teme-
paTyp JuUis VCIOBHOH npuTOYHON OFF M yClnoBHOM
BbITAXKHOH 05 ycTanoBOK npuHamaeMm no tabi.
21.4 npu coorsBercTBYrOWMX 3HaueHuax (Foi)®,
W,, (Fo3)™® u W,.

TTpu temionocuTesne Boae 3Ha4YeHus 0 u 0F
NPHHUMAKOTCA ¢ nonpaskamu &y, W &y, mo Taba
21.5 mpu P 1 cooTseTcTBYrOMHX WP U (vp gk,

4. CpeaHion TeMICPATYpY NMPOMEKYTOYHOTO
TerioHoCHTeNa 5P, Ha Bxoje B TYDB nputounnx
YCTAHOBOK OmlpeaensieM mo dopmyie

B rg?xl - rg?ﬂl
fer = LRy + oy (21.34)
rae fif, —CpeaHss KOHe4Has TEMNEpaTypa NPHTOHHOTO
Bo3ayxa, “C.

5. Cpeanior TeMncpaTypy NMpoMeXyTOYHOro
TelwtoHocHTena 1¥,; nocie TYD nputouHeIX yera-
HOBOK ompe/ieniseM no (opmyie

W ('a xl = f:?ul )~ (2]35)

6. YTOUHSEM BHA TEIJJOHOCHTEIS H cXeMy
yrwmmsauau: npu 6P, < 7°C npumensercs He-

L O
Lax1 = Lgm
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3aMep3aoliuii TeIOHOCHTeIb; mpH I, > 7°C—
BOJA,

Mpu F,, 2 t;h; TYD BHITAKHBIX YCTAHOBOK
paboTaroT B PEXHME HATPEBA YIa19EMOr0 BO3Y-
xa. B atoMm caywae nenecoo0pasHo NPHMEHATH
CVIIT Ge3 nojgorpesa npoMexyTOYHOIo TeILlo-
HOCHTEIISL.

7. Cpennue kod(GhUIHEATH 'rcnnoncpenaqu
KSP, HapyXKHOrO 0;5 M BHYTpPEHHEro a5’ Teiuioood-
MCHA 1714 yc.rmmmu BBITHKHOH yCTaHOBKP{ Haxo-
um 1o rpadukam Ha puc. 21.6-21.8, 21.11, 21.12
N0 W3BeCTHLIM (vP)ghz ¥ WS,

[Ipn Tennonocurene Bode K5 npunumaercs
¢ nonpaskoit &,, yYHTHIBAtOIIEH TCHHOQJH?)H'-ICCKHC
cBOiiCTBA BOIBI, MO H3BECTHEIM WF, (Up)ihz
€7 (cM. Taba. 21.5).

8. OTHOCHTENTBHBIA mNepenajl TEMIEPATYPbL
632, cooTBETCTBYHOILMI TEMNEPATYPE TOUYKH POCHI
yIanfeMoro Bo3Ayxa, onpejensemM no gopmyse
KP
08 = —(1 — 6%") + 6%. (21.36)
055

9. TeMmepaTypy TOYKH pOCHI f5t;, HHXKE KO-
topoii TYB BeITS)HBEIX ycTaHOBOK paboraioT B
PEKHUME € BBITAJICHHEM KOHJIEHCATY, BBIYMCIAEM
1o Gopmyse

158 = 15h, — 052 (5552 — ) (21.37)
e ! l nZ rz k1
10. [paunyHoc 3HAYCHME OTHOCHTEIBHOI

BIAKHOCTH YTATACMOTO BO3AYXa Q... PH KOTO-
poil He MPOMCXOJMT KOHICHCALMH, HAXOIMM Ha
i — d-IuarpaMMe Ha TIEPeceuCHWH JIMHHH (5h C
NWHMEH BlIArOCOAEpPXaHuA ¢ TOUKH C KOOpPJHMHA-
TaMH [y, M @ = 100%.

11. Momparounbii kKodhdHIHEHT ‘3@ , YIUTHI-
BAIOIIMI BHINAJEHHE KOHACHCATA, ONpPEAeIseM o
mr. 19 u 20.

12. YTO4YHeHHAsl BEIHYHHA OTHOCHTEIBHOIO
nepenaja TEMNEpaTyp TOTOKA YIanscMOro Bo3-
Ayxa gczpﬁw

05 = 5P gcn (21.38)

13. CpenHror KOHEYHYX TeMIIEpATypy yia-
JIMEMOT0 BO3/IyXa 135, BeiuMcaAem no Gopmyne

(R = 1R — 0P (1R, — 1P 0). (21.39)

14. Konevnyio TEMIEPAaTypy IPOMEXYTOUHO-

ro TerioHocuTens 15P,, nociae TYD BbHITAXKHBIX
YCTAHOBOK ompefneisiem o Gopmyne

rcp x2 = r:(pn_' * W"(!:pHZ = fcpuz)- (2]40)

atg,Bm/(m?-C)

70 -
HoAd] X
oy Keet| TV
50 Tsets 1=
1’/’ 2_‘
30 L = [ Y 8H(KTU3)
[~ 2 80645 KBCB-1143
o
20
2 F 4 I(Up)gp,
Kef(m?-c)
Puc. 21.11. Onpeneneane KO3DPHUHMEHTOB HAPYKHOTO

Terioobmena ans posayxonarpepaleneif tuna KCk3,
KCk4, KBCB-I1¥3, KBEE-I1¥3 n BH

oLy, Bm/(m?-°C)

9009

117
7000 Ha % 4
6000 oA 910
5000 - Va
4000 5 A0
L7171

Joo0 g4t ;
2000 LA /

. 7

yd pd

//' / 7 ’«

7000 Y-t~ 21 _A
800 27—
700 , n
600 |- / 7 N
500 % g
400 T i®
300 - 2

o1 62 03 0405 0870 e

Puc. 21.12. Onpenenenne Ko3hdHHIHEHTOB BHYTPEHHETO
TelwnoobMena «, I8 BO3AYyXOHAT peBaTeeit

I-tuna KCK, KBCB-TIY3 u KBEBE-[1V3 ¢ Heszamep3aomum

rerloHocHTeieM; 2—1una BH ¢ Besamep3aiolimm Teni1oHocH1e-

aem; 3-tAna KCK KBCB-I1Y¥3, KBBEB-I1¥3 0 BH ¢ 1emio-
HOCHTE/IeM BOJIbI

15, YacoBoil pacxo/1 yTHIM3HPOBAHHOH Teln-
norer QU

QU = G e, (2 — GRa2) D. (21.41)

16. HacoBoil pacxojl TEMIOTH OT NEPBHYHOrO
HCTOYHHKA TENNOTBI B BOAoNOJgOrpesatene Q37
o (opmyte
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TABJIMIA 21.7. ACXOHBIE JAHHBIE A1 PACYETA

Pacxon Bosnyxa IMapameTpel Bo3ayxa
Vcranoska
L[-')gm L;P- GY, 12, o2, 2 - [om
M>/q M /4 Kr/4 °C % xJx/Kr e C
Bl 31500 24000 28800 18 10 21,56
B2 31500 26000 31200 21 40 37,05
111 31500 25000 30000 -25 18
T2 31500 30000 36000 —-25 20
1R = —3,6°C; oTomuTebHbIA nepuon 213 qu.; pexuM paGorbl JAByxcMeHHBIA; T°" = 2352 u.
TABJIHIIA 21.8. TEXHUYECKHE XAPAKTEPUCTUKH TEIUIOYTHUITU3ATOPOB
Veranopka Tennoyrunuzatop Kosn- Yucno i3 l i I F®
4ECTBO pAnOB
TpyboK M
Bl KCk4-12-02XJ13A 3 12 2,488 0,0052 498,75
B2 KCx4-12-02XJ13A 3 12 2,488 0,0052 498,75
1 KCk4-12-02XJ13A 3 12 2,488 0,0052 498,75
12 KCk4-12-02XJ13A 3 12 2,488 0,0052 498,75
O3 =G o (0 — tan) D, (21.42) 3. OnpeaenseM Cpe/iHMe NapaMeTphbl BO3AYXA:

rae 005 =19, fh =0
D —xoadpuutent, papusiii 1 B cucreme MKI'CC,
und 1/3600 B CH.

17. Janee pacyer BuImoJiHAETCA 1Mo mm. 29-32.

Ipumep paciera CYIIT c¢ nonmorpesom. Hc-
XOJHBIA JAHHBIC 7S pacycTa NPHBEAEHBI B Tabul.
21.7.

B kauectBe OcHOBHOTO oGopynoBaHuMs aas
TYDE npHTOYHLIX W BHITAXKHEIX YCTAHOBOK HC-
NOJIL3YIOTCH THIOBLIE MpHTOUHBIE Kamephl 2ITK.
Cxema npucoeauterus TYD k uupkyasunonHomy
KOHTYpY — mapajuiesibHas (cM. pHc. 21.5, a). Pacuer
Beinousercs B CH.

TpebyeTcs onpenenMTs TEXHHYECKHE Xapak-
Tepuctukd TYD, BHa tennonocurens, G,, Fu,
2, s, 00, OFF, 0P,

Ilopador pacuema.

1. B kavecTBe Tenjoyruimsatopos aaa TYD
npuauMaeM BosayxoHarpesaTens KCk4. Haxo-
M T no dopmyne (21.3):

1=(—3,6)2532 = —91152°C-4; —5000 >t =
— 91152 = — 26000°C-u.

Bribupaecm TYD st BRITSKHLIX W MPHATOY-
HBIX YCTAaHOBOK ¢ 12 psaamu TpyGOK.

2. U3 npun. Il BeInuchiBaeM TeXHHYECKHE
XApAKTEPHCTHKA TEIUIOYTH/IM3ATOPOB M 3aMHCHI-
BaeM Hx B Tabn. 21.8.

1828800 + 21-31200

pu2 = 20000 = 19,56°C;
i = 21,56- 28800 + 37,05-31200 _
B.H 6m00
= 29,6 xx/xr;
0eP.s 10-28800 + 40-31200 — 25.6%:
60000

_ (=25)30000 + (—25)36000

ey = = —25°C.

= 66000

4. OnpepenseM ;0

1830000 + 2036600

1hy = = 19,3°C.

we 66000

5. o dopmyde (21.4) BuiuncnseM #P

19,56 + (— 25
P = —-——2£——) = —2,72°C.

Taxk kak P < 12°C, TOo B KauyecTBe TemJIoHO-
CHTENS TMpHHHMAeM He3aMep3aromuil  pacTsop
CaCl,.

6. Onpegensem W™ no dopmyne (21.5)

wi" = 0,55 + 0466000 0,006 (25,6 — 30) =
Iy '+ 60000 ] » =

= 1,02,
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TABJIMLA 21.9. PE3YJIbTATEI PACYETOB

YeraHoBKa G, kr/u w m/c (vp)g',. Ap{’, xic/m? KW, FY ([
kr/(mM*-c) Br/(M*-°C)

Bl 11042 0,47 3,2 18,0 20,5 1,27 0,57

B2 11963 0,51 3,48 21,0 21,5 1,22 0,56

1 10458 0,433 3.35 18,6 20,4 1,21 0,52

2 12548 0,53 4,02 27,0 23,5 1,16 0,55

rae L G,, = 66000 kr/u, £G,, = 60000 kr/u.
MM s WI” = l2)

7. Mo ¢dopmynam (21.6), (21.7) paccuntaem
66000 - 1,006

e = 23006 xr/4;
1,02- 2,825
30000 - 23006
Gl = = = 10458 xr/s;
LT 66000 K
2
G = i 12548 kr/u.
66000

B nn. 7-13 npuBoASTCS pacqeThl A8 OAHOTO
TEIUIOYTHAH3ATOPA, /IS JIPYTHX TerjaoyTHIU3a-
Topoe-B Tabu 21.9 (n. 14).

8. Haxomum w{’ u w¥ no dopmynam (21.8),
(21.9)

) 1045
wi = —————»w—m il = 0,433 Mm/c;
3600- 1260 0,0052
23006
ws = 0,49 m/c.

= 3600 1260-0,0052-2

9. OnpepemuMm (vp)ipi, (vplgpz. (DP)§h2 MO
gopmyaam (21.10), (21.11)

; 28800 ;

(vP)gp2 = 3600 2.488 3,2 kr/(m*-c);
60000

(Up):,‘;,z = m = 3.35 K[‘/(MZ ‘C).

10. Haxomum AP no rpaguxaM Ha
puc. 21.3: AP =62-3 = 186 TTa = 18,6 kre/m?,
rae 62ITa -MOTEpH [aBICHUA B OAHOM TEMi1006-
MEHHHKE.

11. Onpenensiem Foi" u Foi? no dopmyne
(21.12):

Fotn L 262044875
o= T30000- 1006

e K} =204 Br/(m?-°C): ¢, = 1.006 x[lx/(xr-°C).

12. Buiuncnsem W, no dopmyne (21.13):

60000 1,006

= =93,
2723006 2,825 4

13. Haxomum 0 u 8 no Tabn. 21.4.

Hns ycnosuo#t ycranwosku LYY = 25000 m3/y4
npu W, = 1,02 u Fo" = 1,21 6" =0,52.

14. Pesynbtatsl pacueroB mo nm. 7-13 npa-
BeAeHbl B Tabu. 21.9.

15. Onpenennm (Fo})® u (Fo3)™ ans ycnos-
HOM NPUTOYHON M YCIIOBHOM BBITSKHOM YCTAHOBOK
¢ obumwuM obveMHBIM pacxogoM EL,, = 55000
m3/a u EL,, = 50000 m*/4 o dopmyne (21.33)

1,21-25000 + 1,16- 30000

Fo, ) = = 1,18;

(Fou) 55000 §
1,27-24000 + 1,22-26000

Fo))*P = -

(Fo3) G 1,24.

16. Haitgem 05" u 0% no tadn. 21.4. [as
YCIJIOBHON ycTaHoBKM ¢ XL, = 55000 m*/4 npu
(Fo})® = 1,18, W, = 1,02 05 = 0,58.

Jnst yenosuoll yeranosku ¢ LL,, = 50000 m3/4
npu (Foy)? = 1,24 u W, =093 85" = 0,57.

17. Onpeaennm 7, ; no dopmyne (21.34)
19,3 — ( — 25)

0,58
18. Buruucaum £F,, no dopmyie (21.35)

1P = 51,3 — 1,02[19,3 — (— 25)] = 6,1°C.

r5p

—25+ = 51,3°C.

19. Tak kak £, < 7°C, B Ka4ccTBC TCMIO-
HOCHTEJISt COXpaHseTCsl He3aMep3aroluil pacTsop
XJIOPUCTOTO KAJIBIIMA.

20. Haxomum K, af8 nas ycIoOBHOM BRITSIXK-
HOM yCTaHOBKM nO puc. 21.6, 21.11 u 21.12.

Mpu (0p)ih, = 3,35 kr/(M%-c) u wiP = 0,49 m/c
K$® =20,8 Br/(m*-°C); aB% =50 Br/(m*-°C);
ah = 600 Br/(m2-°C).

21. Onpegenum 62 no dopmyne (21.36)

oer

pe

20,8
=—(1-05 0,57 = 0,74.
50 ( 7) + 0,57

22. Buruucnum 32, o dopmyne (21.37)
%2 = 19,56 — 0,74(19.56 — 6,1) = 9,5°C,

=7

rhe £, = 2y =61°C,

23. Haxoaum no i — d-puarpamMme BJaroco-
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aepxanve d, = 7.3 I/Kr AN8 TOYMKH ¢ KOOp/UHATA-
M 18, =9,5°C u ¢ = 100%. 3atem Ams TOHKH,
noay4eHHol Ha nepeceyeHuu d, = 7,3 r/kr 1 M-
HUM  TeMIepaTypel 3%, = 19,56°C, Haxomamm
Qyyy = 51%, NPH KOTOPOH HE NMPOMCXOAMT KOH-
AeHcamuu Qg2 = 25,6% < ¢, +5=51+5=
= 56%.

CrnegosaTenLHo, YCTAHOBKM padoTaioT 06e3
BBINAJEHUA KOHIeHcaTa, B = Q5P@

24, BeiyucnaM %, no dopmyne (21.39)

1%, = 19,56 — 0,57(19,56 — 6,1) = 11,9°C.

25. Onpenenum 5F,; no Gopmyne (21.40)
1592 = 6,1 +0,93(19,56 — 11,9) = 13,2°C.
26. Burucmum Q) mo dopmyne (21.41):

Q1" = 23006-2,85(13,2 — 6,1)/3600 = 129 kBr.
27. Onpeneum Q3 no Gopmyne (21.42)
Quen = 23006-2,85(51,3 — 13,2)/3600 = 693 kBT,

=13,2°C,

rae 1y =tk =51.3°C, % = 6P

woxl

28. BemucnuMm kodddunments 4, B, € mo
tdopmynam (21.30)-(21.32)

16,48 - 50

=— "~ — 1365
600-1,006
_ 0,575-66000- 1,006 _ -
- 60000 T

rae 05, onpenenserca no dopmyne

0 + 05 0,58 +0,57
2 2
0,575

C=—-+-~102:0,575 = 0,4
0,58

29, Onpenemm 55 mo dopmye (21.29)

0%: = = 0,575;

G =
_ —1,365(29,6 — 9.63) + 19.56(1,365-0,636 — 0.4)

1+ 1,365-0,636 — 0,4
= - 12,3°C.

I'maBa 22
PACYET BO31YXOBOJA0B
N BEHTWISILIMOHHbLIX KAHAJIOB

BosayxoBoasl M Kananael HeoGX0AUMMO TIpo-
eKTHPOBATh B COOTBETCTBUM C TpeGOBAHMAMH
CHull, y4uThIBas BO3MOXHOCTH MAKCHMAJILHOH
HHAYCTPHAIM3AME CTPOHTEILHO-MOHTaKHBIX Pa-
60T ¥ MpUMEHEHHE NPU ITOM COOPHBLIX KOHCTPYK-
Ouit B3 yHUGANHPOBAHHBIX AeTaNeH, H3rOTOBIIAC-
MBIX H& 3aBOAdAX HIM B 33rOTOBUTE/IbHbIX MacC-
TEPCKHX.

Ilp1 MpOEKTMPOBUHMM BO3JYXOBOIOB H K-
HAJIOB JUIA 3/IaHMI M COOPYXEHHUIl, OTHECEHHBIX 11O
TOXAPHOH OMACHOCTH K Kateropusm A, b, B u E,
cieiyeT AOMONHHTEALHO YYMTBHIBATE TpeGoBaHHA
COOTBETCTBYIOLIMX HOPMATHBHBIX JOKYMEHTOB.

22.1. PABMEPBI 1 MACCA
BO3/YXOBO/0OB

Pasmepel Kpyrisix 4 NpSAMOYIOJBHBIX CTaJIb-
HBIX BOBMXOBOJIOH HAUIEKHT NPpAHAMATBE 1O
Tabu. 22.1-22.3, npAMOYroJIbHEIX achecToneMeHT-
HBIX U DETOHHBIX KOPODOOB — 10 TadN. 22.4, KPYIJbIX
U MPAMOYIOJIbHBIX BO3AYXOBOJOB M3 BHHHILIAC-
Ta-To Tadm. 22.5 u 22.6.
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22 1 Pusmepvi u macca 6030yr080006

TABJIMIA 221 HOPMWPYEMBIE PASMEPHI
KPYTJIBIX BO3JYXOBOZOB

W3 TUCTOBOW CTAH

Hpodoancenue maé 22 1

Ilpumevanns 1 B kayecTBe HOPMHpPYEMBIX pai-
MEpOB JIOUYCKAe1C NIPHHUMAThL HAPYKHLIE PA3MEpRI N0-

& Mnomams | Mepumerp, i nepelﬂ:oro CeYeHHA  BO3AYXOBOIE, yKa3aHHBIE B
MONEPEYHOTO MM NOBEPXHOCTH Tdﬁﬂq 23 .
e 1M, M2 2 TomuHHY THCTOBOI CTAIH AN BO3AYXOBOIOB, 110
KOTOPBIM NEPeMellae!cs BO3AyX € TeMIepaTypoil He
peime 80 °C, aumametrpom go 200. 250 450, 500-800,
100 0,0079 314 0,314 900 1250, 14001600, 1800-2000 MM, clneiyeT NpHHH-
125 00123 392 0,392 MaThk cootBercrBenno 0,5, 0.6, 0,7, 1,0, 1,2, 1,4 mm
160 0,02 502 0,502 3 [In% M3rOTOBIEHMS BO3IVAOBOIOB, 10 KOTOPHIM
200 0.0314 628 0,628 npenycMaTpHBae[CA MepeMelIeHHe BO3oyXd ¢ 1emmnepa-
250 0.0049 785 0,785 Typoit dosee 80 °C mnm BO3AyXa ¢ MEXARMYECKHMH [MpH-
315 0,0615 879 0,879 MeCsMH, a TAaKkXe 1A BO3AYXOBOIOB, Tpedylommx obpa-
355 0,099 1115 1,115 OOTKH MOBEPXHOCTH Mepel AHTHKOPPO3IHIHON 3AIIMTOM,
400 0,126 1256 1,26 [OMYCKAETCS MPUMEHSATh JIMCTOBYIO CTallb TOMMUMHON 10
450 0,159 1413 1.41 1,5 mm [ns BO3AYXOBONOB, O KOTOPHIM [PeaycMATpH-
500 0,96 1570 1,57 BAETCA MEpeMeIcHHe abpa3uBHON MBUIK, TOJIIHHL CTANH
560 0,246 1760 1,76 nomKHa ObiTh obGocnoBana
630 0,312 1978 1,98
710 0,396 2230 2,23
800 0,501 2512 2,51
900 0,635 2830 2,83
1000 0,785 3140 3.14
1120 0,985 3520 3,52
1250 1,23 3930 3,93
1400 1,54 4400 4.4
1600 2,01 5030 5.03
1800 2,54 5652 5.65
2000 3,14 6280 6,28
TABJIMUA 222 HOPMUPYEMBIE PA3MEPKI IIPAMOYIOJIbHBIX BO3YXOBOJOB
W3 JIKC 10OBOW CTAJIA
BHyTpeHHHit [Mnomaae Ilepn- Inowanw BuyTpeHuuit [Inomane |[Mepumerp,| [lnowazxs
pasmep, AONepeyHOro MeTp, NOBEPXHOCTH || pasmep, MM | nonepeunoro MM NOBEPXHOCTH
MM cedcHM M2 MM M, M ceuenus, m> 1 M, M?
100 x 150 0,015 500 0,5 600 x 600 0,36 2400 2.4
150 x 150 0,0225 600 0,6 600 x 800 0,48 2800 2.8
150 x 250 0,0375 800 0,8 600 x 1000 0,6 3200 32
150 x 300 0,045 900 0.9 600 x 1250 0,75 3700 3,7
250 x 250 0,0625 1000 1,0 800 x 800 0,64 3200 32
250 x 300 0.075 1100 1,1 800 x 1000 0,8 3600 3.6
250 x 400 0,1 1300 1,3 800 x 1200 0,96 4000 4.0
250 x 500 0,125 1500 1,5 800 x 1600 1,28 4800 4.8
400 x 400 0.16 1600 1,6 1000 x 1000 1,0 4000 4,0
400 x 500 0.2 1800 1.8 1000 x 1250 1,25 4500 45
400 x 600 0,24 2000 2,0 1000 x 1600 1,6 5200 5.2
400 x 800 0,32 2400 2.4 1000 x 2000 29 6000 6,0
500 x 500 0,25 2000 2,0 1250 x 1250 1,56 5000 5.0
500 x 600 0.3 2200 2,2 1250 x 1600 2,0 5700 5.7
500 x 800 0.4 2600 2.6 1250 x 2000 2.5 6500 6.5
500 x 1000 0,5 3000 3,0 1600 x 1600 2,56 6400 6.4
1600 x 2000 3,2 7200 7.2
Mpumeyanua | Tomumay AMCTOBOM CTANM A4 BO3NYXOBONOB NPAMOYIOJBHOLO CEYEHMA PEKOMEHIyeTcs

NPHHAMATH B 3ABHCHMOLTH OT Pa3MEpOB DONbLICH (TOPOHBI, MM

1o 250 skaoq
300-1000 »
1250-2000 »

2 Cm npumedanne 1 x Tadén 221

0,5
0,7
0.9
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TABJAMLA 223 HOPMUPYEMBIE PASMEPbI KPYITHOI'ABAPHTHbBIX
MPAMOYTOJILHBIX BO3AYXOBOAOB M3 JIMCTOBOW CTAJIH

Buytpeunnit Tnomans IMepu- IMnowans BuyTpennuii Iiomaas  (IMepumerp,| [Mnomans
pasmep, MONEpPevyHOro MeTp, MOBEPXHOCTH || pa3Mep, MM | [OMNEPEHHOr0 MM [IOBEPXHOCTH
MM cevenud, m? MM 1 ™, M2 ceveHus, M> 1 m, M2
2000 x 2000 4.0 8000 8 3200 x 2000 6.4 10400 10,4
2500 x 1200 3,0 7400 7.4 3200 x 2500 8.0 11400 11,4
2500 x 1600 4,0 8200 8,2 3200 x 3200 10,24 12 800 12,8
2500 x 2000 5,0 9000 9,0 4000 x 2500 10,0 13000 13,0
2500 x 2500 6,25 10000 10,0 4000 x 3200 12,8 14 400 14,4
3200 x 1600 512 9600 9.6

Mpumeuanue. dns BO3MYXOBOJAOB NPAMOYrONBHOTO CEYEHHH, HMEFOIMX OJIHY H3 cropoH Gosee 2000 mm,
H BO3/1yX0BOJ0OB cederrem 2000 x 2000 mm TonmMHa crand aomkua OeiTh obocHoBaHa.

J1is M3roTOBNEHHS BO3AYXOBOJAOB AOMYCKAETCH NPHMEHATE CTANb MEHbIIEH TOJILMHLI [0 CPABHEHHIO C YKA3AHHOI
B npeMedaHnsx k T1abm 22.1 ® 222 npe 06OcHOBAHWM (OTCYTCTBHE HEODXOIHMMOCTH B JalbHHX IepeBO3Kax
BO3YXOBOIOB W Ip.).

TABJIHLA 22.4. PASMEPbI U MACCA ACBECTOLEMEHTHBIX KOPOBOB
TMPAMOVYIOJBHOIO CEYEHHA

A/,
e

a]| [/
@ g | -1
a a JlontyckaeMbple IMaowans A b IMnomans L Honye- | Ton- | Pacuernas

OTKJIOHEHHSH KHBOTO HAPYKHOH Kaemble | IHHA macca

Ce4yeHHd, MM MOBEPXHOCTH OTKJIOHE- | CTEHOK Im
KM m? 1M, HHA kopoba

m? KF

MM

150 200 0,03 168 218 0,732 7.7
150 300 0,045 168 318 0,912 10,0
200 200 Or +8 go —3 0,04 218 218 0,8 4000 —150 9 10,5
200 300 0,06 218 318 1,032 11,2

TABJIWULA 22.5. PASMEPBI 1 MACCA
KPYIJIbIX BO3/1VXOBOJOB
W3 BUHHMILJIACTA

22.2. PASMEPbDI
BEHTUWJIALIMOHHBIX KAHAJIOB

CxemBbl yCTpOHCTBA BCHTHISIHOHHBIX KaHa-
d, | Tnowans | Mepu- Iao- Macca, «xr,
MM| fomepeu- | MeTp, | mams | | M BozayxoBoga ~ J1OB HOKA3aHEI HA PHC. 22.1. Pa3amepb! KHPIUYHBIX
HOro MM nosepx- | M3 BHHHILIACTA BEHTHJIAIIMOHHBIX KaHAJIOB CTie/lyeT NPHHUMATH N0
oe"::;"“‘ "locaa TORUAROH, Mh Tabn. 22.7, KAHATIOB W3 JBOMHBIX IIaKOTHTICOBBIX
M’ 20 3 4 WIH HUIAKOOETOHHBIX NJHT C BO3AYIIHOH Ipo-
crojikoii —mo Tabn. 22.8-22.9, xaHanoB H3 me-
160 0,0201 502 0,502 1,39 - HOIJIHHUCTBIX HJIH TEHOCTEKJ/IAHHBIX TUIHT - NO
200 0,0314 628 0628 1,74 — — Tabm. 22.10
250 0,0491 785 0,785 — 3,26
315 0,078 989 0,989 4,12 —
400 0,126 1256 1,26 — — 698
500 0,196 1570 1,57 - — 873
630 0312 1978 1,98 — — 11,02
800 0,503 2512 2,51 —  — 14,06

Tpumeyanue. TINOTHOCTL BMHHMIMNACTA NPHHATA
p = 1400 xr/m>.
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TABJIHUA 226 PAIMEPHI U MACCA INPAMOVIOJIBHBIX BO3/IVXOBOJOB U3 BUHUIJIACTA

A b Inomans | Ilepumerp, | INnowans d,,, | Macca, kr, | M BO3gyxoBOUd M3
noncpey- MM noBEPX- MM BHHHIIIACTA 'I'Oﬂm}lHOﬁ, MM
N HOT'O HOCTH
CeueHHA, 1M, M? ”
M2 2 3 4
100 160 0,016 520 0,52 125 1,42 — —
100 200 0,02 600 0,6 140 1,66 --
160 200 0,032 720 0,72 180 1,98 — —
200 250 0,05 900 0,9 225 = — -
200 400 0,08 1200 1,2 280 — 4,95 —
250 400 0,1 1300 1,3 315 — 5,4 —
250 500 0,125 1500 1,5 315 — e 8,25
400 500 0,2 1800 1,8 450 — — 9,96
400 800 0,32 2400 24 500 — - 13,29
500 800 0,4 2600 2,6 630 = — 14,4
500 1000 0,5 3000 3 630 — — 16,65
; L
/ I R / —
0] K . s 4 P e 60
5 oo NRRABORIARN " / h 2 : T 7]
| / wh A HH
q P 4 WH Y|
SEODRERURO. / ] (11, 60
A — / 4 ////% //j /// L2222
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b 4 9

777,

-

T

=

Puc 221 Cxemsl YCTPOHCTBA BEHTHNSLHOHHBIX KaHAJIOB

a BepTHKATbHLIA KaHa/l ¢ BO3AYUIHOW NPOCNOHKON y HapYXHO# CTeHbl, 6 HYepdavnbiii kaHanl ¢ NBOHHBIME CTEHKAMH, 8 O — BEPTHKA/ILHBIE
xaHallbl y BAYTPEHHHX CTeH, | BO3JYUmM4s npocsioiixa, 2 napyknaa crena, 3 xenesobeTonnoe nepekpbiTHe 4 - KHpIWYHAX CTEHA WIH
kenesobeTonras muMta, 5 3aTUpKa, § CropacMele NEPErOPOAKH HIH NEpeKpuiTHE 7 KUPIIHYHAA CTeHA

TABJIMUA 227 PABMEPbl KAHAJIOB U3 KHUPITHYA

Paimep Ilnomans Pasmep Inomank Paimep INnowmaas
nonepey- nonepey- norepey-
B KMPHHYax B MM HOTO B KADIH4YAX B MM HOTD B KHpHHYaX B MM HOro
ceYeHns, CEYCHMA, CEHCHHA,
M2 M2 m?
1/2 x 1)2 140 x 140 0,02 112 % 112 400 x 400 0,16 2 x 21/2 530 x 650 0,35
12 x 1 140 x 270 0,038 | 1'% x 2 400 x 530 0,21 2x3 530 x 790 042
I'x 1 270 x 270 0,073 [1'72 x 2'2 400 x 650 0,26 [[2 x 4 530x 1060 0,56
1 x 1172 270 x 400 0,111 1'% x 3 400 x 790 0,32 [[212 x 22 650 x 650 0,43
| %2 270 x 530 0,143 [2x 3 530 x 530 0,28 21/2x3 650 x 790 0,52
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TABJIUIIA 22.8. TUIOWAlb XXUBOTO CEYEHUS, M? (B YUCIIUTEJIE),
W TMIPOITYCKHAS CITOCOBHOCTD, M34 (B 3HAMEHATEJIE),
KAHAJIOB U3 IIIJTAKOTUITCOBBIX U HIJIAKOBETOHHBIX ITJIUT
P CKOPOCTH BO3IAYXA 1 M/C

5, MM TLomams KHBOTO ceueHusl B MPONYCKHAN CNOCODHOCTL KaHAJ0B NPH A. MM
150 250 350 450 550 650 750 850
0,033 0,055 0,077 0,096 0,121 0,143 0,165 0,187
=al 118 198 278 352 435 515 592 680
120 0.048 0,08 0,112 0,144 0,176 0,208 0,24 0,272
172 288 404 520 635 750 865 980
0,063 0,105 0.147 0,189 0.231 0,273 0,325 0,357
420 226 380 530 680 830 980 1130 1280
0.078 0,13 0,182 0,234 0,286 0,338 0,39 0,442
el 280 470 655 845 1030 1220 1400 1580
60 0,093 0,155 0,217 0,279 0,341 0,402 0,465 0,527
334 560 780 1000 1230 1440 1670 1900
0,108 0,18 0,257 0,324 0,396 0,467 0,54 0,612
R 388 650 910 1160 1430 1680 1940 2200
0,123 QE(E @ E E &53_2 0,615 0,697
=20 444 740 1040 1380 1620 1910 2210 2500
920 0,138 0,23 0,322 0,415 0,505 0,6 0.69 0,782
500 830 1160 1500 1815 2160 2480 2810
TABJIMHUA 229. PACXO[I, M?, AyXOBOMOB AN CTAHAAPTHOTO Bo3ayxa (r = 20°C
HIJTAKOTUIICOBBIX WJIH u p =12 kr/m?) onpeaenstotes no dopmysie
MIAKOBETOHHBIX TUITAT HA 1 M - Z(Rl 3 2)7 @21

JUTMHBI JJBOMHOI0 KAHAJIA

B, mm| Pacxon rumT Ha | M JBOHHOTO KaHama npu A,
MM

150 [ 250 | 350 | 450| 550 | 650 I?SO 850
2200 21 23 25 27 29 31 33 35
320 25 2,7 29 31 33 35 37 39
420 29 3,1 33 35 37 39 41 43
5200 33 35 37 39 41 43 45 47
620 3,7 39 41 43 45 47 49 5.1
720 4,1 43 45 47 49 51 53 55
820 4,5 47 49 51 53 55 57 59
920 49 51 53 55 57 59 61 63

22.3. PACYHET BO3AYXOBOJ0OB
1 KAHAJIOB INTPUTOYHBIX
W BBITSA)KHBIX CUCTEM BEHTHJIALIMN
OBHIETO HAZHAYEHUWA

CHCTEMBI BEHTHIALMH OOLEro HaszHAYCHHS
CY*AT 18 DOJAYH H yJajieHHA HE3aNblIICHHOIO
BO37yxa ¢ TemnepaTypoif no 80°C.

O6bue notepu aasnedus, Ila, B cetw BO3-

rae R-110Tepy 1aBICHHA HA TPEHHE HA PACYETHOM yyacT-
ke cetd, [1a. na 1 M /- IAMBA Y4aCTKA BOIAVXOBOIA, M,
Z-MOTePH JAAB/CHHHA HA MECTHLIC CONPOTHBICHHA Ha
pacYeTHOM y4acTke ceTw, ITa.

TMortepu nasnesusa Ha Tpenue R, Ila, na | M B Kpyr-
JIBIX BO3AYXOBOJAX ONpPENeNsioT Mo dopmyie

npv?
R=—-—,

d?2
e A—ko3pHUEEHT CONPOTHBIEHHN TPEeHHA; d-Iua-
MeTp BO3JYXOBOJA, M; U - CKOPOCTH [BIOKEHHS BO3OyXa
B BO3MYX0BO#E, M/C; P - IUIOTHOCTR BO3[YXa, TEpeMe-

maemMoro mno Bo3myxomony, Kr/m®; pu?/2 -ckopocrhoe
(aunamuveckoe) nasienwe, Tla.

(22.2)

KosbdumedT conpoTUBJICHHS DPACCHHMTHIBA-
ercs mo Gopmylie AJbTinyJis

a=011(K,/d + 68/Re)>?5,  (22.3)

rae K, —abconoTHas 5KBHBAICHTHAN LIIEPOXOBATOCTD MO~
BEPXHOCTH BO3/YXOBONA M3 JIHCTOBOE CTaiK, paBHax
0,1 MM; d-nuamerp Bo3ayxosona, MM; Re~wumcno Peii-
Houabaca.

Jis BO31YXOBONOB, BBIIOJIHEHHBIX H3 APYIHX
MaTepHaNioB ¢ a0COMOTHON JKBUBATEHTHOH mre-
poxosartoctrio K, = 0,1 MM (tabu. 22.11), 3Have-
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TABJHIA 22.10. PASMEPBL. MM, KAHAJIOB W3 MMEHOTJIMHUCTBIX WA
NMEHOCTEK/IAHHBIX IIJTAT

8
N @ T 62
A
9 r
o a! AR
00000000
Pasmep mumt, | Cevenue KaHana, A b B r O6bem Macca
MM MM I m, M3 I ™, kr
200 x 310 200 300 300 400 0,08 253
300 x 310 300 300 400 600 0.1 31,2
300 x 410 300 400 400 600 0,12 351
600 x 600 x 62 300 x 610 300 600 400 600 0.14 429
400 x 310 400 300 600 600 0.12 35,1
410 x 410 400 400 600 600 0,13 39
400 x 610 400 600 600 600 0,16 46,8
400 x 810 400 600 600 600 0,18 54,6
200 x 310 200 300 300 400 0,08 25,3
300 x 310 300 300 400 500 0.1 293
300 x 410 300 400 400 500 0.11 33,2
300 x 510 300 500 400 500 0,12 351
800 x 800 x 62 300 x 610 300 600 400 500 0.14 4]
400 x 310 400 300 500 600 0.11 332
400 x 410 400 400 500 600 0,12 37,1
400 x 510 400 500 500 600 0,14 41
400 x 610 400 600 500 600 0.15 45
400 x 810 400 800 500 600 0,18 52,7
600 x 310 600 300 800 800 0,14 429
600 x 410 600 400 800 800 0.16 46,8
600 x 510 600 500 800 800 0,17 50,7
600 x 610 600 600 800 800 0,18 54,6
600 x 810 600 800 800 800 0,21 62,4

Hie R npuHAMaeTcs ¢ MOMPaBOYHBIM KO3(du-
[HEHTOM 1 Ha TOTepH IABJICHAS HA TPEHHE, NpH-

pefleHHBIM B Tabm. 22.12.

PCKDMSHJ_[YC.\IME CKOPOCTH JBHXeHUA BO3ay-
Xa B BO3OYXOBOIaX, KATHO3HHHBIX peieTKax u

KJanaHax npuseacHel B Tabm, 22.13.

DKOHOMMYECKH I(enecooGpaaHym CKOpOCTB

JBIKEHHS BO3JyXa B BO3AYXOBOIAX TPH MCKaHH-
YeCKOM TOOYHKIEHHU ¢ HOCTATOMHON TOYHOCTBIO
crenyeT ONpeeNaTh Mo hopmysne *

. 04( S )0.32 (1)0.32( 1 )0,32
= 2641004 = — —
= s..  \p 1+K./)

* Meroguka omnpejeleHMs 3KOHOMMYECKH LIENEco-
ofipazoil CKOPOCTH BMXKEHHA Bo3nyxa paspaGoraHa
kan. rexs. Hayk B. A. Kpynnossim.

0,08
< [R(E, + K)) 0‘-‘2(1) L @4
H

TABJHUIIA 22.11. ABCONKOTHAA
IKBUBAJIEHTHAS HIEPOXOBATOCTH
MATEPHAJIOB, ITIPUMEHAEMBIX
JJ1 M3rOoTOBJIEHUA BO31YX0BOJOB

Martepuan K, Marepuan K,,
MM MM
JIucrosas crane 0,1 ||[[llnakoBeroHHbIe 1.5
Bununiacr 0,1 |[manTs
Kupnuu 4

Acbecrouement- 0,11j{MIrykarypka (mo 10
Hbl€ TUIMTBI MJIH MeTajl/IHYeckoif ceT-
TpyOBI K¢)
danepa 0,12
Illnakoanebact- I

POBBIE TUTHTEI



204

Tiasa 22. Pacuem 6030yX0680008 U 8eHMUARYUONHBIX KaAHAA08

TABJULA 22.12. HOITPABOYHBIE KO3®PULIMEHTHI » HA ITOTEPU JABJIEHUA HA TPEHME,
YUYHUTBIBAIOIIHUE HWEPOXOBATOCTE MATEPHAJIA BO3AYXOBOOOB

vy, nnpu K, MM Uy nmpu K,, MM
M/c M/C

I | 1,5 I 4 ‘ 10 i | 1.5 | 4 l 10
0,2 1,04 1,06 1,15 1,31 6,2 1,45 1,58 1,99 2,49
0,4 1,08 1,11 1,25 1,48 6.4 1,45 1,59 2 2,5
0,6 1,11 1,16 1,33 1.6 6,6 1,46 1,6 2,01 2,51
0,8 1,13 1,19 1,4 1,69 6.8 1,47 1,6 2,02 2,52
1 1,16 1,23 1,46 1,77 7 1,47 1,61 2,03 2,54
1,2 1,18 1,25 1,3 1,84 7.2 1,48 1,62 2,04 2,55
1.4 1,2 1,28 1,55 1,95 7,4 1,48 1,62 2,04 2,56
1,6 1,22 1,31 1,58 1,95 7,6 1,48 1,63 2,05 2,57
1,8 1,24 1,33 1,62 2 7.8 1,49 1,63 2,05 2,57
2 1,25 1,35 1,65 2,04 8 1,49 1.64 2,06 2,58
2,2 1,27 1,37 1,68 2,08 8.2 1,5 1,64 2,07 2,59
2,4 1,28 1,38 1,7 2,11 8.4 1,5 1,64 2,07 2,6
2,6 1,29 1.4 1,73 2,14 8.6 1,5 1,65 2,08 2,61
2,8 1,31 1,42 1,75 2,17 8.8 1,51 1,65 2,09 2,62
3 1,32 1,43 1,77 2,2 9 1,51 1.66 2,1 2,62
3,2 1,33 1,44 1,79 2.23 9,2 1,52 1.66 2,1 2,63
34 1,34 1,46 1,81 2,25 9,4 1,52 1.67 2,11 2,64
3,6 1,35 1,47 1,83 2,28 9,6 1,52 1.67 2,11 2,65
3.8 1,36 1,48 1,85 2,3 9,8 1,53 1,68 2,12 2,65
4 1,37 1,49 1,86 2,32 1 1,53 1,68 2,12 2,66
4,2 1,38 1.5 1,87 2,34 10,5 1,54 1,69 2,14 2,67
4.3 1,39 1,51 1,89 2,36 11 1,54 1,7 2,15 2,69
4,6 1,4 1,52 1.9 2.37 11,5 1,55 1,7 2,16 2,71
4.8 1.4 1,53 1,92 2,39 12 1,56 1,71 2,17 212
5 1,41 1,54 1,93 2.41 12,5 1,56 1,72 2,18 273
52 1,42 1,55 1,94 2,42 13 1,57 1,73 2,19 2,74
5.4 1,43 1,56 1,95 2,44 13,5 1,57 1,73 2,2 2,75
5,6 1,43 1,56 1,96 2,45 14 1,58 1,74 2.2 2,76
5.8 1,44 1,57 1,97 2,46 14.5 1,58 1,74 221 297
6 1,44 1,58 1,98 2,48 15 1,59 1,75 2,22 2,78

TABJIHIA 22.13. CKOPOCTH ABUXEHUWA
BO3/1VXA, JONYCKAEMBIE B BO3JIYXOBOJJAX,
JKAJTIO3UIHBIX PEIIETKAX U KJIAITAHAX
IMPUTOYHBIX W BBITAXKHBIX CUCTEM
OBIIEIO HABHAYEHWUA

3NEMEHT CHCTEMbI v,, M/c

EcrecTBennoe JBHXKCHHC BO3AYXa
Bo3yxoBo/bl TOPH3OHTAILHLIE:

npuTouHbIe pazsogamme  He Gonee 1,5
BRITSDKHBIE COOpHBIE To xe
JKamo3nifHeIE PELIETKH H Kia-
MaHBI:
NPHTOYHBIC y TOIa 0,2-0,5
NPHTOYHEIE Y MOTOJIKA 0,5-1
BEITSKHEIE 0,5-1

Mexaunueckoe nodyxaenue

Bo3jayxosobl B NpOH3BOACTBEH-
HBIX 37IaHHAX!
MAarucTpajbHbIe

Ho 12
OTBETBJICHUSA — 6

Ilpodoaxcenue maba. 22.13

IEMEHT CHCTEMBbI U,. MfC

Bo3ayxoBoael B OOLICCTBEHHEIX
H BCTIOMOTATE/NbHBIX 3JAHHAX:
MAaruCTpaJibHbIE Jo 8
OTBETBJICHHA = 5
MpumMeuvanne Kamosniinele PELICTKA H KJIaNaHb!
pPaccMOTpeHbl B 1. 8

rge L pacxos Bosayxa, M>/4, B ywactke; S,—Ipamsie
3ATpATH HA NPOKNALKY BO3AyX0Boaos, pyG/m?, ¢ yueTom
3aTpaT HA TEMIOHIONAUHOHHLIE MATepHalibl H paboThi
Ecnu ans npokiaakH BO3ayXoBooB TpebyroTca yeenw-
YEHHE BBLICOTHI MOMELICHHSA, YCTPOHCTBO TEXHHYECKOro
J1aka WM [MOJAHBHOLO NMOTONKA, CleAyeT yYHThIBATH
OONOJHHTENLHO 3aTPathl Ha CTPOMTENbHbC paboOTH,
npusescHHbie K | M7 Bo3ayxosoja; S,, -rojoBas miata
3a 2JleKTpodHepruio, pyo/(kBT-104), onpenensemas B co-
oreetcreMd ¢ [lpeiickypantom (9-01 W 3aBucsuias or
NPOACIDKH IENIbHOCTH paboThl BEHTHIAUHOHHON yCTaHOB-
KH, 4, ¥ 9HeprocHabxarolel opraHi3alMu; p — MIOTHOCTh
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Puc. 22.2. HoMorpamMma  BCIIOMOTaTEJILHBIX
A onpeneneHns v

BEJIMYHH

o3ayxa, Kr/M* K,-kodduuuenT, BBIPaXAIOIIHA OT-
HOLIEHHe TIOTEPhb GABJICHHA B MECTHBIX CONPOTHBIIEHHAX
K OTEPAM NaBjicHHs Ha TpenMe; K - kosdduument, yuu-
THIBAIOLLHHA B 0THOCHTELHBIX €LMHHLAX HAKJaLHblE pac-
xoiabl B pazmepe 13,3%, nnaHoBble HAKOILIEHHS B Pai-
mepe 8%, a Takke nobaBkm K HOpMaM 3aTpaT Tpyaa
# 3apabOTHON NUATe MpH NPOKNAjKE BO3MYXOBOAOB HA
peicore no C6. 20 CHull IV-5-82; K =1,213—1.277;
E, -nopmaTustblii koxpduument 3ddexrusHocT Kanu-
TansHbX Brokenni; E, = 0,12; K,—kosdduument, yuu-
THIBAFOLUMH B OTHOCHTE/NLHBIX eAHHHLAX AMOPTH3AUHOH-
HbIE OTYHCJEHHA HA NOJIHOE BOCCTAHOBJIEHHE M KaKTalb-

Puc. 22.3. PacyerHad cXema CeTH BO3JYXOBOUOB /s
ONnpedec/icHUs  IKOHOMMHYCCKOR  1e/1Iecoo0pa3HOH  cKO-
pocTtH BO3ayxa

Helii pemont (B cooTeercreux ¢ Hopmamu amoprusa-
LHHOHHBIX OTYMC/IEHHMH [10 OCHOBHBIM d}OHL{aM HApOLHOTO
xo3siictsa), K, = 0,123 — 0,243; /i-orAocHTEbEAA LiTe-
POXOBATOCTH BHYTPEHHEH MNOBEPXHOCTH BO3AYXOBOLOB,
NOKa3bipalollag, BO CKO/IbKO pa3 aedcTeuTeNbHAs abco-
JHOTHaAA epoXoBaTOCThL 6oﬂbll[e 1IePOXOBATOCTH Me-
TAJUIM9eCKHX Bo3lyxopolos, pasao# 0,0001 m:
C‘II.ZS 1
K, = 71,4—1 (—ﬁ)o.zs ,

riae —cymma koG PHUMEHTOB MECTHBIX CONPOTHBIICHHE
B y4acTke; d— JHaMeTp BO3LYXOBOLA, M, NPHHHMAEMbIH
NpeaBapHTelbHO IPH ckopocTH 5-8 M/c; /- nnmua yyact-
Ka, M.

(22.5)

Ilpn onpejencHUE CKOPOCTH JBHMKCHHA BO3-
JIyXa HA y4acTKaxX KOHKPETHOH BEHTHJISUMOHHOMN
CETH TEPEMEHHBIMH BelIMyuHaMu sBistores L, [, d,
[ . W

3nayeHHs OT/ACNbHBIX MHOMHTeNEH B Gopmy-
Jsie (22.4) n 3Havenne K, MOXHO OnpenenuTh No
rpaduky Ha puc. 22.2.

[Mpumep 22.1. OnpesenuTs IKOHOMHUYCCKH
nenecoobpa3Hyl0 CKOPOCTh ABHXKEHHA BO31yXa
B YY4CTKax BO3AyXOBOAOB ceTH (puc. 22.3) u3
OIMHKOBAHHOHN cTaiau & = 1,2 MM, €C/IH H3BECTHO:
p=12xr/m* K=1213 K,=0,123 #a=1;
S,x = 60 py6/(kBT-rog) croMMocTh BO3AyXOBO-
0B HEW30JHpOBaHHbIX S, = 7 py6/m? (1-if Ba-
PHAHT), H3OMHPOBAHHBIX MHHEPAIOBATHBIMH Ma-
Tamu Mapku 200 B obOknagke U3 CTEKIOTKAaHH
60 =40 MM H ¢ 00epTKOH N0 H3OJALKK CTEKIIO-
TKaHbp1o S, = 10 py6/m? (2-if BapuauT), M30J1MpO-
BaHHBIX H NMPOK/IAJbIBACMBIX B TEXHHYCCKOM JTa-
xe OpueHTHpOBO4HO S, = 18 py6/m? (3-if Ba-
PHAHT).

Pemenne: 1. Haxoaum npeasaputensHO OUa-
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TABJIUIIA 22.14. PE3VJIBTATBI PACYETOB IO ONPEJEJEHUIO CKOPOCTEH B BO3/IVXOBOJIE

Vyacrok | L, I, d, ¢ K. v’*, M/c dos M vP*eY, M/c

TBIC. M M

M/ JUi BAPHAHTOB

1 2 3 1 2 3 | 2 3

OcHoBg-
HOW 60 8 16 1 15.6 5.3 6,0 T 2 1,8 1,6 53 6,6 81
1 40 16 1.4 135 89 6,2 7,1 85 1,6 1.4 1,25 55 7.3 90
2 20 12 1,0 1,35 81 6,1 7.0 83 1,12 1,0 0,9 5.6 11 8,7
3 20 18 1,0 1,35 8,1l 6.4 7,3 87 1,0 1,0 0,9 7.0 7,1 8.7

METPbl BO3/LyXOBOAOB, 3Havenua ( u K, (tabm.
22.14).

2. OmpenenseM KOHOMHUCCKN Lienecoobpas-
HYIO CKOPOCTE JIBIGKEeHHsl BO3/yXa v™* Ha yvyacrkax
mo opmyne (22.4) 1ns Tpex BapHAHTOB.

3. Haxoaum pacyeTHble 3HAYEHHS BO3AYXO-
BOIOB d"*°* U pacyeTHBIE CKOPOCTH ™" B COOT-
BETCTBHH CO 3HAYCHUAMH v**.

JIns BO3AYXOBOAOB NPAMOYIO/ILHOTO CEeYEHUA
3a pacueTHYK BEIMYMHY d NPHHMMAeTCHd IKBH-
BAJICHTHBI NHAMETp d,,, MPH KOTOPOM NOTEpPH
JIABJICHHA B KPYTJIOM BO3AYXOBOJE NpPH TOH Xe
CKOPOCTH BO3IOyXa paBHBI NOTEPAM B HPAMO-
YrOJILHOM BO3AYXOBOJIE.

3HaveHHs YKBHBATEHTHRIX AHAMETPOB, M. OH-
peneasioT no dhopMmye

d,, = 2AB/(A + B), (22.6)

the A n B--pasMepsl CTOPOH TIPAMOYIOJLHOTO BO3MY-
XoBoaa.

Crenyer WMETb B BWIY, YTO B IPAMOYIOJb-
HOM BO3JIYXOBO/JE U COOTBETCTRYIOLIEM eMY Kpyr-
JIOM BO3IYXOBOJE C YC/OBHBIM JHAMCTPOM dsy,
TIpH paBeHCTBe CKOPOCTeil [BUKEHHS BO3AyXa pac-
X0/l BO3/IyXa HE COBMANAIOT.

3HaueHUd CKOPOCTHOrO  (AMHAMMYECKOro)
JIABJICHAS ¥ yAc/IbHBIC NOTEPH JaB/eHHS HA Tpe-
Hue, paccuuTanHpie no dopmynam JI. C. Kisuko.
718 KPYIbIX CTaJIBHBIX BO3AYXOBOOB TIPH TpaHC-
TOPTUPOBAHHK 4YUCTOrO BO3AYXa C TeMIepatTypoii
20°C u p = 1,2 kr/m® npupenenst B Tabn. 22.15.

Hotepu aasneHus z, Ila, Ha MecTuble co-
NPOTHRJIEHAN OMpenenstoTed mo hopMyne
.2
Ze= ECT, (22.7)

rae Z{-cymMma KoohPHIHEHRTOB MECTHBIX COTPOTHBIE-
HAH Ha pacYelHOM YYacTKe BO3IYXOBOIA.

3HaueHus KOXDPUIMEHTOB MECTHBIX COMpO-

TUBJICHHH [eTaneil NPHTOYHBIX U BBITAXHBIX CH-
cTeM npueeneHsl B tabm. 22.16-22.35* yanos or-
BeTBIICHHI ¥ OTBOAOB BO3AYXOBOJAOB M3 YHH(H-
LUPOBAHHBIX AeTaneil —B Tabnm. 22.36-22.43*

Pacyer moTteps faBieHHs B MeCTHBIX CONpo-
TUBJIENNAX BOJH3M BXOJA M BBIXOJA BEHTHJIATO-
poOB MpHBeaeH B m. 22.4.

3nadeHnAa {, Ha BXOAE B TOPW3OHTAILHBIN
KO/UUIeKTOp, OapabaHblil KOMIEKTOp W TOPU30H-
TanbHblH COOPHUK ClleAyeT TPHHUMATH PaBHLIMH
cooTreTcTBenno 1; 0.8; 0,8; 3Hauenus {, Ha Bh-
XO/e M3 FOPU30HTAJILHOrO KOIUIekTopa, bapaban-
HOrO KOUIEKTOpa, TOpPH3OHTAJIBHOro CcOOpHHKa
1 OyHkepa UMKIOHOB - paBHeiMu 0,5,

IMpu TemnepaType TpaHCIOPTHPYEMOTO BO3-
oyxa, He pasHoi 20°C, noTepH OaBicHMs, BH-
YHCHeHHble TT0 Gopmyne (22.1), crnenyer NpuHRA-
MaTh C TIOMPABOYHBIMHA KO3d(hbuimenramu K, u
K, COOTBETCTBEHHO Ha TpeHWe W Ha MECTHbiE
conpoTuBiaeHus (tabn. 22.44).

py HEBO3MOXKHOCTH VBA3IKH NOTEPh JaRle-
HHA N0 OTBETBIEHUAM BO3YXOBOIOB B Mpe/ciax
10% cnenyer ycraHaBnuBaTbh auadparMel npe-
HMMYIIECTBEHHO Ha BEPTUKAJIbHBIX y4acTKax.

* PyKoBOJCTBO 1O PACueTy BO3IJYXOBOLOB W3 YHH-
duunpopanHbix getaned A3-804; BCH 353/86 Muu-
MOHTaXcnencTpos; PekoMenIaupy no seiGopy cnocobos
MOAAYH H THIIOB BO3IYXOPAchpeAeTHTEALHBIX yeTpoiicTs
B npomM3aanuax A3-960.
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TABJIHUA 22.16. 3HAYEHHWA TABJIHWLA 22.17. 3HAYEHHUA (,
UWJIWHAPHUYECKON TPYEHI, KOHHUYECKOIO KOJIJIEKTOPA

3AlIEJJAHHOW B CTEHY

CTEHA
‘“T:.U"_L o
id, 3uauenns L, npH o, rpax
8/d, 3uadchun G, npu b/d, ol 10 30 60 | 100] 140 | 180
GHL00Z| 01003 A2 p 03 1 0,02 1 09 09 08 069 059 0,5
q

0 05057 068 08 092 1 094 o> 1 o8 O fae 0ot
002 u Go- 8 0,55 041 041 044 0.
nee 0,5 0,51 0,52 0,65 0,66 0,72 0,72 %i-f i g:gg &33 3:{; g:gf gzgg 2
INpuMevanne 3uadeHue [, COOTBETCTBYET CKO- 1 1 032 0,14 0,1 0,18 03 0.5

poctH B TpyDe v,

TABJIMLA 22.18. 3HAYEHWUA £, AJ18 TIPAMOIO KAHAJIA C CETKOW WJIW PEIMETKOMN, [EPBOTO
BOKOBOIO Y IMNOCIAEAHEIO
BOKOBOI'O OTBEPCTHA

neMeHT CHCTEMBI 3navenns L, npu F_ ./ F,

021 03|04 0506|0708 [09([ 10 12] 141{16] 18

[MpaMoit KaHan ¢ CeTkoi — - 4 265 197 1,58 1,32 1,14 — - —_ = =
WK peleTKoi

[lepsoe GoxoBoe OTBep-

cTHE:
lfurl""
u?
':‘;’
0/JTHO OTBEPCTHE 30 149 9 627 454 354 27 228 — — — —
[iBa OTBEPCTHSA (o;mo—- B 17 12 8,75 6,85 55 454 384 — 201 — 1,1

NpOTHB JIPYroro)
[Mocnennee OoKoBOE OT-

BEPCTHE:
S
D/ (&

&
g 2078
L.L?I
s

O/THO OTBEPCTHE 65,7 30 1 8
nsa oTsepctus (opHo 67,7 33 17, 6
NMPOTHB JIPYroro)

J 55 448 367 3,16 244 — —
45 68 588 5 43 347 2.9 2:52 225

NMpumeuanne. B npaMom KaHane ¢ ceTkoil uau perneTkoit F  -KHBOE ceyeHHE CETKH.
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TABJTHLA 22.19. 3HAYEHHA {, CPEJHEIO OTBEPCTHA

LW, F;E 3, Vs, F%
3

A

JuaveHus C,, (BXx0a) T 3uavenus , (mpoxon)
Fors/Fl npH QDTII,QZ
0,1 l 0.2 I 03 1 0,4 } 0,5 0,1 | 02 ] 0,3 | 0,4 l 0,5
0.1 0,8 1,3 1.4 1.4 1.4 0,1 —-0,1 — 0,8 —-26 —66
0,2 - 1.4 0,9 1,3 1.4 1.4 0,1 0,2 - 001 =06 -—21
0,4 —9,5 0,2 0,9 1,2 1.3 0,2 0,3 0,3 02 -0,2
0,6 —-21,2 =25 0.3 1 1,2 0,2 0,3 0,4 0,4 03
MNpumeyanue. { —OTHOCHTCA K CKOPOCTH B OTBEPCTHH U,,,; {, —K CKOPOCTH B BO3/lyXOBOJE U;.
TABJWUHA 22.20. 3HAYEHWUA {, IPUTOYHBIX U BBITAXHBIX WIAXT C 30HTOM
3naueHus {, npu h/d,
Tun waxrsl 011(021025}03 (03504 |05]06 [063]07]08 [086]0,9 1 E)T 1
0~
[Tputounas 26318 — 1,53 — 1,39131 1,19 — 1,151.08 — 1,07 — 1,05
2dg .
=3
|
N =
3:',7 ‘§!d|J
BrITsaxHas 4 23 1,9 16 14 13 1,15 M - — 1 — 1 —
2d,
-~ =L
do
[y
W

Ipumeuanue. [To cepun 1.494-32 1wt NPHTOYHBIX 1IAXT ¢ 30HTOM KPYIJIOTO H KBAAPATHOIO cevenus (o = 1.4,
MPAMOYTOJBHOTO CcedeHHst (o = 1,25; QNS BBITSKHBIX MIAXT C 30HTOM KPYIJIOrO H KBAJApaTHOTO cedenus [ = 1.3,
NpAMOYTONBHOTO cedeHns (o = 1,15, mns nednekropos {, = 0,64.

TABIMIA 2221, 3HAUEHUSA , PEMIETKH WEJEBON THUMA P U LIMTWUH/IPUYECKOW TPYBHI

DNEMEHT CHCTEMBL cku3 Mo

PemreTka menesas tuna P (cepus 1.494-10) 2,0

F“'Ub LuHﬂn
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IIpodoancerue maba. 22.21

DIEMEHT CHCTEMBI Sckua Mo

Hunuaapuyeckas tpyba L1
e Yehel

Luaunapuyeckas Tpyba c kondysopom 4.5

TABJIMWLA 22.22. 3HAUYEHHWS {, BO3AVXOPACNPEIEJIUTEIENR PA3STUUYHBIX TUITOB

Tun Bo3ayxopacnpenetuTens JcKu3 Lo
Bo3nyxopacnipeaenuTeab Ui NOAAa4H BO3yXa , 1,9
KOMNakTHO# cTpyeit Tana BTK (cepus 4.904-68) f,E -

Pbo"-a,

PeuleTka, ceTka, nepdopaiins, OTBEPCTAS ¢ apasiieb- T 1,8
HBIMH HAMPABJSIOLIMMHE JIOTIATKAMH

%

&

BoaayxopacnpeeauTelb NPUKOJIOBHBIA peryJHpyemo- * 3
ro Tuna HPB (cepus 4.904-37) 4,

t

[
BozayxopacnpeenuTeab nepGopupOoBaBHbIH KPYTThIi _— e. 2,4
tuna BITK (cepus 5.904-6) - |. ¥
BosayxopacnpeaeiuTesib ABYXCTpyHHbIi wecTuandgy- iVa 1,3
30pHBIA MPAMOYTOJIbHOTO cevenns Tuna BAHIn (cepus d
4.904-29 u 1.494-29) o
BosgyxopacnpenenuTenb A8 COCPEIOTOYEHHOH Noja- - 2.5
un Bo3ayxa Tunma BCII (cepus 5.904-18) -~ s e
BosjyxopacnpeaenuTesls perytdpyeMoro TeHma BP
(cepus 5.904-21) a 1,5-1,7
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Tun so3nyxopacnpenciuTens FcKu3 Co
BosnyxopacnpenaemTenb IKCKIMOHHBIH NAHEIbHBIN 203
wraMnosatielii Tuna n-B3IMn (cepna sl le®® 330
1.904-38) “llee®
by
VCTpoHCTBO jUTS HANOABLHOW pa3/lauu BO3AyXa T ® ® 650
VYBH (cepus 5.904-36) =5 ®
®
lg

PeilleTka BeHTHIANMOHHas yundunuposannas tuna PB

Bo3nyxopacrnpene,mTes e BUXPEBOH peryiaMpyembtii
turia BBP (cepus 5.904-40)

TABJIWULA 2223 3HAYEHWUA {, KOJEHA C
OCTPBIMM KPOMKAMMW, Z-OEPA3HOIO 90 U 30°
KBAJIPATHOI'O ¥ KPYTJIOIO CEHEHWA

Koneno

C OCTPBIMH
KPOMKAMH

Koneno z-o6passoe 90

@, rpan So i/by Lo 1/ by %

0 0 0 0 24 3,65
20 0,13 04 0,62 28 33
30 0,16 0,6 0.9 3,2 3.2
45 0,32 0,8 1,61 4 3.8
60 0,56 1 2,63 5 2,92
75 0,81 1,2 3,61 6 238
920 1,2 1.4 4,01 7 2,7
110 1,9 1,6 4,18 9 2.6
130 2,6 1.8 4,22 10 2,45
150 3,2 2 418 15wu 2.3
180 3.6 boutee

1.3-24
i -wh — ‘ ,2-_2’3
Sa
Hpodoancenue maba 22.23
Koneno
¢ OCTpbIMHI Koneno z-obpasuoe 90°
KpOMKaMH

a, rpan Co 1/by o I/by Go

Mpumeuwanua 1. [dna xonesa z-obpasumoro 30°
Lo = 0,16 npui I/ b, = 15. 2. [Ins xoJ1eHa NPsMOYIoJibHOro

Fyip

N ﬁg

30°

|

CeyeHUs 3HAYCHHE [y CleyeT YMHOKHTh HA BENUYMHY ¢

dy/b, 025 05 075 1 15 2
¢ LI 107 104 1 095 09

dy/ by 3 4 5 6 7 £
c 08 078 075 072 071 07
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TABJAHWLA 22.24. 3HAYEHMA {, KOJIEHA TT-OBPA3HOIO 90°

by /by 3uaucuun {, npu {/b,
0 0.2 0.4 0.6 08 1 1,2 1.4 1,6 1,8 2 24
0,5 79 6.9 6,1 54 47 43 42 43 444 46 48 53
0,73 4,5 3,6 29 2.5 24 2,3 2,3 23 24 2,6 2,7 32
1 36 2,5 1.8 1.4 1.3 1,2 1,2 1,3 1,4 1,5 1,6 23
2 39 24 1.5 I 0,8 0,7 0,7 06 0,6 0,6 0,6 0,7

MMpumevwanne. IIpa NpAMOYTrOnLHOM CeHeHHH 3HauYeHHe [, cleayeT yMHOXHTL Ha BeuuuHy ¢ (cMm. ¢Tp. 216),

TABJIMLIA 2225 3HAYEHMA {, KOJEHA TABJIMLIA 2227 3HAUYEHMA ¢, U {,
90° C HATIPABJISIONMMH JIONIATKAMMU TPOMHUKA TIPSIMOTO 90° [IPUTOYHOIO
t=02-05d r=014—0354d MPAMOYTOJILHOTO CEYEHMS
7

B Fa

Caln g,
PM’

-]
—d
Q

rid, 0 0,1 0,24 0,3

ke 04 0,35 0,2 02

vo/v, Unf Ve

oY
=
T
=
u
ux
3

S k-1
Mpumeuanue. 4, = 0,67 (l + ). rae
n+1 n

04 94 04 04 Onpeagenserca 4.4
k-nopsakopslii HOmep nonatku; n = 1,4 (S/t)-obwmee 0.5 6.2 0 0.5 o (bopMym: 2.0
YHCJIO JIONATOK, [ AJUHA JIOMATKH. 0’6 4“')_. £ 0,] 0,6 C(l = (I“:/U(]): 0,8
08 23 -01 08 0.1
TABJIWIA 2226 3HAYEHWUA {, OTBOJA 1 1,6 0
90° WITAMIIOBAHHOIO KPYTJIOIO CEYEHMS }3 1,2 :i 8, ;
% 16 08 1.6 0.4
= 18 07 1.8 0.6
207 2,0 0.8
22 07
24 0,7
R/d 1 1,5 2 Mpumeuanue. Korpduucnt mecrroro conpo-

THBJEHHS TPOKHUKA IUTAHOOOPAZHOI O ONpPEaETIeTCH 1aK
K¢, Kak ATA HOKOBOTO OTBEIBICHHS npaMoro TpOﬁH“Ka,
Ly 0,21 0,17 0,15 KPECTOBMHbI — KAK /LI NPAMOTO TPOMHMKA,
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TABJIMIA 2228 3HAUEHUS £, U £, TPOMHUKA TIPIMOT'O 90° BBITSKHOIO
MPSAAMOYTOJIBHOI'O CEYEHMS F, = F,

nln Ly cl;pﬂ} g

FollpLg

— U

Fo/F, 3uavenus C, (B wucaurene) u {, (B 3namenaiene) npu Lo/L,

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 09 1

0,1 0.3 0,9 1 1 1 1 1 1 1

0,2 0,5 0,9 1,5 2,5 4.4 8.4 20 82 *

0,2 - 1,7 0,6 1 1 1 1 1 1 1 1

0,2 0,4 0.8 1,3 2,1 b 7.1 16,7 69 o0

0,4 -24 06 0,7 1 1,1 1,1 1,1 1,1 1,1 1,1

0,2 0,4 0,6 1 1,6 2,8 5.2 12,3 51 o

0,6 -2 =27 0,1 0,9 1,1 I; 1,2 1.2 1.2 12

0,2 0,4 0,6 0,8 1,3 212 4,1 9,5 39 @

0.8 -37 =55 =07 0,6 1,1 1,2 1,3 1,3 1,2 1,2

0.8 0,4 0.5 0,7 1,1 1,8 3.3 7,6 31 0

1 -5 -88 -7 0,3 1,1 1,3 1.3 1.3 1,3 13

0,3 0,4 0,5 0,7 1 1,6 2.8 6,3 2.5 w©

TABJIWLA 2229 3HAYEHUA {, JHUPDY30POB TMPAMUJAJIBHBIX 1 KOHHYECKHUX B C1 TH
Tun muddyszopa Fo/F, 3uayends {, npa o, rpan

10 12 14 16 18 20 24 28 30 32 40
IMupamMugaTbHBIH 0,2 0,14 017 02 024 028 031 04 049 — 0,59 069
0,25 0,13 o016 018 021 024 027 035 043 - 0,52 0,1
0,3 0,11 0,13 0,116 0,19 022 024 031 0,38 0,46 0.3
0,4 009 01 012 014 0,16 018 023 028 0,34 04
0,5 0,07 0.08 009 01 012 0,13 017 02 — 024 028
0,6 0,05 006 0,07 007 008 009 0,11 0,14 0,16 0.19
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Ipodoasncernue maba. 22.29

Tun maddyzopa F,/F, 3navenns L, npu a, rpaa
10 12 14 16 18 20 24 28 30 32 40
Konuueckuii 0,2 0,12 0,4 017 019 — 025 032 — 043 — 061
0,25 o1 o012 015 017 — 022 028 — 037 — 049
0,3 0,09 011 0,13 0,15 — 02 025 — 033 — 0,42
0.4 0,086 009 01 0,12 0,15 0,19 — 025 — 0,35
0,5 0,06 0,07 0,08 0,09 0,11 0,14 — 0,18 — 0,25
0.6 0,05 0.05 006 007 - 0,08 0,1 — 0,12 — 0,17
TABJIMUA 22.30. SHAYEHHA {, TABJAWUA 2231. 3HAYEHMUA [, UIBMEHEHWSA
KOH®Y30PA B CETH i TMONEPEYHOIO CEUEHUS
£
(HPH NPAMOYT OJIbHOM CEYEHHMU d = ) Folly
a+b
‘E—EEU}
ofz
.ﬂ'.r { ._"'.""_’ci 't"r FofF, 3uavenus (, NpH BHEJIAIHOM H3MeHe-
HUM CEYEHHS MOTOKa
t PACUIHPEHHH CYXKEeHHH

0 1 0,5

l/d 3uauenns L, npu a, rpaa 0,1 0,81 0,45

0,2 0,64 4

0,3 0,5 0,35

10} 20 30 4 0.4 0,36 0.3

0,5 0,25 0,25

0.1 0,41 0,34 0,27 0.24 0.6 0,16 0.2

0,15 0,39 0,29 0,22 0,18 0,7 0,09 0,15

0,6 0,29 0,2 0,15 0,13 0.8 0,04 0,1

Capinue 0,6 £o=0.1 1 0 0

TABJHMLA 2232 3HAYEHUA {, OTBEPCTUA C YTOJIMEHHBIMW KPASMH
k=0 V77 F, =00
B
a/f’
l
id, 0 0,2 0.4 0,6 0,8 1 1,2 1,4 1,6 1,8 2 4
() 2,89 2,72 2,6 2,34 1,95 1,76 1,68 1,63 1,61 1,55 1,56 1,56



220 Taaea 22. Pacuem 8030yx060006 u 8eHMUASYUOHHBIX KANAA08

TABJTUILIA2233. 3HAYEHHUA (, APOCCEJIb-KNAITAHA

Koauyecto 3navenun G, NpH a, rpan
CIBOPOK 1
0 10 20 30 40 50 60 70 80 90

1 0,04 0.3 1.1 2.5 8 20 60 200 1500 6000
2 0,07 0,4 1,1 2,5 Sk 12 30 90 160 7000
3 0,12 0,12 0,8 2 5 10 19 40 160 7000
4 0,13 0,25 0.8 2 4 8 15 30 110 6000
3 0,15 0,2 0,7 1.8 3.5 7 19 28 80 5000

TABJTHWIA 2234 3HAYEHHUA {, LIMBEPA

2ab
(llPH [PAMOYI'OJIbHOM CEYEHUM d = )

a+b
'.,'rT:"l
— - =
hid, F,/F, PBuavuenus {, 114 BO3IyXOBO-
NoB
KpYrablx | MpAMOYIoJib-
HBIX
0 0 o o0
0.1 — — 193
0,2 0,25 35 44,5
0.3 0,38 10 17,8
0.4 0,5 4.6 8,12
0,5 0.61 2,06 4,02
0,6 0,71 0.98 2,08
0,7 0,81 0.44 0.95
0,8 0,9 0,17 0,39
0.9 0,96 0,06 0,09
1 1 0 0

TABJHUILIA 2235 3HAYEHHMA {, JMADPAIMbI HA NMPAMOM VYACTKE

Fo i
—_— =

Fy/F, 0,5 0,55 0,6 0,65 0,7 0,75 0.8 0,85 0,9 0,95 1

[ 3,75 2,89 1.9 1,41 093 0,69 041 0,25 0,13 0,05 0
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TABIMILA 22.36. 3HAYEHHWSA { V3JIOB OTBETBJIEHHUSA KPYIJIOIO CEYEHUA B PEXXUME

HATHETAHHWA

3uavenns G, npa fy/f.

0,1

0,2

0,25

0.3

0.4

0.5

0.6

0.65
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TABITHUIUA 2237 3HAUEHHWA [ ¥3JIOB OTBETBJAEHUA KPYIJIOI'O U IIPAMOYIOJILHOI'O
CEYEHHUHM B PEXKMME HATHETAHMA

OtBerBiienne

Tpoxoa

3uaucHus ( npu f, /1,

0,1

0.2

0.3

0,4

0.5

0,6

0,65

3uauenus { npu f,/f.
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0,4

0,5

OtseTBlicHHe

0,6

0,65

0,1

0,2

—

0,25

—

3uavenus { npu fy/f.

0,3

TABJMUA 2238 3HAUEHMS { Y3JIOB OTBETBJIEHUS

IMpoxon

0,4

L

o
0,5

=,

0,6

0,65

Lo/l
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KPYIJOI'O CEYEHHA B PEXXUME BCACBIBAHUA

OTBETRIICHHE

3uavenus { mpu f/f,

0,1

0,2

0,25

0,3

0.4

0,5

0.6

0,65

0,1

0,2

0,25

03
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1,23
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9

2
1,1
1,0
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Twasa 22 Pacwem
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TABJHWMUA 2239 3HAYEHHWA { Y310B OTBETBIIEHWUA TPAMOYI'OJIBHOI'O CEMEHWA B PEXXKMUME HATHETAHMA

Capu fy/f,
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TABJIMUA 2240 3HAYEHHUA { ¥3JI0B OTBETBJIEHHA [IPAMOYIOJIbBHOI'O CEYEHHUA B PEXXKMUME BCACBLIBAHWA

OtBeTRIICHHE

0,}

0,3

0,4

0,5

0,6

0,7

0,8

Tlpoxon

LY

3navenus { apu fo/f.

0,1

0,2

0,2
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1
2

s
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TABJINUA 224]1. 3HAYEHMA £ Y3JIOB OTBETBJIEHMA IPAMOYI'OJIbLHOIO
CEYEHWS C BPE3KOW MEPEXO/IA B 3ATJIVHIKY B PEXXVWME BCACBIBAHUSA

’ I Ipoxon | OrtserBienne
| i N A
§ AP folfs 3navenus { npu Ly/L_
0,9 0,8 0,7 0,6 0,5 0,9 0,8 0,7 0,6 0,5
0.5 0,6 — —_ 4,2 2:2 1,45 S = 0,65 045 —-0,15
0.5 - — — 1,55 1,0 — — 0,55 0,5 0,25
0.4 0,7 -— 5,85 2,55 1,6 — et 0,75 0,5 0,00 —1,2
0,6 ™ = 1,75 1,1 0,85 — = 0,5 0,15 — 0.6
0,35 0,7 — 2,75 1,45 1,1 i — 0,7 045 =005 -—-15
0,6 - —_— 8 0,65 0,65 —_ 0,55 0,4 0,0 — 0,85
0.3 0,8 - 1.4 1,15 — — 0.9 0.75 0,35 —-05 =125
0,7 0,35 0,55 0,70 = = 0.6 0,35 -03 —-175
0.25 0,8 — 6,65 0.6 0,45 — —= 0,9 0,7 025 =075 —2385
0,7 — - 13 0,00 0,45 — 0,55 0,25 -05 —200
0,2 08 —1200 —16 0,13 — = 0,85 0,65 0,15 —-095 -—-32

TABJTULA 2242 3HAYEHHWA £ V3JIOB OTBETBIEHUWUA MMPAMOYIOJIbHOT'O CEMEHUA

C BPE3KOW IMEPEXOJIA B 3ATJIVIIKY B PEXXMME HATHETAHUA

INpoxon OTBeTBlIcHHE

I r

|

iy, O )

3nauenus [ upH f/f,

Lo/L,
0,5 0,45 0.4 035 ( 0,3 (025 0.2 0.9 0.8 0,7 | 0,6 | 05
0,5 0,46 0.4 0.4 0.4 04 04 045 2,00 1,5 1,10 0, 0,55
0,6 0,65 0,60 0,55 0,5 05 05 05 1,25 095 075 0, 0,40
0,7 L1 0,95 0.85 0,75 07 06 06 0,90 0,70 0,55 0, 0,35
0,8 2, 2,1 1,8 1,5 1,3 1.0 09 070 0,55 045 0, 0,35
0,9 11,0 8,9 3 6,0 47 35 25 0,55 045 040 0, 0,30
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TABJMUA 2243 3HAYEHUWA { OTBOJOB IMPAMOYI'OJbHOIO CEHEHUA

3navenus [ npu A, paBHOM

b 100 150 250 300 400 500 600 800 1000 | 1250 | 1600 | 2000
100 0,08
0,06
150 0,18 016 014 0,13
013 011 01 009
250 028 025 024 022 021
02 018 017 016 015
300 0,36 032
026 0,23
400 041 037 035 033 031
029 026 025 024 022
500 0,51 045 043 041 038 036
0,36 032 03 029 027 026
600 0,53 0,5 048 044 042 04
037 035 034 031 03 028
800 065 062 059 055 052 05 046
046 044 042 039 037 035 033
1000 072 068 064 06 058 054 0,51
0,51 048 045 043 041 038 036
1250 076 0,71 057 064 06 0,57
0,54 05 048 045 042 04
1600 083 078 075 07 066
0,5 0,555 053 049 047
2000 087 083 078
062 059 055

[Ipumeuanue. B uncimTene npuseleH KodpOHIHEHT CONPOTHBACHAS OTBOAOB ¢ yrioM 90°, B 3HameHaTene —C
°
yrnom 457,

VUHUTBIBAIOIMUE TEMITEPATYPY [NEPEMEIIAEMOI'O BO3JVXA

TABJAULA 2244, TIOTIPABOYHBIE KO2DPULUMEHTLI K, U K, HA IIOTEPU JABJEHUA,

TemmnepaTypa
posayxa £, °C

Monpaeounsie koIpPHUHEHTH HA
NOTEPH JaBJICHHS

TemnepaTypa
so3ayxa 1, °C

[Monpasounsie Ko3PPULACHTH Ha
NOTEPH AaBACHHA

Ha TpeHHe K, | Ha MeCTHbIE compo- Ha TpeHHe K, | HA MECTHBIE conpo-
THBNeHus K, THBICHHS K,
—-30 1,15 60 0,91 0,88
-20 1,12 1,16 70 0,89 0,86
- 10 1,09 1,11 80 0,87 083
0 1,05 1,07 90 0,85 0,81
10 1,02 1,03 100 0,83 0,79
20 1 1 125 0,8 0,74
30 0,98 0,97 150 0,77 0,7
40 0,95 0.94 175 0,74 0,66
50 0,93 0,91 200 0,7 0,62
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22.4. PACYET ITOTEPb JABJEHHA
B MECTHBIX COMMPOTUBJIEHHUAX
BBJIN3H BEHTUJIATOPOB*

IToTepu namjieHHs B MECTHBIX COTPOTHBIIE-
HHSIX, PACTIOJIONKCHHBIX B HENQCPE/ICTBEHHOH G-
30CTH OT BEHTHJIATOpA (HA PACCTOSHHM JO TATH
auameTpoB 5D, OoT BXOAHOTO OTBEPCTHA H Tpex
rHApPaRIHYecKHX JHamerpoB 3D, oT BBIXOgHOrO
OTBEPCTHSA), ONpeelieHbl MO pe3yJbTaTaM CoB-
MECTHBIX HCIBITAHHH BEHTHJIATOPA ¢ ITHM IJe-
MeHToM. TakuM obpazom yuyHTBIBaeTcA B3aHMHOE
BIIHAHHC TCYCHHH B 2JIEMEHTE H B BCHTH/ISTOPE Ha
BEJIMYMHY NOTEPh JAABJICHHS.

I'nppaBnuyeckuii AMaMeTp BBIXOZHOTO OT-
BEPCTHA BeHTHJIATOPA ONpEAensioT no Gopmyne

D, =4F, /IT,, (22.8)
rae F,, I[1,—nnomans ¥ MepUMETP BhIXOJHOIr0 OTBEPCTHA
BEHTHIIATOPA, M2.

IToTepu napneHHs B MECTHBIX COTMPOTHBIE-
HusAX BOMM3M BeHTHNsATOpA Z, Ila, paccydThIBAIOT
no ¢opmyne

2= Z@lﬁn (22'9)
rae Z{—-cymma xo3pOdUOAEHTOB MECTHBIX COMPOTHBIE-
uHil BOIM3IM BXONA K BHIXO[A BEHTHJIATOpA.

JuHaMuyeckoe [TABJICHHE BEHTHIATOPA Py,
ITa, npu 3a/1aHHOM pacXxojie BO3AyXa ONpPE/CAOT
N0 BBIPAXEHHIO

-5(F)
pdv_z F,) ]

rae p-IA0THOCTh MEPEMEIAEMOTO BO3ayxa, Kr/MY;, L—
pacxojl Bo3Ayxa B CETH (IPOM3BOAMTENLHOCTE BEHTHIA-
Topa), M3 /4.

(22.10)

Bennunna { 3aBHCHT OT BHJA MeCTHOTO CO-
TIPOTHBJICHHS, €70 I'EOMETPHYECKHX XapaKTepHcC-
THK, 23pOIMHAMHYECKO CXeMBbl BEHTHJIATOpA, pe-
KUMa ero paboThl.

3nayeHus { mosiydeHn! NpH (PHKCHPOBAHHOM
pacxojie BO3/Iyxa JUIA TpeX XapakTCPHBIX PeXH-
MOB paboThl BEHTHUJISITOPA: ONTUMAJIBHOTO, CO-
OTBETCTBYIOLIETO pacxoay Loy, M>/4, IpH Makch-
manbHoM KT BEeHTHISATOPA T,y , U HA FPAHHMLIAX
paboueli ob6racTH a’pOAHHAMMYECKOH XapakTe-
PHCTHKH BEHTHAATODPA, COOTBETCTBYIOIMNX 0,97y
npd Manwix pacxomax L, M Oonbmmx pacxojax
L,. Ilpn mpoMexXyToYHOM pacnojioXeHHH pabo-

* Marepuan NOATOTOB/ICH

J1 A. Buiukosoii.

KaHd. TexH.HayK.

a) 8

Mopt Moo
Z——---W 2 —
|
1 ] -1 -
é] [ 1 2 3t 0 1 2 3i
ﬂpzt —_— n”tz ]
/
L~
1 _t =
[/ 1 ? 3t 1 2 3l

Puc. 22.4. OnTHManbHLIE FEOMETPHYECKME XapaKTepHc-
THKH NMPAMMIANLHBIX JHGQPY30pPOB, Pa3MelleHHBIX Ha
BhIXOAE PafHAJIbHLIX BEHTHIATOPOB C JIONATKAMH, 3arHy-
ThIMH Biepel (@), ¥ ¢ NONATKAMH, 3arHyThIMK Ha3an (6),
wiockux augdy3opos, pa3sMeIleHHBIX HA BBIXOAE pa-
MHANBHRIX BEeHTHISATOPOB C JOMATKAMH, 3arHyTHIMH
enepex (6), H C JIONATKAMM, 3arHyrbiMH Ha3ag (2)

yeif TOYKH Ha XapaKTCPUCTHKE BCHTHIATOpa Be-
MUYHHA & OMpeenseTcs HHTepTOIALMei.
3nauveHAs { MECTHBIX CONPOTHBIICHMH, pa3-
MEIICHHBIX Nepe/l BXOJAOM pajHalbHbIX BEHTHISA-
TOPOB C JIONATKAMH, 3aTHYTBIMH BIIEpe/ U Ha3al,
npABe/icHbl B Tabn. 22.45, MECTHBIX CONpPOTUBIIC-
HHH, pa3MEIlIEHHbIX HZ BBIXOAE Pa/MaJIbHBIX BCH-
THIATOPOB,— B Tabm. 22.46 u 22.47.

MecTHbIe COTIPOTHBIIEHHA, YCHIIHBAIONIHE He-
PaBHOMEPHOCTb BO3/lYLIHOTO TIOTOKA MeEpesl BEH-
THIATOPOM (OPSMOYroJIbHOE KOJIEHO MM KopoDa,
muddysop, TPOHHAK H T.M.), peKOMEHIyeTCA pas-
memiare He Omaxe 5Dy OT ero BXOAHOro OT-
BEPCTHA.

Hubdysop 3a BEHTHASTOPOM, C OJIHOM CTO-
POHBI, ABIACTCA MECTHHIM CONPOTHBJICHHEM, &
¢ JpyTro# MpH BIOOpe €ro ONTHMAaJbHOH reoMeT-
pHH crnocoOCTBYET TOBBLILICHHIO CTATHYECKOTO
JABJICHHS BEHTHIATOPHOH ycTaHOBKM. I'eoMeTpus
muddysopa xapaktepusyerca OGespasmepHo# 1H-
Ho#t [=I/D, W CTeneHbiO PACIIHPEHMS n, nped-
CTaBNAIOLICH COOOH OTHOUIEHHE NMIOLIAH BLIXO/A
u audy3opa F K 10K BBIXOHOTO OTBEPCTHS
BeHTHAATOpa; n = F/F,. Bobop ONTHMaJbHBIX
rEOMETPHYECKHX TNAapPAMETPOB NHPAMH/IAIBHBIX
(puc. 22.4,a, 6) u mtockux (puc. 22.4,6, 2) mad-
(y30pOB rapaHTHPYET MaKCHMAaJILHOE yBeJIH4YeHHe
CTaTHYECKOTO JIaBJICHHs Ha 3aJaHHOH JUTHHe.

PexomenjiyeTcss 3a BEHTHJIATOPOM CHavasa
pa3Mernath Juddy3op ¢ reoMeTpHHECKHMH apa-
METpaMH, OJH3KHMH K ONTHMAalbHBIM, a 3aTeM
JIpYTHE MeCTHBIE CONpOTHRIeHUs (Tabu. 22.47).
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TABIWUUA 2245 3HAYEHWA { OTBOJOB, KOJIEH, KOH®VY30POB U JHMddY30POB,
PASMEIIEHHBIX MEPEJ BXOJOM PAJMAJIBHOI'O BEHTHJIATOPA

DacOHHBIA EMEHT

TeomeTpryeckas

XapaKTepH-

cTHKa (acoHHOro 3IeMeHTa

Tun senTHAATOPA

3uavenus { npm pacxogax

L! Loﬂ LZ
OTBOA KPYIJIOTO CEYCHHUS JlomaTkm 3arHyTeI
' BIIEpEN 0,4 0,4 0,35
G @
4 )/
£ Bid L= JlonaTKu 3arHyThl
Ha3an 0,4 045 035
KosneHo ¢ 0cTpBIMH KPOMKAMH
P4 ha P JlonaTku 3arHyThl
: Bllepes 2 2 2
wall | JlonaTkn 3aruyTsi
— I - Hasan 1 1 1
Kondy3sop | = !,/Dzo =15 JlonaTKH 3arHyThI
n=(Dy/D ) =04 BTIEPER 0 0 0
I, =
’ I=1/Dy=1,
d v‘ -— n=(Dy/D)* =0,7, 0,7 0,3 0,2
n =12 n=05 JlonaTku 3aruyThi 0.8 04 0,3
I=14n=04 Hazan 0,5 0,1 0,1
Mudppysop _ n=(Do/D,) =15 0 02 02
I=1/D,=0,5
n= 0,5 0,8 0,7
_ n=15 JlomaTku 3arHyTsl 0,1 0,15 0,1
=08 BIIEpE/,
n=2 0,3 0,3 0,2
_ n=15 0,2 0,2 0,15
=15
n=2 0,7 0,5 0,7
B n=1 0,5 0,5 0,5
1=08
n=2 0,5 0,8 0,8
JlonmaTky 3arHyTH
n=15 e 02 03 03
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TABJIUIA 2246 3HAYEHUA { IN®PY30POB, PASMEUEHHLIX HA BbIXOJE

PAIMAJIBHOI'O BEHTHIIATOPA

DacOHHBIA JIEMEHT

Xapaktepuctuka aud-
Gy3opa

Tun senTunsiropa

3pauenus { npu pacxonax

1=1D, | n=F/F, L, Lop L,
1,5 0.4 0,2 0,2
1 2 0,75 0,7 0,5
TupaMuaanbHeifl QUG-
dy3op
4 1,5 JlomaTku 3arHyThl 0,3 0,1 0,15
- 1.5 2 Briepej 0,55 0,35 0,35
. i 2,5 0,8 0.5 0,55
2 0,35 0,1 0,1
2.8 2,5 0,4 0,3 0,3
3 0.55 0.3 0,45
1.5 1.1 0,25 0,1
1 2 1,25 0,2 0,15
2.5 15 0,6 0,7
JlonaTtku 3arnyTh
Hasan
1,5 1] 0,15 0,15
1,5 2 1,25 0,2 0,15
2.5 1,5 0,45 0,2
1,2 0,2 0,1 0,1
1 1,5 0.3 0,2 0,35
1.8 0,45 0,5 0,6
TMnockuit ddyszop
: 4 1.2 0.1 005 0,
el ] 1,5 JlonaTku 3arHyThl 0,2 0,1 0,2
i 1.5 1.8 BOepe 0,22 0,2 0,35
l_} 2 0,25 0,35 0,55
l 15 0,1 0,1 0,1
2.5 2 0.15 0,15 0,35
2,5 0,3 04 0.6
1:2 1 0,05 0,1
1 1,5 1 0.15 0,2
1,8 1,2 0,45 0,6
15 }g J]'onarm 3arHyThI { 00"025 %"25
1.8 T 1,2 0.3 0,35
1,2 0,4 0,45
1,5 1 0,15 0,1
2,5 2 1.2 0,15 0,25
25 1.2 0,4 0,45



TABJIHWILIA 2247. 3HAYEHWUA { OTBOAOB, JH®dY30POB, INEPEXOJHUKOB U COCTABHBIX
DJIEMEHTOB, PASBMEIEHHBIX HA BbIXOJE PAJUAJILHOI'O BEHTHUJIATOPA

PacoHHbIR 3/1eMEHT I'eoMeTpHYeckas xapak- Tun pesTHIAsSTOPA 3uayenns [ npu pacxo-
TEpHCTHKA (PACOHHOTO
37EMEHTa nax

Ly | Lo | L2

Otsoa kBaapaTHoOro (mps-

MOYIO/IBHOTO) CEYeHHs R=(1-15D, Jlomatku  3armytet 0,2 0,3 0,3

Briepest

oy
JlonaTxku 3arsyrer 0,6 02 0,3
R Ha3ajq
Anddy3op ¢ oTBOAOM KBA-
paTHOTrO CEHCHUA Nuddysop: n = F/F, =2, Jlonatku 3aruyter 04 0,2 0,2
a=14° BrIEpe,
@ Otsox R=1,5D, Jlonatku zaruyter 0,2 02 0,2
Ha3aj
R
[Tepexo/iHHK € KBAJPAaTHOTO
(MpAIMOYTOTLHOTO) HA KPYT- JlomaTku 3armyter 0,2 02 0,2
Joe cevueHue - Brepen

4

JlonmaTku 3arayThI
Hazajg 0,1 0.1 0,1

T

CocTaBHBIE IEMEHTBI

HMubdysop: / =1/D, = Jlonatku 3arayTsI 2 0,7 0,7
x =1-1,5 Hazaj
_l n=F/F,=15-26.

Kopob H=H/D, =1-2

Orsoa R =D,
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Ipumep 22.2. Ompenenuts  kodbduuueHt
MECTHOTO CONPOTHBIEHNA { H ONTHMATILHYIO CTe-
NEHb DPACIIAPEHHA N NpH (QUKCUPOBAHHOH 6e3-
pasmepHoil mumne /= 1,5 nupaMuaaibHoro aud-
tdhy3opa 3a senTunsropom BLI-14-46.

IMo puc. 22.4 pns BEHTHIATOpPOB C Jonat-
KaMH, 3arHyTHIMH BIEpEeN, HAXOMHM, YTO /UTHHE
7= 1,5 cCOOTBETCTBYET ONTHMALHAS CTENEHE PAC-
umpenns n = 1,9. Koaddunuent mectHoro co-
npoTusieHus {, cornacuo taba. 22.46, cocraBuT:
npu onTuMankHOM pexume 0,31, npu Manbix
pacxogax Ha neBo# rpamune pabGoued obaacTu
23pO/IMHAMHYECKOH XapakTepHCTHKH BEHTHIIATO-
pa {=0,5 npu GonblmMx pacxonax Ha NpaBoH
rpaHune paboyedt obnactu § = 0,31,

22.5. PACYET JUA®PATM
JUI KPYTJIBIX M TIPAMOYT OJTBbHBIX
BO3YXOBOJIOB

Pasmepsl oTBepcTHi guadparM B 3aBHCH-
MOCTH OT JMaMeTpa KPYI[JILIX HJIH CEYCHHS Nps-

MOYTONILHBIX BO3YXOBONOB U TpeGyeMoro koad-
GumMeHTa MECTHOrO CONPOTHBICHUS NPHBEIEHE!
B Tabm. 22.48 n 22.49.

Ipw pacuere cevenus nuadparm HeobxomauMo
obecnieyuBaThL YCIOBHE, YTOOBI MOTEPH JABJICHHS
B auadparmMeé npH COOTBETCTBYIOMIEH CKOpOCTH
BO3JyXa B BO3AYXOBO#E ObIIM paBHBI M3OHITOY-
HOMY JaBJCHUIO, KOTOpOe TpeGyeTcs MoracHTh Ha
JIAHHOM OTBETBIICHHH CCTH.

TMpamep 22.3. [Mono6pats pamep oTeepcTHs
auadparMsl 1718 NOralicHus W36LITOYHOTO JaBic-
Hua p=783 Ila B BO3AYXOBOAE HAMETPOM
400 MM mpH CKOpPOCTH BO3ayXa B HeM v = 10 m/c.

Tlo Tabn. 22.15 onpenessieM CKOPOCTHOE JIaB-
NEHAE p, B BO3JYXOBOJAE, COOTBETCTBYIOILEE CKO-
poctu Bo3ayxa v = 10 m/fc: p, = 60 Ila.

Briyucisem koadunment MecTHoOro compo-
THBIeHHs aHadparMel, HeoOXOMUMBIA Ui mora-
meHns nasnenns 78,3 [Ma:

§=plp. =783/60=13.

ITo Tabn. 22.48 neobxonumMbii paamMep oTsep-
cTua auadparmer cocraBuser 323 mMm.

TABJMLA 2248, JMAMETP OTBEPCTMH JHUADGPATM [ BO3IYXOBOJIOB
KPYIJIOIrO CEYEHMA

Iuamerp orepcTHs guadparmbl, MM, IpH AHAMETpE BO3JAYXOBOJA, MM

100 125 160 | 200 I 250 ‘ 315 | 355 I 400 l 4507 500 l 560 630 [ 710 I 800

0,3 91 114 146 182 228 287 324 365 410 456 511 574 647 729
0,5 88 110 141 176 220 278 313 353 397 441 494 555 626 705
0,7 8 107 137 172 215 270 305 343 386 429 481 541 609 687
0.9 84 105 134 168 210 264 298 336 378 420 470 529 596 671
1,1 82 103 132 165 206 260 292 329 370 411 461 518 584 658
1,4 8 100 128 160 201 253 285 321 361 401 449 505 570 642
1,6 89 99 126 158 198 249 281 316 356 395 443 498 561 632
1.8 78 97 125 156 195 246 277 312 351 390 436 491 553 624
77 9 123 154 192 242 273 308 346 385 431 485 546 616

2,2 76 95 122 152 190 239 270 304 342 380 426 479 540 608
24 75 94 120 150 188 237 267 301 338 376 421 474 534 601
2,8 74 92 118 147 184 232 261 295 331 368 412 464 523 589
3,2 72 90 116 145 181 228 257 289 325 361 405 455 513 578
36 71 89 114 142 178 224 252 284 320 355 398 448 505 569
70 87 112 140 175 220 248 280 315 350 392 441 497 560

4,5 69 8 110 137 172 217 244 275 309 344 385 433 488 550
5,5 67 83 107 133 167 210 236 266 300 333 373 420 473 533
6,5 65 81 104 130 162 204 230 259 292 324 363 408 460 518
a5 63 79 101 127 158 199 225 253 285 316 354 399 449 506
8,5 62 77 99 124 155 195 220 248 279 310 347 390 440 495
9,5 6l 76 97 121 152 191 215 243 273 303 340 382 431 486
10 60 7 96 120 150 189 213 241 271 301 337 379 427 481

11 59 74 95 118 148 186 210 236 266 296 331 372 420 473

12 58 73 93 116 145 183 206 233 262 291 326 366 413 465

13 37 72 92 115 143 180 203 229 258 286 321 361 407 458

14 56 71 90 113 141 178 201 226 254 282 316 356 401 452

15 56 70 89 1 139 176 198 223 251 279 312 351 396 446
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Taagsa 22. Pacuem 6030yx080008 U 6EHMUAAYUOHHBIX KAHAA08

22.6. PACUET
KOHYCHBIX JHADPATM

JuaMeTp rOpJOBHHBI, MM, KOHYCHOH [Ha-
dparmer (puc. 22.5, tabn. 22.4-22.49) onpenens-
eTca no dopmyne

dy = d, VU1 /v,

rae d, - AuaMerp BO3IYyXOBOJd, MM; U, /U, — OTHOLIEHHE
CKOpPOCTH BO3/1yXa B BO3/yXOBOAE K CKOPOCTH BO3AyXd
B TOpJIOBHHE (ONpeJenseTcs B 3aBUCHMOCTH OT M30bI-
TOYHOTO J4BJICHHS, KOTOpoe TpebyeTcs MOracHTh aua-
$parMoii, ¥ OPHHATOTO YIJa PACKPHTOTO KOHYCA).

(22.11)

JnuHy KoHyca nMadparMbl, MM, BBIYHCISIOT
no ¢gopmyne

I=(d, — d;)2tga,

rae tg a—TAHIeHC YIrjid PACKPHITUA KOHYCA.

(22.12)

IMorepu gaBneHHs p NPH Pa3NHYHBIX COOT-
HOIIEHHAX 0, /v, W PA3HOM Yrie PacKpbITHS KO-
nyca (ot 20 mo 35°) npusenenst B Tabn. 22.50.

Ipamep 22.4. TpeGyercs mMoracutTs H3GHITOY-
HOe jaBneHue, paBHoe 117,6 [la, npu cxopoctu
B OTBeTBJNCHHH v, = 11 M/c W JHMamerpe OTBET-
Baenus d, = 180 mm.

B 1aba. 22.50* (B rpagde, cooTBeTCTBYIOLIEH
ckopoctH 11 m/c) BwiGupaeM 4ucno, Onmikoe
k 117,6, v npuraMaem auadparMy ¢ yriaom pac-
kpbiTHa o = 30°, npu ostom u,/v,=0,5 (p=
= 116,62 I1a).

JluameTp ropsoBuHbl Mo Gopmyne (22.11)

d, =d, \/v,/vy = 180

! <
b= | 1—!&—9——‘51— uf——]-

ik

Puc. 22.5. Cxema auadparmsl

0,5 =180-0,7 = 126 mm.

JiiuHy KOHyca ompefenHM MO  Qopmylc
(22.12)

B 2tga B

180 — 126 54
2:30°  2-0,577
Ilpumep pacdeTa ceTH BO3AYXOBONOB 0OLie-

ro HajHa4YeHWs npusemen B Tabn 22.51 u Ha
puc. 22.6.

=47 mm.

22.7. PACYET BO3J¥YXOBO/J0B
CUCTEM ACITMPALIMU *

CuHcTeMB!l acUpalMi NPOEKTHPYIOT IS yia-
JICHHS 3aNbUICHHOIO BO3JYXa OT YKPBITHH H MecT-
HBIX OTCOCOB TEXHOJIOTHYECKOTO 00OPYI0BaHHs.

Merannuyeckue BO3AYXOBOJbI CHCTEM ACIH-
pauuu creayer NpPeycMaTpPUBaTh H3 MPSIMBIX
y44CTKOB, OTBOJOB, TPOMHHKOB M KDPECTOBHH
KpyrJoro ceyenus. Bosayxosoasl nuameTtpamu 80,
110, 140, 180, 225, 280 mMm, KOTOPHIE MOTYT ObITh
MCMONb30BaHBl B CHCTEMAaX 4CMHPAIHH, Cleayer
paccunTeIBaTh TO Tabn. 22.15. Paauyc oTeoja
NIPHHUMAETCH PaBHbIM He MeHee 2D. B TpoiiHmkax

800 1000 1400
{8) (%)
/L = 19500 /(=H?50@ [=58500

a=710
O =9750

[ 4=719
(-?’LL =9750
6P7

d=400

B d=710 8807
L=9750
8807 il

1000

d 717

/L=19500 9 JL=19750

a=710
I_=97ﬂ7@
s8r7

‘9 750
B8P7

a=710
£=?7iﬂ®
B8P7

L=58500

Puc. 22.6. PacueTHas cxema CeTH BO3AYyXOBOJOB 0OwIero Ha3Ha4eHHs

* Ta6u. 22.50 cocrasnesa BHHUHOT (C.-Tletep-
6ypr).

* CM. pyKOBOACTBO N0 pacyery BO3JIYXOBOAOB W3
yHudHuMpoBaHHbLIX deTaned A3-804,
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Taasa 22. Pacuem 6030yx080008 U BEHMUAAYUOHHBIX KaANAAOE

TABIAWDOA 22.52. KOO®OUITUEHTHI
COIIPOTUBJIEHHA OTBOAOB
KPYIJIOIO CEYEHHUA CUCTEM ACITUPALIMHA

Lenrpanbasiit yrou, rpag 30 45 60 90

Koaddumuenr 01 0,18 021 0,25

M KpCCTOBHHAX NPAMBIX, 4 TaKke B TPOHHMKAX
WITAHOOOPA3HBIX YIOJ o NPHMHKMAETCS PaBHBIM 30
u 45°. PasMmepsl yKa3aHHBIX OCTajled MeTasuld-
YeCcKHX BO3YXOBONOB /ISl CHCTEM AacnMpanyy
npusencHsl B A3-804. KosdduiuesTs: MeCTHBIX
COMpPOTHBJIEHHH OTBOJIOB M TPOHHMKOB KpYIJIOrO
ceyeHus naMel B Tabn. 22.52-22.55.

Pacuer BO31yXOBOJOB CHCTEMBI ACOMPAlHH,
KaK NpaBHJIO, CJefyeT HAYMHATH ¢ Olpele/leHHs
KOJINUECTBA TPAHCIIOPTHPYEMOro MaTepHala H
TPaHCTIOPTHPYIOMIETO BO3]yXa MCXOMs H3 pEKO-
MEHJIYCMO# MAcCOBO# KOHUEHTPALMM CMECH W.

MHHUMAIBHO MONYCTHMBIE AMAMETDHI BO3-
OyXOBOMAOB I CHCTEM ACITHPALMH, YAAJISIOLIHAX
MeJIKYIO CYXYIO MbUlb (3EMJISHYIO TbLIb, HECOK,
MOJIOTYIO TJIMHY M JIp.), IPEBECHBIE ONUIKM M Me-
TAJITAYECKYIO CTPYXKY, PEKOMCHIYCTCS NPUHH-
MaTh paBHbIMH 80 MM; ISl YIAJICHUS BOJIOKHHMC-
TOH NBUIA (BONOKHA XJIONKA, [IEPCTH M T.IL)—
paBHbIMH 140 MM,

Bo3ayxoBoapl acnMpanHOHHBIX CHCTEM Clle-

AyeT pacCYHTHIBATBH, KaK NPABWJIO, W3 YCIOBHH
onHOBpeMeHHO#H paGoTel Beex otcocos. Tipu pac-
4eTe HeODXOIMMO TINATC/IBHO YBS3bIBATH NOTEPH
JABNIEHHA B OT/IE/IbHBIX OTBCTBJICHHSX CCTH, J10-
nyckas ueyBsisky ue 6onee 5%.
IMpu HEOOXOAMMOCTH 7S YBA3KHM MOTCPh AaBJie-
HMii [OmycKaeTcs yBeluuMBaTh o0BEM BO3ayxa,
YAANSeMOro OT TOro WJIH HHOTO 0TCOCA, MM
YCTAHABJMBATh OHAGparMbl Ha BepTHKANBLHBIX
yHACTKaX aciypalMOHHBIX CHCTEM.

OnvHa OTBCTBJCHHH BO3AYXOBOJOB OT KOJ-
JIEKTOpA MJIM MATHCTPaJpHOTO cOOpHHKA [0 mpH-
eMHNKa (OTcoca OT CTaHka) He JIOJIKHA, KaK mnpa-
BUJIO, mpeBbiLiaTh 30 M.

PacueT BO3OYXOBOMOB DPEKOMEHAYeTCs Mpo-
BOOMTH MO METONY CKOPOCTHBIX (IHHAMHYECKHX)
JaBJIeHHi, B KOTOPOM NOTEpPH I4BICHHS B BO3-
AYXOBOMAX HA TpEHHE 3aMEHSIOTCH 3KBHBAJIEHT-
HBEIMHM TIOTEPSMH /TABJICHHS HAa MECTHBIE CONpO-
THBJIEHHS.

[Ipu mepemeleHHH MaJlO3anblIeHHOTO BO3Y-
Xa ¢ KOHmeHTpanueil macchl cmecd p < 0,01 kr/kr
noTepu mapJieHus, Ila, Ha pacYETHOM Y4acTke
onpenensoTes no gopmyne

2
=S, @

roe L{—cymma Ko3(pdHUHEHTOB MECTHBLIX CONDOTHBIE-
HHA Ha pacYeTHOM YYacTKe BO3/YXOBOMd; pr?/2—cko-
pocTHoe (IHHamu4eckoe) Nasiaenne, Ia.

Mpusenenubiilt koxhduuMeHT TpeHus

8

=—!,
L

rae A—kodpdHUHERT CONPOTHBAEHHA TPEHHMA; d-—/Ma-
METp BO3AYXOBOJA, MM, [—/JIHHA PAacYeTHOTO y4acTKa
BO3AYX0BOAA, M.

(22.14)

3navucHus A/d ciemyer NpPUHAMATB TO Tabi.
22.56, T.e. pacueT BO3NYXOBOJOB HOMYCKACTCA
NpOHM3BOMTE TaK ke, Kak M BO3AyXOBOIOB 00-
LICTO HA3HAYEHHS, IPUHAMAA NPH 3TOM CKOPOCTH
OBHXXEHHS BO3JyXa He HHXKe [ONMyCKAaeMbIX Ul
TBLTH TaHHOTO BMIA.

IMoTepu naBicHWs Ha TPCHMC JJIS BO3[YyXO-
BOJOB M3 THOKMX MeTAN/IHYECKHX DYKABOB NpH
OTCYTCTBHH [I@HHBIX C/I€AyeT TpPHHMUMATL B 2.5
pa3a 0GojblIe BEJHYMH, NPHBCACHHBIX B TaOIL.
22.15.

Jns noggepkaHus NBUIM WJIH TPAHCHOPTH-
PYEMBIX MATEpHAJIOB BO B3BELICHHOM COCTOSHHH
H IUT TOABEMA OCEBLINX YAaCTHI MPH MycKe CHCTe-
MBI CKOPOCTH JIBMKEHHS BO3NyXd U ClleayeT NpH-
HUMaTh GOJIbLIE CKOPOCTH TPOTAHHS YACTHI[ TPAH-
COOPTHPYEMOTO MAaTepHana.

CkopocTb Tporauus, M/c, HaXOaaT mo dop-
myne JI. C. Knsuko

3
vrp = 1,3/Pss (22.15)

rae p,—obbeMHas macca maTepuana, kr/m>.

HexoTopsle MpakTHUeCKHE 3HAYCHUS CKOPOC-
TH BO3/yXa IpuBeacHsl B Tadm. 22.57.

IMpu nepeMellcHUH BO3AYXa ¢ MCXAHHYECKH-
MH nipuMecsMH (1 > 0,01 Kr/kr) noTepH nasienns
B CETW Ha TpPEHHUC, MeCTHBIE CONPOTHBIIEHHUS H
NoabeM TPAHCIOPTHPYEMEBIX C BO3AYXOM IIpHME-
ceit p, cneqyeT ompeAcisTh no Gopmyne

Po=1LIZ[py(1 + kp)] + Zho, (22.16)

rae k- onuITHBIA K03¢dHUHEnT, 3aBUCAILAIN OT XapakTepa
TPaHCHOPTHPYeMoro martepHaia, 1,1-kodpouuuenr na
HeYYTEHHLIE MOTEpH: [,— IJIHHA BePTHKANLHOTO Y4acTKa
BO3AYXOBOJd, MM, u—oﬁhemnas KOHIIEHTpAaLMA CMECH,
paBHAN OTHOLIEHHIO MACCHI TPAHCHOPTHPYEMOTO MaTe-
puana k obbeMy YHCTOro BO3AyXa.

Ecimw Z/v cocrasasier metee 30 ITa, ee Mox-
HO B pacycTax HE YYUTBIBATH.



TABIMIA 2253 KO3®PUUMEHTbI MECTHOIO COMPOTHUBJIEHUS TPOMHMKOB KPYIJIOIO
CEYEHHUA C YIJIOM a = 30" B PEXUME BCACbBIBAHWUA CUCTEM ACITUPALIMMU

‘—-’” Leit,
(5

{4, 4,
7 If, | oL Swasens G, 1pu fo//,
038 I 0,63 ] 0.5 | 0,39 | 03 | 0,25 | 019 | 016 | 0,125| 0,1
I 005 - = = = = = - 009 0  —015
0,1 = N c 023 021 018 014 006 —007 —0.28
0.2 = 028 027 025 021 015 007 —006 —032 —075
03 032 0,3 028 024 018 006 —011 —039 —095 -
04 035 031 026 017 004 —021 —06 = . =
05 033 026 013 —008 —041 —105 - - - s
08 0, . - 022 019 015 009 00l -
02 - 028 027 025 022 017 01 00l —012 -
03 032 031 028 024 019 01 —001 —0I5 —039 -
04 033 03 025 018 008 —007 —026 —055 - -
05 027 021 012 —001 —02 —051 - : “ 2
06 01 —003 —024 —055 —102 - = - 2 =
06 03 0,3 029 026 021 012 - = » -
0.4 — 03 025 018 009 —004 - ) - ]
0.5 - 016 008 —004 —017 —035 - ", - -
0.6 —014 —028 —047 —071 - _ - -
0.7 - —086 —121 - N - - - _ -
05 04 - 031 026 - . - - -
0.5 012 0 : - -
0.6 - _032 —047 - - - -
0.7 & - ~12 148 = . = = - -
HIpodoancenue maba. 22.53
fni 0| L 3navenus C, npu [, /f,
o8 | 063 | os | o [ 03 [ oas ]| oo | e1s [ onas [ o
I 005 - : : 1468 —592 —2.33
0,1 = N - —2144 —10,09 —432 —175 —D351 =025 066
0.2 - w=Ts <281 (08 088 052 071 088 112 135
03 —365 —129 002 065 087 094 099 112 138 -
04 —102 —004 063 0.95 104 104 109 - - N
05 -021 032 079 1.03 107 107 - - = -
08 0.1 : - - - 1305 —558 —242 —08 001
0.2 - 946 —394 —137 —019 035 058 075 097 -
03 —476 —183 —025 05 078 085 09 1 121
04 —149 —027 051 089 098 098 1 L1l Z ;
05 —045 021 074 099 .04 101 - : _ -
06 —005 038 08 1,02 105 - = = = =
06 03 —-253 —061 029 064 075 - - »
0.4 —058 035 079 091 09 - = = =
0,5 B 004 065 094 099 095 - - . -
0.6 - 028 076 098 101 - - - - -
07 - 038 079 - - - - ] -
05 04 - - 015 066 - _ _ ] _
0.5 " 053 086 ) ~ - -
0.6 - 068 094 % o = i - -
0.7 . 0.74 096 - = = 8 -



TABJMMUA 22,54 KOOOPUUMEHTEI COMTPOTUBIAEHHUA TPOMHWUKOB KPYIJIOI'O CEYEHUA
C YI'JIOM o = 45° B PEXXMME BCACBIBAHWA CUCTEM ACIIMPALIUH

(7

b, 4,
3uavuenus {, npu
5t | Lok e o Rl
0.8 l 0,63 —I 0,5 l 0,39 J 0,32 l 0,25 [ 0,2 l 0,16 | 0,125 r 0,1
1 0,05 - - - - - - - 0,09 0 —0,15
0.1 - 0,23 0,21 0,18 0,14 006 —-007 -0.28
0,2 - 0,28 0,27 0,25 0,21 0,15 007 -006 -032 -0,75
03 0,32 0,3 0,28 0,24 0,18 006 -011 -039 -—-095 -
04 0,35 0,31 0,26 0,17 0,04 -021 -06 -
0,5 0,33 0 26 0,13 —-008 —-041 —1,05 - - -
08 01 - - - - 0,26 0,23 0,19 0,13 0,05 -
0,2 0,33 0,32 0,3 0,27 0,22 0,15 0,06 — U 07
0,3 0,38 0,37 0,34 0,3 0,25 0,16 015 —-0,09 — 0 33 -
0.4 0,41 0,38 0,33 0,26 0,16 001 -0,18 -047 -
0,5 0,39 0,33 0,24 0,11 -008 -0,39 - - -
0,6 0,29 0,16 —005 —-036 —-083 - - - - -
06 03 - 0,44 0,43 0,4 0,35 0,26 - - -
0.4 - 0,48 043 0,36 0,27 0,14 - - =
0,5 - 043 0,35 0,23 0,1 —0,08 - - -
0.6 - 0,28 0,14 —-005 -0,29 - - - - -
0,7 -0,12  —-047 - - - - - -
05 04 - - 0,57 0,52 - - - - -
0,5 - - 0 5 0,38 - - - - -
0,6 - - 0,27 0,12 - - - -
0,7 - — 0 14 -042 ~-042 - - - = -
Ipodoancenve maba, 22.54
3udvenns {, npu
1 Lo/, o 1p fO/fc
0,8 J 0,63 J O,L] 0,39 0,32 0,25 0,2 l 0,16 l 0,125 l
1 0,05 - - - - - - - —14,63 =578 -212
0,1 - = —21,88 =1059 —-456 -—187 —046 0,39 0,87
0,2 - -727 =323 —1,32 —0,32 0,28 0,63 0,93 1,26 1,56
0,3 —-321 —1,16 —-0,24 0,21 047 0,7 0,91 117 1,52 -
0,4 —0,58" 0,09 0,37 0,51 0,64 0,8 1,01 - - -
0,5 0,23 0, 45 0,53 0,59 0,67 0,83 - - - -
08 0,1 - - - - —1345 —-582 =25 —0,81 0,15 -
0,2 —933 —4.2 —1,81 -0,59 0,11 0,5 0,8 1,11 -
0,3 —432 1,7 —0 51 0,06 0,38 0,61 0,82 1,05 1,35 -
0.4 —-1,05 -0,14 0, 25 0,45 0,58 {),74 0,92 1,16 ~ -
0,5 —0 01 0,34 0,48 0,55 0,64 0,77 - - - -
0,6 0,39 0,51 0,54 0 58 0,65 - - - - -
06 03 -24 -087 —-0,15 0,24 0,51 - - -
0.4 -0, 45 0,09 0,35 0,51 0,66 - - -
0,5 - 0,17 0,39 0 5 0.59 0,71 - - -
0.6 = 0,51 0,5 0 54 0,61 - - - - -
0,7 0,51 0,53 - - - - -
05 04 - - =011 0,22 = .
0,5 - - 0,27 0,42 - - -
0,6 - - 0,42 0.5 - -
0,7 - - 0 48 0,52 — - — - —
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TI'agea 22. Pacuem 6030yX060008 U 8eHMUASYUOHHBIX KAHAI08

TABJHUIA 22.56. 3HAYEHHMA )/d 1)1 METAJUITMYECKHWX BO3JVXOBOJ0B CUCTEM ACITMPALIMHA

3na4enns A/d npu CKOPOCTH BO3IyXa, M/c

d, MM
0,1-3 3,1-6 6,1-9 9,1-12 12,1-15 15,1-18 18,1-21 21,1-25
80 0,418 0,318 0,28 0,257 0,245 0,237 0,231 0,225
100 0,316 0,24 0,212 0,198 0,189 0,183 0,178 0,173
110 0,281 0,213 0,188 0,177 0,169 0,164 0,159 0,155
125 0,239 0,181 0,161 0,153 0,146 0,141 0,137 0,133
140 0,208 0,158 0,141 0,133 0,129 0.123 0,12 0,117
160 0,176 0,133 0,121 0,114 0,109 0,106 0,103 0,1
180 0,152 0,115 0,105 0,1 0,096 0.092 0,09 0,087
200 0,133 0,101 0,093 0,088 0,084 0,081 0,079 0,077
225 0,115 0,088 0,081 0,077 0,073 0,071 0,069 0,067
250 0,101 0,078 0.072 0,068 0,065 0,063 0,061 0,059
280 0,088 0,068 0,063 0,059 0,057 0,055 0,054 0,052
315 0,075 0,06 0,055 0,052 0,05 0,048 0,047 0,045
355 0,065 0,052 0,048 0,045 0,043 0,042 0,041 0,039
400 0,056 0,045 0,041 0,039 0,038 0,036 0,035 0,034
Mpodoarncenue mada. 22,56
3navenns A/d npH CKOpPOCTH BO3OYXd, M/c
d, MM
0,1-3 3,1-6 6,1-9 I 9,1-12 12,1-15 15,1-18 | 18,1-21 I 21,1-25
450 0,048 0,039 0,036 0,034 0,033 0,032 0,031 0,03
500 0,042 0,035 0,032 0.029 0,029 0.028 0,027 0,026
560 0,037 0,03 0,028 0,026 0,025 0,025 0,024 0,023
630 0,032 0,027 0,024 0,023 0,022 0,021 0,021 0,02
710 0,028 0,023 0,021 0,02 0,019 0,019 0,018 0,018
800 0,024 0,02 0,018 0,017 0,017 0,016 0,016 0,015
900 0,021 0,018 0,016 0,015 0.015 0,014 0,014 0,013
1000 0,019 0,015 0,014 0,013 0,013 0,012 0,012 0,012
1120 0,016 0,014 0,012 0.012 0,011 0,011 0,011 0,01
1250 0,014 0,012 0,011 0,01, 0,01 0,01 0,009 0,009
1400 0,013 0,01 0,01 0,009 0,009 0,008 0,008 0,008
1600 0,011 0.009 0,008 0,008 0,007 0,007 0,007 0,007
Bemmuunel kK M W cnedyeT APHHHMATL 110 23
TEXHOJIOTHYECKAM JIAHHBIM COOTBETCTBYIONINX OT- . yd
paciieil TPOMBIILIEHHOCTH. L/} e
[Movepn namienus, Ia, npu noabeMe TpaHc- E J >/ //
MOPTHPYEMOTO MaTepuana Ha BHICOTY /I y4HThI- z L7 /
A 7
patoT npu p = 0,02 kr/xr no dopmyne a8 1 g "’(2 e
o P
Paon = Palh, @17 § .4{ .
< b
rae i —BBICOTA [MOABEMA MATEPHATIA, M; 1 KOHUCHTPAaLMs = " ,J" ]
CMECH, KI/KI. a ¥ /: e /
Paspexenue B cOOpHOM KOJLICKTOpE, HEOOXO- 7

JMMoe JUIs oTcoca OT Hauboiee OTIANIEHHOTO
CTaHKa, MpH NMpeABAPHTCILHBIX pacueTax CieayeT
onpeaennts fo rpaduky (puc. 22.7).

PacyeT ceTH BO3IYVXOBOJOB CHCTEM achupa-
UMM mpuBeacH B Tabm. 22.58.

Ilpumep 22.4. PaccumTtaTh ceTh BO3/yXOBO-
JIOB W3 JHCTOBOH CTAllM CUCTEMbI ACHHPAlNMM OT
N:IOCKONUIH(OBANBHEIX ¥ OOAMPOYHBIX CTAHKOB
(puc. 22.8).

500 600 700 800 900

PA3PEMEHWE B KONNEKTOPE Pp. Na

1000

Puc. 22.7. Tpadux ans npubIHKEHHOTO ONpeileNeHHs

paspekerHs B cOOPHOM MarucipajbHOM KoNIekTOope (7)),

BEPTHKAJILHOM 1aposoM cOOpHHKe (2) W rOpH3IOHTaNIb-
aoMm cbopuauke (3)
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22.7. Pacvem 6030yX080008 cucmem acnupayuu

TABJIUIA 22.57. HEKOTOPBIE ITPAKTUYECKHWE
3HAYEHMWA PACYHETHBIX BEJIMYWH JJ14
MPOEKTHPOBAHHUA CUCTEM ACITMPALIMA

TpancnopTHpyemblii mate- | p, KT/Mm3 CkopocTh IBH-

pHan JKEHHS BO3LyXa
B BO3AYXOBO-
aax v, mfc
BEPTH- | TOpH-
Kajb- | 30H-
HEIX | Talb-
HBIX

JemiyigHas WM mecodHas 2600 13 15
nelTb, 000OpOTHAS (rOpe-
nas) 3eMas, GoOpMOBOY-
Has 3eMild

3eMIls M TIECOK BIIAXHBIE

I'mana MosoTas

2800 15 18
2400 14 17

[MamoTt 2200 14 17
[btib:
MeJTKas MHHEpalb- - 12 14
Has
OT MaTepyaThiX 1o~ - 10 12
JIMPOBAJIBHEIX KpY-
ros
yroJapHas 9001000 14 15
HaxaauHas wmuse- 4000 155 19
panbHas
Iunc, TOHKOMOJIOT4H 1250 10 11
M3BECTh
Illepcrs:
3aMaciaeHHas - 18 19
HezaMacIeHHas - 19 20
MCKYCCTBEHHAA - 17 20
MepHHOcoBast (3a- - 14 15
MAcC/IeHHAs M Hela-
MACIIEHHAS)
JIOCKYT - 16 18
paspeIXieHHas H = 17 18

KPYIHBIC O4€ChI

ITpodoancenue maba. 22.57

Tpauncnoptupyemuii mate- | p, kr/m* | Ckopocts neu-
puan JKEHUS BO3ayxa
B BO3OYyXOBO-
max v, mjc
BepTH- | TOPH-
Kalb- 30H-
HBIX Tadlb-
HBIX
Jlen:
KOPOTKOE BOJIOKHO - 16 18
JbHAHAS KOCTpa - 16 18
CHonbl TPecThl - 18 20
Xnonok-celpet, pa3pblx- - 17 18
JIEHHBI  AJIOIOK,
KpYIHBIC 04eChl
XJIOIKA
Onunkn:
4YT'YHHEIE 7300 19 23
CTAJILHBIC 7800 19 23

Hlnak mMOAMOCKOBHOIrO 1600 20 22

YIJIA C pA3MEPOM 4acTul]
10-15 MM

IMpumeuyanue. PexoMeHayemble JaHHbIE JUIS pac-
4era rpaﬂcnoprnposaﬂuﬂ APEBECHBIX O0TXO0OA0B npnnene-
HbI B 1. 9.

CeTb BO31YXOBO/IOB PACCYUTHIBAETCS B TAKOMH
nocnenoBatenbHocTH, Ha pacueTHyr cxemy Ha-
HOCAT HOMEpPA Y4aCTKOB BO3yXOBOJIOB B NOPSJIKE
TNPHCOeIHHEHUS MX K rOPH30H1ATbHOMY KOJIJICK-
TOPY WJIH MArucTpau.

3anoansior rpadel 1-6 pacueTHO TabauLbL.
MuHAMAIBHBIE PACXOALI BO3ayXa (rpada 4) u MH-

L

@VKAB FUSKKUA & 100

JH -634

Puc. 22.8. PacyerHas cxema CETH BO3JyXOBOOB CHCTEMbI ACITHPALMH
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HHMAaJibHble CKOPOCTH (rpada 5) NpUHUMAIOT MO
COOTBETCTBYIOIINM HOPMATHBHBIM MaTepHANaM
B 3aBHCHMOCTH OT THIA 00CTyXHBAEMOTO CTaHKA.
B rpade 6 mpocTaBifIOT INHHBLI Y4ACTKOB.

PacyeT HAUYMHAIOT € CAMOro HeOlarompHsT-
HOro yYacTka, T.€. ¢ y4acTka, uMmeroulero 601b-
wyw ARy [ H Sofbliee KOJAHIECTBO MECTHBIX
conpoTHBIeHHH. B pgaHHOM npuMepe HauHHaeMm
pacuer ¢ ysacTka Ne 1.

Jlng BeibpanHoro yuactka no Ttaba. 22.15,
HCXO/1 M3 KOJMHYECTBA MEPEMEIIAEMOro BO3jyXa
(rpaba 4) ¥ MHEHMANTHLHOM CKOPOCTH BO3JyXa
(rpada 5), HaXOAAT qHAMETP BO3/AyXoBoja, obec-
NeYMBAIOLINI ONinkaiiyio GONbLIIYIO CKOPOCTh,
3navyeHHe KoToporo BHocaT B rpady 9. Onmo-
BpeMeHHO B rpady 8 3anuCchIBAIOT 3HAYEHHSA AEHCT-
BHTEIBHOM CKOpPOCTH BO31yxa, a B rpady 14-—co-
OTBETCTBYIOIIEE € CKOPOCTHOE NaBJEHHE.

Ilo tabn. 22.56 HaxoaaT 3HaueHue A/d u moa-
crasnsaoT B rpady 11,

IMepemuoxas pennuuHbl B rpadax 6 u 10,
NoMy4aloT NMpUBENEHHbIH Kod(pdHnEeHT Tpenus C,,
IHAUEHHE KOTOPOro BHOCHT B rpady 11.

B rpady 12 zanmuceiBaroT cymMmy kodddu-
IIMEHTOB MECTHBIX COMPOTHBJEHHH Ha y4acTke,
onpeteasemyro mo tabm 22.52-22.55.

CymMy BeJIM4MH, NOMELLIEHHBIX B rpadax 11
W 12, BHocsaT B rpady 13. YMHOXas BeluuHHY,
npHBEIIeHHYI0 B Tpade 13, HAa CKOpOCTHOE jaBJe-
uue (rpada 14), monyyaroT MOJHYIO MOTEPIO [AaB-
JeHHs Ha PAacueTHOM YYacTKe, KOTOPYHO MOJACTAB-
nstoT B rpady 15.

AHANIOrHYHO OMPEAENAIOT NOTEPH AABJICHHS
Ha OCTAIBHBIX YY4CTKAX B MOPALKE HX HYMEPATIHH.

Ecne mofiHBIE MOTEPH JaBjIeHHs Ha yYacTke
[107y4aioTCs MEHbILE pacueTHbIX OoJiee 4eM Ha
5%, TO YBENHYHBAIOT KOJNHYECTBO BO3JyXa o0
3HAYEHHS, OTPE/IeIAEMOTO CAeayIolM 00pasom:

a) JIEJIEHHEM PACYETHOro 3IHA4eHHA MOTepb
JaBAeHHs Ha CymMMmy Kod(D(PUIHEHTOB MeECTHBIX
conpoTHsJeHni (rpaga 13) nony4arwT ckopocTHoe
NaBJieHHe, KOTOPOE BHOCAT B rpady 14;

Y e k. LLAS vayepgm panrrmen. oxo-
POCTb BO3/lyXa, COOTBETCTBYIOLIYIO MOJNY4CHHOMY
B NPEIbUTYINEM MYHKTE CKOPOCTHOMY /[aBJIEHHIO,
H 3anMceIBaioT ee B rpady §;

B) MO aMamerpy Bo3xyxoBoaa (rpada 9) u
pacueTHOM CKOPOCTH Bo3dyxa (rpada 8) naxoast
HeofHX0MMOe KOJIHUECTBO BO3/1yXd, KOTOPOE No/i-
crapasiotT B rpady 7.

Ecnm mosHbIE MOTEpH AaBAEHHA Ha YYacTKe
npesbIcST pacueTHble Gosee yem Ha 5%, Heobxo-

OUMO MPHHATL Omuxadmmi OGOnbMHE AHaMeTp
BO3/YXOBO/Jd M MEPECUHTATh BEJIHYHMHBI, IPHBe-
nennbie B rpadax 10-13, a satem ompeneauTs
HeOOXOAMMBIH pacXojl BO3jyXa H BHECTH €ro
B rpady 7.

IMonyuyennsie B rpade 7 pacxojibi BO3jayxa
HAHOCAT HA CXEMY M MyTEM HX CyMMMPOBAHHS
HaXO/AT 06Ily0 MPON3BOAHTENBHOCTD CHCTEMBI.

[Mpou3BoAHTENBHOCTD BEHTHASTOPA C YYETOM
10%-noro mojcoca BO3AYXa 4epe3 HEMITOTHOC-
TH Bo3ayxoeojioB u 10%-Horo nojcoca uepes
HEIUIOTHOCTH HHKJIOHA cocTaBnseT L= 1,1-1,1 x
x 2870 = 3460 m>/u.

Jlns OYMCTKH BO3/lyXa MPHHHMAETCH MKIOH
2I1H-11-630.

CxopocTh [IBKEHMA BO3/lyXa BO BXO/HOM
narpybke wikIoHa ¢ wiowaaso 0,0495 m?

3460

=—— = 4. /, 3
Y= 360000895 ~ P M

[Morepn napiaeHuMs B HMKJIOHE NpPH AAHHOM
CKOpOCTH ¥ KodhDHIHUEHTE MECTHOTO COMPOTHBIIE-
HES mMKaoHa {, = 5,2

pv’
Pu - 225-52 = 1172 Ia.

CyMMapHas moTeps AaBleHHs Ans mojadopa
BEHTUIATOPHOTO arperaTa

Prenr = 1885 + 1172 = 3057 ITa.

22.8. PACUHET BO3AYXOBOJ0OB
CUCTEM BEHTHJIALUUN
NMPHU ECTECTBEHHOM ITOBYKJAEHUH

EcTecTBeHHYIO BEHTHIALMIO CHEHyeT paccyH-
ThiBdTh, OCHOBBIBAACH HaA ﬂEﬁCTBHI’I FpBBHTﬂuHOH-
HbIX [ABJICHMH, Y4HMTHIBaf MNPH 3TOM HAaJH4YHE
MEXAHHYECKON BEHTHIISIHH.

JlaBneHue BETPA HAUIEKMT Y4HTHIBATH TOJNb-
KO l'!lpl'[ pememm BOI‘[pDCOB 34Tl BEHTHIAIIA-
OHHBbIX ﬂpOEMOB oT 3anyaaunu.

PacdeTHOoEe TrpaBHTAIIMOHHOE [A4BJICHHE LTS
CHCTEM EeCTECTBEHHOH BEHTWINIHH XKHJIbIX, 0D-
UIECTBEHHbIX KW TNPOH3IBOJACTBCHHBIX ‘3J]aHHﬁ cie-
AyeT OMpEOc/isTh [UIA TeMICpaTyphbl HapyXHOro
BO3/1yXa, pasHo#t 5°C.

PacuetHoe rpasuTanHonHoe aapnenue, Ila,
onpenenstoT no Gopmyne

= h(pnap = pns)g»

rae i —BLICOTA BO3AYIIHOTO CTONOA, M; Py, H P, — UIOT-
HOCTh HAPYAHOro BO3ayXa mpH [ = 5°C H BHYTpEHHEro

(22.18)
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Hpusoncenue 1. Benmuasmops

BO3NYXa, KI/M’; g—ycKOpeHue CBOGOIHOIO MNAIEHH,
m/c?,
Beicoty Bo3aywiHoro cronba ki ciaeayer npu-
HUMATh: .
a) JUIS BBITSKHBIX BO3IYXOBOJOB: NpPH Ha-
JMYHE B TIOMELIEHHWH TOJIbKO BBITSXKH —OT Ce-
PEAMHBI BHITSHKHOIO OTBEPCTHS O YCTbS BbI[SK-
HOM 1HAXThI; TIPH HATHYUM NPUTOKA — OT CEPENHBI
BBICOTHI TTOMEILCHNA JIO YCThs BLITSKHOMN IIAXThI;
6) JUIA TIPHTOYHBLIX BO3JAYXOBOJOB—-OT Cepe-
JHHBbI BbICOTHI npﬂTO‘iHOﬁ KaMepbl 10 CEpEeAUHBL
BBICOTBI TIOMEIIEHHUS.

IMpu HeoOXOMUMOCTH MOBBLILEHHS T'PABHTA-
LIMOHHOT O JdBJICHWS PEKOMEHAYETCH Ha BBITAXK-
HbIX LIAXTAX MPeAycMaTpuBaTh AeIeKTOphl THNA
LIATH.

Pacuer Bo3ayxoBomos (onpenencHue norepb
JaBIEHHS HA TPEHWE W MECTHBIE CONPOTHBJICHUSN)
crenyer BecTd no gopmyne (22.1).

Pajguyc neficTBus BBITSXKHBIX CUCTEM (ropH-
30HTAJIbHOE PACCTOSHUE MEXK/1y BePTHKAILHBIMU
OCSIMM BBITSKHOM INAXThI W HauboJlee yaaJeHHOro
BBITHKHOIO OTBEPCTUSA) PEKOMEHIYETCH MPHHU-
Mathk He Ooree 10 m.

[IPUJIOXKEHUE 1
BEHTHUJIATOPBI

I.1. BEHTHJIATOPbI PAJMUAJIbHBIE

I.1.1. Benruanropel pajuanbHbie
0011ero HA3HAYEHAN
(cTanbHLIC) HH3KOTO H CPeJHEro JaBJIeHHs

INpeapapuTenbHBL MoAGOP BEHTHIATOPA MO
3ajjaHHO TIPOHU3BOAUTEIBHOCTH @ W ONTUMAlbL-
HOMY 3HA4eHWIO NOJIHOTO AaBieHust P, MpoH3BoO-
JTCS TI0 CBOMHBIM Tpa(ukaM ajpoAMHAMUYECKHX
xapakrtepuctuk (puc. L1, 110, 1.14 u 1.16), npuuem
seuynHa P, yrounsercs no Gawkaiiedt xapak-
TepucTHke cBoauoro rpapuka. [oayyeHHas Touka
co 3HavenusMu Q u P, npunumaercs «paboueii
TOUKOI» BeHTHNATOpa. OKOHuYaTenbHBIH MOAGOP
BEHTUJIATOPA OCYILECTBJIAETCH MO rpadukaM HH-
JHBHIYAJIbHBIX XapaKTEPUCTUK.

Bribop THIOpa3sMepa BEHTUIATOPA CBOAMTCS,
KaK NIpaBusIo, K Moadopy ManidHel, noTpebsto-
nieil HauMeHblee KOJIMMECTBO JHEPruu, T.e, HMe-
romieii HauOonbwmit KITJ B manuo#t «paboueii
TOUKE».

Ha cBonubiX rpadukax XapakTepUCTHKH I0-
Ka3aHkl B I'paHHLAX, PEKOMEHIYEMBbIX MO 3HEpre-
THYECKUM I1I0KazartessaM. B rpadukax HHAMBHIY-

a7bHBIX XapaKTEPHCTHUK J3TH YYacTKd BhlAEJIEHBI
YTO/ILIEHHBIMU JTUHUAMH.

Ha rpadukax WHIHBHIYaNbHbIX XapakTe-
PHCTHK Ha/Jl KDUBLIMH JaBJIEHUSA YKa3aHbl YaCTOTBL
BpalleHAs BEHTHJIATOPOB n, 006/MHH, a Crpasa -
OKpYXKHble CKOPOCTH pabouux kosiec u, m/c. Ha
3TUX TrpaduKax NPURE/IEHBl JIMHHH HOCTOSHHOIO
KII[l n. a rtakxe JTMHHH YCTAHOBOYHBIX MOLI-
Hocreit N, kBT,

Io BeiGpauHO#l «paboueit Touke» Ha rpadu-
KaXx HHIMBHIYaJbHbIX XapakTEPHCTUK HAXOIAT
NOJHOE YCN0BHOE 0003HAYEHNEe MHMBUIYAJILHOI
XapaKTePUCTUKN BEHTHIATOPA.

ITo monyyeHHOMY yCnoBHOMY 00G03HAUCHHIO
pabodeil XapaKTEPUCTHKH BeHTWIATOpa B Tabm.
LI, 17 u [12 paxogsT TUm M YCTaHOBOWYHYIO
MOIIHOCTh /JBUIraTesid, a TaKxke Maccy BCHTH-
aaTopa.

YciaoBHoe of03HaueHHEe BEHTHUIATOpPA HA Xa-
paxtepucTukax ¥ B Taba. L.1; 1.7, 1.12 cocrasnero
B TaKoil MoOCJeHOBATEILHOCTH!

1) ycnoeuoe 0003Ha4€HHE TUMA BEHTHJIATO-
pos:

bB-nns B.LU4-76; B -ana B.L[14-46; E—nna
B.114-75;
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I.1. Benmuaamopel paduaisHvie
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Puc. L1. Cronnbiii rpaduk xapakrepucTuk sentunstopos B.114-75 (ucnonnennme 1)

2) momep BenTHNATOpa (cormacio I'OCT
10616-90* cOOTBETCTBYET HOMMHAJLHOMY [IHa-
meTpy pabouero koseca, aM);

1) yeaoBHoe OOOIHAUCHAR ANAMETPA KONRCA
(TONBKO IS BEHTHJIATOPOB € MPOMEXKYTO4YHBIMHE
JIHAMETPAMH KOJIEC):

090-npu D=090D_ : 095-mpu D=
=095D_ .

100-npn D =1,00D, ; 105-npu D=
=105D,,.;

110-npu D = 1,iD_;

4) nopsaakoBblit HoMep pabouyelt xapakTepuc-
Tuky obo3Hauaetcss apabekoit mmdpoii-mo Bo3-
PACTAHHIO HaCTOT BPAILEHHA NAf TAHHOTO BEHTH-
naropa;

5) 6ykBeHHLIH MHAEKC MOLIHOCTH 0003Ha4Ya-
eTcs IponyucHol OyKkBO# (B ciydae Koriaa Ha aaH-
HOM 4acTOTe BpAlUEHHA NMPHHATA KOMILIEKTALKA
Pa3’HBIMH ABHTATEIAMM).

[MpuMeps! ycroBHBIX 0603HAYCHHI:

a) senTmiasTop B.L4-75 Ne 5 ¢ mmameTrpom

pabouero koseca, paBHBIM 1,05D C 4acToToH

HOM

Bpauenus n = 1425 o6/MuH (BTOpas XapakTepHc-

THKA), ¢ JBMTaTeNIeM MoulHocThio N, = 2,2 kBt
E5.105-2a;

6) mentunarop B.LI4-75 Ne 16 ¢ uactoToit
BpauwleHHs 7 = 565 o6/mun (ueTBepTas Xapak-
TEPUCTHKA), C /[BHTaTelleM MomHocTeio N, =
= 37 kBt

E16-4;

B) BeuTwiaaTop B.1I4-76 Ne 10 ¢ wactortoit
BpamueHus n = 1280 0b6/MuH (NaTas XapakTepHc-
THKa), C ABMraTeaeM MoillHocThio N, = 45 kBTt

B10-5;
r) seHTHaATOP B.1114-46 Ne 3,15 ¢ wactoTol

BpauleHus # = 1425 o6/MuH (BTopas XapakTepHc-
THKa), ¢ ABHraTeneM MoiluocTeo N, = 2.2 kBt

B3,15.-2 B.

ITo 3akazy moTpeOuTENs BEHTHAATOPHI KOM-
TIEKTYIOTCA BUOPOM3OIMPYIOIMMH  YCTpOHCTBa-
MH.

Bentuastoper B.I14-75 Ne 2— 12,5 ¢ kone-
COM, HacaKEeHHbIM HEMOCPEe/CTBEHHO HA BaJl 3JIeKT-
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Puc. L7. AspoaunaMudeckne XxapakTepucTHKM BeHTHIATOpoB B.L14-75-8 (Mcnonwenue 1)

poasuratens (ucnonnenne | mo FOCT 5976-90)
WIrOTORMAIOTCH C MPOMEXKYTOUHBIMH AHAMETPaMH
KoJIeC,

Bermmunaropsl B.114-75 paspaboransl 1o Ho-
BOW QIPOAMHAMMHYECKOH CXeMC B3dMEH BCHTH.IA-
topo B.114-70 u umetor Gonee BBICOKUi ¥03d-
HIMEHT TOJIE3HOrO NEHCTBHA.

Cponnbiii rpaduk XapakTepucTUK BeHTHIS-
Topoe B.L14-75, BLbINOJHEHHBIX MO KOHCTPYKTHB-
noMy ucnonnendo | (TOCT 5976-90), npenctas-
nen Ha puc. L1, wHOMBHAYANIbHBIE XapAKTCPHCTH-
ki Ha puc. L2 19,

Texunueckne naunnsie seuTuiasTopos B.1I4-75
¢ MPOMEXYTOYHEIMK IMAMETpaMu Konec (ucmon-

Henue 1) mpuBesenst B Tadm. 1.1, ocHOBHBIE pa3-
mepet - B Tadm. 1.2-1.6.

Cpoaubiii rpaduk XapakTEpHCTHK BEHTHIIA-
topoe B.114-75 u B.1{4-76 ¢ peMeHHBIM NpUBOAOM
(ucmonnenne 6) (o OCT 5976-90) naw Ha
puc. [.10, unauBUyasibHble XAPAKTCPHCTHKM —Ha
puc. L11-112.

Texuuueckue pauubie BeHTHnsTopos B.1I4-
75 u B.114-76 (ucniosienue 6) mpuBedeHsl B Tab.I.
1.7, ocuoBHBIC pa3Mcpsl BeHTUasTOpoB B.LI4-75
Ne 10 u 12,5- B Tabn. 1.8 u L9,

Ha puc. L13 npuBescHbl ocHOBHbIE rabapui-
Hble W TPHCOCAMHHUTENbHBIE pPAa3sMePhl BEH IvIs-
topa B.14-75-16 (ucnon"enue 6).
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Puc. 18, A3ponHHAMHYECKKE XapakTepUCTHKN BenTHnsTOpoR B.114-75-10 (ucnonuenve 1)

Bentuastop B.1{4-75-16 u3roToBisfiOT npa- CBoaublii Tpaduk XapakTePUCTHK BEHTHIIs-
BOrO M JIeBOTO BPALIEHHA CO BeeMH mosokeHusmMu  Topos B.1114-46 npencrasnen Ha puc. 114, uuan-
xopmyca. OH TOCTABNISETCS 33BOJOM B HCBMOpO-  Buayalibuble XApaKTePHCTHKH—Ha puc. LIS, Tex-
W30JIMPOBAHHOM HenosiHenun (cM. puc. L13). Tlpn  HHYeCKHE AaHHbBIC - B Tabn. 1.12.

HeoBXOAKMOCTH TIOCTaBKM B BHOPOH30IMPOBAaH- OcHoBHbIE pa3Mepsl BEHTHIATOPOB
HOM WCTIONHEHHH TpeGyeTcs JononnHTenbHas pa-  B.ll14-46-2,5-B.1114-46-8 naner 8 Tabn. 1.13-L16.
Ma. Bee ocranbhble pasMepbl BEHTHIATOPA NpH- B Tabn. .17 npuBeaeHsl OCHOBHBIE Pa3Mephl
Bejienbl B Pyxosoactee cepun A 3-970. senTHIATOpa B.1114-46-2. OH H3rotoBnseTcs Ge3

OcHOBHBIE pa3Mepbl BeHTWaaTOpoB B.I14-76  nepenueit cTOHKH M Ge3 BHOPOH3ONATOPOB.
Ne 8 u 10 panwl B Tabn L10 u L11
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TABNIWUA 11 TEXHUUECKHUE JAHHLIE BEHTUJIATOPOB B.114-75 (MCI1IOJIHEHHE 1)

C MPOMEXYTOYHBIMHW JTHAMETPAMM KOJIEC

Ycaosnwoe 0b03na- BeuThasTop JAeurareis Macca BeHTH-
YCHHE XapakTepH- agropa (¢ nBy-
CTHKH HOMEP |IHAMETP KOJie-| YacToTa Bpa- THI MOILIHOCTE,| YacTOTa Bpa-| raresiem), kr
ca, % D, WIEHHA 7, kBt WICHKA N,
06/MuH ob/MuH

E2,5.090-1 90 1380 4AAS0A4 0,06 1380 24
E2,5.090-2 2750 4AAG3A2 0,37 2750 27
E2,5.095-1 1380 4AAS04A 0,06 1380 242
E2,5.095-2a 95 2750 4AAG3A2 0,37 2750 27,2
F2,5.095-26 2740 4AA63B2 0,55 2740 27,2
E2,5.100-1 100 1380 4AAS50A4 0,06 1380 248
E2,5.100-2 2740 4AA63B2 0,55 2740 2713
E2,5.105-1 2,5 1370 4AAS0B4 0,09 1370 24,5
E2,5.105-2a 105 2740 4AA63B2 0,55 2740 27,5
E2,5.105-206 2840 4A71A2 0,75 2840 36,3
E2,5.110-1a 1370 4AAS50B4 0,09 1370 246
E2,5.110-16 110 1375 4AAS6A4 0,12 1375 258
E2,5.110-2 2840 4AT71A2 0,75 2840 36,4
E3,15.090-1a 1375 4AAS56A4 0,12 1375 35,5
E3,15.090-16 90 1365 4AA56B4 0,18 1365 35,5
E3,15.080-2 2810 4A71B2 1,1 2810 46,1
E3,15.095-1 315 95 1365 4AA56B4 0,18 1365 358
B3,15.095-2 ¥ 2810 4A71B2 1,1 2810 46,4
E3,15.100-1 1365 4AA56B4 0,18 1365 36
E3,15.100-2a 100 2810 4A71B2 1,1 2810 46,6
E3,15.100-26 2850 4A80A2 1.5 2850 489
E3,15.105-1a 1380 4AA63A4 0,25 1380 38,1
E3,15.105-16 1365 4AA63B4 0,37 1365 38,1
E3,15.105-2a 105 2850 4A80A2 1,5 2850 49,2
E3,15.105-26 2850 4A80B2 22 2850 52,2
E3,15.110-1 110 1365 4AA63B4 0,37 1365 383
E3,15.110-2 2850 4A80B2 2,2 2850 52,4
E4.090-1 885 4AA63A6 0,18 885 53
E4.090-2a 90 1365 4AA63B4 0,37 1365 53
E4.090-26 1390 4A71A4 0,55 1390 61,8
E4.095-1 95 885 4AA63A6 0,18 885 53,5
E4.095-2 1390 4AATIA4 0,55 1390 62,3
E4.100-1 4 100 885 4AA63A6 0,18 885 53,9
E4.100-2 1390 4ATIA4 0,55 1390 62,7
E4.105-1a 890 4AA63B6 0,25 890 54,3
E4.105-16 910 4A71A6 0,37 910 63,1
E4.105-2a 105 1390 4A71B4 0,75 1390 63,1
E4.105-26 1420 4A80A4 1,1 1420 65,4
E4.110-1a 890 4AA63B6 0,25 890 54,8
E4.110-16 910 4A71A6 0,37 910 63,6
E4.110-2a 110 1390 4A71B4 0,75 1390 63,6
E4.110-26 1420 4A80A4 1,1 1420 65,9
E5.090-1 . 90 910 4ATIA6 0,37 910 89,4
E5.090-2 1420 4A80A4 1,1 1420 91,8




Ilpodeancenue maéa. 1.1

Yeaosnoe o6o3Ha- Bentuasrop Adpuratens Macca BeHTH-
YeHHE XapaxTepH- naTopa (¢ OBH-
CTHKH HOMep |AHAMeTp KoJle-| 4acTtoTa Bpa- THN MOILHOCTB,| Y8CTOTa Bpa-| rarTejaem), Kr
ca, % D . LEHHHA 1, kBt LICHHMA M, ,
o6/MHH ob/mun

E5.095-1 95 900 4A71B6 0,55 900 90,3
E5.095-2 1415 4A80B4 1,5 1415 95,2
E5.100-1 100 300 4A71B6 0,55 900 91,1
E5.100-2 1415 4A80B4 1.5 1415 96
E5.105-1 915 4A80A6 0,75 915 94,3
E5.105-2a 5 105 1425 4A90L4 22 1425 105,5
E5.105-26 1435 4A10084 3 1435 112,8
E5.110-1a 915 4AB0A6 0,75 915 95,1
E5.110-16 920 4AB0B6 1,1 920 97,6
E5.110-2a 110 1425 4A90L4 2,2 1425 106,3
E5.110-26 1435 4A10084 3 1435 113,6
E6,3.090-1 920 4A80B6 1,1 920 160,2
E6,3.090-2a 90 1435 4A 10084 3 1435 1762
E6,3.090-26 1430 4A100L4 4 1430 182,2
E6,3.095-1a 920 4A80B6 1,1 920 161
E6,3.095-16 6.3 95 935 4A90L6 1,5 935 169,7
E6,3.095-2a 4 1430 4A100L4 4 1430 183
E6,3.095-26 1445 4A112M4 5,5 1445 197
E6,3.100-1 100 935 4A90L6 1,5 935 171,7
E6,3.100-2 1445 4A112M4 3.5 1445 199
E6,3.105-1 105 950 4A100L6 22 950 186,3
A6,3.105-2 1455 4A13284 7.5 1455 221,3
E6,3.110-1a 110 950 4A100L6 22 950 187,7
E6,3.110-16 955 4A112MA6 3 955 201,7
E6,3.110-2a 1455 4A13254 7.5 1455 222,7
E6,3.110-26 1460 4A132M4 11 1460 238,7
EB.095-1a 95 950 4A112MB6 4 950 301
E8.095-16 965 4A13286 55 965 322
E8.100-1 100 965 4A13286 55 965 322
E8.105-1 8 105 700 4A112MB8 3 700 301
E8.105-2 970 4A132M6 7,5 970 338
E8.110-1a 700 4A112MBS8 3 700 301
E8.110-16 720 4A13288 4 720 322
E8,110-2a 110 970 4A132M6 7.5 970 338
E8.110-26 975 4A16086 11 975 380
E10.095-1 95 720 4A132M8 55 720 438
E10.095-2 975 4A160M6 15 975 505
E10.100-1 100 730 4A160S8 1.5 730 480
E10.100-2 975 4A160M6 15 975 505
E10.105-1 10 730 4A160M8 11 730 505
E10.105-2a 105 975 4A180M6 18,5 975 540
E10.105-26 975 4A200M6 22 975 615
E10.110-1 110 730 4A160M8 11 730 505
E12,5.090-1 90 730 4A180MS8 15 730 715
E12,5.095-1 95 735 4A200M8 18,5 735 790
E12,5.100-1 12,5 100 735 4A200M8 18,5 735 790
E12,5.105-1 105 735 4A225M8 30 735 875
E12,5.110-1a 735 4A225M8 30 735 875
E12,5.110-16 110 735 4A25088 37 735 1010

Q 2. 1078
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TABJIUUA L3 YCTAHOBOYHBIE PASMEPEI, MM, BEHTWIATOPOB B.114-75-2,5 - B.114-75-4
(UCITOJIHEHHME 1)

BE3 BUEPOMIONATOPOB
Cr C BUEPOU3ONATOPAMK

Fémd@%h Cy

_ s mormp—

E,I— S —T ‘,1'-1——[. .
ME_L_H_I_ Hgocbm.\ﬁ
= ﬁ—/ﬁéﬁi@s@n

Homep{ Tun npu-| Tum ¢ [ ¢y | €3 | eg | e a €, A1 BEHTHAATOpa

BSHTH-| rarens |suGpo- ] . l .
MPABOr0 BPALIEHKS fIEBOTO BPALICHHA
naTOP: H30NR- P P s Licnce
TOp4 TPH Yrae YCTaHOBKH KOpmyca, Ipaf

0; 45; 315 | 135[90; 270|0; 45; 315 | 135'90; 270

4AAS50
4AAS6

2.5 4AA63 1038 260 400 116 284 85 30 70 +50 =50 0 =50 +50 0
4A71
4AAS56
4AA63 2

3,15 4A71 1038 340 540 144 396 90 70 +50 -5 0 =50 +50 0
4A80 192
4AA63 205

4  4A71 1039 370 620 182 438 140 80 +50 —50 0 ~50 450 0
4A80 230

Mpumevanus 1. [Tnan pacnonoxenus BHOPOH3ONATOPOB JaH [UIA BCEX NONOXEHHH Kopnyca, kpome IIp 180°
u JI180° (ana mosnoxkenuii [pl180° u JI180° cm. «Pykosoncteo» cepun A3-970).

2. 34aK MHHYC IIEpe]l PA3MEPOM (g O3HAYAET, YTO BUOPOH30IA10p PACHONOKEH C MPOTHBONOIOKHON CTOPOHBI OT
OCH BaJla.

3. KonudecTso BHOPOH3OJIATOPOB - 5.

4, BuGpon30aATOPB K NOJY KpeNHTbL He rpebyercs.

5. [Npu MOHTaXe BEHTHISTOPOB HA METANNOKOHCTPYKIMAL BHOPOH3ONATOPH CNEAYET KPENHT K HUM. DIEMEHTH
Me14:UIOKOHCTPYKIHHE, K KOTOPbIM KPENATCH BHOPOM3OJATOPSI, AO/DKHBI COBNAAATH B MAAHE ¢ COOTBETCTBYOLIHMH
3NeMeH1IaMH PaMbl BeHTHIIATOPa . OTBEPCTHA I KPEILIEHH BHOPOH3ONATOPOB B METANNOKOHCTPYKLIMH BBITONHAIOTCH
HOCile KOPPEKTHPOBKH MONOKEHHA BUGPOH3IONSTOPOB.
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TABJIULA 14 YCTAHOBOYHBIE PASMEPEI, MM, BEHTHUJIATOPOB B.114-75 Ne 5 U 6.3
(UCITOJTHEHHME 1)

BE3 BHEPOU3IONATOPOB C BUBPOHICNATOPAMM
4] Ly

_ 1 I il ol 2'.. o WETT

Homep Tun neu-| Bubpousons- | ¢ | ¢ €3 | ¢4 Cs IR BEHTHIMMTOPA
BOHTH-| rarTens TOp
asropd NpPABOTO BpALICHUS ] JIEBOTO BpAlleHHs
THI | KOJIH4e-
cTBO NpH Yrjie YCTAaHOBKM KOpIyca, rpan

D; 45; 315|135; 180 |90; 270 | 0; 45: | 135, | 90,
315 180 70

ot 310
nso__ B
5 4A% 1040 380 660 230 330 130 +100 —100 —40 —100 +100 +40
4A100 340
Al s 350
B 450
63 4A10  noai 460 830 285 —— 180 +120 —120 —50 —120 +120 +50
il A
4A132 490

fApumevanus: 1. 39aK MHHYC Depell Pa3MepOM ¢y O3HAYAET, 4TO BUOPOMIOMATOP PACHONORKCH € HPOTHROTO-
JIOXHOI CTOPOHBI.
2. Cm. npumeyanns 4 1 5  Tabn. 1.3,
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I.1. Benmuaamopsl paduaibivie
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TABJIMIIA. L6. VCTAHOBOYHBIE PASMEPLI, MM, BEHTUJIATOPOB B.[14-75-8; B.114-75-10; B.114-75-12,5
(MCITOJIHEHHE 1)

NG Nig

405 et
g c 5078, 12x20 130 4J6 750 10 o78. 12x20
e R S

7

g~ ", S il
Hgl&awﬁg H gilcbmm H'—§|_MEA—{' ;

4‘ ¢§ ,:},‘i"L - __. == —--L.q
Fﬂf—fz_vw %é_ﬁ /*"—FT -
b 750 ma / |72 |

iR

1776
mazmunmon
Homep | Tun aeurare-| Tun puGpo-| Kommgecrso BuG- | ¢ ¢, ANS BEeHTHJIATOpA
BEHTHIIA- s H3O/IATOPA | POH3OJIATOPOB
TOpa NIPABOTO BPALICHHUA JIEBOIO BPAINCHHSA
NpH yrie yCTAHOBKH Kopnyca, rpan
0; 45; 315 | 135 90; 270 03]455; 135 | 90; 270
4A112MB 468
4A1328 520
8 4A132M J042 4 564 - - - - - -
4A 1608 650
4A132M 784
4A160S8 845
10 4A160M J043 4 880 - = = = = =
4A180M 935 :
4A200M 1025
4A180M 592
4A200M 710
12,5 4A225M J044 5 840 +360 —-360 0 —360 +360 O
4A2508 988

[IpuMesanus: 1. 3HaK MHHYC mEpe] pa3MepoM ¢, O3IHAYAET, 9TO BHOPOM3OMATOP PACIOIOXEH C MPOTHBOMO-
JNIOXHOH CTOPOHE!I OT OCH Bana.

2. Tlpu ycraHOBKe BEHTHIATOPOB Oe3 BHOpoM3ONATOPOB mox GyHmAaMeHTHBIE OONTBI CleayeT HCMOJIB30BATH
OTBEPCTHA LIS BHOPOHIOJIATOPOB.

3. Cm. npuMedanusa 4 B 5 x Tabn. L3.

Puc. 1.10. Ceoaubiii rpaduk XapakTepHCTHK BeHTHIS-
2000(204) L7 .Lf! f,gl}\if“" Topos B.I14-75 u B.I14-76 (acnomuenue 6)
. 70 5. 19K
<7900053) 2 NN =
g £z - 25 X2 \
27000(102) X4 TR \
3800(87,6) —¢4 ENSK
w ~. ‘ iJ
£ 600(67,2) | 20025 X '}j\
500(5 7) =& 77 7 & A A\ \\ L
§ 400(408) \?\ \ \ \
& 700(70,6) \
200(204) -
0 W% 20 J0 43060 80700 Puc. 1.12. A3poaMHAMMYECKHE XapAKTCPHCTHKH BEHTH-

NPOM3BOAUTENBHOCTS, Taic, w7/, natopos B.114-76-8 (a) u B.L14-76-10 (6) (acnonuenue 6)



3‘\
a) 7) %irg, /9 &
2>/ Sy
v Y N
2000(204) 2000(204) { i iy, A
q 1800(784) s ,f? 5 4\>
¥ woo(ns) ( 75 A2 Vi
2 7200(122) 1200(122) 77 KR &
= 1060(10. <
3 (702) ' 7000(162) ey i
§ 800(81,6) ; t E%p 800(81,6) H- 5. Ga;‘r i =
ra ? T Sig ey
8 600(612) F’f“@ 71 600(67,20 # <% ?,’J e X
5 500(51) [9lerzy \ b 4 s00(57) } A& 2 ) \i % . |
400(45,0) 2 INRY “%r so0an AR N %
; V5, TYXRINY %%
300(36,6) + 7. J00(30,6) 7 >\ i 7
b A L .
2000204) % | 200(20,%) / | ]
10 12 74 1618 20 0 40 50 151820 30 40 50 60 80100
NPOM3BOAMTENLHOCTb, Tuic, M7y
®
§) »%
T
4ty /]
2600(265) L os AT
BRI Q@@
_ 2000(204) ?;.rf A A
3 w000165) [ TP ]
§ 4 Y N\
& 1200(125) | ?8 T
= 1000(102) |- 5 %s,
£ 800(81,6) |7 I D %
i 7 NN ‘f‘d‘
5 600(61,2) Y11 ,‘?7.‘@ A%,
2 so0(s1) [4AAIN Ns
: 400(40,8) - (/2
: V. Puc. LI1. AsponMHAMHYECKHE XapakTe-
Jo0(30,6) L 5 pucTHkd BeHTHasTopos B.1I4-75-10 (a),
Jo 40 50 60 80 100 120140 B 114-75-12,5 (6), B.L14-75-16 (6) (Mcnosmue-
NPOMIBOANTENLHOCTS, Tac, o/ Hue 6)
\
a) & 48, %
’?i Jo kY 4,{’
@ Ly o) T%n 4
Jooo(300) 7‘%‘ ] T Jd’i
2500250) 3 S |%me 1 2L 575
” N szfzsﬂ j2
< 2000200 T
5 RPN 4/;2; Yl br0-4
Y ey IO T oo
2 s/ — ‘)_.')9 2z 21
o> , % N~
Yo 470-,
w 5
X 1000(100) g 2 Jras S0\
8 # : & Vs g | A0
5 ’ Xe, A\ 2 1000(700) 7
X A-ARAN - pamps
§ Z 4 57
!
500(50) - 4
400(40) q," J050) 76 l
788710 20 J0 40 50 172 20 30 40 50 60 7080

NPOMIBOAHTENBHOCT, Taic, M3/w
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TABJIUUA L7 TEXHHYECKUE JAHHBIE BEHTHUISATOPOB B.1{4-75 U B.L4-76 (MCITIOJIHEHHUE 6)

¥Ycnoeroe obo3na- Bentunsatop Jpurarenn Macca BeHTHIATO-
YeHHe XapakTepHc- pa (c aBHTaTenem),
THKH HOMEp | uacTtoTa Bpa- THI MOIHOCTD, | YacTOTa BPAlEHH Kr
enns n,, kBr M., 0O/MHH “l
06/MuH
Bentuastopni B.114-75
E10-1 530 4A112MA6 3 955 600
E10-2 600 4A112MB6 4 950 600
E10-3 670 4A13286 5,5 965 620
E10-4 10 750 4A132M6 7,5 970 636
E10-5 845 4A16086 11 975 678
E10-6 950 4A160M6 15 975 703
E10-7 1070 4A180M6 18,5 975 738
E12,5-1 425 4A112MB6 4 950 920
E12,5-2 475 4A13286 5.5 965 960
E12,5-3 530 4A132M6 7,5 970 980
E12,5-4 12,5 600 4A160S86 11 975 1020
E12,5-5 670 4A160M6 15 975 1060
E12,5-6 755 4A200M6 22 975 1165
E12,5-7 800 4A200L6 30 980 1210
E16-1 400 4A16054 15 1465 2065 (2425) *
El16-2 450 4A160M4 18,5 1465 2095 (2450)
E16-3 505 4A180M4 30 1470 2125(2485)
El16-4 16 565 4A200M4 37 1475 2200 (2560)
E16-5 640 4A225M4 55 1480 2285(2645)
El6-6a 720 4A225M4 55 1480 2285 (2645)
E16-66 720 4A250S84 75 1480 2465 (2825)
Benrnastopr: B.114-76
b8-1 910 4A112M A4 5.5 1445 546
B8-2 1030 4A13284 55 1455 575
B8-3 8 1140 4A132M4 11 1460 605
B8-4 1270 4A 16084 15 1465 647
B8-5 1420 4A180S84 22 1470 717
B8-6 1600 4A180M4 30 1470 767
b10-1 800 4A132M4 11 1460 790
b10-2 900 4A160S4 15 1465 830
B10-3 10 1000 4A18084 22 1470 876
b10-4 1120 4A180M4 30 1470 933
B10-5 1280 4A200L4 45 1475 1070

* B ckofkax npHBeleHa MAacca BEHTHAA1OPOB B BHOPOH3IONMPOBAHHOM MCIOIHEHHH.
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TABJIMUA 18 OCHOBHBIE 'ABAPUTHBIE U INPUCOEAMHUTEJIBHBIE PABMEPBI, MM,
BEHTHJIATOPOB B.LI4-75-10 M B.L4-75-12,5 (MCITOJIHEHME 6)

JE
i . b, by
H—--N‘T r e
=T s
== X |3
A, i an)
_ | U,
=[F 5[] | :
[
&=
L MOA HATPY 3KOR
ww Lo b yis
T T w,l;; BER| 12x20
[ [ORISIRIS IR Bt Z80ms
suspmg] S| lsml s
975
Homep|1un upmiatens | H | H, h L I ¢ b b, b, by | D D, | Macca (c
BEH TR~ aBUraTe-
as1opl J1eM), Kr
4A112MA6 600
4A112MB6 600
4A132586 620
10 4A132M6 1845 1200 125 1553 454 650 890 650 1040 770 1000 1035 636
4A16086 678
4A160M6 703
4A180M6 738
4A112MB6 920
4A13286 960
12,5 4A132M6 2355 1540 110 1947 5435 812 1109 815 1290 955 1250 1285 980
4A16056 1020
4A160M6 1060
4A200M6 1165
4A200L6 1210

MMpumevanus |. BeHTHAATOPBI H3TOTOBAAIOL HNPABOTC M JIEBOTO BPALLEGHHS CO BCEMM NOJOMXEHUAMH KOpHyca
uo L OCT 5976 90.
2. YeTaHoBOYHBIE pa3Mepsl npuBeneHn B Taba. 1.9.
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TABJTHIOA 19. YCTAHOBOYHBIE PASMEPLI, MM, BEHTUISATOPOB B.114-75-10 11 B.114-75-12,5
(UCITOJTHEHHE 6)

EE3 BUEPOUIONATOPOR C BUEPOUIONATOPAMM
PAMA BEHTUNATOPA
y Cs Cs
ﬁ%a- it e e
b8 | T g RS
iil] E| ocvsana i ili §| ocveana
&l . Bctaged ]
£ e 1 [z
s |8, 2%
-1 Ry me——— O_ﬁ. .._‘...I
.- o =
7 é ¢ itoors. 18
Cs cp| s e =

E

Homep [Tun nopura- | ¢ | ¢; | ¢ | €3 | €4 | €5 | ¢ | ¢+ | €5 ¢y 1T BEHTHJIATOpA
BEHTH- Tes
JsTopa 1pPABOIO BPALIEHHA | JICBOTO BPAIICHHA

NPH YIJIe YCTAHOBKH KOpIlyca, Ipal

0. 45, [ 135 ) 90; | 0; 45, | 135} 90,

315 270| 315 270
4A112MA6 590
4A112MB6 590
4A13286 605

10 4A132M6 840 376 720 540 63 1408 143 296 625 +285 —285 0 —285 +285 O
4A16086 635
4A160M6 655
4M180M6 685
4A112MB6 785
4A13286 805

4A132M6 1080 404 785 750 114 1753 211 306 905 +400 —400 0 —400 +400 O
12,5 4A160S6 855
4A160M6 875
4A200M6 930
4A200L6 975

Ilprmedanun: 1. 3naK MHAHYC meped PasMepoM ¢ O3HAYAET, 4TO BUGPOM3ONATOp PACIOIOKEH ¢ MPOTHBONO-
JIOKHOH CTOPOHBI OT OCH BaJld.

2, Tan BaGpon30IATOPa — paBHOYACTOTHBIH (yepT. B.L14-75-10-11-08,09).

3. Cm. mpumedanus 1, 3, 4, 5 x Tabn. L3.
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TABJHWUA Lll. VCTAHOBOYHBIE PASMEPbI, MM, BEHTHJIAITOPOB B.114-76-8 U B.114-76-10
(MCINOJIHEHHME 6) T BCEX MOJOXEHHHA KOPITYCOB (KPOME IIpl80° M JI180°)

GE3 BWEPOM3IONATOPOB C BHEPOWIONATOPAMKM

oannA
x e
tfe_ﬁ
PAMA BEHTHIIATOPA nomb. @74

Homep senru-{Tun geuratesns|Koanvecrso sub- | ¢, ' c3 Ca Cy Cg n ny
asropa POH30JIATOPOB
WT.

4A112MA4
4A13254

8 4A132M4 4 750 950 208 = 1184 782 4 8
4A 16084
4A 18084
4A180M4 6 840 950 208 240 1255 872 6 12
4A132M4
4A16084 500 1408

10 4A18084 6 840 1200 260 872 6 12
4A180M4
4A200L4 250 1478

Mpumevanun: 1. YeTaHOBOYHBIE pa3sMepsl JUIA BEHTHAATOPOB C NOJOXeHMAMH kopnyca [Ipl80° u JI180°
npuseleHsl B PykoBoacree, cepuu A3-907.

2. Tun subpousonsropa 1980-8.05.000.

3. Cm. npumeuanus 4 u 5 k tabn. L.3.

Jooo

(306) H puy B8-2
ini ot
8 5-1 ]
00 6 -2
(204} H 1;1;;7 g _H_En-*
% pl- - !‘_‘1
B 7000 Bizer™
2 (102) 33,154 T 80
2 600 =
< (81,6) -
£ 500 o
61,2) )
500t 251
g (77) B .
I 400 ]
§ (404, A
Jﬂo i
36,6) 4
L
I
95 0607 097 2 5 ¢ & 678910 20 J0 40 50

NPON3BOANTENLHOCTb, tuic m3/s g

Puc. 114, Coansiil 1 paduk xapakrepucTHk BeHTHIATOPOB B.L114-46 (Mcnoamense 1)



Il Benmuasmoper paduaishvie 271

N\
[T e
AT
0 oo dd
.’I'M Wﬁ?..%?
oA TR
%9 (=288000/MuK
LS Y, |
NS |
1AL V7RV
s A0 X/ 81252
] Y
7
Fi
[ ¥y
(f
A 77,8
N /I‘ 31?5—7
1 -
04 06 88 1012 18 20 &0 40 7:‘7?2 16 20 30 4080

TMPOU3BOAMTENLHOCTD, rhic M3/

& 2) é\
T NET
TS %é@ (¥its,,, $ NS
A\ 7 /A
!"’&0.{ ‘g\ Ny %? Q
1600 2 ‘ ) 2500 |# { *
7200 . 1 lj S g5y N 842
2000 1 75 2000 7 1.7
é 72 A 0142 00'/###
- 800 Lo “Che,, | 1000 g LT
u rre F/
5 oo [ {EZAL AN Bl 082 ,523 AN 4 i
8 | | 18asd |, Py /
g 900 jg N 800 -~ LS 57
5 400 4 /520 o it Zr@ - - T
s zg.r% - 75 600 %
g so0l, b, L3 — 500 9% e f
ZAUNaN | A1
722 18 2,0 L0 4,0 306,0 550 40 5060 80 190 740
NPONIBOAMTENBHOCTE 1c M3
i)
NAY
# BV
0) T, W 7 g .
- __\L—(,(,/‘ A %) .- ;.% -
T i P A ]
ns & D o .H.,'ff’.-rg A & -
A v 225l S o/ S
& July 7517 TR Jovg s écé) -
> Laul -5 p14 8L u-38,2 /¢ = T Y7 A\
£ 0 - ATy 2000 g N 5 Jﬁ’ff\- H
g H 5 JO00 1 U —
§7600 =1 AR wov [ 2 Vi iz Ez&oo [ AR i ime
& -+
¢ 1200 J/“F‘ 950,y 26, 8—— 179 [ “HIJALINAY 2 2000 | TAA AN
§ W00 et -7 000 L Ly A 750 e 7800 P AT 0N
L N f!lw 4 K t »= P
sl %_ Yi 00 TR I 1000 L AT
F 6 § 1 14 1820 &5 &6 & 10 1 18 25 35 s0 16 20 Jo 40 50 60
DEUMIBOAMTENBHOCT b, Taie MO/4 NPON3BOAMTENBHOCTL, Thic m3fs
Puc 115 ApOUHHAMHUCLRHE Rapak lepuetnkd BeHTHIATOpoB B 1114-46-2 (a), B L114-46-2,5 (6), B 1114-46-3,15 (g),
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TABJHUUA Li2. TEXHUYECKHE JAHHBIE BEHTH/IATOPOB B.1114-46 (UICITOJIHEHHE 1)

Yenosuoe obo3ua- BenTuastop Hsuratens Macca BeHTHASTO-
HCHHe XapaxTepH- pa (c asuratenem),
CTHKH HOMEp | 4YacToTa BpAIUEHHA THII MOILHOCTb,[HACTOTA BPALLEHHS KT
ny, 06/MHEH kBt Pigas 0B/MUH
B2-1a 1375 4AAS56A4 0,12 1375 20,5
B2-16 1365 4AAS56B4 0,18 1365 20,5
B2-18 2 1380 4AA63A4 0,25 1380 24,3
B2-Ir 1365 4AA63B4 0,37 1365 243
B2-2a 2810 4A71B2 1,1 2810 33,1
B2-26 2850 4AB0A2 1,5 2850 35,5
B2-28 2850 4A80B2 2.2 2850 38
B2-2r 2850 4A90L2 3 2840 46,3
B2.5-1a 1365 4AAG63B4 0,37 1365 33,1
B2,5-16 1390 4A71A4 0,55 1390 42,1
B2,5-2a 2850 4A80B2 2,2 2850 47,1
B2,5-26 2,5 2840 4A90L2 3 2840 55,7
B2,5-28 2880 4A 10082 4 2880 63,5
B2,5-2r 2880 4A100L2 55 2880 69
B3,15-1a 900 4A71B6 0,55 900 52,6
B3,15-16 915 4AB0A6 0,75 915 54,9
B3,15-2a 3,15 1420 4A80A4 L1 1420 549
B3,15-26 1415 4A80B4 1,5 1415 57,9
B3,15-28 1425 4A90L4 2,2 1425 66,2
B4-1a 920 4A80B6 1,1 920 76,7
B4-16 935 4A90L6 1,5 935 86,2
B4-18 4 950 4A100L6 2,2 950 99,2
B4-2a 1430 4A100L4 4 1430 99,2
B4-26 1445 4A112M4 5.3 1445 115
B4-28 1445 4A13284 7,5 1455 139
B5-l1a 955 4A112MA6 3 955 145
B5-16 950 4A112MB6 4 950 145
B5-18 965 4A132S6 5.5 965 166
BS-Ir 970 4A132M6 7.5 970 181
BS5-2a 5 1460 4A132M4 1 1460 181
B5-26 1465 4A16084 15 1465 224
B5-28 1465 4A160M4 18,5 1465 249
BS5-2r 1470 4A18054 22 1470 264
B5-2n 1470 4A180M4 30 1470 284
B6,3-1a 720 4A13288 4 720 224
B6,3-16 720 4A132M8 5.5 720 232
B6,3-18 730 4A160S8 7.5 730 275.6
B6,3-1r 6,3 730 4A160M38 11 730 299,6
B6,3-2a 975 4A 16086 11 975 275,6
B6,3-26 975 4A160M6 15 97§ 299,6
B6,3-2B 975 4A180M6 18,5 975 334,6
B6,3-2r 975 4A200M6 22 975 410,6
B8-1a 730 4A180M8 15 730 408,6
B8-16 735 4A200M8 18,5 735 503,6
B8-18 730 4A200L8 22 730 5444
B8-1r 8 735 4A225M8 30 735 590,4
B8-2a 980 4A200L6 30 980 5444
B8-26 980 4A225M6 37 980 590,4
B8-28 985 4A250S86 45 985 7254
B8-2r 985 4A250M6 55 985 770,4
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TABJULIA 115 YCTAHOBOYHBIE PAZMEPBLI, MM, BEHTUNATOPOB 5 1114-46-5 — B 1114-46-8

(MCIIOJTHEHHE 1)

GE3 BMEPOM3ONATOPOR

PAMA BEHTHIIATOPAL 7

=,
P _J#?:L
(5]
SomBois| " Cs ’mﬁ

C BUEPOM3IONATOPAMM

%6

f:4§o- a$+:

,_ncs_n.\n_n

—ih

Homep| Tun neu- [Tun Bud-| ¢, &2 3 | €4 | €5 | o ¢, IUIX BCHTHTISTOLA a |d
TArens  [POH3QIIA- {
10pa ppaporo a;'\.uuwnn’ 1€EBOJTO BPALLUCHMA
TpH L1 10€ VCTAHOBKH KOpIiyLd rpaa
0, 45 ET;T;OT G, 451 135 | 90,
315 [270{ 315 270
4A112M 280 +225 =225 0 =225 4225 0
4A132S 040 296 +200 =200 0 -200 +200 0 12
4A132M - .
Al3 410 955 600 22 33 sgp H175 =175 0 175 4175 0 40
5 4A160S 184 +150 —150 0 —150 +150 ¢©
4A160M 1041 422 +125 =125 0 —125 4125 0O 14
4A 1808 422 F129 —125 0 —125 125 O
4A180M 484 +100 =100 0 -—100 +i00 0
4A112M 22 +200 —200 0 —-200 +200 O
4A1328 1041 3t +200 —200 0 —200 +200 O 100
4A132M 308 +175 =175 0 —~175 +175 0
6.3 4A1608 460 153 650 176 384 582 +150 —150 0 —150 +150 0 14
" 4A160M 421 +150 —150 0 -150 +150 0
4A180M 1042 496 +125 —125 0 -i50 4125 0 120
4A200M 596 4100 —100 0 —100 +100 O
4A200L 646 +100 =100 0 —100 +100 O
4A1608 398 +150 —150 0 —150 +150 0
4A160M 11042 435 +150 150 0 —150 +150 O
4A180M - 486 +125 —125 0 125 +125 0 120
4A200M 606 212,5 1050 196 573 894 +100 —100 6 —100 +100 O 14
8 4A200L 623 +100 =100 0 —100 +100 O
4A225M 1043 698 +100 —100 0 —100 +100 0O 130
4A2508 773 +75 =75 0 =75 +75 0
4A250M 823 +75 =75 0 =75 +75 0

TIpumevanusa | 3HaK MMHYC NEpE] Pa3MePOM ¢, OIHAYALT, YTO BHOPOMIONATOP PACNOIOKEH C [pPOTHBONO-
JIOKHOM CTOPOHBI OT OCH Bana
2 Cm npumey 3,4 n 5k Tabn 13
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TABIHUUA [16 YCTAHOBOYHbLIE PAIMEPBI,
MM, BEHTHUJIATOPOB B 1[14-406-2,5 — B L114-46-4

C2
OCb BANA

3
T _— EL Tu
8
|
[ 0,
f A
4omb @ 72
Howmep BenTnnsTopa i ¢ ] o | cy
2,5 260 400 177
3,15 340 560 197
4 370 650 225

[lpuMedanne YCraHOBOYHBIE PA3MEPBI BeH1 WS-
TOpOB Ha BHOpoOM3OAATOPAX MpHBencHul B PykoBoA(TBe
no noabopy PadnaNbHLIX BEHTHA10pOB 00ILEro Ha3Ha-
YEHMA 118 CAHHTAPHO-TEXHH4ECKHMX CHCTeM A3-907

TABJMUUA [17 OCHOBHLIE FABAPU1HBIE,
NPHCOENAUHNT EJIbHBIE M YCTAHOBOYHBIE
PA3IMEPBI, MM, BEH I MJ{A10PA B 1114-46-2
(MCIOJIHEHME 1)*

Lmax

hy

1

s

NNAH PACNONOXEHWA OTBEFCTHM
bomb o7 nog ®YHAAMEHTHBIE BONT b
It T OCb KORECA
2+ e
- S
1 - l =
T bor6@ 13
1740

Tun usuratens | H | hy L Madcca (¢ aBHrare-

max

neM), Kr
L.1.2. BeHTHASTOPbI pPajHa.1biibie 4AA56 193 56 425 20,5
ofuiero Ha3HaveRis (C1aa6HbIE) iﬁ?}& 383 ?? :gg %;;?
BINCOSND Ane 4A80A 417 80 460 355
4A80B 417 80 480 38
lMoabop BeHTUNIATOPOB BHICOKOIO AaBjeHus  4A90L 427 90 510 50
NPOUIBOJMTCA AHATOTUMHO NOABOPY BEHIHIBITOPOB -
HU3KOTO M C(pejHero gasieHus (cMm crp 246) Ilo * (M upumed | k 146 12
T = =
8(876) M85 100 18- J7
& N6 0~ ~a N ¥
2 3-09
§ 6(672) 15105 = S I e
= _ = o
g 5(570) NE100_— M4-T sl T 3
> 795 S N /18 5. it 27 I~
w 4(408) N3 F—~ /18-2" —_
: ' (N [ 723
3 M3.15-1 A8 N
2 J(306) e ——— o7
; N
=
£ Yo04)
M25 -7
-
05 g6 048 1 Z J ¢ 5 6 7 8970 1210 A

NPOM3BOAMTENBHOCTD, Thic m3/u

Puc 116 Ceoaselii rpadMh XapakTePHCIMK BeH1HIATOPOB BHICOKOIO JaBIICHUSA
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u BP-12-26-5 (2) (ucnosHenue 1)
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AHANIOTHH C BEHTHIATOPAMH HH3KOTO H CpeaHEro
naBjeHAs Ha CBOAHOM rpaduke (puc. L16), wa
HHIMBHAYATbHBIX XapakTepucTukax (puc. 1.17-
[21) u B rabn. 118 BBenennr yciosubie obo3Ha-
YeHHS.

Tun senruasropos obosnauaerca: M-—nis
BP-12-26; J1-nana B.116-28. OcTanbHble 4acTH
YCoBHOTO 00O3HAYCHHA AHATOTHYHBI NMPHBEICH-
M B I L1

Texuuueckne AAHHBIE BEHTHIATOPOB BHICOKO-

Puc. L.19. AspoauHamuviecK¥e
XapaKkTePHCTHKM BEHTHIATOPOB
B.116-28-6,3 (ucnosnenue 1)

ro AaBieHus npHBeacHbl B Tabu. 118, ocHoBHbIE
pasMephbl BeHTHasTopos BP 12-26-8 Tada. L19,
BeHTHAsTOpoB B.II6-28 Ne 5 m 6,3 (ucmostHeHwme
1)-p T1abn. 1.20 u 121, B.1I6-28 Ne 8 u 10 (mc-
noanenne 1)-p tabm 1.22 n 1.23, B.116-28 Ne 8
u 10 (ucmonnenue 6)—B Tabn. 1.24 n 1.25.

Benrtunatopst BP.12-26 musrotomamoT Oe3
subponszonstopos, B.I16-28 mo 3akasy moTpe-
OGHTENf MOTYT MOCTaBAATECA ¢ BuUOpOM3OIATO-
paMH.



282 Hpuaoxcenue 1. Benmuaamopst

9 $ & S
3 % &'?;\Q’ 4&*@, «&%\Q'\,
g T, .
2 o) —-%72 ZV‘\‘\' w/HH /[le 1 7 g(918) 11 ]_'5‘)""7/%%@ T A7
% s60) AT S wad 2670 G AAAS A S 7
> 21T o 7(714) Sa T & e
= o i FAWANVAR DAY |
3 \l& 717 ¥ ¥ 5(510) d AN y //
g 3(306) / ﬂa/ a ”f‘-’..‘.’ff{;m’ // L/ 110 5@’4@% L
g \( < AN ) &z‘,/ 4(408) 7 \Q\\ ,V
5 a‘i'fgd- y f(-'e;/.?
2(204) [ /| e 5(306) IV, "
3T4 & 6 7 8 9 0NuBH 7891071 %17 1820 25 30

NPOUIBOANTENLHOCTS, Taic, M3/

Puc. 1.20. AspoanHaMHyeckue XapaxTeprcTHKH BeHTwasTopoB B.116-28-8 (4) un B.LI6-28-10 (6) (ncnonuenue 1)

3&

S
??2 MY & D
- - W / } } >
9(918) [ 9 S

"3
%1 BRI o T2iodhin b, SIS
5 8876 <> 7 Yrs DI
%7({714)) i IRt Dl T & NS
: W sans PR/« Y )
26(612) /‘%5‘ TS Bepl O : ;J‘ /// /,
—— 7 i o 7 D<? - l;l T
=5(510) bt L" %'r S EETH  asr6) ::@’ ”%J‘L TR ol
' LV /15 L Ny 7714) -Gt (BN 5477
= 45 R &7 A AR 5
S #(408) -2 %00 RN | 5(812)4—53 —+/ 10+ e 000 ]&‘;.9@&’
< v i T L / .
M /181N | A g o st TRPAY g 5
g J(306) % alJ0K 7%, . A10-1 a %0y JJJ, _
2 5 ALTDRA 4408 Nl
’ 11507 ] (N4 |

354 7 6 76910 2 mBB0 T8 W RHB 20 2575

NPON3BOANTENBHOCTb, Thic. M3/4

Puc. 1.21. A3poauHaMHYecKHe XapakTepHCTHKH BeHTHIATopor B.116-28-8 (¢) u B.116-28-10 (6) (ucnonuenne 6)
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TABJHUA 118 TEXHUYECKHUE JAHHBIE BEHTHUJIATOPOB BhICOKOI'O JABJEHWAA

Yeaostoe obo3- Beriunarop Jpurareis Macca BeHTHIA-
HAYeHHe XapakIe- ropa (c 1Bura-
PHCTHKH HOMED JIAMETP 4acToTa THI MOUIHOCTh,| YacToTa Bpa- TeneM), Kr
KoJsec, BPAILEHHS kBt IIEHHSA H,,,
Yo Dy n,, o6/Muu 06/MuH
Benrnaropsr BP-12-26 (ucnonnennel)
M2,5-1a 2810 4ATIA2 0,75 2810 55,7
M25-16 2.5 - 2810 4A7IR2 1,1 2810 55,1
M2,5-1 2810 4ARQA2 1,5 2810 58,3
M3, 15-1a 2840 4AR0OR2 2,2 2840 74,3
M3,15-16 315 - 2840 4A90L2 3 2840 83
M3,15-18 2840 4A10082 4 2840 90
M4-1a 4 - 2905 4A112M2 7.5 2905 156
M4-16 2905 4A132M2 11 2905 195
M53-la 2940 4A18082 22 2940 340
M35-16 3 - 2040 4A1R0M2 30 2940 360
M5-18 ’ 2940 4A200M2 37 2940 430
Bentnasropel B.116-28 (nemoamenne 1)
J15.090-1a 2850 AHUP90L.2 3 2850 103
J15,090-16 2850 AMPI00S2 4 2850 109
J15.090-18 90 2850 AWP1001.2 5,5 2850 115
JI5.090-1r 2895 AUPIIZM2 7.5 2895 131
JI15.095-1a 2850 ANPI00OS2 4 2850 109
J15.095-16 95 2850 AUPIOOL2 55 2850 115
J15.095-18 2895 AUPIIZM2 7,5 2895 131
5
15.100-1a 2850 AWUPI00L2 55 2850 115
J15.100-16 100 2895 AWPII2ZM2 75 2895 131
J15.100-18 2910 AWPI32M2 11 2910 157
JI5.105-1a 105 2895 AWUPII2ZM2 7.5 2895 131
J15.105-16 2910 AUP132M2 11 2910 157
J16,3.090-1a 2910 AUPII2M2 11 2910 226
J16,3.090-16 90 2910 AWP160S2 15 2910 272
J16,3.090-1B 2910 AUP160M2 18,5 2910 287
J16,3.090-1r 2925 AUPIBOS2 22 2925 305
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[Ipodoancenue mata 1.18

Yennauoe 0603- Benrnasrop Heurareis Macca senTHIIS-

Ha4eHdC xapakie- TOpa (c ABHI a-
DHC1HKM HOMEp | adameTp 4acrorTa THI MOULHOCTB, | J4ci01a Bpad 1eeM), Kr
KO.1ECa, BPALLCHHA KB1 WIEHHSA 1,
} % D, n,, 06/MuH 06, MHH

J16,3.093-1a 2910 AWUP132M2 11 2910 226
J16.3.09>-16 6.3 95 2910 AUPL160S2 i5 2910 272
J16,3.095-18 - - 2910 AWUPI6OM2 185 2910 287
J16,3.095-1; 2925 AWP18052 22 2925 305
J16.3.100-1a 2910 ANP160S2 15 2910 272
J16.3.100-16 100 2910 ANUPI60M2 13,5 2910 287
J16.3.100-18 2925 AWNPLIB0S2 22 2925 305
J6.3.100-1r 2915 AWPISOM2 30 2925 325
JI8-a 8 1460 4A132M4 i 1460 375
JI8-6 1465 4A 10084 15 1465 417
J1i6G-a 1470 4A180M4 30 1470 685
H10-06 10 - 1475 4A200M4 37 1475 760

Benrnigtopm B.116-28 (scnoanende 6)

FERE 1430 4A132M4 11 1460 635
N8-16 1430 4A 16084 15 1465 677
J18-2a 1600 4A16084 13 1465 685
J16-26 1660 4A160M4 18,5 1465 720
JI8-3a 1750 4A160M4 18,5 1470 740
JI8-36 ] - 1750 4A 18054 22 1470 700
JI8-4a 1900 4A18054 22 1470 740
JI8-46 1900 4A180M4 30 1470 760
JI8-3u 2200 4A200M4 37 1475 855
J18-56 2200 4A2001L4 45 1475 855
Ji8-€» 2400 4A2001L4 45 1475 895
-18-66 2400 4A225M4 55 1480 940
J110-1a 1440 4A180M4 30 1470 9135
JH0-186 1440 4A200M4 37 i475 990
J110-2a 1600 4A200M4 37 1475 1000
1626 1600 4A200L4 45 1475 1040
J110-28 10 1600 4A225M4 55 1475 1085
JI10-3a 1500 4A225M4 55 1475 1095
JI10-36 1800 4A25084 75 1480 1230
J10-4a 1875 4A225M4 55 1475 1095

J110-46 1875 4A25054 75 1480 1230
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TABJIMLUA 122, OCHOBHBIE TABAPUTHBIE U [TPHCOEAMHHUTEJIBHBIE PAZMEPLI, MM,
BEHTHJIATOPOB B.Li6-28-8 M B.116-28-10 (MCIIOJIHEHHE 1)

Lmax

‘J:-

-
)]
=)

Homep| H | H, | h | h | L., ! c B b D |D | A |4 | 4, | 4, t 1 H

BEHTH-
ARTOPA

8 1210 705 130 160 950 181 480 1220 530 320 430 320 240 370 292 92,5 100 96
10 1490 855 140 200 1180 225 600 1520 665 400 540 400 300 458 360 114,5 120 120

MpruMedanus. |, BeHTHIATOPHl H3rOTOBIAIOT NPABOFO H JIEBOTO BPALUEHHN CO BCEMH NOJIOKCHUAMH KOpnyca

{xpome TIpl180~ u JI180°) no FOCT 5976-90.
2 YerasoBodHble pa3Mephbi MpHpedeHsl B Tabu. 1.23.

TABJAWIA 123 YCTAHOBOYHLIE PASMEPBI, MM, BEHTHJIATOPOB B.LI6-28-8 u B. L[6-28-10
(MCINOJIHEHHME 1)

BE3 BHMBPOMIONATOPOB C BUBPOMIONATOPAMM

PAMA BEHTHNIATOPA

27}
4 0mB.25x40 1Gomb. 214
Lo LG
ﬁ——:—‘:ﬁﬂ g 2 3y S 38 o r

HINE
' = T
BANA I ] - ock BANA ' I -
e < ! §—"**'| A ]S
oy 3 4
Kl [
Homep | Tun nswra- | Tum su6- | ¢ I A cy | c5 | ce ¢y cg | ¢ [Ciolenn | @
BEHTHIIA- TCHA POH30IATO
TOpd pa

8 4A16054

4A160M 4 JI042 580 636 685 785 141 50 580 785 165 60 415 28 120

85

10 4A200M4 JI043 670 740 800 1040 173 120 970 1040 265 200 540 35 130
Tipumevauune. CMm. npumMevanns 3, 4 B 5 x Tabn. L3,

I 3ak 1976
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TABJIMWLA 125 OCHOBHBIE TABAPUTHBIE W IMTPUCOEAUHHWUTEJIBHBIE PASMEPBI, MM,
BEHTHJIATOPOB B 116-28-8 W B 116-28-10 (MUCITOJTHEHME 6)

=1

M.

|

Al
- ;”Hlluz--
L]
—
14 omé 4xg=A,
Homep | H | H, | & L|1t|ec|B DD, |\ A |4 lAalal ¢ |40
BEHTHIIA-
TOpa

8 1350 845 145-175 1060 181

480 1885 530 320 430 320 240 370 292 92,5 100 96

10 1620 995 160-175 1135 225 600 2210 665 400 540 400 300 458 360 114,5 120 120

[Mpumevanna | BeHTHAATOPbI H3TOTOBIMIOT MPaBOTO H JeBOTo BPAIlleHHA C MoJoXeHHAMH kopnyca [Tp0°,
Mp45°, Mp90°, TIp135°, JI0°, JI45°, J190°, J1270° u JI315° no FOCT 5976-90

2 VeTaHoBouHBIE pa3Mepbl NpHBeaeHs! B Tadn 125

1.1.3. BenTnasrophl pajguajibHbie NblieBbi¢

IMonGop mNbUIEBBIX BEHTHIATOPOB HPOH3BO-
IMTCH AHAJIOTHYHO BEHTHIATOpaM o0llero HasHa-
yenust CBOAHBIH TPa(UK AIPOIMHAMMYECKHX Xd-
paKTepUCTHK mpuBeaed Ha puc. [22, unausngy-
anbHble XapakTepHCTHKH-Ha puc. 123 u 1.24, a.

B ycnopHoM ©0O03HAYCHHM THINA TBUIEBBLIX
BEHTUNATOPOB mnpHHATO Il 1A BeRTHAATOPOB

1 Mx

B.1L{I16-45 Texnuueckue NaHHBIE NMLLIEBLIX BEHTH-
JNATOPOB NpuBeneHsl B Tabxa. 1.26.

Bentunsrops B.1[16-45 usrotosnsior ¢ pac-
NOJIOXKEHHEM JIBHraTelell crmpaBa MJIM CleBa OT
KOpmyca.

OcHopHble rabapHTHBIE ¥ TPHCOEIUHUTEIb-
Hbie pasmephl BenTuiafTopor B.IIII6-45-5
B.IIT16-45-6,3 npuBesenw B Tabn 127 n 128,
senTrnsTopa B.II16-45-8 —na puc. 1.24, 6, 8.
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4(408)

J(3086)

2(204)

ROMHOE RABREHHER,, xfla ferc/m?)

1(102)

a)

J(506)

xfla {xre/s?)

2(204)

16(163)

RABNEHHE B,

% 12(122)

g 1102)

g 15100-4 P~
s 3 |
16,3.090-2 )
115.100-5 ]
.
T 57002
GG |
1 T
et /10.100-1
_116,3. 0901
K..\
J & ) 6 7 8 § mw 20 30
NPOU3BOAMTENBHOCTD, Tuic, M3/
Puc. 1.22. Consblii rpaduk XapakTepHCTHK IbUIEBBIX BEHTHJIATOPOB
7)
INY
M IT"‘Q;[{%I/ [T/
g, 271N ST
db@(’_ Q%...J.és, 9}
[ S
3(300) | L1 7, /o iop oA
2,5(255) | T 0
o s AN Fet—
2{204) T~ * Csp
K/ AW s
" ! i 7& A /
14(143) [ # \(\ N
NLA L
1102) N IK
N
Y

25 3 ¢ 5 678910 712
NPOU3BOAUTENBHOCTh, reic. M3/u

¢ 5 6 78810712 14161820

Puc. 1.23. A’poasHaMHYecKHe XapaKTePUCTHKH mnbuUieBblX BenTwiasTopoB B.LIM16-45-5 (¢) u B.LI16-45-6,3 (6)
(ucnonenne 6)
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TABJIMIIA 1.26. TEXHUYECKHE JAHHBIE INbLIEBbIX BEHTH/IATOPOB B.LII6-45 (HCIIOJIHEHHE 6)

Yenaosdoe 0boaHa- BenTuasarop Henratens Macca BeHTH-
yeHHe XapakTepHc- agTOpa (G ABH-
THKH HOMEp | AMamMeTp Ko- |  uacToTa THO Mol wactora raTenem), kr
seca, % D“" BpALLEHHN HOCTD, BPALLECHHA
n,, ob/Mul kBt ", o6/MuH

15 100-1a 4A 10054 3 1430 361
115.100-16 1755 4A100L4 4 1430 367
05.100-1 4A112M4 55 1445 380
115.100-2a 4A100L4 4 1430 367
115.100-26 1960 4A112M4 55 1445 381

_ nsloeds S 100 4A13284 7.5 1455 402
15.100-3a 4A112M4 55 1445 380
115.100-36 2225 4A13254 7.5 1455 402
f15.100-38 4A132M4 11 1460 418
15.100-4a 4A13254 15 1455 402
115.100-46 5 100 2505 4A132M4 11 1460 418
115 100-48 4A 16084 15 1465 460
116.3.090-2a 4A13284 7.5 1455 507
116,3.090-26 90 90 4A132M4 11 1460 518
116,3.090-28 4A 16054 15 1465 560
116,3.100-2a 4A 16084 15 1465 560
16,3.100-26 6,3 100 2000 4A160M4 18,5 1465 585
116,3.100-28 4A 18084 22 1470 600
118.100-1a 4A16084 15 1465 655
18.100-16 1285 4A160M4 18,5 1465 680
11%.100-18 4A 18084 22 1470 695
18.100-2a 4A160M4 18,5 1465, 685
118.100-26 1440 4A 180584 22 1470 700
118.100-28 8 100 4A180M4 30 1470 725
M8.100-3a 4A18054 18,5 1470 730
18.100-36 1615 4A180M4 30 1470 810
118 100-38 4A200M4 37 1475 820
[18.100-4a 1650 4A200M4 37 1475 814
118 100-46 4A200L4 45 1475 860

TABJIHMUA 1.27. OCHOBHBIE TABAPHTHBIE H NPHCOENUHHTENABHBIE PASMEPBI, MM,
BEHTHJIATOPOB B.LiI16-45-5 1 B.11i16-45-6,3 (MCI1IOJIHEHUE 6)

. 4 IR L
phoy 8 |
E m P e NN
A s IR
! o= '
|
£
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Wil i
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Jomé. M8 8 60NTO8 M10
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IIpodoamcerue matn 127

HT‘;‘J"I‘:};O";:‘ Lt |4 {H|H h B | b e |DfD | 44| 4 |
5 790 154 205 830 530 115-122 1470 335 250 420 460 300 342 372 71
6,3 885 193 243 972 600 110-120 1605 520 315 530 S90 378 420 450 110

Mpumeyarne. BeHTHIATOPBI WITOTOBIMIOT NPABOrO W JIEBOro BPAlEHHs CO BCEMM MOJIOKEHHAMH Kopnyca
(xpome Ilp 180° 1 J1180°) mo 'OCT 5976-90 c pacnonoxennem Jpuratesieil cnipasa unm cnesa (cM T1abn 1 28)

TABJIMLA 1.28. TABAPUTHBIE PASMEPbBI, MM, BEHTHUJISITOPOB B.LIIT6-45 Ne 5 M 6,3
(MCIMMOJIHEHHE 6) IPH PA3JIMYHBIX MOJTOXEHHUAX KOPIIYCA MU JBUIATEIA

NONCKEHWUE KOPNYCA Np0®

ABMIATENL CNEBA

ABUrATENL CNPABA

MONOXEHWE KOPAIY CA Mp4&°

ABWIATENL CNEBA

ABUIATENL CAPABA

MOMOXEHWE KOPMIYCA Np80°  NONOMEHWE KOPNYCA Npl135° MONOMEHWE KOPNYCA Np270°  NONOXEHWE KOPNYCA Mp315°
8 , 8 ;
] b
xr 8 x> A\ B
+
Homep INonoxenne kopnyca
BeHTH- Ilp 0° Tp 45°
ASropa ABHraTelb [ABHTATENb [BHraTellb ABHIaTelb
crena cripasa clieBa crpasa
H ] ] I B H [ b l B H I b [ B H b I B
5 830 335 1370 830 435 1470 1050 315 1350 1050 390 1425
6,3 980 382 1565 980 540 1725 1270 350 1535 1270 476 1660
IIpodoaocerue maba. 1.28
Homep Monoxenne kopnyca
BEHTH- 90° 135° 270° 315°
aTopa IBHraTens IBATATENH JBHTATENE ABHTATEND
crepa ciesa cnpasa cnpasa
H l b l B H J b I B H ( b B H b B
5 966 298 1335 920 520 1555 865 298 1335 846 520 1555
6,3 1180 360 1550 1095 650 1835 1005 360 1550 970 650 1835



11 Benmuaamopwl paduaibibie 295

a)
i ,Jr ; ! o5
Q Jig

- Yl ] /18

g 41612) % ' / Naimt

2 sust0) 7 > & 7LJ 1

z 5( A i) Q|;|l2l 5 -

8100 i ]

€ v 2 NTIA T/ M

2 4 &

u’ Tl ng1%7,1__ "y 5

% _— __;?J | oy ‘- s I~4. &/%ﬁw— |

E ¢ \\”{’“{3 M ;ﬂ' - A %’;b _L

@ / | % %, N 18 192 NOL HATPYIKOR

& 20000 78 120 1 —§ D5

w f ey {72p | &

g 22 ‘fo,;,% &, A 20t g7 ;

é l/ ,7 < 7\’7 A § I
juaves “, HEE
i 3

! 10 20 g 4o 50 ‘]K 3 2
NPOM3IBOANTENBHOCTL Teic M3 /4 u l"’”'L
57 4100 400
524
° L]
9 Mo p45 lip 90
2195 2010 2015
700 % 00
A
L
& 1
< | N s
&‘ N E
-

fp 135° fp 270° fp 315°
2345 2015 2345
830 500 830
§ 2 g

Pac 124 Benrunarop neuiepoit B LT16-45-8 (acnonnenne 6)
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Hpuaoxncenue 1. Benmuasmopst

1.2. BEHTHJIATOPBI KPbIIIHBIE

L.2.1. BeHTRISTOPLI KphilliHkie pajHajbHbie

Cpoaubit rpadux XapakTEpHCTHK KPBILIHBIX
PaaHaIbHbLIX BCHTHJIATOPOB NPHBEAEH HA PHC.
1.25.

Beutunatopsl Ne 4; 5; 6,3 M3roTOBAAIOT B He-
BHGpOH30J’!HPOBﬂHHOM HCMOJIHCHHH C KOJICCOM,
HACAKEHHLIM HEMOCPE/ACTBEHHO HA BAM IBHI ATEIS.
Pa3paboTansl 3TH BEHTHAATOPLI C ABYMS BApHAH-
TAMH PabouHX KOJEeC: ¢ MJIOCKHMH JOMAaTKaMH,

300151} r I,

JO0(30F) Z \

250059} ~ P
280070)

1<

:

{11

80(8,2) i

60(8,7)
(5, 1)

4004,

2

=1

H(37}

22}

CTATWMECKOE AABNEHME Py, , M xre/m?)

w(?)

1 2 3 ¢ 5 E7aem [
NPOUIBOAMTENBHOCTD, Teic M3/

E

Puc. 1.25. A3poMHaMHYECKHE XaPAK TEPHCTHKH KPBILUIHBIX
paHaIbHbIX BEHTHIATOPOB
1 BKP4,00 256, 2- BKP5,00 25 6, 3—- BKP6,30 25 6, 4 - BKP4,00 45 6,
5-BKP5.00456, 6-BKP6,30456 u BKPT6,30 456, 7—-BKP8.00,
& BKP12,50

HMENIIHMH Yrol Beixona 45°, M THYTBIMH J0-
naTkaMu ¢ YrjoM Bbixoaa 25°.

Benrunaropsl BKP Ne 8 u 12,5 usroropasior
B BHODOH30JHPOBAHHOM MCTIOJIHEHHH, NpPHYEM
Ne 8- ¢ KoslecoM, HacaXKeHHBIM Ha BaJl JIBUTATEA,
a Ne 12,5-¢ peMeHHBIM NPHBOIOM.

Texnu4eckHe NaHHblE BEHTWIATOPOB NpHBe-
Jenbl B Tabin. 1.29, ocHoBHble rabapuTHbie H ycTa-
HOBOYHBIC pa3Mephl BEHTHJIATOpPOB obillero Ha-
3HayeHHA (cTaibHbx)—B Tabi. 130, xoppo3uon-
HO-CTOHKHX BEHTHWJIATOPOB W3 THTAHOBBIX CIUIa-
BOB—Ha pHc. 1.26.

@915

” BLIXOA
Beccas
BO3AYXA

15
T

BomB. o1

AL TN e
@772
2850
3
ols

Pruc 1.26. BeHTHAATOP KpbILHbLIA paaHalibHbid KOppO-
IHOHHOCTOHKHIA M3 TH1aHOBHIX ciijlaeop BKPT6,30.45.6

TABJWLA 1.29. TEXHUYECKHWE JAHHBIE KPBIWHBIX PAIHUAJIBHBIX BEHTH/IATOPOB

Bemﬂ‘nm’op JBHraTenn
0003HaYeHHe 4acToTa | MOLUHOCTS, 4acTOT4 THI HCTIOJIHEHHE N0 Cnocoby

ppalIeHHs kBT BpALUEHHS montaxa (FOCT 2479-79)
n,, 00/MHH nos ob/MuH

BKP4,00.25.6 890 0,25 890 4AA63B6 IM 3081

BKP5,00.25.6 900 0,55 900 4A71B6 IM 3081

BKP6,30.25.6 935 1,5 935 4A90L6 IM 3081

BKP4,00.45.6 910 0,37 910 4AT71A6 IM 3081

BKP5,00.45.6 915 0,75 915 4A80A6 IM 3081

BKP6,30.45.6 950 22 950 4A100L6 IM 3081

BKP8,00-01 700 3,0 700 4A112MB8 IM 3081

BKP12,50-01 380 4.0 950 4A112MB6 IM 1081

BKPT6,30.45.6 950 2.2 950 4A100L6X IM 3081
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12 Bernmuiamopsi Kpolliiisie

TABJIHIA [.30 OCHOBHBIE TABAPUTHBIE U YCTAHOBOYHLIE PASMEPBI, MM,

CTAJIbHBIX KPBIWIHLIX BEHTHUJIATOPOB BKP4
W BKP8.00 1 BKP12,50

.00, BKPS5,00 M1 BKP6,30 (HEBUBPOH30JTHPOBAHHbBIX)
(BUBPOHU30OJIMPOBAHHbBIX)

BKP 4,00 - BKP 6 30

=]

NAAH PACNONOXEHWA
YCTAHOBOYMbIX M NPUCOEAHHW ~
TENbHLIX 3INEMEHTOB

i
x N sonTos 4 -
< i"r ' E:% % cc;:z::g : :"RQEE‘E: ::A
l 2. unu YXOBOAA
“ 2 ' = ‘*4 3AKNALHSIE GONTH
x
1
BKP 8,00 - BKP 12,50
NRAH PACHONC ver HBiX
D W NPUCOE AMHWTENBHBIX INEMEHTOR
H’ N A 8NA30B 15x20 NOL
ﬁ J h / JAKNALHBIE BONTH
- TlBbixon
. I S N sontor & anR
NPYCOEAMHEMUA KNA -
/( NAHA UMM BO3AYXOBOAA
Als
=4
4
Benrunsrop H D D, D, d n, Macca ¢ OBHraTeniem,
wmr. Kr
BKP4.00.25.6* 715 750 435 6 51
BK P5,00.25.6* 800 940 535 8 76
BK P6,30.25.6* 960 1114 772 658 Mé 8 116
BK P4,00.45.6 715 750 435 6 60,7
BKP5,00.45.6 800 940 535 8 79,3
BK P6,30.45.6 960 1114 658 8 128,8
BKP8,00 1150 1150 1072 830 M8 12 310
BKP12,50 1650 1750 1522 1295 MI10 18 620

* B macrosiuice BpeMs CEpUiiHO He BHITYCKAKOTCH
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1.2.2. BeHTHAATOPL! KPbIIHbIE OCEBbIE HBIX YCTAHOBKax o0meoOMeHHON BLITAXHON BeH-

THJIAIMH Ge3 CeTH BO3AyXOBOJOB (IPH CTAaTHYEC-

KpsilHbie oceBrie BeHTHaATOpHl (Taba. 1.31) kom nasnewdu p , = 0). IaGaputHbie W ycTaHo-
MOTYT NPHMEHATHCA TOJBKO B ICLIEHTPATH30BaH-  BOYHBIC pasMepel UpHBeAcHH B Tabn. 1.32.

»

TABJIHULA 1.31. TEXHUYECKHE JAHHBIE KPBIIIHBIX OCEBBIX BEHTHUJIATOPOB

ITokasaTens Homep BentHasTOpa
4 5 6,3

MaxcumasibHas TPOU3BOAUTEILHOCTH BEHTHJIATOPA NpH pa- 3100 6000 12600
6ote Ge3 cetd Bo3ayxoBonoB (mpd p,, = 0), M*/u
TloTpeGnsemas MOLHOCTE, KBT 0,1 0,3 0,9
JApuraTtens:

tTHN 4AA63B4 4AT71A4 4AB0A4

HCNOJIHEHHE 1O clocoby MOHTaxa 1M 3681 1M 3681 IM 3681

(I'OCT 2479-79)

MOILIHOCTE, KBT 0,37 0,55 1,1

4acTOTa BpaleHus, 06/MuH 1365 1390 1420

TABJIMUA I 32 OCHOBHBIE T'ABAPUTHBIE
U YCTAHOBOYHGLIE PASMEPBI, MM,
CTAJIBHBIX KPbIIIHbIX OCEBBIX

BEHTHJIATOPOB
yj
T
| =
£
2772 Borbpiz
Howmep H h D Macca, kr
BEHTHJIATOPA
4 1150 870 800 48
5 1310 960 1000 70

6,3 1570 1000 1260 93



MPUJIOKEHME 1
BO3AYXOHATPEBATEJIN (KAJIOPU®EPHI)

IL1. BO3AYXOHAI'PEBATEJIN
BUMETAJUIMYECKHE
CO CITUPAJIBHO-HAKATHBIM
OPEBPEHHUEM

BosayxonarpeBatenn (kagopugepsi) Gume-
TAIMHECKUE CO CIMpPaabHO-HAKATHEIM opeGpenH-
em THnoB KCk3, KCxk4, KII3-CK u KII4-CK
npeJHa3HAYCHE] [UIS HATPEBAHMA BO3/lyXa B CHCTe-
Max BO3AYIHHOrO OTOILIEHHWA, BEHTHMIALNM, KOH-
JHIMOHHPOBAHAS H CYIUHIBHBIX ycTaHOBKaX. Bos-
AyX, TIOCTYTAIOWMH B BO3AYXOHArpeBaTeNH, MO
npenensHe  NOMYCTHMOH  KOHIEHTDAllMH  Bpen-
HRIX BewlecTB noJKeH coorBetcTBoBath ['OCT
12.1.005-88, He poakeH cojepkaTh JIMNKWX Be-
IWECTE H BOJOKHHCTHIX MATEPHANIOB, 3alblleH-
HOCTh He NOMkHA mpesblwats 0,5 Mr/m?.

B kauecTBe TENMJIOHOCHTENA B BO3/yXOHArpe-
patensx KCx3 n KCxk4 Mmoxer ucnons3oBaThes
ropsuas Boja (MM TMEpErpeTas) ¢ TeMnepaTypoil
no 180°C u pabounm H3OLITOMHBIM JaBIEHHEM
a0 1,2 MIla, ynosnetsopsiomas tpeGoBaHuAM
CHuIT 2-04.07-88. TemnoHocHTeneM B BO3AYXO-
narpesatenax KII3-CK u KI14-CK sBnsercs nap
¢ paGouuM H30BITOYHEIM AaBneHueM a0 1,2 MIla
u Temnepatypoit 190 °C. Bosayxonarpesarens co-
otperctBytoT F'OCT 27330-87* KCk3 um KCk4
Buimyckatotres no TY 22-5757-84, K13 u KI14 - no
TV 22-5756-84.

BosnyxoHarpeBaTenH M3roTOBIAIOT OBYX MO-
neneii: KCk3 u KII3 -cpenuss mozens, KCk4
n KII4 - 6onbumas Mo/ens,

B 3aBHCHMOCTH OT NPHCOCIHHHTENILHBIX pa3-
MEPOB BO3IYyXOHATPEBATENH KaXAO0H MOaeIH 1o/-

TABJHMUA I1.1. HOMEHKIATYPA U TEXHUYECKHUE XAPAKTEPUCTHKH
BO3JYXOHATPEBATEJIEH KCk3

2
O6o3nauenue ITnowans . ELACATE I CONRIIE, M Yucno Hnuna Macca,
nopepx- | dpon-|ana npoxo-| natpybka | pacnpede- | Xo[0B Ang | Temao- | Kr, HE
HOCTH Tajib- | a Temao- 5 AMTENbHO- | ABIDKGHHMA | nepe- | Gonee
Tennood- | HOro | HOCHTEsA cBopHBIX TeIIOHO- | marowed
MeHa co A ;9 KOJIJIeKTO- cHTens TpyOKH
CTOPOHL poB f, n, LM
BO3/IYXA
F, m?
KCx3-6-02AXJ13 13,26 0,267 0,53 38
KCk3-7-02AXJ13 16,34 0,329 0,655 44
KCxk3-8-02AXJ13 19,42 0,392 0,000846 0,001006 0,00172 6 0,78 50
KCx3-9-02AXJ13 22.5 0,455 0,905 56
KCx3-10-02AXJ13 28,66 0,581 1,155 68
KCx3-11-02AXJ13 83,12 1,66 0,002576 0,002205 1,655 176
KCx3-12-02AXJ13 12527 2,488 0,003881 0,002205 000172 4 1,655 259
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HMpusoncenue 11. Bosdyxonazpesamenu (Kaiopugepst)

TABJULA I1.2. KOHCTPYKTUBHBIE PABMEPHI, MM, BO3JIVXOHATPEBATEJIEA KCk3-6 —KCk3-10

(PUC. I1.1,a)
O6o3na4enke A A, Ay A, Kommuectro
aros n, oTBEpCTHIE 1
KCx3-6-02AXJ13 530 578 602 650 4 18
KCx3-7-02AXJ13 655 703 727 775 5 20
KCx3-8-02AXJ13 780 828 852 900 6 22
KCx3-9-02AXJ13 905 953 977 1025 7 24
KCx3-10-02AX13 1155 1203 1227 1275 8 28
a /2
— —tf —] - —— —— -
- — — 2 . -.ﬂ.r
. e« —— I»-— -
J +
1 r T - 2 "
— . NS
4 e I L8l 3
b s — U | 9
O | | T ————| .
i . -
e r—— - ] D —— St = ~ ﬁ
==—=——m| | = .
? ———— i | -~ +— x| a
N
A 12 nomé 12«16
Az
A-A
5 4 k
&
g /
\ + +
=———————mp))| 3 3
| —— h
* 0 ) +
7 Ay 9

Puc. IL1. Kanopugepn KCx3-6-02XJI3A — KCk3-10-02XJI3A (a) u KCk3-11-02XJ13A u KCk3-12-02XJI3A (6)

I-narpybxm Ans NOABOAR H OTBOAA TEILIOHOCKTENN,
4 YNIOTHWTEBHbIE NIPOKNANKH; 5 —NIEPETOPONKH B PACTIPEAEAHTEAbHO-COOPHBIX KOMICKTOPAX: 6 xphimKa;

2- tennonepenatomwan Tpybka Tennoofmenroro mementa, § Gokosbie WHTKH,

7-1pyfHas pemerxa



I1.1. Boszdyxounazpesameau GUMEMAALINNECKUE CO CRUPAALHO-HAKAMHLIM OpefipeHuem 30t

TABJIMLA IL3. KOHCTPYKTUBHBIE PASMEPBI, MM, BO3JIYXOHATPEBATEJIEW KCk3-11 M KCx3-12

(PUC. 11.1,6)
Obo3Havenue 5 B, b, by B, Konniectso
1Hiaros oTBepcTHit
n, n
KCk3-11-02AXJ13 1003 1051 1075 912 81,5 7 44
KCx3-12-02AXJ13 1503 1551 1575 1392 91,5 11 52

3
= 725 1291 N
125718 Naord ¢ %
1703 174
1727
b-6
7
655 , s
[ iK
% ﬂ Z

150
180

e
3
&
7
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Hpuaosxcenue 11. Bozdyxonazpesameu (Kasopugepoi)

pasjenfAroTCA HAa ceMb THHopaimepoB—c Ne 6 nmo
N 12.

BosayxoHarpeBaTelH COCTOAT M3 OHMeTan-
JINMECKHX TEeIIOOOMEHHBIX 3JIEMEHTOB, TPYOHBIX
PeLLUETOK, KPLILIEK ¢ MeperopoaxaMH H GOKOBbIX
HTKoB. TennooOMeHHB 37IeMEHT BRIIOTHEH H3
ONpefle/leHHOTO KOJIHYeCTBA TeILUTONepeJAtOIHX
TpyOOK B 3aBHCHMOCTH OT MOJEJIH H THIIOpa3Mepa
Bo3yxoHarpesateis. Bozayxonarpesatenn KCk3
u KII3 uMetoT TpH psaa TpyGOK MO HAPABJICHHIO
po3ayxa, a KCk4 u KIT4-uetnipe.

Tennonepenatowias Tpy6xa H3IroToBIAETCSH H3
JBYX TPyOOK, HACAXKEHHBIX OJHA HA APYTYIO: BHYT-
peHHAs TpyOKa — CTaTbHAN HAPYXHBIM IHAMETPOM
16 MM c TomuHHO# CTEHKH 1,2 MM, HapyXH4s
TpyOKa — allOMHHHEBAs ¢ HAKATHBIM HA HEH opeb-
penueM. Tennomepenarouine TpyOKH CBOMMM KO-
HYCAMH BBapeHBl B TpPyOuaThle pDEIIETKM € IO-
NepeyHbIM LIATOM MeXay Tpyokamu 41,5 mm,
MPOAOJIBHBIM WIAroM 36 MM.

¥ posnyxonarpeatench KCk3 n KCk4 x
TpyOUaTEIM pelleTKaM NPHBAPHBAIOTCH KPBILUKH,
obpa3ys pachpele/MTeTbHO-COOPHBIE KOJIEKTO-
psl. OfHa U3 KphILIEK riiyxasl, Apyras HMeeT JBa
naTpybxa )1 NOABOJA H OTBOJA TEMJIOHOCHTES,
MHOI0X0I0BOE IBHXKEHHE KOTOPOro OpraHH3yercs
¢ MOMOLIBIO MEPEropojoK, YCTAHABJIHBAEMBIX B
pacnpenenuTensHo-cOOPHEIX KOJUIeKTopax. Bos-
ayxonarpeBatenn KCk3 u KCr4 cnegyer ycra-
HABJIHBATH C TOPH3OHTAJBHLIM PACHOJOKEHHEM
Tennonepeatoux Tpybok,

V Bosgyxonarpesatencit KIT3 u KII4 B
KpBIIKAX, OPUBAPEHHBIX K TPYOHBIM peleTkam,

HMEROTCA NAaTPyOKu A8 NOJBOJAA mapa H OTBOJA
koHzieHcaTa. BozayxonarpeBatenu ¢ Ne 6 mo Ne 10
cHabXeHbl OHMM NaTpyGKOM Ul MOABOA mapa
H odHHM naTpyOKoM and OTBOJA KOHGHCATA,
a Bo3ayxonarpesatend Ne 11 u Ne 12 - nByms ma-
Tpy6kaMu Ans moaBoJa mapa M OQHHM maTtpy6-
KOM JUIs OTBOjla KoHzieHcaTa. Bo3ayXoHarpesaTe-
Jin KTI3 u KI14 ognoxoM0BbIe H YyCTAHABIIHBAKOT-
Cs C BEPTHKAILHBIM DACHOJIONEHHEM TeITonepe-
parommux Tpybok M nmatpydkos. Ilpu 3TOM ma-
TpyOKM jJis OTBoAA napa AOJIKHBI ObITH CBEpXY,
a maTpyOoK [UIS OTBOJA KOHAEHCATA —CHH3Y.

B Boznyxonarpesatensx KCx3, KCx4, KIT3,
KIT4 GokoBble IMTKKM KPemsTcs K TOPIAM Tpyo-
HBIX pelIeTOK GONTOBBEIMH COSIHHEHNAMH. Mexay
UINTKAMH M TPyOHBIMHM pEIETKAMH YCTAHABJIH-
BalOTCH YWIOTHHTEIbHbIE npokiaaakd. [lpomoss-
Hble Kpas GOKOBBIX LHTKOB W TPYOHBIX peLIETOK
OTOrHYTHI Tak, 4to ofpasyiotcs dutanupt ¢ or-
BEPCTHAMH JUIA HPHCOCIHHEHUS KalopHbepoB K
3/EMEHTaM OTONHMTENbHO-BEHTHISHUOHHBIX CHC-
TeM. IIpHcoeMHMTEIbHBIE OTBEPCTHA pacnoJia-
TaloTCA € EOMHBIM waroMm 125 Mm.

[Mpumep ycmoeHoro oGo3Hauenus KCk3-5-
02AXJI3, TV 22-5757-84; KI146-CK-01AV3, TV
22-5756-84:

KCx3 u KI14--mmbp monenu;

5 n 6-HOMep TUnOpa3Mepa;

CK — TeniooOMeHHBIH 3/IEMEHT;

01A u 02A - MoauhHKALIHSA KOHCTPYKUMH;

XJI B Y —KIMMaTHYECKOE HCIOTHEHHE,

3 —garteropus pasmewenss cormacio I'OCT

1515069 *.



1.1 Bosdyxonazpesameau GUMEMAAIUHECKUE CO CRUPAIbHO-HAKAMHKBIM OpebpeHuem 303
TABJIMUA 11.4 HOMEHKJIATYPA U TEXHUUECKUE XAPAKTEPUCTHKH
BO3AYXOHATPEBATEJIEM KCk4
[nomann cevenus, m?
0O603Ha4cHHE Mnomane . Yucno Jnuaa |Macca,
nosepx- | Gpon- (nns npoxo-| matpybka | pacnipese- | XomoB ans | Tero- |Kr, He
HOCTH Tajdb- [ N Terso- I JIMTENLHO- | JBHXCHMS nepe- | Gostee
Tennoo6- | HOro | HOCHTENs cOopHBIX TEILTOHO- | darolleit
MeHa co i S KOJL1eKTO- cHTens TpYOKH
CTOPOHBI poB f, n, LM
BO3yXa
F, M?
KCx4-6-02AXJ13 17,42 0,267 0,53 45
KCx4-7-02AXJ13 21,47 0,329 0,655 53
KCx4-8-02AXJ13 25,52 0,392 0,001112 0,001006  0,0022 6 0,78 61
KCx4-9-02AXJ13 29,57 0,455 0,905 68
KCx4-10-02AXJ13 37,66 0,581 1,155 85
KCx4-11-02AXJ13 110,05 1,66 0,00341 0,002205 1,655 223
KCxd-12-02AXJ13 166,25 2,488 0,005151 0,002205 0022 4 1,655 331
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TABJIMLIA I1.5. KOHCTPYKTHUBHBIE PABMEPLL, MM, BO3IYXOHAFPEBATENEN KCx4-6 —KCx4-10
(PAC. 11.2,a)

O6o3Bavenne A A, A, Ay Koanuectro
warop n, OTBEPCTHA n
KCx4-6-02AXJI3 530 578 602 650 4 18
KCx4-7-02AXJ13 655 703 727 715 5 20
KCx4-8-02AXJI3 780 828 852 900 6 22
KCx4-9-02AXJ13 905 953 977 1025 7 24
KCx4-10-02AXJ13 1155 1203 1227 1275 9 28
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TABJIMLA 11.6. KOHCTPYKTUBHBIE PASMEPBL, MM. BO3IYXOHATPEBATENIEN KCk4-11 U KCk4-12

(PUC. I1.2.6)
O6o3nayeHHe 5 by 5, by b, © Kommvectso
mMAaroB oTBEpCTHIl
n, n
KCxd-11-02AXJ13 1003 1051 1075 912 815 7 4

KCx4-12-02AXJI3 1503 1551 1575 1392 91.5 11 52

2
/
+ B s i . e SR r
L 7 - Tl
— 2 Eseuiss
i g | e Tt 1 d
A— Tr——--— +
4 | 4 <
/ e : FT ~
- [l
f - | ST | R
§ puces f
i r S S
‘ SN | SRS — |
I +
1]
) m-_- —:[_——- St —— —T\lﬂll‘ %
aE’ﬁ g e ~
:? — +— + + —%
I s ]
L 726 |39N N g 4
125413 T ~Zomd
- iZxtf
1707 72
1727

& PR
=
L6
3[R §
+
7 7774 £

Puc. 11 2. Kaacpupepst KCk4-6-02XI13A — KCk4-10-02XJ13A (a) » KCx4-11-02XJ13A » KCx4-12XJI3A ()

| narpy6KW Q8 MOMBONA H OTROMA TEMAOHOCHTENR: 2 - Tenonepeawman Tpybka Ten;i006mMeHHOrO 3.1eMenTa; J- GOKODLIE UIMTKH,
4 VIAOTHHTETIhIbE HPOKIA TR 5~ HEPErOPOAKH B pacnpeles e 1H1o-cHopHBY Kot iexiopax, 6 kpbunka, 7 1pybHas peweixa
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TABJULA 11 7 JAHHBIE U189 TMOABOPA BO3AVXOHAIPEBATEJIEN KCx3 U KCx4

Maccopas CKOpOCTh

[BHKEHHA BO3AyXa

TEIIOHOCHTENA N0 Tpybkam w, M/c

Koathduument tennonepenaun K, Br/(m? °C), NpH CKOPOCTH JIBHKEHUs

A3poauHamu-
HECKOe COmpo-

BO (hpOHTANBHOM rupjienne AP,
ceveHun (vp),, 0,2 03 0,4 0,5 0,6 0,7 08 0,9 1 1.2 Ma
&r/(M? C)
Bo3jyxonarpeparean KCk3
L5 26,69 28,58 29,98 31,14 32,11 3296 33,69 34,35 34,98 36,07 12,73
2 30,27 32,41 34 35,31 36,42 37,37 58,2 3896 39,67 40,9 21,56
2,5 33,36 35,72 37.46 38,91 40,13 41,18 42,1 4293 43,72 45,07 32,43
3 36,13 38,68 40,58 42,14 43,47 446 456 46,5 47,35 4882 453
3.5 38,65 41,39 43,42 45,09 46,51 47,72 48,79 49,75 50,66 52,23 60,08
< 40,98 43788 -46,03* 47,8 493 50,59 51,72 52,74 53,71 5537 76,73
4,5 43,12 46,18 48,44 50,3 51,89 53,24 54,43 555 56,52 58,27 95,2
5 45.16 48,35 50,72 52,68 54,33 55,75 57 58,12 59,19 61,02 115,47
5,5 47,08 SOMY /32188 54,92 56,65 58,13 59,42 60,6 61,71 63,62 137,5
6 48,91 52,38 54,94 57,06 58,85 60,39 61,74 6295 64,11 66,1 161,26
6,5 50,66 54,24 56,9 59,09 60,95 62,54 63,93 652 6639 6845 186,73
7 52,32 56103 #3877 61,03 62,95 64,6 66,04 67,34 68,58 70,7 213,89
Bo3sayxonarpesarean KCx4
1.5 24,11 25,73 26,94 27,91 28,72 29,44 30,09 30,66 31,19 32,12 17,68
2 27,79 29.66 31,06 32,18 33,11 3394 34,7 3534 3596 37,03 28,88
2,5 31,05 33,13 34,7 3594 3699 3791 3876 3948 40,16 41,37 4224
3 33,98 36,27 37,98 39,35 40,49 41,5 4242 4321 43,96 4528 57,65
3.5 36.68 39,15 41 42,47 43,71 448 4579 46.65 4746 48,88 74,97
4 39.21 41,84 43,82 45,39 46,71 47,88 48,94 49,86 50,72 52,24 94,15
4,5 41,57 44,37 46,65 48,13 49,53 50,77 51,9 52,87 53,78 55,39 115,08
5 438 46,74 4896 50,71 52,18 5349 54,68 557 56,66 58,36 132,73
5.5 4591 49 51,31 53,15 54,7 56,06 57,31 58,88 59,39 61.17 162,03
6 4794 51,16 53,58 55,5 57,12 58,54 59.84 60,96 62,02 63,88 187,94
6,5 4987 53,22 55,74 57,74 5942 60,9 62,26 63,42 64,52 66,45 215,42
7 51,74 55,22 57,88 59,91 61,65 63,19 64,59 658 66,94 68,95 244,45

TABJAHLA 11 8 THUIAPABJIWYECKOE COIMPOTHBIEHUE BO3YXOHATPEBATEJIEN KCx3 M KCxd

T

OBosnadenue Homep |Kosdpdn- (uupasanyeckoe conporusienne Ap,, klla, npu p, = 970 kr/m?
THOO- | UHEHT 1 CROPOCTH [IBMKEHMA TEMIOHOCHTEas no Tpybxam w, m/c
pamee-1 A4 To2 l 0,3 I 04 | 05 |06 | 0708 |09 1 1,2
6 12,12 0,48 1,09 1,94 303 436 594 7,76 982 12,12 1745
7 12,97 0,52 1,17 208 324 467 636 83 10,51 1297 18,68
8 1383 055 1,24 221 346 498 6,78 885 11,2 13,83 19,92
KCk3-02AXJI3 9 1468 0,59 1,32 235 3,67 528 7,19 94 11,89 1468 21,14
10 16,39 066 148 2,62 4,1 5,9 8,03 10,49 13,28 16,39 23,6
11 3425 1.37 3,08 548 8,56 12,38 16,78 21,92 27,74 34,25 49,32
12 64,29 2,57 579 10,29 16,07 23,14 31,50 41,15 52,07 64,29 92,58
6 13,01 0,52 1,17 2,08 325 4,68 637 833 10,5 13,01 18,73
7 13,87 0,55 1,25 222 347 499 68 8,88 11,23 13,87 19,97
8 1472 0,59 132 236 3,68 53 7,21 942 11,92 14,72 21,2
KCx4-02AXJ13 9 15,58 0,62 1.4 249 39 561 7,63 997 12,62 1558 2244
10 17,29 0,69 1,56 2,77 432 6,22 847 11,07 14 17,29 249
11 37,15 1,49 334 594 9,29 1337 182 23,78 30,09 37,15 53,5
12 71,19 285 641 11,39 178 25,63 34,88 4556 57,66 71,19 102,51
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TABIUUOA 1T 9 KOJObI MO OKIT BO3AYXOHATPEBATEJIEN KCk3 U KCk4
Ob6o3uasenne Kox no OKIIT O6o3uayesne Koa no OKII
48 63532360 4863532384
KCx3-6-02AXJI3 T KCxk4-6-02AXJ13 e ——
48 63532361* 486353 2385*
KCx3-7-02AXJI3 a5 100 KCx4-7-02AXJ13 4863332386
- [ = e —c sty K&~ /- ——
= 48 6353 2363% 4863532387+
48 63532364 KGR SOIARITS 48 63532388
KCk3-8-02AXJI3 EaEE K —ia G
48 6353 2365* T 48 6353 2389*
48 6353 2366 ! R 48 63532390
KCk3-9-02AXJ13 — KCx4-9-02AXIT3 _—
48 6353 2367* 0o 48 6353 2391*
48 63532368 — l:d‘ OIAXMG 48 63532392
-10-02AXJ13 T S K4- W) e e
KCx3-10-0 48 63532369* it a5 486353 2393*
48 63532370 e .02-AX.31 !3 48 6353 2394
- 2AXI13 —_— " - d Fhi byt bl
RCe3:00-0 48 63532371* 48 6353 2395*
48 63532372 KO- 1503 AXITR 48 63532396
-12- TR K4-12- ——— .
L 48 6353 2373* 48 6353 2397*
* [locTaBKka Ha IKCOOPT.
TABJIMUA 11.10. HOMEHKJATYPA MU TEXHMUECKME XAPAKTEPUCTHKH
BO3/Y XOHATPEBATEJIEA KII3-CK
Ob6o3natenne IMnowank noBepx- Tnowazs cedenus, M* Jnuna tennone- | Macca, kr,
HOCTH Temioob- penatomei TpyO-| He Gosee
MeHa CO CTOpOHBL  |(PPOHTAIbHO-| A8 NPOXOAa Tem- [ ARV
po3yxa f, M* o f, JnoHocHTens f,
KI136-CK-01AY3 13,26 0,267 0,53 38
KI137-CK-01AY3 16,34 0,329 0,655 44
KIT38-CK-01AVY3 19,42 0,392 0,005082 0,78 50
KI139-CK-01AY3 22.5 0,455 0,905 56
KI1310-CK-01AV3 28,66 0,581 1,155 68
KI1311-CK-01AV3 83,12 1,66 0,0103 1,655 176
KI1312-CK-01AV3 125,27 2,488 0,0155 1,655 259
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Ipu toswenue 11 Bosdy xona pceame mi ka topughepu )

TABAUUA II 11

KOHCTPY KTMBHBIE PASMEPBl MM BO3JIYXOHATPEBATEJIEA

KI136 CK—KI1310 CK (PUC 113 a)
06034 1aenre A Ay A,y A; Konuuecrno
OTBEPCTHH maros
n ny T ny
KI136 CK 01AV3 530 578 602 670 18 4
KI137 CK-01AV3 635 703 727 795 20 5
KI138 CK 01AY3 780 828 852 920 22 3 6
KI139 CK V1AY3 G905 953 977 1045 24 7
KI1310 CK 01AY3 1155 1203 1227 1295 28 9
A
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TABJWLA 11.12. KOHCTPYKTHUBHBIE PASMEPBI, MM, BO3AVXOHATPEBATEJIEN KI1311-CK U

KI312-CK (PHC. 11.3,6)

Obo3naueHue B B, 5, c € f?,“aM”p Kosmyectso
YCIIOBHOTO
npoxoaa o1 Bep- aros
narpy6kos D, ctui |
MM n n L5
KM311-CK-01AV3 1003 1051 1075 291 538 65 44 7
KI312-CK-01AV3 1503 1551 1575 416 788 80 52 n 13
Vi A s-b
Z,
21, 88 725 x 114 5 A
‘i -1-:,]/2 J 2""1—}.._ i 5
o I ) 1 s | 725 Ty 7 omf o
! ; " 17x1E i s
+ F— b - B+
] :
3 7 s
HEE: 22 f |
T | Y
4; o ! P ! ! ! | I e I N
atst T L L Ll o L A
s By TS S T
w2 ~ f |
| i
+|[ i HE . i + !
Il I RN |
I . SR :
AR TR .
INEEE IRRER Rl @'I'
_t B | B —+ —+ + +
Il
y) Y
- 5
J :
5 0
5y 780
b
E 1 —
: i i o
7 ; { I 7
! :
sy AN
UV l \17 | N
5 L, &
- T ]
¢ ' r (4] |
1
Puc. I1.3. Boaayxomarpesatenn (kanopudepsr) KIT36-CK-01V3A — KIMT310-CK-01Y3A(a), KIT311-CK-01¥3A u

KI1312-CK-01¥3A (0)

I -Tennonepeaarowas Tpybka Tenioofmennoro mementa; I narpybok Aam noasona napa: 3 narpyGok aam oTBomAa KoHaeHcaTa;
4 7TpyOmas pewerka: £ KpuiWwka: 6 - VIAOTHHTEILHLIE NPOKAAAKK; 7~ BOKOBBIE LUWTKH
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TABJIMUUA 11 13 HOMEHKIJIATYPA M TEXHUUECKHME XAPAKTEPUCTUKHN
BO31YXOHATPEBATEJIEH KI14-CK

O6o3tayenHe Tnoiane nosepx- [Tnomtank ceuerins, m* Inuua tennone- | Maced, kr,
HOCTH Tel 1000- penatouieli Tpy6-| He Gonee
MEHA CO CTOPOHBI bpoHTANBHO | A8 NpoXoda Terl K L, M
posayxa F, m? ro f, AoHOWHTENS f,,
KI146-CK-01AY3 17,42 0,267 0,53 45
KI147-CK-01AY3 21,47 0,329 0,655 53
KI148-CK-01AY3 25,52 0,392 0,00668 0,78 61
KIT49-CK-01AY3 29,57 0,455 0,905 68
KI1410-CK-01AY3 37,66 0,581 1,155 85
KIT411-CK-01AY3 110,05 1,66 0,0136 1,655 223
KI1412-CK-01AY3 . 166,25 2,488 0,0206 1,655 33]

In -
+

TABJIMULA 11 14 %KOIHJI IO OKIT BO3AVXOHATPEBATENEW KIT3-CK M KIT4-CK

0603HaYeHHE Koa no OKI1 Ob6o3navenne —[ Kon no OKIT
KII36-CK-01AY3 48 6353 1281 KI146-CK-01AY3 48 6353 1306
KI137-CK-01AY3 48 6353 1283 KI147-CK-01AY3 48 6353 1308
KI138-CK-01AY3 48 6353 1285 KI148-CK-01AY3 48 6353 1310
KIT39-CK-01AY3 48 6353 1287 KI149-CK-01AY3 48 6353 1312
KIT310-CK-01AY3 48 6353 1289 KIT1410-CK-01AY3 48 6353 1314
KI1311-CK-01AY3 48 6353 1291 KI1411-CK-01AVY3 48 6353 1316
KI1312-CK-01AV3 48 6353 1293 KI1412-CK-01AY3 48 6353 1318
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TABJIULIA [1.16. KOHCTPYKIWBHbLIE PASMEPBI, MM, BO3AYXOHATPEBATEJIEN
KI146-CK — KI1410-CK (PHC 1L.4,a)

Obo3Havenue A A A, A, Koimuectso
OTBepCTHI LIAros
n "y I
KI146-CK-01AY3 330 578 602 670 18 4
KIT47-CK-01AY3 635 703 727 795 20 5
KI148-CK-01AY3 750 828 852 920 22 3 6
KIT49-CK-01AY3 905 953 977 1045 24 7
KI1410-CK-01AV3 1153 1203 1227 1295 28 9
A
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TABJMIA IL17. KOHCTPYKTUBHBIE PASMEPBI, MM, BO3JJVXOHATPEBATEJIEN KII411-CK ¥
KI1412-CK (PHC. 11.4,6)

Ofo3nayenne s b, 5, ¢ &y Auay el Koamuecrso
YCITOBHOTO
npoxona orpepe- waros
narpyoxor 12, ™I [ "_
MM n fy ty
KI1411-CK-01AV3 1003 1051 1075 291 538 65 44 7
KI1412-CK-01AY3 1503 1551 1575 416 788 80 32 11 13

9 5y )
2

5-5

125xm Z 2,

\ / -5
72 88 725 Dy \L V| 7 omb ] g
S _ (7 4 |l -
o L_.-l—_— - + +

T T T TT E

| b ' 1 '
1NN - |

SR [T N S l“

ie | il

| | UL

+ =
A
§
750
780

Puc. 114. Bosmyxomarpematenu (kanopudeptt) KII46-CIK-01V3A — KIT410-CK-01V3 (o) 1+ KM411-CK-OIY3A n
KIT412-CK-01¥Y3A (@) -
[~ Tenonepenatoimas 1pybxa TenoodMeIHOro IneMenTa, 2- natpybox aia noamoaa napa. 3 natpyGek LM O1BOJIA KOHOEHCATE,
4 TpybHas pemerka; §- KpplKa; 6- YIIO THH rebHAS NPOXIIKD, 7 GOROKBE WHTKIL
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HMpuioncenue 11 Bozdyxonazpesameu (kaiopughepot)

IL2. KAJIOPU®EPSHI CTAJIBHBIE
C rO®PUPOBAHHBIMHU ITLIACTUHAMUA
" TVIOCKOOBAJIBHBIMU TPYBKAMU

Kanopudepst cransHbsie ¢ rohpHpOBaHHbI-
MH I[UTACTHHAMH H IUTOCKOOBATLHEIMH TpyOKaMu
KBBS5, KBb8, KBB10 u KBB11 npegsasHaueHs!
[UIA HATPEBAHHA BO3AyXa C 3aMblICHHOCTBIO He
Gonee 0,15 mr/mM® B cHCTeMax BEHTHISIHH, BO3-
JIYLIHOTO OTONJICHN S, KOHIHIMOHHPOPAHHUSA H B Cy-
IIMNBHBIX YCTaHOBKAX. TenyioHOCHTENs - ropsuas
Boga MMM map. PaccyMTaHBl Ha THAPABIHYECKOE
naByieHne TemnoHocutens ao 1,2 MITa. Kanopu-
(epbl HM3ITOTOBIAOTCH B COOFBETCTBMH ¢ TV
36-1710-83. e

TennooTAAOMIYI0 TOBEPXHOCTH Kasopude-
poB 06pa3yloT MIOCKOOBAIbHbIC CTAJIBHEIC TPYO-
KH C HADYXHBIMH Da3MepaMH TONEpPEedHOro ce-
yeHus 73,8 x 10,8 MM, Ha KOTophle ¢ IUAroMm
3,7 MM HacaXeHbl CTANBHBIE TO(QPHPOBAHHEIE

nnacTiabl TommHoH 0,5 MM. Kanopudepn Ne 5, 8,
1 10 ¥MeroT N0 OAHOMY BXOJHOMY M BHLIXOQHOMY
narpy6ky AJA NOABOAA M OTBOJA TEMIOHOCHTE,
a kajopudep Ne 11-1Ba BXOOHBIX W BBIXOOHBIX
naTpy6xa.

Kanopudepst KBB BhinyckarwTcs 4eThipex
THTIOPa3MEpPOB.

INpumep ycnosHoro ob6osznauenus KBBES8-II-

01V3: TV 36-1710-83;

K - xanopudep;

B - TensioHoCHTEND;

b-6onpinas Monens;

8 —~HOMep TumopasMepa,

IT- nnacTuHYATHI;

01 - MomudukaHa KOHCTPYKIIHK;

¥V - KIHMaTHYECKOE HCMOJIHEHHE;

3—kareropus pasmetuenus cornacHo ['OCT
15150-69 *.
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TABTHULA 1l 20 KOHCTPYKTHBHbBIE PABMEPBI, MM, KAJIOPUOEPOB KBES, KBEX U KBEI0

(PUC 11 %)
Kosmueciso
OGosHauenne 4 A, A, b by b, 5, LI14FOB
"y My
KBBS-11-01¥3 1163 1203 1291 378 426 450 305 9 2
KBB&-I1-01¥3 788 828 915 503 551 575 420 6 3
KBB10-1T-01Y3 1163 1203 1290 503 551 575 420 9 3
a) A
J N
N
i @
D
= S
1 =1, J— 720 4
\“‘ 760

OTBEPLTHA OBANLHBIE 11x15

Y

T T

2

Puc 5 Kanopuipepsi claibibie niaciatdarsie KBb>-KBb8 1 KBE10 (u) u KBBI1 (6)
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Tpuroncenue 1. Bozdyxonazpesameau (kasopugeps )

11.3. KAJIOPU®EPBI CTAJIBHBIE
ILTACTHHYATBIE

Kanopugepsr  cranbhble  TUIACTHHYATHIC
KBCB-IT u KBBEB-II npesna3zHaueHsl 115 HATpPe-
BaHUS BO3JYyXa C TpPEeAejbHO AONYCTHMBIM CO-
nepKaHHEM XHMHYECKH arpecCHBHBLIX BEIECTB MO
FOCT 12.1.005-88, ¢ 3anbLieHHOCTBIO He Gonee
0,5 Mr/M®, He conepKaulero JUNKUX BELIECTB M
BOJIOKHHCTBIX MAaTEpHAaJOB, B CHCTEMaxX KOHIH-
LUHOHMPOBAHUSA, BEHTHIAUHH, BO3AYIIHOrO OTOTM-
NeHHSI X B CYIIMJIBHBIX YCTAHOBKaX.

TelIOHOCHTENb TOpsAYas Boma ¢ paGounm
H30LITOYHBIM AaBicHueM a0 1,2 MITa u Temnepa-
Typoit no 180°C.

Kanop#deps! H3rOTOBNAKT B KJIHMaTHYEC-
kux Henomuenusx cormacho FOCT 15150-69 *;

a) Ans JKCIUIyaTamud B paffOHax ¢ yMepeH-
HBEIM KJIMMaToM (¥) U KaTeropuu pasmMelleHus 3;

6) mia JKcnyarauuH B paHoHax ¢ TPOMH-
geckuM kmuMatoM (T) um xaTeropum pasmernne-
HUA 3.

HsrorosmsmoTr kanopudepsl AByX Moaencii:
KBCB-I1 -cpennsis moaens 1 KBBB-I1 - 0oabiuas
MOJIe)Ib, HMEIOIIHE TO HATIPABJICHUIO JBHIKCHHSA
BO3/1yXa COOTBETCTBEHHO TPH U HEThIpE pAfda Ten-
JIoTIepeAaloIIMX TPYOOK.

B 3aBHCHMOCTH OT TIPHCOEAMHUTENBHBIX Pa3-
MepoB Kajnopudepbl KaxI0H MOaenH mnoapasne-
JIHOTCA HA ceMb TUROpa3Mepos ¢ Ne 6 mo 12,

Ipucoe TMHATENBLHBIE Pa3Meph] Kantopuhepos
cootsercTByioT TY 22-5893-84.

TMpumep yenosuoro o6osnavenus KBCTB-I1-
V3, TY 22-4459-84; KBE9B-I1-13; TY 22-4459-84:

K —xanopudep;

B - rennonocuTens BOAA;

C, B-mMonens (cpennss, Ooxpiuas);

7, 9—HOMEp THTIOpAa3MeEpa;

B - Moaudmkalus KOHCTPYKLMH,

I1 - nnacTHHYATHIMN;

V. T-xnuMaTUuecKoe HcronHeHue (V —yme-

PEHHBIA KiHUMaT, T - TPONHYeCKHH KIHMAT);
3 -xarteropus pasmemenus (cornacho TOCT
1515069 *).

TABJIULA I11.21. JAHHBIE 118 MOJBOPA KAJIOPUDEPOB KBB

Maccopas ckopocts | Koadduument Temnonepeaasn K, Br/(m?-°C), npu cKopocTH ABHXeHHS |[AJpoJIHHAMHUEC-
JBMXKEHMS BO3AYyXa TenoHocuTens mo TpybkamM w, m/c KOE COMpOTHBJIE-
B0 (hPOHTANBHOM Hue AP, ITa
ceyeHuH (vp),. 0,2 0,3 0,4 0,5 0,6 0,7 0.8 0.9 1 1,2
kr/(m? ¢

1,5 25,76 27,14 28,17 28,99 29,68 30,28 30,8- 31,27 31,7 3246 15,03

2 28,94 30,49 31,65 32,57 33,28 34,02 34,61 3514 3562 3647 24,02

2,5 31,68 33,38 34,64 35,65 36,5 37,23 37,88 38,46 38,99 3991 34,65

3 34,11 35,93 37,29 38,38 39.3 40,09 40,78 41,41 41,98 42,97 46,51

3,5 36,3 38,25 39,7 40,85 41,83 42,67 43,41 44,08 44,68 45,74 59,8

4 38,32 40,38 41,9 43,12 44,15 45,04 4583 46,52 47,16 48,28 74,34

4,5 40,19 42,35 43,95 4523 46,31 47,24 48,06 48,8 49,47 50,64 90,07

5 41,94 44,19 4586 47,2 48,33 49,3 50,15 5092 51,62 52,85 106,95

35 43,6 4593 47,67 49,06 50,24 51,24 52,13 52,93 53,66 54,93 124,93

6 45,16 47,58 49,38 50,82 52,03 53,08 54 54,83 55,58 56,9 143,96

6.5 46,65 49,15 51,01 52,43 53,75 54,83 55,78 56,64 57.41 58,78 164,03

J 48,07 50,65 52,56 54,09 5538 56,5 5748 58,36 59,16 60,57 185,09

Hpumeuanne. Kodpduunent Temnomepenasm K xanopudepos tuna KBB-II npa tensonocutene Boxa
K = 26,9 (vp)®*°% w®12% ConpoTusierne npoxomy Bodayxa AP, = 7,76(vp)'-%%
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TABJIHULA 11.23. IPUCOENUHUTEIIbHBLIE W 'ABAPHTHBIE PASMEPbLI. MM, KAJIOPUPEPOB
KBC6B —~ KBCI0B (PHC. 11.6,ua)

Odo3naucHHE A A, 4, A, Konuuecrso
LEATOR OTBEPCTHH
ny n
KBC6b-I1-Y3 530 578 602 651 4 16
KBC7b-I1-Y3 655 703 727 776 5 18
KBC8b-I1-¥3 780 528 852 901 6 20
KBCYb-T1-¥3 905 953 977 1026 7 22
KBC10b-I1-V3 1155 1203 1227 1276 9 26
A
¥ 1 N 2,27
- —+7 S ‘_,__ei -
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TABJULA 11 24 TPUCOEAWHMWTENBHBIE U FTABAPUTHBIE PABMEPBI, MM, KAJIOPU®EPOB

KBC11B M KBCL12B (PUC 116,6)

0603HaueHHE b b, b,y b, Jduamerp yciosHoro Kosuuectso
npoxeaa narpy6kos [TpoTen pr——
D,, mm n, H
KBC11B-T1-¥3 1003 1051 1075 912 50 7 +4
KBCI2B-I1-Y3 1503 1551 1575 1412 50 11 52
i 7655
lay
—+— + + + — H Jy
— =
3
h
= s r NI __l l_ﬂ_
(S 1 l n
g I "ﬁ
=HH +|—*
[ ™n omd @% l
i i 72%16 i |
+— —+ —ep- ?——:ﬁ
I 25 o
125%13 '
] 7703 7
1727
- = e
ﬁ - S
1
11
N
1774
k L
A

Puc 116 Kagopudepsi cTanbibie wiactunsateie KBCob — KBC10B (a), KBC11B u KBCI12b (6)
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Mpuaoxncenue 11. Bozdyxonacpesameau (karopugepnt )

TABJHMUA 11.25 JAHHBIE 114 NOABOPA KAJIOPUDEPOB KBCBH

Maccosas ckopocth| Koadduument tennonepenasn K, Br/(m?: °C), npu cKOpocTH NBHXEHHS | A3pOAHHAMMYEC-
JIBHMKEHHS BO3yXa TETUIOHOCHTENA MO TPyOKaM w, M/c KO€ CONpOTHBIE-
BO (PPOHTANBHOM une AP, ITa
CeYCHHH (vp),,. 0,2 0,3 0,4 0,5 0,6 0,7 0,8 09 1 1,2
kr/(mM*¢c)

1,5 21,55 22,72 23,58 24,27 24,86 25,36 2581 26,2 26,57 27,21 11,1

2 23,83 25,12 28,08 26,85 27,49 28,05 28,64 28,98 29,38 30,08 17,21

2,5 25,77 27,16 28,2 29,03 29,73 30,33 30,86 31,33 31,76 32,53 24,19

3 27,47 28,95 30,06 30,94 31,68 32,89 32,89 334 33,86 34.67 31,94

35 2899 30,56 31,72 32,65 33,44 34,71 34,71 35,25 35,73 36,59 404

4 30,38 32,02 33,94 34,22 35,04 36,37 36,37 36,94 37,44 38,34 49,53

4,5 31,65 33,37 34,64 35,66 36,52 3791 3791 38,49 39,02 39,96 59,27

5 32,84 34,62 3594 37 37,88 38,65 39,33 39,94 4049 41,46 69,6

5,5 33,96 358 37,16 38,25 39,17 3996 40,66 41,29 41,86 42,87 80,49

6 35,01 36,9 38,31 39,43 40,38 41,2 41,92 42,57 43]5 44!9 91,91

6,5 360 37,95 394 4055 41,53 42,37 43,11 43,78 44,38 4545 103,85

7 36,95 38, 95 40,43 41,62 42,62 43,48 44,24 44,92 45,55 46,64 116,27

TABJIMULA 11.26. TEXHUYECKHE XAPAKTEPUCTHKH KAJIOPU®EPOB KBEB

Ob6oanauenne | Tinowaas no- [Mnowane cedenns, m2 Yucno xonor | [Mnuna |Macca,
BEPXHOCTH NS [BHXe- | Tenjome- | Kr
TenyioobmeHa | ppon-| Ans npoxo-| narpybka | pacnpenenu- | HHA TeMIo- |penaromed
CO CTOpOHBI | Tafib-| 18 TEIlo- f,,y TensrO-cOOpP- | HOCHTENs TpyOKH
ao:myxa HOro | HOcHTEns HBIX KOJUIEK- n, LM
F, m? L e TOpOB f,
KBB6b-T1-Y3 17,22 0,267 0,53 7
KBB7B-T1-Y3 21,22 0,329 0,655 84
KBB8B-T1-Y3 25,29 0,392 0,00116 0,00101 0,00245 6 0,78 97
KBB9B-11-Y3 29.34 0,455 0,905 111
KBB10B-I1-¥3 37,48 0,581 1,155 137
KBBI11B-I1-¥Y3 107,08 1,66 0,00348 0,00221 0.00409 4 1,655 359
KBBI12B-I1-Y3 160,49 2,488 0,00592 0,00358 ’ 1,655 529
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TABJIHLA 11.27. JAHHBIE /1 IIOABOPA KAJIOPUGEPOB KBEB

Maccosas ckopocth| Koabdunment tennonepenasn K, Br/(m?:°C), npu cKOpocTH aBukeHHs |AsponuHamMuyec-
ABHXEHHA BO3ayXa TEIUIOHOCHTENA Mo TpyOkam w, m/c KOE CONpOTHBIIE-
B0 (poHTAIBHOM e AP, Ila
ceveHuH_(vp),, 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1 1,2
kr/(M?:¢)

1,5 20,43 21,53 22,35 23,01 23,57 24,04 24,46 24,84 25,18 25,79 15,35

2 22,59 23,81 24,72 2545 26,06 26,59 27,05 27,47 27,85 28,52 238

2,5 24,43 25,75 26,73 27,52 28,18 28,75 29,75 29,7 30,11 30,83 33,45

3 26,04 27,44 28,49 29,33 30,03 30,64 31,18 31,66 32,1 3287 44,17

3.5 27,48 28,97 30,07 30,95 31,7 32,34 32,91 3341 33,87 34,69 55,87

4 28,79 30,35 31,51 32,44 33,22 33,89 3448 3501 355 36,35 68,49

4.5 30,01 31,63 32,84 33,72 34,62 35,31 3593 36,49 36,99 37,88 81,97

5 31,13 32,82 34,07 35,07 3592 36,64 37,28 37,86 38,37 39,3 96,26

5,5 32,19 33,93 35,23 36,26 37,13 37,88 38,55 39,14 39,18 40,63 111,32

6 33,18 34,98 36,31 37,38 38,28 39,05 39,74 40,35 40,91 41,89 127,11

6,5 34,13 3597 37,34 38.44 39,37 40,16 40,86 41,49 42,07 43,08 143,61

7 35,02 36,92 38,33 39,45 404 41,22 41,94 42,59 43,18 44,21 160,8

TABJIHLA 11.28. TUAPABJIMMECKOE COITPOTUBJIEHHE KAJIOPUDEPOB KBCE AP, klla

Tun kanopudepa Homep Koatdummenr Tun kanopndepa Homep Koapduument
Kanopupepa A kanopudepa A

6 14,25 6 12,63

7 15,1 7 13,49

KBCB-IT-¥Y3 8 15,96 KBBEB-TI-V3 8 14,34
9 16,81 9 15,2

10 18,52 10 16,91

11 19,8 11 20,91

12 31,36 12 34,61
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TABIHULA 11 29 MNPUCOEJUHUTE/IBHBIE U TABAPUTHBIE PASMEPBI, MM, KAJIOPUPEPOB
KBB6b M KBB10B (PHUC 117,a)

OGo3Hauenune A A, A, A Konauueciso
aros oTBepCTUit
n n
KBB6B-I1-V3 530 578 602 651 4 16
KBB7B-11-V3 655 703 727 776 5 18
KBB8B-I1-¥3 780 828 852 901 6 20
KBB9B-I1-V3 905 953 977 1026 7 22
KBB10B-I1-¥3 1155 1203 1227 1276 9 26
a) A
- 5=
t + + S e S—
[ <
L
) = = NN ES
§ BB =t
8]
|
[ |
::N? + + + i
S 725 h 0
7255, (39 T, omb 12476
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Az
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TABJIWUIIA 1130 NPUCOENUHWUTENBHLIE U TABAPUTHBIE PAZMEPHI, MM, KATTOPU®EPOB
KBb1Ib M KBBI2b (PHMC 117.6)

0Obo3uaveHue b b, b, By JlHamerp ycioBHOIO Konnuectso
NpPOXOJA NATPYOKOB [~ - s BeDCTHH
D,, mm n, or E"
KBb1iB-I1-¥3 1003 1051 1075 912 50 7 44
KBb12b-11-¥3 1503 1551 1575 1392 65 11 52
5 7655
i
+ + + -+ —- |%
11 HEE @
E~ _ u
-I|- = prm—
| = IQJ
e El ‘_
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Puc. 11.7. Kanopudepst

claabibie 1dcTuRdaraie KBbob — KBb106 (a), KBb11b u KBEI2B (6)



MPHJIOXKEHHUE 111

LHEHTPAJIBHBIE KOHAULIMOHEPbDI
U KOHAUIIHUOHEPBI-TEIIJIOYTHJIM3ATOPBI KTLI3

HL1. HEHTPAJIBHBIE
KOHAWULIHOHEPBI

Kouanumonepsl KTL[3 H3roToBastoT TONBKO
1o 4erbipeM 0a30BBIM (THIOBBIM) CXEMaM KOM-
TIOHOBKH OOOpY/NOBaHHS H HX MOAR(DHKAIMSAM,
00pa3ylolKEMes TIyTeM AO0YKOMIUIEKTOBAHHA, 3a-
MEHbl MW HUCKJIIOMEHHAS OTAENbHBIX BHI0B 06o-
pyaosaHus W3 0a3oBeIX cxeM. KoHAHUHOHEDBI
MoryT paboTaTh B [BYX peXHMax TNPOH3BOMIH-
TENBLHOCTH MO BO3JAYXY — HOMHHANILHOH W Makcm-
MaJIbHOH. OTnHYHe KOHOMUHOHEPOB MAaKCHMAlIb-
HOIi IPOH3BOAUTENBHOCTH OT KOHIUIIMOHEPOB HO-
MHHAJIBHOM TIPOH3BOAMTENILHOCTH COCTOMT B TOM,
4TO NpH COXpaHeHWH rabapuTHBIX pa3MepoB yBe-
JIMYNBAETCA NPOH3IBOAUTENLHOCTE MO BO3AYXY B
1,25 pa3a, 4TO MO3BONSET YNAYYIIHTH MOKA3ATENH
Nno 3aHHMaeMoli mnomans u obvemMy Ha CTpO-
HTENbHBIX 0ObekTax KoHaumuonepwl, xoTOpEHIE
YKOMIUIEKTOBaHbl MACISAHBIMA (DHIBLTPaMH, TIPH-
MEHAIOTCH TOJIbKO ¢ HOMHHANBHON NPOW3IBOIH-
TENBHOCTBIO.

ITo 6a3oBeIM cxemam 1, 2, 3 (cM. puc. IIL1)
H3TOTOBISIOT NEHTPANbHbIE KOHAUIHOHEDPDI, A 110
fa3opoil cxeme 4— KOHIHIHOHEPHI-TETLIOY THIIH3A-
Topsl (Taba. 1111 u I1L2). Ba3oBeie cxemm 1, 3,
4 uMeIOT fecsiTh uHaekcoB (obo3Havenwii), T.e.
A Bcero psafa KoHgHuuoHepos KTLI3-10,
KTL(3-20, KTL[3-31,5, KTL3-40, KTL[3-63,
KTILI3-80, KTLI3-125, KTL[3-160, KTL[3-200,
KTII3-250, a Ga3zosasi cxemMa 2 HMEET ueTwhipe
HHaekca  (o6o3navenus), T.e. KTLI3-31.5,
KT113-40, KTL[3-63, KTL[3-80.

Ipu 3akasze Momuduxanuid Oa3oBBIX CXeM
KOJIM4ecTBO 0060pyaOBaHus KaXA0r0 HAMMEHOBa-
HHs He OOJDKHO MpeBBIATE YKA3AHHEIX HHXE
BCJTHYHH:

kamepa opoureHus — 1 wrT.

BO3IyXOHarpeBaTeb:

nepeoro nojorpesa-2 wr. (He Gomee 4eThI-
pex psanoB Tpybok)

sroporo noporpeea—1 wr. (e Gomee aBYX
pagoB Tpy6ok)

GUIBTP BO3AYLIHEI — 1 WiT.

BEHTH/IALMOHHBIA arperat—| wr,

Kanad BO3AYLHBIA -3 wWT.

610k npueMHBbIH - | 1T,

610K TPHCOETHHATENbHBIH - 1 WT.

KaMepa Bo3ayuiHas — | wrT.

kamMepa oOCnyXHBaHHS —4 1T,

610k Tennomaccoobmena BTM 2,2-3—-1 wir.

6nox TemwoyTHAH3auHEA — 1 wT.

B oTaenbHBIX 060CHOBAHHBIX CYyYasx AOMyC-
KaeTcA 3aKalhiBaTh KOHAMHMOHED ¢ MMHMMAIb-
HBIM HJIH MakCUMaJIbHBIM KONH4ecTBoM oSopymo-
BaHMN. MHHHMMANLHOE KOJIMYecTBO 0OOpyHoBa-
HMS, BXOASUIErO B COCTaB MOAupuKanuu 6a3oBoi
CXeMBbl, JOJDKHO BKJIOYaTh HE MeHee Tpex Ha-
MMEHOBaHHII OCHOBHOro oGopyaoBaHus (xamepa
opouuenus, Gnok Tennomaccoobmena, Gnox Ten-
NOYTHNH3aWMH, GHUIBTP BO3AYLIHKIA, BO3JAyXOHa-
rpeBaTeNb, BEHTHIATOPHBIA arperart, Giox npu-
eMHBIi, KJIANaH BO3AYLUHEIH). MakcHManbHOe KO-
NHYECTBO 0OOpPYLOBAHHSA, KOMILIEKTYEMOro J0-
TIONHUTENBHO K MoOH(pHKaiHM 6a30Boil cxemml,
MOXET COCTaBNIATEL He Gonee Tpex HaWMeHOBAHHI
yKa3aHHOIO HHXe 00OpyIOBaHUs

KaMepa OpOuIeHHd - | T,

6nox Temnomaccoobmena BTM 2,1-3-1 .

BO3/lyXOHArpeBaTehb:

nmepporo mnomorpepa-—1 mr. (He Goxee AByX
panoB Tpy6oK)

BTOpOro »—1 wWTr. (OAHOPAAHBIH)

Gnoxa TennomaccoobMena—3 wT. (He Gosnce
IECTH pAAOB TpyOOK)

Onoka TernoyTHiIM3andH -4 wT. (He Gosee
BOCBMH PsfoB TpyGok)

KJIANaH BO3AYIUHBIE -2 T,

BEHTHAATOPHBIH arperat [ans pepUpKyJis-
waK — | T,

KamMepa BO3AyWIHasf — 2 HIT.

kamepa o6cnyXHBaHHA —2 IIT.

ADPOIHHAMHYECKOE COMPOTHBJIEHHE KOHIM-
1IHOHepoB Mo 6a30BEIM cXeMaM WM MX MOSTHbHU-
KauMsaM ONpedeNnseTcd TyTeM CYMMHpPOBAHHS
a3pPOJIMHAMHYECKHX CONMPOTHBIIEHHA OTIENBLHAIX
BHIOB 06GOPYAOBaHHS, cocTaBisomuX Gazosyio
cxeMy HJH ee MoauduKanu:o.

Macca 6a30B0il cxeMbl HNH ee MOOHDHKALHA
onpeneisercs MNyTeM CYMMMpPOBaHHS MacC OT-
JENbHBIX BHAOB OOOPYIOBAHHA, COCTABJIAIOLIHX
6a3oByro cxemy HIH ee MOOM(HKALUHIO.
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TABJIMULA IIL.1. HOMEHKIIATYPA IEHTPAJIBHbIX KOHAWLMOHEPOB 1 KOHAULIMOHEPOB-
TENJIOYTHIIUM3ATOPOB KTU3 C BA3OBbIMHW CXEMAMMW KOMIIOHOBKHW OBOPYJOBAHUA

Homep Gasoroit

HiHaeKChl KOHIHIHOHEPOB PA3/IM4HBIX THIIOB

CxeMBbl

KTL3-10 KTILI3-20 [ KTII3-31,5 KTII3-40 KTII3-63

1 01.1 02.1 03.1 04.1 06.1

2 — S 03.2 04.2 06.2

3 01.3 02.3 03.3 04.3 06.3

4 01.4 02.4 03.4 04.4 06.4

Mpodoancenue maba. I11.1
Homep 6a3osoi MHOeKchl KOHQMIHOHEPOB Pa3IH4YHbIX THIOB

CAEMES KTLI3-80 } KTL3-125 KTL[3-160 KT113-200 KTILI3-250

1 08.1 12.1 16.1 20.1 25.1

2 08.2 —_ —_— — —

3 08.3 12.3 16.3 20.3 25.3

4 08.4 12.4 16.4 20.4 254

TABJIULIA II1,2. TABAPUTHBIE PA3SMEPBI, MM, KOHIWIITMOHEPOB KT13 (PUC. IILI)

Tan KoHAHIMOHEPA L L, L, L, L, H h

KTLI3-10 6955 1440 740 1250 580 1952 217
KTILI3-20 7560 1440 770 1825 705 1952 —18
KTL3-31,5 8125 1440 810 1850 725 2845 530
KTII3-40 8690 2005 810 1850 725 3345 530
KTL[3-63 9740 1440 810 2900 950 2845 255
KTII3-80 10305 2005 810 2900 950 3345 255
KTII3-125 11125 2005 1020 3510 1120 4845 530
KTLI3-160 13655 2520 — 6543 3187 5845 350
KTI113-200 13955 2005 — 7180 3664 4845 390
KTLI3-250 14420 2520 — 7130 3615 5845 390
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TABJIMUA II1.3. KOHCTPYKTHUBHBIE UCTIOJTHEHUSA OBOPYIOBAHMA,
BXOJAWETO B COCTAB BA30OBBIX CXEM

O6opynoBaHHe VenopHoe THn KoHAMLMOHEPA Homep Hcnonuenue
obo3naye- 6a3oBoii
HHE CXEMBI
OK®-3 KTII3-10; KTII3-20 1 IlpaBas, ucnonHeHHe MO
IUIOTHOCTH (POPCYHOK — 2
KTL3-31,5 + KTLI3-250 2 HcnonHerue no mioTHOCTH
Kamepa opomecHus thopcyHOK -2
OKC1-3 KTILI3-31,5 +~ KTLI3-80 2 Ilpasas, wcnonHeHHe mO
OKC(C2-3 TUIOTHOCTH (OPCYHOK —2
BHI1-3 KTILI[3-31,5 — KTL3-80 2 OnxopsanHelit, Ge3 ob6Boa-
BosnmyxoHnar- HOro KaHaaa
peBaTens BH2-3 KTILI3-10 — KTLI3-250 2 JByxpanHsiii, 6e3 0dBO-
. HOTO KaHAJ4
Bnok Temno- BTM2.1-3 KTL3-10 =~ KTLI[3-250 3 [NpaBerit
MaccooOMeHRa
Brok Temmo- bT4-3 KTL3-10; KTLI3-20 4 «
YTHIIH3AIHA
QunLTp BO3- ®PI1-3 KTL3-10 - KTLI3-250 1,3,4 Cyxoif, ans aTMochep-
JYUIHBIH KTII3-31,5 - KTI13-80 2 HOH TIBLIH
BKD21-3 KTII3-10 = KTLI3-125; 1.3.4 Tlonnoe (ycioBHoe jiaBie-
KTILI3-31,5 +~ KTLI3-80 2 Hue 1,2 kIla, npuBox Ha-
BeHTHAATOPHEIA : 1,3,4, npaensioniero anmapara-—
arperat atekTpuueckHit.  TTonoxe-
BK32-3 KTLI3-160 + KTLI3-250 HHE KOpIlyca W Hampasie-
nMe spamesus —[Ip. 0°
o BC31-3 KTLI3-10 = KTLI3-250 1,3 [IlpuBoja KiamaHa BO3AY-
Butox npueMHbii KTLI3-31,5 = KTILI3-80 2 HOrO—237IeKTPHYECKHil
BITD-3 KTLI3-10 + KTILI3-250 4

112, KOHAULIMOHEPbI-
TENJIOYTUJIM3ATOPBI

Konmuuuonepsl-renoytunazatopel  KTII3-
10, KTL3-20, KTLI3-31,5, KTILI3-40, KTL3-63,
KTL3-80, KTII3-125, KTIL[3-160, KTII3-200,
KTLI3-250 6a3oBoit cxemsr 4 (cm. prc. 111.2) npea-
HA3HAYEHBI J1JI8 pabOTHl M0 YTHIH3AIKH TETUIOTHI
(WM Xx010/1a) B CHCTEME BBITAXHON BEHTHU/IALMH
C IEJTBIO CHHXCHHA 3HEPronoTpebIcHHA TETIOTHI
(MM xomnoja) BEHTHIALHOHHBIX BeIOpocoB. Tem-
neparypa BO3/JyXa BEHTH/SIHOHHBIX BHIOPOCOB,
MOCTYNAIOMMX B KOH/HIMOHEP-TEIIOY THIH3ATOP,
He Jo/kHa mpessnnate 70 °C,

B KOHOMLMOHEpaX-TEIUIOYTHIM3ATOPAX HC-
MOMBL30BAH CNMOCO6 YTHNH3AUHM TETUTOTHI (HIH
XOJIOZIa) € IPOMEXYTOYHBIM TeNIOHOCHTEIEM, KO-

TOpBIH TpeanoNaraeT HaJTHIHE TPYNU Temroob-
MEHHHMKOB, COE/IMHEHHBIX MEXIY co0oif Komblie-
BBIM TpyBOTIpOBOIOM € LMPKYJIALHOHHBIM HACO-
COM W 3aNlOpHO-PeryIHpyIoLlei annapatypoii (Ha-
COC H 3aMOPHO-Pery/IMpyloLas annaparypa Bbi-
OHpalOTCH TPOEKTAHTOM /I KOHKPETHBIX YCIIo-
BHII M 3a8BOMOM-H3rOTOBHTENIEM KOHIHIIHOHEPOB
HE MOCTABJAIOTCA). B KadeCcTBE MPOMEKYTOHHOrO
TEMJOHOCHTEIA TIPHMEHAIOT BOMAY WIIM He3aMep-
3410MIME PACTBOPHI, KOTOPHIH BeIOMpaeTcs B 3a-
BHCHMOCTH OT MCXOJHBIX IAHHBIX M (YHKIHO-
HANBHOrO HA3HAYEHHS CHCTEMBl YTHIIM3ALHH.

KoHaunnoRep-TeNI0yTHIH3ATOP  BEKJIOHMAET
craenytoulee obopynopaHHe: OJIOK TEJIOYTH/IH3A-
UHH, OJIOK TpPHEMHBIA, GHILTP BO3IYUIHEIA, Ka-
Mepy oOcnykuBaHHA, 0JIOK NMPHCOEAHHHTEBHBIHA,
BCHTH/ISTOPHBIH arperar.
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I1L.3. KAMEPbI OPOIIEHNA

KaMepbl OpOLIEHHS H3TOTOBJAIOT TpPeX TH-
TNoB:

1) ¢opcyHounble kaMepbl opomenns OK®-3;

2) cetounble Kamephl opomerns OKCI-3 Ges
BOJOHAI peBaTEls,;

3) ceroynbie kamepbl opowenus OKC2-3
¢ BOJIOHAT peBaTeNeM.

Kamepn: opomensin OK®-3 (puc. IIL2, Taba.
1114 u [I1.5) npuMeHstoTCs B HEHTPAJIbHBIX KOHIH-
uuonepax KTL3 npoH3BOAHTENBHOCTEIO TIO BO3-
ayxy 10, 20, 31,5; 40, 63, 80, 125, 160, 200
u 250 Teic. M3/u; kameput opowenns OKC1-3
# OKC2-3-B UeHTpalbHBIX KOHIHIHOHEPAX
KTL3 npou3soAuTeTbHOCTBIO MO BO3aAyxy 31.5;
40, 63 u 80 ThIC. M3 /u.

Kamepa opomenns OK®-3 npeanasnauena
VIS OCYILECTBJIEHUS TIOJIMTPONIHYECKMX M anuaba-
THYECKMX MNPOLECCOB TEILTOBJAXHOCTHOH o0bpa-
0oTKH BO3JYyXA.

Kamepsl opoleHHs H3TOTOBISIOT B IBYX HC-
NOAHEHHAX, OTIHYAIOIHXCA APYr OT JApyra IJioT-
HOCTBIO (POPCYHOK.

Kamepbt opomennss OKC (puc. I1L3 u 1114,
Tabn. I11.6) sBnsOTCA YHHBEPCANBLHLIM KOHTAKT-
HBIM aNNapaToM, NpeAHa3HAYeHHBIM s 3¢dek-
THBHOrO OCYHIECTBJIEHHS TOJHTPONHYECKHX H
anHabaTHYeCKHX TMPONECCOB TEIIOBJIAXKHOCTHOM
06paboTKH BO3/IyXa B COCTaBe LEHTPANLHBIX KOH-
auiHonepoB. Kamepsl opomenus OKC u3roros-
NAKOT B ABYX HCNOJHEHHAX, OTIHYAOILHXCA APYr
OT Apyra INIOTHOCTBIO (POPCYHOK.

JIng ocyllecTBIEHHA MONHTPONHYECKHX TIpO-
LEeCcCoB TEMNJIOBNAXHOCTHOH 00paboTKH pekoMeH-
AyeTcs MPHMEHSTE KaMepy opolliehHs ¢ Honbluei
TUIOTHOCTBIO, TIPH aauabaTHYeCKHX mporeccax—c
MEHBIEH NIOTHOCTBIO.

Kamepsl opollieHHs TOMEMO paboThl B NOTH-
TPONUYECKOM PEXHME HAa XONOAHOW BOJAE MOTYT
paboTaTh B peXHME HCTIADHTENLHOIO Harpesa
¢ HU3KOTIOTEHIIHATLHBIM TENOHOCHTEEM.
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g 1650 & P Ay
1 : ; e
4 5 1 l | n
RBUNXEHWE * ol
BO3AYXA 3 RS
" nomsoa BoAk! & by A I i Y
K 9OPCYHKAM 4 4,1 " % K
.By[” 2 |_— _ 5 % ; o I :Eh
& ] p .
noasoa BOAb = 3] YPOBEHL | // + + + H F + +
K KNANAHY BOAbI o !
__@ . . g { o
5w g g %' ! @ ¢<I| 2 | é.\ ?
i 1
A
525 600 \ 7,02) 1 3 cnme
= iy 2,50

Puc. TI1.2. Kamepsl opouenus OK®-3

]-6ak, 2 crenka nepeanss; 3 - BO3AYXOPACNPENEiH 1€1b; 4~ NOTOAOK; § - KONICKTOPHBIH pad: 6 aBepka; 7 - Kanjey10BuTeNk; § —CTeHKa;
- ceTnasnuk; /0 - mydra
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TABJIHUOA 111.4. TEXHUYECKHME XAPAKTEPHCTHKHU KAMEPb! OPOIIEHUA OK®-3

Kouanuxonep Kamepa opouicnus
HHAEKC THI HCIION-|  MAMETP YCIIOB- KOJIMYECTBO CTOS- KOJIHYECTBO thop- Macca,
HCRHE HOI O NPOXO.Ja, KOB, WI1., B paay CYHOK, IT. KI', He
MM no Xoly BO3AyXa Boee
Ha Ol-| BCEro B pamy | Beero
D, (1)-x | D, (2)- | ne pTO- | BCETO| MOM | MO XOOY BO3-
(bo{)c(ylzxaM nepeius Bo]: poMm €109Ke Ayxa
WM K uep- | 8To-
nacocy BOM | pOM
| 2 1 3 6 ) 6 18
01.01304 KTLI3-10 65 100 406
2 2 2 4 6 12 12 24
1 4 3 7 6 24 18 42
02.01304 KTII3-20 65 100 647
2 4 4 8 6 24 24 48
1 4 3 7 9 36 27 63
03.01304 KTLI3-31,5 100 125 1083
2 4 4 8 9 36 36 72
1 4 3 7 12 48 36 84
04.01304 KTL[3-40 100 125 1244
2 4 4 & 12 48 48 96
1 9 7 16 9 81 63 144
06.01304 KTILI3-63 125 250 1911
2 9 9 18 9 81 81 162
1 9 7 16 12 108 R4 192
- 08.01304 KTLi3-80 125 250 2055
2 9 9 18 12 108 108 216
1 18 14 32 9 162 126 28R
12.01304 KTL3-120 — 125 250 3173
2 18 18 36 9 162 162 324
1 18 14 32 12 216 168 384
16.01304 KTI[3-160 125 250 3655
2 18 18 36 12 216 216 432
1 26 20 46 9 234 180 414
20.01304 KTILI3-200 125 300 4561
2 26 26 52 9 234 234 468
1 26 20 46 12 312 240 552
25.01304 KTILI[3-250 —— 125 300 5250
2 26 26 52 12 312 312 624
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TABJULA IILS. OCHOBHBIE PASMEPHI KAMEP OPOIMFHUSA OK®-3 (PUC. II1.2)

Konanunonep HUcnon Pa3sMepnt, MM

HEHHe e | w

HHIIEKC THR —] i A I A, l A4, ] A, ] A, ] H ] H, H, H, 1

0101304 KTU3-10 1 '

e 825 750 876 905 63 1250 125 1301 1747 6 9

1

0201304 KTLI3-20 _2____1652 1625 1703 1732 39 1250 1125 130t 1747 13 9
1

03.01304 KTIB-BI,STIGSZ 1625 1703 1732 39 2000 1875 2051 2640 13 15
1

04.01304 KTL3-40 _______ 1652 1625 1703 1732 39 2500 2375 2551 3140 13 19
2
1

0601304 KTLI3-63 s 3402 3375 3453 3482 39 2000 1875 2051 2640 27 15
I

0801304 KTLI3-80 _,_5,,,,_3402 3375 3453 3482 39 2500 2375 2551 3140 27 19
1

1201304 KTI3-12> T340L “337) T343>5 "388c "3y ‘400u "38Fu ‘4G ‘4Qu N2, M3,
z
1

16.01304 KTLI3-160 3402 3375 3453 3482 39 5000 4875 5041 5640 27 39
2
1

2001304 KTII3 -200 ______ 5152 5125 5203 5232 39 4000 3875 4051 4640 41 31
2
1

2501304 KTII3-250 5152 5125 5203 5232 39 5000 4875 5051 5640 41 39
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TABJULA 11 6. TEXHUHYECKHE XAPAKTEPUCTHKH U OCHOBHBIE PAZMEPbI KAMEP OPOLIEHU A
OKCIl-3, OKC2-3 (PUC. 1I1.3, 111.4)

Konanunonep Tun kamepst Konuyecto JnaMeTp ycnoBHOTO
OpOLLIEHHA topcyrox ans npoxona, MM
. HCNOJIHEHHA
HHEKC THN 1 2 D.(1) k D,(2) D,(3)
khopcyHKaM|nepesinB WK K
Hacocy
03.01204 KTL3-31,5 OKCI1-3 e
20 24 125 125 S
03.01404 OKC2-3 50
04 01204 KTL3-40 OKCl-3 —
24 30 125 125
04.01404 OKC2-3 50
06 01204 KTL3-63 OKC1-3 -
40 48 125 250
06.01404 OKC2-3 50
08 01204 KTL3-80 OKCl1-3 —
52 60 125 250
08.01404 OKC2-3 50
Ipodoaxncenue mab.a. 111.6
. Pa3smepsi, MM Macca, Kr, He
Gonee
A A, A, A, i i H H, H, H, H, H, m | n
- = 1160
1652 1652 1703 1732 2000 1875 2051 2640 2674 2794 13 15
90 —~ 1345
s 1270
1652 1652 1703 1732 2500 2375 2551 3140 3174 3294 13 19
90 — 1455
- 1847
3402 3375 3453 3482 2000 1875 2051 2640 2674 2794 27 15
%0 90 2217
= 2017
3402 3375 3453 3482 2500 2375 2551 3140 3174 3294 27 19 i
9% 90 2387



336 fTpuiowcenue TI1 Llenmpa mubic Konduyuonepsl 1 KOHOUYHOHEPHI-MERA0) MUANIAMOPbI

I11.4, BO3AYXOHATI'PEBATE TN KTy3-10 KTU3-20

875
12120 1703
Boaayxonarperarenu (puc 111 5) npennasna- 6125 /—ﬂ— T—,—-“—I/_mr_w 2’?'7’"

qeHBbl 18 TeIUIoBoH 06paSoTki BOIyXa A0 3a- I
JAHHBIX TIAPAMETPOB TCIUTOHOCHTEIEM CIYXKUT
rops4as MM Oeperperas BOJAA ¢ TEMMEPaTypoi
or 70 mo 180°C w pamnemmeMm mo 1,2 MIla
(12 krc/em?) (Taba 1117) B [Pkt 5 /

Bo3ayxoHarpepaTeaaMu KOMILTEKTYIOTCA bl - 1830
ueHTpajibHble KoHAuuuoHeps! KTL3 npoussonn- 12290 1703 KTUY3-315
TeAbHOCTHIO 10 BO3AYXY 10-250 Thic MY/4 Beex ’
6a30BbIX cxeM H MX moauduranuii Bosgvxoua-
rpeBaTe/ M MOTYT OHITH MPHMEHEHBI B CUCTeMaX
BO'!IIyllIHOI'O OTOIJICHUA U BCHTHIIAIIHH

Jns ocymieCTRNIEHHS pPAa3nBuHbIXx cnocobon
PEry;TMpOBAHHS TEMIEPATYPH 06pabaThiBaeMoro
BO3MYXa BO3JAYXOHATPEBATE/H HM3rOTOBNAIOT Ge3 7 180
obBoanoro kawana BH u c ofBogsbiM KaHanoM .
i knamaHoM BHO (tabn I18) 3amsutensocTh 2 Ex125 KTY3-40

s8omé
BO3/1yXa, NOCTYNMAKIIErO HA BO3AYXOHATPEBATENS, vl _T I
g
S
&

=

1750
1253

1709

5 1

=

7.

gx12% L
1301
1750
1108

1301

7655 §£
S|

5 -
o 1+

He MoTkHA npesbmraTh 0,5 Mrim® 8| ——

Jl42

l::n
1. 1709
11.____
A&
e
253
2551

Puc Il 5 Bosayxomarpesatenn 6¢3 0BBOIHOTO KdHATd pit -
H1-3 BH!5-3 u BH.-3 700

1 6Gazrospre renroofiventnrn 2 crerxu 3 onopu

TABJIMIIA 117 AZPOJIMHAMHWYECKOE CONMPOTUBIFHHUF BO3IVXOHATPFRATEJEIT

Pexum paborh [AapoaHHAMMYECKOE CONPOTHBIEHRE BO3AYXOHarpesdTeneii, [Ta (kre/m?), we Gotee
KOHAWUHOHEPA
He1 nbrogHOrO KaHATA ¢ 0BBONHBIM KAHAOM WIH KI1ANAHOM
T -
l-pagubiid | 1,5-pAnebli | 2-pagHbii |-panHbIH 1.5-psnHbLi 2-panHbI

C uommuanbhoil mnpows- 37(3,77) 44.2(4,5)  63(64)  55(56)  729(74) 93(9.48)
BOJIMTETBHOCTLIO MO

BO3OYXY

C makcuMarTbHOH npowiso- 49(4,99)  67,1(6,8) 83(8.46)  7HRO05) 110,7(11,3)  133(13.56)
JIMTEJIBHOCTBIO MO BO3JYXY



i1l 4 Boszdyxona pesameau

TABAMLA 1118 TEXHHYLCKUE XAPAKTEPUCTUKY BO31YANOHATPEFBATEJIEN

Bozayxonarpeparens | Mumeke |Koan | Tan kowau- |Koauweciso Gajosux | ITiouaas | 17 omacy (Maw
4eCTBO|  UHMOHEpA 1en1000MeHHUALE | uOBL wo | dipodia 1 {11 ue
pRAOB ¢4 ounio- | Hor~ e fe | Jo e
T obmeHd, HHst W?
MZ
IM{1258) 15 Pn
0110114 1 18,4 110
0110314 1.5 KTL3 10 ! 27,2 10% 34
0110214 2 Jo 8 154
0210114 1 - 173 163
0210314 1,5 KTU3-20 - 1 852> 297 208
0210214 2 'e 250
0310114 1 60 4 245
0310314 1,5 KTI3-31,5 — - - 1 88 7 1115 316
0310214 2 120 % 390
0410114 1 146 305
0410314 135 KTI3 40 2 1105 414 397
04 10214 7 i4v 2 485
06 10114 1 1208 480
06 10514 1,5 KTi3 63 — - - ? 1774 663 620
Bes 06B0IHOIO 06 10214 2 2416 765
kinata BH o
0810114 ° 149 600
08 10314 15 KTI[3-80 4 A =23 TR0
08 10214 2 29: 4 933
1210114 1 4] 0 Mo
210314 15 KT3 i2s - - 4 1542 1325 1180
1210214 2 4547 1465
1610014 1 w g
1610314 15 KTI2 160 4 2 44U 4 16 ~5 1460
1610214 2 601,56 1815
2010114 1 62,4 14R0
200314 15 KTU3I 200 — — 6 53272 19 68 1%90
206 10214 7 24 % 2300
25101141 45172 1800
2510314 15 KTUI 256 - — 6 E 69 1 24 R4 2330
2510214 2 Y0z 4 2870
0111114 1 14 55 a0
0111314 1,5 KTu3 10 1 RN 087 116
o1 11214 2 T i25
0211114 1 290 130
C o6BOaHBIM Ka 0211314 1< KTU3z20 ' - - - 424 1 6A 165
HdTOM HIH K7a- 0211714 2 S0 200

nawong BHO
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Hpuioncenue 1. Lenmpaabivie KOHOUWROREPS! U KOHJULHOHEPHI-MENA0YMUAUIAMOPb

Hpodoancenue maia, 1119

Bosgyxonarpesateas | Mugekc |Komu-| Tun konan- | Konmwecrso 6aszosmix | [Mmomaas | INMaomans |Macca,
4eCTBO|  LMOHEpa Tennoo6MeHHHKOB noBepxHO- | GPOHTANL- | KL, HE
panos CTH TEMIO- | HOTO Cede- | Golee

Im[1,25m | 1,5m |2M| oOMena, Bua, M2

§q2

03.11114 1 45 180
03.11314 1,5 KTL3-31,5 — — I — 65,5 2,49 235
03.11214 2 90 290
04.11114 | 60,4 235
04.11314 1,5 KTLI3-40 — — — 1 88,7 3,315 306
04.11214 2 120,8 380
C obBoaneiM kaHa- 06.11114 1 90 360
J0M WAM KiaanadHoMm 06.11314 1,5 KTU3-63 — — 2 — 131 4,975 465
BHO 06.11214 2 180 575
08.11114 1 120,8 455
08.11314 1,5 KTH3-80 — — — 2 1774 6,63 600
08.11214 2 2416 745
12.11114 1 180 680
12.11314 1,5 KTL3-125 — — 4 — 262 9,96 890
12.11214 2 360 1110
16.11114 i 2416 875
16.11314 1,5 KTL3-160 — — — 4 354,8 13,25 1153
16.11214 2 483,2 1450
20.11114 i 270 1080
2011314 1,5 KTL3-200 — — 6 — 393 14,94 1385
20.11214 2 540,2 1725
2511114 1 362 1420
25.11314 1,5 KTL3-250 — — — 6 532,2 19,89 1840
2 724,8 2280

25.11214

IIL5. BJIOKM TEIVIOMACCOOBEMEHA

Brokn Tenomaccootmena (puc. 1116, 1abn.
ITL9-111.10) mpuMeHsOTCS B UEHTPAJBLHLIX KOH-
anumonepax KTL3 npousBoaMTeLHOCTBIO MO
Bo3myxy 10 250 Teic. w3/, Msrotosasiorcs
B JIBYX BaPHaH14X: 1-if BAPHAHT —C HACOCOM H 00-
BA3K0il opocutenbuoil cetm BTM 2.1-3; 2-ii va-
puanT —8e3 Hacoca 1 Ge3 0OBAIKH OPOCHTC.LHOK
cetu BTM 2.2-3. OGs#a3ka pazpabaTeiBacTes npo-
CKTHOM opraHn3alMei, a HIroTOBAAETCS HA MecTe
MOHTaX.

bJiokH TenmioMaccoobMeHa NMpeHaA3HAYCHBL:

AT 2 HabaTHYCCKOro OXNaXICHHA H yBIIAK-
HEHHA BO3Jyxa B MOGOH NEPHOA roia ¢ HOMOLIbIO
OPOCHTETBHONH CHCTEMBI;

JUIS OXJI2%/IEHUS M OCYIIEHUS BO3AYXa B Ten-
NbId HCPHOJ TOJd XOJOAHOH BONOH B NOBCPX-
HOCTHBIX TeNNoOOMEHHHKAX.

B KadecTBe TEMIOHOCHTENS /IS HATPEBA BO3-
ayxa B TemyiooOMeHHMKaX ONoKa CIYKHMT BOJA
¢ temnepatypo# a0 180°C u papnernem 1,2 MIa
(12 ric/em?). Tpu vcnoab3osanuu BGiaoka Teiuto-
MaccooOMena B K44CCTBE BO3JYXOOXJIAIU el X0-
JOIOHOCHTEACM CAYKHUT XONOAHAS BOAA C NuBIC-
HueM ne Gonee 1,2 MITa (12 kre/em?).

A?POMHAMIYECKOE CONPOTHBICHHE OJIOKA
TEnIoMaccooOMeHa NP HOMMHANBLHOM PCKHME
paGorsr 180 (18). mpu MakcumannbHoM - 280 [la
(2 xre/m?).

bnoku TtennomMaccooOMeHa M3rOTOBASIOT B
JICBOM M NPAaBOM HCMOJIHEHHHU.
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920
1830 6x125
915
> 125
3 4 omf 12x20 7
_ & /5 N [ _m/
. — i
BO3AYX 7 ) o m— —
—Boarx = il 5151 M ted
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4 ?“ 8 = el |1,
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Puc. II1.6. Bnokn Tenmnomaccoobmena BTM2.1-3, BTM2.2-3

1-6ak, 2. J0-cTenxa nepeauss u 3aauAn; 3-TennoobMeHHHK, 4 - 11010/10K; 5~ OPOCHTELHAA CHCTEMAE; 6 — KANIeY10BATEND, 7 - nsepka.
8- wacoc (ann 6aoka BTM2.1-3), 9-mydra, //-ceerunsnnk, /2 1pybonposoa obeazkm Groxa BTM2.1-3; 13 Pe3HHOBas 3arjyiika

TABJIMLIA 1119. KOJJUYECTBO ¥ THUITOPA3MEPBI BA30BbIX TEIIJIOOEMEHHUKOB
IJ11 BJIOKOB TEINIOMACCOOBMEHA BTM2.1-3, BTM2.2-3

Munexkc Tun xoHguuno- |KonmuecTBo IByXpsa- Hunexc Tun xoHauumo- | KonnyeciBo aByxpsan-
Hepa HbIX GA30BHIX TEMIO- Hepa Hbix 6a30BBIX TEILIO-
0BMEHHHKOB ' 06MEHHHKOB
1,25M | 1,5m | 2Mm ) 1,.25m| 1.5m | 2m
01.02124 KTL3-10 1 o o 08.02124 KTLI3-80 4 o -
01.02224 08.02224 ,
0202124 ez 10— 2128 gprmpas — 29— @
02.02224 12.02224 §
03.02124 KTL3-31,5 o o 1 16.02124 KTL3-160 . 4 2
03.02224 16.02224
0402124 prymg0 2 - N0NM | KT - 6
04.02224 20.02224
0602124 yri3.63 20— — 2 2502124 prizasp -~ 6 3
06.02224 25.02224



340 Hpuaoncenue 111, Henmpatshbie KoHOUYUONEPH U KONOUYLOHCPBI=MERAOYMUIUIAMOPbL

TABJAWIUA 11110, TABAPUTHBIE PASMEPBI U MACCA KPYITHOTABAPUTHBIX V3JIOB BJIOKOB
TEIMJIOMACCOOBMEHA BTM 2.1-3, BTM 2.2-3

. Yaen Tun xonauumonepa bnox Pasmepsi, MM Macca, xr
TEMToMac-
coobmena
KTL3-31,5; KTLI3-40 600 x 1739 x 1830 191
Bak KTL13-63 - KTLI3-160 600 x 1830 x 3489 393
KTLI3-200; KTL(3-250 BTM 2.1-3 600 x 1830 x 5239 556
7 BTM 2.2-3
Creuku (nmepennss . KTL3-31,5 + KTLI[3-63 42 x 1650 x 1750 65
3aHAA) KTL3-125 +~ KTLI3-200
KTLI3-40 + KTI13-80 42 x 1650 x 2250 83
KTLI3-160 + KTL(3-250
KTL3-31,5; KTL3-40 42 x 1739 x 1830 68
MoTtonok KT113-63 = KT113-160 42 x 1830 x 3489 120
KTILI3-200; KTLI3-250 42 x 2013 x 2618 120
KTLI3-10 299 x 335 x 832 92
KT113-20 + KTILI3-63 332 x 375 x 1030 134
Hacoc KT113-80 BTM 2,13 . 485 x 495 x 1390 310
KTI113-125 505 x 574 x 1495 415

KT113-160; KTL3-200

KTLI3-250

I111.6. BJIOKW TEILUIOYTWIM3ALUUU

BIOKH  TEIUIOYTHAM3AUMH  TIPEIHABHAYCHBI
JUTA BTOPHYHOIO HCIOJb30BAHHA TEIUIOTH! (HIH
X0J0/1a) YAANSeMOr0 H3 TIOMELIeHHs BO3AYyXa my-
TemM OTOOpa HMX TIPOMEKYTOYHBIM TEIUIOHOCHTE-
JIeM, IMPKYTHPYROLIAM MEXITY TermrooOMeHHHKA-
Mi 6J10Ka TEeIUIOYTHIM3AUNE H BO3OYXOHArpepa-

515 x 585 x 1555 460

575 x 585 x 1645 550

TE/AEM ILEHTPANBHOr0 KOHIHIHOHEPA, C LNk
TOJOrpeBa WK OXMaxiaeHus o06padaThiBaeMoro
HAPYXHOI0 BO31yXa. BIOKH TennoyTHIH3ALHH H3-
roToensAtoT Oe3 obsogHoro kaHana BT4-3 (pwc.
I11.7) u ¢ o6BoaHEIM kKananoMm BTO04-3 (puc. ITL8).
MaxkcumanbHuoe AaBieHUE TIPOMEXYTOYHOTO Ten-
NOHOCHTe/IA He fAoskHo mpesbinars 1,2 MIla
(12 kre/em?).
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putoncenue I1. Llenmpaivivie KOHOUYUOHEPSI U KOROUYUONEPBI-IMENAOYMUAUIAMOPBL

Bnoxn temnoyrunuzauuu 6e3 obBoaHOrO Ka-
wvana BT4-3 (rab6a. 111.11) npumensroTes ans pa-
BOTbl B PEXKHUME C BIArOBLINAIEHUEM.

AsponuHamMH4eckoe comnpoTHBicHHe Olnoka
NpH HOMHHAJBHOM peKHME KOHAHMIHOHEpa-Tell-
noytunusaropa 210 (21), npH MakCHMaTbHOM —
290 Tla (29 kre/m2).

Biokn TernuoyTviMsanuu ¢ oOBOAHBIM Ka-
nanom BT04-3 (tabn. 111.12) nenecoobpasno npu-

MCHATL B YCTIOBHAX, KOrda BO3MOXHO HHeeoOpa-
30BAHHE HA MOBEPXHOCTAX TENJIOOTAAIOUIMX 3€-
MCHTUB Tell1000MeHHUKOB (npH obpabGoTke LeuT-
pajibHeIM KOHAHNHOHEPOM BO3XyXa ¢ OTpHUA-
TeJIbHOH TeMIicpatypoi).

AspoauHamueckoe conpoTusienne Gioka
fpH HOMAHANLHOM PEXKHME paboThl KOHAMIHOHE-
pa-rennoytunnsaropa— 370 (37), npn MakcHMAaTb-
Hom —480 Ila (48 krc/em?).

TABJIUIIA 1ILI1. KOMIUJIEKTALMSA TEIMJIOOBMEHHHUKOB BJIOKOB TEIUIOYTHJIU3ALMUU BT4-3
BA30BBIMU TEMIOOBMEHHUKAMMK

Tunopa3smepst 6a30BbIX
TEr1000MEeHHHKOB

Hnnexc 610Kka TeiL10yTHAN32UHH

03.03044 | 04.03044 | 06.03044 | 08.03044 | 12.03044 | 16.03044 | 20.03044 | 25.03044
1,25 m — 4 — 8 - — — —
1,5 M — ai - — s 8 - 12
2 m 2 — 4 - 8 4 12 6

TABJMWUILA IIL12. KOMITIEKTALIUA TEIMJIOOBMEHHHWKOB BJIOKOB TEMJOYTUWJIIU3ALUU
BTO4-3 BA3OBBIMH TEIJIOOBMEHHUKAMHW

Tumnopa3smepbt 6a30BBIX Wnnexc 610Ka Temwioy THAH3AUHH
Ter1006MeHHHKOB
03.03144 | 04.03144 | 06.03144 | 08.03144 | 12.03144 | 16.03144 | 20.03144 | 25.03144
1.5 m 2 . 4 8 — 12 —
2Mm — . 2 — 4 e 8 o 12

OcHoBHble pasmepbl Gi0K0B TeNAoyTHLBANNN npupeaers B tabn. 11113

TABJIMILA IL13. OCHOBHBIE PASMEPB], MM, BJIOKOB TEILIOVTHJIM3ALIMK (PUC. 1IL7 U 11L8)

Wngeke | Tun xonamunonepa A A4, A, B B, H H, b h | Konuye-| Macca,
L. CTBO KT, He
- waros z | Gonee
01.03044 KTL3-10 828 750 876 920 456 — s 286 — 6 485
02.03044 KTI13-20 1655 1625 1703 1747 870 — - 1113 — 13 808
03.03144 KTL3-31.5 1875 2051 1365 — — 2643 1903 — 668 15 1620
04.03144 KTL13-40 2375 2551 1869 — — 3143 2403 — 666 19 1910

1L7. ®UJAbTPbl BO3AYUIHbIE

OuiabTpbl Bo3ayumbie ®P1-3 (puc. 111.9) npea-
Ha3zHAYEHBl [JI8 OYHCTKH BO3[yXa, IIOCTYNAIOILEL O
B KOHIMIIHOHED, OT aTMOCchepHON NbLTK NPH cpe/-
HEro/10BOI  3AnbUICHHOCTH Bo3ayxa jo |1 M1 /m?

¥ KPATKOBPEMEHHOM 3amblieHHOCTH A0 10 Mr/m>.
OuILTPEl He NPeAHA3HAYEHB 1711 OUHCTKH BO3AY-
Xa OT BOJIOKHHCTOH NbUIH.

OddexkTHBHOCT OYHCTKH BO3AYXa € Marte-
puanom GPHK-TIT" ne menee 88% , c MmaTepHanoM
WUOIT-1 He menee 90%.
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ITpuaoncenue 11T, enmpaivhvle kKonoutuonepsl 1 KOHOUUOHEPI-MERAOVRNELIUZAMOpPb]

ViensHas BO3AyLIHAs Harpyska Ha (QpoH-
TasibHOE ceyeHne dIbTpa: HOMHHabHas — 10 000,
MakcuMaTbHas - 12 500 m3/(4-m?)  (1aba. 11114,
11L15).

OunbTpel Bo3ayumsie PP2-3 npeanaiHavess
JUI. OMHCTKH BO3/1yXa, MOCTYNAIOWIEro B KOHIH-
HoHEP, OT aTMochepHOil U BOJIOKHHCTON MBUTH
IPH CPEMHErOJI0BOH 3anbileHHOCTH | Mr/M> u
KPATKOBPEMEHHOM 3ambineHHOCTH o 10 Mr/m>.

Ihhek THBHOCTD OYHCTKH BO3/lyXa OT MHHe-
pansHoii neutd 88%, oT BonOKHHCTOM - 98% .

VnennHas BO3AYyIIHAS Harpyska Ha (poH-
TaabHOE CedeHue GuibTpa: HOMKHHanbHasA — 10 000,
makcumanbHas - 12 500 m®/(u-m?) (tabn. 111.15).

OuaeTpel  Bozaymnele PC-3  (Tabn. I11.16)
npe/iHA3HAYEHbl IS OYHCTKHM BO3ZAYXAa OT [MbLIY

B CHCTEMAX KOHIHUWUOHUPOBAHHS H IPHTOYHOMH
BEHTH/IALIWH TNPH 3aNbUIEHHOCTH BO3AyXa [0
10 mr/m>.

DUIBTPH HE NPEAHA3HAYEHBI JUIA OYHCTKH
BO3/lyXa OT BOJIOKHHCTOH TBUTH H [0 KOH-
JMLHOHEPOB  MAKCHMAJLHOW  NPOH3BOAUTENb-
HOCTH.

Jna cMavyuBaHuA QHILTPYIOLIHX CETOK B Ka-
HECTBE 3AMACMBATENA NMPHMEHAKOTCS MAca:

Maci0 BUCIHHOBOE C TEMIEPaTypoit 3acTbi-
Banua MuHyc 20°C (F'OCT 7611-75%*),

macno uHaycrpuaisHoe H-12A, H-20A ¢
TemnepaTypoit sactpiBanua munyc 30°C (T'OCT
20799-75%);

macio npubopuoe MBI1 ¢ Temnepatypoil
zacTeiBaHud MHHYC 60 °C (TOCT 180576 *).

TABMULA 114, OCHOBHBIE PASMEPBLI, MM, ®WUJILTPOB BO3AVIIHLIX ®PI-3 (PUC. 111.9)

Hunexc | Tun konanumonepa | A A, A, B B, b| b H H, H, Hy {h|m
01.21134 KTI1I3-10 876 625 905 825 63 1415 : 6
1301 1750 1250 — = g
02.21134 KTL3-20 1732
03.21134 KTL3-31,5 1703 2051 1652 2640 2000 2332 — I3F
2300 sy
04.21134 KTL[3-40 2551 3140 2500 2832 — 19
06.21134 KTLI3-63. 2051 2640 2000 2332 — 15
1250 39 2425 =
08.21134 KTLI3-80 2551 3140 2500 2832 — 19
3453 4070 3402 27 __
12.21134 KTL[3-125 4051 4640 4000 2332 4332 31
16.21134 KTLi3-160 5051 5640 5000 2832 5332 39
20.21134 KTLI3-200 4051 4640 4000 2332 4332 31
5203 5800 5152 41 ___
25.21134 KTL3-250 5051 5640 5000 2832 5332 39
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TABJIMUUA II1.16. TEXHUYECKHE XAPAKTEPUCTUKHA OUIIBTPOB ®C-3

Hunexe Tun kosaMnMoHepa TMponyckuas VY aenbnas Bo3gyLuiHAs IMnomans
CHocoOHOCT MO Harpyska, ¢ponTansHoro
BO34YXY, ThHIC.M> /4 ThiC.M> /(4 M?) ceveHus, M2
01.20024 KTLI3-10 10 10 1,04
02.20024 KTLI3-20 20 10 2,07
03.20024 KTI13-31,5 31,5 10,6 3,15
04.20024 KTLI3-40 40 10,6 394
06.20024 KTLI3-63 63 10,6 6,31
08.20024 KTL3-80 80 10,6 7,88
12.20024 KTL3-125 125 10,6 12,62
16.20024 KTILI3-160 160 10,6 16,76
20.20024 KTLI3-200 200 10,6 18,9
25.20024 KTLI3-250 250 10,6 23,64
Hpodoancenue maba. 111.16
ObOveM Gaka 1o | CKOPOCTb ABHXKECHHS NO XOIy BekTpoaBAraTelh Macca (6e3
pabouero ypoBHf  [Bo3ayxa (GHIBTPYIOLMX CETOK, 3amaciuBa-
macna, m* cM/MHH Tens), kr
nepBoH BTOPO#A THIT MOUIHOCTb, | YacToTa Bpa-
KBt enms, 00/MUH
0,1 255
0,145 13 + 10 5,6 £ 0,5 4AA63A4 0,25 1440 340
0,27 650
0.27 700
0,42 1030
0.42 16 £ 1 7+0,5 AHP80A4 1,1 1400 1120
0,42 1400
0,42 1590
0,57 2090
0.57 2300

Mpumeyanue Aspondsamuyeckoe conpoTuicHue dunsrpos 100 Ila; sddexTurOCTE OUHCTKH Bo3ayxa 80%.

—

[P
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HL8. YCTAHOBKA
PETEHEPALIHOHHAS YP-1-02A

Veranoka YP-1-02A  (puc. IIL10) mpen-
HAa3HAYEHA MAJS BOCCTAHOBJICHUA (UIBTPYIOUIHX
CROMCTB OOBLEMHBIX HETKAHBIX (QHIIBTPOBANBHBIX
matepuanos mapku OPHK-TIT u UPII-1 cno-
co60M OTMBIBKH B BOJIE U MOCHCAYROIEH CyLIKH
IOJAOTPETBIM BO3AYXOM € LENBIO HX MOBTOPHOTO
HCTIONB30BAHHMA.

TEXHUYECKAS XAPAKTEPUCTHMKA
YCTAHOBKH YP-1-G2A

TpOoX3BOMATENILHOCTL  PeleHepalln

DHALTPYIOLLET 0 MATEPHANA, M/4 .39

HassieHe BOIbI ncpen ¢opcyiixamu,

Ila (grc/em?) . . . (6,86 —9,8)10*
T =1)

Pacxon Boasl Ha percHepanmio I'm

brabTpytowero marepuana, M® . 0,6

Temuepaiypa Bosayxa /IS CyLIKH

mareprata, °C ... 40-45

yCTdHOBO‘lHdﬂ MOI.I'.LHOCTI: !(B'!
BeHTarperara . . . . . . .55
A1EKTpONpHBOIA .

Tun n Homep m:HTl-mx‘ropa BLI4-75.6,3; 01 41214
ﬂ;)omacmsrmuocm BeH1al1 pelara,

M /Y . 10000
Tun anekTpoapHraTesis npuaona ka-
TYUKH H (poMbiBaTEns . . . . AUPBOA4
Bosmyxomarpesatens . . . L 0111214
, KT . . - |
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J
P 1520\ | .
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e
@. ~ 406
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Puc. II1.10. Ycranoska perenepamionuas ¥YP-1-02A
I pama; 2 wanekTponpusox, I- 1emnoobmMennuk, 4 - senrarperar,
5 6ak, 6~ BOLAYXOR0], 7 HANPABAKIOWIMA annapat Bentarperala
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HLY. KAMI PA ObUJIY AMBAHHUA KO-3

Kamepnt KO-3 npeTHasHavensl 8 dopyu
POBUHAA 803 1yUIHOIO NO10ka H OASAYKHBAHHA
LUl @ HeT L oﬁopvrlu BAHHA B8 KOHAHUHOHepe B jaHe
RAMEPhl HVEL1Ls CIKBHON MaTpy BOK LIS OIBO/A
KOH.ACHLAT 1 O0OP? 3V IOMerocs B ApdeMHBIX Gilokax
OPH TIOCTY1 ICHHI A0 I0IHOMO BO3yX Y B KOHIH
UMOHED, ¥ IH OTBO;ld BTATH HONATAKICH B kaMe
py 00CIymRHBAHUA W3 coceTHero oBop) AOBAHIS
(KaMep opolieHHs 6 10kd  1en 1oMaccoobvena
A 1 O jokd 1em oy ri msanu) (ran it 1117)

FALAMHUW ALt 1] OCHOBHBIF JAHHbIL
KaMi P ObCuiy AMBAHHWA KO 3

Hitaexe E I KOH 1RIHOHLP | M cCa w1
I e 6o iee
01 50004 KT1iZ 1o -
02 50004 KT113 20 67
03 sou04 KTU3-31,» 78
ud 4 KIL3-40 85
O S GOY K115 63 106
i KTU3-60 4
+ KTL3-125 140
10 UL U K1g3-100 150
PRVRRTY L K 1113-200 160
2> Supnd KT113 250 170

HL16. KAMEPBI BO3.I} IHIILIF
KB ¢,5-3 ¥1 kB 1-3

Bos 1vhidbic  KdM( b 1 po wasidd iHBL U8
CMULILHASA B0s LyUHIHBIY - O10KOB KB L;ﬁ.:_-‘l'\")i(.h idilh s
(UCENNUI 0 O0OPYIOBAHMA  Kawt (bl BOsAYLLHKE
HpHHOM 505 MM vvO3HadaroTes KB 0,5-3, mm-
puioun 1080 v KB 1}

KaMepbl Bu3dyllt * I0C Jo AR LH B Pasol
PAHAOM BHAE M WOTDA01CH HA MECTE MCHTAKd
18

Lhn

TABJHWUA ilx ¥ OCHOBHbBIF JAHHBIL
BO3AYUIHBIX KAMEP Kb

Yeromno. | Misaeke tus Macua kT
0B03HAYCHHE KOHEIHIJHOHC]Jl He 60J’]C€
01 52104 Kluld-1o 53
02 52104 KRTLE3 20 65
('3 52104 Krus-3ts 76
KB 0,>-3 062104 KTL3-63 100
652104 KTL3 160 151
2552104  KTII3 250 1606
0452204  K1L3 40 133
UR 52204 KTI3-80 167
KBI1-3 1252204  KT11i3 123 215
16 52204 KTILI3 160 240
20052204 KTL3-200 253
2552204  KTL3-250 265

11111, KJIATIAHDbI BO31YUIHbIE

K nananb so3ayimsie (puc 111 11) npennasua
YeHbL IS PErYJHPOBAHHMA 00BEMOB HAPYXHOTO
# PCUVMPKY IAHHOHHOIMO BO3AYXA. VOCTYNAKoLIero
B AOHAHUMOHEP 4 14KKC PCryTHPOBAHUS KOJIH-
YeLIBd BU3JYXd, HPOMNOINILEI O uepe3 BOINYXOHd
TpeBar. i

Kinamanst BosiylI™E™  (HO0OL & THIIOpPA3IMEp L
Oiy. Irui!‘«‘lﬁ:!!ﬂ"l'I:CSI BO BLL RKOHJUUHOHEPEX HO
VPH 710M BO3/I)LIHAH HATPY3kd Hd (PPOHTATLHOC
CeYeHl  KdTldHd He  10TKH4  {ipEeBBINIATE
Saeic w7 (4 M7) Tpit “10K Hal py3Ke 4ipoas
JAMKYCCROL CONPOTHRIIEHH. OTKPBITOTO KJIAMdHL
pasHo 25 Ia

K iditahibi BO3yiIabic 1una KBP mory ¢ ObiTh
VLT1AHOBJCHo! {IDH HEODYXOMMMOLTH) B BO3AYW
HBIX Kamepah

K aimdHLl BO3AYIMHBIL KOMU IEKTYIOTCH MJIEKT-
pIf COKMMii, LHEBMATHYECKHME MM DY tHbIMH
upuBoaamu (1ab i 11119)
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TABJUIA I11.19. TEXHUYECKHUE XAPAKTEPUCTHKH KNAITAHOB BO3AYIIHbLIX

O6o3navenue | Mugexc Tun IMpuson Konu- | [Mnomans B H Macca,
KOHIMLHOHEPa 4ecTBO |(hpoHTalb- KT, He
™I KOJM- | nopa- | Horo ce- MM Bonee
HeCTBO|  1of, qeHus,
T, M2
Knanaue! Bo3aymnbie
K3 0,5-3 01.33304 KTL3-10 3 0,42 844 48
503
03.33304 KTLI3-20 = 0,84 75
KTI13-40
6 1671
K2 1-3 03.34304 KTILI3-31,5; MD20-40/63-0,25-82 1 1,68 1003 101
KTL3-40
K3 0,5-3 06.33304 KTL3-63 = 5 1,7 _— 503 138
KTLI3-160
KD 13 0634304 10 3.4 1003 190
K3 0,5-3 2033304 KTI[3-200; M30-250/63- 2,6 503 220
KTL3-250 0,25-84 I 18 171
K3 1-3 20.34304 ’ 52 1003 300
01.33204 KTL3-10 3 0,42 44
KII 0,5-3 L g 503 e
03.33204 KTII3-20 = 0,84 87
K140 6 1671
KII 1-3 03.34304 KTL3-31,5; 1 1,68 1003 113
KTLI3-40
KII 0,5-3 06.33204 KTLI3-63 + 1.7 A5 503 150
12 421
Kn 1-3  *06.34204 KTL3-160 MHUM-K250- 34 1003 202
111-153061
KIT 0,5-3 20.33204 KTLI3-200; 2,6 503 235
2 18 5171
KIT 1-3 20.34204 KTLI3-250 5,2 1003 315
Knanaue! Bo3aymnkble 18 00BoAa BO3AyXoOHarperaresei
01,32314 KTL3-10 0,21 828 . 33
KB3 0,25-3 1
02.32314 KTILI3-20 0,42 1655 46
KTIL3-31,5;
03.33314 KTI3-40 M3>0-40/63- 1 6 0,84 1671 75
KB2 0,5-3 0,25-82 503
06.33314 KTILI3-63; 1,7 138
KTLI3-80
= 12 3421
KTII3-125;
12.34314 KTILI3-160 3.4 190
KB3 1-3 1003
20.34314 KTII3-200; MD30-250/63- 18 52 5171 350

KTI3-250

0,25-84
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Ipodo.acenue maba 11119

Obo3nauenue | Munexc Tun IMpuson Konu- | Tlnowans B H Macca,
KOHOMIHOHEpa - 4ecTBO [DPOHTANE- KI, He
Tl KO- | jopa- | woro ce- MM Gouee
HECTBO| 1ok, qeHns,
wr M?
01.32214 KTLI3-10 0,21 828 45
KBIT 0,25-3 1 "“
02.32214 KTLI3-20 0,42 1655 58
KTL3-31,5; MHWM-K250- 1 6 0,84 1671 87
03.33214 ¥T113-20 111-153061
KBIT 0,5-3 503
06.33214 KTLI3-63; 1,7 150
KTL3-80
12 3421
12.34214 KTILI3-125; 34 202
KTLI3-160
KBIT 1-3 1003
20.34214 KTLI3-200; 2 18 5.2 5171 365
KTLI3-250
01.32114 KTILI3-10 0,21 828 20
KBP 0,25-3 1 o
02.32114 KTL3-20 0,42 1655 34
03.33114 KTLI3-31,5;
KTL3-40 Pyunoii 1 6 0,84 1671 71
KBP 0,5-3 503
06.33114 KTLI3-63; 1,7 135
KTLI3-80
12 3421
12.34114 KTLI3-125; 34 185
KTLI3-160
KBP 1-3 1003
20.34114 KTILI3-200; 18 5,2 5171 330
KTL3-250

ML12. BJIOKH ITPHEMHBIE

HMPKYISIHOHHOTO  BO3/yXa,

KOHJIMITHOHEP,
MsroroBngorT GN0KM ABYX THIIOB, TPAMO-

Bnoku TNPHEMHBIC TIpENHA3HAYCHB! IJIA TpH-

€Ma, PeryJHpoBaHud, CMELICHHA U pacnpeneyieHus

N0 KHBOMY CEHeHHIO0 00beMa HapyKHOro M pe-

TOYHBIC H CMECHTCIIBHBIC.

TOCTYITAKOIUETC B

[To THIY TIPHBOd4 BO3YUIHBIX KJddAHOB
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6JI0KM MOCTARINIOTCA: PAMOTOYHLIE C 3IEKTPO-
npuBoaoM EBI13-3, npaMoTouHEie ¢ MICBMOTPH-
pojom BIITI-3, cMecHTesbHbie € LICKTPOTIPHBO-
nov BCO3-3, oMCCH"eIbHIbG € HEBMONPHBOAOM

Tpodoaxcerue mafia, 111.20

ECTL-3.

A2poINHAMHYECKOE CONPOTHBIISHAC 1IPUEM-
HLix BAVKOB IPH HOMWHATLHOR WPOU330IHTEdb-
1OCTH KOHOUIMOKepa ae Hoaee 70 Ma (Tads.

11.20).

TABAMIIA I1f 20 OCHOBHLIE JAHHBIE

[IPMEMHBIX BJIOKOB

Tun i Wnaexe | Tun Macca, kI,
Gaoka | | KOHIHUMONEPA He Gonee

01,5114  KTL3-10 165
0251134 KTil3-20 230

0351134 KTL3-31,5 300

BMD-3 0451134  KTLI3-40 325
0651134 KTU3-63 525

08.51134 KTII3-80 570

1251134 KILU3-125 1060

16.51134  KTI3-160 1205
20.51134 KTL3-200 1445

25.51134  KTU3-250 1670

01.51124  KTU3-10 175
02.5i124  KTL3-20 240
03.51124 KTI3-31.5 310
04.51124  KTI13-40 335

06 51124  KTL3-63 335

bIIM-3  08.51124 KTU3-80 580
12.51124  KTU3-125 1070

16.51124  KTHU3-160 1215

20.51124  KTL13-200 1500

2551124 KTL3-250 1725

01.51234 KTL3-10 205

02.51234 KTL3-20 205

(0351234 KTI3-31.5 370
04.51234  KTU3-4C¢ 505

06.51234  KTIL13-63 660

BC3I-3 0851234  KTLI3-80 855
1251234  KTL3-125 1230

16.51234  KTLI3-160 1700

2051234 KTLL3-200 1680

25.51234 KTU3-250 2370
06.51334 KTI3 63 870

0% 51234 KI1113-80 950

BC32-3 121334 KTi3-125 1605
16.51334 KTL3-160 2095

20.51334  KTU3-200 2275

25.51334  KTU3-250 2885

04.51434 L 1113-40 370

R('D3-3  08.51434 KTLU3-80 1000
1251434 KTL3-125 1600

20.51434 K 113-200 2190

I'nn Hnacke Tun Mucca, xr,
HitoKd KOHAHUKOHEPA He Gonee

01.5i224 KTL3-10 230

02.51224 KTL3-20 330

03.51224 KTLI3-3L,5 395

04.51224 KTL3-46 530

06.51224 KTLI3-63 685

BCI11-3  08.51224 KTLI3-80 880

12.51224 KTLI3-125 1250

16.51224 KTII3-160 1690

20.51224  KTL3-200 1750

25.51224  KTLI3-250 2455

06.51324 KTL3-63 895

08.51324 KTL3-80 975

bCI12-3  12.51324 KTL3-125 1625

16.51324 KTL3-160 2110

20.51324 KTL3-200 2345

2551324 KTL3-250 2995

111.13. BJIOKH IMPUCOEAMHMUTEJIBHBIE

Briokn TNpHCOCAMHHTENLIBIE ObecneYnBaiot
BX0/1 o0padoTaunoro B KOHUMIHOLEPE BO3,LYX.
B BEHTHJIATOPHBIS &1 PEraThi BeiLyCkaroTCH G.10K:
NPHCOCAHHHUTCTLHBIC BCHTAI PEraToB OJHOC I'OPDH
Hero BcachiBans BI11-3 u aByc10poHHEro Bcack!
Bauua bI12-3.

11114, BEHTWJISATOPHBIE AI'PECATHI

BeHTunaTopHbie arperaibl TNPCOHAIHAYEHE
JU18 1IEPEMELLCHHS BO31YXA B LEHTPAIbHBIX KOH
JIHIMOREPAX M MOJa4H ero K MecTam motpeb.c
Hua Bo Bcex KongMuUMOhepax NPUMEHAKOTCA BEHT
arperaTol paMajibHBIC,

B xouguunonepe KTL3-10 npumenserc
BEH1AIPEraT OJHOCTOPOHHEIO BCACBHIBAHMA T
nepsoit  cxeMe wcuosHenws (puc. 11112, a),
KTL3-20, KT13-31,5-KTiL(3-125 entarperan
O/JHOCTOPOHHEI O BCACWBAHUA MO LIECTOH CXeM
(puc. 1IL12, 6), 8 KTL3-160, KTL3-200
KTL13-250 — BeHTai peraThi ABYXCTOPOHHEIO BC:
chiBaHMA T ceapMoi cxeme (pue. 1L12, ).

TexHu4eckMe XapaKTCPUCTHKM M OCHOBHB
Pa3Mepbl BEHTWIATOPHLIX ArPETaToB HPHBE/ICH
B 1a6m. 111.21-111.22.
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Puc 11 12 Benrunstoprsie arperaisl Ne 6,3 (a), Ne 8 (6),
Ne 11,2, Ne 16 u Ne 20 (8)

I xopnyc, 2 pama, J BAOGpPOMIONATOP, 4 ICKIPOABMTATE b,

S-ysen puaa ¢ pabounm koiecom, 6-HanpaBasIoOUnSt annapat

€ NPHBOJIOM, 7 MpPHBOI € ek [POABHIATENEM M KJIHHOpEMEHHOH
nepenaveit

TABJIMLA II1.21. TABAPUTHBIE X [TPUCOEJANMHWUTEJIBHBIE PA3IMEPLI, MM, BEHTHUJISITOPHBIX
ATPEIATOB M 11,2, 16; 20, 16/2, 20/2 (CM. PHC. IIL.12,q)

Homep senruasTop-

HOTO arperara H L L, L, Ly L, B, B, B, B, B a
11,2 780 3240 1965 728 860 1200 784 475 1600 250 950 784
16 1055 3744 1834 1040 1253 2300 12 640 2590 310 1270 1120
20 1280 4030 1632 1400 1666 3200 1520 795 3185 325 1550 1600
16/2 1115 3540 3356 1010 1335 2300 2375 - — — 2400 1505
20/2 1430 6986 3516 1200 1670 3200 2935 — — — 2980 2005

HMpodoancenue mada. 111.21

Homep BenTuasToOp-

HOrO arperaia 6 8 8, 8, N ! L l, k m z, wr
11,2 784 42 42 42 42 750 750 750 834 1315 28
16 1120 32 98 157 92 1125 1000 875 1190 1160 36
20 1400 48 101 110 73 1375 1500 1250 1470 950 49
16/2 2240 —_ — — —_ i — = - 2600 —
20/2 2990 - -~ — — — — — 2810 —
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358 TTpuaoncenue 111, Llenmpaabubie KONOUYUOHEPL U KOHOUYHONE PBI-MENAOYMILIUIAMOPbL

liL.15. KOHAUIIMOHEPBI MECTHBIE
HEABTOHOMHBIE THUIIA KHB

Kounauumonepe:r KHB (puc. 11113, Tabu.
I11.23) npennaswauensl [Uis KPYTJOTOAHYHOTrO
TCXHONOMMYECKOTO M KOM(OPTHOTO KOHIAHLHOHH-
POBaHUs B TMOMECUICHWAX TPOW3BOJICTBEHHBIX H
obwecTBeHHBIX  37auuii. KoHIUIHOHepsl MoOTY1
NPHMEHATECA B CHCTEMaX KOHAMIIHOHHPOBAHUA
¢ TEMJIO- ¥ XOJIOAOCHADKEHHEM OT LEHTPAJILHBIX
uctounukoB (T3Ll, ueHTpanbHAH KOTe/bHad,
HCHTPAbHAS XOJIOAWIIBHAS CTaHLMSA, apTe3HaH-
cran ckpaxnHa). [lpeneapHbie 3HaUeHHA TeMnepa-
Typbl HAPYXHOTO BO31yXa, oOpabaThiBacMOIO B
KoHauuHoHepe, oT 40 mo munyc 45°C u HExKe.

g

BRRRAR g

8 _ 1860 2170) ™ 0
L#omﬂ e 7904 ( 2774 L x

KoHIuInHOHepb! OCHAILICHK  DJIEKTPHYECKO#
CHCTEMOM PETyJHpOBaHHUA W 00CCMEUHBAOT ABTO-
MaTH4eCKOS MOAACPKAHHE TEMNEePATYphl BO3/1yXa
B MOMEILEHHH ¢ TOoUHOCTRI0 + 1°C H oTHOCHTENE-
HOH BJIAXHOCTH B TMOMEIICHHH C TOYHOCTBIO
+7%.

Ipumep yenoeroro obosunavenus KHB-6,3-01.

KHB - KOHMIIMOHED HEABTOHOMHDIH, HMEIO-
LM 3anac noJHOro /IaBJeHUs Ha BhIXoJe, oOecte-
YHBAMOIHE NOAEPKAHUE 3a/JAHHOR TEMIEPATY LI
H BJIA)XHOCTH BO3AYXd W OYMCTKY €ro OT MBLIM,

6,3 —npOM3BOAUTEALHOCTE MO BO3AYXY.
ThC. M3 /y;

0,1 =mMomdbukamms

BUIXOR ROIAYXA
———

i

13

Puc. I111.13 Konmnunoneper KHbB-3,15-01 u KHbB-6,3-01 (2), KHb-10-01 1 KHB-20-01 (6)

I nane 1> cuoiosas, 2 cenapatop, 3 m 7 BO3AYAOHATPEBATETH BIOPOTO M IIEPBOTO NOJOTPEBA, 4 - BEHTHAATOPHLIA arperar, § xnanan
BO3AYWNBIH, 6 duibrp podaywmbih, & koxtextop. 9 -mManomerp, 10-uacoc, !l wnanan nounaskoppli, /2 -knanan obparuwi,
13 ¢nabip Bonsiol, /4 konnexrop ¢ dopcyHkamu, /5-CMOTpOBOE CTEKIO



111.15. Konduyuorepst secmubie neagmonomuvie muna KHE 359

TABJIMUA 111.23. TEXHUYECKHWE XAPAKTEPUCTUKKM KOHANLIMOHEPOB KHE (PHUC. I11.13)

[MokaszaTesb KHB-3,15-01 KHB-6,3-01 KHB-10-01 KHB-20-01
TIpoH3BOMMTEILHOCTL 1O BO3- 3150 6300 10000 20000
ayxy, M°/4
TIpOM3BOAMTENLHOCTL 1O XOJIONY 21,5 43 67,5 135
TIpH HAYaJdbLHOR Temmepatype
so3ayxa 30°C, OTHOCHTENLHOMH
snakHocTu 40%, HavanbHOH
TEMIIEPATYPE XOT0AOHOCHTENSA
8°C, xBr
[IpoU3BOMTEILHOCTL MO TEMJIO-

Te, XBT:
nepBoOro MOAOrpesa TMpH 75 150 240 480
Ha4aabHOH TeMnepatype Bo3-
ayxa —30°C, navanbHOM
TeMmmepaType TEIUIOHOCHTENs
130°C
BTOPOrO MOJOrPeBd MOPH Ha- 12,5 25 40 80
YABHOMH TEMIIEPATYPE BO31yXa
11°C, ravanbHOH TeMIepaTy-
pe TennoHocutens 70°C
Janac MOJIHOTO A4BIICHUH HA Bbl- 300 300 300 300
X04€ A45 BO3/YIUIHbIX KaHAOB,
MMa
ek THBHOCTE OUUCTKH BO3/1yXa, 92 92 92 92
%
XonogoHocuTEIb XonoaHas Boaa
Pacxoa XOJOJMOHOCHTENs, KI/u 7800 13000 20000 35000
Pabouee AaBleHNe XOJIOA0HOCH- 0,25 0,25 0,25 0,25
Tens nepea gpopeynkamu, Mlla,
He Gonec
TensoHocuTe b [opsuas Boda
TemnepaTypa TEMJIOHOCHTENH Ha
sxoge, 'C:
nepBoro 11040rpesa 130 130 130 130
BTOPOrO » 70 70 70 70
Pafouee mapieHHe TeNJOHOCHTE- 1,18 1,18 1,18 1,18
18, MIla, ue Goee
Pacxo[ TENJIOHOCHTENS, Kr/4,
He Gosee:
NEepBOro 10A0rpeBa 1075 2150 3440 6880
BTOPOro » 360 720 1150 2300
VeraHOBOYHASI MOITHOCTh, KBT, 2,29 4,54 7,74 15,44
B TOM 4YHCTIE:
BEHTHIATOPA 0,75 3 5.5 I
Hacoca 1.5 1,5 2.2 44
MCMOJIHHTENBHOIO MEXaHU3IMa 0,04 0,04 0,04 0.04
MorpebaseMas MOUIHOCTL NPH 24 4, 7.9 14,7
HOMHHANLHOH IPOH3BOIHTE b~
HOCTH TIO BO3Ayxy. kBT
Pox Toka Mepemennelii Tpexdasublii
Yacrora Toka, [l 50 50 50 50
Hanpsxerue, B:-
B CHJIOBOI ceTH 380 380 380 380
B LieMH YIIPaBJICHHA 220 220 220 220
Macca KOHIWMIHOHepa, Kr 720 870 1380 2080
Macca nybTa yNpaBiCHUs, K 20 20 20 20
Maomwans TeNnn000MEHHOI nosep-
XHOCTH BO3yXOHArpeBaTels, M~
Nepsoro NoJorpesa 11,65 16,94 249 249
BTOpPOTO » 11,65 11,65 249 249
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IHpuaoncenue L1, Lenmpaabnsie KOHOUYHOHEPSl U KOHOUYUOHEPI-MENA0YMUAUIAMOPS

Hpodoancenue mada. 111.23

[Mokazatens KHB-3,15-01 KHE-6,3-01 KHB-10-01 KHB-20-01
IMnowans dpontansHOro ceyeHus
110 BO3/YXY O/IHOTO BO3yXOHATpe-
BaTENs, M*:
NEepBOTO MO0 peBa 0,485 0,7 1,05 1,05
BTOpOTO » 0.485 0,485 1,05 1,05
IMnowans KUBOro CCYCHHA MO
TENJAOHOCH I¢JI0 OJIHOIO BOSJIyXO-
Harpesartesis, M
NEPBOIO 10/10I peBa 0,000346 0,000693 0,000693 0,000693
BTOPOro » 0,000346 0,000346 0,000693 0,000693
KosmuecTBo BO3AyXoHarpesare-
JICH:
1IepBOro Mo/0rpesa 2 2 2 4
BTOPOTO » | 1 1 1
Pacxoja TennoHocuTeNns, Kr/u:
TIEpBOrO AOAOTPEBa 1075 2150 3440 6880
BTOPOTO » 360 720 1150 2300

Mpumevanue. INo TpeGopannio 3aKa3ydKa KOHAMIHOHEP Ha JKCIOPT MOXET M3rOTOBJATLCA AN1i paboThl OT
aekTpoceTH TpexdazHoro Toka ¢ vacroroil 50 [y, vanpsxennem 400, 415, 440 B u yactotoit 60 I'n, HanpsxKeHHeM

380, 400, 415, 440 B.

Koapduument tensonepenaun, Br/(m*-°C)

K = 24,36 (vp)g.494 w0.127

1de (vp)y ~MACCOBAS CKOPOCTH BO3ayxa B Haberaiowem
NOTOKEe (NpOH3BeJEHHE CKOPOCTH BO3JyXa Ha ero
IJIOTHOCTE  BO (POHTAJILHOM CeYeHuu KaaopHudepos),
kr/(M?-c); (W—CKOpOCTb BOABI B TEILIONEPENAIOIINAX
TpyOKax, M).

AdpOIHHAMHYECKOE CONPOTHBIICHHE OJHOIO
Bo3nyxoHarpepatens, Ila
AP, = 3,6(vp);,"5
I'nnpasnuueckoe CONPOTHBJICHHE B OIHOM
BO3/lyXoHarpesarene, Ila
APw = Bw?,

rae ko3dduusenT B ans Kakmoro THmopasMepa NPHHH-
MdeTCd PABHBIM:

T¥mopasmep KHB-3,15-01

KHB-6,3-01

KHB-10-01 KHB-20-01

B. . . .. .. 3.6-10*

2,6-10%

2,39-10% 2,39-10%

TABJIMLLA 111.24. OKTABHbIE YPOBHU 3BYKOBOW MONHOCTH KOHAUIIMOHEPOB, 4B,
H KOPPEKTUPOBAHHBIE YPOBHH, nb-A

Tun konanuKOHEPA

OkTaBHbIE YPOBHH 3BYKOBOH MOIIMOCTH wyMa, AB, npH cpeane-
FEOMETPHYCCKHUX HACTOTAX OKTABHBIX [10JIOC, l"u

KoppekTHpoBaHHbIE
yposhy, b A

125 | 250 l 500 | 1000 Fooo I 4000 | 8000
84 81 82 79 76 69 62 83
KHB-3,15-01 — — = - = = = =
87 85 85 85 79 76 72 88
94 87 86 86 79 75 68 89
KHB-6,3-01 — = - — - = = -
88 88 88 87 81 77 72 90
95 93 91 91 86 79 73 94
KHEB-10-01 = . - — O -
9 91 89 91 87 81 76 94
9% 95 95 95 89 82 76 98
KHB-20-01 — = = = = - = —
98 97 96 96 92 87 80 99

ﬂpuMeanHe. B uncaurene YKa3zaHbl YPOBHH 3BYKOBOH MOLWHOCTH iyMa, H3JYy4YaeMoro B BO3YX0BOA
HAI HETUHHA, B 3HAMCHATEJIE ~ IIYMA, H3JYHaeMOro BOKPYI KOHIHIHOHEPA 6e3 NPHCOCAHHEHHBIX BO3AYXOBOJ0B.
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TABJIMIA 111.25. KOJ 1O OKIT AJ1d ITOCTABKH KOHAULMOHEPOB

Tun KOHAMUHOHEpA

Koa no OKII pns nocraBki KOHAHUHOHEPOB

Xo3sicTBa

118 HYKI HAPOJHOTO

Ha 3KCIOPT B CTPdHbI C KJIHMATOM

YMEPEHHBLIM TPONHIECKHM

KHB-3,15-01 ¥XJI14 48 6221 3007
KHB-3,15-01 ¥XJi4 -
KHB-3,15-01 T4 -
KHB-6,3-01 ¥XJI4 48 6221 4007
KHB-6,3-01 YVXJI4 —
KHB-6,3-01 T4

KHB-10-01 VXJ14 48 6221 5007
KHB-10-01 VXJI4 —
KHB-10-01 T4 —
KHB-20-01 ¥XJ14 48 6221 6001

KHB-20-01 ¥YXJI4 —
KHB-20-01 T4 -

11L16. KOHAULMOHEPBI
ABTOHOMHBIE THITA KIIAl

KonauuuoHeps! aBTOHOMHBIE 0OI11ero Ha3Ha-
yeuus KITAl ¢ BOAAHBIM OXJaXIEHHEM KOHIEH-
catopa (puc. I11.14, Ta6a. I11.26-111.27) npeauna3-
HAYEHbI IS KPYIIOTOHYHOTO TEXHOJIOTHYECKOTrO
# XoMPOPTHOTO KOHJIHIMOHHPOBAHHA B MOMeLle-
HUSX TIPOM3BOACTBEHHBIX M OOIIECTBEHHBIX 311a-
miif. B KOHAHIMOHEPAX OCYIIECTBIIAIOTCH OYHCTKA
BO3AYXA OT TBUTH, OXJIAX/EHHE, HATPEB U YBJIAK-
HEHME,

Kouguuuonepsl ofecrneynBaloT B OGCITYXH-
BaEMbIX TIOMELIEHHAX ABTOMATHYECKOE MOAJAEp-

48 6221 3008 -
. 48 6221 3009

48 6221 4008 —
— 48 6221 4009

48 6221 5008 —
— 48 6221 5009

48 6221 6002 -
- 48 6221 6003

KaHue TemnepaTtypel oT 18 no 28°C ¢ TOYHOCTLIO
+1°C u oTHOCHTENIBHON BaaxkuHOCTH oT 30 10 70%
¢ TOYHOCThIO +7%. IlpenenbHble 3HAYEHUS TEM-
nepaTypul HAPYKHOTO BO3AYXA IPH IKCILTyaTAIlHH
ot 40 go munyc 45°C.

Kouauuuonepsl npeaHa3HaueHbl A IKCNIy-
aTanuu B YCI0BHAX yMmepenHoro ximmMarta (VXJI),
kaTeropus pasmemenns 4 no FOCT 15150-69*.
Konnuimoneps! uarotosnstor no TY 22-117-20-87.

[Mpumep yernoseoro obosuavenns KITA1-4,4-01;
KITA — KORIMITMOHEP MPOMBILUIEHHBIA 4BTOHOMHBIH;

1 —c BOIAHBIM OXJIAXKOEHUEM KOHAEHCATODA;

4.4-NpOU3BOIMTEILHOCTD TI0 BO3AYXY, ThIC. w3 /u;

0,1 —moaupuKanus
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Puc. 111.15. Konpuumonepst KIMA1-7-01 (a) u KITAI-11-01 (6)

]-arperat BEeNTH.AATOPHLI, 2-KJIeMMHHK; 3 -naueib cbemuan; 4- mwutok npubopos; 5- BEHTHIL MEM-
OpanHbIf; 6 GUALTP X1ANOHOBHIH; 7 KonAencatop; § pene mapaenua; 9 GUoKMpylowee YCTpoWCTBO;
10 - Bo3ayxoHarpesate/ls leKTpudeckuit; //-pacnpenesenis xnagora; [2-Bo3nyxooxnamdreis; /3-yer-
poiicTBO yBAAKHHTENBHOE, /4 BEH(Wls TEPMOPETYIdpylOmMA; [/5-Komnpeccop; /6 ¢GMIBTP BO3AYILHBIA;
17 - xanopudep (nocrapisercs no ocobomy Tpefomanuio 3akajuuka), /8 - 1aTYMK pejle pazHOCTH aBienui

-
Puc. 111.14. Konmnuuorepsl KITA1-2,2-01 (a) u KITA1-4,4-01 (6)

| arpera1l KOMNpeccoOpHO-KOHICHCA IOPHBIA; 2 - BEH1 1L TEPMOPEry HpYIOWUiL; 3 pacnperenTedb XJIaaoHa;
4 WM oK NPHEOPHEIE 5 - BOIAYXOOXIAAUTEIb; 6 KIASMMHHK; /- arperaT BEHTHIA10pPHbIH; §—Giokupylowee
YCTPOHCTRO; 9 - YBAaKHUTENbEOE YCTPORCIBO; /0~ BO3TYXOHArPeBA1€b IEK rpUYecKuil; /7 - nanens chemHasn;
12 duas1p BosnyIumbid; 13 -Kanopadep (nocrasisercs no ocobomy TpeGoBanmio jakasuuka); /4 -xonaen-
caiop; 15 BeHTH.IL 2IEKTPOMAriu ribil; [6- pene masienws, /7 Komnpeccop. 18 - dunbtp xaagouoswii
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Hpuroxncenue [11. Llenmpatohible Konouyuonepsl 1 KOHOUYHOHEPH-MERAOYIU U 3AMOPbI

TABJIMLIA 111 26 TEXHHUYECKUE XAPAKTEPUCTHUKHM KOHAWLMOHEPOB KAl (PUC II1 14
W 111 15)

IMoxaszdicnn

] KIIA1-2.2-01

KI1A-4,4-01 ] KIIA1-7,0-01

KITIAI-11-01

[Mpou3BOAHTEALHOCTL O BO3-
nyxy, M3/q
IMpousBonuTenbHOCTE 110 XONOAY
MpH TeMMEpaType BXOIANICIO B
KOHJIMuMOoHep Bo3ayxa 27(+2)°C,
OTHOCHUTEIbHOW BIIAKHOCTH
50( £ 5)% u TeMnepatype ox-
Jlax/1aroluei Boabl HA BXOjE
24(—2)°C xBr
TTpOM3BOANTCIBHOCTD MO TEM0-
Te, kBT, He Menee:

C WICKTPHUUCCKHUM BO3JIYXO-

HArpeBaTEICM

¢ KaJopudepoM mpu Temmepa-

Type BOJbI HA BXOJE

t,=130°C, 1, =70°C
[Ipou3BOAMTCILHOCTE MO BJiATE,
KI'/4. HC MEHee
Banac MOJIHOTO JTaBJ/ICHUA HA BbI-
XOJe 1S BO3OYLIHBIX KAHAJIOB,
[a, He venee
OdhekTHBHAA MOILHOCTD, KBT
SdeK THBHOCTL OYHCTKH BO3AYXA,
%, He MEHee
XOMOAWNbHBLIR areHT
MaKCHMAIBHO [0MYCTHMAS TCM-
NEPATYPA OXJIaAarollei BO/IbE Ha
Bxoue, C
Pacxoj1 oxJaxnarolmei KoHeH-
catop Bomsl, M*/4, He Gonee
YcTanoBoyHas MOIIHOCTh, KBT

KOMIIpeccopa

BEHTH1AT0pa

BO3JIyXOHATpeBATENs 3JIeK-

TPHYECKOTO

VBJIAMHUTEILHOIO yCTpoicTBa
[MoTpebasemas MOLIHOCTE MpH
HOMUWHAILHOH POM3BOIUTE b~
HOCTH TO xonoay, xBr, He Gomee
Yacrora Toka, I
Haplieine BOAOMPOBOIHON BO/IbI
fepe)l MOMIABKOBBIM KIAMAHOM
YBJIAXKHHTEILHOTO YCTPOMCTBA,
MIla (xrc/cm?)
JonycTuMoe aaBieHHe BOJBI,
MIla (krc/cm?), Ha Bxome:

B KOHJIEHCATOP

B BO3YXOHArpepaTe/Ib
IloTeps aaBiACHUS MO BOJE B KOH-
nencatope, MTTa (xrc/em?)
Hanpsxenne, B:

CUNIOBOM nenu

Hen| ynpaBieH!s
Macca, Kr:

6e3 kanopurepa

¢ xaaopupepom
Kox no OKII

2200
11

6,3

17
2
300
34,5
85
Xnanon-12

29

1.6

0.1 (1)

380
220

445
470
48 6222 4005

4400

22

34
4
300

68,5
85

Xnanon-22

29

38

380
220

540
570

48 6222 6006

7000 11000
32 51

15 24

51 73
8.5
400

98.8
85

149,2
85

Xnanon-22
29

Xn1anou-22
29

4.9 9

6,5
15 24

11,4 18

0.15 (1,5)

380
220

380
220

780 1120
820 1180
48 6222 8065 48 6222 8068
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TABJMLA III 27 OKTABHBIE YPOBHH 3BVKOBOW MOMHOCTH KOHAWLIMOHEPOB, 1B,
W KOPPEKTHPOBAHHBIE YPOBHH, a6 A

Tun OxTaBHBle YPOBHM, 1B, NpH cpenHereoMeTpHYeCKnX 4acToTax KoppekTuposanHbie
KOHIHIMOHEPa OKTaBHBIX noaoc, I'm ypoBHH, 0B A

125 250 500 1000 2000 4000 8000

84 81 77 75 71 67 60 78
KITA1-2,2-01 — — — —_ — = il S

78 78 79 77 73 69 62 82

84 81 78 82 76 71 64 84
KITA1-3,5-04 s — — —_ — — _ i

80 78 79 82 78 71 64 85

85 82 79 82 78 74 65 85
KITA1-4,4-01 — _—y — — —_ i ik =5

81 80 80 82 78 75 67 85

94 87 86 88 79 75 68 90
KIA1-7,0-01 — — — — — = — -

88 83 85 89 79 75 70 91

95 89 88 89 82 79 74 91
KIMA1-11-01 — — —_ e < = i ol

90 86 86 89 82 79 74 91

Ilpumevyanue B uMcaMTene ykasaHbl ypOBHH 3BYKOBOH MOIIHOCTH LIyMa, H3Jy4aeMOro B BO3XYXOBOX
HATHETaHHS, B 3HAMEHaTeJe —IIyMa, H3Ty4aeMOoro BOKDYT KOHAHLMOHepa Be3 npHcoeJHHEHHBIX BO3IYyXOBOIOB

TEXHHYECKAS XAPAKTEPUCTHKA

KOHAULIMOHEPA KIIA1-3,5-04 (PUC 111 16)

Tpor3BoATENbHOCTS 110 BO3OyXy, M*/4
TpoussoIMTeIBHOCTE N0 X000y NPH
TeMIepaType  BXONMILUEro  BO3AYyXa
(41 + 2)°C, OTHOCHTENLHOMN BIIAXKHOCTH
(40 + 5)% n TemnepaType OXJIAXIAO-
we# Bomel Ha Bxome (30 + 1)°C, xBt
TTpou3BOTMTENLHOCTD 110 TeruioTe, KBT,
HE MeHee
Ipom3BoMTENBEHOCTL 110 BUIATE, KI/4,
He MeHee
3amac MOJHOrO [JABIEHMS HA BhIXOJE
A Bo3AyIIHBIX Kawasios, [la, He,
Metee

HAs MOINHOCTB, KBT

HOCTB OUMCTKH Bo3ayxa, %,
He MeHee
XonoaunbHel areHT

3500

17,6
15

4
300
329

85
XTa108-12

MaKCHMATBHO QOMYCTHMAs TeMIIepaTy-
pa Oxnaxiuarwolled BOIbI HA BXOOE B
koHzeHcatop, °C
Pacxon oxnaxparouieif xonmeHcaTop
BoIEl, M3/, He Gonee
YeTanoBOYHAS MOILHOCTD, KBT
BEHTHIATOPA
KOMIIpeccopa
BO3QyXOHArpeBaTeNs
YBJIAXKHHTETLHOIO YCTPOICTBa
TTorpe6GisieMas MOLHOCTh MPH HOMH
HATLHOH NMPOU3BOAHTETBHOCTH MO XO-
nomy, kBr, He Gomee
Yactora TokKa, I'y
Hanpsokenne, B
CWIOBOH LNy
LEMH YITPaBJIeHHA
Macca, kr, He Gosee
Koa no OKII

10
50

380
220
750
48 6222 5052
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Hpuaoxncenue 111. Lenmpaivinie KOHOUYUOHEPD! U KOHOUYUOHEPHI-MENAOVIMUAUIAINOPHT
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Puc. IIL16. Konauuuonep KITAIL-3,5-04

| xonpencarop, 2-peie naBienus, 3-KoMnpeccop: 4 JATYHK-PeNie PA3HOCTH JABAeHHR; §-BEHINAL 31eKTPOMATHUTHBIN, 6—BEHTHIbL
fEPMODETYIRPYIOUIRA, 7 —pacnpefennTelh XIaA0Ka, §— KNEMMHHK, 9-arperar penTrasTopibii, /0-dunsrp xnanowoswit /1 drabtp
BoanynmbiL, /2-Bo3aysonarpeeatens, /3-Gaokmpyiouiee yerpodictso, /4 - Boanyxooxiaantens, 15 -TepMopene

ML17. KOHAUIMOHEPDBI
ABTOHOMHBIE THUITA KTA

Kouanunonep KTA2-5-02 npeanasHauen asis
KPYIJIOTO/IMYHOTO TCXHOIOTHYECKOro n xompopT-
HOTO KOHAWIMOHMPOBAHHSN B OOCIYyKHBACMBIX
NOMEIIEHHAX TTYTEM OXJIAXK/ACHHA MIIM T1010TPEBA,
BCHTHWISIMM H OYMCTKH OT NMbUM. MoXeT mpume-
HATBCA B CHCTEMAaX KOHIMIHOHAPOBAHMA JHCIET-
4epPCKHX TIYHKTOB, MOCTOB ympamicHus, nabopa-
TOPVLIX TOMEUIEHHH, BBHIMHCTHTE ILHBIX LEHTL OB
' Rrrm kaeTest ¢ npaHupaMu IO aBTOMATH-
YCUKOMY pery....pOBAHHYs BIAKHOCTH BO3AYXd.

TEXHUUECKASI XAPAKTEPMCTHKA
KOHIUIIMOHEPA KTA 2-5-02

TTpON3BOIHTEILHOCTL 110 BO3AYXY
(HoMuBamBHAR), MM . . . . .
Xo0n10101pON3BOIHTENLHOCTE  HOMH-
HanbHas (MpH TEMIEPATyPe KHIICHHA
x1agona +6°C, npH Temueparype
koHgencamul  +55°C. npu oTHocH-
TesnbHOM BnaxuocTn Bosayxa 50%),
kBr . . . . . . . . . .2436

50005500 + 10%

Tenoupor3BOIHTEILHOCTE (IIPH TeM-
neparype BOALI HA BXOJE B BO3IY-
xoHarpesareiab +95°C), kBt . . 36,54
Biaronpou3BoJHTeNBHOCTE, KI/4 . . 6,45
3anac 1oJHOro JaBASHHA HA BBIXOJC
BO3ayluHBIX Kavanos, Ila . . . . 400
Tun kompeHcaTopa . . . . . . BO3AYIIHBI
Pacxon oxnakaatomei cpeast, M2/ 11600
IMorpebnsemas MOMMHOCTL NPH HO-
MHHAJLHON NPOM3BOAHTETLHOCTH 110
xomoly,xBr. . . . . . . . 12,5
Macca, kr, e Gone . 1000

Kouwxmmouep KTA 1-3,5-04 ¢ poasmbiM oX-
naxaenneM kougeucaropa (puc. 111.17) npumens-
eTcd HA TPESJINMPHATHAX METALITYPrHYecKoil mpo-
MBIIIIJIEHHOCTH i1 OGCTYyRKUBARNS MOCTOB YIpaB-
NEHHs POKATHBIX CTaHoB, NabopaTopuii, KoMHAT
OTABIXA NIPH TEMIEPATYPE OKPyXKaroleH Cpeel 10
60°C.

B KOHIMLUHOHEpEe OCYIIECTBISIOTCH OYMCTKA
BO3NYXd OT MbLIM, OXJaX/JeHHE, HATPEB H YBIaX-
nenue, OOecrnieuupaerT B OGCNYXHBAEMBIX TOME-
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H1.17. Konduyuonepsi agmonommvie muna KTA
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Puc. 111.17. Koponunonep asTonoMusid KTA1-3,5-04

[~ xomaencaTop KOKyxOTpy6ubill; 2 wntok pene. JF- GuiabTp XNanoHosblit; 4 BenTab MemGpamubiif. 5- naHenb ynpaslienus;
6 ycrpo#icrBo ysiamrATENbHOE, 7-1WM10x npubopuni, § arperar pernaaTOpub, ¥ w1 ynpaw.aenwa, /0 - Bo3nyxonarpenalens
anek rpHyeckni, 1/ Bosgyxooxnanmrenn, [2- guabTp BOInYIUNBIA. [3- BEHTHIL ICPMOpE! yARPYIOWRNA, 4 KoMiipeccop

HICHHAX ABTOMATHYECKOE RO

epXKAHHE TeMmepa-

Typel o1 18 10 28°C ¢ Tounocthto +1°C u oTHO-

curenbHOM BrnaxkHocTH 30-70%

15 %.

TEXHHYECKAS XAPAK

C TOYHOCTBK

TEPUCTHUKA

KOHOWIIMOHEPA KTA 1-3,5-04

[pon3BoAMTENLHOCTL MO BO3IY-
xy, M . . o 5
[[poM3BOANTENLHOCTE MO XOI0Y
NpH TeMIiepaType OKPYRAMIIETo
po3ayxa 41 £ 2°C, OrHOCHTEMb-
Hod BraxuocTH 22%, Br (kkan/4)
[Mpon3BOIHTENBHOCT MO TEILIO-
Te, Bt (KKaa/4), € 2K TPHYECKAM
BO3AYXOHAI peBaTenem .
3an4c HOMHOIO J4BIEHUS HA BbI-
Xone UMM BO3AYLIHBIX KAHUTOB,
Ma (R]‘C/Mz) @
IPer THBHOCTL OUHCT
xa, % W @ W H s @
Braroupor3soaMTeIbHOCTb, KI/4
Pacxoa  BOABI, OXJaxAaromed
KOHJIEHCATOP, M™/4 2
MakCHMAJILHO JACTYCTHMAan TeM-
Neparypa oxXfMaxaarwmeil Bomder
Ha pxoge. °
MoTpeGaseMas MOWHOCTL B pe-
KAME OXTAXKIEHHS C yBIAAXKHe-

KH BO3y-

3150

14 500 (12 500)
15000 (12900)
300 (30)

85

2

2,6

40

HHEM (IpH HOMHHAJILHOH MPOH3-

BOAMTENLHOCTH Mo Xoioay) kBr 12 (yurema mnotpeb-
JISEMAR  MOULHOCTH
BEHTUIATOPA, KOMI-
peccopi  YBIIAKHHTE-
As M AIEKTPHEECKOro
BOJOHATPEBATE/IS

Macca, «r 800

OxTaBHBIC YPOBHM 3BYKOBOIH MoOIIHOCTH, ab,
xouguumonepa KTA 1-3,5-04 B 3aBucumocTs or
CpeHereOMeTPHYECKHX Y4CTOT OKTABHEIX M0JI0C,
I'n, cocraBasioT:

CpesHel eOMeTpH4eCKHE HacioTwl 63 125 250 500
OKTaBHLIX moaoc, T'n
OktaBupie  ypoBun 3Bykosol 83 83 83 81

MomuocTH. ab

IIpodo.ancenue

CpeanereoMeTpHueckne yactotsl 1000 2000 4000 8000
OKTaBHBIX YacTor, I'nl

OKTaBHbIE

?naun 3BykoBOit 79 75 69 67
MOILHOCTH, A
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IMpusoncenue 111, Llenmpaasuvie KOHOUYUOHEPS! U KOHOUWUOREPbI-MENAOYMUAUIAMOPB

11L.18. KOHAMLIHOHEP
HEABTOHOMHBINA HIIKAGHOH
KTH-1,6-01

KonanupoHep (puc. I11.18) npennasuaven ana
HArpeBa M OXJaxJeHHs Bo3ayxa B obcmyxkupae-

TEXHHYECKAA XAPAKTEPHUCTHUKA
KOHIWLINMOHEPA KTH-1,6-01

Hfonaaoamcnbnoc'rh no aoanyxy.
MY 1700
l'[pon:ssonmenmocrs o xnnony
NP TeMNEpaType BO3OYyXd H4 BXOOe
M KOHIOMLHOHEP NO CYXOMY TepMO-
merpy 25°C, mo cMovueHHOMY Tep—

MbIX TOMEIIEHHAX, B Ppa3IWYHBIX 3IAHUAX W momerpy 19,5°C, xBr . . 6,98
IMpou3BOINTENLHOCTE 110 Tenore,
COOPYXCHUAX, HE COJCPKALMX BPEAHBIX BEUWICCTB, | po 1pH TeMnepaType BOSAYXa HA
e MMEIOTCS UEHTPATBHHE HCTOUHMKH XOTOJO-  BXOJe B KOHIMIMOHED MO CYXOMY
u TenmnocHabxenna., KoHIKMIMOHED BHIIOJIHAET TEPM&M"'TPY' G 20.07
OXJ1ax/IeHue, HArpes BO3yXa M OYMUCTKY ero ot 20. . . . 244
NLUTH, MOXKET paboTaTh, B Py4HOM M aBTOMATH- 3‘11?!2&;2;';26“ oncTKR Bonnyxa i
o . . -
YeCKOM peXuMax ynpasneHus. OTHOCHTENBHAH  Xojio0HOCHTENh . . pozda
BAQKHOCTH BO3AyXa B TIOMEHICHHM KOH/HUMOHe-  1eMnepatypa "°"°—‘°H°°“‘.F”" Ha
. BXOflé B KOHIMIHOHED,
pPOM HE peryyMpyercs. PaGouee 1aBJeHMe XOMOZOHOCHTENA,
Kosauuuorep paccuuTad ams pabotsl Ha pe-  MIla, ne Gosee . .1
pp P P Pacxox xono;;onocmena. xr/'-: . 850
OUPKYJSAMMOHHOM BO3yXe, @ TaKkKE HA CMECH  TenmoHOCHTEND . RO
PEOUPKYIAIMOHHOIO H CBEXEro BO3Ayxa. Temnepatypa TEILIOROCHTE S Ha BXO-
ae B KOHZHUOMORep, °C . .95
PabGouee paBneHHe rermouocnrcnn,
MIIa, ue Gonee . . ..
Pacxon Tenmﬂocntenx, Rr,lq & @ . 600
[MorpebnsemMas MOIIHOCTL TPH HO-
MMHATLHOH ﬂpoBU}mTﬂJlbﬂﬂcrﬂ no
BO3ayry, KBt . .. 0,26 + 10%
Macca, «r . 160
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Puc. 111.18. KoBouunoHep HeaBTOHOM-
Huiit wxaduoit KTH-1.6-01

[~ peixoa ofpaborannoro Boiayxa, 2-BXOA
PEUMPKYJIAIMORHOIO BO3AYXA, I nase.ls yn-
DaBJICHHA, 4 BBON Kabels JnexTponmuiaHus,
5—noapoa kabens K NaTIHRAM TEMIEPATYPSI,
6 come 34, 7-noasoa M 01BOA TEmIO- M
xoao0HocuTes 3/4"
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HL19. JOBOJUUK KEKLIMOHHbINA
A-92-0,56

Jopomuuk (Tabn.lll.28) npensaznavew ans
CHCTEM KPYT.IOTOAHYHOTO KOHAKXUHOHAPOBAHHASA
BO3OyXd B HpOMHlﬂJ’IﬁHHL!X H Fpa)XaaHCKHX 31a-
HAAX, MMERILINX IEHTPAIA3ZOBAHHOE cHaOxenue
NepBUYHBIM BO3/IYXOM, TEITO- H XOJO/J0HOCH-
TEIIEM.,

JloBOouukKM BBITYCKarOTCH B TpeX MCIO/He-

Husx: J1-32-0.56-01 ¢ aMameTpoM KEKTUPYiO-
wiero cotmma 3.5 my, JI-22-0,56-02-4.5 MM M
[-32-0,56-03-5.5 MM,

Tem1006MeHHUKH I0BCIYMKOB H3TOTOBIAIOT
B ABYXKOHTYPHOM HCIIOJHEHHH, TMPH HeobGXoaH-
MOCTH BO3MOXHa a0paboTka MX Ans O/HOKOH-
TYPHOrO HCDOJHCHUS MyTEM YCTAHOBKM COSIMHH-
TEILHOTO Kajavd. DKCIIyaTaldg J0BOAYHKA Npo-
H3BOANTCA MPH TeMOepaType OKPYXarolllero Bo3-
ayxa 10-25°C.

TABJIMUA 111,28, OCHOBHbIE TEXHUYECKHE [IAHHBIE

T
MokazaTenm I A-22-0,56-01 A-32-0,56-02 A-32-0,56-03

T1pOM3BOTUTENLHOCTh 110 BO3AYXY, M*/4 560 650 750
Pacxoj MepBUYHOro BO3AYXa, M>/4 116 + 12 170 + 17 220 4+ 22
KoybdbHuueHT 3KeKimu 3.83 2.83 2,41
[pOM3BOAMTENLHOCTh TIO XOUI0LY IPH 0.49 1,05 0.95
PasHOCTH TEMTEPATyp OKPYKaroluero
BO3/lyXa M MOCTYNarolieH B Tenio-
obmennnk Boast At = 14°C, kBt
[pon3BogUTENLHOCTL MO TemnoTe, KBT 2,71 3 2,7
[asneHue TepBUMHOrO BO3MyXa, [la, 392
ne Goee
XononoHOCHTE b Boaa
TeMmepaTypa XONOJOHOCHTENS HA 1242
sxone, ‘C
Pacxom xomoaoHocHTE M, Kr/4, He Gostee 400
TertoHOCHTETh Bona
TeMnepatypa TEMJIOHOCHTETA HA T0x7
sxone, “C
Pacxod TEIUIOHOCHTE A, KT/u, He Gonee 250
Pabouee NaBleHHe XOI0M0-, TCILTOHOCH- 1.17
teas, MTIa, ne Gonee
TabapuTel, MM:

ITHHA 1372

UIHPHHA 230

BBICOTA 420 535
Macca, kr i1-37



MPUIOXKEHUE IV
®WJIBTPBI U INBUIEYJIOBUTEJIN

IV.l. YHUGULIMPOBAHHBIE AYEUKOBBIE ®UJIBTPBI ®ds

®PE, ©aBE, DaNlb, aYb b5 KN
180 180 7 AA e

f f i I——‘—]
::l_[ & < & <>

3 O e et
R i
le
S
o
: Q s
;E»
gé';
orile
‘”l 1 500 w
L= 314 |
|3
g 58
——T
| 500 |
514

500
514

GOol (D9 0o [06o
0ol|loeollocol| @9
000 (00 |looo) [299

09l [999] [099] (0o 9| &
99|00l |6 O
L0900 9]0y (000

J_ 500 l
514 Puc. IV.]. Yaupnoupopanssie suciikn GuapTpa Oa




IV.1. Ynuguyuposannsie sueticossie duismpst s 371

TABJIMLA IV.l. TEXHUYECKHUE JAHHBIE ®UIIBTPOB @4 (PUC. IV.1)

IMoka3sartens r ®aBb r ©allb J ®aVB
OUIBLTPYHOLMA MaTepHal

Ilepdopupopannas [lenonmonuyperar Martepuan ®CBY
ceTka puHumlacta (OCT6-05-407-75) (TY21-PCDCP-369-

(FOCT 15976 -81) 87)
Mnowans pabodero ceyeHus, m> 0,22 0,22 0,22
HomuHanbHAA NPONYCKHas CIOCOOHOCTH 1540 1540 1540
suekn, M>/4
HauampHoe conpoTusieHue, Ila 60 60 40
[TsineeMKOCTE (NPH YBENHYEHMH CONpO- 2400 400 550
tupnerins Ha 100 ITa), r/m?, Bxoamoro
cevenus
AdpekTHBHOCTL OYHCTEH, % (MO MeTo- 80 80 80
anke CTHHUHMIT)
Iybnna ¢unsrpa H, MM 32 32 32
Macca, kr 42 34 2.8
IIpoooancenue maba. IV.1
TMokasartens ®aPB PaVK DaKIT
OunnLTpyOWMHA MaTepHan CranibHas Marepuan HrnonpobusHoii
ceTKa ®CBY (TY21- MaTepHasl THNa
(TOCT 3826-82*) PCOCP-369-87) ®dHH
Iromans paboyero cevenus, m? 0.22 0,22 0,22
HomunanbHas mMponyckHas cnocoGHOCTh 1540 1540 2500
AueHKy, M>/4
HauanwHoe comportusnenue, Ila 50 40 60
[MbuteeMx0CTh (IPH YBEJIMYEHHH COIpO- 2300 550 4000
tueaeust Ha 100 [la), r/mM?, BxogHoro
CeuCHHS
SddexTusHocTh OYMCTEH, % (Mo MeTo- 80 80 92
anke CTHUHIT)
Tny6una duiasTpa H, MM 50 50 650
Macca, kr 6 24 8,8
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1V.2. MAHEJIH Yeda AJ151 YCTAHOBKH SAYEVIKOBBIX ®WILTPOB THITA ®s
B CTPOUTEJBHBIX KOHCTPYKLIMAX U LIEHTPAJBHEIX CEKLIMOHHbBIX

KOHIULIMOHEPAX
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Puc. 1V.2. Tlanenn Yoe®s oA YCTAHOBKHM A4EHKOBBIX
duabTpos THna ®s

a u bH-niockas ®w and yrioso# ycranoskm (QuabTpoB Ps

B CTPOMTENbHBIX KOHCTPYKUMSX, 6—JUIfi YrOBOH YCTaHOBKH

}unbTpos ©a B KoHAWUMOHEDaX, [ —pamka, 2, 3, /] - Nnpoknasks,

4 - uanTp, 5 - GonT ¢ rafiko, 6 - naney, 7, 8 - nMCTH BEPXHHA
W uwxuEni; 9-crofikn, /0-nnanka
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TABJIULIA 1V.2. OCHOBHBIE JIAHHBIE TJIOCKUX NAHEJEA I8 YCTAHOBKH ®WILTPOB ®S
B CTPOUTEABHBIX KOHCTPYKUHAX (PUC 1V 2, 4)

Mndp O603na4eHHC Komno- | Koau- | INponyckHas Pasmepst, MM Macca,

NOBEAX | 4E€CTBO | CMOCOGHOCTS, KT

AYCEK B | AYCEK B rsic. m3/q

WaHENM | NAHC. 1N r A E [ XK | H K
Ve39A1 x 2 ¥Ye39A 00.000 1x2 2 3-3,5 522 1040 1120 602 566 1084 27
Ve39A2 x 2 — 2x?2 4 4-7 1040 1040 1120 1120 1084 1084 46
Ve39A2 x 3 -02 23 6 7-10 1040 1558 1638 1120 1084 1602 66
Ve39A3 x 3 —03 Ix3 9 10 15 1558 1558 1638 1638 1602 1602 94
Yc39A3 x 4 —04 3 x4 12 15 20 1558 2076 2156 1638 1602 2120 122
Yc39A3 x § -05 3w 15 20-25 1558 2594 2674 1638 1602 2638 154
Yc39A4 x 4 —-06 4 x4 16 25-28 2076 2076 2176 2176 2136 2136 168
V¢39A4 x 5 -07 dx.5 20 28- 35 2076 2594 2694 2176 2136 2654 205
Ve39A4 x 6 —08 4x06 24 35-37 2076 3112 3212 2176 2136 3172 245
Ve39A5 x § —-09 S%S 25 37-40 2594 2594 2694 2694 2654 2654 255

TABJIMLA 1V.3 OCHOBHBIE JAHHBIE TIAHEIM [UIS1 YTJIOBOW YCTAHOBKHM $UJIBTPOB @
B CTPOUTEJIBHBIX KOHCTPYKLUMAX (PHUC. IV.2,5)

Hinpp| ObGosnauenne | Komno- | Koan- | Tlponyckaas Pasmepst, mm Macca,
HOBKa YECTBO CﬂOCOﬁH(}CTI:. KI
AYCCK B | AYECEK B ThiC MJ,"I
fIAHC.TH | DAHETH B|r |\ a|E|{xXK|H|K|Ja
Yed0A  Yed0A.00.000 2x4 8 10 1144 916 1104 876 1052 824 575 530 106
VcdlA  VedlA 00.000 2x6 12 20 1144 1744 1104 1703 1052 1652 1265 515 162
Yed2A  Ycd2A.00.000 4x6 24 40 2180 1744 2140 1703 2088 1652 1265 515 297

TABJIMLA 1V.4. OCHOBHBIE JAHHBIE MMAHEJEN U1 VIJIOBOU YCTAHOBKMW ®UIBTPOB &3l
B KOHAMIIMOHEPAX (PHUC. IV.2. 6)

Miudp | Obosnauenne | Komno-| Komu- | IMponycknas Pasmepnl, MM Macca,
HOBKa qeCcreo CTIOCOGHOC‘TBQ KI'
AUCCK B | AMECCK B THIC. M7/ Y
NaHeI | naneiu ¢ & i E | AKX | H K| | M
V5l V¢51.00.000 2x4 8 10 876 1301 916 1340 1044 824 575 530 113
Y52 ¥¢52.00.000 2x6 12 20 1703 1301 1744 1340 1044 1652 1265 515 174
Vc53 ¥¢53.00.000 3Ixé6 18 315 1703 2051 1744 2090 1562 1652 1265 515 255
Y54 ¥¢54.00.000 4x6 24 40 1703 2551 1744 2590 2080 1652 1265 515 322
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IV.3. ®HJIBTPBI ®aJl

Cxnapuatele BOJOKHMCTBIE (GuabTpbl Dall
tina JIAUK (®@aJl-1 u @sn-2) seinyckaer Ceprry-
XOBCKMI  ONBITHO-IKCIIEPHMEHTAJIBHBIA  3aBOJ
(puc. 1V 3).

b
5
ks
|l
}

o},
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Puc 1V.3 Cxnaguaistit BONOKHECTE puasTp THOR DAl
(®all-1 u Pall-2)

TABJIULA IV 5 OCHOBHBIE JAHHBIE
OHUIBTPOB ®all

TMoxkasarens

Pall-1 [ Oall-2

HoMuHasbHAs nponyckHast
cnocobOHOCTE NPH yae/Ib-
HOM BO3AYILIHOH HArpy3kKe
7000 M3/(u-m?), M3/y
HauanbsHoe conmpoTHBIe-
Hue, Ila
Maomane, Mm%
paboyero ceuenus
dunsTpyrouwei no-
BEPXHOCTH
IMeineemkocTh GHABLTpA (MPH
YBENMYEHHH COTPOTUBJICHHs
BIBOE), T/M%, BXOQHOTO Cce-
HEHUA
DddexTuBHOCTE (10 MeTO-
auke CTHUUI), %
OuipTpyrowuil MaTepuan
Macca, kr
TabaputHble pasMepsl, MM:
A

B
H

2300 2800

100 140133

0,33 04
16 18
430 550+ 20
9+1 9+
DIII1-15-1,5
43,7 38,0
550 460 + 3
710 900
310 310

V4., PWIBTPbl @PC

Pynonuste puubtpel GPPC BhIMycKaeT mpous-
BO/ICTBeHHOE oOBennHeHHe «KanwHHHMAIAeTAb)

(puc. 1V.4).
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TABJHLA 1V 6. TEXHWYECKHE JAHHBIE ®UJIBTPOB ®PC

ITokaszarens ®12PC DEPC DEPC D4PC D3IPC

HomuHalbHag TpONycKHas cnocoGHocTh, 125000 80000 60000 40000 31500
m3/4, NpH yaenbHOM BO3AYWIHON Harpyske
10000 m3/(u-m?)

JAmana unsTpyrolilero MaTepHata Ha Ka- 10 6 5 6 5

TYUIKE, M

HeoOxomuMelii pacxon BoO3ayxa Ha ITHEB- 1500 1500 1500 750 750

MOOWHCTKY, M>/u:

Macca, xr 600 500 450 350 250

lFaGapuTHBIe pasMepsl, MM:
A 3825 3835 3835 2105 2105
A, 3453 3453 3453 1703 1703
H 4954 3452 2952 3452 2952
H, 4051 2551 2051 2551 2051

Bun ¢unsTpylomero mMatepuana Tkaub kanpososas as cut apt. 25 OCT 1746-82 (no-

NyCKaeTcs TpuMeHeHue apt. 43 n 70)

HauaneHoe conporusienue, Ila He 6onee 50

Cpenuas 3¢ ek THBHOCTE (IIPH NOBBLINICHHH 95+ 5

conpotHBIeHus 10 300 Ila), %

HeobxoauMoe pa3pekeHHE B CHCTEME 200-300

MMHEBMOOYHCTKH, [la
MOUIHOCT 3NeKTpoABHTaTeNdA, KBT 0,55
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Puc. IV.4. Pynoussie puibtpsl GPC
I-xapkac gunnTpa; 2 M 3 BepXHSAS M HUKHAN CEKUAM, 4-IPY3, 5 yiea upHBO/A, 6 GUIBTPYIOWMA MaTepHaT, 7 BO3AYXOBOA
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IV.S. 3JEKTPOPUIBTPLI 3 U 39-2M

OnexTpoduabTpel P BeinyckaeT CepnyXOBCKHH ONBITHO-IKCIIEPHMEHTAIBHBIH 3aBoj (puc. IV.3)

570

Puc. IV.5. Dnextpodpuistp ©3I

! npomuiBouHOe yerpolcTBo; 2 MekTPOGHALTD, J - IPOMEXYTOYHAR KiMepa

530
{7823 140 J 68 0500
51l 176 , .
1 ! / . 1
) + ry 7 i ¥ ¥
T ==
o b3
2 - 8 A |F
a x of ] LalieX
o +
. L
T T ¥ T P L + +
0 430
695 M11 g6 53
460m8

Puc. IV.6 Dnexktpoduiastp 30-2M

I - kopnyc asexTpoduabTpa, 2-uloaaTopHas kopobka, 3 - Aveiika
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TABJIWLA IV.7. TEXHUYECKUE JHAHHBIE ®HUJILTPOB @73

TTokaszatens ®131 P332 | ®533 l D84 | D1035 l P1436 ®18I7

l'l?onycmas CcHocoOHOCTE, 10000 19000 33000 55000 65000 100000 130000
M*/M, TIPH CKOPOCTH BO3IyXa
2 M/c [npu yacinHOH BO3ayNI-
Hoit Harpyike 7200 m3/(u-m?)]

IMnoma e pabouero ceue- 1,5 29 49 8,9 9.8 14 18,5
HASA, M
MMorpebnsemslit TOK, MA 7 14 24 42 54 81 110
Yucno arperaToB NUTAHHAS i 1 2 3 3 6 8
MowHocTeo 0,6 xBr
Tun npoMBILLIEHHOFO YCT- YC-5 YC-6 vC-7 VC-8 yC-9 VC-10  ¥YC-11
poiicTea
Pacxon Boapl, M*, As npombis- 0,8 1,5 2,6 44 5,2 8 10,4
ki GuIAbTPa (NPH JABJICHUH
3 kre/em?)
Yucno sdcek GHIBTpa WIMPH-
HOM, MM: 3
755 7 14 - 24 - - — —
965 e s 12 18 36 54 72
Macca, kr 232 406 547 721 1180 1770 2312
TabapuTHEIE pa3Mephl, MM:
A 856 1616 2126 2661 1161 3161 4161
Ay 820 1580 2090 2625 3125 3125 4125
Ay 428 423 543 428,5 533,5 833.5 544
A e 770 1058 902 1047 1047 1031
H 1918 1918 2422 3176 3176 4676 4676
H, 1840 1840 2344 3098 3098 4598 4598
H, 1804 1804 2308 3062 062 4562 4562
DPdekTHBHOCTL OYHCTRH (¢ 90 95
NPOTHBOYHOCHBIM (PHALT-
pom), %
HauansHoe CONpPOTHBICHHME,
Tla:
¢ NPOTHBOYHOCHbLIM 30
(bunbTpOM
6¢3 npoTHBOYHOC- 5
Horo GunLTpa
[MeineemkocTh dunbipa, r/m?, 1500
MpH YBETHYEHHH €O COMmpo-
rHBJIEHUS (C NMPOTHBOYHOCHBLIM
¢uabTpoM) B 2 pasa
Hanpsxenue, B:
Ha KOPOHHPYIOILIHX +13000
3MEKTpOJAX
Ha OCAJIMTEALHBLIX TIACTN- + 6500
Hax

BO3AYIIHBIE 3JEKTPO®UIBTPBI 3d-2M BBINYCKAET KASAHCKUI 3ABOJ]
MEJATINIAPATYPBI (PUC. IV.6).

TEXHUYECKAA XAPAKTEPHUCTHKA B®-2M

1lponycknas cnocobHocts, M3 /4 . . 10 2000
Conpotunienue punsrpa, Ila . . 10
IpdekTHBHOCTL OUHCIKM (10 Melo-

auke CTHHHIN), % . . . . . . 96-99
IIbi1eemKocTs, T/M2, BXOAHOTO ceve-

T O (10 4]
[loipebnsiemsiii TOK, MA . s i
Macca, k1 . . . . . . . . .9
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1V.6. HIMKJIOHbI

UTYUEP ANA OTBEPCTNE ANA
BX0AA BO3AYXA BLIXGAA ROSAYXA

T €A
) &

GNAHEL BYHKEPA
e
| |§ l "t: &
L SIS
Bomd/ 1 200, e l
@9 e -

Puc IV 7 LukaoH OMMHOYHBIA
LiH-11 (a) ¥ 1pynma M3 LBYX LMK-
aonos 1{H-11 (6)

/v 3 seixopioi M BXood naipybku,

2 BHHI00BpANaN KPbILKA, 4 upIXJON-

Han 1pyba, § kopuyc uuioHa, 6-OyRn-
Kep, 7 KphillKa Jovka, § 3a1Bop

%0 _,

f.... S
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)]
A_L E
WTYLEP BXOAA W
BbIXOAA BO3AYXA
< n
- !
r
— 5 @NAHEL, EYHKEPA
5::‘ 325 400 7 ]
s & 1t '—‘*_"TT,;‘I'
® PSR 1A
- | boms A\ 200 ! o N
2 wso /) 24 LE==9l
715 | 115
| 250
=l B
|
200 %200
400
S
8

TABJIMLA 1V.8. KOHCTPYKTHBHBIE PASMEPBI, MM, OJJMHOYHBIX LIHMKJIOHOB 1iII-11
(PUC. 1V.7,4) U TPYIIBI U3 ABYX LUKJIOHOB LH-11 (PHUC. 1V.7, 5)

aM 06
me.:oumm 5 5, 5, B r h hy hy d Maccl;l,a?cr
— 1070 465 115,72
250 145 125 R 120 65 950 — —_— 145 —
150 1170 445 187,65
s 1360 580 128,94
315 183 158 —_— 150 82 1220 — — 183
190 1493 560 221.37

TpumMeyarnue. B uYncanTeNe NpHBENEHbl NaHHBIE 1A OAMHOYHBIX [HK/IOHOB, B 3HAMCHATCIE - A8 IPYMIbl H3
asyx uukaoxos IIH-11.
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TABJIMLA IV.9. KOHCTPYKTHBHBIE PASMEPLI KOPITYCA, MM, OIMHOYHOI'O UHUKJIOHA IIH-11

(PHC. IV.8)

JuameTp IInomans Macca

UHKIOHA NONepe4yHoro UHKJIOHa,

D, mm B |b | B | T | h hy hy | hy | d | d, | I CeYEeHHS KOp- KT

Iyca UMEJIO-
Ha, M?

400 240 200 192 104 832 1862 734 800 240 120 80 0,1257 66
500 300 250 240 130 1040 2300 890 1000 300 150 100 0,1963 88
630 378 315 302 164 1310 2870 10951260 378 190 125 0,3117 247
800 480 400 384 208 1665 3615 1358 1600 480 240 160 0,5027 391

Bxoa

JANBINEHHOMO
BO3AYXA

A3

=SiINE

Puc. IV.8. Kopnyc OaMHOYHOrO UMK/OHA
|

1 u 2—-Bxoquo#H H BRIXOAHOH naTpybxn; 3 - BUHTO-
obpa3nas kpbllika; 4-BbixaonHas Tpyba; 5-nm-
JNRHApAYecKas YacTe Xopnyca

TABJIMUA 1V.10. KOHCTPYKTHBHBIE PASMEPBI, MM, IHKJIOHOB 11H-11 HA ITOCTAMEHTE

(PHC. IV.9)
O6o3xavenue D A b B, B r H H, h h, d |O6mas macca,
KOMIIOHOBKH K
LIH-11-400 400 856 240 200 192 104 4665 4880 1500 755 240 1364
LIH-11-500 500 856 300 250 240 130 5065 5300 1500 755 300 1386
LIH-11-630 630 1306 378 315 302 164 5885 6145 1800 1055 378 1723

LIH-11-800 800 1306 480 400 384 208 6565 6855 1800 1055 480 1865
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BbIXOA BO3aYXA

—_—

d
WTYUEF BXOAA
i% BO3AYXA
— I ———
5 i % | Bx04BO3AYXA |
2 T %
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w &) R =21
L 1™ Y
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T ¢
2-H] v .
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o S| Ts [ B i P
1 4 AHKEPHbIX
= T 660 !
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Puc. IV.9. Uuknon [IH-11 #a nocramente
I -3arsop, 2 -duauen Gyukepa; 3-Gyuxep, 4 - noctamen



TABJIMLA 1V.11. KOHCTPYKTHUBHbIE PABMEPBI, MM, I'PYIIIbI M3 YETBIPEX LIMKJIOHOB 1IH-11

Obo3ragenue iD A l A, A, A, A, 5 5, B, b, b, by B\ I
KOMIOHOBKH J
BL{H-11-400 400 1076 618 1306 950 440 876 1306 192 426
BIIH-11-500 500 4640 1334 3060 770 2060 4040 1070 2520 540 1084 1660 240 530
BIIH-11-630 630 1664 972 2060 1215 670 1334 1660 302 670
BIIH-11-800 800 4840 2084 3260 1230 2560 4440 1400 2920 840 1684 2060 384 846
d BbIXOA BO3AYXA
e T
A 7=, 5‘, P
4 € &
=iy e
! QL
—/ , ]
1
olo R T -
As\ | ] J\
Y , A
\ £ \
: > AL
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HA [TOCTAMEHTE C BBIX0O/IOM BO3AYXA BBEPX YEPFE3 CBOPHUK (PUC. IV.10)

c C, «, C,y H H, H, Hy h hy hy d d, |OGwas macca,
K[
6865 7850 2000 1BOO 1085 2740 240 450 5450
3500 1990 155 2860 7270 B350 4250 2300 2000 1058 300 630 5980
7790 8990 2500 2000 1058 2540 378 710 6872
3700 2090 355 3260 B870 1020 4650 3350 2400 1058 480 900 8565

TABJIMUA 1V.12. KOHCTPYKTHUBHBIE PAIMEPBI, MM, OIMHOYHbIX UMKJOHOB LUH-15 (PHUC. IV.11)

o m | o o [l a5 el rlElw] ] o | Moo w
400 3617 2696 2240 230 235 148 104 204 385
450 3865 2928 2435 715 785 365 1020 1020 265 265 166 117 297 80O 409
500 4118 3164 2630 295 295 185 130 330 448
550 4721 3571 2995 325 320 203 143 363 569
600 4969 3812 JIBS 885 965 535 11B0 1180 355 350 222 156 396 950 675
650 5222 4039 3380 3IKS 380 240 169 429 672
700 5545 4275 3580 415 410 259 182 462 733
750 5893 4506 3770 8BS 1135 535 1276 1276 445 440 277 195 495 1050 783
BOO 614] 4738 3965 475 470 296 208 $28 840
a. 7. wEy
8 . A
ol lbﬂ:ﬂ\
t BOJAYXA % bg{ -\\T_
2
: I BXOA BOJAYXA
LY
o 3
- SNAHEL RYHKEPA
f 202
= 160md8
ITF - /@14
hyp— 4 = Q = g q{
1‘?‘ Limnmid R % x . :
1] EI & | l “
& [\\ ad = 2
u NN 22
: M J40

Puc,1V.11. Oagusounsie unkionsr LUH-15

1-waxoano#t natpyBox, 2 sunToobpauas kpeiuxa, J-xopnyc, 4-Gyhkep, 5 sbixaonHas 1py6u, 6 - yaWIK4 JUIR BRIXOAA Ta3a

—

Puc. IV.10. I'pynna 13 yetkipex upxnonos I[H-11 Ha mocramente

I~ dnanen Gynxepa, 2 -Gynkep, 3 cGopuux, 4 3u180p

1224 1G7R
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TABJIMUA 1IV.13. KOHCTPYKTUBHBIE PA3MEPGI,
MM, I'PYIIIBI U3 ABYX LIMKJIOHOB [IH-15
C BbIXOJOM BO3J1¥XA YEPE3 KOJIMAK

(PHC.IV.12)
D | d | H| B | I | h |Macs,

Kr
500 370 4770 1000 500 2630 B80S
550 430 5140 1100 550 2825 938
600 424 5505 1200 600 3075 1042
650 524 5725 1300 650 3325 1190
700 524 6195 1400 600 3580 1315
750 530 6685 1500 750 3825 1517
800 630 6985 1600 700 4075 1780

BX0R

BO3AYXA

——

Puc. IV.12. I'pynna 53 apyx nukjaoHos 1IH-15 ¢ Brxogom
BO3JYXa Yepe3 Koanak

TABJIMLA V.14, KOHCTPYKTUBHBIE PASMEPHI, MM, I'PYIINbI U3 ABYX LIMK/IOHOB LIH-15

C BBIXOJOM BO3IYXA YEPE3 VJIMTKY (PHUC. IV 13)

H

hy

hy

hy

hy

A 13

B

r

a

6

d |Macea,
KI

500 4198 3164 2630
550 4571 3400 2825
600 4919 3692 3075
650 5172 3983 3325
700 5625 4275 3850
750 6098 4561 3825
800 6431 4848 4075

715
715
775
830
885
940
995

865
985
1095
970
1115
1285
1315

365
365
365
480
535

646

1422 1204
1555 1260
1667 1309
1790 1350
1912 1408
2050 1500
2162 1614

295
320
350
380
410

440
470

295
325
355
385
415

475

300
326

330
353
396
429
462
495
528

1258
1380
1508
1630
1758
1880
2008

1008
1050
1108
1150
1208
1280
1408

14 749
14 872
14 982
14 1135
18 1276
18 1446
14 1747
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Puc. IV.13. Tpynna #3 AByX UHKJIOHOB
LIH-15 c BLIXOJOM BO3ZyXd HYEpe3 YIHTKY
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TABJIMUA IV.15, KOHCTPYKTUBHBIE PASMEPBI,
MM. TPYMIbI U3 TPEX UMKJIOHOB LH-15
C BBIXOAOM BO3LAYXA YEPE3 KOJINAK
(PHUC. 1V.14)

D|d|H|h| B {I{a]|6 Maa,

Kr

650 612 6800 3226 2110
700 625 7255 3581 2260
750 718 7820 3826 2410
800 718 82054076 2560

750 429 429 2319
700 462 462 2457
750 495 495 2736
800 528 528 1116

BRIXOR ROIAYNA A
4
8
T
x |
axoa
jBOIAY XA ‘QIL e e . -
—L]&4=' ll-i I"! =_SE"1‘V
1 -
D I.J [L.l.—l .-ﬂ.ql Il i
- LL&E_
l o M. 1SS

Puc IV.14, I'pynna W2 Tpex umkaonom ¢ LIH-15 ¢
BLIXO/0OM BOVAYXH “EPey KOAMAK

TABJIMUA IV.16. KOHCTPYKTUBHBIE
PAIMEPBI, MM, I'PYTIMbI U3 YEThIPEX
LIMKJ/IOHOB LIH-15 C BRIXOJOM ROIAYXA
YEPE3 KOJINAK
(PHC. IV.15)

D\ d|H h r #d|al|é6

400
450

550
600
650
700
750
800

418 4235
462 4490 2391
515 5070
615 5375
615 5750
716 6080

1000 455
1125 510
1250 565
1375 615
1500 680
1620 725
1750 780
1870 835
2000 890

456
508

620 1
672
724
776
828

820 7470 4076 B8O f

BHINDA BOJAVKA T

Puc. 1IV.15. TI'pynna w3 usermpex uuxionom UH-15 «
BRIXO/I0M BO3AYXA 4epey KOANAK
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TABJAMUA 1V.17. KOHCTPYKTUBHbIE PASMEPbI, MM, I'PYNIbl U3 TPEX LIMKJIOB 11H-15

D A

C BbIXOJOM BO3[¥YXA YEPE3 YJIMTKY (PHC. 1V.16)
6 o ¢ |Mac-
a, K

T T T

l

650 6430 5887 3985 3326 831 1684 542 481 26052640 1110 1115 730 730 589 429 2440 1400 2092
700 6890 63154276 3581 886 1804 575 536 2772 1550 1190 1195 780 780 633 462 2610 1300 2313
750 7480 6873 4563 3826 941 2059 607 591 2955 1643 1270 1275 830 830 677 495 2785 1400 2672
800 7862 7221 4849 4076 996 2104 641 646 3124 1750 1350 1355 880 B8O 718 528 2960 1500 2829

=k

Sl

8 o <
= —

. BO3AYXA

BXOA k A i
— - 3 % - - 4 ~
BOJAYXA -

| | | ! I ' I a ;

<&
T|= £ l X
Ll
\ J’ I—l-['—l ‘LJ’ ‘\..J,
2 == 2
C - - P
g 2
¥
£
8 r ©NAHEL BYHKEPA
=
76 0m8, _+ ] § ¥ S
™ @18 \‘ Joo Sl
ol 95x4 |8
440

Puc. 1V.16. I'pynna w3 tpex uuiaodos LIH-15 ¢ sbixogom Boznyxa ucpes yauTKy
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TABJIMUA V20, TEXHHYECKMUE JAHHBIE UHMKIIOHOB C OBPATHBIM KOHYCOM

M uMksona | Buyrpennud [pom3soaHTEABHOCTL UHKIIONA, MY/, OBwas Macca, Kr
AHAMETD NpH CKOPOCTH BO3/LYXd BO BXOAHOM
UHKIOHU, MM uarpyGie, m/c ¢ Gysxepom € BBUABHXHLIM
14 s | 16 S
1 100 130 140 150 17.46 20,57
2 150 290 302 314 30,55 35,39
3 200 525 563 600 457 54,2
4 250 880 900 920 64,8 73
5 300 1170 1250 1330 124,6 97
6 370 1790 1395 2000 169.4 136
7 455 2620 2810 3000 231 192
8 525 3500 3750 4000 438,7 244 8
9 585 4375 4687 5000 528.5 296
10 645 525 5625 6000 388,7 352
11 695 6130 6565 7000 654 401,6
TABJMUUA 1V.2l. TEXHUYECKHUE AAHHBIE MMpodoancenue mada. V.21
LMKJIOHOB KJIAMMEACKOIO O3KAM
Ne unk-|Cxopocrs | ITpousso- | Conpo- [Mnowans
Mo nux-|Cxopocrs | [pousso- | Conpo- | IMnowa. s Aond :33)8?, u:;g}l:- Tﬂz‘;;‘;‘_‘e CORGHR,M
JIOHA BO3ayXa HOUTE/Ib- [THBJEHWE| CEYCHHH, Mz HOM na- UMEIOHA, | HOB. Ma wxo |mi
BO BXO[- | HOCTb | wMK.]I0- Tpy6ie, e I rz(() ﬁp:H.
HOM Md- | UHKIIOH, | HOB, Ma | pyon- |umnmu- M/ il s
TpyOKe, M7 HOTO | apa Tpybka| Ha
m/e rlaﬁ- cTaKa-
tpylka| na
14 11900 600
15 12750 700
1 a2 2 16 13600 800 0236 132
15 2540 200 17 14400 900
12 16 2700 800 0,042 0,385 18 15250 1000
17 2860 900
18 3040 1000 14 14400 600
15 15400 700
24 16 16450 800 0,286 1,5
¥ T = 17 17500 900
16 4850 800 18 18 500 1000
14 17 5130 900 0,084 0,502
18 5430 1000 14 20000 600
15 21400 700
26 16 22 800 800 0,397 2
14 6400 600 17 24300 900
13 ggs0 oo 18 25700 1000
16 17 7800 900 0,127 0,65
18 8200 1000
14 22200 600
15 23750 700
1 ol 10 16 25350 800 044 233
17 26950 900
18 16 9260 800 0,161 0,83 18 28 500 1000
17 10000 900 *
18 10400 1000
14 30200 600
15 32400 700
i i 34 16 34600 800 06 3
R 17 36700 900
20 16 11450 800 0,2 1,04 18 3% 800 1000

17 12150 900
i8 12900 1000
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TABJIHUILA 1V.22. KOHCTPYKTHMBHBIE PASMEPBLI. MM, UMKJIOHA C BYHKEPOM (PUC. IV.19)
Ne upk-|D,, | D, | D, | Dy | D, A 5 b, B H H, h h, hy a a, |a,
JoHa
L 100 140 165 50 10 268 130 200 75 520 750 200 300 50 100 70 18
2 150 210 247 7515 368 195 300 112 B0 BID 0 N0 A0 IS s SR Wb
3 200 280 330 100 20 463 260 400 150 1040 1000 400 €00 100 200 120 18
4 250 350 412 125 25 568 325 500 188 1300 1125 500 750 125 240 150 18
5 300 420 495 150 30 730 930 600 225 1560 1250 600 900 150 200 137 35
6 370 518 610 185 37 870 481 740 278 1924 1425 740 1110 185 250 157 35
7 455 637 750 228 45,5 1040 592 910 341 2366 1638 910 1365 228 300 192 35
8 525 735 866 263 52,5 1254 683 1050 394 2730 1813 1050 1575 263 250 207 55
9 585 819 965 293 58,5 1374 761 1170 439 3042 1963 1170 1755 293 300 192 35
10 645 903 1064 323 64.5 1494 839 1290 484 3354 2113 1290 1935 323 250 202 55
11 695 973 1146 348 69,5 1594 904 1390 521 3614 2238 1390 2085 348 300 152 55
Puc. IV.19. Luknod ¢ Oyske- Dy
pom
5 . ;g Al i A
Lnusiomy e, 3 wopon o T |
HBIH KOHYC, 5 - BHYTpeHHMIl Kophnyc: ! i ‘F
6-Dynkep: 7 iuubep; §-xonwuenas -
we.ib: 9-0ch UHAHAAPA IHKIOHA ,_l . : ,’2
< | -
SR - —
1 P8w 1 2
——H~7 = %;
T R o EE
i i \ § §§
1~
3
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axh
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TABJIMLA IV.23. KOHCTPYKTUBHBIE PASMEPBI, MM,

Muk-| D D, D, D, D, A B B r E

12 1200 170 700 1150 350 3780 2590 1190 1500 1360
14 1400 220 800 1300 650 4315 2935 1380 1700 1560
15 1600 300 910 1480 740 4915 3335 1580 1940 1760
18 1800 350 1030 1680 840 5565 3775 1790 2200 2020
© 20 2000 400 1150 1860 930 6150 4170 1980 2450 2260
22 2200 450 1300 2000 1000 6505 4365 2140 2490 2290
24 2400 480 1380 2230 1115 7295 4915 2380 2940 2740
26 2600 540 1595 2400 1215 8010 5415 2595 3300 3100
30 3040 600 1785 2790 1400 9160 6190 2970 3650 3380
34 3400 680 1950 3100 1550 10850 6975 3285 4110 3810

TABJIMLOA IV.24. TEXHHYECKHUE OAHHBIE Mpodoawene maba. 1V.24
LUHMKJIOHOB LI THITPOOPEBITPOMA
Tun unknosa | [Mponssoanrens- IMnomans cevenus
Tun uuknosa | [poussoanTens- IMnowans ceveHus HOCTE IDIKNORR, | BXGAHCIO l;an)fﬁKﬂ,
HOCTb LHMKJOHA, | BXOZHOro narpybxa, THIC. M™/4 M
TRIC. M /9 m?
11-870 5,45-6,85 0,0948
11-250 0,5-0,7 0,00845 1I1-950 6,6-9,5 0,115
11-300 0,9-1 0,01235 L1-1050 7,95-9,95 0,138
11-375 1-1,5 0,01755 L-1150 9,5-14 0,155
L1-450 1,5-2 0,025 1-1235 11-13 0,19
I1-550 2,2-3,2 0,0378 II-1320 12,55-13,7 0,218
11-600 2,6-3,25 0,045 11-1400 14-20 0,249
11-675 3,25-4,5 0,0533 I1-1500 15-23 0,277
L-730 3,85-48 0,0668 LI-1600 18,4-23 0,32
11-800 ,5-6,6 0,08
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LIMKJIOHOB KJIARIMEACKOI'O O3KIM (PHC. 1V.20)

K 3 H K Ja M a 6 1 Macca,
KT
860 215 260 380 550 1210 220 190 570 263
1010 225 340 400 640 1410 310 270 750 363
1165 230 390 460 730 1600 410 310 850 472,5
1300 275 440 520 830 1800 460 350 970 628,5
1440 280 490 570 920 2000 510 390 1100 1057
1570 305 540 630 1070 2200 550 430 1150 1284
1725 250 590 685 1105 2400 610 470 1250 1352
1800 300 600 795 1200 2600 750 530 1300 1831
2160 345 735 855 1380 3000 760 580 1370 2489
2450 400 840 975 1460 3400 860 700 1550 2897
1 BLIXOA BOIAYXA '
|
24
4 — [ s p
7 1 Q Py
i x
B ,
™
3 T 9 2 =
I: 'k “ [ p -7
‘ ]
D 3 L
")
M
T
o
W
8
=
Puc. IV.20. Uuknoswm Knaiineackoro
Bx0A O03KIM
m 1 - paccexkatenb; 2 W 3 - HHXHHI ;l_ :gg:g:ggpm

nyca, 4-1py6a BBIXn0MRAR,
6~ 1pyba c/HBHAR; 7-KOpNYC UMKJIOHA; §-KOHYC

UHK/IORA; 9-BHYTDEHHHH CTakaH
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TABJUUA 1V.25. KOHCTPYKTUBHBIE PASMEPBI, MM, IMKJIOHOB L T'MITPOJPEBIIPOMA

(PUC. IV.21)
Ne unk- | D, | D, | D, d | d H H, H, h h,y hy | hy | hy i A |O6mas
10Ha Macca,
KX

I1-250 250 150 270 100 105 1150 425 600 150 300 75 45 75 190 340 182
1I-300 300 185 340 110 125 1380 525 700 185 370 90 55 90 225 390 26,3
11-375 375 225 410 135 150 1720 635 900 225 450 110 70 110 300 470 36
I1-450 450 270 490 160 170 2035 765 1050 270 540 135 80 135 340 550 53,8
1I-500 500 330 600 200 205 2505 935 1300 330 660 165 100 165 450 650 71
1I-600 600 355 655 220 215 2755 1020 1440 360 720 180 110 180 450 730 80
L1-675 675 400 720 250 230 3053 1130 1600 400 800 200 120 200 570 810 106,5
I1-730 730 440 795 270 245 3345 1240 1750 440 830 220 130 220 550 865 1034
11-800 800 480 870 300 260 3650 1360 1900 480 960 240 145 240 600 970 1656
1I-870 870 520 950 320 285 3980 1480 2080 520 1040 260 155 260 6350 1040 184,5
L[-950 950 575 1030 350 310 4335 1625 2250 575 1150 285 170 285 750 1080 2075
11-1050 1050 630 1145 390 350 4815 1785 2520 630 1260 315 190 315 790 1283 247
LI-1150 1150 690 1240 420 390 5255 1950 2750 690 1380 345 205 345 900 1300 322,5
11-1235 1235 740 1345 460 420 5635 2100 2960 740 1480 370 220 370 930 1406 333
11-1320 1320 790 1440 490 450 6045 2240 3170 790 1580 395 240 395 990 1508 462,5
11-1400 1400 840 1500 500 480 6395 2370 3350 840 1680 420 250 420 1050 1550 460
I1-1500 1500 S00 1620 550 500 6865 2540 3600 900 1800 450 270 450 1140 1650 516
LI-1600 1600 960 1750 590 520 7335 2750 3840 960 1920 480 290 480 1200 1740 573

IV.7. PYKABHBIE ®HUJIBTPbI

Brmyckarorcs pykasuole ¢uasTpet CMLI-101A (PII) (puc. IV.22) 1 I'4-BOM (puc. IV.23)
(usrotoButens - [llebeknHCKMIT MALLIMHOCTPOUTEILHEIR 3aBO).

TEXHHYECKAS XAPAKTEPUCTHKA PYKABHBIX ®WUJIBTPOB THUIIA PIT

Tunopasmep ¢puabTpa . . 5 PITL PII2 PII3
INaouane buabTpytollei uoaepxnoc‘ru, M 55 115 205
PaGouas anuHa pykaea, M . ‘ 2,45 5.1 9,1

I‘Ipomnonmenmocn npo,uynoquoro ‘BeHTIIS-
Topa, M4 . i i 2000 3000 6000
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BX0A JANBINEXHOMO
BO3AYXA

Puc. 1V.21. Uuxnonst LI Munpoapesnpoma
I konye: 2

cenapatop; J kopiyc, 4 BxoJHoi na-
ipyBox: 5 kphiuxa kopnyca, 6 Xoceinka; 7 30H1

Fabaputel, MM . . .. . 3170 x 1710 x 5700
Macca (Ge3 3ncxrpooﬁopynoaaunn) 1, e 6o-

nee . . .

Oimwpymumﬁ Marepmm

3170 x 1710 x 8940
Yaeasuas

3170 x 1710 x 13760
23 3.1
i TR Jascan (TY 17-PCPCP-8174-75)
ralosas Harpy:um Ha 'rxaub.
MY/ (M? - MHE) . s . 0,8-1,2
Tonycrumas JAIELICHHOCTE 1232, r,IM’ Co 50
Jlpamerp pykaBa, MM . . . s & i 200
Konuvecrso pykasos:
axaMepc...... . 18
B (HnLTPE . 2 36
Crtinpown JIeRKe PHALTPR nepc.u pereﬂepauneu g
[TPOAOTIKATENEHOCTS reuepauux omfoﬁ ka-
Me;:):u, Mlc . pe 120180
Harnop npouymlmmo noanyxa, Kl'[a .
Ye1aHOBOYHAR MOLUHOCTh, KBT |
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TABJIUUA 1V.26. FABAPUTHBIE U TPUCOEJUHHUTEIBHBIE PABMEPEI, MM, ®UJILTPOB TUITA PIT

(PHC. 1V.22)
Tunopasmep L H H, H, H, H, H,
¢buasTpa

PII1 2520 5700 3335 1440 700 2080 2420
PIT2 2720 8940 6015 1620 900 5100 5100
PII3 3160 13760 10035 1820 1300 9120 9460
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Puc. 1V.22. Pykasumit ¢punstp CMU-101A (PIT)
[ -konnextop; 2-pykas, J-Kopnyc, 4~-Kkj1anan; 5-noasecka; 6 — KO/JIEKTOP MPOAYBOYHOrO BO3AYyxa; 7—3aTBOp
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TEXHHUYECKAA XAPAKTEPHCTHKA PYKABHBIX ®UJIbTPOB THUIIA I'd-BOM

Tunopasmep ¢uaetpa . . . [4-1BM®-30 I'4-16OM-45 '4-16PM-60 r4-16M-90
Inowans ¢unbTpyrowet mno- :
BEDXHOCTH, M? . . . . . . 30 45 60 90
Konuuecrso cexumit . . . . 2 3 4 6
KonuuecTBo pykaBoB . . . . 36 54 72 108
Macea, T. . . . . . . . 1,1 1,4 1,65 222
FaGapuTbl, MM:
oHEE . . . . . . . 1435 1970 2490 3532
WHpHHA . . . . . . . 1580 1580 1580 1580
BBICOTR . . . . . . . 4325 4325 4325 4325
dunsTpylomMA MaTepuant . . DuabTpoBansHOe CyKHO N 2
JluaMeTp pykdBa, MM . . . 135
Conporussienue, kl[la. . . . He Gonee 1,3
JonycTumoe pa3pexeHue BHYT-
pu pwietpa, klla . . . . . 3

HonycTtaMas 3aNbLICHHOCTD

Bo3Ayxa, r/M> . . M 15
[IponomKHTENLHOCTL BCTPAXH-

BAHUA PYKABOB 32 OJMH LHKI, C 12-15
HHTepBan  MeXny NHKJIAMHA

BCTPAXMBAHMA, MHMH . . . . 3-4
YcraHoBeHHAS MOLIHOCTH
anekTpoasuratenei, xBr . . He Gonee 1,4

BLIXOA BO3AYXA

4325 (H)

J164

Puc. 1V.23. Pykasasil ¢puneTp THNA ['4-1BOM

/- wa03080# 3ATBOP C 3MCKTPONPHBOAOM; 2-COOPHHK NbUTH; ; pyx;ﬁn; 4- KpHILUKA C MEXAHHIMOM BCTPAXHBAHHA, J— oK, 6 - Wkad;
~ Ken



I¥.8. CKOPOCTHBIE MNMPOMBIBATEJINU CHOT

TABJIULA IV.27. TEXHUYECKHUE JAHHBIE ITPOMBIBATEJEN CHOT

Mokazatens M cxopoctHoro npomumsarens CUOT
s e | 1 | 8 [ 9w | n] |
Jnamerp BXOAHOrO mna-
Tpybka, MM 560 665 790 940 1120 1330 1500 1880 2240
POH3IBORUTEIRHOCTh,
TeIC. MY /4, TIpH BXOAHO!
CKOPOCTH, M/C:
14 12,5 17,5 25 35 50 70 100 140 200
20 17,5 25 35 50 70 100 140 200 280
Pacxoax Boawl (Maxcu- 2 28 39 5.5 73 11 15,5 22 3
MalbHbIH), M*/Y
PacyeTHas Harpyska Ha 2,2 4 5.5 9 14 22 32 53 95
CTPOUTE/IbHBIE KOHCTPYK-
oMY, T
I
——— rfz .
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TABJIMLA IV29 PA3IMEPEI ®JIAHLIEB, MM, [TATPYEKOB [TPOMBIBATEJIEA CUOT (PUC. IV.25)

Ne D D, D, |Yucno or-| B B, r I, C | C | axb | Uucno |Yucno or-
npo- BepcTHid LUArOB | BEpCTHH
MbIBa- My ny
Tens n| n

5 570 610 640 628 728 514 614 172 191 4 3 14
6 675 715 745 12 744 844 610 710 161 167 13 x 18 5 4 18
7 800 840 870 880 980 721 821 188 195

8 950 1000 1040 1046 1196 856 1006 189 189 6 5 22
9 1130 1180 1220 16 1244 1394 1018 1168 190 185 17x24 7 6 26

10 1340 1390 1430 1475 1625 1207 1357 195 185 8 7 30

11 1590 1640 1680 1751 1901 1432 1582 184 190 10 8 36

12 1890 1940 1930 24 2082 2232 1702 1852 197 199 17x 24 11 9 40

13 2250 2300 2340 2492 2692 2012 2212 200 193 13 11 48

aj 4)
T———” 5(6%

-

-
il
il
H
|
H
i
I—-LEJ Cqyx1,

€} cxn l
} et

Puc 1V 25 ®nanusl narpyOkos Bxoanoro (@) M BBIXOI-
Horo (6) (pa3mepbl CO 3B3A0YKOH OTHOCATCA K LHKJIOHY
Ne 13)

1IV.9. IINIEYJIOBHUTEJIN

FABJIULA 1V 30 PACXOJ BO/bl HA OJWH MBIIEYJIOBUTEbL TUITA KMIT

HMnneke ycraHOBKH Pacxox Boasl ans MakcuManbHbIi Pacxo% BObI, Yucno
[IEHOYHOTO OpPOLICHHA AMAMETP comia M/ tbopcy Hok
kondysopa, m*/g HEHTPabHOR GopcyHKH,
MM

fipy MepuoAMYeCKOM CMBIBE CO
CTEHOK Kamjeyl1oBHTeNs

KMII2,5-00 00.000 0,65 8,5 1,2 8
KMIT13,2-00.00.000 I 12 1,5 10
KMIT14,0-00.00.000 1,5 14 1,8 12
KMITS,0-00 00.000 2,2 17 1,8 12
KMI16,3-00.00.000 3 22 2,7 18
KMT17,1-00.00.000 34 24 3 20
KMIT8,0-00.00.000 3.8 28 3,6 24
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408 Hpunoscenue 1V, Quabmpsl u notaeyrosuneu

TABJIHUA 1V.33. OCHOBHBIE KOHCTPYKTHBHBIE PASMEPBI, MM, IBLJIEVJIOBUTEJNIEN
THIIA KMII (PHC. 1V.27)

Hnaexc D.| D, D, D, D, d, d, dy d, H H,
KMII2.5-00.00.000 250 1000 450 1200 740 50 25 50 20 4312 2570
KMIT3,2-00.00.000 320 1200 560 1440 980 70 32 80 20 5010 3020
KMTIT14,0-00.00.000 400 1500 680 1800 1240 70 32 80 20 5850 3580
KMTI5,0-00.00.000 500 1900 900 2120 1450 80 40 80 20 7416 4500
KMI16,3-00.00.000 630 2500 1120 2520 1600 100 40 100 25 8641 5280
KMI17,1-00.00.000 710 2700 1250 2920 1850 125 40 100 25 9591 5790
KMTII8,0-00.00.000 800 3000 1400 3220 2050 125 40 100 25 10506 6425

ITpodoancenue maba. IV.33

Obo3Havenne l H, l hy | hy l hy I hy [ A ] B I M l K l L l N
KMI12.5-00.00.000 3933 240 620 1129 780 350 620 2314 450 1110 600
KMI13,2-00.00.000 4820 240 620 1440 1000 410 750 2790 590 1230 765
KMI14,0-00.00.000 5630 240 750 1800 1030 530 930 3540 720 1600 900
KMIT5,0-00.00.000 7064 526 1140 2250 1450 670 1180 3985 900 1800 1080
KMI16.3-00.00.000 7355 335 1140 2830 1700 810 1430 4620 1090 2150 1300
KMI17,1-00.00.000 9806 370 1140 3190 1960 950 1680 5240 1270 1470 1500
KMII8,0-00.00.000 10860 350 1140 3600 2140 1250 1860 5720 1430 2660 1650

TABJMILA [V.34. TEXHUYECKHUE JAHHHBIE NBUIEYJIOBHUTEJIEW 1BII

HcnonHenne UMKIOHA CKopocTh BO3YyXa, M/c [unpasnuueckoe conpotubienne, ITa
BO BXOJHOM ycnoBHas OOHHOYHOTO YCTAHOBKH M3 OBYX
OTBEPCTHM LMKJIOHA [ B MONEPEYHOM LMKJIOHA LIMKJIOHOB
CEYEHHH IHMKAOHA

OcHoBHOE 16-25,6 4,5-7,05 360-910 390-1000
C noBBLILIEHHOH CKOPOCTBIO 32-44 4,5-6 940-1780 980-1830
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Puc. V.27, Meueynosureny tuna KMIIT

1 orsoa; 2- hana onopnas; 3 - rpyba-koarynsrop: 4 - kanieyno-
BHTEIL; S~ IHAPO3aTBOP



410 Mpunoncenue V. uasmpsi u nulieyaosumeu

TABJIHMUA 1V.35. OCHOBHBIE KOHCTPYKTHBHBIE PASMEPHI, MM, IThIJIEYJIOBUTEJIER LIBIT

(PHUC. 1V.28)
L{nkaoH D F B, H, H, hy hy hy a d O6uias
Macca, Kr

LBII-3 315 445 283 2434 1711 132 250 595 102,5 19 63,9
LIBI1-4 400 505 360 3014 2173 159 320 685 130 21 106,7
1LBII-5 500 640 450 3684 2806 189 400 792 162,5 23 161
LIBII-6 630 765 565 4554 3401 229 500 927 205 26 237
LIBII-8 800 1025 720 5699 4305 282 640 1116 260 29 369,7

LIBTI-10 1000 1335 900 7044 5367 344 800 1336 325 32 569,5

by 7 8 A-A
OCHOBHOE WCNONHEHWE

74

s

200,

Ha

NoO MECTY

.

Puc. IV.28. IMemeynosurens L[BIT

1 -xouycumit natpySox-rmapoiateop; 2 W 6-Bxodmoft W BhiXofHo#f MaTpyBkm; J-/I0MOK; 4-Kopmyc UHRIOHA; J-onopa; 7-mox;
& Y/AW104HBIR PACKPYYHBAIOLIHI Annapar, ¥ - OpoCHTEbHAR TPYGa AuameTpom 3/4” jUia BenpepblBHOR npOMBIBKH kKopnyca; /0 -noasoa
BOIB!



NMPEAMETHBIN YKA3ATE.Ib

A

ABTOMaTH3anHuA cucrteM 155

ArperaTsl BEeHTHJIATOpHbIE 352-357
Ancopbentar 93-96

Ancopbuus 95

Annapar Hanpasasroummi 35

Amomorens 93

A3pOoIHHAMHYECKOE CONPOTHBICHUE OpOLIAEMBIX
cnoes 62

Aspouoru3zauus Bozgyxa 100, 101

B

Bak-akkymynarop 112, 113

Baoxn npuemubie 351, 352

- IIPUCOEAHHUTEIbHbIE 352

- Tennomaccoobmena 53, 54, 338-340
- TennoyTHanlanau 340- 342
BrokupoBaHie aBTOMaTHyeckoe 162

Beoa Tennopofi ¢ anepatopom 157

BeHTHNATOPH! KPBIlLIHLIE OCeBhle 298
——paauanbHeic 296, 297

—MOTOIOYHBIC nepeMelunpatoume 51

— pajuanbHbic o6LIer 0 HA3HAYCHHH BBICOKOTO /1aB-
neHus 278-291

- -—- HH3KOTO M CpeliHero AabieHus 246--278
~—msineBsle 291-295

BenTAsuuA npoTHBOABIMHAA 176

BnaxHOCTh BO3AYXa OTHOCHTE/IbHAA B MOrPaHU4-
HOM clioe Ha] BOJHBIMU pacTBopaMH cojed 79
Bonma apresuanckas 102

BoayXxoBOAB!I KPYINIBIE W3 JIMCTOBOH cranH 199,
207-212

—-u3 BUHMILTacTa 199, 200

——obmero HazHaveHus 237

~mnephopuposannble 133

—IpAMOYTOJIbHBEIE H3 JUCTOBOH craum 200

——u3 BHHHIUTacTa 201

—cHCTeM acmHpanuu 236, 238, 242-244
——BEHTWIALMH TPH ECTECTBEHHOM TOOYXIecHHH
Boanyxorarpepatenu 336 338
—~OHMETANTHYeCKHe €O CNHPAIBHO-HAKATHRIM
opebpennem 299-313

Boaayxoobmen 114-116

Boasyxoocymurens ¢ BpauIaIOLIUMCH POTOPOM
94

—C HEMOABHXHEIM cjioem 95

245

BoaagyxooxnaauTenu noBepXHOCTHBIC 6678

- C OpOIUACMBIMH HacaakaMu 60
Bosayxopacnpeneautenu 35, 124-129, 215, 216
Buibop perynupytoulero knanana 153, 154

r

[nyOyHA KOMHYECTBEHHOTO DPETYJIHPOBAHHA BO3-
ayxopacnpenesmreneit 34, 35

A

JapneHne napnuuajbHoe BoAsHoro napa 81-83
Huarpamma ¢a3osas i pacTBOpa NOBapeHHOH
conu 79

Huaipparma 220, 232-236

Huddysop xonuueckuit 219

~nHpaMHAaaLHbil 218, 230

- mockuit 230

—C OTBOJOM KBANPATHOTO CedeHMs 231
JIOBOJYMK IKEKUHOHHBIH 369

Hoysnaxenue MectHoe 60

Hpoccenb-knanax 220

E
Emxkoctu B cucremax xosnoaocHabxenuna 112
3

3aBeca Bo3zAywHO-TemAoBas 163

3aBHCHMOCTD IABJEHMA BOMLI Nepea GopcyHxaMu
oT pacxozga 58, 59
~XOJIONONPON3IBOAUTENLHOCTH OT TEMIEPATYph
xaanonocurena 105

3amurTu BO3YXOHArpeBaTe/Ied aBTOMATHYECKAR
lol

171

J-nauai pamma Bo3ayxa siaaxkHoro 80
-—HapyxkHOIO 22

—Tpouecca OCYIICHHS BO3[4YyXa BOIHEIM DPAcTBO-
POM XJOPHCTOTO Kanbrusa 92

—- MIPUIOTOB:IEHHA BO3Ayxa 18, 26, 27, 30, 37
H3menenne temnepaTypsl BOJB XOJOMHON H ro-
paveit 42

——BO3/yXa NepBHYHoro 42

H3zurepma copbuun 95

Hunexc Heeuca u Bapaa 10

Heronuuku xonoaa 102, 103



Kasurauus 153
Kanopugepsl cranbhbie MIaCTHHY4TRIE 318-325
~=C FOQPHPOBAHHBLIMH TUIACTHHAMH M ILIOCKO-
OBaNbHBIMH TpyORaMu 314-317
Kamepni Bosaywssie 348
—obcmyxnparns 348
- opoluesus popcyHounne 51, 53, 58, 331--333
—-~ceroudbie 53, 55, 59, 331, 334, 335
—ocyiueHus 90
~ peKoHUeHTpalun 90
Kanaabl BeHTWIRUMOHHBIE W3 KHpnnua 200-203
——- [ICHOTJIMHHCTBIX WIH TNCHOCTEK/IAHHBIX ILIMT
203
~— = IINTAKOrHIICOBRhIX MJIH LLIAKOOETOHHBIX TUIHT
202
—~C CeTKOH WM peweTkol 213
Knanar Bo3aywsbiii 348-351
- ALIMOBOI 172
- peryaupyrowmit 151155
Knaccupuxauns CKB 6
Koneno z-o6pasnoe 216
- [1-o6pasnoe 217
—~90° ¢ HanpaBARIOWHMH TONaTKAMH 217
—-OCTPBIMH KpoMKamu 216, 229
Konnextop Konvueckui 213
KoHasuHOHepEI MECTHBIE aB10HOMHbIE 361-367
-~ HeWBTOHOMHBIE 358 -361
———1ukaprbie 368
—ueHTpaibhbie 326330
——TemwmoyTansarops 330
KOHAMIHOHHPOBAHME BO3AYXd WHIHBHAYA/bHOE
49
——KoMdopTHOE 4
——TexHONorhyeckoe 4
Kongysop 219, 229
Kopoba seHTHIALIMOHHBIC achecToleMeHTHBIE 200
Koa¢puiseHT annpokcHMaliHi 55

Bapuauuu 133
—B3auMoeicTsus cTpydt 117-120
~ po3ayxoobmena 139 -143
~ MCIIOJIb30BAHUA X0a04a 29
~KapHTainu 154
~HeH3oTepmMHyHOCTH 118, 119
—OopoiueHHs Bo3ayxa 55, 66, 82
—MEPeX01d 01 HOPMHpPYCMOH CKOPOCTH ABHXKEHHS
BO3JlyXa H MaKCHMAaJIbHOH 115

NONPaBOYHLIH Ha NMOTEpH AaBiieHHs 227
—~cTecHenuds cipyi 117, 120, 136, 137
- Tenioobmena 60, 195
~Tensonepeaayy 189, 190
~ yHHnoggpHocT 101
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~-yuera norepk Bosayxa 10

~apdexTusHocT aanabainoi 55-57
~—HCNAPHTE/ILHOIO OAJlaKACHUSA BOALI B IPALMD-
He 64

~~-TeMm10- H MaccovOMeHa 88, 93

—~—Te10- K MaccooTaavun B, 89, 91
~—3HTA/IbLIHHHOA 55-57

Kparsocibs Bozayxoubmera 35

Kpusbie paBHOBECHOIO COCTOAHMA BOAAHOIO Napa
B CH/iMKaresie 96

- aCOpOLMHK BildIH CHIHKATeneM 96

Kpurepuit Apxumens 118

M

MawyHn xon041abHbIe aGcopounonnse 106, 107
——Bo3aywHnie 108

~— BO/A0OXJIAXKAAOILKE BAHTOBbIE 105
~—-TypbokoMnpeccopHbie 105
—~—napokomnpeccHontsle 103-106
——napo3xekTophble 107, 108

MeToA OKHCIEHHS AeCTPyKTHBHbLIA 99

—pacyera CYIT rpapoananuruyeckust 6e3 nojo-
rpes4 TemwroHocuteas 187

—-—-—¢ nogorpesom 194

My({ra cKO/IbKEHHA ICKTPUYECKaH HHAYKTOPHAS
35

H

Hacauxu peryspHoi ¥ Hepel yISpHOU CTPYKTYPRL
60, 61

0]

O603144eHUs  yCIOBHbIE OOOpPYIOBAHHA W INDH-
oopos CKB 16
OsondpoBande 98
OnpejiesieHUe KOHNEHTPAIMH PACTBOPA XJIOPKCTO-
ro JHius 84, 85
—00meH Tenaorsr copbumn 84, 85
OcyuieHEe BO3AyXd HOTJIOTH1ENAMH KHIKHMH 79
——~TBepaBIMK 93

~ TBEPAO-KHAKHMH 97
OTBepcine € YTOSMLUCHHBIMH Kpasmu 219
OrBOA Kpyrjioro ceveHus 217, 229, 238
~ NPSMOYTOIEHOIO ceueHHs 227
O1KI0HCHHE 1eMIRPATYPHI B IPHTOYHOMR CTpye OT
HOpMHpyeMoH 116
OxaK/IcHHE BO3AYXA JIBYXCIYUCHYATOE 64-66
——HCHapHre.snoe 6466



n

[MuHe L 4n8 YCTAHOBKHA AYCHKOBBIX (punbTpoB 372,
73
[MapameTpsl BOIAYXA ONTHMANBHEIE 7 9
——and ocofo YMCTBIX MOMellleHHR 49
Mepenaan TeMnepaTyp AR rpynnsl Tenaoofmen-
HHKOB 19]
[epexoHKK © KBUAPATHOrO H4 Kpyrioe CeveHde
231
MoraoTutean 78, 79
TMocTpoenne NPOUECCH NPUIOTOBICHUA BOyXd
11, 26, 27
—=CyXOro OXJTaxaeHus 69
IMoTepu aasjienus Hu TpeHue B Bodayxosoaux 204
==M0 Bo3Ayxy B Ternoo6GMenHukax 77 78
MoToaku neppopuposakrsie 133, 134
[pubopw TenaoTexHUUECKOro koHTpoas 156, 157
TpuMeph! pacucta BOIAYXOpucTpejleieHun 146
Mpomuisatedn ckopoetusie CUOT 400 402
Mpombisky BOYAYxa Bouol 98
TMpouece obpaboTky Boddyxa aanabarHeifl 52
noaurponubif 52
TexHoforuueckuit 22-24
npUroToBacHUs BO3AYXa 18, 26, 27, 30, 37
Meineynosutenn 402-410

P

Pacxon po3ayXd KOHAMIMOHHPOBAHHOTO TNOJE3.
uuilt 10, 11

HApyxHoro 12, 14, 29, 138, 149, 179

HA peUMpKRYJIALHO 141
~TENNOTE MakcuMaabHbll 29, 32, 39
- Ha Jecopbumic 97
-xonoaa 29, 32, 39
Pacuer BOIAYXOOXNBAUTEICH NOBEPXHOCTHRIX 66
— -~ TeIJIOTeXHHYECKHH 76
- po3ayxopacnpeaenurenci 134137
-Kkamep opowenun 353, 54
~—ocymerus 90
-~ peKoHUeHTpauun 90
- Konmu4ecTRa hopcyHok 54
-npoussoanTeaniocTy CKB 49
~CETH BO3JIYXOBOJIOB CHCTEM ACTIUPALUH 242245
- BCHTHIIALAK 245 246
~CVYIT ¢ noporpesom 196, 197
~TEIIOTEXHHUECKUI OCYIINTEILHBIX Kamep 87
—3KOHOMHYECKH uenecooGpaauoﬁ CKOpOCTH ABH-
Keuus Bosayxa 205, 206
PeryiupoBanne aBTOMATHYECKOE MecTHoe 161
——HHAUBHAYaNbLHOE 161
~ - ueHTpaabioe 160

—NpoLEccoB Tenaonepeaadn 151
Pemerky BEHTUNRUMOHHAA YHUGDUUUPORUHHAS 216
—1uenesan 214

.

C

CroitcTpa pacTROPA XJIOPHCTOrO KaJibUHA BS
~—~—NUTHR 85
-TennoHocurened 183
Cunukareas 93, 94
Cucrema acnupanun 243 -245
- BOIYXOpacnpeneaeHUA nporpaMmuan 145, 146
CHCTEMB! KOHTHIHOHHPOBUHHA BOIAYXE MECTHbIC
15, 43, 44
-~ KOMGHHHPOBUHHBIC 44
HeHTpalikHBle BOAOBOIAYLIHBIE 39, 40
g ocoBo MHCTHIX nomelenult 46 49
~  TEPMOKOHCTAHTHBIX TIOMELLeHUY 45, 46
MHOrO30HAABHLIE 2534, 36, 37
O/iHO30HaAbHME |5 25
-~ OZHOKuHa/bHblE 40, 4]
¢ BO3AYIIHLIMH XOJOAHIRHBIMH MAUIMHAMH
50, §1
- KOJHYECTBEHHBIM M KOJIMYECTBEHHO-KAYECT-
BEHHKIM peryauposanueM 34-36
—— KOMOHHUPOBAHHWIM KOCBEHHBIM W MPAMBIM
HCHAPUTCLHBIM OXJIANACHHEM BO3AyXd 65
———oeylHTensHOH kamepoit B6
MOTOJNOYHBIMH  THEPEMELUMBAIOIIMMHY  BEHTH=
asgTopamu 51
~ - ycTuHOBKOH ans Aesopopanum sodayxa 100
MECTHOTO J0YBIRKHEHHA 60
= Pery/JHPOBAHHA HBTOMHTHYECKHE 159
- yTHau3auMK Tenaotel B3P 181184, 187
—UHPKYNRIMA TennoHocuTeas |13
CoeanHeHHe XON0AUNBHAIX MALIKH NTAPALIETLHOE
112
~~=TocneAoRaTeNRHOE 112
COOTHOIICHUA AR ONPEACTCHHA KOIPDUUMEHTOB
BO3RYX006MeHa 142, 143
ConpoTHBJIeHHEe BO3YXOHATpEBATE ICH AIPOAHHA-
Muyeckoe 336
--ruapasauydeckoe 306, 311, 315, 323
—Hacaaok alpoauHamuveckut 60, 62
Criocofe! moaauu Boaayxa 123-133, 142, 143
—PETYIHPOBAHHSA TPOU3BOJAMTENLHOCTH BEHTHIIS-
Topos 34, 35
Cranuud xonoauibHble 111
Ctpyu noaaun Bosayxa 116 123
Cxema OJI0KHPOBKH MHOTO30HAILHLIX KOHAMIIKO-
Hepos 28
npucoeanHenns TY DB k NAPKyIsUMOHHOMY KOH-
Typy 188
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~MPOLIECCOB TEILU1O- M BIaroofMeHa TpH opolue-
HUM COJIAHBIM pacTBOpoM 85
- pacueTHas CeTH BO3AyXOBOJAOB ofiuero HazHave-
Hus 236, 237

YCT4HOBKH BO3ayxopacnpedenuteneh B pax 120
CxeMbl HCINONb3OBAHHA apTe3HHHCKOH BOABI B
CKB 103
- o6Bs3kn Ten0o6MeHHHKOB no Bode 67, 68
—-o6paboTkn Bo3ayxa 13, 15
~nonauM Bo3gyxa 121, 130, 131, 134, 136
~MPHCOSAMHEHHR BO3YX0OXTaauTeNel K JIMHUAM
xononockabxkenus 110
——TEMIOYTHIM3aUAOHEBIX GsokoB 188
—mpoleccd ACCHMHIALAM TeNJIOThl U Biaru 144
—TtexHonoruyeckne CYIIT 186, 187
— UMPKYJIALMA XJagoHocuTens 109-111

T

TemnepaTypa Bo3ayxa HapyxHoro 5, 50

——B nomemes#d 9, 10

—3aMep34HHA PACTBOPA HE3IAMEP3AIOLIEro TENIo-
HocuTens 182, 183

~ «CKBO3HAKa» 3pdexTusHas 10

TennoHOCHTENb MPOMeXyTOUHLIH 182
Tennoobmenuuku Gasossie 67, 68

—pOTOpPHBIE KOHTaKTHEIE 60

Temmoytumnsatopnt 183, 196

Touka 3BTeKTHYeCKas 79

Tpoiinuk npsamoi 90° BuiTskHOR 218
———TpHTOYHRIH 217

—Kpyrjioro cevenus 239-241

Tpy6a uMIHHApHUeCKas, 3a0eaHHAS B CTeHy 213,
215

Tpy6xu Buxpesoie 49, 50

b4

VYBnaxHeHHe BO3ayxa Nnapom 63

VYroar akTHBHpOBaHHEIA 93, 94

Vaanexdue Bo3ayxa w3 momerwuenus 137, 138
~ABIMA M3 noMerueHui 173-179
--~~xkopugopos 171, 172

Vaen orsersinenus 221-226

VnpasJieHHe 3MeKTPOABHIATEIAMH QHCIIETYEPCKOE
164

—= IMCTaHUHOHHOe |64

~-MecTHOe ]64

Veranoska nHesmatuyeckas «Tyman» 61, 63
~MIPUTOYHO-BEHTHIALMOHHAN 157
—pereHepaunonHas 347

L

@uabTpel BO3AYIUHbIE 342-346

pykasHele 396, 398, 399
~ py/1oKHBIe 374-376
~CKJlaauaThle BOJIOKHUCTHIE 374
-31eKTpuyeckue 378, 379
—A4elikoBble yHuUUHpoBaHHble ®s 370, 371
QopcyHka nHeBMaTHYecKas 63

X

XapakTepUCTHKH a3p0gHHaMHYecCKHe BEHTH/IATO-
pos 248-255, 264, 265, 271, 279-282, 292, 296
-Bo3gyxopacnpenenureneit 123-129
~reoMerpryeckne auddysopos 228

~KnanaHa peryadpyromwero 152, 153
—renoobmenHukos 70-75
—TeMJIOyTH.IH3aTOPOB 196
Xo01010NPOH3IBOIUTE/IBHOCTE XONOAH/IBHOM CTaH-
A 112

XonoaocHabxeHHe KOHAMUHAOHEPOB IELEHTPAJIH-
3oBaHHoe 108

~—neHTpagM3osanHoe 109

1

Lluxnouer I'unpoapesnpoma 394, 396, 397
—-rpynnoesie 380-382, 384, 386-390

- Knaitmeackoro O3KAM 392, 394, 395
~Ha nocramenTte 382, 383

—oaunounsle 380-382, 385

~CHOT 391

-c Oynxepom 393

~c ofpaTHEIM KOHYcoM 392

[MlaxTa BLITAXHAA ¢ 30HTOM 214

~npuToyHas 214

IllepoxoBaToOCTh 3KBHUBAJICHTHAS MATEPHAJIOB BO3-
ayxosonos 203

linbep 220

[kana 3anaxos 98

3

DneMeHTHl cocTaBHble 231

OHepropecypchl BTOPHYHBIE HH3IKOTEMIEpPATYp-
Hble 1830

OuTanenus Bo3gyxa S5, 25

Dddext Panka 49

SddexTuBHOCTL HelTpanu3auuu 3anaxa 99
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