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NMPEAHCIOBHE

Pa3sBuTue 3HepreTHYeCKOH NPOMBLIULIEHHOCTH, TeM1oMUKaLKK
COMpPOBOX/3eTC OCBOEHHEM HOBbIX TEXHOJOrHH [POU3BOACTBA
TEIIOBOA M 3JIeKTPHUYeCKOH 3HepruH, pa3BHUTHEM KOHCTPYKLHUEH
NapoBblX KOTJOB M MX BCIIOMOTaTe/bHOTO 0060pYyLOBaHHs, OCBOe-
HHeM HOBbIX BHIOB TOILIMBA, COBEPIIEHCTBOBAHHEM KOHTPOJbHO-
M3MepHUTeNbHOH TEXHHKH M CPeACTB yrpaBJieHWd 000pyLOBaHHEM.

[ToaroToBka  KBanWdUUMPOBAHHBIX  KaapOB  MallMHHCTOB
napoBbIX KOT/IOB HeBO3MOXHa 6e3 oBjajeHHsl 3HAHHAMH W HaBbI-
KaMu IKCnayaTallHH TensoMexaluyeckoro o6opynosanus. Haaex-
HOCTb H 2(@deKTHBHOCTL paboTbl 3TOro o60opyloBaHHA onpeje-
JIAETCA YyPOBHEM 3KCNJAyaTallMH, TPaMOTHOCTbIO 00C/y)XHUBAIOLLErO
nepcoxana, ero ymeHuem ObiCTPO H NPaBHAbHO OPHEHTHPOBATbCA
B passiHyHbIX CHTYyaUMfiX W MPUHMUMATb [IpaBHIbHbIE DELIEHHs,
cobatoaeHHeM TeXHUYECKUX YCAOBHI M TpeboBaHHH. DTO BO3MOXHO
JHUIb fIPH XOpOLUeM 3HAaHHU 3KciayaTHpyemMoro o6opyaoBaHus,
ychioBHH ero paboTbl, (H3MKO-XUMHUYECKUX TPOLLECCOB, IIPOHCXO-
OAIKMX B HeM, NyTeH ylpaBhaeHUs 3TUMH fIPOUECCAMH.

B naudom noco6uH npenMyilecTBeHHO HCoNb30BaHa Mexnay-
nHapoaHasa cuctema eannuy (CH). Ho, yuutbiBas pacupoctpasen-
HOCTb NPHOODPOB, FPalyHpOBAHHbIX B €1HHHUAX U3MEPEHHS CHCTe-
mbl MKI'CC, u MaTepHan HeKOTODbIX HOPMATMBHBIX AOKYMEHTOB,
B pAAe clyyaeB NPHMEHAIOT €QHHHIbI M3MEpeHH: APYTHX CHCTeM.

[lpaktuyeckoe nocobue MoOxeT ObiTb KCIlONb3OBAHO TMpH
MOATOTOBKE W TfepenoaroToBke pabGoyHMx Ha MNPOM3BOACTBE 10
npogeccHiM: MaUIHHHCT KOTJIOB, CTapWHH MaLIHHHCT KOTEJNbHOrO
060pyl0BaHHA, MaUIHHUCT-OOXOAYUK MO KOTelbHOMY 060pyno-
BaHUIO, CTAPWIMKH MALWMHUCT KOTeNbHO-TYPOGHHHOrO €Xa, a TaKxe
YACTUYHO MO TNPOQecCUsiM: caecapb O PeMOHTY 060pyAOBaHHUS
KOTENIbHbLIX W MblIENPHIOTOBUTENbHBIX uexoB. KHura Moxer
OKa3aTbCA NOJE3HOH yYyallUMCA TEXHHKYMOB, & TaKXe CpejHeMmy
TEXHHYECKOMY M  3KCIJ1yaTallMOHHOMY 1epCcoHasy  TeroBbiX
3/1eKTPUYECKHX CTaHUM.

Astopet



BBENEHHE

Juepretuyecko#i nporpammoii CCCP u OcHoBHbiMH HanpaB-
JEeHUSIMM 3KOHOMHUUECKOT0o H couuanbHoro passutua CCCP na
1986—1990 roabi v na iepron 10 2000 roaa Hamedyena iMPOKas
MepCreKTHBa COBEPLIEHCTBOBAHHA M PAa3BHTHA TONAHBHO-IHEp-
reTHYECKOr0 KOMIIEeKCca CTpaHbl, NPEAYCMOTPEHbl aaibHeiiulee
pa3BUTHE 3HEPreTHYECKHX MOLIHOCTEH M 3HAUMTeNbHbIH POCT
NPOH3BOACTBA 3/eKTPo3Hepruu Ha 6ase BBOAA MOLULHbIX GJOYHBIX
3]NeKTPOCTAHIIHi, KOPEHHOH  PEeKOHCTPYKILMH  3HepreTH4YecKHX
YyCTaHOBOK, BHe[peHud 3neprocbeperaloinefi TEXHHKH M TEXHOJIO-
run; obecrieyeHHe yCTOHYMBOroO CHaOMXeHHAl TENJAOTOH W 3JEKTPO-
JHepruef Bcex OTFpac/ell HApOAHOrO XO3fUCTBA; 3aMeHa MeJKHX
He3((PEeKTHBHBIX KOTeNbHbIX TefJIO3JEKTPOUEHTPAIIMH Ha opra-
HUYECKOM M AJEPHOM TOIIMBE W YKpYIIHEHHBIMH KOTEeJbHbIMH.
IDtH paboThl [AOMKHbBI COIPOBOXKIAATLCA POCTOM 1IPOH3BOAHTENb-
HOCTH Tpyda, CHHXKeHHeM Ce0eCTOMMOCTH 11DON3BOACTBA JIEKTPH-
YyeCKOH W TenJoBOH 3HEepPrui, NOBbIIIEHHEM HAAEXKHOCTH paboThl
3HepreTHyeckoro obopynoBaHus.

3a OTHOCHTENbHO HeOONbLLIOH CPOK Pa3BHTHUR IHepPreTHyeckoh
IPOMBILLJIEHHOCTH CYILeCTBEHHO BO3POCAa MOLLHOCTb KOTeJNbHbIX
ycraHoBok (10 3950 t/u B 6aokax 1200 MBT), Bospocau napa-
METPbl [IDOM3BO/IUMOTO 11apa, UWHPOKOE Pa3BHTHE 10JyuyHsa
TeNNOPHKAILHSA.

YyuTuiBas WHPOKOEe pa3BuTHE TenjaocHabxkehwuss Ha Oase
YKPYTIHEHHBIX KOTEAbHbIX W BBICOKOIKOHOMUYRBLIX TEMNO3MEKTPO-
ueHTpaneil (TOLL), ocHOBHBIM 060pyAOBaHHeM KOTOPbLIX AIBAAIOTCS
1apoBble KOTJbl U KOTesbHbie YCTAHOBKH, B COOTBETCTBUM C MpO-
rpaMmMol NOAroTOBKH, B ydyebHOM 110COOHH OCHOBHOE BHHUMAaHue
aBTOPbl YyAGJMW/IH {1apOBbIM KOTJ1aM H KOTeJbHbiM YCTAHOBKaMm
cpeaHelt U 60JbLIOH MOWIHOCTH, NpHMeHdeMbiM Ha T2LL, cpeaw
KOTOPBIX TIPEUMYUIECTBEHHO HCMONbL3YIOTCA OapabaHHble KOTJbI.
Taxk xak B HacTofluiee BpeMsi OOJbLIMHCTBO TEIIOBbIX 3/EKTPO-
CTAHLUWHA OpHEHTHPOBAHbLI Ha C)XKMUraHHe TBEepAOro TOIIMBA, B
KHUre MoApo6HO paccmMaTpUBaIOTCA BOMPOCHI IIOATOTOBKH K CXKH-
raHdio yrJem, NblJ1eNpHUroToBJeHHS W npoueccbl, o0ychoBJseHHble
NPUCYTCTBHEM 304abl B [POAYKTax CropaHuf (WinakoBaHde, 3a-
rpsi3HeHHe, HM3HOC HOBEPXHOCTEH HarpesBa, YyJaaBJHBaHHR 304bl
M T L)

[TocnenoBarenbHOCTL  M3JI0XKEHHA  MaTepualta  [10CTpoeHa
C Yy4YeTOM [MPaKTHYECKHX 3aHATHH M NPOU3BOACTBEHHOH [1IPAKTHKH
caymaTened.

CHayana nokasblBaeTcsi MeCTO KOTebHOM YCTaHOBKHM (rnapo-
BOTO KOT/1a) B TEXHOJNOrH4YECKOM Mpouecce MpoH3BOACTBA TEMJO-

4



BOH M 3J1eKTPHYECKOH 3HEPTHH, B OpraHu3alMH TenaocHabKeHHus
norpebutesned. [lanee npusoasarca obuiue cBeneHus 06 olbekTe
M3yueHWs — napoBoM KoTye # ero o0opyloBaHHHM, O Tunax
¥ OCOBEHHOCTSIX Pa3JHYHbIX KOTJIOB, PacCMaTpHBAIOTCA Xapakre-
PHCTHKH HCNOAb3YEMbIX B KOTENbHOH YCTAaHOBKE KOMIIOHEHTOB:
TONJIMBA (KaK HCTOYHHKA 3HEPTrHH), NPOAYKTOB CTOPaHHRA (OCHOB-
HOTO TENAOHOCHTeNRA), BOAbl H BOAAHOro flapa (pabouero Tena).

PaccmoTpenne KOHCTPYKLHH 1apOBOr0 KOTJa, ero 3AeMeHTOB
¥ BCHOMOraresbHoro o60pyAOBaHHA CONPOBOXKAAETCA H3yYeHHEM
($H3UKO-XHUMHUECKHX NPOLLECCOB, fPOTeKaloulMx B 3ToM 060pyao-
BaHHK (ropenve, BOAHLIH pEXHM, LIJAaKOBaHWe, 3arpA3HeHHs
W T. A.), UX BO3NEHCTBHS Ha HAAEKHOCTb H 3KOHOMHYHOCTH
koTna. OCHOBHOe BHMMaHHe B KHUIe Y/eJeHO IKCIJyaTalluu
060pynoBaHUA KOTEJbHOH YCTaHOBKHM, KOHTPOJIO W yrpaBJeHHIO
paboTold KoTna.

3aKknoynuTeNnbHOH TeMo# $IBAAETCA opranu3auus Ge3onacHoi
paboTbl (3HAKOMCTBO € OCHOBHbIMH AOKYMeHTaMHM MO TeXHHKe
6e301aCHOCTH, [IPOTHBONOXKAPHOH 6e30M1aCHOCTH W COGJIOAEHHIO
CaHHTApHO-rUTHEHUYEeCKHX TpeOOoBaHui npu pabore MAalHHWUCTA).

[Tocne Teoperuueckoro Kypca yuyauiuecs Hanpapasilores
Ha MpPEeABbINYCKHYIO [POM3BOACTBEHHYIO MPAKTUKYy Ha pabouux
mecTax 6a3oBoro npeallpuATHA M Oe3onacHasd paboTa WX Tam
B KayecTBe CTaXepoB B 3HAYWTENbHOH CTeNeHH orpefensiercs
N0JIYYEHHbIMH 3HAHHUAMH 110 yKa3aHHbIM Bblille BOTPOCAM.



nasa nepras

TEXHOJIOTHYECKAS! CXEMA NOJYYEHHA
SNEKTPOIHEPIUU U TENMJIOTHI

§ 1. OCHOBHbLIE ONPEAEJEHHS H KJIIACCHOUKALLHSA
SNEKTPOCTAHUHHA

DNeKTpHUeCKMMHU cTanuuaMu, wau snektpocTanuuamu (IC),
Ha3bIBAIOT NPEANPUATHR, HA KOTOPLIX YCTaHOBAEHO 060pyAOBaHHe,
ofecrneunBalolee NOAYHYEHHE 3JNEKTPUUECKOH 3IHepruu. DneKTpo-
IHEPrHI0O Ha HHUX 1NoJyyalT npeo6pa3oBanHeM APYrdX BHAOB
ssepru. MU Moryt ObiTh 3HEprusi ABHXKYllEHCH BOAbLI, TOMJHUBA,
BETpPa, MOPCKHX TIPHAMBOB K OTJAHBOB, COJHEUHAR 3HEPTHs W Ap.
HauGonbuiee pacnpoctpaHeHue B HacTosllee BpeMs 1OJYYHIH
3JIEKTPOCTaHLUK, HCHONbL3YIOWHKE 3HEPTrHio Boabl W TonauBa. Mx
COOTBETCTBEHHO Ha3blBalOT ruppasiudeckumud (I'IC) u Tennosbl-
mu (TIC) anekTpocraHLUaMu.

TennoBble 3/1eKTpHUeCKHe CTaHUMKM MOryT paboraTh Ha opra-
HHWYecKoM (yronb, ra3, Ma3yf) Wid AAepHOM TOUJAHBE. DJEKTPO-
CTAHIMK, HCIOMb3YIOLLKE TellNoTy ANEePHOTO pacnaja BellecTs,
Ha3bIBAIOT aTOMHLIMU 3JekTpocTaHuuamu (ASC).

Tennopule 34eKTPOCTaHILMH, BblpabaTbiBalOUIAe TONAbKO 3JEKT-
po3Hepruio, Ha3biBalOT KoHAeHcallhoHHbiMu (K3C), a anekrpo-
CTAHUWK NPOU3BOAAILINE HApRAY C 3JEKTPHYECKON TaKkKe H
TEINAOBYIO 3HEpPruio — Teoanektpouentpaasmu (TIL). B noc-
JIEAHUX Tap M HarpeTas Boaa HCMNOAb3YIOTCA AR oborpeBa H
ofecnieyeHdsl NPOTEKAHHST DPa3IMYHBIX TEXHONOTHYECKHX Tpoiec-
COB.

CoBpemMeHHan  3JEKTPOCTAHILMS — CROKHOE  NpeAnlpHATHe,
BKAOYawlee 6GoMblloe KOJMMYECTBO PasfiHuHbiX BHAOB 060py-
NOBaHHA (TEIVIOCHJIOBOrO, 1EKTPHUECKOTO, 3MeKTPOHHOrO U Ap.)
H TPOMO3AKHE CTPOHTeNbHbIE KOHCTPYKUMH. OcHOBHbIM 060py-
NOBaHHWEM TENJOBLIX 3JIEKTPOCTAHUHH ABJAIOTCA:  KOTelbHaf
ycTaHoBKa (unu peaktop W naporexepatop Ha A3C), naporyp-
O6MHHAas YCTAHOBKA, 3JEKTPHUECKHil reHepaTop W npeobpasoBaTenu
INEKTPHUYECKOH 3Heprun (TpaHchopMaTopbl NOACTAHUHKH).

KorenbHasa ycTaHOBKa ilpeAcTaBasieT KOMILNEKC YCTPOMCTB,
nipeAHa3HaqyeHHbIX NS 1lOJYYeHHst fleperpeToro napa 3aiaHHbix
1lapaMeTpoB WM ropAyed BOAbI.

§ 2. OBOPYIHOBAHHE 3JIEKTPOCTAHUHH
H EI'0 HASHAYEHHE

[TocnenoBatebHOCTL  NONYYEHHWA W UCHOJbL3OBAHHA lapa
v npeoOpa3oBaHUs OAHWX BHAOB 3HePrHH B ApYyrHe MOXHO 11pO-
CMeAUTb HA NPHMEpe TEXHOMOTHUECKOH H TElJIOBbIX CXEM 3JEKTpO-
CTaHIlUK Ha TBEp/AOM ToiuBe (puc. 1, 2).
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Jina noaydyeHus neperpeTroro napa B KOTeJIbHOU yCTaHOBKe
CXHraeTcsl TOMMAKBO, NOCTyNaloulee Ha 1eKTPOCTAHIMIO fIpeuMy-
UEeCTBEHHO 110 XKene3Holi nopore. TonnnuBo u3 BaroHos /4 (puc. 1)
BLICPY>KAeTcA B pa3srpysoddoM capae /5 C 1oMOWbIO BaroHo-
OTlpoKuabIBaTeNed B CleiHalbHble OyHKepa, MNMojA  KOTOPbIMA
pacrionoxenn  KonBeHepbl /6. KouBeliepamu TomiauBo uepe3
JapobunbHoe noMellense [2 nopaeTca B OyHKepa Cblporo yras
(BCY) 5 xorenbnoro nexa wiauw Ha pesepsHbiil ckaan /3. Tlepen
nogaded tonsnuea M3 BCY B Tonky 2/ napoBoro kotha 9 ero
IIpeABAPUTENBHO PAa3ManbiBaloT B MeAbHHNAX 22 U OAHOBPEMEHHO
NOACYIIMBAIOT ropsAduM Bosayxom. U3 nonydenHoit B MenbHuax
YroAbHORK NbTKM YJAABAWBAIOTCA B celiapaTtope 7 KpYyIHbe YacTHIbL
¥ BO3BpaulaloTCd CHOBA B MeJdbHHIlY, a MeJKas MNblib [ochae
OoTAeNeHUst B UMKJIOHAX HaKanjuBaeTcs B OyHKepax 6 YroJbHOWH
fIbLJTH, OTKYAa B TpeOyeMOM KoJHYecTBe A03MpyeFcsl B IibLAENPO-
BOAbl W AaJiee B TOIKY.

[lpoaykTel cropesuiero TonauBa MpH NPOXOXAEHHUH O raso-
X0AaM KOTs1a, B KOTOPbIX paclofoXeHbl NOBEPXHOCTH Harpea /0,
OTA2I0T TeIIOTY BOJAE M MoAydyaeMOoMy M3 liee fapy, (IpOXOARUIMM
110 3TUM [1OBEPXHOCTSIM HarpeBa. [lpoaykTel cropaHusi Tonnusa
Oynem Has3blBaTL TeNJOHOCHTEJeM, a Body H 00pasylomuics
nap — pabouuM TesIOM.

[Tonyyaemblit B KoTie nmap B 3a2BHCHMOCTH OT Ha3HauYeHUs
KOTEJNbHOH yCTAHOBKH HanpaBAfeTCA NOTpeGUTeNIO WaW B TypO-
Hy 2 aAs BpailleHHs poTopa TypOuHbl M COEAMHEHHOrO0 C HHM
poTopa reieparopa, ofeciieyBaf Takum oOpazom BblpaboOTKy
B reHepaTope 3JEKTPOIHEPrHH, KOTOpas 3areM liepefaercs
norpeburenio.

B nocneaHux cTyneHsix TypOMHbLI [PH OXJaXXAEHHWH MOLYT
MOABJAATLCA KallIM BJark, HW3HAlIMBaIOiNe JONaTKH TypOHHbIL.

Jas ymeHblIeHHUR CTeMEeHW KOHAEHCAUHH TMapa B NOCAEAHHX
CTyneHax TypOWHB [OHHXAIOT AaBjeHHe (MOBbILIAIT BaKyyMm),
NPUMEHAS KOH/eHCATopbl 28, B KOTOPBIX WCIIONb3yeTCA BOAA W3
€CTECTBEHHOr0 MM HCKYCCTBEHHOrO HCTouHHKa 24, nogaaemas
HacocaMl 25, yCTaHOBJEHHbIMM Ha OeperoBod HaCOCHOM CFaH-
uuu 23.

[TonyyeHnbllt KOHAeHCAT HacocaMu 32 nepekauuBaercs najee
yepe3 06eccoNUBalOULYI0 YCTAHOBKY W 11040TpeBaTed HU3KOTo
aapienus (ITHIA) 31 B peasparop 4, rae upH TemilepaType,
6AHM3KOH K HaCblEHHIO, [IPOMCXOAWT Y/lajieHHe PacTBOPEHHbIX
B BOJAE ra3oB, MOrYUIMX Bbi3blBaTb BHYTPEHHIOI KOPpO3uio 000-
pyaoBanus. BocrnonHenue 10Tepb KoOHAeHcaTa (yTeukd depes
HenNoTHocTH B TpyBonpoBosax TAC uan B AvHUAX noTpebuteneit
T3Ll) npoH3BOAHTCA XMUMHYECKH OUUILEHHOH B CilellMadbHbIX
yctavoBkax 29 Boapo#, pobaensieMoll B AeaspaTtop. [anee
AerasyipoBaHHadA W 1l0A0rpeTas BOAA, Ha3piBaeMas [UTATENbHOI,
CHOBA NOAAeTCS NUTaTeAbHbIMH Hacocamu 27 B NapoBOH KOTedn.
[pu 3TOM OHA AONOJHMTENbHO MOAOrPEBAETCA B PEreHEPATHBHbLIX
noaporpesaresiax Bbicokoro aasjenus (I[1BJ1) 26.
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Puc. 2. YipouieHHble TeNJoBbe CXeMbl 3JeKTPOCTAHUHMA KOHACHCALUHOHHBIX
6e3 NpoMeyTouHoro (a) W ¢ NpoMexyTouHbiM (6) mneperpesoM napa,
TENAONEKTPOUCHTPAAK (B8):
|-- naposo# koren, 2— Typ6una, J— renepatop, 4— npeo6paloBaTent NCKTPO-
3Hepruu, 5— KonAGHCATOP, 6— KOHNIZEHCATHHIR Hacoc, 7— perexepaTusubie 0T60pH
napa, 8— obeccosusaruwas ycranoska, 9— [THI, 10— aeaspatop, I/ nura-
Teabnbh nacoce, f2— [NBJL, /3— xumuyeckas BOAONOArOTOBKA, [4— NPOMENYTOY-
HBH naponeperpesaTend, /5— nuKkoBWW BOAGTrpeliHLIf kKoTen, /6— noaorpesarend
ceTeBoR BoAb (GoWaepw), /7— uacoc ceTeBOi# BoAbl, /8-~ HACOC MNOANHTOUHOW
BORW, {9— NOTPEGHTEAN TeNnaOTbl

[Mogorpes soavt B [TH]JI, neaspatope u TIBJL (pereneparue-
Hb  noporpeB) 1o3BosfieT MOBLICHTL KM TerVIOBOFO  LHMKJa
31eKTPOCTAHILHH.

Ha puc. 2,a npencraBieHa yupouieHHas TenjoBas cxeMma
ONUCaHHOM 3JEKTPOCTaHIlMKH ¢ 0bopyaoBaHHeM Tpakta pabouero
tena. Cxema TAU (puc. 2,8) oTanuaerca ot cxembl KOC Hanwu-
Y4eM OTBOASILLUX MApONPOBOAOB K MPOMBIILJEHHLIM H TeMaoBbIM
noTpeGuTensim TemaoTbol /9 W cheuuadbHbIX NogorpeBartenelt
ceTeBOl Boabl /6, ucnoib3ylouinx oT6Opbl napa W3 TypOuHbl
(aHanoruynble orbopam «k [WHI, TIBM, neaspatopy # T. a.).
B KoHTypax ceTeBOH BOAbl YCTaHOBAeHH Hacochl [7 H JIMHMA
NOANUTKH CO CBOMMM HacocaMH /8, a TaKxe IIMKOBble BOLOrpel-
Hbte KOTJbl /5.

[loBblileHe MOUIHOCTH M NapaMerpoB (AaBACHHHA, TeMmie-
paTyphl) pabouero Tena norpe6oBaso NPUMEHEHUS MPOMEKYTOY-
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Puc. 3. CxeMbl KOMMYHHKAUHR 3JEKTPOCTAHUHH ¢ HOMEPEUHBIMH CBA3SAMH:
{-—13— cm. obuanauenns wa puc. 2, /14— peryaupyloulas apmatypa, /5— o6uiecTaHuuoH-
Hwe TpybONpOBOAN NHTaTenbHOA BOAH, J6-— OGulecTaHUHOHHDIE APONPOBOIAL

——1

Mazucmpans 1
Mazucmpans 2

Horo neperpeBa napa. [lpy BbiCOKOM W OCOOEHHO CBEpPXKPHUTH-
yeckom aaBieHuy (CKJL) napa Ha nociieaHux cTyiieHax TypOHHbI B
ciydae ry6oKOro CHHXEHHSl TeMnepaTyphl llepel KOHAeHCATOpPOM
MOXKeT [0ABAATLCA 3HAYHUTENbHOE KONHYECTBO Bharu. 37O BeAeT
K MOHKXKEHHIO KN ¥ HaaeXHOCTH pa6oTsl TypOHHbl. Bo n3abexanue
3TOTO LPOU3BOAAT AONOJNHHTEJbHbIA (MPOMEXYTOUHBIH) ileperpes
napa o Temilepatypbl GAM3KOH (MM HECKOJbKO Bblille) K Ha-
yaabHo#. [nsi 3Toro B napoBoM KOTJe YCTaHaBAWRAKT NpoMe-
XKYTOuYHble naponeperpeBatenun /4 (puc. 2,6), B KoTopbie noaatot
nap u3 UMAMHAPA BblcOKoro AaBJseHust Typbuubl (LIBL), BosBpa-
as ero 1ocje HarpeBa B IMAMHAD HH3KOro AasjeHust TypOHHbi
(UH). TloABnenne upoMexyTouHblX napolleperpeBaTesed u
LOIONIHHTEAbHBIX  11aPOIIPOBOAOB  «TOPAYETO» H  «XOJAOAHOTO»
NPOMEXXYTOYHOIrO 112pa CO CBOEH apMaTypol 3HAYHTENbHO YCNOX-
HWIO CXeMy KOMMYHHKAUH{ 3JeKTPOCTaHUHM, TenJOBYIO CXeMy
peryaupoBanua paboTbl NapoBbix KOTIOB M Typ6uH. B cBf3x
C 3TUM BMECTO 3/1eKTPOCTaHUHH C nonepeynbiMy CBA3AMHK (pHc. 3},
Korja BO BCe MapoBble KoTJAbl [ BOAa (oAaBajacbh W3 00ine
NUTaTeNbHOM Marucrpanu /5 v neperpeToiit nap cobupancs 8 obillem
rJ1aBHOM naponpoBoje /6 (T. e. Koraa Bce KoTabl DC uMenu CBA3b
10 Bofe K mnapy), NOABJAAIOTCA OJIOUHbIE YCTaHOBKM (napoBo#
Koten [ — TypbuHa 2 — reHepatop 3 — TpaHcdopmaTop 4), He
CBA3aHHbIE C APYTMMH TaKHMHM )Ke YCTaHOBKAaMH [0 OCHOBHOMY
paGouemy Teny. Takue ycTaHOBKH Ha3blBalOT 3JHEPreTHYECKHWM
6a0KoM (cM. pHC. 2,0).

§ 3. OCOBEHHOCTH PABOTbI TIL

OcHOBHOH 0cOBeHHOCTLIO paborbl  J060A  3JeKTPOCTAHIIHH
(KOHAEHCANMOHHOH WM  TellIO3NeKTPOLEHTPATIH C KOMOHHHPO-
BaHHOH BbIpabOTKOH 3JEKTPOIHEPrHH H TelJIO3HEPrHH) sBJAETCH
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Puc. 4. Tpadukn Harpy3kn 3HeprocucTembt:
a — CYTOYHLIfi B 3nMHee BpeMs, 6 — CYTO4HBIA B JeThee Bpema, & —
rogoBoh

TO, YTO ee MPOMBIIJIEHHAA TPONYKIIHA (3/JeKTpPHYECKaAdA H Terio-
BaA 3Heprusd) notpebafeTcCA B MOMEHT NPOU3BOACTBA U HE MOXeT
BbipabaThLiBaTbCA «HA CKAaA» WM B pe3epB. 3TO 3HAYHT, UTO
IeKTPOCTAHILHY B KaMK/Abl# JaHHbIH MOMEHT BPeMEeHH LOJMXKHa
BbipabaTbiBaTh 9SHEPTHH DPOBHO CTONBKO, CKOJAbKO MNOTPeb/AIoT
ee MPOMbILUIIEHHbIC NPEANPUATHS, TPAHCTIOPT, CebCKOe X03ANHCTBO,
6bITOBBIE H Apyrue noTpeéute/H.

[ToTpebnienne 37eKTPO3HEpPrdH Y PpasHbix nortpeburtenei Me-
HAeTCAd BO Bpems CYTOK B TedeHue roga. OHO, Kak MpaBHJO,
CHHIKAETCS! JIeTOM M BO3pacTaeT B 3HMHee BpeMs, HEPaBHOMEPHO
U3MEHSAETCH B TeueHHE HejeaM (CHHXKAETCA B BLIXOLHbIE W Mpasn-
HHYHble IHH) M JaXKe B TeueHHe OJHHX CYTOK, 3aBHCH OT MHOTHX
¢ akTopoB.

M3meHeHHe MOULHOCTH 3JEKTPOCTAHUHH B 3aBUCHMOCTH OT
notpe6AeHHA 3HEPruH BbLIpaxkalT AHarpaMMamHi, Ha3biBaeMbIMH
rpadHMkamMu Harpy3kd (puc. 4). B 3aBHCHMOCTH OT mnepHola
BPEeMEHH, KOTOPbI OHH OXBATHIBAKOT, rpaduKu MOTYT ObITh CYyTOY-
HbIMH  (puc. 4,a,0), MeCAYHLIMH, Ce30HHbIMK W TOLOBLIMH
(puc. 4,8).

Ecin snekTpuueckas Harpy3ka MeHSIETCS €XeCYTOUHO B Tede-
Hue roxa B 6odbliell MAM MeHblUeH cTeneHu exHHOOOPAa3HO, TO
OTIYCK TenJioBoH Harpysku TILL B 3HauuTeNbHOH CTeleHH 3aBU-
cut ot norpebutens. [lpu ucrnonb30BaHHH TeNNOTH HA TEXHOJOTH-
yeckHe HYXIbl POMBILIAEHHOTO TNPeANpHATUR ee pacxog ofnpe-
peasietcss rpacdukoM paboTel 3TOro npeanpusatus. KoMmyHajabHbie
HYXIbl TpeOyloT TennoTy Ha OTOMJeHHe MXuJbX, OOLeCTBEeHHbIX
U TNPOM3BOACTBEHHBIX 3J1aHHI, HA BEHTHASIKIO, ropsyee BOJO-
cHab)KeHHe W AD.

HecmoTps na 3nauntenbhoe pa3noobpasue TeVIOBONH HaArpyskH,
ee MOXHO pa3buTb Ha [Be TpynMbl MO XapaKTepy NpPOTEKaHHA
BO BpPeMeHH: Ce30HHYI0 W KPYFJOroaHuHyl0. Benuunna v xapakrep
M3MEHEHHS CE30HHON TelJIOBOM Harpy3kW 3aBHUCAT T[J1ABHbIM
06pa3oM OT KJAMMaTHYECKMX YCJIOBHH: TeMfiepaTypbl HapyXHOro
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BO3/1yXa, HAMpaBJeHUs U CKOPOCTH BETPa, BJaXKHOCTH BO3AYXA,
COJTHEUHOTO H3JNY4YEHHS M APYFHX (aktopos. Bosbuwoe 3naueHHe
WMeeT TeMmMlepaTypa HapyxXHoro Bo3dayxa. K ce3oHHol TenjoBOH
Harpy3ke OTHOCSATCSH OTOMJIEHHE, BEHTHAAUNA, KORIHILHOKHPOJAHHE
Bo3jayxa. Ce30HHAs Harpy3ka HMMeeT CPaBHUTENbHO NOCTOSHHLIH
CYTOUHBIH TpapUK H NepeMeHHbi rod0BOK rpaguk. MakcHMyM
TeMJOBOH Harpy3KH NPHXOAMTCH HA 3HMHHE JIHM C MRHHMAaJbLHOH
TeMiepaTypoi HapyXHOro so3ayxa. B Teuenue cyTok Temiepa-
TYpa HAPYXXHOTr0 BO3/yXa MEHAETCH, PEXKHM Xe OTMYCKa TeroThl
3ajgaeTcst OOGBIYHO 110 YCPEHEHHOW TemnepaType W {103Tomy
notpebaetue TENJOTH H3MEHAETCHA B HeOOJbUIMX Mpejaesax.

K KpyrioroivuHod Harpyske OTHOCATCH TeXHOJOTHYeCKads
Harpy3ka M ropsudee BOLOCHabxcHue. BennunHa u xapakrep
rpauKa TeXHOJOrHUeCKOH HAarpy3KH 3aBHCAT OT pexxnma paboTh
npeanpuATHi u ux npoduas. Hanpumep, NpeanpHATHA WHHHOIM,
XMMHUECKOH M Jpyrux OTpacaed TPOMBILJACHHOCTH  HMeioT
pPaBHOMEPHYIO TEXHOJIOTHUECKYIO HAarpysKy B TeueHHe BCeX CYTOK,
MecsilleB W rojfa B leJ0M, a \peflpUATHS NHILEBOH, MaUIHHO-
CTPOMTENbHOH, MUKPOOHOMOTHIECKON U APYrHX OTpacJeli nMpoMbill-
JIEHHOCTH BCJEACTBHE O0COOGEHHOCTEH HX TEeXHOJOrHH B TeueHue
CYTOK [OMYCKalOT HepaBHOMepHOe noTpebJeHHe TernoIHepryuH
M KOJMIeGAaHHA TeXHOJOMHYECKOH Harpy3ku.

BesnuunHa u xapaktep rpadHka Harpy3k# ropsiyero BOJO-
cHabKeHHs1 3aBUCAT OT 6/1aTOYCTPOHCTBA XHUJAbIX H OGUIECTBEHHbIX
3laiiki, CocTaBa HaceJeHuf W pacnopsgka ero pabouero aH,
0T pexuma paboTbl KOMMYHaAbHbIX npexnpuaTuii. [paduk
ntoTpebaeHUs TEMJIOTH 110 YyacaMm CYTOK Ha ropsuec BOJAOCHabxe-
HUe Kpaiihe HepaBHoMepcH. OH TakXXe HepaBHOMEpeH MO [IHAM
Helaeqd M BpeMeHam roaa. B pabGouue nuu Hemenu rpaduk no-
Tpebaenus ropsuch BOAbl HMeeT SICHO Bblpa{€HHLIH MHK Harpy3ku
B BeuepHue yacel. C 18 no 21 yaca norpebienue ropsiueil BOAbI
6oJee CpeIHECYTOYHOrO 3HaueHUs B 2—3 pa3a H B HOYHbIE yach
CHHIKAeTCH 10 MHHUMAaJbHOIO 3HAYEeHHS.

B cy660THHe 4 BOCKpecHble nHW rpaduk 6oJec paBHOMeEpeH.
B snetHee Bpemst rona notpe6jeHue ropsiueid BOJAbl 3aMETHO CHH-
Kaetc. ITO OODBACHAETCS1 MOBbLILIEHHEM TeMiepaTypbl pedHo#H
¥ BOAOMPOBOAHON BOAbI, NOBLILLIEHHEM TEMNEPATYPhI ChIPbSA, NOCTY-
nawoulero B 06paboTKy, H3MEHEHHCM TellJIOBLIX NOTCPb 0HOpyao-
BaHHA W APYTHMH TIPHUKHAMH.

Pa3meuieHHe NpOMBILIEHHOCTH # KAHUMATHUECKHE YyCAOBHS OT-
JeJbHbIX PETHOHOB CTPAHLI Pa3J/MUHbl, 105TOMY Pa3/jHUYHbLl W Tpa-
(UKH OTpeGJeHHs TeIJIOTH: CyTOYHble H rogoBbie. Ha ocHoBe cy-
TOUYHBLIX TpaHKOB ee MOTpPeGJEHHA CTPOATCH ToA0BbLIe TrpahHKH
IS KaXX/10T0 KOHKPETHOro ropofia M ofipeaensercs rojoBoi pac-
X0 TemJOTHI.

Ha puc. 5 npuBeneHbl rpadMKH CE30HHOH HArpy3ku Ha OTOMJe-
Hue W BEHTHAALUMIO B 3aBUCHMOCTH OT OTONMUTENbHOrO Mepuoxa ro-
Jla ¥ TemrepaTtypnl BO3AyXa.

HAnTebHOCTb OTOMUTENLHOTO EPHOAA rOAa Ny U YPOBEHb Ha-

12



|
100)
90
My
RN
S
g I ———e =
k £N 4 \
~ U T Ty =
g g 5 T a N s
13 e + e b
Sl I N S S
E 40 t ™ 2
5 ! \\ g
HREL 5
QU 9n "
LU T LY
AR
P | §
1
0 1000 2000 3000 4000 5000 4 010 § 0-5-10-15-20-25-30 tg, T

a) 4)

Puc 5 Ipaduku ceaonnoro pacxona TenJoTht Ha OTOMNEHHE B TEUCHHE OTOIH-
TENLHOTO NepHoad (a) H 3dBHCUMOCTH pacxoaa TenaoOTht OT TeMAeparyphl
Bo3ayxa (6)

I — BeHTHJRILLMOHIIAA  Halpy3Ka, 2— oTOMHTeNLHAasn  Harpyska, 3 cymmapuan
Harpy3ska

PYXKHBIX TeMiepaTyp {, BO3yXa Ofpe/eNAi0T Ha OCHOBe MHOTO/eT-
HUX KJIHUMATHYECKMX /AHHbIX MO KJAMMaTOJOTHUECKHM ClpPaBOYHH-
KaM 4 Tabauvuam.

Hanpumep, AAHTEABHOCTDL OTOMMTENBHOIO CE30HA COCTaBJIALT:

aas Cubupu, Ypana n Cesepa esponeiicko# yacty CCCP —
5500 u,

IS cpenned nodochl esponeiickoii yacth CCCP u cepepho#
yactu Cpenneir Aszuu — 5000 u,

aas esponefickoii yactu CCCP, woxuee XapbkoBa — 4000—
4500 u,

ana Kpeima, Kaska3a u tora Cpeaunedt Aaun — 2500--3000 u.

UHC0 4acoB CTOSTHMS CPE/IHECYTOUHBIX TeMIepaTyp HapyXHO-
ro BO34yXa 3a OTOMMTENbHbIH NMepHoA A8 MOCKBbI COCTAB/SET:
475 4 (ot +10 o +5°C), 1151 u (or —5 10 —10°C), 29 4
(—25 p0 —30°C) n T A

Cymmapublil rogoBofi pacxod Tem1oThl Qo Ha OTOMJeHHe U
BEHTHIALKIO MOXKHO ONPEAeSUTh, HCTTOAbL3YsA TpapHyecKHe 3aBHCH-
MOCTH (puc. 5), Kak miouaib, OrpaHHYEHHYI0 OCAMH KOOPIHHKAT,
Haxonsulylocst 1o Kpusod Q=f(n,).

3uast rogoBOH pacXo4 TeMIOThl, MOXXHO Ofpele/iHTL Tpebye-
MBbIH pacxol TOMJIuBa B # cpelHe4acOBO#H pacXOd TemIoTh (Jep 3a
OTONUTEJILHbIN TepHOL:

B=b- Qion
Qtpz —Qn':l

rie b —ynenbHbll pacxol TONAWBA HA BLIPAOOTKY TelJOBOH 3Hep-
ruu, kr/MIIx (kr/Tkan).
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BaxHoe 3HaueHWe LAst ONPENENeHHS (10TPeGHON TenJoBOH
MOLLHOCTH CTAHLHH, TO KOTOPOH BhiBUpaeTcA ee TenaoshepreTH-
yeckoe OGOpYAOBaHHE, HMEET MAKCHMaJjbHasi TenJoBas Harpy3ka
Q..x B HaHOOJIee HaNpsXKEHHbi (KaK npaBuno, Haubosee XOMOA-
HbII) nepHoi paboThl (Ha pUC. 5 ni™ — IAMTENBHOCTL OTOMUTEN b~
HOTQ MepHoja B yCA0BHAX 0GECNEeYeRHA CYMMAapHOH rOf0OBOH Tell-
J0Tbl Qrox MPH MaKCUMaNbHO# 3arpy3ke o6opyroBauus Q,..).
YacTb TensioBOH HAarpy3KH 3JeKTPOCTAaHIWH fepefaeTcA mnotpe6u-
TeAAM B pe3yJjbraTe HCOAL3OBAHHA TeNJNOTH Napa U3 0rbopos
TypOuHbl (Haflpumep, LA MOAOrpeBa CETEBOH BOAL B TEMJI00OMeH-
HHKax-6oklaepax /6 Ha puc. 2, 8).

OrtHoutelHe TenJ0BONH HArpy3KH Qryps, NOKPLIBAEMON TEMJOTOH
napa #3 oT60pOB TypOHHBI, K MaKCHMaibHOH TEMJIOBOH Harpyske
Ha3bIBAIOT KO3 huiHeHToM Temsodpukauuu TILL:

oy = Qr) p6

Qlﬂﬂx

BbIiGOp 3KOHOMHYECKOH BejuuuHbl KO3hdHIIHEHTA TendodprKa-
ans T3l umeer Goabwioe 3Hauenue. ONTUMANbHbIE 3HAYEHHA
3TOr0  KO3PpHUHEHTA ONpefeasioTCd TEXHHKO-3KOHOMHUECKHUMHU
pacyeramy O MHHMMAaJbHbIM CYMMAapHbIM 3aTpaTaM Ha MPOH3BOA-
CTBe 3JEKTPHUECKON W Tern/oBOH SHepruu. [lasf COBPEMEHHbIX Typ-
6MH C HU3KHM [aBjleHHeM B OTOMNUTEALHOM OT6OpE ONTHMAaJlbHbie
3HaYeHHUA KO3P(PHIHEHTA TelIOPHKAIIMW HAXOAATCA B MHTEpBaje
0.4 —0,70. Huxuuii npegen 310ro Ko3QdHIIHEHTA OTHOCHTCH K
YC/OBHSIM, KOTZa Haya/ibHbie napaMetrpsl napa TILL 3naunTenbHo
HUX€, UeM Ha KOHLEHCALLMOHHBIX 3JIEKTPOCTAHUHAX, PabOTaOUHX
B 9HEProcucTeMax WK B obbeAuHeHuy. Bepxhuii npejen oTHocHTCA
K OAHHAKOBbIM HauaJjbHbIM napaMetrpam TILL U KOHIEHCALHOHHBIX
3JIeKTPOCTaHIH H.

l1asa Bropasi

OBIIHUE CBEAEHHSA O KOTENDHON
YCTAHOBKE W NAPOBbDLIX KOTJIAX

§ 4. OCHOBHbIE ONPEJAEJIEHMA, HABHAMEHHUE
A NMPHHUHN PABOTbI KOTEJIbHOWR YCTAHOBKH

KoTeabHble YCTAHOBKH MOTYT 6bITh JUOO OCHOBHBLIM 3J€MEHTOM
TENAOBOH IJEKTPHUECKOHW CTaHIMH, JHOO BHINOJHATH CaMOCTONA-
TeqbHble hyHKIlMH. Hanpumep, oToNMUTEbHbIE KOTE/bHbIE YCTAHOB-
KU cayxaT Aa5 obecrniedeHUs] OTOMJIEHHA ¥ ropsyero BOAocHabxe-
HUSA, NPOMBbILLIIEHHble — AAA TEXHOJOTHYeCKOro Teno- W 1apo-
CHab)KeHWs u T. 1. B 3aBHCHMOCTH OT Ha3HAUEHHA KOTeabHas yC-
TAHOBKAa COCTOUT M3 MapOBOr0 MAM BOAOTrpPefiHOro KOTJda H COOT-
BETCTBYIOULEro BCMIOMOratefbLRoro o60opynoBaHus, obecneyuBalo-
uiero ero pabory.
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Maposoi (Boporpeinbii) KOTen — 3TO YCTPOHCTBO, B KOTOPOM AAR noay4e-
HWS napa (ropsved Boaw) TpeGyeMbix MapameTpos HCNOAb3YIOT TeNAOTY, BbIAE-
AAOWYIOCA NIPpH CropaHHH OpPTraAHHUECKOro TONAHBA HAKW OTXOAAUIHX FaA30B.

Kak npaBuio KOT/bl, HCMOJb3YIOLWHE TENJOTY OTXOAAILHX OT
APYTHX YCTPOHCTB ra3oB, Ha3blBaOT KOTJAAaMH-YTHJIHN3ETO-
paMH.

Ons HopmadbHoro QyHKIHOHMpPOBaHHS KoTjaa Tpebyercs obe-
CeYUTH MOJaUy, fIOrOTOBKY W CXKUraHue TOIUIHBA, N04a4y OKHC-
JHTeAs AAA FOPEHHR, a TaKXe yLalHTh 06pa3yioluHecs 1POayKThI
CrOpaHus, 304y ¥ W.1aK (1P CXKHUTaHHH TBEPAOro TOIWIMBA) U Ap.
Benomorartenbioe 060pyaoBakHe, NpefHa3HayeHnoe I8 THX ie-
Jiell, BKJKOYaeT:

IyTheBble BEHTHUAATOPH H ABIMOCOCH — LA NOZAYH BO3jyXa
B KOTeJ M yZajeHdUs M3 Hero B atMocdepy MpPOLYKTOB CrOPanus;

6yHKepa, NHTaTelH CblPOrO TOIIHBA H MbIIH, YrJAepa3sMOabHbie
MeJNbHHLL — A7 obecledeHns HelpepbIBHOTO TPAKCMOPTA H TIPH-
rOTOBJIEHHA MNbLIEBHAHOTO TOMJMBA TpeGyeMOro KayecTBa;

30/0y/MaBAUBAOIIEe W 30J0ULTaKoyLadsiowee 0HOpyaoBa-
HHE — KOMIJIEKC YCTPOHCTB A1 OYHCTKH AbIMOBBLIX I'a30B OT 30-
JIOBLIX YACTHIL C UEAbI0 OXPAHbl OKPYXKaiolel cpeabt OT 3arpAsHe-
HHSE H O/ OPraHH30BaHHOIO OTBO/IA YJOBJEHHON 30/bl H WAAKa;

yCTpONHCTBA ANA MPOPHIAKTHUECKOR OYHCTKH HApYXKHOH N0-
BEPXHOCTH TPyO KOT/a OT 3arpa3HeHuH;

KOHTPOJILHO-H3MEDUTE/bHYIO ailflapatypy;

BO/IONO/ITOTOBHTE/ bHBIE YCTAHOBKH — KOMIJIEKC YCTPOUCTB AJA
obecneuenu 06pabOTKH HCXOZHOH (11PUPOAHON) BOAbI L0 3ajaH-
HOTO KauecTBa.

Ias yno6cTBa paccMOTPEHHA CXEMBl KOTeNbHOH YCTaHOBKH lle-
J1eco06pa3Ho NPeJCTABHTL €e B BHAE OTAe/NbHbIX TPAKTOB COOTBET-
CTBYIOUIEI'0 HA3HAUYeHHH: TOMJMBHOIO, BO3AYUIHOTO, Fa30BOro, na-
POBOASAHOrO M 30J0WJ/aKoyladsouiero. B kauectse fipumepa Ha
puc. 6 npeacTaBjeHa TEXHOJOTHUECKAsh CXeMa KOTeNbHOW YCTaHOB-
KH GapabaHHOTO KOTJa BBLICOKOTQ [4BJAEHHSt C eCTeCTBEHHOH I11HP-
KyJfAnued CO CXKHUraHHeM TBepLOro TON/MBA B MbUTEBHIHOM CO-
CTOSIHUK ¢ TBEpPAbIM YAAJEHHEM LLlaKa.

OCHOBHLMH 37eMeHTaMH 1aPOBOTO KOTJ1a ABAKIOTCHA 10BEPX-
HOCTH HarpeBa — Ten/000MeHHLe MOBEPXHOCTH, NpeaHa3HaueH-
Hble JAf nepejfaud TefIOTbl OT TEeMJOHOCHTENA K pabouemy Tedy
(BOLa, MapoBOAsiHas CMecb, map Had Bo3ayx). [locrynaowas B
KOTebHYI0 YCTAHOBKY THTaTe/bHas BOJa He JorpeTa L0 KHNEeHHS.
[1pu mpoxokiaewuu 110 NOBCPXHOCTSAAM HarpeBa KOTJa OHa nocTe-
fIeHHO HarpeBaeTcsl JO COCTOSIHHA HACbiUlEHHS, TNOMHOCTLIO HCrla-
psieTcH, a nosydYeHHbli Nap neperpeBaetcs 40 3aJlaHHOM TeMrlepa-
TYpbI.

[lo npoucxonsiuum npoueccam npeobpa3oBaHusi pabouero Te-
Ja pa3iuualoT HarpepaTe/abHble, HCRlapuTeabHble W Tapomneperpe-
BaTeqbHble [1I0BEPXHOCTH Harpea.

TenioTa OT NPOAYKTOB CrOpaHUS MOXKET TepeflaBaThCH H3JY-
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Puc. 6. Cxema KoTeaLHOR YCTAHUBKH ¢ GapaGanHLM KOTJIOM eCTECTBEHHOH LHpKY-
JSI(HH HA TBEPAOM TOILIHBE:
I— yroavHui koHBejiep, 2— Gydkep CHPOro TON/IMBA, 3-— NHTaTeAn yras, 4— medbHuua,
5 -~ KQpOO mneppHUHOra BO3AYXa (HA CYHIKY), 6— HHXKHHE KONNEKTOPH 3KpaHoB, 7—
obuinit kopo® ropauero Boiayxa, 8 - ropenkH, 9- TonouHas kamepa, /00— onyckube
Tpy6ni, [ — o6MypoBku, /2— tpyGnt TOMOYHLIX 3KPaHOB, /3— BEpXHHE KOAJEKTODH
TONOUHMX 3KpaHos, /4 — Gapaban, /5 — decToH, /6, /6@ — NOTONOUHBIH H KOHBEKTHBHLIA
naponeperpesarenu, /7-- IpoMexxyTousntii naponeperpesareab, /8— 3koHOMaw3ep, /9—
Bo3ayXxonoporpesartedb, 20— ayTheBoll  BeHTHasTop, 2/— 30M0YA0BHTEAL  (3N€KTPO-
PpuabTp), 22— pbiMococ, 23— nmMosan TpyGa, 24— waakoyjaasioulee YCTpPO#CTBO,
25— KOnROWHH KapKaca, 26— KaHadls THAP030.0 (1NAKo) yaanenns

yeHdeM (papualuell) uad KOHBeKlHeli. B coOTBeTcTBHH ¢ 3THM
pPa3anualoT NOBEPXHOCTH HAarpeBa:

padMalMOKHble — MOyYyaloliHe B OCHOBHOM TEIIOTY OT MIpO-
AYKTOB CTOPAHHS 34 CUeT WX M3JYUeHHS,;

KOHBEKTHBHbIE -— C MPEHMYLLECTBEHHBIM NOJYUYeHHEM TEenJoThl
KOHBEKUHeH;

paiHalliOHHO-KOHBEKTHBHBIE — MOJYYAIOULHE TemaoTy H3ayude-
HUeM H KOHBEKUHe# fPUMEPHO B PABHbIX KOJHUECTBAX.

B Kauecrse HarpesaTebHbX MNOBEPXHOCTEH HArPEBa IPHMEHAIOT IKOHOMaii3e-
pul /8 — o6orpeBaemuie NPONYKTAMH CrOPAHHA YCTPOHCTBA, NPEAHA3NAYEHHBIE AIA
nonorpesa (HAu NNa NONOTPeBa H YACTHYHOTO NapoobpazoBanka) BOA, NOCTYAHKB-
et B Maposoi Korea.

B cOOTBETCTBHM C 3TUM pPa3HyYalOT IKOHOMAKH3ephbl Hekunsauye-
20 uau Kunswe2o runa. JKOHOMaN3epbl pacnofaraior B 30He OT-
HOCHTEJbHO HEBBICOKHX TeMMepaTyp B KOHBEKTHBHOH OMYCKHOM
u1axTe, OHU SABASIIOTCH KOHBEKTHBHbIMH MOBEPXHOCTSMH Harpesa.
Hcnaputenblibie OBEPXHOCTH NPEUMYILIECTBEHHO paciiofaraior
B TOMKe, rlle Pa3BMBalOTCs HaHGO/Mee BLICOKHE TeMMepaTypbl, Wik
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B rasoxofe cpa3y 3a TONOYHOH KaMepoW. DTO, KaK npaBHNO, pa-
AMAIMOHHbIE MM PajJHalMOHHO-KOKBEKTHBHbIE (MOAYypPaAHALHON-
Hble) MOBEPXHOCTH HAarpeBa — TOMOUYHbLIE 3KpaHbl, QeCTOHbl, KO-
TeJbHble Myuku. ToNOUHBIe IKpaHbl (WJIH MPOCTO 3KpaHbl) 1apoOBO-
ro KOT/ld — 3TO MOBEPXHOCTH HarpeBa, cocrosiuise W3 Tpyb6 12,
pacimoJOXKeHHbX B OXHOH MJOCKOCTH Y CTEH TONOUYHOH Kamepnl U
CnocOBCTBYIONIHX OrpaKAEHHIO NOCJELIHUX OT BO3/LEHCTBHA BHICO-
KUX TeMiiepaTyp. DKpahbl MOTYT YCTAHABAMBATH H BHYTDH TOIKH,
noxBeprast ABYXCTOPOHHeMY 00/ayueHHIO. B 3TOM cayuae oHu Ha-
3bIBAIOTCH [IBYXCBETHbIMU. B 11pAMOTOUHBIX KOT/JaX AOKPHTHYECKO-
ro [aBjJeHHSl HCnapuTe/bHble TOIOUHbIE 3KPaHbl pacrnojaratoT
B HHXKHEH yacTh TONKU. [105TOMY HX HA3BLIBAIOT HHXKHEH paLHallH-
ouHoli yactbio (HPY). ®ecton /5 u 0cobeHHO KOoTesNbHBIE NYuKH
(IPUMEHAIOT B KOTJAaX Cpe/jHero AaB/ieHHd OTHOCHTEJbHO HeGOo/b-
Woit fIPOU3BOAUTENBLHOCTH.

®ecTon — NOAYPAAHAUHOHHAS NOBEDXHOCTL Harpesa, pacrmojnaraemas B
BLIXONHOM OKkHE TOUKK M 0fpa3zoBannan, Kak Npasung, TpyGamu 3aanero 3xkpawa,
pa3BenenHLIMM HA 3HAUHTEAbHble PACCTOAHWA NMyTeM o6Gpa3zoBanHs MHOrOPAAHBIX
My4KQB.

KoTeabHB | NyuYoK— 3TO CHCTEMA MapaffesbHO BKAO-
yeHHblX TpyO KOHBEKTHBHOU napoofpasyiouleli moBepXHOCTH KOT-
Ja, COeJHHEHHbIX OOLWHMH KOJMIEKTOpamHu win GapabaraMu.

IlaponeperpeBatenbHble NOBEPXHOCTH Harpesa (uJu napore-
perpeBaresi) MOryT ObiTb pafHaLHOHKbIMH, TOJYpafHALlHOHHBIMU
HJIH KOHBEKTHBHBIMH.

Paduayuonnoie naponepeepesatesu pacilosaraldoT Ha CTEHax
TOMKH HIH Ha ee NOTOJKE U COOTBETCTBEHHO HA3biBAlOT HACTEHHbIM
paAHaUNOHHBIM WJH MOTOJOURBLIM flaponeperpeBatedem. B npsimo-
TOYHBLIX KOTJaX TOfIOYHbIE IKPaHbl, pacCioNOXeHHble B cpeaHel H
BepxHel 4acTAX, NPeHMYLIECTBEHHO SBASAIOTCS MeperpeBaTe/fibHbi-
my. Mx cootBercTBenHo Ha3dwiBaloT cpeaneil (CPU) uau Bepxhed
panuaitMonHoi yactbio (BPUY).

Moaypaduayuornnele naponepeepesarestt YCTARABAMBAIOT B
BbIXOZHOM CeYyeHHWU TONKW. Kak npaBujo, 3TO WKMpMOBbIE Mapoie-
perpesatejii — NOBEPXHOCTH HarpeBa, B KOTOPbIX cocexHHe TPyObl
OHOrO psifa OTCTOAT APYr OT Apyra Ha 3HAYHTEbHOM PAaCCTOSA-
HUM (He MeHee NATH AUAMETPOB TPYOHI).

Konsexrusnole naponepeepesareau |6 a npeMMyuIecTBEHHO yC-
TaHaBAWBAOT B ME€PEeXOJHOM TOPH3OHTAJbHOM Tra3oXone WIX B
HayaJje (1o XO4y ra3oB) KOHBEKTHBHOM iaXxThl.

[Tpy noBbiWleHHMH LaB/eHHST NeperpeToro napa crajiu npume-
HATL AOMOAHHMTeNbHBIA (NPOMEXYTOUHBLIA) MeperpeB napa, A
Yero B KOTJaX fpeiyCMaTPHBAIOTCA COOTBETCTBEHHO NPOMEXKYTOU-
Hble maponeperpesartenu [7.

COBOKYIHOCTb TOCAEA0BATENbHO PACHOMOKEHHBIX 110 X0aYy pa-
6ouero Tena 110BepXHOCTeH HarpeBa, COELHHSIOWMX UX TPYBONPO-
BOJOB H YCTAHOBJEHHBIX NONOJHUTENbHBIX YCTPOHCTB COCTaBASeT
NapoOBOAAHOH TPAaKT NapoBOro Koraa B ocHoshoi
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NapoBOASIHOH TPaAKT paccMaTpuBaemoro 6apabaHHoOro kotaa BXO-
AAT: 3KoHOMaH3ep /&, orBoasiune Tpybh, 6apabar /4, onyckHbe
TpyGbl {0 1 HHKHHHA PACTIPE/IEAHTENbHBIA KOJIEKTOP 6, TpyOhl TO-
MOUHbIX 3KpaHOB [2, NOTOMOYHLIA MapofneperpeBatenb /6 W KOH-
BeKTUBHLIH MaponeperpeBatens /6 a. [lpomexyTouHsle napone-
perpeBaTenu [7 SABJAAOTCA 3JE€MEHTAMH [1apDOBOASIHOTO TPaKTa
NPOMEXYTOUHOr'O Neperpesa napa.

TonauBubl# TpakT paccMaTpUBAEMOro KoOT/ia MpeacTas-
AfeT CcoB6OH COBOKYNHOCThL OOOpYAOBaHHA JJIA  TpPaHCRopTa
TOMJIHBA M TNOATOTOBKH €ro K CxKHrakuio. OH BKJOUYAeT KOHBeii-
ep 1, 6yHKkep 2 W nUTaTeab 3 yr/d, a TaKXKe NUTATENH NbLIH, TOIM-
JWBHbIe TEUKH W Nbl1enpoBoabl. ByHKepa 2 cbiporo TOMIHBA — eM-
KOCTH, MpefiHa3HAUEHHbIe /IS XPaHeHHs onpelesieHHOro, I10CTOAH-
HO BO300HOBJSIEMOro 3alaca TONAKBa, obecneudBawoliHe Hefpe-
PHIBHYIO paboTy KOTeJIbHOH yCTaHOBKH B YCJOBHSAX HepaBHOMEPHO-
ro MocTymJeHHA TOMJIMBA B KOTebkYl. [Iurtatenn 3 Cbiporo Toi-
JAHBA — YCTPOHCTBA AN JIO3HPOBAKHA W f10AA4H TOILIHBA W3 OyH-
Kepa B MesbHHIlY 4, Npe/HasHaUeHHYI0 1] MOJYUeHHS YrOJbHOH
nbink Tpe6yeMoro kauectsa. B mesbHUUY OJHOBPEMEHHO C TOMJH-
BOM JJIA ero CYUIKH I0/1aeTCA M0 KOpoOy 5 CYUIWIbHBIA arelT, B
LaHHOM cayuae BO3AyX. ToToBad nbljieBo3ayUuIiHas CMCCh H3 MeJib-
HUIL yepe3 ropenkd & 110naeTcs B TOHOUYHYIO Kamepy 9.

Jlast CXUraHus TOIIMBA B KauecTBe OKHUCIWTENS HCMOJb3YIOT
BO31yX, 3abupaemblii 3 aTmocdepbl AyTbeBbIM BEHTHAATOPOM 20.
O6Gopynosatine, obecneunBatouiee 3a6op BO34yXa, €ro MoLorpes
(Bo3ayxonogorpeBatean [/9) v nonauy depe3d 3JeMEHTH KoT/ia H
TOMJIMBHOTO TpaKTa (kopob 5, mMejabHHuIa 4, NbLIENPOBOALI K roped-
Kam 8) o6pa3yeT BO3AYyLUHbIK TPaKT KOTJa.

Bos3saywHb# TpakT (Kpome 3a00pHOrO BO3AYXOBOAA)
paboTaeT nojA H3OLITOUHLIM [JaBieHHeM, Pa3BHBAEMBbIM LYTbeBHLIM
BeHTHasATopoM. [lonorpes Bo3xyxa B BO3/yXomoaorpenarene fo-
3BOJIAET O0ECHeYHTh CYLIKY TOMJIMBA H MOBLICHTb HHTEHCHBHOCTb H
9KOHOMHYHOCThL TOPeHHS TONAMBa. Pasznuuaior pekyilepaTHBHbe H
perexepaTuBHbLie BO3LYyXOMNOAOrpeBaTesiH.

Pexyneparusnbili (B JaHROM cJjyuyac TpybuaThiil) 803dyxono-
doepesaresb — TeNJOOOGMEHHHK, B KOTOPOM TeilJiOTa OT NPOAYKTOB
CropaHus nepepaeTcd BO3LYXY yepe3 pasfefsuilylo HX CTEHKY Ten-
N006MeHHON 1OBEpXHOCTH.

Pezeneparusholi 8030yxonodoepesaress —- 3TO TaKOH TeMAoO-
00OME@HHHK, B KOTOPOM fepexaua TernaoTbl OCyULLeCTBJASETCH depe3
O/IHH U Te XXe MepHOJMYEeCKH HarpeBaemble (MPOAYKTaMH cropa-
HHA) W OXJa)kiaemble (BO3AYXOM) TemnjoOOMeHHble OBEPXHOCTH.

M3 tonoukoli Kamepbl NPOAYKTHl CrOpaHWsA NPOXOANAT MOCAEA0-
BaTeJqbHO BCe MOBEpPXHOCTH harpesa (/5, 16,17, 18, 19) n nocae
OUMCTKH OT 3041bl B 30/10YyJOBHTENAX 2/ BbIBOASITCA uepe3 JbIMO-
Bylo Tpy6y 23 B aTmocepy. YKazaHHoe o60pyLoBaHHe BXOAHT B
rasoBbl il TPAakKT KOTaa [a30Bblii TpakT KOT1Aa MOXET Ha-
XOUTbCA 10/ JaBjeHHeM (IyTbeBOro BeHTHAATOpa) /K60, KaK B
paccmaTpuBaemMol  KOTeAbHOW YCTaHOBKe, 1104 pa3pexeHueM.
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B nocnexHeM cayuae B ra3oBOM TpakTe focje 30/0Yy]0BHTeJeH
YCTAHABJAHBAIOT AHIMOCOCH 22.

Ulnakoyransowue ycrpoictea 24, 3oqoynosutenu 2/ u Kaua-
Abl 26 BXOOAT B TPAKT 30J0WJAAKOYJAaBJHBaAHUSA H
30A0WJAAKOyLaJeHUS.

[TomimMO MOBepXHOCTEH Harpesa, APYTHX 3J€MeHTOB M1apOBOAS-
HOFO TPaKTa C YCTAHOBJIEHHOW HA HEM apMaTypoil, TOMOYHOMH Ka-
Mepbl M Ta30XOA0B HENOCPEACTBEHHbIMH 3JE€MEHTaMH apoBOro
KOTJa CUUTAOT!

06MYPOBKY I/ — CHCTEMY OTHEy{lIOPHbIX H TellIOH3OAALHOHHBIX
OrpaXieHHit WAH KOHCTPYKILMH, NpefHa3HAYeHHbIX AJSA yMeHb-
WeHHA TEMIOBHIX NMoTeph H obecrnieueHHS ra3oBOH MJIOTHOCTH,

Kapkac 25 — HecyllytO MeTaAlnuecKyio KOHCTPYKILHIO, BOCIIDH-
HHMAIOLLYIO HATPY3KY OT MAacCH KOTJ1a ¢ HaxOAAUIMMCH B HeM pa-
6OYHM TEJOM (C YUYOTOM BPEMEHHbIX H OCOObIX Harpy3ok) u ofec-
IeYHBaoIILYI0 TpeGyeMOe B3aHMHOE PACNOJOMKEHHE €ro 3JEeMEeHTOB,
Ha kKapKkace Kotsa pacnoJjaraiooT Njolwanki o6CAyKHBaKUA H Ne-
pPEeXOAHbIE JIECTHHILBI.

§ 5. KIACCHOPHKAUMUA NIAPOBBLIX KOTJIOB,
NAPAMETPbI # MAPKHPOBKA

B 3aBHCHMOCTH OT XapaKTEePHCTHKH COOTBETCTBYIOLLErO TPaKTa
U ero o60pyA0BaH1st BBOLHUTCH COOTBETCTBYIOLLAS KAACCHPHUKaAILUA
1apOBLIX KOTAOB.

[lo Buay CoxHraemMoro TOIIHBA PA3/iHYaloT MapoBble KOTJbl AJsi
ra3oo6pa3Horo, XHUIAKOr0 4 TBEPAOro TOM/IHBA.

Mo ocobenHocTAM rasoBO3AYWHOrO TpakTa pa3/HuyaioT KOTabl
C eCTeCTBEHHOI TATOM, C YPaBHOBeUIeHHOH TATOR (pHUC. 7, @) U C Ha-
ayBoM (puc. 7, 6). [lapoBble KOT/H, B KOTOPHIX JIBHXEHHE BO3IyXa
U NPOLYKTOB CropaHufl oOecreduBaeTcs Hanopom, BO3HHKAIONIUM
noa AeHCTBHEM PA3HOCTH MJIOTHOCTEH aTMOC(epHOro BO3/lyxa v rasa
B IbIMOBOH Tpy6e, HA3bIBAWOTCA KOTAGMU C €CTECT8EHHOU Ta2ol,

Ecan conpotupnetine ra3oBoro Tpakta (Tak Xe Kak M BO34yll-
HOro) npeonosieBaeTcsi paboTol AYyTbEBbIX BEHTHAATOPOB 4, TO KOT-
Jabl pabtorator ¢ naddysom (kKpuBas 6, puc. 7,8).

KoT/bl, B KOTOpbIX AaBJeHKe B TONKE H HayaJje ropu3ORTaNbKOro
ra3oxofla (nepej MOBEPXHOCTLIO HarpeBa /5 — cM. puc. 6) moaxep-
KHBaeTCcA 6JIH3KHM K 4TMOChepHOMY COBMeCTHOH paboToi AyThbe-
BbiX BEHTHJAATOPOB ¥ AbIMOCOCOB (cooTBeTCTBeHHO 20 W 22 — pHc. 6
HAH 4 W 7 — puc. 7), HAa3LIBAT KOTAGMU C YPABHOBEWEHHOU
TA206 (KpuBas a, puc 7,8). B 3THX KOT/Jax BO3gylWHBIH TpakKT
HaXOAMTCA MOJ JaBJeHHeM © ero COMNpPOTHBJEHHE Mpeoxose-
BaeTCs C 110MOLLbIO AYTbEBOro BEHTHJAATOPA, a ra30Bblid TPAKT HAXO-
JIMTCA MO/l pa3pexkewneM (COMpOTHBJEHHE ITOro TpakTa Nnpeosoe-
BaeTcH abiMococom). Pabora ra3oBoro Tpakra Noji paspexeHuem
MO3BOJIIET YMEHbUIHTb BhIGPOCH K3 ra3oXxoioB B KOTe/JbHOe NMome-
lLleHHe BLICOKOTEMIepaTYPHbLIX rasoB H 30Jbl.
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Puc. 7. Cxemul ra3oBO3LYLIHOrO TPaKTa B KOTJAAX C ypaBHOBEUIEHHOH THArOH (a),
noa HajuysBoM (6) W pacnpencaenve AaBJEHHSI B HHX (8):
/— KOpo6 rops4ero 8o3ayxa, 2— ropeaku, 3- Naposoi KoTen, 4 — AYTbeBOR BEHTHARTOP,
5— Bo3nyxonoaorpesareab, §-—— 3040YJ0BUTENAb, 7— AKMOCOC, 8— AbIMOBARA TPy6a

Puc. 8. CxeMbl napoBOASIHOrO TPAKTa NApOBbIX KOTJOB!
a - 6apabanHora ¢ ecrecTseHHOW LMPKyIAnUeN, 6 — GapabaHuoro ¢ npa-
HYAHTEALHOH UHPKYASUHNCHR, # -— NPAMOTO4MOro; [—- MUTATEJbHLIR HacoCc,
2— skoHoMafsep, 3— GapaGan, 4— onyckuwe TPy6n, I— KOMICKTOD,
6— noaAbeMHbe TPYyObl HCHApATeNLHOH 0OBEPXHOCTH Harpeda, 7— napo-
lleperpesatentb, 8 — UMPKYAAUHOINHME HacoC

B HacTosillee BpeMsl CTPeMATCS BCe KOTJH, B TOM YHC/E U C YpaB-
HOBEWICHHON THArOH, H3rOTOBAATbL B Ta30MJOTHOM HCNOJHEHHH.

Ilo Buay BogonapoBoro (NapoBoAfiKOr0) TpakTa pasauuaioT 6a-
pabanunte (puc. 8, a, 6) u npamotounbie (pHUc. 8, 8) KoTabl. Bo Bcex
THilax KOTJIOB MO 3KOHOMal3epy 2 W naponeperpeBarteio 7 Bojia H
Map HPOXOAAIT OJHOKPaTHO. Pa3nuuue ornpenessieTcsi MPUHUMIIOM
paboThl UCNApHTENbHBIX NOBEPXHOCTEN Harpepa 6.

B 6apabaHHblX KOT/J1ax NapoBOASIHAS CMeChb B 3aMKHYTOM KOH-
Type, BKatoyawuiem 6apabak 3, KOJAJIeKTOpbl § U HCTTApPUTEJbHBIE 110-
BEPXHOCTH HarpeBa (cM. 9kpaHbl /2 Ha puc. 6 u TpyObl 6 Ka puc. 8),
POXOAHT MHOTOKPATHO, fIpHYeM B KOTJAAX C MPHHYAHTEILHOH LHP-
Kyastiueid nepeg BXOAOM BOAbl B TPYObl HCapUTEbHBIX II0BEPXHO-
CTel CTaBAT AONONHHUTENbHBIH Hacoc & (puc. 8, 6). B npsamMoTodHbIX
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KoT/ax (puc. 8, ) pafouee Teno No BCeM NOBEPXHOCTSM HarpeBa
MPOXOAHT OLHOKPATHO NOA ACHCTBHEM HANoOpa, PA3BHUBAEMOro NUTa-
TeAbHbIM HacocoMm [.

[1o ha3oBOMY COCTOAHHIO BLIBOAUMOTO H3 KOT/1a (TOMKH) 1aaKa
Pa3/jHyaloT KOTJbl ¢ TBePAbIM H XKUAKHM WJaKoyaaJeHHem. B koT-
Jaax ¢ TBepAbIM maakoyaadenunem (TIHY) wnak M3 Tonku ynanser-
€Sl B TBEP/OM COCTOSIHHH, a B KOTJAX € XKHAKHM IIIAKOYAATeHHeM
(PKMY) wnak yaaasieTca B pacniaBieHHOM COCTOAHUH.

[TapoBble KOT/IbI XapaKTepu3yloTCA OCHOBHHIMH llapaMeTpaMH:
HOMMHAJIbHOA N1apONPOU3BOAUTENBHOCTBIO, 1aBJCHHEM, TemepaTy-
poit napa (OCHOBHOrO H MPOMEXXYTOUHOrO NeperpeBa) H NuTaTeNb-
HOH BOZHL.

[Tox HOMHHaJNBHOH NAapORPOH3BOAHTENBHOCTLIO MOHUMAIOT Ha-
HGOJBbUIYIO HATPY3KY (T/4 HAH Kr/C), KOTOPYIO CTallMOHAPHLLIHA
KOTeJ 10/ K€eH 06eCcneuHBaTh B JVIHTENbHON IKCILIyaTaLMH NPH CHKH-
raHHH OCHOBHOTO TOMJIWBA (KH.JTH PH NOJBOJE HOMHHANBHOTO KOJH-
UeCTBA TENJOTH) MPH HOMHHAJbLHLIX 3HAUCHHAX TeMMepaTypsl napa
¥ NUTATENbHOW BOJAB (C y4YeToM AOMYCKaeMblX OTKJIOHEHHH).

HomuHaibHbIMK [LaBjieHHeM W TemiepaTypoil napa cuMTalor Te,
KOTOpble 10X Hbl ObiTb 00ecneueHbl HEMOCPEACTBEHHO Nepeq napo-
IIPOBOLOM K NOTpe6uTenio napa Npu HOMUHAJIBHONH NPOU3BOLHTEIb-
HOCTH KOT/1a (A5 TeMnepaTypol -— AOMNOJHHTENLHO MPH HOMHHAMb-
HOM JIaBJE€HHH W TemnepaTtype nuraTeqbHOR BOABI).

HoMHHanbHOH  TeMnepaTypoi  [IPOMEXYTOUHOIO neperpena
apa Ha3bBaloT TeMIlepaTypy napa HENoCPeACTBEHHO 3a npome-
XKYTOUHBIM NaponeperpeBaTejeM KOTJa NPH HOMHUHAJBHLIX 3Ha-
YEHHSIX AaBJieHHs Napa, TeMmnepaTypbl NHTATENbHOH BOLLI, Napo-
NPOU3BOAHTENLHOCTH, @ TakKXe HOMHHAJNbHLIX 3HAUEGHHAX OCTaJb-
HBIX MapaMeTpoBR Napa IIPOMEXYTOUHOro Mneperpesa ¢ yuerom
LOMYyCKAeMblX OTK/JOHEHHH.

HoMuHanbHas TeMliepaTypa NUTaTeNbHOH BOAB — 3TO Temne-
paTypa, KOTOpylo Heo6X0AUMO 0OCCMeUHTh Mepejd BXOLOM BOAbl B
3KOHOMAH3eD Wy B APYrod OTHOCALLHHCA K KOTJY MOAOrpesaTeb
MUTaTeNbHOA BOABI (NPH HX OTCYTCTBUUM — nepea BxogoM B 6apa-
6aH KOTJ1a) NMPH HOMUHAJILHON MAPOMPOH3BOLUTEILHOCTH.

[lo napamerpam pa6Gouero Tesa pasivyaloT KOTJbl HH3KO-
ro (menee 1 MTla), cpeanero (1—10 MIlla), Beicokoro (10—
22,5 MIla) u cBepxkpaThueckoro AaBaeHus (6oaee 22,5 MIlla).
Haunbonee xapakTepHble 0COGEHHOCTH KOTJa U OCHOBHble napa-
MeTPbl BRBOLATCH B ero o6GosHauenue. B npunarteix no FOCT
3619 -82 o6o3HaueHWsIX yKasblBaeTCH THIl KOTJa, napolpou3Boan-
TeAbHOCTb (T/u) u AaBaenue (MIlla), TemnepaTtypa neperpeBa d
MPOMEXKYTOUHOTO MeperpeBa napa, BHA CXKHUMAEMOro TONMJAHBA H
CHCTEMBl LWIJIAKOYAANEHHA AR TBEPAOro TOMJIHBA H HEKOTOpble
ApyrHe 0COOEHHOCTH.

BykBeHHble 0GO3HaueHHs THnNa KOTJ3a W BHAA CHKHUIAEMOro
TonauBa: E — ¢ ecTecTBeHHON lHPKyAsiHed, [Ip -—- ¢ npunyau-
TeqbHOW uupkyaauuen, I[1 — npsamortounsld, TIn -— npaMoToUHBIH €
NpoOMCXKYTOUHBIM neperpeBoM; En — GapabaHHblid ¢ ecTecTBeHHOH

2i



UHPKYJsUMER H POMEXYTOUHBIM neperpesom; I' — raszoo6pa3Hoe
Tonanso, M — masyt, b — Gypuie yran, K — kameHHble YIVIH,
T, JK —- COOTBETCTBEHHO C TBEPALIM H XUAKUM [11J1AKOYAAJEHHEM.
Hanpumep, koten 6apaGaHHblil ¢ eCTeCTBEHHOH UMPKyAsLHed
NPOH3BOAHTENbHOCTBIO 210 T/u ¢ naBaenHem 13,8 Mlla u Ttemne-
paTypoit neperpeBa napa 565° C Ha KamMeHHOM yriie ¢ TBepAbIM
uriakoyjaicHuem o6osnavator: E-210-13,8-565 KT.

§ 6. OCOBEHHOCTH H NPHHUKT PABOTHI
BAPABAHHDLIX KOTNOB

bapa6aHHble KOTJIbI HALWAYW IIHPOKOE ITPUMEHEHHE Ha TeNJoBbIX
3JEKTPOCTAHIUAX H TeMsolekTpoueHTpaisx. Hanunumne 6apabana,
B KOTOPOM 3adHKCHpOBaHA TpaHML@ pasaena Mexiy napov
BOLOW, FIBJASICTCH OT/HUATENbHON 4epTOd 3TUX KOTJO0B. [lutartens-
Has BOJAA Mocjae sKoHoMai3epa 2 (ecad ero HeT, TO NPSAMO nocae
Hacoca { u3 nuTareabHoro TpyGonposona) nopaerca B 6apabax 3
(puc. 8, a), rae cMmelnHBaeTca ¢ KOTJAOBON BOAO#H (BOLOH, 3anod-
naowei 6apaban). Bepxnusaa vacTe o6bema GapabaHa 3anonHeHa
napom W Ha3blBA€TCA NapoBbiM 06beMOM (1pocTpancTBOM) Oapa-
6ana, HHXKHAA, 3aN0JHEHHAA BOAOH, Ha3blBaeTCA BOAAHBLIM 0Obe-
MOM, @ NOBEPXHOCTb Pasjena Mex/y HUMU — 3ePKajoM ucnape-
Husi. CMechb KOTJIOBOH M MUTATENBHOH BOALI ¢ MJAOTHOCTBIO pn MO
ONYCKHbIM HeoborpeBaembim Tpybam u3 GapabaHa nocTynaer B
HHXKHHE pacnpefenuTeNbHble KOMJEKTOpa J, MUTAWoILHE HCnapH-
TEJAbHBIE MOBEPXHOCTH 6 (KaK NMPaBW/o, 3TO TONOUHbIE 3KPaHbI).
Boaa, nogHumasice Mo Tpy6am THX MOBEPXHOCTEH, BOCMPHHHMAET
TENJOTY OT MNPOAYKTOB CropaHus TOILIMBA (TONOYHBIX [a3oB),
HarpeBaeTcs 10 TeMnepaTypbl HACBILLCHKSA, @ 3aTeM YaCTHYHO HC-
napaerca. M3 oforpesaembix Tpy6 mnosyuyeHHas NapoBOAsiHAR
cmech nocTynaet B 6apabaH, TAe NPOUCXOAHT pa3fie/ieHye napa u
BOALl. YpoBeHb BOABI (3epkajo HcnapeHuna) aeauT 6apabav Ha
BOIAHBLIH H nMapoBo# o6bemsl. M3 nocaexHero nap no tpy6am, pac-
NOJOXMEHHBIM B BePXHEH uacT# 6apabana, HanpaBJAeTcA B Napo-
neperpesateab 7 (puc. 8, a). Boaa e, cMewnBanAchb B BOAAHOM
o6beme ¢ nuTaTeNbHOM BOAOH, mocTynalouieil H3 3IKOHOMaW3epa,
BHOBb HANPaBAAETCA B ONYCKHble TPyObl.

YpoBehb Boabl B 6GapabaHe npu pabore KoTJ1a kKoJebJercs
MeXAY HU3LHWM U BbICIIUM nonoxkeHueM. [leproe W3 HUX ycTanas-
JMBAIOT HCXOASA U3 OOECMEUCHHA HALEXHOro NOCTYMJEHHA BOLbI B
OnycKHele TPyObl, a BTOpOe — H3 HUCKJIOYeHUS BO3MOXKHOCTH nona-
NaHuA Boabl B naponeperpeBarensb. OO6beM BOAbl, 3aKJIOUEHHbLIH
MEXAY 3TUMH YPOBHAMH, no3BossieT GapabaHHOMY KOTJAY HeKo-
TOpoe Bpems paGoTaTb 6€3 nogaud B HEro MMTaATedbHOH BOAbL.

B napoo6pasyoiunx Tpybax 3a 0OaHH NPOXOS HCIAPAETCH AUUIbL
yacTb (4—259%) noctynatoweii B HUX BoAb. ITo No3BoaseT obec-
NeYuTb AOCTATOYHO HAAEKHOE OXJaXKAEeHHe MeTajJa MOABEMHBIX
Tpy6, a TaKxe NPeloTBPaTHTL HAKOMJEHHEe COJCH, BbINALAOUIMX
MpH HCNapeHHH BOALI Ha BHyTPeHHe# NOBepXHOCTH TPyO6, nyTtem
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Opra’yu3alii HenmpepbiBHOTO YAANeHHS 4yacTH KOTJOBOH BOALI H3
kotaa. [losToMy 0/19 MHTaHHA KOTAA AONYCKaeTca HCNOJb3OBaHHe
BO/LBI C JJOBOJIbHO 3HAUNHTE/IbHBIM COAEPIKAHHEM PAaCTBOPHMBIX B Hel
conei.

3aMKHYTYIO CHCTeMy, COCTOsuLyl0 H3 6apabaHa 3, OnyCKHbIX
TpyO 4, KoaAsekTOPa & H NoAbeMHbIX TPY6 6, N0 KOTOPOHR MHOTOKpaT-
HO ABHKeTCA pabouee Te10, MPHHATO HA3LIBATbB KOHTY POM I{HP-
KyJ LM H, @ MHOFOKPATHOE ABHXKCHHE BOLbl B HEM — LU PK Y-
aAayuei. JlBuxerue pabGoueir cpeasl, 06YCIOBAEHHOE TOABKO
pas3iuuMem MeXAy Maccol cronfa BOAb B ONYCKHBIX Tpybax #
MapoBOAAHON CMeCH B I10JbeMHBIX, HA3bLIBAIOT eCTECTBEHHON 1LHp-
KyJsiuwelt, a napoBoil KoTen — HapalaHHbIM € €CTeCTBEHHOM
HHPKYJAsiHEH.

Bo3uukalow il B KOHTYpax uMPKYJsuHMH nepenan AaBjeHHH
AP,s, Ha3dbiBaeMblll ABHXXYWMHM HAIOPOM UHPKYARIHY, 3aBHCHUT
OT BHICOTHI KOHTYyPa H ¥ pa3dHoCTH NJOTHOCTER BOALI P B ONYCKHBIX
W NapOBOASAAHOH CMECH Pew B MOLBEMHBIX Tpy6ax:

AP~ H(ps—pen) &.

OH pacxoayeTcs Ha MNPEOLOSEHHE COUPOTHBJCHHS ABHXEHHIO
pa6ouero Tena no Tpy6am. O6bMHO €ro BeAHUHHA B MaPOBbLIX KOTJlaX
C €CTeCTBEHHOH IIHPKYAALHEH OTHOCHTENbHO HeBeMKa (He Gogee
0,1 MIla), uto He No3BoJAeT pa3BUBATb B KOHTYPAX LHPKYJIALMH
BBICOKMX cKopocTell. Tak Kak npy HeBbICOKHX CKOPOCTSiX NapoBO-
HSHOH CMECH BO3MOMCHO ee PAcc/IoeHHe, TO B KOTJ1aX € €CTeCTBEHHOH
u#pKyaAuHend oborpesaemble TPyObl He MOTYT PacioONaraThCs ropu-
30HTANBHO HJAH ObITh CJAAOOHAKJOHEHHBIMU: MPEUMYLLECTBEHHOE
pacnonoxenue Tpyd — BepTHKAJABHOE,

EcTecTBeHHYIO LHPKYJIAILNAIC ClelyeT NPHMEHAThL B KOTJaX ¢ 1a-
BieHdem B Gapafaue He Buuue 17,5—18,5 MIla. [1pu BbicoxkoMm
HaBJieHHH (OJH3KOM K KPHTHUECKOMY) U3-3a MaJod pazHuubl B
NJOTHOCTRX Napa H BOAbl 00ecneueHHe yCTORUHBOIO ABHXEHHA pa-
6ouel cpesibl B LHPKYJAUMOHHOM KOHTYpE BeCbMa 3aTPYLHHUTEIbLHO.
B 3Tom cayuae B KOT/e cjefyeT HUCMOAb3OBaTb NMPHHYAHTENbHY
LLHPKYIAUHIO. :

YcTaHoBKa LHPKYJAALHOHHOTO HAacoCa B KOTAAX € MPHHYAHTEb-
HOH uHPKyAsiuued (pHc. 8, 6) No3BOJsieT NOBLICHTHL HANoOp B LHP-
KYJRIHOHHOM KOHTYpe H 06ecneudTb NPOH3BOJAbHOE (KakK BepTH-
KajJbHOe, TaK W TOPH3OHTANBHOE) PACMOJOXKEHHe 06orpeBaeMbix
HCNAaPHTEAbHBIX TPYO, a TakKe MOBLICHTH CTeNeHb Napoobpa3oBa-
HHA, BJCKYyllee yMEHbLICHHE KPAaTHOCTH UPKYJAAUHN (OTHOLWIEHHE
KOJIHYECTBA NMOCTYNAIOLLEH B KOHTYP LUHPKYASLUN BOABI K KOJIHYECT-
By ofOpa3syiouerocs napa). Tak, ec/id B NapoBblX KOTJax ¢ ecTecT-
BeHHOH IIMPKYAALHEH B 3aBUCHMOCTH OT BBICOTbl KOHTYpa W napa-
METPOB pabouero Tesna KPaTHOCTb UHPKYAAUHM cocTaBaseT K, =
=5--30, To B 1aPOBLIX KOT/AAX C NPHHYAHTENbHON LHPKYJAALHE]
oHa ymenbuiaerca a0 K,=3-10.
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§ 7. BAPABAHHBIE KOTJIbi C ECTECTBEHHOR {UPKYAALMER
MAJIOA NMPOU3BOAMTENLHOCTH
(HH3KOTO ¥ CPELHETO AABJEHUA)

MpocTeitwiumM 6apabanHblM KOTJIOM C eCTeCTBEHHOH LLHPKYJS-
UHeH SBJAACTCH LHJHHIAPUYECKHH KoTel (Pnc. 9, a), BuINOAHEHHBIHA
B BHAe rOpU30OHTasbLHOro 6apabana 2, Ha °/4 06'beMa 3aN01HEHHOrO
BoioH, ¢ Tonko# [/ noa uuM. CreHkd Oapabana, oGorpepaemuie
CHApyXH NPOAYKTaMH FOPEHHA TOMAHBA, BLIMOJHAKT POAbL Teno-
OOMEHHON MOBEPXHOCTH. ITOT KOTEA MPH NMPOCTOTE KOHCTPYKLHH
¥ PAae 3KCMIyaTalHOHHBIX NOCTOHHCTB HMES OTHOCHTeNbHO 60Mb-
wHe raGapuTHble pa3Mepbl, MaNYIO BEJHUHHY YAEAbHOrO MapocheMa
(koanuecTBO napa, kr, ¢ 1 M? MOBEPXHOCTH HArpeBa), 3HAUHTEN b-
HYIO BeJHUMHY YACNbHOrO Pacxofa MeTaldna, HU3KH# Khj.

CoBepIICHCTBORAHHE €0 KOHCTPYKUHH ObIIO CBA3dHO C MOBHI-
LIEHNEM TaPONPOU3BOAHTENBHOCTH KOTJ1a, N1apaMeTPoB Napa, Buipa-
6aTblBAEMOTO KOTJIOM, €r0 KIl/, @ TAKXe ¢ yMeHblleHHeM YAEAbHOTr0
pacxojia MeTaJfa Ha U3TOTOBRJeHHe. DTO NPOH3BOAHIOCH NYTEM yBe-
JuYyenrus NOBCPXHOCTeH HAarpeBa B OHOM arperarte, Hanpumep pac-
nojloXKeHueM B BOAHOM oObeme 6apabana Tpy6, oborpeBaeMbix
TONOUHBIMH ra3zamu. Tak NOSIBUJIHCD XapPoTpyOHble, AbIMOrapHbe H
KOMGHHHpOBaHHbIE Ta30Tpy6OHble KOTJbl. B xapoTpy6HbiXx KoTaax
(puc. 9, 6) B onHoM ob6beme 6apabana 2 yCTaHABAHBAAN HECKOJIBKO
»aposbix Tpy6 3 6oabuioro guamerpa (500—800 mm), a B nbiMo-
rapHblx M KOMOMHHPOBAHHBIX Fa3oTpyOHBIX KoTaax (puc. 9, 8)
yCTaHaB/AMBAM IyuoK AbIMOrapHbIX Tpy6 4 Maaoro anaMerpa, npu-
yeM B KOMOHHUPOBAHHBIX KOTJaX TOMOUHAA Kavepa / pa3meltasacs
BHyTpu 6apabaHa 2 y OQHOH u3 ero CTeH.

[1pou3BOAUTENBHOCTE 3THX KOTJOBR H NOBbILIEHHE MAPAMCTPOB
Mapa OrpaHWuUBaJUCh BO3MONCHOCTBIO pa3meuleHnss Tpy6 B BoaAs-
HOM 0oObeme GapabaHa.

IlanbHei1ee pa3BuTHE KOHCTPYKUHY MAPOBLIX KOTJOB CBA3aHO
¢ 3aMeHOH ofiHOro GapabaHa HECKOJIbKHMH LHAHHAPAMH MEHbILIEro
AMaMeTpa, 3alojHeHHbIMH BOLOH H NapoBOARHOH cMechlo. 3To
NpUBESO BHAuajde K CO3LdaHMIO 6aTapeiHblx NapoBbIX KOTJOB, a
3aTeM Npd 3amMeHe YacTH 3TUX UMAHHAPOB TPYGaMH MeHbLIero
AMaMeTpa, Pacno/OXKEHHBIMH B TOTOKE ALIMOBLIX Ta30B, K CO31aHHIO
BOAOTPYGHLIX KOT/IOB. Dosiblune BO3MOXHOCTH YBeJNHUEHHS NMapo-
IIPOH3BOLUTEAbHOCTH B 3TOM THNE KOTJAOB 06€CHEUHIN HX [IIHPOKOE
pacnpocTtpaHeHue B sHepreTvke. [lepBoHauaabio BOAOTPYOHble
KOTJI6l UMEJIH C1a60 HAaKJAOHEHHbIE K Topu3oHTann (10— 15°) nyuku
Tpy6 6, KOTOpblE C MOMOWBIO MJIOCKHX Kamep 5 (puc. 9, ¢) Hau
KPYTJbIX KAMEp NPUCOEAHHAINCH K OLHOMY H/AH HECKOJNbKHM TODH-
30HTaNbHLIM Oapabanam. KoTabl Tako# KOHCTPYKUHH MOJYUHIH
Ha3BaHHe FOPH3OHTaNbHO-BOROTPYGHBLIX. CpelH HUX C/aeilyeT Bbl-
aeants Kotael B, [, UlyxoBa (puc. 9, d), iMpOKO paHee NpHMEHSB-
muec npu aasaedun 0,8—1,56 MTlla. Waes pasnenenns oluiux
kamep, 6apabaHOB u TPyOHbIX NYUKOB HA OJAHOTHIHBLIE FPYMMbY
(CeKUHH) C OAHHAKOBOH MJIMHOA H HYHCJIOM Tpy6, 3a0XKeHHanA B ux
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Puc. 9. Cxembl 6apaGanubiX KOTJIOB C €CTECTBEHHOH WMDKYJsLHEN:
@ — UHAHHIPHYECKOro, § — XapoTpy6HOro, 8 — ¢ ALIMOTapHBIMH TPY6aMH, 2 — KaMepHa-
r0O  TOpPH3OHTaAbLHO-BOAOTPYOHOro, 0 — CeKUHOHHOFO  [OPM3OHTAAbLHO-BOAOTPYGHOFQ,
e, M — BEPTHKAALHO-BOAOTPYGHOro (MHoro- H ogHoGapaGaHHoro): [— Tonka, 2—
6apa6GaH, 3— xapopwe TpPY6u, 4— nniMorapibie Tpy6u, 5 NAOCKHE KaMepbl, 6 - TpyGu
KOTCAbHBIX AY4KOB, 7— MHXHuit 6Gapabau, § naponeperpesaTean, 9— ONyCKHueE TPY6H,
10— HHMXHHE KONACKTOPH
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Puc. 10. Taposoii nsyx6apabanniii kKoTea THna E-1/9:
I, 4— BX0aHOH # BHIXQOINOH KOAAEKTOPHL GOKOBOrU 3KpaHa, 2— TONOYHAS Ka-
Mepa, J— BXOAHOH KOJJICKTOP (PPOHTATLHO-IOTONOYHOTO 3KpaHa, 5 - Tpy6n
POHTAILHO-IOTOAOHHOrO 3KPAHA, 6 — Tpybm GOKOBHMX 3KpaHos, 7, }U— sepx-
HHI W HWKHWit 6apabGaunbl, 8— o6MypoBKa, 9~ KOTEALHLIH {KOHBEKTHBHGLIH)
ny4ok

KOHCTPYKILHIO, 1aBaJ1a BO3MOXHOCTHL COOHPATH KOTJIb pa3HOH Napo-
MPOU3BOAMTENBHOCTH U3 CTAHAAPTHLIX aeTaneil. BmecTe ¢ Tem KoT-
Jbl He OblId NPUCNOCOONEHB K Pe3KHM H3MEHEHHAM Harpyskw,
CJ0XKHO Pellajich BONPOCH OUHCTKH TPYO OT 3arpAsHeHnil, 3aTpa-
TH METa/l/la Ha eAMHHIY NMPOHU3BOAMTEILHOCTH ObliH BHICOKH.

B 3HauuTenbHOH Mepe 3TH npo6aeMbl yAAJI0Ch PellinTb B BEPTH-
KaNbHO-BOAOTPYOHBIX KOTAax (puc. 9, e, x).

BepTukanbno-BopoTpybHble KOTALL, NOJAYUHBIIIAE IMPOKOE pac-
NpocTpaHeHHe B SHEPTETHKE, B OT/IHUHE OT rasoTpyOHbix ob/anator
NPakTHYeCKH HEeOrPaHHUYCHHBIMH BO3MOXHOCTAMH YBEJHUYCHUA na-
PONPOH3BOANTENBHOCTH. OCHOBHBIE OCOOEHHOCTH KOHCTPYKTHUBHBIX
H3MEHEHHU !l CBOAHANCH K caenytouieMy. [TocaenoBaTenbHo ocynecT-
BJEH Nepexoa oT MHoro6apabanHoi (puc. 9, ¢) K ogHo0apabaHuon
KOHCTpYKuHuu (puc. 9, o). Huknuit 6apaban 7 saveHeH uBaAdHAPHY-
ueckow Kamepoi /0 HeGosbloro guameTpa (Kosaekropom). Onyck-
Huie Tpy6ui 9 1 6apaban 2 yaCTHUYHO BbIHECEHbI U3 30Hbl 06orpena
3a 06MypOBKY KoTJsia. Peaiu30BaHo noaHOE 3KPAHHPOBAHWE TONOY-
HOU KaMepbl. KoHBeKTHBHbIE Nyukd TPyO ¢ NMPOAOJBHLIM OMBIBA-
HHEM [1bIMOBBIMH Fa3aMi 3aMEHEHbI Ha My4YKH 6 C MONEPEUHBIM OMEI-
Bauuem. Buempeunl moporpem Bo3ayxa # naponeperpeBartesnn 8.

PaccmaTpum HEKOTOpbIE THIIBL COBPEMEHHBIX BEPTHKANBHO-BOLO-
TPYGHBIX KOTJIOB, TPUMEHAEMBIX B KOTE/NbHLIX YCTAHOBKaX He6onb-
110# MOULHOCTH.
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Puc. {1. [Taposoii asyx6apa6anuniit korea JKB (IKBp)-10-1,3(2,3):

! — KOROCHMKOBAR pelueTka, 2-- KoJAeKTop, 3 - TonouHas Kamepa, 4— Tpybu OOKOBBHIX

IKPAHOB, & ONYyCKHble TpyOut, 6, 10— BepXHUM H HuxHUM Gapabaun, 7 TpyObi KOTENb-
HOFO (KOHBEKTHBHOTO) nyuka, 8§ — o6myposka, 9 - neperopoaxa, //— noCTameHT
(pyHRaAMEHT)

[lapoBble nByx6apaGaHHbie KOTJb C PA3BMUTHLIMM KOTEJbHBIMH
nyuykamu Tuna E, E (KE), AKB. B koraax tuna E (puc. 10), npu-
MEHSIeMbIX /IS COKUI'aHHA ra30BOr0, XHUIKOTO H TBEPAOro TONJIHBA,
TOMOUHash Kamepa 2 H3HYTPH NOKPLITA GOKOBBIMK 6 H PPOHTAJBHO-
MNOTOJIOUHBIMH & IKPAHAMH, COCAHHEHHLIMH C BXOAHBIMH KOJMJIEKTO-
pamu [ u 3. [lapoBoaaHasn cmMech H3 3KPAHOB MOCTYNAaeT B BEPXHUH
H6apabaH 7 (M3 GOKOBBIX 3KPAHOB nocJ/e Koaektopa 4). 3a Tonko#
B ra3oxoie, WMeloleM MOoNepeuHbie MepPeropoakH, pacnooxeH
KOTesbHbIH Myuok 9, o6pasyiownit ¢ 6apaGanavmu 7 u 10 camocTtosi-
TeAbHbIA LHPKYJAUHOHHBIA KOHTYD, B KOTOPOM 110 NEPEAHHM, CHABHO
ofborpepaemMblM TpybaM nogHHMAETCS NapoBOAsHAA CMeCb, a MO
3agHuM, caabooforpeBaeMbiM OMYyCKaeTCA BojAa.

IATH KOTJbI Maaod 11PON3BOAHTENLHOCTH (A0 | T/u) 1 AaBaeHHs
(0,9 MIla), He umeloT 3KoHOMAl3epPOB H neperpeBaTesiel, npeuy-
CMOTPEHA YCTAHOBKA AbIMOCOCA I/151 yAaJdeHHs ra3os.

27



i ' | t
o3 i i
6 ,H{ﬂj"“j““‘t:::;:is‘-‘::-;%z—r—— A~
\ 4 NN AT \
| M [R5 7’
A1 ft i il a1 1
- H ﬂ"HL“ L 'f‘j' ' A
et 3 A R R
g :;LLZLF:L; xsfadieelif l .1,{' 1 |QEF
;;?_“ 1 "=|=, I' \FH ./"l !
TR St Wi
f/ 'I'.K“-{*N" ‘ ‘ ! =g
7 t i ) B "\~~“.| \ i [
R T2 i e 0
A\ : : SV H- B "lllllllll:
| ! AT Al .
- I A - B DN o
5/ _‘_i ’I Tlt i l l l E hl} | 4. i -?ﬂ*’f I
5 R Ay i 11
3 —— = T
T &
N
N 1 INKADANOERN |
S | s
S 5w

&. e‘ ' \
T

Puc. 12. Taposoii xotea E(KE) tunopasmepa E-10-1,4P (KE-10-1,4C):
/—~ KosocHuKkoBaA peweTka, 2-- koadektop, J— TonouHan kamepd, 4— TpyOm GokoBHX
IKPAHOB, 5-- OlYCKHBEe TPY6Ob, 6 W /0 — BepXHui M HYKHUIA Gapabaun, 7— Tpy6bt KOH-
BEKTHBHOTO uyyka, 8— o6MypoBKa, §-- neperopoakh, [/-- noctament, [2— xamepa
40TOpanns, /3— KHPNHUHAA 11ePErOpOaKa

Kotab JIKB, IKBp (puc. 11} npumensaioT ¢ npoaoJbHblM pac-
nojo)xeHuem GapabaHoB 6 W [0, npuueM HHKHHH OGapaban [0
YKOPOU€H, UTO NO3BOJsieT B NEpPefHEl 4YacTH KOTJd Pa3MecTHTb
KOJOCHHKOBYIO pelleTky / # TONounylo Kamepy J, HOKPLITYIO 3Kpa-
Hamu 4. Boaa B 3kpaHbl nocTynaeT U3 KoATeKTOPOB 2, a N1apoBoARA-
Hasi CMeCb OTBOJMTCH B MepeiHion yactb 6apabGana 6. OnyckHbie
TPyObl 5 3KPAHOB CNYXKAT OZHOBPEMEHHO ONOPaMH NEPelHe! YacTH
BepxHero OapaGana, a 3aaHsia uvacTb GapaGana 6 uepe3 TpyGnl
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KOTeNBHOro Nyuka 7 # HHxHuit 6apaban /0 onupaeTcs Ha nocra-
meHT //. KoT/ibl BbillyCcKaloTC NPOH3BOAHTENBHOCTBIO 2,6— 3,5 T/u
Ha HACblILeHHOM HIIH neperpeToM nape ¢ gasiennem 1,.3—3,8 Mlla.
B komanax npousBogurensHoctoio 10, 20 u 35 1/u 3kpaHupoBaHbl
He TOJIbKO GOKOBLI€ CTEHKH TOMKH, HO (PPOHTOBARA H 3aAHAs (pHC.
11). Mexay TpyGamH KOTEJNbHOrO Nyuka NPeAyCMOTPEHbl BEPTH-
KaJbHble neperopouku 9, o6ecneynpatourne 6osee NOJHOE OMbIBAHHE
Tpy6 razamu B pe3yabTaTe TOPH3OHTaAbHLIX NOBOpoToB. [1pu ycra-
HOBKe HaponeperpeBaTens ero pa3mellaloT 3a NpaBoi Neperopos-
KOH BMECTO HacTH TPpy6 KHUATHABHOrO MyuKa.

Kotasl manoit mownoctu cepun E(KE), Boinyckaembie npou3s-
BOAHTENBHOCTBIO 2,5—25 T/u AAsi NOJyuyeHWss HAChILLEHHOrO H
neperpeToro napa, HCMoAb3ylTC HAa TEXHOJNOTHUECKHE H OTOMH-
TENbHO-BEHTHIALIHOHHBIE HYX/bl PA3JHUHBIX OTpacjaefl Npomblil-
JIEHHOCTH, CTPOHTENILCTBAE, CeAbCKOro x03sicTBa. OHH npexHasHa-
YEHBl JNA CJOEBOrO CXKHTaHMs GypblX W KaMEHHBIX yraei, umeroT
SKPaHHPOBAHHYIO TpyOamu TOMOUHYIO Kamepy, Pa3deJeHHY KHp-
NUuHOI neperopoakon /3 (kak # B kotnax JIKBp npoussonurens-
Hoctblo << 10 T/u) Ha CcoGCTBEHHO TOMKY 3 M Kamepy joropa-
uua /2 (puc. 12). Tonounble skpaHbl W3 Tpy6 @ 51 X256 ycra-
HOBJIEHBl C MJAOTHBIM wWaroM S=55 MM, uTo no3sonaser obaeryuTs
06MypOBKY 8 3a sKpaHaMu. KOHCTPYKTHBHO KOT/bl 3TOH cepuu
noxoxu Ha kotaw [IKBp. B cayuyae npumenenus sxoHomaiisepa
H naponeperpeBaTelln UX yCTAHABAHBAOT OTAEIbHO B rasoxofe
3a KOTJOM.

Koraw Tuna E(JLE) n E(TM). [las ucnonb3oBanns HacbluleH-
Horo u neperperoro (a0 380—440° C) napa nasnenuem 14—
39 MIla Ha TexHOMOrHYeCKHE HYXAb MPOMBIILIEHHBIX Mpea-
TIPHATHI, B CHCTEMAX OTOMJEHHA, BEHTHAAUHH H COPAYEro BOLO-
CHa0>XeHUa IHPOKO HCNOAB3YIOTCA Tra3oMa3yTHbIC KOTJAbl CepHH
E(AE) u E(I'M).

Koraw E(ILE) npoussoautenbuoctbio 4—25 T/4 (32 HCKJIIO-
yeHHeM TONKH) noxoxu na komsl E(KE) u JIKBp — aByxGapa-
6aHHble ¢ NPOLOJbHBLIM pacnonoxeHuem 6apabanoB. Ouu 3skpa-
HHPOBAHL MO BCEM CTEHaM TOMKH, B razoxcie Mexay 6apaGana-
MM HMEIOT KOTE@IbHBIH NyYyOK C YCTAHOBAEHHbLIMHM B HEM Iepero-
poakamu. KOT/bl H3TOTaBAHBAEIOTCA M NOCTABAAOTCA 6/J0KaMHU,
BKJAOUAOWNWMH GapabaHbl, 3KpaHbl H KHIATHABHBLIE (KOTEAbHBIN)
My4oK, Kapkac H onopuyto pamy. OrnejbHbiMu 6J0KaMy NOCTaB-
JAIOTCA UYYTYHHbIC 3KOHOMaH3ep H naponeperpepateab. Ha Monu-
Ta)e KOTJIbl OOMYDPOBBIBAIOT ¥ OOIIMBAIOT METANIHUECKHM JIH-
CTOM.

B koraax E(I'M) (puc. 13) coxpaHeHbl BepxHuil 8 ¥ HUXKHHH
/1 6apabaubl, coeaHHeHHble TPy6amMH KOTeAbHOro nyuka /0, Kak
H B paHee PACCMOTPEHHBLIX KOHCTPYKLUMSAX KOTJAOB HH3KOro faBje-
HuA. OAHAaKo BbICOTA H 06BbEM TOMOUHOM Kamepbl 3 3HAauHTeNbHO
NpEeBLILIAIOT Pa3Mepbl KOTENBHOro Myuyka. TonouHaa kamepa Mior-
HO 3KpaHupoBaHa Tpybamu 2, MUTAOIWHMHCH BOAOH N3 HHXKHEro
KoJiIeKTOpa [, COeJHHEHHOrO ONYCKHbIMH TPpyGamu /5 ¢ HHXKHHM
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Puc. 13. [lpyx6apa6anumii napoBoé KoTen THua E{I'M):
1, 6— HHXHMA M BEDXHHI KOANeKToPpw, 2— TpyGbl TONOUHBIX IKPAHOB. 3— TOMOY-
Han Kamepa, 4- oOMYpOBKA, 5-— BLIHOCHOH WHKAOH, 7— oTBoAHuLKe TpyGel, 8§
1] — sepxnufi n HRKHHA GapaGanw, 9 - decton, JO — TpyOn KoTedbHoro nyuka,
12— naponeperpesatenv, /3-— skoHamaWsep, [4— Boaayxonoaorpesatean, /5—
oityckHue TpyOn

6apabanom /. [lapoBoasnan cmech u3 3kpaHoB 2 cobupaercs 8
BBIXOAHBIX KOJJIEKTOpax 6 u no Tpy6am 7 OTBOAMTCA B BEPXHHH
6apabaH uan B BbIHOCHO! uukjaon 5. Tpy6ul 3annero oaHOPALHOrO
3KpaHa NepexolAT BBepXy B MHOropsiAHulé ¢decToH 9.

Koren umeer momumMo TONKM M COEAHHHTEIBHOrO rasoxoja,
B KOTOPOM DAacnosioXeH KOTeAbHBIA MyuoK, elle ABa ra3oxoga —
ONYCKHOU ¥ noAbeMHbIH. B 0lyCKHOM ra3oxole pacnosioxex
CTa/NbHOM 3MEEeBHKOBLIK NaponeperpepaTens /2 ¥ BO3AyXonoporpe-
BaTeab /4, a B NOABHEMHOM — BHIHECEHHBIH 3KOHOMaAH3ep M3 uy-
ryHHbIX peOpucThiX Tpy6. [loBepxHoCTH HarpeBa NOABELIEHB K
fajkamM Kapkaca, onupatourerocss BMmecTe ¢ 0OMYPOBKOH Ha (yH-
aament. OcHoBHble XapakTepucTuku kotaoB tHna E(I'M) npuse-
AeHbl B 1aba. .

C noBbllEHHEM NPOH3BOAHTENBHOCTH KOTJIOB W NpUMEtieHyeM
$PaKkesbHOrO CXKUIaHHA TBEpPAOTO TOMAWBA, a TaKxe B ra3omasyt-
HBIX KOT/NaX yBeJlHuuBawoTcA OODBEM TOMNKH H TOBEPXHOCTH ee
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Puc. 14. OnnoGapabanHbii NapoBo#l KOTER CPefHEero AaBleHHs C MblieBUll-
HbIM CXKUTanneMm TBepaoro tonnnsa E-75-3,9-440-BT (BK3-75-399):
] — Meabnuua, 2, 7— BepXHHE H HHIKHHE KOAAEKTOPBl, J— NMPAMOTOYHAR Fope.xa,
4— TOolo4YHan Kamepa, 5— Tonouwble IKPaUbl, §— ONycKHbe TPyGu, 8-- Gapaban,
9— ¢ecrou, 10— naponeperpesatean, /J— skonomahscp, /2— mo3pyxononorpe-
Bateab; ! — nepmas cTyneus (N0 xoay pagouero Tena), //— aTopas cTyneub

CTEH, KOTOpbie B COBPEMEHHbIX KOTJaX INOKPbITbl Tpy6amu — TO-
NOUHLIMH 3KpaHaMH. TaK KaK B KOTJaX C €CTeCTBEHHOH LHPKyAst-
iMell TONMOUHbIE 3KPaHbl NPEHMYLLECTBEHHO HCMapHTeIbHbie no-
BEPXHOCTH Harpesa, TO C POCTOM NpPOH3BOAHTENbLHOCTH KOTJa PoJb
KHNATHAbHBIX (KOT@JbHBIX) IYYKOB TOCTENEHHO YMEHbIAeTCs H
oThanaer HaaoOHOCTb B ycTaHoBKe ABYX 6apabaHOB, Y4TO BHAHO
npH conocrasjedud Koraos (cm. puc. 10—13) ¢ omHobGapabGan-
HbIM KoTsioM (pHc. 14).
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Onnobapabantble BEPTHKANbHO-BOA0TPYOHbIE NAPOBLIE KOTJb
C eCTeCTBEHHOW WUHPKyJIsiluHeHd CpelHero AaBJjEHHA BbINYCKaOTCA
Ha pasaeHde 2.4 u 3,9 MIlla, npoussoauredprocTsio 25, 35, 50,
75, 100 u 160 1/u ¢ neperpesom napa ao 440° C. Kak npasnao,
oiy umewT [l-o6pa3Hyio KOMTNOHOBKY C pa3MelleHHeM TONKH B
NOABEMHOHN WIaXTe H KOHBEKTHBHbLIX NTOBEpPXHOCTeHd HarpeBa (3Ko-
HoMal3epa, BO3AyXonojorpesaresieil, a HHOr4a # CTyneHed napo-
neperpesaresisi) B ONyCKHOM ra3oxoje.

Ha puc. 14 npuseaen oanoBapaGanuuiit Koten tuna bK3-75-
39¢ (E-75-3,9-440-bBT) ¢ nbljieBHAHbIM CXKUTaHHEM TBEPAGIo
tonanBa. Bee ctenbl TonouHo# Kamepbl 4 3KpaHUPOBAHbLI HCapH-
TelbHbiMH Tpybamu 5, of6pa3ylollHMU BMeCTe C ONYCKHbIMH TPY-
6amu 6, HHXXKHUMH 2 W BEpPXHHMH 7 Koajsektopamu H Gapabanom
8 oraenbpible UAPKYAALHOHHbLIE KOHTYpbl. Tpybn 3aaHero 3skpaka
NIepEeXo/IAT B BEepPXHEH 4acTH y FOPH3OHTa/NbHOrO rasoxoja B ue-
THIpeXpsilHbiil decTon 9. PaamasnbiBaeMoe B MesbHHUAX [ TONJH-
BO BMeCTe C NOACYWHBAIOUIHM BO3AYXOM BXOAHT B TONKY uepe3
NPSIMOTOUHLIE TOPEJKH 3, pacnosoXxeHHbie Ha (POHTOBOH CTehe.

B ropusonrvanbHoM ra3oxofe 3a (ecTOHOM pachloJOXeH Bep-
THKaJAbHBIA naponeperpesaTenb /0, cOCTOsUHA U3 ABYX CTyneHeh
(/I nlly.

B onycKHOIl KOHBEKTHBHOH WlaxTe pacnofNoxeHbl 3KOHOMaik3ep
11 u Boapyxonogorpearesb /2 (no aee crynewn [ u [l). [To-
no6GHasi KOMMOHOBKA IIOBEPXHOCTe#d Harpeba KOTJa XapaKrepHa
051 OGOJbIUHHCTBA KOTJAOB C ECTECTBEHHOH UHPKYJAsLMed Kak
cpesHero, Tak 4 Bbicokoro (cM. §8) naBseHdsi, IPOU3BOAMTENb-
HOCTbIO paBHON “au Goaee 35 T/u.

§ 8. BAPABAHHBIE KOTJIbl BbICOKOTO AABJIEHKS

Ha rensoBbix ajiektpoctaHunsaix CCCP u B npoMbllliIeHHBIX
KOTEJbHBIX NPH JOKPHTHUECKOM AasJjeHHH Haubosnee pacnpocrpa-
HEHHbIMU SIBASIIOTCS KOTJ/bI C €CTeCTBEHHOHW UHpKyasiuued. B oc-
HOBHOM 370 oAHOGapabanHbie KOTAL (puc. 15) ¢ TONOYHLIMH Ka-
Mepamd 3 6OMbIIKMX Pa3MepoB, NOKPbLITHIMH H3HYTPH IKPAHHLIMH
Tpybamy 2, ABJAIOWHMHCA HCNApUTENbHOH NOBEPXHOCTLIO Harpe-
Ba. Kak u B KoT/iax cpeaxero lasnehus NOBLILIEHHOH NPOH3BO-
JAHUTEJbHOCTH, BOAA B 3KpaHHble TPyOn noctynaer U3 Gapabana 6
no onyCKHbiM TpyGam 4 H pasaaiolieMy HUXHeMy KoanekTopy [,
a 11apoBO/IsiHAs CMECh OTBD/IMTCS B BePXHHE KOJJEKTOPb & H no
nepenyckibiM Tpy6am noctynaer cHosa 8 6apaban 6. Hacbluer-
Hbiil nap, oraensiemblil B 6apabate OT BOAbl, NO NOABOASLIAM TPY-
Gam HanpaBasieTcs CHasaja B pPa/MalHOHHON MOTOJOYHLIH mapo-
neperpesaresnib 7, a 3aTeM B Pa3JiMyHOH NOCJELOBATENbHOCTH B
WHPMOBbIH & 1 KOHBEKTHBHBLIH naponeperpesarens 9.

CooTHOWEHHE pa3MepOB HATPEBATENbHOH, HCNAPHTENbHOH H
neperpesaresbHO# NMOBEPXHOCTE# KOT/Ia, HX KOMNOHOBKA B HEM BO
MHOrOM 3aBHCHT OT napaMeTpoB napa (Temnepatypbi H jAasJe-
wusi). [Nlockosbky ¢ yBesdueHHeM AaBJEHHUS H TeMNepaTypbi 3H-
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Puc. 15. Haposoh kotea soicokoro aasaeuus E-210-13,8- ; I
560 (BK3-210-140d): &
I. §5— HHXHHE H BEPXIHC KOANEKTOpb, 2— 3KpaHHwe TpyOGw, J-- Tonounas kamepa,
4— onycknnie TpyOi, 6— Gapaban, 7— NOTOROUHBIR naponeperpryareab, 8 - MWHPMORUIN
napotieperpesatenn, 9 konBekTHBHIAN naponeperpesavenn (1w Il eryneny)
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Puc. 16. CootHomenue Tenso- Puc. 17. 3aBHCHMOCTb NAOTHOCTH
BOCNIPHATHH OBEPXHOCTEH Harpe- BOAH s M TUIOTHOCTH Niapa pu OT
Ba B 3aBRCHMOCTH OT J1dBJAEHHSA NaBJleHnst
napa

TaAbfUs XKUAKOCTH X fapa Bo3pacraer, a Temjora napoo6pa3o-
BaHHA, HAoOOpOT, NajaeT, To C POCTOM NapaMeTpoB napa yBe-
JRYABAETCH 015 3KOHOMai3epHOH H neperpesaTelbHOR NOBEPXHO-
cTeii B KOTJIE # COOTBETCTBEHHO YMEHbLUAETCS Ao HCNapHTe bHOM
nosepxHoctu (puc. 16).

B 3aBucHMocTH OT NapaMeTpoB napa H COOTHOIUEHHS HChapH-
TeJIbHbIX ¥ NeperpeBaTesbHLIX MOBEPXHOCTEH Ha BLIXOAE H3 TONKH
yCTaHaBAKHBAIOT WHPMOBLIH naponeperpesarens 8 (cm. puc. 15)
B KOTJ1aX BbiCOKOro AaBfieHdsi uJaH ¢ecToH 9 (cMm. puc. 14) Ha
KOTJaX CPeAHETO M NMOHUIKEHHBIX 3HAYEHH BHICOKOIO jlaBJEHHSA.
[NaponeperpesaTenn pacrnosjaraioT B rOpA30HTaJbHOM NEPEXo1HOM
ra3oxo[e H Tak)e WHOrAa B BEpXHeH 4aCTH OMYCKHOTO ra3oxoja
KOHBEKTHBHOH wWwaxTbl. lanee no xoly rasoB HaxOAsTCH 3KOHO-
Maii3ep # BO3AyXONOLOrpeBarTelib.

Bapa6anHble KOTJbl C €CTECTBEHHOH UMPKYAALHKEN B OTeuecT-
BEHHOH 3IHepreTHrke npumeHsioT Ao aasaedudn 18,5 MIla. [Ipu
6oJee BBICOKOM fJaBaeHHH (puc. I7) naoTHocTy napa p, npubau-
MAETCA K MAOTHOCTH BOAbLI, H pa3BUBAEMblH HANOP €CTECTBEHHOH
LUPKYAAIMH CTPEMHTCS K Hyalo, a npd P>=225 MIla napoBoas-
HaA CMeCb CTAHOBHUTCA OAHOPONHOH (pn=rps) W ABHXKeHHe pabo-
Yero Tena NpH eCTECTBEHHOH UMPKYISILHKH NpeKpatiaercs, T.e.
npH TakoMm AaBJeHWu GapabaHHbe KOTAbl C €CTECTBEHHOH UHPKY-
aauxeRr Hepabortocnocobuui. [lpu P> Py, HCnoab3ylOTCH TOJNLKO
NPpAMOTOUYHBIE KOTJibi.

§ 9. APIMOTOUYHBIE KOTJSI

B npsamoToudsix KoTaax orcytcrByer Gapabad. [luraresnbHas
BOJa B HHX, Kak # B 6apabaHHBIX KOTJax, nocne1oBarteldbio npo-
XOAUT 3KOHoMansep 2 (cM. puc. 8, 8), HenapuTebHbie 6 U 1apo-
neperpesaTesbible NOBepXHOCTH 7. [IBuxeHnue pabouedt cpeawl no
NOBEPXHOCTAM HarpeBa OaHOKpaTHoe. OCyulecTBJASETCS OHO 3a
cueT Hanopa, Co3jlaBaeMoro nurateibHbiM HacocoMm /. Boaa, mno-
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CTynamiuas B HCNAPHTENbHYIO TOBEPXHOCThb, HA BLIXOJE H3 Hee
NOJHOCTBIO TIPeBpalllaeTcs B Map. JTO NO3BOANET OTKA3aTbCA OT
TAXenoro u rpomosakoro 6apatatia. HajexHoe oxnaxaenue me-
Taaaa Tpy6 ucnapaTesbHON NOBEPXHOCTH o6ecieudBaeTCsi NOBbI-
LIeHHbIMH CKODOCTSIMH ABHXeHUn pabGouero Ttesa. B npsimMoTou-
HbIX KOTJIaX HeT YeTKOH (UKCAUHH FPAHHAL MeXAy 3KOHOMaH3ep-
Ho#t, napoobpa3syioweil 4 naponeperpeBarteibHoi 3oHamu., Hame-
HeHHe napaMerpoB TNHTaTeJbHOH BOAL (TeMnepatypsi, JasJe-
HUA), XapaKTePHUCTUK TONJHBA, BO3AYUWHOrO peXXUMa NMPHBOAHT K
M3MEHEHHIO COOTHOMIEHHS MEXAY pa3mepamMu 3KOHOMaid3epHo#,
MCTapUTEJbHBIX U NapolneperpeBaTelbHbX 30H. MeHsIeTCs M nono-
KeHHe TPAHHUL MeXAY 3THMH 3ouamu. TaK, CHHXEHHE NaBJEHHS
B KOTJ€ TNPHUBOAHT K YMEHbUIEHHIO pa3MepoB 3KOHOMaiH3epHoi
30Hb (30HBl NOAOTpeBa), YBEJHUEHHIO HCNAPHUTENbHOH 30HbI
(M3-3a pocTa NPU CHHXKEHHH A2BJAEHHA BeAUUHUHbl TENJOThbl napo-
o6pa30Banusi) U HEKOTOPOMY COKPALLEHHIO 30HbLI neperpesa.
[lpsiMoToutible KOT/bl NO cpaBHeHulo ¢ 6apabaHHLIMH HUMeEIOT
3HAUMTEJNBHO MEHbUIHI akKKyMmyaupyouuin o6bem Boabl. [loaTomy
npu ux paborte TpeGyercsa CHHXPOHH3aUMNA Nojadd BOJbI, TONAHBA
n Bo3ayxa B kotae. [lpu ee Hapywenun B TypOHHY MOXeTr 10-
CTYyNnaTth HeZorpeTblil JHGO Ype3aMepHO neperpeTbiid nap.
[IpaMoToutbie KOTab MOTYT paboTaTh Kak HAa NOKPHUTHUECKHX,
TaK M Ha CBEPXKPHTHYECKHX naBieHnnx. TpeGoBaHHSA K KauecTsy
NHTaTeNbHOH BOABI Y HHX 3HAUHUTENbHO Bbille, yeM y 6apabanHbiX
KoTROB, HOO fla)ke NMpPH ee Xopowem KauecTBe (Korja cojlepxa-
HHe cosedl B HeHd HU3MEPHAETCH MWAMHOHHLIMH LOJAMH rpamma)
H3-32 NOCTOAHHOTO pPOCTa OTAOXKeHHH B Tpybax npaMoTounbie
KOTJibi NPUXOLMTCA MEpHOJHYECKH OCTaHaBAHBaTb M MOABEPraThb
KHCJA0THOH npoMmbiBKe. HanGonee nHTeHcHBHOE OTNOXEHHE cogel
NPOHCXOAHUT B TOH YacTH HCNAPHTENbHOH 30HBI, B KOTOpPOH HCha-
pAIOTCA NOCAEAHHE KanJd BJAACH M HAyMHAeTcsl neperpes napa.
B Kotsax 10KPHTHUECKOro JaBJiEHHA 3Ta 4aCTb HCNApPHTENbHOH
30HbI N0 BeJHYHHE H3MEHEHHS 3JHTAJbNHH JOCTATOYHO Y3Ka
(200—250 k1K /Kr) ©H ee pa3MeLLlalOT B KOHBEKTHBHOH usaxre
(BBiHOCHas1 nepexojiHas 30Ha). [lpu cpaBHHTENLHO HEBLICOKOM
TeMneparype MNPOAYKTOB Cropan#s, oOTeKAOWHX 3MEEBHKH Bbl-
HOCHO/ NepexolHON 30Hbl, OTAOXEHHS conel BblI3bIBAIOT He3Ha-
YHTEJbHBIH POCT TeMnepaTypbl CTEHKH MeTaJdqa. [Tostomy Tonwn-
HY OTJOXKEHHH MOXHO A0NYCKaTb 60abLIOH, HE Onacasach nepexo-
ra Tpy6, yAnNHHAS TEM CaMblM MEXTNPOMbLIBOUHLI NepHoj KoTaa.
[TosiBneHHe NPAMOTOUHBIX KOTJIOB CBSI3aHO CO CTPEMJEHHEM
YOPOCTHTD KOHCTPYKUHMIO 6GapabaHHbIX KOTJNOB, OTKa3aTbCsi OT
rpoMo3sjikoro poporoctositiero GapabGana. Mx pacnpocrpanenue
8 CCCP cBsasaHo ¢ umenem Jl. K. Pam3uHa, nod pyKoBOACTBOM
KoToporo Gbii nposejled Gonblwoi 06beM HCCAEL0BATCAbCKUX U
KOHCTPYKTOPCKHX paGoT Mo Co37aHHIO MPAMOTOYHOro KoTjaa Ao-
KPHTHYECKOTO jaBfReHHs, a Tak)Ke COo37aH KOTeI CBEPXKPUTHue-
CKOTo AaBJeHHs.
B kotae JI. K. Pamauna (puc. 18) Boaa nocsne nuTaTeNbHOTO
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Puc. 18. Cxemii npsimotounoro kotaa JI. K. Pamanna (@) w HaBHBKH TORNOYHBIX

3Kkpanos (6):
I, 3— 8x0RH0A # Bbx0AHON koanekTopw HPY, 2— HPY, 4— BPY, 5— koueekTHBHLI
neponeperpeparenb, 6— nNepexoaHas 3oua, 7/— 3KoHOMaN3ep, §—~ nuraTenbHuiil Hacoc

sHacoca 8§ no TpyGonpososam HanpasJasercs B 3KOHOMaH3ep 7
u ganee no nHeoborpesaembiMm TpyGam BO BXOjHbie [ KOJIJIEKTOPbI
panHalHMOHHOH uacTH, pa3/leleHHO# NO BbICOTE HAa HHXKHIOW pa-
anauuodnyw 2 (HPU) u sepxuioio papnaumnonuyio 4 (BPU)
yactd. MHorna BbIAENAIOT TakKkKe H CPEAHIOK PalHaLHOHHYIO
vacte (CPY), ycranasausaemylo nocie HPU. Huxnsa paaunaun-
OHHAas yacTb BHINOJHEHA B Bujae JeHTsl TPy6 C rOpH3OHTAJBHO-
NOAbEMHOA HaBHBKOH 110 CTenam Tomku (puc. 18,6). B HPY
Boja jorpeBaercs Ao Kunehus w npuMepHo 80% ee ucnapsiercs.
M3 HPY naposBoasiHas cMeCh HanpasJ/sierTcs B NePeXOHYIO
30HY 6, paclloNoXKeHHYI0 B KOHBEKTHBHOM rasoxoge. B nepexoa-
HO# 30He 3aBepluaeTcsi HCIlapeHHe BOAbB W OCYLLECTBASIETCH CJa-
6uiit neperpes napa (#a 10—20° C). Ilpn 3tom uactb codei, co-
AEpKALHXCA B BO/JE, MOXET BhiNiaaTh B BHAE HAKHNH HAa CTEHKAX
Tpy6. 3arem nap nanpasasercs 8 BPY u nocsne norosounbix Tpy6
B BbiXOAHOH KOHBEKTHBHbIH INleperpesaTesb, a OTTyAa B TypOGHRY.

[IpsiMOTOUHBIE KOT/Ab HaWRd UIHPOKOE TNpHUMeHeHHe Ha
3NEKTPOCTAHUHAX. BeaeacTBie Toro 4To NpH AaBREHUH Bbilie KPHu-
THYECKOTO MJIOTHOCTH napa (p,) ¥ BOABL (ps) NPAKTHUECKH PaBHb
(cm. puc. 17), 6apabanHbie KOTJb C €CTECTBEHHOH WHPKyJsiiued
HEe MOryT paboTaTb W OCHOBHBIM THNOM KOTJAOB CTAaHOBSATCS NpSi-
MOTOUHble. B OTONHTE/NbHBIX XKe KOTeNbHbiX H Ha TemnJ03JeKTpo-
UeHTpaAsiX NPH JOKPUTHUECKOM [1aBJteHHH B OCHOBHOM IIPHMEHSIOT-
ca GapabaHHble KOT/bl C €CTECTBEHHOH LHPKY/AsIllHeld, KOTopbie
paccMartpyaBalOTCs NPH H3J0XKEHHH nNoCJedyIollero MaTepHaJa.

§ 10. BOOOTPERHDBIE KOTJIbl

[Mosnorpes soabl na TIL anst Hyxa oronnenus (TenaocHabxe-
Husi notpeCuTeniell) NpPOH3BOAAT B CeTeBHIX NOAOrpeBaTensix na-
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Puc. 19. Bonorpetinuit koren KBIM-20 (@) » cxema ero naposops-
HOTO TpakTa (6):
1. 3, 7— nopoRodponTOROA, 3dAHKHA H GOKOBLIC 3KpaHw, 2— Tonka, 4— dec-
TOH, 5— 3KpaHb KOHBEeKTHBHOW WaXTel, 6— KoHWBeKTHBHblE nyukw, [, [I—
NOTOK¥ BOAMK

poM H3 TenJoGHKalHOHHBIX (pereHepaTuBHbBIX) OTOOPOB TYPOHHDLS
(cM. puc. 2). B To xe BpeMs AJA MOKPLITHS NHUKOBLIX TENJOBbIX
Harpy3oK B OTONHTEAbHbIA NMEPHO] UWIHPOKO HCIOJbL3YIOTCA BOLO-
rpefinbie ¥ naposojorpeiinbie Kotab. Cpean Hux Hanbosee LKHpoO-
KOe pacnpocTpaneHde TOJYUHAH ra3oMa3yTHbie KOTJAb THIOB
KBI'M u [1TBM,

Kotaw tuna KBI'M (puc. 19) tensoBod MoutHocTH 4; 6,5;
10; 20 u 30 Tkan/u (4,8—35 MBT) umeloT ropusoHranbko pac-
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Puc.  20. BogorpeiiHbiit

[TTBM-30M:
I--Tonka, 2. 3— QpoHTEBOA W 3a.-
HHR IKpaHbl, 4— pecton, §— IKpaubl
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NOAGKEHRYIO TONKY H 110-
BEPXHOCTH Harpesa c Npsi-
MOTOYHBIM  MPHHYJHTEh-
HbiM  JBHXKEHHEM  BOIbI.
B paccmartpuBaemom KoTie
KBI'M-20 uojorpes Boabl
no 150° C nocnenosatenb-
HO OCYLIECTB/ISIETCS B NO-
aosodpoHToBoM [, 60KO-
BbiX 7, 3ajHeM 3 3KpaHax,
3aTeM B pecToHe 4, KOHBEK-
THUBHbIX CeKUHAX 6 (nyu-
Kax) H B 3KPaHaX KOHBEK-
TUBHOM lWwaxTthl 5. KoHbek-
THBHbIE CeKIHH COCTOAT K3
BEPTHKANLHBIX CTOAKOB, B
KoTopuie Bxoasat [l-o6pasi-
Hble 3MeeBUKH U3 TPYD AHa-
metrpom 28 mm. lBHxenue
BOJbl ofecneynsBaercss Ha-
cocoMm.

[Mpu yBenuuennn tenno-
BOH MowHocTH Hanbogee
pacnpoCTpaHEHHLIMH CTatH
[1-o6pa3Hpie u 6GaweHHoble
KOMIIOHOBKH KOTJ0B, RNpH-
yeM Hapsay C NPHMEHEHH-
€M JKHIKOTrO H Ta3oBoro
TOIJIHBA [OSIBUJIHCH BOJO-
rpeiibie KOTJbi CO C0eBbiM
CXKHraHHeM TBepAOro TON-
anBa (tuna KB-TC).

Kotabi tuna TITBM Te-
10NPOH3BOAHTEALHOCT LK)
30--180 TI'kaa/u (35—210
MBrT} Buimoassior ¢ [1-06-
pa3Hod (puc. 20) uau Oa-
wedHon (puc. 21) xomno-
HOBKOH.

I'azoma3syTHbie BOJ0O-
rpeiitbie koTibl [ITBM-30M
(cm. puc. 20) npeaHasHa-
YeHbl A4S 0J0rpeBa BO/bi
or 70 po 150° C, nmetor
[T-06pa3tyioc KOMNOHOBKY.
Tonka skpaHupoBana Tpy-
Gamu anametpom 60 X3 MM,
npHueM 3aaHuit 3KkpaH 3 10
(ecToHa 4 BLINMOJHEH ralo-
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Puc. 21. Boporpeitnmit xoren [TBM-50
(a) n ero uetvipexxogosast (6) W ABYyXxo-
10Bag (8) CXeMbl HUPKYAAUHH:

I. 4, 6~- 3aauni, GPOHTOBLA H OOKOBHC 3IKPAVL,
2-— KOHBEKTHBHBE HOBCPXHOCTH, 3 — IniMOBast
TPY6a, & — TONKA, 7 - HHXKHHIE KOIEKTOD dpon-
TOBOFO 3IKpata, 8— HHMHHI K().'\JIGKTOD 3aaHero
3kpana; /, [/ BXGL M BLIXOX BOAMI
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Puc. 21. MMpoaomxkeune

TUIOTHBIM W ABJSIETCA Pa3Ae/iNTeIbHON CTEHKOW TONKH W KOHBEK-
THBHOM WaxThl, 3aaHAA & H OGOKOBble CTEeHbl KOTOpPOH TaKxKe
3KpaHupoBaHbl TpyBGamu anametpom 28 X3 wmMm. Ha 6okoBbix cre-
HaX KOHBEKTHBHOW 1aXTbl PacClONOXKeHbl Takxe TpyGbl auamerT-
pom 83X3,5 MM, #ABAAOIUIKECH KOJJNEKTOPAMH KOHBEKTHBHbIX
UIMPMOBbIX 110BEpXHOCTed HarpeBa 6 W3 Tpy6 anameTrpom 28 X 3 MM.

Boaa no Bcem 110BEPXHOCTHM ABMXKETCA NPAMOTOYHO, MpUYEM
NPH CHKUIaHWHM rasa [OBEPXHOCTH BKJIOUEHbI B TAKOH [10C/]€10Ba-
TeJIbHOCTH: 3KpaHbl KOHBEKTUBHOW WIAXThl (110C/€ Y€ro eAHHbIH 110-
TOK JeJWTCA HAa ABA [apallyiesbHbiX [10ANOTOKA) — WIKUPMbI 6
KOHBEKTHBHOH WAaxThi — 3ajHHi J (ujn (ppoHTOBOH 2 no noano-
TokaM) H GokoBble [ 3kpaubl. [Ipu cXKuraHWW Ma3yTa nocJejloBa-
TenbHOCTb BKJIIOUEHHs OGpatHas.

Bonorpeiiubie  kotam tuma [ITBM-50, TITBM-100 (cm.
puc. 2t, a) n TITBM-180, Bbinonusembie ¢ GalleHHO# KOMNOHOB-
KO, MMEIOT 3KPaHHPOBAHHYIO TONKY § W pacnojoxeHHble Haj
Heil KOHBeKTHBHbIe 11oBepxHOcTH. [locneanne cocroaT u3 HU-obpas-
HbIX 3MeeBHKOB 2 AnaMeTpoM 28 X3 MM, BBApeHHsIX B CTOSKH
anametrpom 83X 3,5 MM. 3MeeBHKH pacnonoXxeHbl B LiaXMaTHOM
nopsake. [lo xoay rasoB KOHBEKTHBHbIE NaKeTbl BbINOJHEHB B
AB€ CTYNEHH.

B 3aBHCHMMOCTH OT TeMmnepaTyphl nOCTynamiileid ceTeBOH BOARI
1 ee pacxojla koren (e3 nepejleskKH MoxeT paboTaTb MO YeTbi-
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TaGanua 2. TexHuyeckue xapaxTepucTHKH BOAOrpeitnnix kotios Tuna KBI'M

Mapka korsa
Haumenosatnne

KBI'M-10 KBI'm-20 KBI'M-30

Tenoinpon3Boam- 10X 10 20 10° 30%10°
TRJALHOCTL, KKaJ/u
PaGouee gnasiae-| 1,0—25(10—-25) | 1,0—2,5(10—25) | 1,0—2,5(10—25)
nue, Mlla  (xref
cm?)
Temnepatypa so-
abl, °C:
Ha BXxose 70 70 70
Ha BLIXxode 150 150 150
Pacxon Boam, T/4 123,5 2470 370
lMuiipaBiauueckoe 1.5 2.3 1.9
COMpPOTHBAEHHE,
Kkre/cm?
Kosddnunenr
noJe3Horo  JelcT-
BHst, %
Ha NPHUPOAHOM 91,8 91.5 91.8
rase
Ha CepHHCTOM 88,5 88.85 88,6
Masyrte
Temneparypa yxo-
afiunx  rasos, °C

HAa TPUPOAHOM 185 190 195
rase
HAa CePHHCTOM 230 240 240
Masyre

Pacxon Tonausa:
Ha rase, M*/y 1290 2580 3680
Ha Ma3yTe, Kr/y 1200 2450 3870

PEXXOA0CBO# (B 3HMHHH MepHOA) HJIH ABYXXONAOBO# (B JeTHWH mne-
pHoa) cxeme UMPKYARLHW BOJbI.

[Tpu uervipexxopoBoit (puc. 21,6) cxeme Boaa nojaeTca B
OLWH H3 HHUXHHX KOJJIEKTOPOB 7 (PPOHTOBOrO 3KpaHa 4 W 1IpOXo-
JHT NOCief0oBaTeNbHO (PPOHTOBOH 3KpaH, 4acTh NAaKeTOB 2 KOH-
BEeKTHBHOH MOBEPXHOCTH, OOKOBbLIE 3KpaHbl 6 (B ABa NOANOTOKA),
OCTaBUIYIOCH 4aCTb MAKETOB 2 KOHBEKTHBHOH MOBEPXHOCTH M 3aj-
Hu#t | sxkpan. OTBOJ ropsiueit BOAbl IPOH3BOAAT H3 HHIKHEro KoJ-
JeKTopa & 3aaHero skpasa.

Ilpn nByxxopoBoit cxeme (puc. 21, 8), nospossiowed npony-
CKaTb YABOEHHbIH Pacxod BOAbI, BOAA NOCTYNaeT OAHOBPEMEHHO
B 00a HHXHHUX KOnJneKTopa GOKOBBIX 3KPaHOB 6 W jaJjiee B /BA
NOANOTOKA {IPOXOAHT COOTBETCTBEHHO KOHBEKTHBHbIE NaKeTbl 2 u
B 3aBHCHMOCTH OT NOANOTOKA PPOHTOBO# 4 WnK 3aAHH#E [ IKpaHbL.

Beseacraue HefoiibUIOro yucsna KOAMEKTOPOB H BOAONEDENyCK-
HbIX TPyO KOTen XapakTepusyeTcsi HeGOAbILHM CONPOTHBJEHHEM
BOASHOTO TPAKTa, HeOOAbIIOH MeTaJ0eMKOCTbIO, YTO MO3BOMHJIO
NPUMEHNTbL OauleHHyl0 KOMIIOHOBKY W PpacnlofOXHTb [AbIMOBYIO
(MeTananuueckyw) TpyOy HaAL KOTJAOM € OIOpo# HA OGLLIHHA KapKac
KoTJ1a.
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Tab6anua 3. TexHnueckme xapakTeprCTHKK BOAOTPeitHbIX koT/oB THIa NTBM

Mapka xoTna

Hanmenosanne KB-T'M-30-
150M [{TBM-50 | TITBM.100 | TITBM-180
(MTTBM-30M)
Tenaonponssoantenn- 30(34,8) 50(58.2) | 100(116.3) 180 (209)
woctb, Fkaafu (MBr)
élasneune, MTla (kre/ 2,5(25) 2.5(25) 2,5(25) 2,5(25)
cM?)
Temnepatypa Boaw, °C:
HA BXOj€:
B NHKOBOM pexHMe 104 104 104 110
B OCHOBHOM DEXUMe 70 70 70 70
Ha Bbixoae 150 150 150 150
Pacxoa soasl, 1/
B MKOBOM DPeXHMe 495 1250 2140 4420
B OCHOBHOM pexume 375 618 1235 2210

PacueTHhlt XMA KOT.1a
(6pyTTO) npn paéore, %:

Ha rase 88.7 92.5 92.6 91,7

Ha Maiyre 87,7 91,1 91,3 90,9
Komnouoska Koraa M-o6pasnas bBawenHas
KoanyectBo raszomasyr- 6 12 16 20

HbIX TOPENOK, LT.
KoanuectBo  AYTHEBLIX |2 BeHTHARTO- |12 BeHTd- |16 seHTHas- |20 BEHTHAA-

BEHTHJATOPOB W JABMOCO- [pa n | nfuMO-(aAsTOpOB  [TOpoB TOpOB
co8, WT. coc
Ta6apuTHue  pa3mepul,
MM:
hEEE 5030 5160 6900 14 400
WHpKBa 4740 5180 5180 7300
BLICOTA 5140 13 500 14 450 29 000

ITpocrefiinas koHpUrypauus kotaa u HebonbllOe COMPOTHBIE-
HHe KOHBEKTHBHBLIX NaKeTOB MO3BOJHAH paboTaTbh C eCTeCTBEHHOH
TArol, He Tpelyiouiel yCTAaHOBKH [bIMOCOCOB. XapaKTEPHCTHKH
HEKOTODBLIX BOAOTrPeHHHIX KOTJOB npupBejeHbl B Taba. 2 W 3.

FaaBa TpeTba

3HEPTETHYECKOE TOMJIUBO H ETO NOATOTOBKA
K CKHTAHHIO

§ 11. KNIACCHOUKALUUA H TEXHHUECKHUE XAPAKTEPUCTHKH
TONJIHBA

[oa 3HepreTHYECKHWM TONNHBOM MOHMMAIOT TOPIOYHE BEILECTBA,
KOTOpbie 3KOHOMHYECKH Lenecoo06pa3sHO HCNOJAb30BaThb s NOAY-
UEHHS TEMJIOBOH U 3/EKTPHYECKO#H 3HEPrHH. ITO C/I0XKHbIE Yriepo-
AACTHIE U YTrAeBOAOPOAHCThIe COeHHEHHH, Conepmamne HEKOTO-
poe KONMYECTBO MHHepadbHblX BeulecTB, 06pa3oBaBlLMeCA W3
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NPOAYKTOB Pa3OXEHWA PACTHTeJNbHOrO W XKHBOTHOTO TNMPOHCXOX-
JeHHusi 33 CYeT NPOLIeCCOB, MPOMCXOAMBIUHX MOA AaBJeHHEM H §e3
JOCTYNa BO3AYXAa Ha NPOTsKEHHH AJHTebHOro Bpemenn. [lo
arperaTHOMY COCTOSIHHIO TOMJMBA AENAT Ha Téepdsie, wuodkue W
2a3006pasnobte, N0 NPOUCXOXKIAEHHIO — HA eCTeCTBeHHbLe (NPHPOA-
Hbi€), HCTIOAb3yeMble B TOM BHae, B KOTOPOM OHH HAXOAATCH B
MPUPO/Le, H UCKYCCTEEHHbLe, OJyUeHHbie B pe3ysbTaTe nepepabor-
KH NPHpOAHbIX TOomaMB. K ecrecTBeHHbIM TOMAHBAM OTHOCHAT
YroJib, HeTh, NPHPOAHBIA a3, K HCKYCCTBEHHbIM — KOKC, GpHke-
Thl, OTXOAbl YrjeoforaleHHus, AH3eJbHOe TOMJIHBO, Ma3yT, JOMEH-
Hbli, KOKCOBbI W TeHepaTOpHbIi rasbl.

Coctas Tonansa. OGbIYHO TOMJAHBO COCTOHT W3 TOpIOYel, Hero-
pioveit (MHHepaabHo#) uacTeit v Baard. B cocTas roprouert vactu
BxoaAaT yraepoa C, sogopoa H u cepa S.

Yranepoa sBasieTcs OJHOM M3 TNaBHbIX COCTABJISIOULHX TOM-
JUBA, COAEPXKUTCHA B HEM B BHE CJOXHbLIX COeAHHEHHH C KHCJO-
poiaoMm, a3oTom H cepoii. Yem Gosblue ero B cocTtaBe, TeM Bbille
TenJ0Ta CrOPaHHs TONJHBA (KOJMUYECTBO TENJOThI, BblAeai0Ieecs
NpH CrOpPaHHH eAWHHLbl Macchl BelecTBa). B TBepaoM TomiuBe
coaepxaHue yraepoaa koneGaercs ot 259 Bceilt Macchl AJs caaH-
ues u a0 709% nns awTpaumTa.

Boanopoa comepxutcs B TONAHBE B HEOOJMbLWHX KOJHUECT-
Bax (2—109%). INostomy KO.IHYECTBO TEMJOThI, BbileasieMOe MPH
CKHFaHHH BOAOPO[A TOMNJHBA, HEBEJUKO, XOTH TeNJOoTa ero Cro-
paHust B 4 pasa fonblie, yem yraepojaa.

Cepa TOnAWBa B 3aBHCHMOCTH OT BHAA COedHHeHHi, B CO-
CTaB KOTOPBIX OH@ BXOAWT, 110Apa3fefieTc Ha: OPraHH4ecKyio
So, €C/iH OHA CBAI3aHa € yraepoaoM, BOAOPOAOM, a30TOM H KHCJIO-
POAOM; KOJueAdHHYI0 S, CBA3aHHYIO C XKele3oM (OGbiYHO 3TO
Kenesnolit Konuenan FeS;), v cynbaTHylo S. B BHAe coeauHe-
nnit RSO,. Cepa, BXoasiulas B COCTAB OPraHWYECKHX W KOJlueaaH-
HbIX COEeJHHEeHHWi, y4acTByeT B MpOUECCe [OPEHHHA, BbIAEIAR TIPH
3TOM TeIoTy, o6pa3ya cepHucToit SO2 n cepHbiit SOz aHruapu-
Abl. Tlo3TOMY 4acTo OpraHHuYecKylo W KOJuedaHHYIO cepy Hasbi-
BalOT neryveit ropioued S=S,4+ Si. Cepa, BxoAswas B cocras
CaS0y, Na»S0Q,, FeSO,, He ropur.

B TBepiom TonsuBe comepxaHue cepbl focTHraeT 5%, B Kua-
KoM — 3,5%. Haawnuwne cepbl B TONAWBE HEXKENATENbHO, TAK Kak
o6Gpasyiolinecs npyu ropeHun cepsl okcuabl SO; w SOz B npucyt-
CTBHH BJard o0pasyioT csaalbble pacTBOPbl CEPHUCTOH W CepHoi
KHCJOT, KOTOPbi€ BbI3bIBAIOT KOPpO3HIo Tpy6 noBepxHocTeit narpe-
Ba KOHBEKTHBHOW WaxThl MapoBOro KOT/@ W OKa3biBalOT BpepHOe
BO3eHCTBHE Ha OKPYKalOULYIO CPeay.

Kpome ropiounx 3/eMeHTOB B TOMJIHBO BXOAAT Kuciaopoa O
H a30T N, HaxoasulHecs B CJOXHbIX COeJHHEHHSIX C TOPIOYHMH
NeMEHTaMK.

Kncnopoa B cocraBe TONAMBA HaXOAHTCA B Pa3/HyHbIX
COEJAMHEHHSX, B TOM UHCJe W C rOPIOYHMH 3JEMEeHTAMH, CHUXas
TeM CaMbiM KOJHUYECTBO TEeMJOTbl, BLIAEAAEMOH NDH CXKHraHWH
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tonansa. TosToMy KuC/JIOPOL OTHOCHAT K BHyTpeHHed 6annacTHoi
COCTaB/fIOILEH TOMMHBA.

A30T, Kak W KHCNOpOA, OTHOCAT K BHYTpeHHeMy Gajanacty
tonsinea. CojepxaHue €ro B TOIJIHBE HEBEJHKO (B TBEPAOM TOII-
anse 10 3%). Tlpu ropeHun Gonbliias yacTb a30Ta TOIVIMBa Nepe-
XOAHT B TOKcHYHbIe OKCHabl NO u NOa.

MuHepasibHOH YaCTb TONJHMBA CYHTAIOTCH HErO-
ptoune npumecH. KoanuecTBo HX onpepenfeTcs 1POHCXOXK/AeHUEM
TONJMBA W TexXHONMOrHeR ero ao06uiyd. Pasnnualor BHyTpeHHHe
MHHepaJ/ibHble npuMecH, o06pa3oBaBiIHeCst H3 MaTepHHCKOro Bellle-
cTBa TomjaHBooOpasoBaTesneit npu GOPMHPOBAHWH YroJabHOH 3aJe-
KH, H BHEIIHWE MHHEpaJIbHble NpPHMECH, TMNONaBulHe B TONAHBO
Hpy ero po6biue W3 npHaeralwdx naactos nopoj. Ilepsuie B 0T-
JHYME OT BTOPBIX AOCTATOYHO PABHOMEPHO DAacClpOCTPaHEHbI B
TOIMIMBE W I1I03TOMY TpaKkTHuecKd He MOryT ObiTb OT/A€/eHbl OT
ropiouen Maccol.

an FrOpeHHH TOIJIHBA MHWHEDAJbHbIC TIDHMECH NOoABeprakTCa
npespaweHnam ¢ obpasopaHuem 3oibl. [locnenHow, kak npasuio,
NPUHATO BKJIIOYATb BMECTO MHHEpaJbHOH YacTH B HCXOAHbIH CO-
cras TtoniHea. Cojgep)xaHue 30Jibl B TOMJHBE ONpejensieTcs Mo
BEJIHUHHE TBEPAOTO OCTATKA, MOAYUYEHHOrO 10C/e CHUraHHA npes-
BApHTEJIbHO BbICYWIeHHOH Npo0Obl TONNHBA ONpeAEIeHHOH Macchl
B MJIATHHOBOM THTJie W [IOCJEAYIollleM [POKaJuBaHWH 3TOrO OC-
TaTka.

BaxHoe 3HaueHue ana paGoTbl KOTJIOB HMEET TeMnepaTypHas
XapaKTePUCTHKA [IaBKOCTH 30k, KOTOpPas 3aBHCHT OT COCTaBa
3046l H OT OKpYXaiolleid ee ra3oBoit cpeabl. OueHKa NiaBKOCTH
MPOU3BOAHTCH [10 TPeM TemnepaTtypaM: [, — Hauana pedopMaLiy,
{y — Hayana pasMArvYeHWA H 3 — XHIAKOMAEBKOIO COCTOSHHS.

Jas WckJaoueHds; 3arps3HeHuil noBepxHoOCTe#t Harpesa, pac-
MOJIOXEHHbIX 3a TOMKOH, BAXXHO OXJAAHTb B TOMKE rasdbl A0 TEM-
lepaTypbl HHXe 3HauyeHWs TeMmmepaTypnl 3aTBep/ieBaHHS 30Jbl,
HacTynamoulero nocJie TMpoxXoXAeHHsi ei0 06JacTH BbICOKHX TEM-
nepatyp. OGLIYHO BeqMUWHA 3TOH TeMmliepaTypbl HHxe [, Ha 50—
100° C. [lpu ropeHun ToOmAHBa B TOMKE B 30HE BbLICOKHX TeMIie-
paTyp IPOHCXOAHT YAaCTHYHOE WJH MOJIHOE pacmjaBieHHe 30Jibl.
HekoTopas uyactb ee ofpasyeT seTydyilo 3041y {yHoc), KoTopas
YXOAHT C TOMOYHbIMH razamu K3 Tonku. OcTaBwasca 3o.1a, yac-
THYHO pas3naranch, NpepBpailaercd B CNJABJCHHYIO WIH CheKaio-
LIYIOCS Maccy, HasbiBaeMylo IUJAaKOM, KOTOpbI# 3aTeM B XKHAKOM
HAW TpaHyJHPOBaHHOM COCTOSHHH YAANS€TCR M3 HHXHeH dacTu
TOTIKH.

B Tonkax ¢ TBepAbiM WAKOyAaJeHHEM He cJedyeT JONYyCKaTb
pacnaaejeHdst IMJaKa W ero HalunaHus Ha CTeHbl TONKH. B ton-
Kax Xe € KHAKWUM (INaKOylaneHHeM s CBOGOJHOro camonpous-
BOJBHOTO BbiTEKaHHA M3 TONKH 0Gpa3yluerocs aaka HeoGXxo-
AHMO NOAAEPKHBATh TeMNepaTypy ra3oB BHH3Y TOIMKH Bbillie, 4€M
TEMIIEPATYPA >KUAKOMJIABKOrO COCTOSIHHA 30.bl. DTy TeMneparypy
Ha3biBAIOT TeMNEpPaTypoH HOPMAJibHOIrO XHAKOTO LakoyaadeHus
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ta.w. E€ BelHuMHA onpenessteTcAa XHMHYECKHM COCTaBOM IlJ1aKa
H, Kak npasuno, oHa Ha 100—200° C 6oable (.

Brnara, Kak u mHHepasbHas uacTb, siBJsieTcs GanniacTom
tonnuBa. OHa cHHXKaeT ero TenoTy cropaHus. Kpome Toro, saa-
ra, npeBpaiiascb NpH ropeHHH B nap, OTHAMAET 4acCTb TEMmaoThb
cropestiero tonauea. TlockosbKy TemnepaTypa YXOASiLLHX Ta30B
KoTna o0biHo Bbiwe 100° C, To tensora, 3aTpadeHHas Ha ucna-
peHue, NoJe3HO He WCNOAb3yeTcs, a TepsieTcs B aTmocgepe.

[TpuuaTto Bnary, coaepxanlylocs B TolJIMBe, pa3jenfTh Ha
BHELIHIOIO H BHYTDEHHIOW (rHTpOCKOnMYecKyw). Brewnan sraea
nonajaaet B TOMNIMBO NpH erc aolblye, TpaHCNOPTHPOBKE W Xpa-
Hennu. KonnuectBo ee xoseOnerca B IMHPOKWX npeaenax (1—
40%). 3ra Bnara MoxeT OGbiTb yaajseHa W3 TOMJIWBA TPH ero
Cywke. BryTpexHAas 64a2a CBA3aHa KaK C OpPraHHYeCKOW YacTbio
TOTWIHBA, TAK H C MHHEPaAbHbIMH npuMecsiMu B HeM. K Hell oTHOCAT
KONJIOHAHYIO W TrHApaTHylo Bjaary. Koaaoudwasa 8aaea 1PHCYTCT-
ByeT B TONJIHBEe B BHAe reseil. KonnuecTBo ee 3aBWCHT OT INpH-
poAbl H COCTaBa TOMJIMBA, COAep:KaHWS BJarH B aTmocgepHoM
BO3/yxe. [udparnan 64a2a XWMHUYECKH CBSi3aHa C MHHepasibHbIMH
npumecaMn TonanBa. CopepikaHue ee B TOMJIWBE HEBEAHKO, NpH
CYUiKe TONJWBA YacTb KOMJOHJHOM BJarn HCNapacTca, COAEpxa-
HHe rHAPaTHOH BAalrH He MeHseTCH.

BaaxHoe TBepioe TonsuBo nocae npebbiBaHWst Ha BO3AyXe Te-
psieT Baary, a noAcylieHHoe, HaoGopoT, nprobGpeTaeT ee. ITH NPo-
1eccbl WAyT B yKa3aHHOM HanpasJ/eHHW [0 TeX NOp, NOKa He Ha-
CTYMHUT PaBHOBECHE MEXAY NapuHanbHbiM JaBjeHHeM l1apa B BO3-
jlyxe W napoB BOjabl B TOMJHBe. TONAHBO C NOJNYYEHHOH TakKuM
06pa3omM BAAXHOCTBIO Ha3bIBAIOT 8030YWHO-CYXUM.

Ecan BO3aywiHO-CyXxoe TOMJAWBO HarpeTh MPH aTMOCHEPHOM
AaeaeHnyn 10 temnepatypbi 105° C, To npakTHueckn Bcsi npHoGpe-
TeHHas Baara u3 TonauBa Oyaer yaaneHa. Baary, yaanenHyio us
BO3/yLLIHO-CYXOrO TOMJIHBA, HA3bIBAKT 2UZPOCKONUHECKOL.

[lpuusTO cocTaB TonsiMBa NpeACTaBAfATb B BHAE COBOKYMHOCTH
BXOASALLHX B HErO OTA€NbHbIX 3/1€MEHTOB H KOMIIOHEHTOB, Bhbipa-
XEHHbIX B MacCOBbIX lpoueHTax. ToOnJMBO B TOM BHie, B KAKOM
OHO NocTynaeT A/ CXKHraHus, Ha3biBalOT pabOYHM, a BELLeCTBO,
cocTaBasiollee ero,— paboweld maccol. Bxoasiuine B coctas pabo-
ye# Maccbl 37€MEHTHI 3aMHCBIBAIOTCA C HH/IEKCOM !

Ci+Hi+SI+ 0/ +Ni+Aj+Wi=100%.

Ecnau 3 toninea yaaneHa BHEIHAA U BHYTPeHHss Baara, To
OHO npejicTaBisieT co60i cyxyo maccy (nHaeke d), uMewulyo
CNeAyioUuHA COocTan:

Ci 4+ Hi4- S{+ Of+ Ni+ Af=100%.
Ecau ycnaoBHO ypaauTs W3 cyxodl Macchi copepXailylcs B Hel

3041y, TO TIOJIYYEHHbII COCTaB npeacTaBisieT coboit cyxyio 6e330x16-
HYO (TOPIOYYIO) MacCCy TONAuUSA:

Cael 4 HE 4 S41 4 02! N = 100%.
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Ta6auita 4. KoapuumnenTol nepecyeta coCTapoB ToNAHBA

Jazaunan Hekoman macca tTonansa

macca
TonAKUBa pabouan cyxas ropioas
Pabouas | 100/ (100 — W) 100/ (100 — Wi — A7)
Cyxan (100— W7y /100 1 100/ (100 — AY
Topiouan | (100—W/—A7)/100 | (100—AY)/100 1

Ecau 3 ropioueil Macchl BblAegHTb CEPY KOJAYEAaHHYIO H CYJb-
daTHYO, TO OCTaBUIYIOCA MAcCCy TOMJHBA HA3hIBAIOT oOpeaxu4e-
CcKod maccod. :

Cocras pa6Goyeit H cyXxO#l Macchl OAHOTO W TOrO e TOMJHBA B
3@BUCHMOCTH OT YCJAOBHH [00GbIYH W MOroabl MOXeT KodeGaTbca
B NOCTATOYHO IWIHPOKHX Npeaenax. CocTap xe ropioveit maccol
crabunen. [lostomy ero MCNOAL3YIOT AA51 NPOBELEHWS MepecueTa
roptodel Maccbl Ha cyxyw W pabouyio. PopmyJibl nepecuera co-
cTaBa € OJHOH Macchl Ha APYryk BbIBeIeHbl H3 IPHBEAEHHBIX
Bbille ypaBHeHn# cocTaBoB. KoaddnuneHTn nepecuera OaHHAaKoO-
Bb! /51 BCeX 3/eMEHTOB MepecydThiBaeMbix Mact TomauBa. Ha-
npuMep, Npu nepecyeTe ¢ Cyxoi Ha pabouyl Mmaccy Hajgo Mo-
3JIeMEHTHO COCTaB CYXOH Maccbl YMHOXHTb Ha KOY(OHUHEHT
(100— W7) /100, 1. e. C"=C" (100 — W7) /100; H =H*(100 — W{) /
/100 n 1. A

B taba. 4 npuBeneHO 3HaueHHe KO3((DUUHEHTOB nepecyeTa
COCTABORB TBEPAOrO H XKHAKOFO TOMJIHB.

Fasoo6pasnoe TtonaunBo npeacraeiasier coboil cmech
ropwounx (Bogopoaa Ha, yrsieBoaoponoB MeTaHOBOrO psina, TAXe-
abix yraesopoponos C,H,, cepoBopoposra He.S w okcnpa yrae-
ponpa CO) u HeGOMBLIOrO KOJHUYECTBA HETOpOUMX (Kucsopoaa
O, aszora Ny, auokcupa yriepoaa CO; v BoasiHbix napor Hz0)
rasoB. CocTaB TOMIMBA 3a13€TCA B BuJle COCTABJAIOIIMX €ro
COeAHHEHHH B MPOLEHTAX N0 00beMy, a Bce pacHeTbl BEAYT HCXOAA
B3 eAWHHUbL 06beMa CYXOro rasa, B3fTOTO0 NPH HOPMaJbHbIX
ycnosusx (nasnenun 0,1 Mlla u tremneparype 0° C):

CH, 4 CeHg + CyHs +
+YCuH 4+ Ho +HyS 4+ CO+No+ 0, +CO, =100%

BaxkunhiMH  TenaOTeXHHYECKHMH XapaKTepHCTHKaMH TBep/biX
TONJIMB ABASIIOTCA BeJIHUHHA BbIX0/Jd JETYyyHX H CBOHCTBA KOKCO-
BOro octatka. Ecau tonnuBo narpeBaTb Ge3 AocTyna BO3ayxa, TO
H3 Hero B pe3ynbTaTe TEPMHUYECKOTO PAa3/0KeHHS HeCTOHKHX CO-
DePKANHX KACJOPOAL YIAeBOLOPOAHCTLIX COeAHHEHHH BblAENAIOTCA
JgeTyuHe BelieCTBA M OCTaeTcs TBepAbli HeJeTyuHiH ocTaToK
(KOKC}) . .

Boixoa netyuux V' onpepensercs no yMeHblueHHo
roptouel maccbl TOJMBA NPH HarpeBaHHHW ero B TeueHWe 7 MMH
6e3 aoctyna Bo3ayxa npu Ttemnepatype 850° C. DTy BeaHuHHy
MPHHATO AaBaTb B IIPOUEHTAX OT TOPIOYEH Maccbl TOMJHBA.
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B cocraB saeTyuynx o06myHo BxoasT Boaopod H, yraesopopous
CnH,, okcua yraepopa CO, awokcua yraeposa COp. Bennunua
BbiIXOAa JEeTYyYHX W TemliepaTypa Hayaaa WX BblX0aa 3aBUCAT OT
BO3pacTa TomjinBa. Hem Buiue BbIXOJ JETYUYHX H HUXKE Temnepa-
Typa Hauana HX BblAeJE€HHst, TeM Jierue BOCMJaMeHseTCs ToM-
nuBo. HanbGonbiunit BbIX0OA NeTyynx H HaMMEHbLIYIO TeMnepaTypy

Hauyana WX BbLIXOAA WUMEKT MOJIOAble TOIHBA: TOPY ( "“’—70%,
fox =100--110° C), Gypwie yrim (V' =40-+-65%, lpx=130=
: C).

Teepabi# 0CTaTOK, KOTOpbI# OCTaeTcs Mocje BbiXOAa
JETYYHX H3 TOTWIHBA, MOXKET HMEeTb Pa3JiHUHbIH BHA: Crexuiulcs,
caabocnekutticA v nopowkoobpasnoil. Jlnib HeKOTOpble KaMeH-
Hble YTJIM A310T ILIOTHLIH, COEKINKECA OCTATOK C GO/BLUHM YHCJAOM
nop, Ha3biBaeMblil KOKCO M,

Tennota Croparusi TONAMBA ONpEAENsieTCH ONbITHBIM NyTeM H
npeaAcTasaseT cobfOH Ty TeNJOTY, KOTODaa BhilejadeTCss NMpH NoJ-
HOM cxuraunn | kr (! ™M® ans rasa) Tomimuea. [lockoabky
KOJIMUECTBO BbllesifeMOH TeNnAoTbl 3aBHCHT OT KOHEYHOro COCTOs-
HHE [IPOIYKTOB CrOpaHusi, B YaCTHOCTH OT TOrO, B KakoM arpe-
FaTHOM COCTOSIHWM HAXOAMTCH Bsiara (B BHIE mapa HJAH BOJbl),
pa3JiH4aioT BbIClyI0 Q ¥ HU3IWYIO Qi TEIVIOTY CropaHusi TONAHBA.
Pasjinune Me)ay HHMH COCTOWT B TOM, 4TO BbICIHas TenJiora
CrOpaHHa TONJIHBA YYHTHIBAET TEMAOTY, KOTOpAsi BbieNsieTCs NPH
KOHAEHCAUUH BOARAHLIX 1apOB (BjAara B IIPOAYKTAaX CropaHus
HaXOAHTCS B BHAE BOAbI), @ HH3WARA 3Ty TEMJIOTY HE YUYHThiBaeT.
Tak kak B MapoBOM KOTje TemilepaTypa MNPOAYKTOB CropaHus
NOCTaTOYHO BbICOKA M KOHAEHCAUHWH BOASHBbIX NMapoB HE NPOHCXO-
JUT, TO TenJoTa, 3aTpayeHHast Ha HCnapeHWe BJjark, TEpReTCH.
[lostomy B Ten/ioBbIX pacueTax KOTJAa HCNOJb3yeTcs BEAHUYHHA
HU3LWe#t TenaoTbl cropaHus pabodero TomauBa. Ecan w3BecTHo
3HaueHue Qi To BeauwunHa Q/, MJLIx/kr, MoxeT OGbiTb HaiineHa
H3 BhIpa)KeHHA

Qf = QL —25,2(W/100 + 9H;/100),

rae 252(wWi/100+49H;/100) — xonu4ecTBO TenJOThl, 3aTPaAUEH-
HOR Ha ucnapenue Baarn (Wi/100), conepxaiueitcs B TOINIHBE, H
soabl (9H;/100), obpasyioweidica npH ropeHdH BoAOPOAAQ,
M x/kr; 25,2 — Tennora napooGpa3OBaHHA BOAbl IPH AaBJEHHH,
pastom 0,1 MIla, M Ox/kr.

[Ipy OTCYTCTBHW ONBLITHBIX AaHHBIX NPHONMKEHHOE 3HaueHne
Qf paf TBepAOro TOMWIMBA H Ma3yTa MOXeT OblTb ONpejesieHo
no ¢opmyae, npeanoxentoit JI. M. Menaeneesbim:

Qi=0,399C/ + 1,03H7 —0,109(07 —S7) —0,252W/1.

3nauenue TenJoTwl cropanus rasoobpasHoro tonausa Qf MIIx/m*,
NpH HOPMAbHbBIX YCAOBHAX H H3BECTHOM [POLEHTHOM COpepa-
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HHH TraioB, BXOARLWIHX B €ro cocrap, onpegeanaercs 110 3dBH-
CHMOCTH

Old= 0'0][(2(:“4 ¢ CHé + QCZHr’CZl_Iﬁ +Zcm Hn * Q(:mHn + QH2 * HZ + QCO * CO] »

rae Qcu,, Qc,n,» ----— TEMJIOTE CTOPAHNS OTAENbHbIX Ta30B, BXO-
ASIMX B cocTaB razoofpasHoro tonanea, MJx/m”.

[lpn cpaBHeHHH 3HepreTHyeckOoM UEHHOCTH H 3(h(PEKTHBHOCTH
HCMOJb30OBaHKUS PA3JUYHBLIX TOTJINB HCTNIOABL3YETCH NMOHATHE YCAOB-
HOTO TOMIHBA, T. €. TOMHBA, TEMJOTa CrOpaHHs KOTOPOTO paBHa
29,3 Mx/xr. lloHsTHeM YCAOBHOrO TONJAHBA NOJAb3YIOTCA MpPH
olpeseNeHrnn pa3inuHbiX TOINIHBHBIX PECYpCOB, CPaBHEHHH yjellb-
HbIX PACXOAOB TOMJIMBA Ha €AMHHLY BbipaloTaHHOW 3HEPrHH M
NPOBEjIeHHH TEXHHKO-I3KOHOMHUYeckHX pacuetos. [lpu cpaBHuTesb-
HO# OueHKe KayecTBAa TOMIHB YAOGHbI NpPHBEAEHHble XapakTe-
puctuku tomnBa Wi, Anp. Sup, %/ (MIx/kr), oTpaxawouixe
COOTBETCTBEHHO COAEPI)KAHHE BJIATH, 30JIbl U Cepbi B TOIJIUBE, OT-
HeceHHOe K Hu3llelt TenaoTe cropaHus ero paboueit Macchr:

W AL S
@' np :Q:' » up :Q_:

TonJsea ¢ npuBenerHod BnaxHoctbio Wi, <<0,7% / (MIx/kr)
CUMTAIOTCH MaJoBAaXHbIMH, ¢ W,, =07+ 1,899% /(MJx/xr) —
cpenHel  BJAXKHOCTH, ¢ > 1,89%/ (MIx/Kr) -—— BblCOKO-
BAdXHDbIMH.

AOpPasHBHOCTL TBEPAOro TOMJAHBA, T. €. CMOCOOGHOCTb €ro TPH
KOHTaKTe ¢ APYrMMH MaTepHajiamH Bbl3bIBATH HX M3HOC, 3aBHCHT
OT KOJIHYECTBa COAEPXKAULUXCSH B HEM KOJYENaHHON Cepbl, 30Jbl H
cOCTaBa TONAMBA. DTa XapaKTepHCTHKA BaxKHa AAf BbIOOpa u
3KCTINYaTaluWH pa3mMoabLHOro o0opyaoBaHus, NbIENPOBOAOB H T. A.

TBepaoCTb TBEPAOro TOAJHBA (CONMPOTHBISEMOCTh H3MeJbUe-
HHIO — pPasMoOJly XapakTepu3yeTcss BeJHYHHOR KO3pbHuHeHTa
pa3mMoaocnocofHOCTH Ka, KOTOPhIH NpeAcTaBiseT cob0i OTHOLIe-
HHE YAeNbHOrO pPacxoaa 3JeKTPOIHEPrHH, 3aTPDAYCHHON Ha NOMOJ
3TaJIOHHOTO TOMJIHBA (am‘pauma), K yne.nhﬁomy pacxouy 3Heprnu,
3aTpayeHHOR Ha noMon paccmarpuBaemoro TonauBa ([OCT
15489—84). YeM wmsArue TOMAHBO, TeM Ooabiue BennuunHa K.
3ToT noxkaszaTelb TOMJIHBA Y4YHTHIBAETCS MNpPH NPOEKTHPOBAHHH
cHCTeM [blJIeNPHIOTOBJIEHHS, B NEPBYIO ouyepeilb NpH Buibope THna
H [POU3BOAHTENLHOCTH Pa3MONbHOTO 00ODYAOBaHHS.

MnroTHOCTL TBEPAOro TOMAMBA, Kr/M’, KaK OAHa M3 ero
XapaKTePHCTHK, IIHPOKO HCIIONB3YeTCst NPH BbIGope 000pyaA0BaHHKA
CHCTeM 3arpy3KH, XpaHeHusi, TPAHCMOPTHPOBKH TOINIMBA W CHCTe-
Mbl IIbINENPHIOTOBAEHHS, OT Hee 3aBHCHT (QAKTHUECKHH MacCOBbiit
pacxol TOMAHBE, MNPOXOASILEro MO VYKAa3aHHbIM 3JeMeHTaMm, W
obecnedeHHe NPOEKTHBIX YCAOBHH 3Kciayataunu kotna. [lpu cun-
>KEHHH MJAOTHOCTH A0JXKeH BO3pacTu 06beM CHKHIaeMoro TOIJINBA,
a CHCTeMbl TOMJIHBONOAAYH H NbINEMPHTOTOBAEHUS MOTYT He npo-
NYCTHTb TNIOBbILIEHHbIH 06beM, UTO MNpHBEAET K HeoGXO0AHMOCTH
CHHXKEHHS Harpy3KH KOTJa.

Wap =
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PasnnyaioT Kaxywyocs pid* w HacbiNHYIO PY; TVIOTHOCTH TOT-

auBa. lloi kaxcyuwiedca naoTHOCTbIO NOHHMAKOT Maccy eaHHHLbI
ob6bemMa Kycka TOMJIMBA C BHYTpPeHHMMH TOPaMH, 3&II0JHEHHbIMK
BO3JyXOM W Bnarod. Hacoinwas muioTHOCTb MpeACTaBAsieT COGO#
Maccy TOMJIHBA, COAEPXAlLYKCs B eAHHHLE 00BEMA, 38110JHEHHOrO
KyCKaM¥ TOMJIHBA W BO3JAYIHLIMH TPOCJOHKAMU MEXI1y HHMH.

JKnakoe TONIMBO XapakTepH3yeTcsi YCJOBHOH BA3KOCTHIO, a
TakKe TeMnepaTypaMH 3aCTbiBAHHS H BCObIUIKH.

YCcNOBHYIO BA3KOCTb NPHUHATO BbIPAXaTb B YCJIOBHBIX
rpaaycax (°BY). Ee onpenensiotT Kak OTHOlliEHHe BpeMeHH BbiTe-
KaKus onpenesneHHoro o6bema (2-10~* M) xuakoro Tonauea K
BpEMEHH BHITEKAHUA TAKOro ke 00bheMa BO/bl, HAaXxoAAlleHCA NPH
temneparype 20° C. Ilpn mapkupoBke Ma3yra nocsie OyKBeHHOTO
0003HauYe€HHA YKa3biBAIOT BEJHUHHY €rc YCJIOBHOH BA3KOCTH TIPH
tremnepatype 50° C. Tak, mMapka maszyra M100 ykasbiBaer, uTto
YyCJAOBHAA ero BfA3KOCTb 1IpH Temuepatype 50° C cocraBaser
100° BY. BennunHa ycJOBHOH BSI3KOCTH CHJbHO 33BHCHT OT
Temneparypbl:

* BY, = B0 (2)",

rae °BY, — ycnoBHas BA3KOCTb MHIKOTO TOMJIHMBA (IPH Temilepa-
Type [; °B¥s5y — ycnoBHasa BA3KocTs npd t=50° C; n — nokasa-
Tedb CTEMEHH:

°B¥so . . .. oL Lo oo oo 2 5 10 15 20
O Y - 2.3 2,6 2,75 2,86

[dns kauecTBEHHOro pacnblia H HaAeXHOHK TPaHCMOPTHPOBKH
JKH/IKOTO TONMJMBa NO Tpy0OOnNpoBOAaM 3HayeHHe €ero YCJOBHOU
BA3KOCTH HE JOJKHO NpeBbiliaTh BednuyHHy 2—3° BY. Takoe
COCTOSIHHE MO)KHO 00ecneddTb MNpeiABaPHTENbHbIM [I0A0I'PEBOM
MasyTa B CNeluanbHbIX TennooOMeHHWKax uau aobaBkoi (pe-
uUMpKynsineil) Harpetoro mMasyta. B 3aBHCHMOCTH OT Mapku Cxku-
raeMoro Masyrta ero nojgorpeBaipT a0 110—135° C.

TemnepaTypa 3acCTblBaHHS — MHHHManbHas TeMne-
paTypa, npH KOTOPOit KHAKOCTb TepsieT TekyyecTb. CAHB K nepe-
KauyKa >XHAKOCTH CTAHOBATCH HEBO3MOXHbIMH. [lnsi masyra 3ua-
YeHHs 3TON TemMneparyphl B 3aBHCHMOCTH OT MapKH MEHSIOTCA
B auanasoHe 5—25° C.

Temneparypa BCNHWKH— 3TO Ta TeMmneparypa, npu
KOTOPOW Napbl XHAKONO TOMJMBA B CMECH C BO34yXOM BCIIbIXH-
BAlOT NMpPH CONPHKOCHOBEHHWH C naameHeM. [as ma3syta 3HaveHue
3TON Temnepatypbl coctapisier 80-—140° C. [Mostomy npu oTKpeI-
TOW CUCTeMe MOAOrpeBa MasyTa TemnepaTypa ero noaorpeBa Ha
10-—15° C posxHa GbiTs HHUXKE TEMNEPATYPHl BCMbIIIKH.

Knaccupukanuus TOnMHBA MPOBOANTCA MO TaKHUM NOKasaTessM,
KaK cTeneHb Pa3JjioXKeHHsi, TenjoTa CropaHusi, BbIXOA JIeTYuuX,
BNaX@HOCTb, a TaK)Ke MO KPYNHOCTH HCKonaeMblx yrieid. Mckonae-
Mbie TBep/ble TOTUIHBA NOAPa3/ensioTca Ha Topd, Oypble, KaMeH-
Hble YIJIH H @HTPauHMT.
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Topd — Haubosee reoNOrH4ecKH MONOA0E TBEPAOE TOMAHBO,
XapaKTepH3YoLLeeC HEBLICOKON CTeMeHbI0 Pas3joKeHHR OpraHu-
YeCKHX OCTATKOB BbIMEpLIeH DaCTHTEJIbHOCTH H OTHOCHTEIbHO
HU3KOH TENJIOTOH CropaHus, NOBLILIEHHLIM COAEPKAHHEM JETYUHX
(V*'=70%), Bomoposa (H/=5-+-6%), xucaopopa (O =
=30%) u asora (N/7=2-:25%). Topdy ceoiicTBeHHa oyeHb
BbICOKAR THIPOCKOMHYHOCTb M BAaXHOCTh (Wi;=35-+-60%).

K 6ypuM yraam {(mapka b) ortHocar yranm ¢ Bbiclieii

100
100 Af <
< 23,9 M/Ix/xr. [To reoorHueckoMy MPOUCXOXAEHHIO 3TO Cle-
Aywiias 3a ToOpPOM Pa3HOBHAHOCTL TBEPAOre TONJHBE, B KOTOPOH
elife 10CTaTOUHO BeJHKO copepianue Jaetyunx (V44 =65-=40%),
pogopona (H™=4-+65% u 6Gotee), kucaopona (O“/=15=

= 309%); BbICOKA THrpOCKOMHYHOCTL H BJAAXHOCTb.

TenJoTOH cropauus obe3sonenHodl pabouedl macchl Qf

100
100—A =
> 23,9 MIx/xr. Ouu xaP KTEPH3YIOTCS BLICOKHMM YPOBHEM CO-
aepxanus yraepoaa (CY=75-=899%), BBLICOKOK NJIOTHOCTLIO,
3HAYMTENbHOA BeJTHYHHOH TenjoThl cropanus. C  yBe/nHueHHeM
COAEPXAaHUA Yriepofa [oAst KHCJIOpOAa, BOAOPOAA M JETYUHX
yMeHbuiaeTcs. [1o BbIXOAY J€TYyuHX C YY4ETOM CROCOOHOCTH che-
Kauusi TBepporo ocratka B CCCP npunara caepyiouian KJaccu-
buKauns KaMeHHbIX yraei: aanuHongamennse (); razosble (I');
razoBoie KupHbie (IDK); xupunie ()K); KOKCcoBble >KHpHbie
(K)K); xoxcoBwie (K); oBoraiunenspie cnekawwmnecs (OC); cna-
6ocnexatiueca (CC); touwne (T). Ilo mMepe nepexona ot yraei
Mapkh 1 k T Bblxoa Jetyunx meusercs ot 369 u Gonee y /1 no
9—17% y T, a shaxuocTh Wi COOTBETCTBEHHO YyMeHbILaeTCst ¢
14 no 5%.

Moayautpauuts (TTA} v auTpauuts (A} xapakre-
DH3YIOTCR HU3KHM BbIXOAOM aeTyunx (V9/<<99%), Bbicokoil Ten-
JIOTOH CropaHust ¥ HauboJlee BBICOKHM COAEPXKaHHEM Yriepona
(C=89-+-925%) npu manom coaepxauun soaopona (H* =
=2236%), asora (N“/=08-=13%), kucaopoaa (0% =
=2,2+5%), cepnt (S =0,6-0,9%).

Y nosyaHTpauMTOB BHIXOA Jetyuyux Goabwe 5%, Tewnora cro-
paHHs Bbille, ueM y anTpauutoB. [lojyaHTpaunTel H aHTPAUMTLI
SBASIOTCA BLICOKOCOPTHLIM TOMJHBOM, B 3HEPreTHYECKHX YCTa-
HOBKAaX HMCNOJb3YIOTCH HX OTXOAbI.

[lo pasmepam noayyaemblx npH A0OLIYE KYCKOB pPa3iHuaioT
knaccpl yras: maura ([1), xpynuwiit (K), opex (O}, meaxuit (M),
cemeuko (C), wru6 (1) wu panosoit (P). Tlepexon yraen ot
K x 1l conposoxaaercs ymenblleHneM pa3Mepa KYCKOB OT
50—100 mm (K) no 6—13 mm (C). B knacce Il kyckn yras
Mejbue 6 MM, a B P padmepbl KyCKOB HeOrpaHHyYeHbl W MOryT
koaebatses o 0 mo 200 (300) mm.

B kayecTBe XHWAKOro TOIIHBA B JHEPreTHKe B OCHOBHOM
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Tab6anua 5 Pacuernnie XapaKTePUCTHKH TBEPAMX TONAUB

CocTan pafioueil

N " Mapka
bacceiin, mecTopomaensel o auna,
W Al Sktop C?
HoHeukuii pil 13,0 24 4 1.8 470
r 10,0 25,2 2,1 51,2
T 6.0 25,4 1.6 61,1
Alll 8.5 30,2 1.1 56,4
A, maam 20,0 32,0 1.0 43,9
KysHeukuh A 12,0 13,2 0.4 58.6
r 8.0 14,3 05 63,3
CC 9,0 18,2 0,4 64.4
I (pokl) 15,0 12,8 0,4 54,5
T (pokl) 9.0 15,5 0.4 66,7
Ypoiickoe J1 16.6 8,3 0,3 58,0
Hosokasauckoe r 10.5 10,7 04 63.8
Cubnpruuckoe T. A 8.0 20,7 0.3 65.7
IKHGACTY3CKH CC 6,5 36,9 04412 |[448
MoamMockoBHbI i b2 32,0 28.6 1.74+1.0 26,0
[Teuopcxnii, Bopxytun-| XK 5,5 28 5 0,9 55,5
cKoe
HuTuickoe 1 1,5 27.4 2.5 458
KaHeka-Aunncknit
Mpuwa-Boposuuckoe b2 33,0 6,7 0.2 43,1
Ha3aposckoe b2 39,0 7.8 0.4 37.6
Bepeaonckoe b2 33,0 47 0.2 44,2
Hrarckoe bl 40,5 6,8 0.4 36,6
A3seiickoe B3 25,0 14,3 0.4 449
I'ycuHoo3épekoe B3 28,0 19,3 0.7 43,6
Bykauauuuckoe r 8,0 10,1 0.6 67.2
Xapauopcxoe bl 40,0 .1 0,4 35,0
Paitunxuucxoe b2 37.5 94 0,3 37.7
TToaroponnetckoe T 4,0 40,8 0,4 48.7
Apremonckoe b3 23,0 30,8 0,3 31,6
PeTTHXx0BCKGC b 425 19,0 0.2 26,0
Yuxesckoe Bl 415 14,8 02 30.3
BukuHckoe Bl 445 20,5 0.3 229
ActoHcaatel Topounit 12,0 | 4444167 .4 19.9
caanen
Pocropd ®pesepHuit | 50,0 6,3 0.1 24,7
To0ph
Hepiourpuuckoe CcC 10,0 19.8 0.2 60,0
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Husias

[peaeasunie

. TenoTa Temnepatypa n1aBKOCTH
macew. % cropaus, 3nauenus, % 30§1: °C
Mk /kr
Hauana
BAZK- nauana Hauana | AKuaKo-
H; N, O] Q! nocty  |30apHOCTH [ ledopma- |pasusirue- § nnaskoro
ILHH {, HHUA [y  {COCTOSHHA
L,
34 1.0 8,1 18,50 18,0 35,0 1000 1200 1280
3.6 09 59 20,47 12,0 37,5 1050 1200 1280
29 1,0 1,2 23,4 8,0 35,0 1120 1200 1250
11 05 1.7 19,97 9,0 35,0 1o 1210 1240
0,9 0,4 1.5 15,09 — 45,0 1130 1240 1280
4,2 1.9 9,7 22,86 I3, 19,0 1110 1230 1310
4.4 2,1 7.4 25,25 11,0 22,0 1150 1270 1340
3,3 1.5 3,2 24,70 12,0 30,0 1180 > 1500 [ > 1500
3.8 1,7 [ 118 20,89 19,0 20.0 1140 1340 1400
2,8 1,6 4,0 24,70 13,0 22,0 1280 1450 1480
38 17 1113 22,02 - 2.0 1125 1230 1270
4,2 1.8 8.6 25,12 — 17,0 1220 1480 > 1500
15 I.4 1,4 23.49 12 1200 1400 1490
3,0 08 73 17,88 - 43,0 1300 > 1500 | > 1500
o1 | 04 [ 821 osa | 400 | 450 | 1350 | 1500 | 1500
3,6 1.7 4,4 22,02 8,0 32,0 1060 1250 1360
3,1 1.5 8,2 17,54 12,0 33,0 1050 1220 1300
3.0 06 | 134 15,49 36,0 20,0 1180 1210 1230
2,6 04 | 12,7 13,02 45,0 20,0 1200 1220 1240
3.1 0,4 14,4 15,66 — — 1270 1290 1310
2.6 04 12,7 12,81 - — 1200 1220 1240
3,2 08 |14 16,91 28,0 28,0 1100 1295 1310
3.0 0,6 9,8 16,16 26,0 28,0 1070 1220 1250
4,7 0,8 8,6 26,04 10,6 13,0 1170 1300 1330
2,2 05 | 108 11,97 52,0 22,0 1150 1250 1300
2,3 0,5 | 123 12,73 15,0 40,0 1150 1250 1310
2.6 03 3.7 18,88 6,0 45,0 1250 1440 > 1500
26 06 | 110 11,74 30,0 45,0 1320 > 1500 | > 1500
2,1 0,5 9,7 8,81 47,0 37.0 150 1360 1410
2,6 03 | 10,5 10,74 44,0 30,0 1190 1300 1490
1,9 0,6 9.8 7,58 50,0 40,0 1250 1500 > 1500
2,6 0,1 29 9.00 - — 1300 1400 1480
2,6 1.1 15,2 8,12 52,0 28,0 | 140 1280 1330
3,1 0.6 6.3 22 48 12,0 28,0 1240 1340 1400
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HCIIOJIL3YETCA M a3 yT — TsKeAbiH OCTaTOK Ileperoukn HedTh,
nOMyyalouluiics 1oce OTroHa M3 Hee Jerkux dpakuuil (Oensuua,
KepocHHa, Jerponita # Ap.). Masyr SABJIAETCA ManO30AbHBIM K
NoyTH Oe3BOIAHBLIM TOMIHBOM H KJacCH(PHUHPYETCs MO conepxa-
HHIO COEIHHEHHH cepbl, a Takxe no BA3KocTH. [lo KoauuecTBy
CEpPOCOAEDKAULIHX COEANHEHHH MA3yT Pa3feisfioT Ha MAAOCEpPHLC-
Toui (S%<<0,5%), cepumnctuiii (S9=0,5+2%) u 6bicokocep-
nuctoul (S>> 2%). Ha snektpoctaHuMsix MPUMEHSIIOT MPeHMy-
LUIECTBEHHO Ma3yT mapok: M40, MI100 (M200). B wnacrosulee
BPeMs 11051 CKHraeMOoro XUIAKOro TOMJIWBA Ha 3JeKTPOCTaHUHAX
COKpaluaeTcs.

['azoo6pa3ubiM TONAMBOM, HCMOJL3YEMOM Ha 3JIEeKTPOCTAHIH-
X, B OCHOBHOM SIBASIETC! MPHUPOAHLIH I a3, KOTOPLIH AenaT
Ha JBe TFPYAMbl: ra3 M3 YHUCTO ra3oBLIX W H3 Ta30KOHAEHCATHBIX
mMecTopoxieHHH. [lpupoanbii ras B Mectax A06bIYH OwHIlLaeTCR
OT nmecka W APYrHx MpHMeceH, ocyllaeTcs H 1o Tpybonpooaam
Hanpasasetrca K norpebuteaaM. IlpupoiHelid ras — cyxoe, npak-
THYeckH 0e330/bHOE TOMJMBO, C BHICOKOH TENJOTOH Cropadus.
On umeer caepylownii cocrar: metan (85—98%), Tsaxenvie yr.e-
sogopoasl C,H, (2—6%), anokcun yraepoga CO, (0,1—1,0%),
asot Ng (1—5%).

B taba. 5 npHBeneHLl XapaKTEPUCTHKH psila TBEPAbIX TONIMB,
LWHPOKO HCNOAbL3YeMbiX B 3IHepreTHke. AHajoruusble TabJHLbI
COCTaBJRAIOTCS AJA ra3006pa3HOr0 ¥ XHUAKOrO TOMJMB.

OCHOBHBIMH MECTOPONIEHHAMH OPraHHYeCcKOro TOIIHBA SIBJIR-
orca Jloneuxui, dkubactysckuit, Kysueuxui, KaparauauHekuii,
[Teyopckuil, 3aKaBKa3CKHR KaMEHHOYTOAbHble OaccefiHbl, a TaKxe
mectopoxxaeHuss Kuprusuu, Bocrousoit Cunbupu, Kazaxcrauna
W pana APYrux PEeruoHoOB.

HauboablwuMH MecTOpOXAeHUAMH OypbuiX yraeil sBaswTCs
Kancko-Aunnckoe (Hasaposckoe, Upwa-boponutckoe, Bepe3os-
ckoe), [loaMockoHoro 6acceiiHa, Ypana, [lanbhero Bocrtoka,
Bypartun, Cpeaneit Asuu.

HeGonbwas raybuua 3aneranus yraed Kancko-AuuHcKoro
facceilHa, 3HaYMTeNbHAA MOULHOCTBL NJACTOB Ha OOLIMPHBIX NJIO-
iaAAX NO3BOJAIT MPOH3BOAHTb AeWeBY0 A00bIYY 3THX YrJen
OTKPbLITLIM CI1ocO60M.

MecTOpOXKIeHHS KHAKOrO TOMNJAHBA COCPELOTOYEHbI B CJe-
AYIOUIMX HedTerasoBbix paioHax, obaactax v Gaccefinax: 3anan-
no-Cubupckom, lOxno-Kacnuiickom, Boaro-Ypaasckom, Kpac-
HoAapCKOM, MadrbiwsakckoM # Ha o, CaxaJsuh.

Cpenn pasBenatHbiX ra30BbIX MeCTOPOXKAEHHH KpynHediilee
pacnoaoxetio B Tiomenckoi obhacti. CyluecTBeHHble MECTOPOX-
aeHus raza Haxoasttca Ha CeepHom KaBkase, Ha Ykpawte, Bodre,
Ceseptom YpaJge n B Cpenseit Aznu.
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§ 12. TONJHBHOE XO3AHCTBO 3JEKTPOCTAHUHUA
W KOTEJ/IbHbIX

B coBpeMeHHbIX NapoBLIX KOTJax KOTeJIbHbIX H 3JEKTPOCTaH-
UMHA CKUraloT pasjuyHble BHAB TOIJIHBA, MNPHYEM OAHH BHAbI
HCAOJB3YIOTCA Kak OCHOBHbI€, a ApYrde — B KayecTBe De3epPBHbIX
WJIH pacTonouHblix. [103TOMYy B TONJIMBHOM XO3STHCTBE NpeaycMmar-
DPHBAETCSl COBOKYMHOCTh COOTBETCTBYIOILEr0o OOOpPYLOBaHHA AJR
TPAHCNOPTHPOBKH M MNOATOTOBKH K CHXKHraHHIO Da3/iMyalouHXxcs
BHIOB TOMNJHBA: TBEP/Oro H XHUAKOro, TBEPAOIO H ra3oBoro W.u
JKHAKOTrO H ra3oBoro.

Tpaxkt cwporo TBepaoro Tonausa (puc. 22) Bkawouaer obo-
pyiOBaHHe AOCTABKH M pa3rpy3kH TOMJHBA, TPaHCIOPTHPOBKH
ero Ha pe3epBHble CKAaabl HJIH AAR AadabheHuled o00paboTKu M
obopynoBatiue INpeABaAPUTEJbHOH NOAFOTOBKH TORJUWBA Mnepen
AOCTYNJIEHHEM B KOTeJAbHYO, rie OCYLIeCTBJSeTCS KOHeuHas
NOArOTCBKA K CHHIMAHHIO.

Trepaoe TONNHBO B KOTeAbHbIE H Ha JEKTPOCTAHUHH AOCTaB-
JAeTC aBTOMOOHJLHLIM (B MEJKHE KOTeJbHble) HWIH Xele3Ho-
LOPOXKHBIM TpaHcnoproM. TlocTynaoouiee Ha 3NEKTPOCTAHUHIO
TONJUBO B OCEHHe-3UMHHAA NMEepHOA NporpeBaeTcs U paiMopaknba-
eTcs B crneuManbhbix Tenasikax. [lo mepe nporpesa W pa3mopa-
JKHBAHHSI BaroHnl C YyrJjeMm MNOAAIOT B Pa3rpysouible NOMelleHHR
4, npeuMylieCTBeHHO OCHAILEHHbIE BaroHOOMPOKHAbIBATENSIMH 5.

Baron ¢ yraem cBepxy cneunasnbhbiMH 3axBaTamH 8 npu-
KHMAETCS K YUACTKY >Keq€3HOAOPOXKHOro nofoTHa 9 W cBoky
K OAHOM M3 CTeHOK (K CTOHKAaM) BaroHOOMPOKHAbIBaTess. 3arteMm
C TIOMOULbIO KaHTOBaTeneid 7 NO pPoOAMKaM 6 ONPOKHALIBAETCA
M BCTpAxuBaeTcs. Bhuichimalolieeca B Gyhkepa [0 pasrpysou-
HOro YCTPOHCTBA TOIUVIHBO C [OMOULbl0 KoHBeHepoB [/ noapaercs
B noMeuieHne {2 nepBoro y3ja nepechiNikH, OTKYAa B 3aBHCH-
MOCTH OT HYXJ CTAHUMH HanpaB/steTCsl OLHOHWUTOUHLIM KOHBEH-
epomM 13 Ha pe3epBHLIH CkJ1ad [/ HAH HaKJIOHHLIMH ABYXHHTOY-
HbIMH KoHBeliepamu [4, yKpbIThiMH B rajepesax (3crakanax) 15,
BO BTODOH y3e/] nepechiikH, COBMelleHHbIA € APOOHJIbHLIM NoO-
MewieHneM [0, W najee B rJaBHbli Kopnyc 25, B Oyuxkepa 23
CbIpOro TOMJIWBA KOTJIOB.

Jns usMmebueHHst KPYMHbIX KYCKOB TOTJWBA, BhIChINatonle-
roCsl M3 BAaroHOB Ha peLUeTKH, MOryT NPUMENlAaTb CAelranbHble
MEXaHH3Mbl WJIH YCTaHOBJeHHble nepes OyHKepamu pa3rpy3ouHoro
YCTPOHCTBa APOOGHJKH I'py6oro apobaeHus.

Ha pesepBHOM ckiane TOMJIWBO YKJIaAblBAlOT CheuHaJbHbIMH
POTOPHBIMH  MOrpy3unkaMd MJAW WTabeneykaaauukamu. [as
yMeHblleHUa MPOCTOs KeJe3HOAOPOXKHbLIX BAaroHoB (npH nepe-
NoJMHEHHH OyHKepOB KOTebHOH) npeaycmatpuBaot Oydepsnie
wrtabejdn yraf M clienHabHble pasrpy3ouHble 3cTakaaul 3, Ko-
TOPble MOryT TaKMe HCMOAb30BAaTbLCA AJA PA3rpy3kh Heucnpan-
HbiX BaroHoB.

C pe3epBHOro ckJaja yroab crneuanbHubiMM OyJbao3epamu
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Kyany
nepecsinku

Emwocms wmadens
~ 250 moic.m

EMKOCITIo madensn
. ~250 moic.m. ..
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Puc. 22. YroanHoe x03a8HCTBO 37eKTPOCTAH-
UHH W ero y3ahi:

a— o6WKHA BHA, 6 - BaroHOONPOKHAWBATE D,
g -- 060pPYJAOBAHHC Y3Aa NEPecHilKH, & — Apo-
OGuablioe  nomewenHe; /- peacpBHbliii  ckaal,
2— KOHBEAiep 110aa4H yras ¢ peaepBHOro cknaja
(2, 11, 13, 14— yroaspusie KonBeHepw), 3—
ROABE3AHAA KeNe3HOA0pOXHAA 3cTakajna, 94—
pa3rpy3ouHoe noMeulenke (¢ YCTpofcTBamm),
5 - B4ATOHOOMPOKHADLIBATEAH, G- OHOPHBIE POAH-
KH, 7— KanToBaTedH, § — NPUMKHMHbLIE yCTPOHCT-
Ra, Y— NOBOPOTHBIH YHACTOK XKe.1e3HOAOPOKUOTO
noaoTha, [0, 23 - Oyukepa pasrpysouuHoro
HOMEULEHHA W CHIPOrO  yrifl KoTeanHo#, [2

y3€a1 nepecuinku, [/5— kpwTaa ranepes, [6--
apo6uabHOe liomewenne, /7, [8— noABeCHOW H
GapabauHi MCTaANOYN0BHTEAH, [9— wenoyao-
BHTCAH, 20 — HakAOMUBIA rpoxoT, 2] — apobuakn,
22 KOHBEHCPHI YAAJICHHA LENMb, MeTaARa W AP.,
24 - nayKeosuH clpacwsateab, 25 raaBHbifi
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HJIH HHBIMH MEXaHWHiMaMp MoaailoT vepe3 peleTyaTblie NpoeMbl
Ha CaMOCTOATEJIbHLIH (NoA3eMHbLIH) OAHOHHTOUHBI KOHBeHep 2.

Ha Bxone B KoTenbHylo TONJWBO He AOJKHO COAEPXKaTb Kyc-
KoB KpynHee 20 MM, Aas yero npeaycMOTpeHa yCTaHOBKa 3y6-
yaTbix WK MOJOTKOBLIX ApoGuaok 21. Ilepea 3TuMn ApoGuiakamu
TOHKOrO APOGJEeHHs Ha KOHUEeBbIX yyaCTKaX, BXOAAULUX B ApO-
OnIbHOE TIOMEeNleHHe KOHBeHepoB /4, ynaBJiMBAIOT HAXOAAIUHHACH
B TOMJIMBE MeTa/J ¢ MOMOUIbIO MOABECHLIX {7 ¥ LIKMBHLIX (HJH
Bapabanubix) /8 3JEKTPOMArHUTHBLIX METaJJIOY/JOBHTENEH C uyB-
CTBHTE/TbHLIMH OliepeXalIMMH MeTadJoucKaTeaamu. i cpea-
HeXOHbIX MEeJbHHIL MEeTaAJOYJNOBHUTENH YCTAHABAWBAKOT TaKxe
3a ApobuaKaMH.

3a ApobuikaMH TOHKOro noMoJa, a AN HeKOTOpbLIX TOMJIKHB
(Hanpumep, aaa ¢peszepHoro roppa) ¥ 10 HHX YCTaHaBJIMBAIOT
6apabaHHble yjaoBHTesH [9 wenbl W AJMBHOMEPHBLIX FPEAMETOB.
YaoBaeuuble MeTansi, Ulena, NHH YAAAKOTCA H3  APOGHALHOrO
noMeleHus cneyraibibiMH KoHBekepaMu Z22. MOXKHO yMEHbWHTD
3HEpro3arpaThl Ha pa3MoJ Yras, OTAENHB OT Hero mnepea Apo-
OHJIKAMH MeJIKHE KyCKH C [IOMOULbIO CNeLHa/JbHBIX HaKJAOHHBIX
rpoxoToB 20.

TonauBo, noctynawuiee B KoTelbHOE MOMellleHHe, B3BeLlH-
BAETCA JEeHTOYHLIMH BECaMH H jajee cOpacoiBaeTcs ¢ pacnpe-
NeAUTEIbHbLIX  KOHBEHEPOB  WHAWBHAYAJbHBIMH  MJYXKOBLIMH
c6pacuiBatennamu 24 B cooTBeTcTBylOIuHe Oyuxepa 23 chiporo
TOMJIMBA OTAENbHLIX KOTJAOB. MOryt ycTaHaB/iAMBATLCA TaKxe
U nepelBHXKHble cOpacLIBATEH.

[Tpn npoekTupoBaHMn H OOGCAYXHBAHKH TOIKBHOrO TpaKra
pyxosoacTByioTcs «[1paBuaaru B3PLIBONOXKapoGe30nacHOCTH TOR-
JUBONOAAY 3JEKTPOCTaHILNAY.

MasyTHoe Xx03AfCTBO (OCHOBHOE WJH PacToOnoO4YHOE) Coopy-
)KaeTCA NPH CXMUraHUK MasyTa B 3IHEPreTHYeCKHUX HWJIH BOJO-
rpefiHbiX KOTJAaX B KauyecTBe OCHOBHOI'O WJIH pe3ePBHOIrC TONJHBA,
a TakXe B KOTJaX C KaMepHbIM MbUIEBHAHLIM CXKUraiHeM TBep-
A0TO TONJIMBA, HCNOJAb3YIOLIHX Ma3yT Kak pacTtoroyHwii. Ha
3MEeKTPOCTANHIHK  Ma3yT JOCTaBAsETC NPEUMYLIECTBEHHO JKe-
Ne3HON0POXKHLIM TpaHcnopToMm. [las pasorpeBa 3arycreBuiero
Ma3yTa NPeaycMOTPeHbl ClleLHANbHbIe KDbIThie TeMJIAKH Hiu no-
aya 1apa B LHCTePHbI.

Pasorperniit Ma3yT u3 uucrepH [ (puc. 23) cauBaeTcs B
MEXPpenbCcoBhle Kauantsl 2 ¥ jpajee B NpueMHbll 6ax 3, nepen
KOTOPLIM  MOTYT YyCTaHaBJIMBaTb (PHUABLTPbI AASl  YJaBJIHBaHHA
Hanbosee KpynHuwix npumeceil. M3 npuemubix 6aKoB MasyT oTKa-
uyuBaeTcs HacocaMd 4 B OCHOBHble pe3epByaphl 5 Ma3ytHoro
X0357HCTRA.

das obecneueHns HageKHOH NPOKAYKH ¥ TPAHCNOPTHPOBKH
Ma3yT B OCHOBHbIX pe3epByapax W B NOCJAEAYIOUIEM TpPaKTe Ha-
X0OAWTCSt B noaorpeTom coctosiinid, Tloporpes masyra oGecne-
YHBaAeTCsi NMOAOTpEBATEIAMH & OAHOW WAH ABYX CTeneHeH u pe-
UMpKyAsiunedi Masyta (TpyObl 9 peuMpkyJdsiuMH Ma3yTHOH Ha-
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Masymaracacnag _4%_;1@_&

Puc. 23. Cxema noarorosku Masyra:
/~- wucTepHa, 2~ KaHaa (a0TOK), 3— NpHeMHBIA 6ak, §— HacOC NEPEKAUKH H3 TIpHEM-
Horo Gaka, 5— ocuoBuOK pesepsyap, 6, 10— GHABTPH rpy6ofi W TOHKOH OYHCTKH, 7,
11 — nococwt 1 w Il cTynenedt, § nonorpeBateanr Ma3dyta, 9  JHHHA PELHPKYNAKHA
MA3yTHOW HacOoCHOW, [2— agapuilible 3aABHXKW, [3— pCTYNATOP AaasaeHHd wMasyTa,
14— pacxoxomep Mmasyta, J5— popeyHky KOTaa, [6— PeuHPKYAAUHOHHBIA  Ma3yTo-
NPOBO H3 KOTEALHOR B Ma3yTHYKO HACOCHYIO

cocHOM u /6 — u3 KoTeabHol B MmasytoxossicTeo). Crenenb
NoLOrpeBRa Ma3yTa OAPEeAeaReTCA H3 YCAOBHH obecrneueHHs ero
BA3KOCTH B TpybonpoBoaax KoTeabHoil He Goaee 2—3° BY npu
yCTaHOBKe MexaHudecknx ¢opcyHok /5 n 6° BY — npu naposux
dopcyHKkax.

B 3asucumocTh 0T Tpebyemoro naBjieHHf Ma3yTa Tpeay-
CMaTPHBAIOTCA OCHOBHble HAacochl OAHOHW HWIW ABYX CTyNeHewH,
pa3meliaeMble B cnellHaJbHOM NOMelleHHH — HACOCHOH, ¢ ycTa-
HOBKOH nepea KaXibiM K3 HUX crielHanbHbiX ¢uabtpo 6, /0
HenpepbiBHOH o4ucTKH. Ha BcacblBalowmx ¢ HarHeTaTeNbHbIX
Ma3yTonporoaax Ha paccrosiun 10—50 M OT HacocHol aan
MOBLIWEHHA NMOXKAPOB3PLIBOGE30NACHOCTH YCTaHaB/HBaeTCs aBa-
pHilHas 3anmopuas apmarypa /2 Tak »Ke, KaKk M Ha BBOAE Ma3y-
TONMPOBOAOR B KOTETbHYIO.

[a3oBoe X03HCTBO 3J€KTPOCTAHLUHM (KOTEAbHOM) BK/AIO4AET
000pYyLOBaHHE HA ra3onpoBOAax, pacnoJOXKEeHHbIX NOocjae raso-
peryastoproi craduud (FPC) u noasoasule#t marucrpasn [
(puc. 24). [lepea BBOogoM B rasoperyastopubii nyuxkr (T'PI1)
YCTaHaBAHBAIOT OTKJOUAOWME (3anopHbie) 3alBHXKH 2.

Moctynatouinit Ha cranuuio raz B TPI1 ocyliaercs KOHAEH-
CaTOOTBOAYHKOM 3, OUMULAETCA OT MexaHWYeCKHX npumecedi B
dnIbTpax 5 n peanyunpyercsa Ao TpebyeMoro A4BJAEHHR B pery-
asntopax 8 tuna PAYK-2H. O 3arpsidHedun GuabTpoB cyast
N0 nepenany AaBjenusi Ha QuabTPytoULed KacceTe, H3MepAEMOMY
madHomerpoM 4. B cayuae 3amennl QuabTPOB MAH ux 3abuBaHuu
npeaycmoTpeH GafinaCHulit razonpoBog 6 Agas nponycka rasa
noMumo duastpa. lpenoxpasnrenbHo-3anoOpHLIA KaamaH 7 cay-
KHT M7 NpeKkpaweHHs nojauyd ra3a Ha CTaHUHIO B Cjaydae
OTK/IOHEHHs1 [JaBJ€HUS B MarHCTpadH 3a YCTAHOBJEHHLIE npe-
geqabl. [a3oBbie ropesikH paccydTLIBAIOT Ha oOfpededeHHOe 1aB-
JaelHe, foaaepXaHue KOTOporo ofecneduBaeTcs peryasatopom 8.

[lepen Bkaouernem [PIT n rasonpoBoaoB KOTeNbHOH, a TakK-
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Puc. 24. Tazosoe x03sACTBO 3NEKTPOCTAHUHH (KOTEALHOMN) !
{— ropoackas ra3oBasm MarMcTpais, 2 — 3anopHule 3aABHAKH, J— KonilencaTooTBOj-
YHKH, 4—- MaHOMeTp, 5— pHALTP, 66— GaAnacHui ra3onpoBol, 7- IIPEAOXPAHHTEALHO-
3aN0pHBIR Kaanad, 8-~ peryaaTop aasaenun, 9— cOpocHhie TpySONpomoabl - «CBOUUY,
10— marucTpane KoTeabHoil, //— rasonposoa Kotaa, /2— ropeaka

Xe mnepel pacTONKoi KOTJa MPOHU3BOAHTCA WX NPOLyBKa €O
cOpocoM ra3a H3 rasonpoBojoB B aTmocdepy uepes creunasb-
Hble cOpocHble Tpybonposogbi 9 («CBeuyM») € BLIBOLAMH Bbllie
Kpoeau nomeuieHnii. [lpoayBka npekpaiiaeTcs npu CHHXKEHHH
COAEPXKAaHHA KHUCAOPOAA B NPOAYBAEMbIX Tra3ONpPOBOAAX HHXKe
1%.

[Mocne T'PIT ra3 noaBoaMTCcst K MarucTpanbHOMY ra3onpoBo-
a4y /0 xoreqbHOH, NPOKAAILIBAEMOMY ODLIYHO BHE NOMeLlEHHR.
K ropeakam 12 kaxaoro korsia ra3 IOABOAHTCS MO OTAEALHOMY
razonposody //, Ha KOTOpPOM YCTaHOBJEeHA COOTBETCTBYIOLLAs
3anopHas H peryaupyroowas apmarypa.

§ 13. CACTEMBDI NbINENPUTOTOBJEHHKSA, PABMOJAbBbHOE
W JO3HPYIOLWLEE OBOPYNOBAHUE

Trepaoe TONAHBO CoXKMraeTcs B TOMKax B MOABHXHOM HJIH
HEMOABHXHOM cjoe, nHG0 B o6beMe TONKH B BHIE MEAKOH MblJH
(Tak Ha3blBaeMbli KaMephblil WIH dakeadbHbll CMocolbl CXKHra-
Husa). llpy dakenbHOM CXHraHHKW CKOPOCThH TOPEHHS TeM Bbille,
ueM Mesbye pa3MoOJOTO TOMJIHMBO, TaK Kak NMPH 3ToM BO3pacTaer
yaebHast MOBEPXHOCTb IbWIH [y, — CYMMapHass MNOBEPXHOCTb
yacThu | Kr nbuid. Hdas cdhepruecknx yacTHL paBHOro AHamertpa
d oHa paBHa

fon = ad* 6
wEE  dpe
6 Pan

B neficTBUTEILHOCTH TPy pa3Mofe noJaydyaercss Nblib € yac-
THILAMH Pa3JHYHOrO pasmepa HenpaBuabHOH ¢Gopmul. [as onpe-
AeJNeHHsl KauecTBa H3MeNbYyeHH HCNOAL3YIOT pPacceB MbLIM Ha
cHTax pa3HoOro aWaMeTpa, NPH KOTOPOM ONpPEAENsIOT NpPOLEHT-
HOE OTHOLUEHHe OCTaTKOB R, 9§, Ha CHTax C pasjuuHbIM paime-
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pomM x, MKM, siueek: R (x)=/] (x). HauGonee pacnpocTpaHeHHbIMU
noKa3aTelfiMK ABJSIOTCH ocTaTKu Ha cutax 90 u 200 mMkm (Rgo
H Raoo).

[TponopunoHa/ibHO yBeNHYEHHIO [0BEPXHOCTH NbLAH PacTyT
3aTparthl JHeprun Ha pasmosa. ConocrasieHWeM NOTEPb OT He-
I0Xxora TOIIMBA W 3aTpaT 3Heprud Ha pa3mMoJ HaxoAAT ONTH-
MaJbHLIA COCTaB MbLIM (ONTHMAaJbLHYI0 TOHKOCTL [10MOJa), NpH
KOTOPOM CYMMapHble 3arparbl SHepruv MHHMUMaabHbl. B 3aeu-
CHMOCTH OT XapaKTepHCTHK HUCXOLHOTrO TOMAWBA W cnocoba CxKu-
FaHds NPUHUMAIOT CXeMy MNPHTOTOBJEHUA TOMJMBA.

[ToAroToBKa CLIPOrO TOIIMBA K CHHUTAHHIO B KOTEJLHOM Lexe
OCYIECTBARGTCS B CHCTEMax Mbl1eNpUrOTOBJEHUs, rie OHO pas-
Ma/lbiBaeTCA B MeJbHHUAX CNeudalbHOH KOHCTPYKIMM, OLHO-
BpeMeHHO NOZCYLIMBAETCH M JaJjee B pa3Me/bUeHHOM COCTOSIHUH
nojaetcA B TONKY HeNOCpeiCTBEHHO AW MNpeaBapuTeIbHO Ha-
KanJvsaercs B nslleBbIX OyHKepax, a M3 HHX yXKe A03aTopamu
B TpefyeMOM KoJauuyecTBe ngaaercsi B Tonky. [Hasi cywkH npu-
MEHSIIOT TOpPSYHii BO3AYX, TONOUHBIE rasbl, 11ap WAd HX CMecH.

Paznnuaior cucTembl [BIENPUTOTOBACHUS!: LEHTPaJbHbie H
MHAMBUAYaNbHble. B yenTparbHbix cucTemax nolaenpue0ToO8AeHUS
(C yeHTpaAbHBIM NbLAC3AB000M) CyLIXKAa W pPa3Mos  BblHeCeHbi
3a npefeibl KOTeJbHbIX LEeXOB (a Haile 3a Npeiefsl OCHOBHOrO
snanust TOC). MHoraa 3a nmpeaennl LeXoB BLIHOCAT JHWL Npo-
1ecc CyWKH (Cxembl € CYLIWJIbHHIM 3asoaoMm). B undusudyars-
HbIX CUCTEMAX NblAenpUeOTOBAEHUs YCTPOHCTBA [aa paszMona
¥ CYLIKH TOMJWBA HaxoafTCs OKOJO KOTJa M CBs3aHbl ¢ pabortoi
nocJieaHero.

Boaee pacnpocTpaHeHHble UHAMBHAYaJbHble CHCTeMbl Nblie-
NPUroTOBAEHHS NOAPa3AeNsloT Ha CHCTeMbl NPAMOT0 BAY-
BaHWs, Korja yroibHasi 0Obllh (OCAE MeJbHHL CYLIHJILHbBIM
areHToM MOA&eTcs B TONKY, U HA CHCTeMbl C NPOMEXKYTOUY-
HeiMH GyHKepamu, B KOTOpPbIX NblAb OTAEAsieTCH OT Cy-
LWIKJABHOTO areHta nocje MeabHHW, HakanJadBaeTcs B OyHKepax
rOTOBOH MbIIM M NO Mepe HeoOXOAHMOCTH NOAAETCSl B TOMOUHYIO
Kavepy /00 CyuwuJbHblM areHtom, Jaubo ropsiuuM BO34yXOM.
B nocaeaHem cayuae CywH/AbHBIA areHT B 3TO BpeMsl NojaeTcsi
no crneuuanbibly cOpPOCHBIM CONJaM B TOMKY WM Nocjae Tiua-
TeJbHOH OYHCTKH OT YroAbHOH MNbLiM BEIGpPAcLIBAeTCH B aTMO-
chepy.

WHavBuAayanbHble cxeMbl NbLIENPHIOTOBJEHHS ¢ NPSAMLIM BAY-
BAHMEM M CYLIKOH ropsiuum BO3AYXOM (puc. 25, @) NpHMeHsioT
NP cxKUraHud Oypbix yraeil gmepeunoﬁ (no 40%) BaaxHocTu
H topdpa (c BaaxHocTbio 509,), a Tak)ke NPu CXKUraHHW He-
KOTOPbIX KAMEHHLIX yrJjel.

Coblpoe tonauso u3 6yHkepa [ nutarteneM 3 004di0T B Meflb-
HAWY 9, roe OZHOBPEMEHHO C Pa3MOJIOM OCYIECTBASIETCA CyluKa
ropsiudM  Bo3ayxom, Nodapaevbim No xopoby 6. Temnepartypa
a’pocMecH 3a MedbHHUedl [01KHA MAaLIMHHCTOM KOHTPOJHpO-
BaThCAd H MOAAEPXKHBATbLCH Ha ONpeAeSeHHOM (48 KaXJAoro
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Prc. 25. Cxema MHAKBHAYZNLHLIX CHCTEM MbIACMPHTOTOBACHHA:
a — UPAMOTo BIYBAHHH € MOJAOTKOBWMH MeJAbHHUAMH W BO3IYWHOH Cywxo# TOnAHBAE,
6 — NPAMOTo BAYBAHWN C MEXLAWLAMW-BEUTHASATOPAMH H Ia30BO3AYIWHOHK CYWKOH, 8 —
C NHACBHIMU GYHKEPAMH, BOIIYIUHON CYWKON H N0IAYCH NbAH OTPABOTAHHLIM CYUIHABHEM
areHTOM, 2 ~— C HHACBRIMH GyHKepaMH, ra3oBo3ayIIHOA CYHIKON W Nofaved MbLIH TOPHYHM
BO32yXOM: J— OyHKED CbIPOTO yras, 2-— oTKJionawownil mubep, 3— UTaTeaw yras, 4 —
Knanau-mHraska, 5— tTpy6a-cywuaka, 6, 7, 8— KopoGa TOpAvero BO3AYXa, IPHCAAKH
BO3AYX4 ¥ XOAQAHOTO BO3AYXa, Y-— Meabnuua, /0— Teuka B03BpATa nNuau, //— cenapa-
Top, /2— BapusHol kaanan, /3~ noaenposon, /4 - ropeska, /15— koten, /6, 32— ayrve-
BOW H MEAbHHYHbLHE BENTUAATOPW, /7— BO3nyXononorpesaTent, /§— BO3;1yX0BOA BTOPHY-
Horo Bo3fyxa, !/9— cMmecuTesn, 20— razoxol, 2/— c6pocHble conna, 22— MbLACKOHUEH~
TpaTop, 23-— unkAoH, 24— TPyGu BrarooTcoca, 25— uepexuinok wubep, 26— pesepcha-
Holfi WHEK, 27 — GYHKEP HLTH, 28— AHHWA PEUHDPKYJIsULHH, 29— nutatens (elau, 3¢ —
cMecHTenb MuAH, 3/— pacipenendienb HepBHYHOTO BO3AYXa, 33-- BO3YXOBOA TOpsivero
BO3AYX2

TONJMBA) ypPOBHE, uYTOObl He AONYCTHTh Meperpena 3TOH cMecH,
ee 3aropalusi ¥ B3apoiBa. PeryiuposaHue TemnepaTypbl aspocMecH
AOCTHCAETCHA M3MEeHEeHHeM pacx0fa CYLWHJIbHOro areHta d ero
Temnepatypbl Nepes MeabHuued nyrem A06aBKH K ropsiuemy
BO3AYXY XOJOAHOro No kopoby 8 uan 7 (B aBapHiiHbIX cjyyasx).
CywKy TORAMBA MOXXHO NTPOH3BOANTL H J0 MeJlbHHUbI B Creuu-
aabHbix Tpybax 5. Ulubep 2 u muranku 4 npeaycmoTpeHsl aas
NepexpbiTHA TOMAMBHOrO MNOTOKA MNPH PEMOHTAaX, a TakXe AJA
NpeioTBpPaUleHHs [ABHXKEHUA TOpsuYero BO34yXa B MHUTaTeqab H
OYHKEP M COOTBETCTBEHHO A/ YMEHbLICHHS ONAacHOCTH 3aropaHui
TONJIHBA.
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BbiHocHMasA CYWH/AbHBIM areHToM W3 MeJbHHMlibl Mblib B Ce-
napartopax [/ pazjeiseTc Ha MeJKHe H KpynHble Qpaxuuu.
MenkHe yacTHIbl € CyLIMABHBIM areHToM Mo OblienpoBofam /3
focTynaior uepes ropenku f4 B Tonky xotaa /5. KpynHble xe
yacTHUbL BO3BpauialwTcs no Tpybonposoay /0 cHoBa Ha pazmoa
B MeJbHHLLY.

B ropenxd Taxmke nogaeTcsi no Bo3ayxoBoay /8 ropsiduid
BTOPHUHLIH BO3AYyX, HarpeTeli B BO3dyXonogorpesatede [7.
UTo6bl yMeHbUIHTL Pa3pylinTe/ibHble MNOCJACACTBHS B3PLIBOB, B
CHUCTEMAX MBLIENPHTOTOBAEHHA NPeAyCMOTPEHbl B3PbIBHLIE KJja-
nanwl /2.

Ilpu BbicoKo#l BJa)KHOCTH yraei, xorja TemnepaTtypa rops-
yero Bo3ayxa (6osee 410° C) oxa3biBaeTcsl HeAOCTaTOYHOH, AAA
CYLIKH MCNOAb3YIOT BhicOKOTEMnepaTypHule (Ao 900° C) Tonou-
Hbie Ta3kl, OTOHpaeMble U3 KOTJa No razoxolaM 20 v cMelldBaemule
NPH HeOGXOAWMOCTH C FOPAYHM WJH XOJO0AHBIM BO3LYXOM B cMme-
cutensx /9 (puc. 25, 6). Ilpn 3toM HHOrAa ¢ neAblo NOBbILICHHS
YCTOHYHBOCTH TOPEHHA M TeMnepaTypbl B 30HEe FOpPesoK ycCTaHas-
JMBAIOT NblleKOHUeHTpaTopbl 22 (pvc. 25, 6), no3BoJsiiouiHe
OTAeNHTh OOJbLIYIO 4acTh NbIM OT CYWH/ILHOrO areHTa H (104aThb
€e C ropsiuMM BO34YyXOM B OCHOBHbl€ ropeikn /4, a cyuwnfbHuli
areHT € ocTaBlleics Nblabio NocTynaer B cOpocHbie conga 2/.

B udaMBMAyanbHuIX cXxeMax TPAMOro BAYBAHHHA NbLIENpH-
roTOBHTEAbHO® 060pPYAOBaHHE uMeeT NPSIMYI0 CBA3bL € KOTJIOM
H CHJIbHO BausleT Ha ero pabory: Bce OTK/QHEHHS B peXHMax
NbLICNPHUrOTOBJEHHSt Cpa3y [epeaalTcst B TONKY (HEyCToluH-
BOCTb paboThl MeJbHHUIl, NYJbCallHH B [0Jaye TONAHBA, M3MeHe-
HHe KayecTBa TONJMBA H T. A.). DTOrO0 HEAOCTATKA B 3HauHTeb-
HOM CTeneHH JHLIeHbl HHAMBHAyaJbHble CXeMbl IILIJIEIPUroTOB-
JIEHHS! ¢ NpOMeXyTouHbiMH OyHkepamu 27 (puc. 25, 8, 2).

[lph ucnosnb3oBaHWKW A8 CYWIKH ropsiYero BO3JyXa 4acTo
roToBasl nblib, Nogasaemast u3 OyHkepos 27 nutatedsivd 29 B
cMecutean 30 nulaenpoBofos /3, TpaHCHOPTHpPYyeTcA oTpaboTan-
HbIM CYLWHAbHBIM AareHTOM, OTAeJeHHbIM paHee B 1HKJOHax 23
oT nuiH. [as noaaun oTpaboTaHHOrQ CYLIHJbHOTG areHTa Hc-
NOJB3YIOT MEJIbHUUYHbIE BEHTUAATOPb 32, MO3BOJSIOUHE NPeoo-
JeBaTb 3HauUTeNbHOE COMPOTHBJAEHHE CHCTEMbl MblIENPHrOTOB-
JeHHs W obecneunTb ee paboTy MOA pasperkeHHEM, CHH3UB TeM
CaMblM 3albIEHHOCTb MOMEeNIEeHNnH KOTeIbHOrO uexa. YJoBaeHHas
B UWKJOHAX NblIb MOMXET HAaKal/JHBaTLCHA B NblieBblx OyHkepax
Korsna uad wubepamn 25 nepe6pacbiBaThCd B PEBEPCHBHbie (LHe-
KM 26, TpaHcnopTupyliKe ee B GyHKepa CocelHero KorJaa.

B cucremax ¢ nbljeBbiMH OyHKepaMH MebHHIL Npenmylite-
CTBEHHO paboTaloT Ha NOCTOSHHOH ONTHManbHOH 3arpyske [o
3anoJHeHUA IblNblo OyHKepoB W 3aTeM ocTaHaBauBaloTcs. [lpn
OCTaHOBKax MeJbHHLU pafoTa KoTaa I1IPOA0/KaeTCA, HO Ill0Aauy
NbLJIH OCYILECTBASIOT TOPSIUHM BO3AYXOM, lojaBaeMbiM N0 BO3-
ayxosoay 33.

UTtoObl yMEHLLUINTL KOHAEHCAUHIO BOAAHLIX NapoB, MOCTyla-
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IOWHKX € Nbliabio B OyHKepa, npedycMaTpUBAIOT JHHUM BJArooT-
coca 24.

Oasn BAaxHLIX yraeil, ocoGeHHO NPH HCNOJbL30OBAHHM OIS
CYUWIKH [AbIMOBBIX Ta30B, NpUMEHSIIOT B CHCTEMaxX C NblIeBbIMH
OyHKepamH NOAady Nbilk TOPAYHMM BO3jlyXOM Kak [IpH OCTaHOBE,
Tax n npu paboTe menbhuu, a oTpaboTaHHblil CYUIWIbHBIA areHT
nocsle LHMKJIOHOB 23 C 4aCTbi0 HEYJIOBIEHHOH TNblIH NoadeTcs B
cHbpocHele conaa 2/ (puc. 25, a).

Boigenenne 30HbI ropenusi noACYWEHHOH NbIM € TOPAYUM
BO3/[YX0OM [03BGJIAET [IOBLICHTL TeMNepaTypy y OCHOBHBIX TOpeJIoOK,
NOBLICHTL YCTOHYHMBOCTL M HAAEKHOCTb BOCMJIAMEHEHHS U rope-
HUSA NBIM Aaxe A0CTAaTOYHO BAAXKHLIX yried.

PaccmotpenHbie Bblllie CHCTeMbl NbLIENPUrOTOBJIEHHA  ABS-
I0TCA 3aMKHYTbIMH, Tak KakK CYLWHIbHBIH areHT MocTyhaeT B
TOUKY KoTaa. [as aanbHefiliero noBbilleHHsl YCTOHYHBOCTH roO-
PEHHA M HaleXKHOCTH paboTbl KOTAA, YMEHbLIeHHs 3aBHCHMOCTH
ero paboThl OT XapaKTepHCTHK NOCTynamwulero Ha CcTaHuHio Ton-
JUBa TIPHMEHAIT B CHCTEMax C NPOMEeXYTOuHbIMH OyHKepamu
pa3oMKHyTble CXeMbl [IbENPHIOTOBAEHHS], KOrAa [0CA€ Medb-
HHUHbIX BEHTHAATOPOB 32 CYLIMAbHLIA areHT cOpacuiBaerca He
B TonKy, a B aTmocdepy. [Ipu 3TOM Kak ¢ NO3HLHH 3KOHOMMHH
TONJKBA, TAK M OXpaHsl BO3AYLWIHOH cCpedbl CYLWHAbHLIA aresT
DOJKEH NOJHOCTbIO OUHLLATHCS OT YrOAbHOH NbIAH.

[1pn TpaHcnoptupoBxe NO (IbIIENPOBOAAM 0bl1b MOXET oOce-
JaTb H oTJaratbCsl B HUX, 0COOEHHO Ha CJ1a0QHAK/JIOHHBIX H IO-
PH3OHTAMbHEIX yuacTKax. UToGbl YMEHbIIWTL OTJO0XKEHHE MNbLIH,
IPHMEHAIOT BBICOKHE CKOPOCTH a3poCMecH B [bl1eNpoBOAAX,
Bbl3bIBalollHe B CBOIO O4epedb H3HOC HX CTEHOK H MblieHHe.

3ameueHo, 4YTO eCid uyepe3 NbLib NpPoAyBaTb € HeOGO/bIUOH
CKOPOCTLIO BO3AYX, TO OHA npuobperaeT TekydyecTb NOA0OHO Kua-
KOCTH H MOXeT MPOM3BOJbHO [BHraThCsl («Teyb») no chaabo-
HaKJOHHBIM [IblIeNpoBoaaM. ITO HAaXOAHT NpHMEHeHue B NO-
SBUBUIMXCS CHCTeMax MNbLIENPHIOTOB/JEHHA ¢ MNbJIeNPOBOAAMH
BbICOKO# koHueHTpauun ([1BK), pabGoTaomwumu nos AaBjaeHHeM
(TIBK,) wau nop paspexennem ([IBKp). B rtaxux cucremax
CKOPOCThL a3PHPOBAHHON NbIIH H M3HOC NBLAENPOBOAOB HEBEJHKH,
4 Tax KakK KOHUeHTpauws Nblan Beauka (a0 40—50 kr/xr), to
HCMOJIBb3YIOT MbIAENPOBOALI MaJjoro AHAMETPa, KOTopbie MNpocTo
PEMOHTHPYIOTCH.

JKOHOMHUYHOCTh KOTJAa M ero HaAeHOCThb B 3HauuTeNbHOH
cTelieHH ONpelAednioTc paboToll cHcTeMbl NLIICNPHIOTOBACHUA
W TLLIECKHMIaHUSA, B UYACTHOCTH TOHHHOH NOMOJA, XapaxTepH-
3yeMOH oCTatkaMu Ha cutax Rop W Ryee. C yMeHbllleHHeMm Kpyn-
HOCTH MbliM (ymeHbuwienneM Rgg) TNOBLILAETCS 3KOHOMHYHOCTH
ropeHusi — CHMXKAIOTCA NOTEePH OT HEA0XKOora TOIHBA, HO O&HO-
BpEMEHHO BO3pacTaloT 3aTpaThl Ha pasMoJ, KOTOpble ofpeie-
JASIOTCH  yoenbHbIMM 3aTpaTamu 3Heprun (3Jp) Ha NOAyueHHe
€IMHHUbl MaCChl H3MENbYeHHON NbIAKW. DTH 3aTpaThl CyMMHpyIOTCS
B OCHOBHOM W3 3aTpaT Ha nepemellleHne Me/toLlUX OpPraHOB H
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TONJAMBA B MeJbHUIle, 3@ TaKye 3aBUCAT OT THNA MeJbHHIbI, ee
Macchl.

Has xaxporo Buja TBepAOro TOMIMBA H MEIbHHLbI CYlile-
CTBYeT onTumasbHasi TOHKOCTb nomona (R$§Y'), npu Kortopo#
CyMMapHbie 3aTpaThl Ha pasmoJ W OT MoTeph ¢ HeLOXKoOra Ton-
JHBAa MHHHMaJbHEIE.

Beanunna RSY" onpeaensierca npu nenbitaHusax. Ona obec-
NIeYHBAETCH COOTBETCTBYIOUIMMH peXXHMaMH paloThl  MesbHHIL
M CenapaTOpoOB — YyCTPOHCTB, B KOTOPBIX H3 [TOJIYYEHHOH DhlJIH
OTAENAIOTCA KpyNHble ¥YaCTHULl H BO3BPAILAIOTCH CHOBA B Melb-
HHLY Ha AONOJHHMTEbLHOE H3MeJbUeHHE.

MesabHHUbl A48 pasmMoJa TBEPAOrG TOMAMBA PasaquyalnT Mo
CKOPOCTH ABHXKEHHSI: TUXOXOOHWble, bbicTpoxodubie W cpednexod-
note. T1o NPUHLKHTY M3MESbYCHHS MOMHO BblAeJHTb PasMmoJ yha-
pOM, HCTHPaHHEM M pa3/laBJHBaHUEM.

K THxOX0AHBIM OTHOCATCH wWwWapoBble 6apabaHHble MeJbHHLbI
{0,25--0,4 1/c), K OBLICTPOXOAHBIM — MOJIOTKOBLIE H MEJIbHHLbI-
BeuTuasTopul (8,17—24,5 1/c). CpenHexoiHble MEIbHHILLI HMEIOT
CKOPOCTbL BpauleHusi pabouero oprana [,3—0,84 (0,67) I/c.

Wapoeule GapabaHHble Meabhuusl (LIIIBM) noayuuau Han-
6o/ee 1UMpPOKOEe pacnpocTpateHne B CHCTeMax [blIeNpHroTOB-
JeHHsI ¢ NPOMEXYTOUHbIMH OyHKepaMH NblM W HMCNOJB3YITCA
Adsl pa3Mo/ia aHTpPaUHWTOB M NOJayanTpauuToB, TOILHX, KaMeHHbIX
yriaed H HEeKOTOpbix BHAOB Gypuix yraeil (Hanpumep, [loamoc-
KOBHOrQ}.

MeawHuna (puc. 26) COCTOMT W3 BpalLalolledcs UMAHHAPH-
yeckoit obeuaiiku 4, NOKPLITOR M3HYTPH BOJHHCTHIMH J WM
(kabayykoBhiMH) GpOHEBLIMM [VIHTAMH, W MPHMLIKAKOWHX 0O
TOpIAM KOHHYECKMX CTeHOK 7 ¢ unandamu 9, oNHPAILIMXCA Ha
ONOPHO-YNOPHLIA 2 W ynopHuit § noawunHuku. Llandsl ¢ BHYT-
peHHei{i CTOPOHBI WMeIOT HanpaBJsiiolilHe, ofecnedHBalOWHE BO3-
BpaT LUAPOB H HEpPa3MOJOTOrO TOMJIHBA B MedbHHILY.

ast wymolornoueHus W TeNJaoBoH H30asiLMH mexay obe-
yahko#t u GpoHeit NpPOKNAALIBAIOT acGecToBbie JMCThi, @ CHApYXKH
06euailky 3aKphiBalOT ABYX-TpeXcaoHHbIM MOKpbiTHeM. BpoHesble
NJAHTHI MpHXKEMAIT K obeuaiike pacnopHbiMH KIMHOBHAHBIMH
BCTaBKaMmu /3 ¢ nomouwbio 6oatoB f/.

Yroak noctynaeT B 6apabGaH BMeCTe € CYLIMJIbHbIM areHToM
no narpy6ky /, a rotoBas nNblab no NaTpybky /0 oTsoaurtcs K
cenapatopy H aasee K KoTay. Pasmosn B menbHHIE NPOH3BOAHTCH
wapamu 6, NagawuMMd Ha CJAOH NepeKkaTbBAIOWErocs TONAHBa,
a TaKXe 4acTHYHO pPa3AaBjiHBaHUEeM M HCTHPAHHEM KYCKOB B
cioe. DPPeKTHBHOCTL pa3Moia BO3pacTaeT ¢ YBeJHUYEHHeM Bhl-
COTH NOAbBEMA WApOB, HX KOJHYeCTBA M 4acTOThl BpalleHHA
6apabana. [losTomy npumMeHsOT OpoHeBble MJHTbl BOJHooGpa3-
HOK GopMbl HAK C ycTynamu (xabayukawn). YacTory BpauieHus
M 102apoBYIO 3arpy3Ky Me/lbHHUbI BbIOHPAKOT HCXOAS TaKxe H3
TOr0, 4YTO C HMX pOCTOM YBEIMUMBAKTCH 3arpaThl 3HEPrHH Ha
pa3mo/, a NpH HEKOTOPOM KPHTHUYECKOM 3HAYeHHH 4acTOTbl Bpa-
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Puc. 26. Waposan 6apaGanunan meibhuua:
a, 6 — BHEUIHHH BHA, ¢ - YNUIOTHEHHE NOABHXHOM H HENOJIBHXHOH yacTeh; [— yrieqo-
RAOIMAR NAaTPYGOk, 2— ONOPHO-yHOPULK NOAWHNHMK, 3 - 3y6uaTmi Beuen (3ybuatoe
koieco), 4 obeuaiika, §— GpoHeBBIC NAKTH, §-- Iaph, 7— Topueskie CTEHKH, §— onop-
Wbl MOAUWHIHAK, 9— nands, {0— innesnadwnHi RaTpy6ok, {/— 6oatw, /2 — 3ybuatae
kojeco, /3- KauuoeManan uvecraeka; CA  cywuabuwi areuwr, T — Tomauso

WEEHHA Myp UEHTPOOEXKHbIE CHJLI NPEBLICSIT CHAY TAXKECTH, Lapsl
He OyAyT oOTpeiBaThes OT OPOHW H B pe3y/wTaTe NpeKpaTHTCSH
Bbliaua roTopod nulan. MedbHuua noayyaeT spalleHne OT 3JeKT-
pOABHraTedst yepe3 pPeAyKTOp, MPHUBOAHYIO LecTepHio /2 W padb-
eMHbiit 3y0uaTblii BeHell 3, B 3auenyeHHH KOTOPbIX BO3HHKaeT
OCeBOEe YCHJIHE, KOTOpOe BOCNPHHMMAaeT Hapsily € Maccoso#
HArpy3kodl pacnofoeHHBE CO CTOPOHLI 3auenJeHHs OMOpHO-
YIOPHBIA IOAWHNHAK 2.

B UIBM Hapsaay c¢ 3y6uaThiM NpuMeHsIIOT (PHKILHOHHOe 3a-
uenseHHe ¢ pacrnoJoXKeHHem MPUBOLHBIX POJIHKOB W XKoJec [0
topuaM Gapafana. B TakMx MejbHMUAX AONOJHHTENLHO TaKxke
yCTaHaBAHBAIOT ONOpPHble (HANPOTHB IIPHBOAHBLIX) H YMNOPHLIe
poaHKH BO u3bexanne cmeilueHust Gapabana. B stom cayuae
oTnajaer Heo6XxoAMMOCTb B 1anpax H IOAILHIIHAKAX.

[as npenoTspaluennst NbleRUsi U NPHCOCOB XOJOAHOrO BO3-
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Puc. 27. lleurpoGexnniit cenapatop IBM:

I. 6 - BXOJWOK H BLXOAHOW NaTPpylxu, 2. 3— nat-

PYGKH OTBORA YAOBACHHOH MbijH, 4 — BHYTPCHUHE

koHyc, 5~ Wapyxuas ofesattka (xopayc), 7-—
AGNATKH, § NPHBOJ AONATOK

AyXa B MeJbHHLY HenoABHXKHble naTpybku [ n [0 couseHeHb
C BpawalounmMucs lamndamMi 9 ¢ NoMOLLLIO ClelHadbHulX (NpH-
MHMHbLIX MJAH CaJbHHKOBLIX) ylJoTHeHuH (puc. 25, 8). [lo mepe
H3Hoca Lwapbl A06aBAAIOTCA B MeJbHHIY MO CMeyHanbHOMY Tpy-
6onpoBoay y yraenojawillero natpybka uju BO BpeMsi PeBH3HH
mesbHuL. [locTynalouinit B MeJbHHIY CYUIMJAbHbIA areHT BeH-
TYJAUpPYET ee BHYTpeHHHH 00beM W TPaHCNOPTHpYeT AaJjee rorto-
BYIO Obllb. TeMnepaTypy CYIWWH/JBLHOTO areHTa Ha BXode B yrJe-
nogamoiuii naTpyboKk caenyer orpaHHunBaTh (He Gogee 450° C)
B 3aBHCHMOCTH OT YCJOBHH HaeXHOH paboThl NOALIWITHHKOB.

B npouecce BeHTHASIMM MedbHHIBI NpoHCXOAMT rpybasi ce-
napauus nuiin, a 6oJee NOJHOe OTAeNeHHe KpPYMHhIX YacTHI
IPOHWCXOAMT B cenapaTopax. B cucreme ¢ 11IBM Han6osee pac-
NpoCcTpaHeHbl lieHTpoOexHble cenapatopsl (pHc. 27).

[Mocrynatilass no natpybky / B NpPocTPaHCTBO MeXKAy Ha-
py»Ho#i 0OeyaliKoid 5 N BHYTPEHHWM KOHycoM 4 NblieBO3AylWHAR
cMech TOPMO3UTCH M H3 Hee 1PH yMeHbLUeHHWH CKOPOCTH MPOHC-
XOAWT BhINafieHHe KPYMHbIX 4acTHIL, KOTOphle, CKAaMJMBasCh B
HHXKHel uyacTH, ckaTbiBalTca 1o narpybky 2 B measHuny. Oc-
TajdbHasi Nbllbk NO KOJblEBOMH 3a30py NOCTyNlaeT B 3aKpy4yHBa-
OWHK annapat ¢ JonaTkamu 7. M3 3akpyyeHHOro MNulIeBoro
nortoka 6oJsiee KpynHble 4acTHUBI NOA AeHCTBHEM UEHTPOOeXHbIX
CHJl MPHXKHMAIOTCA K BHYTPEHHMM CTEeHKaM XoHyca 4 W Bulna-
AaT B natpybok 3 u aajee B MeJbHHULY, a8 OCTABLIYIOCSH MEKYIO
MblJIb C TPAHCMOPTHPYIOUMM areHTOM (BO34YX, CYUIHAbHbIA arelT)
No BhIXOAHOMY maTpyOKy 6 HanpaBJsiiOT K KOTJAY.

B LUBM nocturaercst Menkui pa3Mod TBepAOro TONJMBA.
ITH MeJbHHIL LIHPOKG NPHMEHSIOTCA 178 yrvied NoBblleHHO
TBEPAOCTH C HH3KUMH KO3(dDHUHMEHTAMH Pa3MoI0CNOCOOHOCTH
K. << 1,0. ToBbilwennas MetaanoemkocTs LLIBM Bbi3bisaer 60ib-
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[UMe PAaCXOAbl SHEPrHM Ha NPHBOA CaMOH MEeIbHHUbl gaxe MpH
XOJ0CTOM XO[e, NOITOMY yBelHUYeHHe pacxoila ToMJuBa (MpOM3-
BOAMTEJIbHOCTH MeJbHHUbI) HeCyileCTBeHHO YyBeJgWynBaer 3art-
paTul 3HepPrHH. Yae bHble e 3aTpaThl 3HEPTHH Ha NoMOA elH-
HULbI MacChl TOMJMBA NPH 3TOM CHHXKawTCA cyuwectBedHo. [lo-
ToMy Haubosee pesecoobpazio UIBM skcnayatuposath ¢ Mak-
CHMAaJlbHO BO3MOXKHOH NPOH3BOAKTENLHOCTLIO, @ NPH HaNoJHEHUH
OyHKEpOB NbliH HX OCTAHABJHBAIOT.

Modnotkosbte meabinust (MMT) noayuniu B OTeyecTBeHHOH
3HEpPreTHXe OuYeHb WHPOKOE PpAacnpocTpaHeHHe [MPH  CKHraHuH
KaMEHHbLIX YIJell ¢ NOBLIEHHbIM BbiX0A0M JeTyunx (V94 >30%),
Oypbix yriei, ciaHies H ¢pesepHoro topdpa. M3menbuenne yras
B MOJOTKOBLIX MeabHHIaX (puc. 28) npoucxoilHT B pe3yabTarte
yAapa Mo KycKkaM TONJHBA PAa3MoJbLHLIX OPraHoB — Gua 3, wap-
HUPHO 3aKpenjeHHbIX ¢ TOMOILbIO NaJblieB 4 Ha OujaofeprKa-
TelsX 5, KoTopuwle B CBOIO Ouepelb NOABelUeHbl WAPHUPHO Ha
AMCKax 6, yCTaHOBJEHHhIX ¢ MOMOIbLIO WNOHOK Ha BaJdy 9. B 3a-
BHCHMOCTH OT rabapHTHBIX pa3MepoB MeJbHHUbI H TemnepaTyphl
CYWHABHOTO areHTa BaJj MOXET ObiTb CNJOLWIHLIM HeoXJa)kaae-
MbIM HJW NOJbIM, C BHYTPEHHHM OXJa)XAeHHEeM BOJOH.

YacTruuHoe u3MesbUeHHe TONJMBA MPOMCXOAMT Taxxe B pe-
3yAbTaTe €ro HCTHPaHHSg B 3330pe Mexay ObiCTpo Bpaulamllu-
MHCA Ounamu ¥ 6poHed 2, 3akpensieHHOH Ha Kopnyce [/ MeabHHIibI
GosnTaMH C NPOKJAAKOH MeXAYy HHMH Tello3BYKonorJoiaei
u3oasiunn  (acbectoBhix JuctoB). BenuuuHa 3a3opa  (ycTaHo-
BOuHHIA pa3mep 30 MM) oKa3blBaeT CyileCTBeHHOoe BJHsHHE Ha
KauyecTBO Pa3Mofa M INPOH3BOAHTENbHOCT MeJbHHUbL [lo mepe
ero yBeJHYeHHA B pe3y/abTaTe H3HOCA OWHJ HeOOXOAWMG MPOH3-
BOAHTH 3aMeHy nocjiearux. [lepnonnyHocTe 3Tol 3aMeHb! omnpe-
AenqeTca B lipouecce 3KCMJAyaTallMd MeqabHHlL B 3aBUCHMOCTH
oT abpa3uBHLIX CBOHCTB TonauBa (koaebJetcs oT 100 a0 2000—
3000 y).

TollainBo M CywHabHLIA areHT noABOAATCH no natpybxam 7
u 8. Tlo cnocoby nosBoda CYWHILHOFO areHTa pasiuyaiorT ax-
cuanbHble (MMA) u TaHreHumnasdbHbie MOJOTKOBblE MeJbHHIibI
(MMT). B MMA Bo3ayx noasaioT B 60KOBhle KapMaHbl, pacno-
JoxeHHule no 60kaM MeibHHIb BAOAb Bana, a B MMT Bosayx
M TONJHBO NOABOAAT MapajjeibHbIMH NOTOKAMU NG KacaTeabHOW
{TaHredHunaabHo) X poTopy. B Hacrosiiee Bpemsi npeumyuiect-
BeHHO BbinyckaioTca MMT npousBoanteasHoctoio go 00 1/4
(no Gypomy yriio).

Potop (Baa, aucku, OGuaoanepxareiad, 6usna) uepe3 camoyc-
TAHABJAMBAIONIHECA DOJHKOBbIE MNoMwMNHuKu [0 onupaercss Ha
eAHHYI0 C Kopnycom pamy /2 u coeiuHsieTCA € 3JeKTPoABHra-
TeseMm ¢ nomowblo apobesoil MydThl. B mecTax npoxoda saJga
poTopa uepe3 KOPNYC MedbHHUbLI MPeayCMOTPEeHbl BO3AYLIHble
(pexe CaJbHHKOBBIE) ynJaOTHeHHst /3, B KoTopble NOAEIOT BO3-
AyX ¢ HM30LITOYHbIM AaBJjeHHeM (nocje BeHTHasTopa [6 — cwm.
puc. 25, a).
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Puc. 28. MonoTKOBaA TAHTeHUHANbHAS MebHHLA: )

! — xopuyc, 2-- 6poust, 3— 6uaa, 4— nanbuwl, 5— Guaogepxaress, 6  Auck, 7, 8—

BXOAHBIE BaTPpyOKH TOMAWBA W CywWiabHoro arewTa, 9— saa, /0— camoycTanasauBaw:

WUIHECSt POJHKOBHC NHOAIIHNHWKH, [/ — Reepub, [2— onopuasn pama, /J - soaayurHoe
ynaotieuune




Ilnst npoBepeHHss peMOHTa MeJbHHUbL (CMeHa 6uj, GpOHH,
BbleMKa poTOpa) npeldycMOTpeHbl Ha Kopnyce asepuwl // u Co-
OTBETCTBYIOIHE Pa3bembl, 3aKpblBaemble Hak/aaKaMu.

B MMT noctynatonsii cylunabHbIA areHT Hanpasjsiercsa noa
poTOp Hepes cJoH Bpaulaioilerocs TomauBa. JTo obecneynBaer
Oosiee MOJIHYIO CywKy pasmaJduiBaemoro tonausa. C pocToM Ko-
JMuecTBa TOMJAHBA (IIpH 1eperpy3Kax) yBeJHYHWBaeTCs CONpo-
THBJIEHHe [Jst NPOX0oAa CYIIHJIBHOrG areHta, yMeHblUaeTcsi ero
PaCX0d M MOXET NPOHCXOAHTh 3aBaJHBAHHE Me/bHHIIbI TONJHBOM.
[Tostomy no cpashennio ¢ MMA B MMT nocrurawres Gosee
KayeCTBEHHAasl CylIKa W BbICOKAs 3KOHOMHUYHOCThL pa3mMoJa, Ho
MMT uyBCcTBHTENIbHBI K Neperpy3kam, K KauyeCTBY TOMNJAMBA, WM
CBOHCTBEHHA Tak»e NyJbCalHOHHAA BblAaya TrOTOBOH NbIIH.

JocTOHHCTBOM MOJIOTKOBBIX MEIbHHIL SBJAAIOTCH INPOCTOTA H
Mafas MeTall0eMKOCTh KOHCTPYKIMH, YA0BCTBO U SKOHOMHUHOCTb
3KCMVIYaTalluH, BO3MOKHOCTb HCNOAL3OBAaHHA 1J5 TOMJMB MO-
BbilUEHHOW B3phiRoonacHocTH. CpelH HEL0CTAaTKOB cJelyeT oOf-
MeTHTb rpyfocTb MOMOJA M HHTEHCHBHBIH HM3HOC MeJIOUIHX Op-
raHoB Ha TONAMBAX MOBBILIEHHOH abpa3WBHOCTH, 4YyBCTBHTE/b-
HOCTb K NonanaHuio MerajJa.

Tpebyemoro KawecTBa Nbl1M B MOJOTKOBBIX MeIbHUUAX AO-
6vBalOTCH  YCTAHOBKOH CenapaTopoB, MNOCTaBJeHHbIX COOTBET-
CTBEHHO THNOPA3Mepy MeJbHUL, M HEKOTOPHIM H3MeHeHHeM
pacxoja cyuiuabHoro areHta. /luanasoH H3MeHeHWs! pacxoaa
CYWIHJbLHOrG areHTa B MeJbHHLE, C OLHOH CTODOHLI, OrpaHHuYeH
BO3MO>KHOCTHIO MOSIBJIEHUS! Neperpy30K M 3aBaJjloB, a C APYrod —
€e pacxoJaliMBaHHeM H CBSAI3AaHHBIMM C 3THM 3aropaHusMH H
B3DbIBAMH.

Oraeneide KpynHoil MNblAiM NPOUCXOAHT NOA AeHCTBUEM CHJ
TAXKECTH — B rpaBHTalHOHHLIX (puc. 29, a) cenapaTopax u Bo
BXOJHbIX naTpybxax / ueHTpoGexxHbIXx cenapatopos (cM. puc. 27)
WK NOA NEHCTBHEM HHEPUHOHHbIX CHJ B pe3ysabTaTe MOBOPOTOB
¥ 32KPYTKH NbIIEBO3AYILHEIX NOTOKOB — B MHEPLUOHHLIX H LEHT-
poGexHuX cenapatopax (puc. 27 u 29, 6, 8).

B rpamdTauMoHHbIx cemapatopax TpefyeMas TOHHHAa [OCTH-
raerca YyCTaHOoBJeHHeM HeoOXOAMMOH CKOPOCTH BOCXOASLIErQ
(OTOKAa CYWHJABHOrO areHTa B KOpNyce, a B WHEPUMOHHLIX cena-
paTopax — B pe3yabTaTe HW3MEHEHHsl ¢ nomouwbi npusona [0
nodoxeHust aonatox 9 (puc. 29, 8) wau wubepos 7 (puc. 29, 6),
OTKJOHSIIOLMX TOTOKH MBJEBO3AYLWHONH CMeCH, a TaKXe CooT-
BETCTBYIOWEH KOH(DHIypanneil kopriyca 3 U BHYTPEHHHX YCTPOKCTB
8 cenaparopa.

AddexT Ucnoab3oBaHHst LUeHTPOOEKHbIX (HHEPUUOHHbIX) CHJ
i1 OTHejeHMsi TBEepAblX 4YacTHIl OT ra3oBOro (BO3AYLIHOrO)
NOTOKA HCNOJbL3YEeTCS TaKXKe B TaKHX YCTPOHCTBAX, KaK LLMKJOHLI
(cm. puc. 25, n03. 23), 3010y/IOBHTENH H AP.

[lpn ycTaHoBke uneHTpobexHbiX cenapaTopoB Hald MOJOTKO-
BbIMH MeJbHHUAMH OKa3blBaeTCA 3aKPbLITOH 4acTb poTopa w
YMEHbLIAETCA BbIXOAHOE CEeueHHe, UTO BeAeT K POCTy CONpOTHB-
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Puc. 29. Cenaparopbl MONOTKOBLIX MeJbHHULL
a — rpaBHTAUHOHHLIA, 6 — HHCPUHOHHBIH, 8 - HCHTPOGeKubifA; /-~ MedbliHua, 2— BXoA-
HOW YUaCTOK Cenaparopa, 4— Koplye cenaparopa, 4, 5- - BX04HHE NATPYGKH CYUIHABHOFO
areHTa H TouAHBa, 6—- BLIXOAHOH YYAaCTOK (naTpy6OK) 1bLIEBO3AYUIHOH CMecH, 7— pery-
AUPYIOUIHA WHGEp (HapY)Kuan ofeuakika), 8§— BHyTpennuit kouyc, 9— nonatku, 10—
APHBOA NONATOK, {1, {2 — natpy6ku BO3IBPATA YJOBACHHONH MHAH

JAE€HHA W UOBBILIEHHIO [ABJEHHS B MedbHHULE, B NUTATEAAX H BO
BXOAHLIX ycTpoiicTBax. [loBbluieHue AaBjAeHMst lLpenbsBAsAeT
GoJee BbiCOKHE TPeGOBaHUA K YNVIOTHEHUIO MeNbHHUBl H yKa3aH-
HbIX Bblllle YCTPOHCTB.

MenpHuua-Bentnasatop MB (puc. 30) couetaer B cebe pas-
MOJIbHOC YCTPOHCTBO M TATOAYTbEBYIO MalllHHY, CHOCOOHYIO Ha
BCACbLIBAIOWEH CTOPOHE CO3/1aBaTh paspeXkeHWe, a Ha BbIXJON-
HOH — H30bITOYHOE JaBjeHHe. DTO CBOHCTBO HCNOJb30BaHO 144
NPECHMYLLECTBCHHOTO NPUMCHEHUST 1SR CYIIKH BLICOKOTEMIICpa-
TYPHBIX TOIOYHBIX 1a30B, OTOMPAEeMbLIX W3 TOMNOYHOH Kamephl
WAM ras’oXofoB KoTaa. Magoe coaepxaHue KHCJI0pPoAa B 3THX
razax (0O, veHee 16%) nenaeT CHCTeMy ILUIEIPHIOTOBAEHHS
npaKkTUyeckH B3puiBobGe3onacHoi. OTcyTcTBHE AOTMOAHUTENLHOMN
TAMOAYTHEBOM MallMHLl 33 MEAbHHULUCH MPH 10CTATOYHO BLICOKOM
pa3BMBaeMOM €10 [1aBA€HHH W B3pbiBOGE301aCHOCTH CHCTEMb
No3BOJsIeT 06eCrneynTh rAy6oKYyio CYWKY TOIIHBA, MOAJEPXKHBATE
33 MeJbHUUEH BLICOKYIO TeMmnepaTypy TrasoTOoIIHBHOH CMeCcH
{no 180—200° C).

Pa3mon KyCcKOB TOIUIMBA, MOCTYNAOWHNX BO BXOLHOH Y4yacTOK
3 MeNbHHUBI H aajee K POTOPY, HPOMCXOAMT B pe3yapraTe HX
COyAapEeHHA ¢ OBLICTPONBHIAIOUIMMUCA MCAIOWHMH JIONATKaMH 7
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Puc, 30. MenbHuua-BeHTHARTOP:
/-— apeaBKAONeHHble GUAa, 2, §— kpoioukH ¥ OCHOBHOA JAMCKW, 3— BXOAHOH Yy4acToK
(aBepua), 4 - 10APOAAILHA Tazoxoa, 5— cenapatop, 6 BuAAOUWKHE NHAETa30BHH Ba-
Tpy6oK, 7 — MeJlulHe N0faTKH, 9— TOpUCBbe GPOHEBLIC NIHTH, [O0— MOLWHAHHK, /f—
INEKTPOABHraTeNb, /2— paanannubie GponeBble NAUTH, /3-— OCHOBHLIE HECYIIHE N0MATKH

poTOpa, YCTAHOBJIEHHOTO B KOPNMYCC H KOHCOJMbHO OMHPAIOLLETrOCH
Ha POJHKOBbie HOAWHNHKUKK [0. PoTop COCTOMT M3 OCHOBHOrO
8 v Kpowluicero 2 JHCKOB, COEAMHEHHbIX HCCYLIMMH JIOTATKAMH,
HMEIOUIHMH LIS JKECTKOCTH KPHBOJUHCHHYIO PopMy. K OCHOBHBIM
JonaTkaMm €O CTOPOHbl Haberamlomero TOMJIHBA [IPUMbLIKAIOT Me-
A0WHE 7 JIONATKH M3 W3HOcOCToHKoro marepuana. Kopnye no-
KPbIT H3HYTPH TOPLEBbLIMH 9 M pannaabHbiMy [2 6GPOHEBbIMH
NJIUTAMH M 3ByKOTensmoudoasuued Mexay HuMu. C  TbuibHOH
CTOPOHbl OCHOBHOTO [HCKa, obpawieHHOH K TopueBoit Gpone,
PacnosioXReHbl  paldHafibHO  YCTAHOB/CHHBIE  BEHTHJSUHOHHbIC
Jgonatky, obecneydBaloluue OTBOA Tas30B M CO3JaHWe B 3Toil
30HC paspeXKEHWs, HCKAKYaulero Bu6POC ra3oB C NbUIBIO B
CTOPOHY [OALKITHUKOB M 3JIeKTpoaBuratens /J.

OcCHOBHbIM TOBpexaaembiM 3nemeHtoM MB sBasieTcs potop.
Erc peMoHT B Kopriyce c/OXeH K MO3TOMY OOLIYHO TMPOH3BOAAT
€ro 3aMeHy nyTeM CHfITUSl ¢ Bala CleuHajdbHbIMH YCTPOHCTBaMH
(HanpuMep, aBTOIOrPY34YHUKAMH), MNPeABAPHTENbHO OTCO€IHHHB
H OTKaTHB BXOAHYIO YacTb — JIBepLY.

Ilpu s3amene poropa u TOpueBo# GpoHM ocofive BHHMaHHE
CAeAyeT yAeNATb NapanieNbHOCTH WX YCTAHOBKH C HEOGXOQHMbIM
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3a30pom, uTOObl NpU paboTe HCKIOUHTL MNApa3uTHBIE BHXDH,
NOBLILEHHBIR H3HOC W CHHXXCHHE Pa3BMBaAcMOro Hatopa.

CJjeayeT uMeTb B BHY, UTO M3HOC MENIOWHX JonaTtok B MB
XOTA W HeBeJIMK, HO, KaK NPaBHJIO, NMPOHCXOJAUT HepaBHOMEpHO,
BC/IEACTBHE UYETO H3MEHAeTCs 1poduiab JIOHATKH W BeHTHJSLN-
OHHblE XapaKTepUCTHKKH (T. €. pa3BWBaeMblit HANOpP, MOULHOCTH
¥ pacxol oTOMpaeMbiX rasoB), YTO YXYIlideT 1POUECC CYLUKH
¥ pasmosia TOIIMBA, CHHXKACT NPOM3BOAMTENBHOCTh MEAbHHLbI.

Jasi yayulleHnss KadecTBa pasmosiia M PaBHOMEDHOrO pac-
npeaesicHdss TOMAKMBA TO JOMNATKaM pOTOPA HWHOTAA Ha BXode
nlepes pOTOPOM YCTaHaB/AWMBAIOT [MpeABKJIIOUCHHble OHaa I, co-
€JHHEHHbie C JAHCKaMH, YCTAHOBJIEHHBIMH HA YIJHHEHHOH 4acTH
BaJla poTopa.

MeAbHHLbI-BEHTHAATOPbl  HoJlce UYBCTBHTENbLHLl K HAJHYHIO
MeTaana B Tonanse, uem UIBM u MMT, 1. e. upu ero Hasinynn 8 MB
oTMeyaloT acdopMaudio donatok. [loBpexacHie nonaTtok Moxer
BbI3bIBATLCA TaKKe 00pyLieHHeM BHyTpenHed oOMYpPOBKH noasoasi-
ULHX Ta30X0J0B.

WM3-3a HeobxoauMocTy obecneycHUs liepefl MeIbHHLUEH TeMmnepa-
TYpbl CYWWABHOrO areHTa He Gonee 450° C nepen Helt ycTaHaBiH-
BalOT TPYOY HHCXOASLLCH CYWKH (cMm. puc. 25, 6), BO BXOAHON YacTu
KOTOpo# caenyer obecrneynBaTh pPaBHOMEPHOCTL pacrpeieneHHs
CYWH/ILHOrO areHTa H TONJHBA.

Hanunune HemoTHoCTeH B COGIHHEHHAX BLICOKOTEMIIEPATYPHLIX
ra3’oxoj0B, BO BXOJHOW 4aCTH MeJbHULbL W B NUTaTe/NsAX TOMJIHBA
C110cOBCTBYIOT MOABICHHIO GOMBUINX TPHCOCOB XOJ0JHOTO BO3AYXa
M YXYALLEHHI0 paboThl MeNbHULL. YCTPAaHEHHIO [IPUCOCOB ciaelayeT
YAeJIATh Cepbe3HOC BHUMAaHHE TIpH 3KCTIAYaTalUHH CHCTCM [IblJENpH-
TOTOBJIEHHUA.

MenbHHLbI-BEHTHAATOPBl Hanbosee LiMPOKoe pacnpocTpaHeHune
NoJAyYaloT B KOTAAX, COKHIAI0WUX BLICOKOBAAXKHbe 6yphie (10 60%
BJ1arH) W KaMCHHbIC YTIJIH.

CpennexoaHble MesbHHUBL (pHC. 31) 110CTPOEHBLI HAa TpHHUHKTE
pa3mofia pa3aBAWBAHHEM H 4ACTHYHO HCTHPAHHEM YyIJeH MexAy
PasMONbHBIMH OPraHamMy: BpauialoWKUMCA TOPH30HTaNbHbIM, C1ab0-
HAKJOHHBIM WIH KPYTOHAKJIOHHBIM CTOJSOM 2 H NPUXKHMACMbBIMH
K HeMy nupyxuHamu /[ (yepe3 puiuard 8) Bankamu 6. Tornnso
noaaercs Ha LUEHTPAJbHYI 4acTb PasMOabHOrO CTONA, COCIHHEH-
HOro uepes npuBod /4 ¢ 3JeKTpoABMraTe/]eM, W 101 AEHCTBHEM
UCHTPOGEKHBIX CHJ CIION3A€T 110/] YBJEKaeMble CTOJIOM Pa3MOJibHble
Baaku. [oroBas, BbiXoAAULAS W3-NOA BAaJKOB YrofibHas IbiJb
MOAXBATLIBACTCH CYLIHAbHBIM aT€HTOM, IOCTYNAIOIIWM CHH3Y yepes
JIONaTKK HaNpasasolero aniapaTta 4, 1 BLIHOCHTCH jaJiee B cena-
paTop 9. B KauecTBe CYWH/JbHOTO areHTa MPEUMYILECTBEHHO HC-
ONb3YyeTCA ropsuyuH BO3AyX ¢ Temnepatypoli He Gomee 350° C.
KpyinHble uyacTuubl yris, OTgejdeHHbie B cenaparope, no Tedke
BO3BpaTa [2 1MOCTYNaloT CHOBA B MeJbHHUY Ha 10pa3Mmos BMecTe
C CbipbIM YIJ/IEM, a lIbIJIEBO3AYLIHAS CMCCh 110 BLIXOJHOMY raTpyfKy
HanpasAsAeTCsA B 1bIIENPOBOAbLI K TOPEJIKAM.
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Puc. 31. Cpeaxexonosas MeasHuua:

/— KOpOG fI0RAYH BU3AYX3, 2~ Pa3MOAbHbf €TOA, J- - Hanpasasowmki annapat, 4, 5—

6poseBan 1aWTa W Gannax, 6— BaNOK, 7— NOMWHAUNK, 8-- puuar, 9— ceuaparop,

10— aouatku cenaparvopa, //— npyxuHa, [2— TeuKa BO3BPaTa, /3— KOPNYC MeENbHHUM,
14— npubBoa



CpennexoaHble MENLHHLbl He AONyCKaloT B
TOMJIKMBE MCTAMJINUCCKUX BKAIOUEHHH u TIpeame-
TOB OBbLILWIEHHON IPOYHOCTH, TAK KakK UPH No-
fanaHuu TaKHX NIPeIMeTOB BaJdKH NPHIIOAHHMA-
IOTCA W pa34aBNHMBAHHE YXYALIAETCH, YBENAHYH-
BACTCA AO0AS1 KPYMHBIX KYCKOB, BbIHOC TbLIH
(cnen0BaTeNbHO, MPOH3BOAUTENBLHOCTL MEelb-
Huubl) Pe3Ko MajnaeT, a 3aBaJj MesbHUUBI H ee
neperpy3ka coOTBEeTCTBEHHO Bo3pacTaioT. Bo-
3pacTacTt ¥ KOJWYCCTBO TONAMBA, NPOBAJHBAIO-
iieecss NOJ Pa3MOJbHLIH CTOM B BO3AYWHbIE
Kopo6a /. B 3tom cayuyae npuxojuTca ocTa-
HABNMBATL MENbLHHUBL U yAaJNsiTh M3 HUX BMe-
CcTe ¢ TBepAbIMH TipeameTamH Bechb yroab. Ilpu
TOM 4acTO OTMEHEeTCHA [0JOMKA Pa3MOJbHBIX
oprasos. C weablo ipodncHus pecypca paboTsl
Pa3MOJibHEIX OPTraHoOB U ITOBbLIIEHHS] HX PeMOH-
TOMPUTO/HOCTH PA3MOJbHBIE CTOJIb B 30HE KOH-
TaKTa ¢ BaJKAMH MOKPLIBAIOT CHeMHbIMH 6po-
HECBbIMH HAWTAMK 4, a BaJKH — CbEMHBIMH
6aHna)kamMu 5 M3 NPOYHOTO H3HOCOCTOMKOTO
meranna.

Ha a3nexTpocTaHuMsiX €O cpeaHexOIHbIMH
MelbHWuamu HeobxomauMma Hagexno paboralo-
ulaf CUCTCMa MeTaNI0y/NaBJAMBaHHUA, YCTAHAB-
JinpaemMana Kak 110 11p()6HJI()K, TaK JOMOJHHUTEI b-
HO W nocie Hux. [loBuweHHas uyyBCTBHTEND-
HOCTb K COMlEepXaHHi0 B TOIJIMBE MeTajdia M
JAPYrHX TPOYHbIX TPEAMETOB siBJsIeTCS O1HOH
M3 OCHOBHBIX TIPHYHH, CAEPXKHUBAIOUIHX pacrpo-
CTpaHCHHE IKOHOMWUHBIX CPCAHEXOJHBIX Melb-
HUL.

Baaxuble 3oabHbIE YTAKM B 3THX MeJbHHUAX
CJAMNAKTCA W ClIPECCOBLIBAIOTCS MO PasMoib-
HbiMH OpraHaMM, B pe3yabTaTe yero yxynuaer-
cA nx paszvon. [losroMy npeanouTHTENbHO HC-
01b30BAHNUE CPEAHEXOAHBLIX MEJAbHHLU A1
OTHOCUTENBHO CYXHX MaJo30JbHLIX KaMeHHbIX
yrie.

B cucremax nbienpurotoBicHus ¢ OGyHKe-
PamH NbUTH focae MCJIbHULL W CenapaToposB Iibl-
JerasoBo3aylwHan CMeCh NMOCTYNAeT B IIbLICBLIE
LLHKJOHbI, B KOTOPbIX OT ra3oBoH cpenbl oTae-
AAETCA Nbilb, HApaBAseMas najee B HyHkepa.

Linknousl (puc. 32) paboraioT Ha HHEPLH-

Pnc.

32. [esesoit

UHKAOH:
[, 2— noaBoARAWHA H
0TBOAAINAE naTpybru,
3— Kopayc, 4— nblae-
1poBoa: /— nbneBo3-
Aywnaq cmecw, [[—
apiab, 11— oynten-
UbIH CYUSHABHLIR arent

OHHOM MIPHHUMIIE YNABJANUBAHUA TBEPAbIX YACTHL U3 NPEABAPUTEb-
HO 3aKpyyeHHOH nblaera3oBod cMecH. 3akpyTka obecneyuBaercs
BBOAOM CMECH 110 TAHFEHUMANBHO YCTAHOBJEHHOMY MnaTpybKy /.
TlpH 3akpyTKe yacTHUB OTXKHMAIOTCH K CTEHKE KOpNyca 3, TepAloT
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Puc. 33. Kaanau-mnranka:
!, 4— nepexojuble BXOAHON W BbLIXOAHOH
6 yuactku, 2-- kopnye, 3— Kaanau, 55—
puiyar, 6 - npotuBosec

CKOpPOCTb W MafaiT BHH3 B
KOHHYECKYIO 4acTb H janee B
OTBOAAUWHH mblienposox 4,
COCOHHCHHBIH ¢ OYHKCPOM TIHi-
JU (WKW C PEBCPCHBHBLIM LiHE-
KoM 26— cm. puc. 25). Oun-
WEeHHbLIA OT NblK MOTOK Yepes
naTpyboK 2 OTBOMHTCA K MeJlb-

6 HUYHOMY BEHTHJATOPY.

Tak Kak UHKJIOHBLL M cena-
paTopbl HaXxomATCA HOA paspe-
KCHHEM, TO MOABJICHHE He-
ILIOTHOCTEH B MX KOpMyce WJIH
B OTBOASILUMX [IBUICNPOBOAAX
(4 wHa puc. 32, [3— cm.

= pHc. 25), a Takxe 60Jiec BLCO-
s Koe AaBjeHue B obopylosa-
HHH, C KOTOPbIM COEAHHAIOTCH
3TH 1ILUIENPOBOALI, BbI30BYT
BCTpPeYHOE [IBUXKEHWUE Ta30B H
NepeHoC MbWIM M3 OTBOASLLKUX NbLICMIPOBOAOB CHOBA B UHKAOHBI U
cenaparopbl. ITO CHU3HT CTEl€Hb YJIaBJIMBAHUA NbIIH B LHKJIOHE H
KauecTBO peryjadpoBaHUn cenaparopa.

Bo nabexanue 3TOro ABJIEHHS (IPEYCMATPHBAIOT YCTAHORKY Ha
3THX bWICHPOBOAAX KJANAHOB-MHTranok (puc. 33).

KaanaHbl-MHradkn coaepkat Kopnyc 2 ¢ NepeXoAHbIMH ydacT-
KaMmu / ¥ 4, IIOTHO NpH/eralouIMil CHU3Y K yHacTKy 4 KOHHYECKHH
Kaanau 3, coeauHenHblit puiyarom 5 ¢ npotuBoBecom 6. [loctynaio-
a8 U3 NLIEIPOBOLA BOAA B NepPeX0jIHbIH YYacTOK 4 11blJib HaKaTIK-
BaeTCs Ha KOHWUUEeCcKOM KiaanaHe. Koraa cymMmapHasi macca mnbii
¥ KjaallaHa HpeBbICHT YCHJMe OT IIPOTHBOBECA, KJIAaNaH onyckaeTcs
H Mblib BLICHMAETCA B HHXHIOW 4aCTb KOPAYCa KAdlaHa-MUTdTKH
H B HHXepacnoloXeHHoe 060py/l0BaHHE, 110CTe Yero KJaatal
[O/HUMACTCS, 3aKPbIBAs CHU3Y HPOXOA rasam (B8o3ayxy). ObbiuHO
yCTaHaBJAUBAKOT 110CAEA0BATe/1bHO /1B KJanaHa-MHTaflKH.

Ilo3upoBatue CuIPOro TOMJWBA U YTOJbHOH MblJIK 1IPOU3BOAHTCH
MUTATCASIMHK, YCTAHABJIMBACMbBIMH N0 COOTBETCTBYIOUIHMH OyHKe-
pamu. Cpeau nuraTened nblin HanboJee pacrnpocTpaHeHbl LiHeKo-
BbIC W JIONACTHbIE, AAS CLIPOTO TOMJAWBA IPHMEHSIOTCS CKpeGKoBbIe
M TapenbyaThiC JOMACTHLIC MUTATCIM, @ TAKXKC JIEHTOUHbIE TPaHC-
nopTephl.

B ckpefKoBbix nutaTtensix yrasi (puc. 34, @) TOINIHBO M3 OyH-
kepa 7 MOCTynaeT uepe3 BXONHOM NatpyboK 6 Ha pasfeuTe/bHbliH
cTon 2, ¢ KOTOPOTO OHO cKpeGKamy, WapHUPHO 3aKPErUIeHHBIX
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Puc. 34, MNurarean cwviporo tonausa:
a — cKpeGKoBLIA, 6 — CKpeOKoBHIA 103aTOp, @ — TapeabyaThifl (NONACTHOR). J— HaTsX-
Haf 3BE3104Ka, 2— PA3ACAUTCAbHHHE cToA, 3— uens, 4— peryaatop caof, § - npusoa,
6~ 8XxouHOH naTpy6uk, 7— Oynkep, 8— 11puBOAHAR 3Be3NO¥KA, 9-— BRIXOAHOH naTpybok,
10— croa, 11— paauansubie neperopoaku, /2— peayktop

Ha uensx 3, cHpacbiBaeTcs B HHXKHIOW uacTh nuTatedas. Ilanee
TOMTHBO TEMH K€ CKPeOKAaMH, HO IBUTaIOLIMMHCA B MPOTHBOHOAONK-
HOM HArpaBJ€HHH, [ICDETACKMBACTCA K BLIXOAHOMY TNaTpybKy 9.
Llenb 3 upnBoaMTCA B ABHXKeHHe yepe3 Ban GapabaHa (1PHBOIHON
3BE3/I0UKH) 8 ABHraTeseM, obecreynBalouliM H3MEHEHHe yacToThl
BpauleHns B jguauiasode ot 1:3 mo 1:5. Pacxoa TOmJAWBA MOXKHO
MU3MEHATL DPEryJsiTOpoM BBLICOTbl C0sl 4 C MOMOLLBIO 1pHBoAA J.
KOHCTPpYKUHMA KpenJeHna HaTAXHOR 3Be3104KH [ Mo3BOJSET 11po-
H3BO/IMTb HaTsXeHWe uenn 3. Ha B3pbIBOOIIACHBIX JIErKO 3aropat-
LHXCS TOMJIMBAX BO3MOXHO BO3rOpaHUe [UIMTENbHO JeXKauleH
B MATATC]E Nblik (Hanpumep, B Yraax y HaTAXHOH 3BE3A0YKH).
[Tostomy, Hanpumep, aasi Topda pasaeanTeabHbIH CTON 2 YATHHSIOT
OT HAaTXXKHOH 3Be3/I0UKH [ [0 BbIXOAHOTO mnatpybka 9, upusa-
PHUBAIOT €ro K GOKOBBIM CTCHKaM MHUTATeNd M U3MEHSIOT HailpanJe-
HHe NBH)XXeHHsi cKpebkoB. [lMHa ckpeGKOBLIX uMTaTeJiel olipene-
NAETCA PACCTOSTHHEM MexAy OyHKepamHu ChipOro Yrisfi U MCJLHHU-
L@MH H MOXKCT COCTABAATL 3HAYHTRABbHYIO BeaMduHy (10 20—30 m).
B 3THX cy4asix n3-3a NepekocoB JICHT, H3-3a MOBbLILWEHHbIX Harpy-
30K Ha HUX cToAba ToniuBa B OyHkepe Habaiogaercss o6pbiB
uenen. kA ycTpaHeHHs 3TOro siBJEHHs] B HACTOSLIEE BPEMS CTaJiU
IPUMEHSATb COYETAHHE INTHHHLIX TPAHCIOPTEPOB (IIPEUMYLLLECTBCHHO
JIEHTOYHbIX) W CKPCOKOBBIX [J03aTOPOB CLIPOIO TOINIHBA.
CkpebkoBbi no3aTop yrasi (puc. 34, 6) KOHCTPYKTHBHO aHa-
JIOTHUCH CKPEGKOBOMY MUTATENIO, HO HMeeT BoJee KOPOTKHeE el 3
¥ HaKJIOHHOE pacliofoxehnue ctona 2. JIeHTsl TpaHcopTepa pacio-
Jarat 3a aosatopom. HakioH ctona 1103BoAsieT YMEHbIWTDL He-
pPaBHOMEPHOCTb BbIXOAa yras u3 OyHkepa. [Ipu ropusoHTanbHoM
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pPacnoJioXKeHHH CToJIa BLIXOA MbTH H3 DYHKEpa NMPOUCXOAHT TOJNBKO
U3 o6beMa, paciiooKeHHOTO Had TepBhIMH CKpebKamu (npasas
4yacTb BXOJHOro natpybka 6, puc. 34, a).

TapenpuaTblii {sonacTHOR) NMUTaTeAbL yrasi (pHc. 34, 8) umeeT
paclooXeHHbli o 6yHKepoM 7 B KOpyce Bpautaouuiics ctoa 10
¢ paaMa’bHbLIMK ieperopoakamu /1. Boicbinaouleecs u3 OyHkepa 7
TONJIMBO TlepeMeuiaeTcsi NOA ACHCTBHEM UEHTPOGEXHbIX CHJI NO
croay [0 k BeixogHomy naTtpyb6ky 9. PeryauposaHue pacxosa
YyIJIA B NHTATeJe [OCTHTaeTCs H3MEHEHHCM 4acToThl BpALUEeHHA
CTO1a MUTATENA U MTOJOKERHA PETYNATOPA CJA0A 4, BHINOJHEHHOTO
B BHAC KOAKCHaAbHONO UHMJAWHIPA.

Ilurarean nblau (puc. 35) N0 CpaBHEHHIO C NUTATEAAMH CbIPOTO
TONJAUBA UMEIOT MEHbLLHE Pa3’Mepbl, BLINOIHAIOTCA C MaJbiMH 3330-
pamMu Mexay KopnycoM H pabouHM OpPTraHOM IAf HCKJIOUCHHSA
nepeTedeKk MeEJKOH MbliH.

LilHekosblfl nbienuTtarenb {puc. 35, a) COACPKHT B UHJTHHIPH-
YyeCcKoM Kopriyce / BUHHTOOOPA3HbIH LWHEK 2, TPUBOAMMbIH BO Bpaule-
Hye neKTpoasuratenem 5. B npuemHoi vactu nurateas noa GyH-
KepoM 4 [QMaMeTp BHTKOB IIHCKA MOCTCMEHHO (B HanpaBJCHUH
JABHKEHHS TILUIH) YBCJAHYHBACTCS, YTOOL 06eCNCUnTh paBHOMCPHDIH
cxon ubiM u3 OyHKepa B nurateab 1o Bced ero aauHe. [lpn
OIMHaKOBOM JHAMETPE BUTKOB «pa5()TalOT» TOMbKO [I€pPBbl€ BUTKH,
Kak u npH pabore ckpebKOBOro 1HTATeNA yras (cm. puc. 34). [las
YMEHbLUEGHHS CaMOIIpOM3BOJBHONR [IepeTeykH MALIAH B TOCHEAHHX
BUTKaX (NMepell BLIXOAHBIM naTpybKoM 6) ar Mexiay BHTKa-
MH yMeHblualoT, obecrcynBasi Tak Ha3blBaeMyw «IMojlipec-
COBKY».

Pacxon ublin peryJmpyioT uaMeHeHHeM YacTOThl BpaLlLeHUS 1LIHeKa,

JlonactHble nuTaTtenu {puc. 35, 8) COCTOAT H3 UMIHHAPHYECKOTO
Kopnyca {, Mo OCH KOTOpPOI0o yCTaHOBJEHbI Ha Baay /4 nocienosa-
TCJALHO 110 XOMY NblIH BOPOIUIHTEIb 7, BepXHee mepuTedabHoe [0 u
HUxHee nogaloulee // koaeca. [1blib 3 GyHKepa 4, pa3pbixJeHHas
BODOLLMTECM, Yepe3 OKHO 8 B BepXxHell Kpbillke 9 BBOAHTCSA B 110-
JIOCTH BEPXHEro KoJeca W jaanee oflpelecHHbiMU 203aMH yepes
O0KHO /3 MocTynaeT Ha HUXKHee KOICCo, OTKYAa — B NblJieBbljlalo i
natpybok 6. B JonacTHeIX uHTaTeNsX MOBBILICHHOH MpPOM3BOIM-
TeNILHOCTH [IPHMEHAIOT 1O ABA BXOJHBLIX M BBIXOAHbIX lATPyOKa.

lllHekoBble nNUTaTeNH NPHUMEHSIOT 451 OypbiX H KAMCHHBIX
yraeH, jonactHbole — /15 6osee cyxux tonsnu (tuna AL, Touwmx,
KaMeHHbIX).

[Tocne nuratenedl yroabHylo Mblib, CMEWHBAs C TPAHCHOPTH-
PyIOLIUM areHTOM B CMECHTEeAsX, HAaNpaBJafIoT 8 TOPEIKH (10 liblie-
IPOBOAAM KPYIJVIOTO CCYCHHSI CO CKOPOCTBLIO 1noTOKa 6osiee 25 m/c
(B0 H36exaHHC OTJIOXKEHHH Mbiyin). 3HAYHTENAbHOC YBeJHYEeHHe
CKOpoCTH MoToka (6oaee 30-—32 M/c) BbI3BIBAET W3HOC Iblie-
NPOBOJIOB, YTO HEXKENaTeabHO H3-3a BO3HHKAIOUIHX NOTEPb TOIIWBA
H TbLIEHHH. YMEHbUIEHHs H3HOCAa H 3aTPaT HA PEMOHT yaaercs
JROCTHUTHYTb I1PH OCHAUIEHHH KOTJOB NblJIENIPOBOAAMH BbICOKOH KOH-
ueHtpaunu ublau (IMBK).
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laasa yersepras

OPTAHU3ALHUSA U YCTPOHCTBA COKUTAHUS
TONJHBA

§ 14. OCHOBHbLIE YPABHEHHA H MATEPHAJIbHbIN BAJIAHC
NMPOWECCA TOPEHUSA

“pOuCCC TOPEHHH TONJIHBA — 3T0 COBOKYMHOCTH XHMHUYECKHX peaxuuii OKHCJe-
HHAl €70 FOPIOYHX KOMNOHEHTOB, CONDOBOXAAOUWIKXCH BbileJleHHEM 3HAYHTEJNbHOrO
KOAHUYECTBA TeNAoTn.

Ilpu opraHu3auuu 3TOro npouecca CTPeMsITCH CO3MaTh YCJAOBHA
Haubo/ee NoJAHOTO NepeBoaa XUMHYECKH CBA3aHHOMA TeILIOThl B Tell-
JIOTY 06pa3yoUnXCs TPOAYKTOR ropeHus. st ropeHns HeobXoaum
kucaopoa. MHTeHcHBHOCTL ropeHHss BO3pacTacT C YBeJAHYCHHEM
temmieparypbl. [losToMy B TOlKax KoT/i0B obecneunBaioTcs Henpe-
PLIBHBLIH, PaBHOMEpPHBLIH 10JABOA OKUCJAUTENS B AOCTATOYHOM [JF
CXKUI'aHHSI TOILIMBA KOJIMYECTBE M BBLICOKHH ypPOBEHb TeMneparyp.

TloTpe6Hoe KOJIHUECTBO OKMCAHTENS] OlPefeNsieTCss CTeNeHbo
BbLITOPaHHA TOMAWBA. B 3aBUCMMOCTH OT YCJNOBHH, €O3[1aBaeMbix
B TOMOYHOMH KaMepe, MPOUCXOAHT MOJIHOE HIAH YaCTHYHOC MPOTCKaHHE
npouecca roperus. [lpu noaHom ropeHud o6pa3syroTcs MpoOAYKTHI,
KOTOpble He MOTYT JlaJiee COeJMHATHCA ¢ KHCIAOPOAOM H BLIACAATH
tenoty. [TpoaykTaMu NoaHOro ropeHus SBASIOTCS MOJHbIE OKCHAbI
yraepoaa CO,, Bomopoaa H:O u ceppl SO, (SO3 — B MeHblue#
mepe). llosHoe ropeHue mnpoTekaeT 1Mo CJAEIYIOUMM HTOCOBbM

pCaKuHaAM:
C+02 - CO'Z! (I)
2H2+02 —> QHQO, (2)
S +02 - SO‘z (3)

Ilpn Hemo.THOM TOpeHWH BO3MOXKHLI 1B CJayyasi: AMGO Mo pas-
JIMYUHBIM [[PUYUHAM HC BCE TOPIOYHMEC 3JCMCHTBI BCTYIAIOT B peakuuio
C KUCAopoAOM, JHDO 06pa3yoTes NPOAYKTbI, KOTOPbIE MOTYT Aa/b-
e yuyacTBoBaTh B lipollecce ropeHusa. B nepBom cayyae vactb
tonauea (C, H, S) Boo6uie He yyacTByeT B npoLecce rOpeHusi, a
BO BTOpPOM CJyyae MOTyT O6pa3oBbiBATbCH COCAHHEHHS

2C+0, - 2CO, (4)

KOTOpbie MOTJAW Obl Janblile OKHCJAATLCS W BBLIAGAHTL TEMJIOTY.

[IprnunHbl HEMOJHOTO FOPCHHS MOTYT ObITb Pa3J/iMUHbL, HO B OC-
HOBHOM OHM CBfi3aHbl: ¢ HEMOCTATOUHOHW MOAAYCH OKHCAHTENS;
¢ HEepaBHOMEPHbIM TOCTYIIEHHEM TOIJIMBA W BO31YXa BO BpPeMeHH,
MO CEYEHHUIO TOPEJOK HAH 11O OTAENbHBIM FOPEJIKaM; C HEA0CTAaTOYHO
XOPOLHM NepeMelliHBAHHEM TOIVIMBA W BO3AyXa W Ap.

Hauboabluee KOAMUECTBO TECIIOThI BbLUIEASETCH [IPH HOJAHOM
ropeHuH TOIJIHBA.

Pacxoa Bo3ayxa Ha ropexue U o0bemMbl NPOAYKTOB CrOpaHHs.
Ja 1oAHOro ropeHusi Ton/uea HeoGXOAMMa NOAAYA OKHCIAHTENS
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B KOJMYEeCTBe, PAaBHOM HJM Oosblie HEKOTOPOTO MHHHMAaJbHOrO
3Hauyenus V°. B Tonkax 3HepreTHuecKHUX KOTJIOB B KauecTBe OKHC/IH-
TeJisi MCMOJIb3YeTesl BO3AyX. MHHUMAaabHOE KOMUUecTBO BO3AyXa,
JOCTaTOUHOE AJ1A MOJAHOTO FOPeHHs eHHHI(bI MACCh! (MJH 06bema —
AJA ra3a) TOMJHMBA, HA3blBAETCS TEOPETHYECKH HEeOGXO0AHMbIM
KoJHuecTBOM Bo3ayxa (V°, m'/kr).

Beanunny V° onpeaeasiior AJAs NMOJHOrO FOPeHHs, HCMONb3YA
peakuHu (l1)—(3) ® KoAuuecTBeHHble COOTHOLIEHHS MeXAay
Maccami HAM ob6beMaMH pearupyloulux BeLeCTs.

LOas peakunn (1) Ha 1 kMOIb (12 01 xr) yraepoaa pacxoay-
eTca | KMOJb KHCJOPOAA, UMEKIUHH NPH HOPMAaAbHbIX yc10BHsiX
(temnepatypa 0° C u pasaenue 0,101 MIla) o6bem 22,4 m°, uiu
Ha | Kr yriepona 1pH  peakuMH HeobXo4UMO HCTOMIb30BATH
22,4/12,01=l,866 M®  kucaopopa. [lpu  3Tom  o6pasyerca
(,866 m* CO,. ‘

Oas coaepxaluuxcs B l kr tonaura C/100 kr yraepoaa
HCNOJIb3yeTCs KHesopoaa, m*

VO1 =1 866]00 (5)
Ilpu 3tom obpasyercs CO, B KOJNHYecTBe, m?
Vio, =1 866 Tk ' (6)

AHanornuHeiM 06pa3oM MOryT ObiTb COCTABJEHbl COOTHOLUEHHA
A1 PeakiHil o ypasHenusaM (2) u (3), U3 KOTOPbIX PACXOA KHCJO-
poAa Ha CXKHMraHWe BOAOPOAA H Cepbl H COOTBETCTBYIOILEe KOJIM-
yecTBO 00pa3yoUIHXCH OKCHIIOB MpH CHHUraHHH €MHHLbI MacChi
tonauBa 6yayT pasub (M%/kr):

Ve, =5 55]00, (7)
S _ S

V8, =07 25 =0.375- 1,866 - , (8)

Vio=11.1.1. (9)

V0, =0,7 2 . (10)

H3 coorHowenun#t (5), (7) u (8) ¢ yuerom 06bEMHOrO COaEPKAHUSA
kHcaopoaa B Bozayxe (21%) wu rtomnuse (O/100p,,) noJayuaem
TEOpeTHUECKH Heo0X0AUMOe KOJHYeCcTBO BO3yXa:

Vo= 012_1 =0,0476 (1,866 (C +0,3755) +5,5H—0/p,,] (11)
HAH
Ve =0,0889 (C+0,375S) +0,265H — 0,03330.

3nech C, S, H, O — maccoBoe npoueHTHoe comepxaHue B TOM-
JIHBE PAacCMaTpPHBAEMOro COCTaBa COOTBETCTBEHHO YIJepoaa, cepbl,
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BOAOPOAA ¥ KHCAopoda. O6biuHO V© paccuuThiBaloT Ha pabouyio
Maccy TOMJHBA.

Has MckIoueHHA HeMONHOTbHI BbIFOPaHHUA TOIIMBA MO yKa3aH-
HbIM Bbillle MPHUHMHAM B TONOUHYIO Kamepy OOblYHO NIOAAIOT BO3AYX
B 6osbliem KogavuecTBe (V.), Wem 37O Tpebyercsa AJas npouecca
ropenusi. Ilpu paspaborke KOTJOB M aHagu3e ux paboTbl, NpH
OlleHKe KauyecTBa BedeHHH TOMOUHOro pexuma OObIUHO NOJbL3YIOTCH
He g aKTHueckuM 06bLeMOM NMOAABaeMOro BO34yXa, a Ko3dduuHeH-
TOM ero u30biTKa (a), noja KOTOPbIM MOHMUMAIOT OTHOMIEHUE dhaKTH-
4ecKH N0JaBaeMoOro KOJH4eCcTBa BO3AyXa K TeOpeTHueckH Heobxo-
AUMOMY:

a=V,/V°.

10 no3soaser Gosiee NPaBUIbHO CONOCTABAATbL PabOTy MapOBbIX
KOTJIOB PA3JIM4HOA MPOH3BOAHTENbHOCTH.

B Tonmky u rasoxoanl napoBbiX KOT/IOB, HaxOASAWMXCS NpH
LaBJICHUAX HHXKE aTMOC(EPHOro, H B CHCTEMbI NblLAENPUroOTOBACHHS
MO2KeT IPOHHKATb BO3YX H3 OKPY>Kaiolieil Cpellbl, T. . MOTYT UHMeTb
MeCTO npucocbl BO3AyXa. OHU NOABAHIOTCH H3-33 HENJIOTHOCTER
CTeH u nepenaja aastennl. 1o Xooy ABWXeHHS NPOAYKTOB cropa-
HUH WX KOJMYeCTBO HenpepuiBHO Bo3pacTaeT. M30biTkM Bo3ayxa
3a 11060 (n-d) NOBEPXHOCTLIO HATpeBA MOXHO ONpefeqHTb Kak
CyMMY H30bITKA BO3ayXa B TONKe (o) W npucocoB (Aa;) BO Bcex
MOBEPXHOCTAX MEXKAY TONKOH W paccMaTpHBaeMoH (BkJuas
NOCAeAHIO) MOBECPXHOCTbIO:

=0+ Y Ao, (12)

i=1

Tak, ecan B KOT/ie 3a TONMKOH MNOCAe/0BaTENbHO PaCMONOXKeHbI
laponeperpesaTesb, NMPOMEXYTOUHbIH Naponeperpesaresb, 3KOHO-
Maiidep, BO3AyXonojorpesaresb W NPHUCOCH B HUX COOTBETCTBEH-
HO COCTaBJASIOT A, A®ppan, Ak, AQa,, TO, HaNpumMep, 3a nNapo-
neperpesatesemM H30ObITOK Bo3ayxa OyneT paseH

Aty =0+ Actgy

W 3a BO3AYXOMojorpesateteM (B YXOAfLIMX rasax)

4
Clyy == OLyy == Oy + Z Adti=at; + Attpu + Attnp.un + Aty + At

i=]

AnanorpunbiM 006pa3oM MOXHO HaWTH H3ObITKM BO3AyXa M 3a
APYCHMH MOBEPXHOCTSIMH Harpesa.

«[lpaBunaMu TeXHHUECKOH 3KCIyaTalHH 3eKTPOCTAHUHR U
TENJOBbIX CeTeH» PerJaMeHTHPYIOTCA NPHCOCHl B NOBEPXHOCTHX
Harpesa W B TONKe A, DKOHOMUYHOe BeAEHHE TOMOYHOro pe-
XKHMA Ha TBEPAOM TOMJAHWBE AJs OOJbLIMHCTBA rOPeJOUHbIX
ycTpoficTe obecrieunBaetcsi 1pH KoadpduuneHTe H3bbiTKa BO3AYyXa
B ropejqkax (OpraHW3oBaHHO NoAaBaemMbld BO34yx), pasHoMm |,0—
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1,1, KOTOpbIH MOXHO ONpeneantb M0 Aa, W cr. YUHTbIBasg, 4TO
u30bITOK BO34yXa B TONKE COCTOMT M3 H36LITKA OPraHH30BaHHO
MO1aBaeMoOro uepe3 ropejkd BO3AyXa M NMPHCOCOB B TONKe Ad,
(npH ycjaoBUM NOAAUH BO3AYXa TOJbKO Hepe3 ropeiku), noayunm

Qopr & 0y = 0ty — Adtr.

OpraHH30BaHHO NMOAABaeMbli BO31YX COCTOHT NMPEUMYIIECTBCH-
HO W3 ropsiuero BO34yXa, BbIXOAsiICTO M3 BO34YXOMNOAOrpenaTens
(BIT). Harpes Bosayxa (a0 200—400° C) no3Bo/isieT MOBLICHTD
TeMepaTypHbiit ypoBeHb B HHTeHCHDHIHPOBATL NPOLECC TOpeHHS.
O6biuHo ropsuuid Bo3ayx nocie BIl Moxer 6biTb Hcnosb3oBaH
/ISl CYWIKW TOMJAMBA, @ OCTalbHasi 4acTb BO3AYXA (8Topu4Hbil)
NOCTYNaeT HENOCPEACTBEHHO B ropeJouHble ycTpoicTsa. Bosayx
Ha CYHLIKY BMeCTe C TOIVIHBOM INOCTYnaer B MeJbHHIlY, TAe OCy-
ILECTBAAETCA TAKXKe Pa3Mon TONJAuBA. BbIXOAALUHA H3 MeabHHUB
H HUCNOJb3YyeMbld A5l TPAHCNOPTHPOBKH TMbijJH BO3AYX, BKJIO-
YalUWMWA NPHCOCHI B CHUCTEMe TTblIeIpPUroTOBJAEHHS, Ha3bIBAIOT
nepsuumbim. [lepBUUHBIE W BTOPHYHBIR BO3AyX B CyMMe [ipea-
CTaBJsIIOT OPraHW30BaHHO NMOAaBaeMbiii B TOMKY (uepe3 ropesku)
Bo34yX. (O603HAYMB COOTBETCTBEHHO H3ObITKM MEPBHYHOrO o H
BTOPHYHOrO o BO3ayXa, UMeeM: o =0, + a.

C yueTom M3OWTROB BO3LYXA B TONKAX 0 NPHCOCOB LObEM
npoayktos cropanua V., M*/kr, 3a M06o# (i-#) MOBEPXHOCTBHIO
Harpesa onpegenserca no gopmysae

Vei=VI41,016(c; — 1) V°,

rae VP=Vgo, + Vii,o + VX, — 06bem rasos 3a paccmarpusaemoi

(i-#) nosepxHoctblo Harpesa npn a=1; Vgo,=Vpo, Vio.
VS, — o6vembl RO;=CO;y+SO,, BoasiHbIX NapoB W a30Ta NpH
a=1; o; — Ko3ddHuHeHT u36LITKA BO3yxa 3a paccMaTpusaeMon

ﬂOBerHOCTbK) (koapuumenT 1,016 yunThiBaeT CoaepxaHue Baa-
rH B BO3AYyXe).

3naucuus Vgo, 1 Vo MOXKHO Hamu no ypaBHenusam (l),
(2) u (3) u3 3aBucumocTeit (6), , (10). Tlpu onpenenennu
06beMa BOAAHLIX 1apoB caeayer qubmarb T3KXKC BJArY TOMAH-
Ba W Bo3ayxa (cuutaem B | M* Bozayxa 0,016 mM* BOAsIHBIX MapoB):

Vo, =0,01866(C/+0,375S7),
Viso=Viho+ Vilo + Vi,o =011 TH! 4+ Wi/ (100py,0) +0,016V°
win V3,o=0.111H;40,0124W;+0,016V°.
O6bem a3oTta nocse ropeHusi npu a=1 ¢ y4erom asora TON-
ausa (Nf) cocTaBuT

N{

) ___ 0
R =079V + 55

= 0,79V° + 0,008N7.

O6bem RO 3a noBepxHOCTAMH HarpeBa He W3MeHsieTcs (TaK Kak
B npucocax RO;=0), a o6bveM BOAAHbLIX 11apOB HE3HAUHTENbHO
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BO3pacTaeT M3-3a HaJM4Yug B8JlarH B BO31yXe NMPHCOCOB:
0 0
Vngo = VHz() +0,016(c; — 1) V™.

Koa¢pdulimenT n3bbiTka Bo3ayxa B TONKE He TO.bKO 00ycnOB-
JIMBAET KOJHYECTBO NPOAYKTOB CropaHus, o0pasyloilMxcs B He,
HO W ONpelessieT TeMmnepaTypHbii YPOBeHb rOPEHHsl, MHTEHCHB-
HOCTb U 3KOHOMHUHOCTbL Npouecca.

C pocToM KosiuyecTBa MOAABAEMOro BO34yXa (CBepX Teope-
THUECKH Heo0X0aMMOro) YyBesqHUHBAETCA KOJHUeCTBO 06paszyio-
WHXCA NPOAYKTOB CrOpaHHs MPH HE3HAUUTENbHOM YBeJHYeHHH
TeMJOTH, BHOCUMOH BO3AYXOM. A 3TO BeeT K CHHXKeHHIO Temne-
pPaTypHOro YPOBHA NMPOLECCa TOPeHHS.

3a nokasatenb TEeMNEpPaTypHOrO YDPOBHA MOXHO [IPHHATH
MaKCHMaJbHO BO3MOXHYIO TemilepaTypy B YCJAOBHAX OTCYTCTBHA
TeIICOTBOAA - ajanabaTHueckylo TemllepaTypy INPOLYKTOB Cro-
pauust (9,), KOTOpas oOnpejesnsieTcss KOJU4eCTBOM BHOCHMMOH B
TONKY TelvlOThl, BKJOYaKIIed TenJIoTy Ccropanus TonauBa Q.
H TEIJIOTY BHOCHMOrO B TOMKY BO34yXa (s, ¥ 06bEMOM 11POAYKTOB
cropanus V,:

ﬁ .._QM'*_QI!_~ QTn+Qa
TGV T VI 10161 — 1)Ve

rae C, — Tena0eMKocTb NpoaykToB cropanus, MIx/ (M*-°C).
Yem Bblille H3OBLITKH BO34YyXa M MPHCOCHI B TOMKE M MbIIENPHIO-
TOBJIEHHS, TEM HHXe TeMrepartypa ., a CJaeloBaTeNbHO, HUXKe
CKOPOCTb (MHTEHCHBHOCTb) TOPCHHSA M 3KOHOMHUHOCTH TONOYHOrO
npouecca. Tak, HanpuMmep, yseauueHue u3buiTka Bo3ayxa a ¢ |,1
Ao 2,0 npu CXKHraHWH KaMeHHbIX Yraeil MPUBOAMT K MageHHIO
¥, na 600—700° C.

Pacuet 061eM0B NPOAYKTOB ropeHHsi ra3006pa3Horo TOMIHBA
aHaJOrHueH, HO npoBoauTes Ha | M* Tonausa.

C yueTOM CKAa3aHHOro AJs ra3a MojyuuM:

V()=0,0476[0,5CO+0,5H2+ l,SHQS +Z (m +Z—> CmHn - 02] *
Vioy =0,01[CO»+CO+HzS +) m-CrHa|,
Viho=0,01[HsS +Ha+Y 2CaH,+0,0124W +00161V"].

§ 15. TONKH AJIA CJIOEBOTO C)KHTAHHA
TBEPAOIO TOMJIHBA

B napoBbix KoT/Max Ha OpraHHuYeckoM TOIMJAWBE TenJaoTy A
Harpesa pafouero Tesa noayuyaioT B TONKax (TONOYHLIX Kame-
pax) MmyTeM CKuUraHusi Tonausa. B 3aBMcHMocTH OT cnocofa CxKH-
TQHWA W BHAA TONJMBA PA3IUHAIOT TOMKHU: CXKHTAHWUA TBEPAOro
TOMJIKWBA B IJOTHOM M KHMslleM CJ0e, MbIIEBHAHOrO CHXKHCaHHA
TBEPAOro TOMJHBA BO B3BEUIEHHOM COCTOAIHHHM, UMKJOHHOIO CXH-
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Puc. 36. Tonka ¢ KoaOCHHKOBO# pelleTko#, ¢ pyunbiM obchyxueanuem (aj,
CXeMbl IPOTEKaHUA B weit ropenns (0, 8) ¥ rpaduk W3IMEHeHHA PacXOAOB BO3AYXA
BO BpeMeHH (2):

[— Gyukep, Z2— BO31yX0BOA, 3— NPUBOM PEIUCTKH, 4 — 3arpy30uHOe OKHO, 5— KOJOCHHKH,
6— cTeHa TONKH, 7— onopuhie 6aAKH

raius  ApobJeHOro TOMJMBA, COXKMTAHWS Ta30BOTO W KHUAKOTO
tonaus, B coBpeMmenHbIx kKOT/Iax Bce Gosblice MPUMEHEHHe TOJY-
4aT TONKH A5 CKHIaHHA HECKOJILKHX BHAOR TOIIWBA, 4 TaKxe
KOMOWHHDOBAHHbIE TOMKH ANS CAOEBOrO W KAMEPHOIO CXKHraHWA
TBEPAOro TONIHBa (daKeaAbHO-CJ0eBble TOMKH).

TonKu CA0EBOro CHKHraHust B TJOTHOM CJ0€ MpefHa3HayeHb
DA CHIAHHA KYCKOBOro (Apo6.eHoro) TBepaoro TOMJIMBA Ha
pPa3auuHBIX KOMOCHUKOBLIX pewerkax. [To crnocobfy o6cayxuba-
HHUS1 OHH MOAPA3AENFIIOTCA HA DPYUNBIE H MEXAHUSUPOBUNHLLE.
B 3aBHCHMOCTH OT OTHOCHTEJNbHOrO MNOJOXEHHA TOIIHBA U pe-
WeTOK, d TAdKXe OT THMa MOCJICAHHX pA3/JHYAlOT TOMKH: C He-
IIOABHXHLIM CJOEM M HEMOABHXHBLIMU peiieTKaMH, ¢ OTHOCHTeJb-
HbIM [lepeMelieHdeM TOMAUMBA BAOAbL HEMNOJABHXXHbIX pEIleTOK H
C TIOABHXHBIM BepPTHKaJbLHO NepeMellaloliMMca CloeM, ¢ NepHo-
NNUecKHUM nepemMellieHHeM H MepeMellMBaHWeM TOMJIHBA Ha HeNoA-
BYI)KHbIX TOPH3OHTAJNbHLIX pelieTKax, ¢ MOABHMAKHbLIMH KOJOCHH-
KOBbIMH peLleTKaMH MpsAMoro u obparHoro xona.
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Tonka c/10eBOro CXUraHusi ¢ HeMOABHIXKHBIM CJOEM Ha HerloA-
BH)KHON KOJOCHHKOBOI pewerke (puc. 36, a) npuMeHsierca B
KOTJIaX MaJloi MOILHOCTH, Kak TpaBuao, ¢ pydHblM obcayXusa-
HHEM H NepuoanuecKol 3arpy3koil tonausoM. OHa coaepXHT pe-
(IETKY M3 YYTYHHbIX KOJOCHHKOB 5, ONHpawIUKXcsi Ha 6anku 7,
3ajenaHHbie B ee KHpnuyuble creusl 6. [foa pewerky nopaior
Mo clielHabHbIM  BO3ayXxoBoaaM 2 (¢ MOMOLLbID BEHTHIsTOPa
HJIH 33 CUeT eCTeCTBEHHOH THIrH) BO3AYX, HCMOAL3YEMbIH A5
ropesusi TomauBa. B KOMOCHHKax HMETCsi OTBEPCTHA KPYIaoro
HWAU LICTEeBUAHOrO CeueHHUs, pacuiupsouiHecs sHU3 (puc. 36, 6},
uT06bl HCKIKYUTL 3aCTPeBaHHe B HUX WJaKa, MpOBaJHBAIOLErocs
8 OyHkep /. OTHouleHye NJAOILIAAN OTBepPCTHH K OOwWeHd miIowanm
KOJMIOCHHKOB Ha3blBAIOT >KWBbIM (OTHOCHTENbHbIM) CceueHueM pe-
weTkd. Ono cocrasasier o6biuno 0,25—0,4 Aas kpyrnHOAHCREpC-
HbiXx TomauB (ropd, apoBa) u 0,1—0,2 aas Oypbix, KaMeHHbIX
yriei H aHTpauuTa. BHH3Yy KOJOCHHKH HMeloT pebpa, mosbiwialo-
IlHe TPOYHOCTb M TOBEPXHOCTL TEMJIOOTBOAA (OXJdXKAEHHE TPO-
XOASILMM BO31YXOM).

Caexue nopiuud Tonauea 3abpacuiBalOT pPaBHOMCPHBLIM CJIOCM
Ha pellleTKy uyepe3 3arpy3ouHoe OKHO 4, 3aKpbiBaiolieecs J1a3oM.
B MoMmeHT 3arpysku Tonka 3HauHTeNbHO OXJAXAaeTcs M3-3a Mipo-
HHKHOBEHWS uepe3 Ja3 BO3AyXa.

3axuranue CBeXHX MOPUMH TOMJIHBA TPOUCXOAHT CHH3Y
(Huxnee 3axcucanue) OT NOTOKA BbICOKOTEMIEePATYPHLIX ropsi-
UHX (IPOAYKTOB CTOPAHHUH, BBIXOASIUIMX H3 30HbI TOPCHHSl KOKCa.

Kpome TOro, B pesyabrarte JYUuHCTOro TtemjgoobMeHa Mexay
c10eM TOMJHBA H 30HOH ¢haKeAbHOro MOPEHHs JeTyunuX B PYUHbIX
CN0€BbIX TOMKAX HMEeTCA W 8epxHee 3axcueanue.

[Tpouecc ropenus npoTekaetr BO BCTPEUHbIX MOTOKAX: CBexee
TOIIHBO A006aBJSIOT NepHOAHUECKH CBePXYy H MPH NOCTeNneHHOM
ero BbIrOpaHuu OOpa3yILUHACSH UIIAK B JKHAKOM MM TBEpAOM
COCTOSIHHM [ABHXKETCH BHH3 M HaKaN/JuBaeTcss Ha pelueTke, a
BO3/yX MOCTyMaeT CHWU3Y HaBcTpeuy TonJauBy. [lo mepe noaxoaa
IWJ1aKa K pellieTKe OH OXJa)AaeTcs BO3AYXOM (KHMAKHH waK
3aTBepAeBdeT) M CO31aeT 3alUMTHLIA CJAOH, NpenATCTBYIOIMHKHA
neperpeBy (nepexory) KONOCHWUKOB H 3aMNJaBAeHHIO HX KHAKUM
WTaKOM.

Bo3ayx, npoxoast uepe3 cJ/oil ropsiuero TONJAMBA, AKTHBHO
pearHpyer ¢ TOIJHBOM, Tepss KHCAOpOA {puc. 36,8). B 30He
pacxoA0BaHHs KHCJAOpOAaA (KWCJAOpoaHasi 30Ha [) mnocreneHHo
yMeHbliaetcsi W30bITOK BO3fyxa MpH oaHoBpemeHHOM pocte CQOo
u Temnepartype (puc. 36, 8) u yactnuHom nossaeHun CO. Kucno-
pOAHAA 30HA HEBCJAWKA, 3aBHCHT OT pa3Mepa YroJbHbIX 4acTHl
(npuMepHO paBHa 3—4 aMameTpaM uyacTHU), HO He 3aBHCHT OT
CKOPOCTH NOaauu BO3AyXa. Bbluie KucaopoaHo# 30HbI npu a << |
(BOCCTaHOBHTE N bHAsl 30Ha [I) npoucxoaut BoccTaHosaeHue CO,
yraepoaom kokca (COq+C—2CO), uper npoiuece razudukannu
TONJIMBA C OJHOBPEMEHHbLIM CHHXKEHHeM TeMAepaTypsl, TaK Kak
npolecchl BOCCTAHOBJACHHA MNPOTEKAIOT C MOIJIOLUEHHEM TEeJIOThI
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(3npoTepmHuueckde npouecchl}. (J6pasylolnecs NPOAYKTbI Ta3H-
(pHKauH¥ BHLIXOAAT B HAACJOHHOE MPOCTPAHCTBO H TaM cropaior
Npd Haauuuu BoO3nyxa. DPPeKTHBHOE WX CXKHUFAHHE CTPeMATCH
ofecrieuuTb NPHMeHEHHEM TaK HaA3bIBAEMOro «OCTPOro AYTbiA» —
NMOAA4H BTOPHUHOrC BO3AYyXa B BHAe OT/lebHbIX CTPYH, BbiTeKaio-
KX ¢ 60JIbWOA CKOPOCTbIO W3 COMJ, YCTAHOBJEHHbIX B cTeHax 6
TOMKK Hap pewerkoil. Ilpn OTCYTCTBHM «OCTPOrG AyTbA» WJAH
npu ero Heboabwoi 3a¢pdekTuBHocTH (HanpuMep, npdH cnhabom
CMeLIeHnH WM MPU HepaBHOMEPHOH noaaue) HELOXKOr MOXKHO
yMeHbll[HTb, CHU3HURB BblCOTy CJod TonJausa A0 ypOBHﬂ OKHUCJUTEb-
HOH 30Hbl. OQHAKO B py4HBIX TOMOUHBIX YCTPOHCTBAX 3TO TpefyeT
6osee yacTON 3arpy3kd TOIJIMBA MEJKHMU TIOPUHAMH H MOCTOSIH-
HOTO BbipaBHHBAA (ilIyPOBKH) /1051 U HaOJIOAEeHUA 38 COCTOSHHEM
CJI0sl, TaK KaK C yMeHbUIeHHEM €ero BbICOTbI pacTeT ONacHOCTb
OroJleHusi OTAEJNbHbIX YUaCTKOB PELICTKH H Mepexora KOJOCHHKOB.

C yBequueHdeM pa3Mepa uacTHL YFAA BHICOTA OTAC/bHbBIX
30H YBCGHUYMBAETCHA W MOXHO YBEIHUHBATb COOTBETCTBCHHO BbICO-
TY CJOS TOiJIMBAa Ha pemeTKe. TaK, €CJH NPpH COKHFAHWHK MeJIOYH
(pa3mepom 0—20 mm) BbCOTY caos ycraHaBaupator 40--60 Mm,
TO C yKpynmHeHHeM KYcKoB (00jee 30 MM) MOMXHO ee YBeJUUHTb
a0 150—200 muM. C yBesqMueHHeM peakLUHOHHOH CrIOCOGHOCTH TOM-
auBa (V') u npu yMeHbleHUH 30MLHOCTH NPOLECC TOPEHHA 1IPO-
ucxoaut Hosee HHTEHCHBHO, pa3Mepbl 30H YMEHbLIIAIOTCA H MOXHO
CHHXKaTb BbBICOTY CJIOsI.

Ifepuoanueckan 3arpyska TonJjuea NMpu cOXpaHeHUH MOCTOSH-
HOU f10naun BO34yxa cO34aeT HeGJAarOonpHATHbIE YCIOBUS AJS
ropeHus B PY4HbIX cJoeBbix Tonkax. flocse 3arpysku tonausa
M3-3a YyBeJHUEHHfl BLICOTH CJOs BO3pacTaeT ero COMPOTHBJeHHe
U pacxoa Bozayxa (kpusas [, puc. 36, ¢) cHuxaercd (HauWMeHb-
wHA 3a Becb pabounit uMka). BeneacTBHe pasorpeBa TOnMAMBA
¥ BbileleHUs] JeTyunx HauuHaeTcs ux ropeHue. Kpome toro,
NPOAOIKAETCH NOJ CJ0eM CBEXero TOMJMBA rOPEHHE KoKca, Je-
XaBilero Ha peuleTke 10 3arpy3kd, T. €. MoTpeOHOCTb B BO3jlyXe
B 3TO BpeMs Hauboabtuan (kpusas /1). Tak kak He Becb BO3jLYX,
NPOLUICAINIA Yepe3 pelleTKY, HCMOJb3YeTCA B rOpPeHWH, a 4acTh
ero MpPOXOAHT TPaH3HMTHO (M3-3a HeCOBepHICHCTBA CMeceobpa3so-
BaHUA, H3-32 HEPABHOMEPHOCTH CJIOS H T. A.), TO B HauaJbHble
MOMEHTH LHKJIA BCJAeACTBHE HexBaTKM BO3ayXxa (3awuTpuxoBaH-
Hasi 30Ha, orpaHuueHHas Kpusoi I/ u kpuso# 1/ — dakTnueckn
HCNOJIb3YEeMOr0o BO3/yXa) 4acTb TOMJHBA He BbIrOpaeT v M0TEPH
C HeaoXoroM BeaukH. B KoHue ke UHKIa H3-32 yMeHblIeHHA
COMPOTHBAEHUA CJOA TOMJIMBA U POCTA pacxona BO3AyXa CyllecT-
BEHHO Bbiile HEOBXOAHMOTO AMS FOPEHHA IIPOHUCXOAUT TEPeoXJax-
JleHue TOMKH.

PyuHble c/0eBble TOMKH TPeOYIOT 3HAYUTEbHbIX HHTCHCHBHbIX
(c meprHoaMuHOCTBIO 5—15 MHH) 3aTpar THXeJ0ro QU3HYeCKOro
TPYA4 M NMOBbLILLIEHHOrO BHHMAHWs MalivHucTa. T1o3TOMy OHM npu-
MEHAIOTCS NPEUMYILECTBEHHO B MEJKHX KOTEIbHbIX.

Tonku ¢ HeMOABHXXHBIMH HAKJOHHLIMH pelIeTKaMH ¢ nepeme-
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watonmes (puc. 37, a) 4 3axarbiM (pHc. 37, 6) CAOAMH TONIU-
Ba H4LLIH COOTBETCTBEHHO NPHMEHeHHe AJAA CKUraHus Topda H
ApOoB (ApeBeCHbIX OTX0108).

TonnuBo u3 GyHkepa 6 cnonsaeT (MM nopaetcss 403aTOPOM)
B BEPTHKAJbLHYIO WAaxTy 5 M Qajee HA HaK/JIOHHO YCTaHOBJEHHble
KoJlOCHHKOBbIe petueTkd 4. Ilasi rOpeHHs Moa pelieTKH BBOAAT
Mo KaHalaM 8 BO3AYX, KOTOpbIH TPOHH3bIBAeT CJACH JeXallero
tonauBa. [lo Mepe BbIropavusi TONMAHBO CKATLIBAeTCH HA MOAMH-
pawiuse (c1a00HEKJOHHbIE WM TOPH3OHTAJbHbLIE) AOXKHUraTedb-
Hble pelweTKH 2, NoA KOTOPbIMH pacrnoJaraerci 30J0BOoH OyH-
Kep /. st poxuranua tonauea B o6beMe Tonku 9 Ha ee creHax
7 npenycMoTpeHbl congaa & nopaud Bo3ayxa. B uwaxte u Ha na-
YaJbHOM yyacTKe HAK/AOHHbIX pElLIeTOK TOMJMBO MOACYlIHBAETCA
OT HHXKHUX CJIOEB, a TAKXE M3JY4eHHEM W3 TONKH OT NPOAYKTOB
CrOpaHusi U ropsiiero TOMJAHBA, AdJee HAeT BbiAeNeHHe JeTYuHX
U NOropaHHe KoOkca.

Flo npuHumiy neicTBHA Ha TOMKY C HAKJIOHHBIMH (noanupalo-
I{HMH) pellleTKAMH 110X0Ka TONKa ¢ BePTHKAJbHO nepemewnlar-
IIUMCH 3aXaTbiM CJOeM TOMJIMBA — TaK Ha3blBaeMass TONKa
CKOPOCTHOro ropenusa. BepTukaabHyio waxty 5 obpasyior
¢pOHTOBAn KHpIiMuHAA CTeHa W AQINOJHHTeNbHas creHa /[ ¢ or-
BCPCTHAMH (HJIH W3 NMJIABHHKOBLIX 3KpaHHbIX Tpyb), oTaeasiowas
TOMJIMBO OT TOMOYHOH kKamepbl 9. OkHa [0 B BepxHel 4acTH a0
waxThl obecreynBaloT MPOHHKHOBCHHE B CJOH ABHXKYLIErocs TOMN-
JIKBA TOMOUHBIX Ta30B, HHTEHCHOUUHUPYIOWHX NPOTeKaHHe NepBOM
¢a3bl ropeHus (Harpes TONMJAWBA M BbilejeHue JeTyuux). [lona-
BaeMbli N0 BO3AyXx0BOAaM 3 BO3AyX NMPOXOAMT NOMNEPCUHO uepe3
BEPTHKAJbHbLIA C/J0H TOMAHMBA B CTOPOHY 3aXUMawLUleH peweTKy
M ydacTByeT B TOpPEHHH JleTyuuX H uyacTH4YHO KokKca. [lpoayKrThi
rOpeHHUst BLIBOASAITCA uepe3 OTBEPCTHS B 3akKuMaloulelt cteHke /7.
YacTb BO3AyXa TaKKe MoAaeTcs MOA HAKAOHHYIO (MOJHOPHYIO)
AOXHUraTelbHylo pewetky 2 u B o0beM TOnku uepe3 conaa §.

[lpUHUUO CJOEBOr0 CXUraHWs B NEPUOAHYECKH TiepeMeliivBae-
MOM W MepeMellaeMOM cJOe TOMJHBA peaIu3yeTcs B TOMKax ¢
wypytoued naankoi (puc. 38). Tonanso n3 OGyHKepa 3 nocTy-
naeT Ha IOPH3OHTAMbHYIO HEMOABHKHYIO KOJIOCHHKOBYIO petler-
Ky {0 ¢ nomolblo wypyiouweH miaHki 4, cBA3aHHOH WTAaHToH 2 ¢
ifpuBoaoM /.

Creunduueckas popma naaHku 4 ¢ 6osee KPyTbiM NMOABEMOM
B CTOPOHY TOMKW M noaorags B o0paTHOM Hanpas/jeHHH (CM,
y3esq | Ha puc. 38) no3soasieT OCYWECTBAATHL MepeTanKUBaHHe
CBEXHX [MOPUUH TOMINBA K MPOTHBOMOJOXHON cTeHe TOMKH 6 no
KOJIOCHHKOBOH petuetke f0 ¢ MOATIOPHBIM YCTYNOM Tepea ULIaKo-
BbiM OyHKepoM 8. HacTHuHoe nepeMellieHHe pPacKasieHHOro TOMJIH-
Ba B CTOPOHY CBeXero npu o6paTHOM X0ae NJaHKu crocobeTByer
6onee paHHeMmy ero 3axkuraHuwo. llepuoanueckoe nepemeuiexHe
M nepemeniyBaHWe TOMJIMBA MPH ABUXKEHMH WIYPyIOUleill NMJaHKK
6.1aronpusirctByet 60s€e paBHOMEDHOMY ero pacrpeiaeseHuio Mo
pelueTKke, HHTEHCHHKALLWH rOpeHUs, paspyuwienvio 06pasyioluei-
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Puc. 38. Tonka ¢ wypyoulei naalko#:
1— npusoa naanku, 2— wtaura, 3— OyHkep TonauBa, 4— UlYPyl0Iuan Naauka, 5— cTena
TONKH, 6-— ToNKa, 7— Bo3Aylinbe oKHa, 8— waaxoswi GyHkep, 9— BOIAYwWHHHA KOPOG,
10—xonocunkoBan peinerka, !/ — GyHkep 304

¢l HA KOJIOCHMKAaX IWJAAaKOBOH KODKH W 0ojiee paBHOMEPHOMY
pacnpegeseHuio BO3jyxad, MNOCTylaollero Mo4 MNOJOTHO pelleTKH
u3 kopoGos 9. Ilpu wyposke HauboJiee mesKkas 3048 MOXeT Mpo-
CbiTaTbCA uepe3 KOJOCHHKH B OyHKep /[, U3 KOTOPOro OHa MEpHO-
AHYecKH Bhirpebaercsi.

B MexaHM3WPOBAHHLIX TOMKax C ABHUTAIOLLIUMHCA KOJOCHHUKO-
BbIMH pelleTKaMH ropeHHe MPOUCXOAUT B MJOTHOM CJOe TOMJIMBA,
HeMOABHXHOM OTHOCHTEAbHO ABHXYlledcsH peweTkd. Csexue
MOPUHH TOMJIHBA MOTYT MOAaBATLCA JHOO HenocpeACTBEHHO Ha
MOCTYNalILyio B TOIKY uacTb nojotHa, Jubo pasbpacbiBatbes
CBEPXY Ha M1OJIOTHO PelleTKH € MOMOLLbI0 CHeuHatbHbiX 3a6pachl-
BaTesed.

Ha puc. 39 nokasaHna Tonka ¢ KOJIOCHWKOBOH PelleTKOd npsi-
Moro xoaa. M3 OyHkepa 3 TOMJIMBO NoA COOGCTBEHHOW THKECTbHIO
monajaerT Ha ABHXYyuieecs MOJOTHO KOJOCHWKOBOH peileTkn J,
nepemeliaeMoi ¢ NOMOIUILIO IE€NHOA nepenaud oOT 3Be3l0Yku {,
NPUBOANMO# B ABHMKEHHE OT 3JICKTPOABHrATe/]A Hepe3 peayKTop.
Pacxoa TtonguBa perynupyloT H3MCHeHHEM CKOPOCTH ABUXKeHHUs
pelueTkH (M3MeHeHHeM YacTOTbl BpAlLUEHHs MPUBOAHOIO 3JEKTPO-
JBHFATE/sl, BADHATOPAMH W T. L.} H BBICOTOH €051 € MOMOLULIO
fiepemellaeMoli 3aCA0HKH 2.

TonauBo nocrynaer B TOMKY HAa OTHOCHTENbHO XOJIOAHble KO-
JOCHHKH. [lporpes ero B OCHOBHOM TPOHCXOAHT OT H3JYyeHHA
HAACJHOUHO rOpsilLMX ra3oB, pa3orpetor 06MypoOBKH TONKH W JHLIb
HACTHYHO OT BMNEPeAH PacnoJOXeHHOro Ha peuleTKe ropauLero
TONJIWBA, T. €. B TOMKax MNPAMOro Xoaa HMeeTCs «BepxHee» 34-
MHTaHHe, NPH KOTOPOM MepBOHAYANIbHO TNPOrpeBalOTCA W HAuH-
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Puc. 39. Tonka ¢ ABHKYuweHCHA KOJOCHHKOBOH pelueTKol Npamoro
XoAa:
[, 7— UpHBOAHAA W HATAXHaR 3BE3JAOUKH, 2— peryaartop chod, 3— OByHkep
TonAHBa, 4— BO3AyUIHble cola, H— KONOCHHKOBAN peineTKa, 6 HAKAOH-
HBIA CBOA TONKH, §— WIaKOCHHMaTEAb, 9— WAJKOBLUA Gyiikep, /0-— kaHa-
AB Nofauu so3nyxa, //— neperopoaxy

HalOT ropeTh BepXHHe CJIOM TOMJAHBA, a 3aTeM TPOHCXOJHMT pa-
30TPEB U FOPEHHC HHKEPACTOJOXKEHHbIX CJI0EB, NEPEMECTHBLINXCH
3a BpeMsi 3aflepXKH ropeHusi Ha Hexotopyio Aauny. [lostomy
TpaHHuLbl OTAeNbHbIX 30H (pHc. 40) Ha HauaabHOM yvacTKe pac-
NOJNOXEHH B BHAE HAKJOHHBLIX MJAOCKOCTEH: 4 — rpaHHua Hayana
30Hbl (/1) BblaeneHust JeTyuuX, 5 -—- rpaHulla KOHUA BbLAENCHHA
JeTYUHX W Hauajda 30Hbl (//]) ropenus xokca. [lo mepe Buiropa-
HHSl TOMJHBA (KOKCA) pacxof BO3[AyXa HAuWHaeT NPEBbILIATH
KOAHYeCTBO BO3AyXa, NoTpebHoe AJsi ropeHus (a>> 1), Temne-
paTypbl B CJ10€ yCTaHaBJAWBAIOTCA AOCTATOUHO OOJbBLIMMH H NpoO-
1lecC TOpeHHsi HAaYWHAET pacnpoCTPAHAThCH M3 CEePeluHbl CJA0oH
{Touka A) Kak BHHM3 {OKHCJAWTeAbRan 30Ha fl/a), Tak W BBepX
(BoccTaHoBuTeNbHan 3o0Ha [[/6). Kpueaa 6 — rpaHdua 30Hbl
(/11) 3aBeplieHuss TOPeHHs1 OCHOBHOM MacChl TONJIHBA, 3a KOTOPOH
Haxooutca 3oHa (/V) wnaka ¢ HeGOJAbLUHM KOJHYECTBOM He-
CropeBLIero TOMHBA.

[TIpu ropenun TONMMMBa nNOTPeGHOCTL B BO3LyXe NO [JHHE
peweTkn MmeHsiercs (KpuBasi /): nmoka HMAET cyllka M B KOHUe
30Hbl ropeHuss (/ w /V) oHa MHHuWMaJAbHA, a B 30He FOpeHHs
Jetyunx H Kokca ([ u [11) naubonbiuas.

[Tpu o6liem noaBoje BO34yXa NMOA PeLUETKY BCJAENCTBHE YMEHb-
UIeHUs1 COTPOTHRJEHHR CJOsi TOMJWBA Ha peuleTKe ero pacxol
no Mepe BbiropaHus TOMiKWBa Bo3pacTan Obi (KpuBas 2) W HCNOJb-
3oBajicit 6bl HesddexkrurHo. [loaToMy npocTpaHCcTBO nold noaoT-
HOM pewieTKH ieperopoakamu [/ (cM. puc. 39) pa3buBatorT Ha
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CBexee Jono Bosdyx Topewue Boccmarnd- Boiue
monnubo nogd- Koxca  Bumens- wnaxka

20mofxu HOA J0HO

Puc. 40. Cxema opranu3alldd npouecca rope-
HUA Ha peuleTKe NpPsMOro Xoaa:
I — norpeGrue aAsi TOPEHUS KDAHUECTBO BO3LYXa,
2— paciipesenenie BO3AyXa no AnHue pelleTkH Ge3
peryauposanus, 3~ peryaupyeMas 101aqa sosayxa,
4, 5— rpannua Hauana W 3aBCPUIEHHA BbHACAEHHA
AeTyuux, 6— IpaHALA 33BEPLICHHS TOPEHUS TONH-
Ba; /—{V— 30Hb ropexns

OTAeNbHbie CeKLHH (30HbI) C CAMOCTOATENbHO pery/jHpyeMbiM Noj-
BoAOM /0 Bo3ayxa B Kaxayio cekunio. [lo3oHHOe RyTbe no3posser
nofaBaTh BO3AYX B COOTBETCTBHH € Pa3BHTHEM Iipouecca rope-
uus (Kpusasa 3, puc. 40).

[To mepe npoaBu>KeHHs pelieTKH C TOMAHBOM H €ro Buiropa-
HHSl BbICOTA CJIOSl YMEHLIUACTCSl, PAcTeT €ro BO3AYXOMpPOHHLae-
MOCTb (€C/H OTCYTCTBYeT pacliaaB/ieHHe W CHeKaHue), a Takxe
YBENHYHBAETCH TeMNepaTypa KOJOCHHKOB OT H3JYUYCHHA M3 TON-
KH. UTo6bl NOBLICHTL HALEHHOCTb PELUETKH W CHH3HTL Temnepa-
TYPY KOJOCHMKOB, Ha KOHL€BOM y4acCTKe YCTaHaBJMBAIOT ILJAKO-
cHuMaTean 8 (cM. puc. 39), cnocobCTBYIOLNE HAKOMIEHHIO LaKa
B 3oHe [V, a Takxke B 3Ty 30Hy MOJAAIOT BO3AYX B KOJHUECTBE
Gonblue norpeGHoro (Kpupasa 3, cM. puc. 40) aaa ropeHus, uTo-
6bl 0X1AXKAATh KOJOCHHKH.

[1p4 OLHOCTOPOHHECM «BEPXHCM» 32)XXHFAHWM TOPEHHE HU3KO-
peakuHoHHbIX TONJMWB (aHTPAUMUT, TOlLME, KaMeHHbie OKHCJEeH-
Hbie Yriii W Ap.) ocJjoxuseTca. B 3ToM cayuae npuHumalor no-
NOJIHUTENbHbIE MEepbl N0 YCHJEHHIO 3aXHraHusi, HanpuMmep NpH-
6aMKaloT K 30He nporpera (/) TOMJHBA MOTOK 'a30B H3 30HHI
MakcHManbebix Temneparyp (//la w 1116, cm. puc. 40) nyrem
CO3JaHHs HaA 3aj/lHell uYacTbiO pEelIeTKH BbLICTYNAlOWero B TOMKY
HAKJOHHOro cBofla 6 (cM. puc. 39).

Jna vHTeHCH(HKAUUH HAACNOHHOrO [LOMHTaHHS Ta30B NpH-
MEHSIIOT OCTpoe ayThe uepe3d consia 4. Ilpu cxurauum waakyo-
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Puc. 41. Tonka € KOJIOCHHKOBON pelueTKosi ofGpaTHOro XoAa:
I. 8— npHBOMHAY M HATAXKHAR 3IBCIAOUKH, 2  KOJAUCHHKOBAM peleTKa, 3— BO3AYLRIHbI}
kanan, 4— 3aGpaceiBateas, 5. GyHKep TONAHBA, 6— (POHTOBAA CTEHA TONKH, 7  BO3AY-
XONOABOA MOJOHHOIO AyTbA. 9 — WNaKOBbLIH GyHKep

HWIHX WIH CMHEKaloINXCA Yried 3aTpyLHsieTCcs BbIXKHI TOMIMBA U
CHHXKAETCA HANEXHOCTb palboTbi TOMKH, TAaK KakK NPH BbICOKHX
TeMneparypax H TJaBJeHHW LIjaka (HAH BCAEICTBHE CNEKaHHs)
CHHXKEETCH BO3AYXOMPOHULAEMOCTh CJIOfl, YMEHbLIAeTCH J0CTyM
BO3/yXa, HapylliaeTcA HOPMaJsbHOE NPOTEKaHHWe TOPEeHHd, YBEeJH-
yMBaeTcs JOJIS HecropeBllero Tonaxea B wiake. [losroMy HHoraa
C UEAb}O NMOBbIIEHHA IPHEKTHBHOCTH BLIFTODAHWA TONJHMBA M MR
pa3pyllieHHs LIJaKOBhX HAPOCTOB HAa peulerkax (M NPAMOro u
ofpaTHoro Xx0Aa) NPUMEHSIIOT LWYDPYIOLIHe TJAZHKH (Kak W Ha
puc. 38) ¢ BO3BPaTHO-NOCTYNATENAbHBLIM [ABHKEHHEM.

Tonka ¢ KonocHHKOBOHN peleTkoil obpaTHoro xofa (puc. 41)
OCHalleHa TTHEBMOMEXaZHHUECKHMH YCTaHOBJAEHHbIMH niepel (poH-
TOBOH CTeHOW 6 3abpachiBaTessiMH, pa30bpachiBAIUIUMH CREPXY
TONJIHBO N0 RONOTHY petierku 2. [lisi ropeHus TONJINBA NOAaercs
BO31YX, pacnpefensieMbidi Mo Kopo6am 7/ NO30HHO B COOTBCTCTBHM
C HMHTEHCHBHOCTbLIO TOPEHHS B OTHeNbHbIX 30HaX peuwerkd. Tak
KaK HOBhle TOPUHH TOMJHBA RalalOT HAa CJAOH YXe ropsuero
TOMJHBA, TO OHH NOJKHUIAIOTCH KAK CHHU3Y (HHXKHee 3aXuranue),
TaK W CBEePXy (BEepXHEe 3a)XWraHHe) M HHTEHCHBHOCTL Iipolecca
FOpeHHsl B 3THX TOTMKAX Bbillle, YeM B TOMKAX C TIPAMbIM XOXOM
peweTkH. BaXKHyi0 poiib B TaKWX TOMKax MrpawT 3abpachiBaTenu
(puc. 42) TonawBa. [lpn mexanuueckoM 3aGpoce TOMIMBA Jionar-
K Bpallaioluerocs poTopa 2, yCTaHOBJIEHHOro B UHJAAHAPHUECKOM
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Puc. 42. TIueBmoMexanuueckni 3abpacbiBartedib:
[~ BO3AYyWHLIH KOPOG, 2.- potop, 3— Kopuyc 3abGpaceiBaTedsi, 4— pa3aronnas
nAKTa, 5-— peryasiTop wantel, 6— npUBOA TOAKATeAs, 7— ToaKateab, §— Gyukep
yraR, 9— BO3AYWHLIA Kanan, [0— conna

Kopnyce 3, yAapsaIoT Mo KycKaM TOMJIHBA, llolaBaeMoro u3 OyHke-
pa 8 TonKartenem 7 (¢ npuBofoM 6), H OTOPACHIBAIOT X K 3a1HeH
CTeHEe TONKH.

JanbHocTy 3a6poca 3aBHCHT OT pa3Mepa KYCKOB: uyeM OHH
KpynHee, TeM AaJgblie Jerat. [lostomy pacnpepefesne TOnjAWBa
no pelieTke HepaBHOMEpPHO KaK MO pa3MepaM KyCKOB, Tak M RO
KosuuecTBy. [lHeBMaTHueckui 3abpoc TomsaMBa € Pa3roHHOH
MAUTH 4 BO3AYXOM, NOAABaeMbiM W3 KOJbUEBOIro KaHaja 9, paer
ofpaTHoe ONMHCAHHOMY pacfipellejeHHe TOMJIKHBa NO TNOJOTHY pe-
WEeTKH: MeNKOoe YHOCHTCS BO3AYXOM [ajbllie, 4eM KpyMnHoe.

[Tostomy Hauboablulee pacnpocTpaHeHHe TOJMYYHJH THEBMO-
MeX aHHueckne 3abpacbiBaTesd TOMAHBA, B KOTOPbIX COBMeL aeTcsi
MexaHuueckni W nuesmaTHuyeckuii 3abpoc. Jna Buiropakus men-
KOrO TOMJHBA BO B3BEIUIEHHOM COCTORHHH Y (POHTOBOH CTEHb
TpeayCcMaTpHBalOT YCTZHOBKY CReUHadbHbhix KopoboB [ ¢ oTsep-
CcTHSIMH W cona 10.

Hapsipy co cxurasuem Tonjuea B MAOTHOM CilOe B NoCAedHee
BpeMs Bce foJiblliee pacnpocTpaHeHHe NMOJyyaeT CKUraHHe B TON-
Ke € KHASIWMM caoeM. TOMKH ¢ KHOSIWKM CJA0eM TIPHMEHRAIOTCH
KaK AAs MajblX KOTAOB, Tak W AJA 3IHEPreTHUECKHX KOTJOB
604 bLWOH MOULHOCTH.
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Puc. 43. Tonkn ¢ KHNALIUM CloeM TOIKBAL
a — cXeMa CKHMaHWRA TOMAMBAE, 6 — pacnpegefedHe TemnepaTyp H COCTa83 raga Mo BHCATE
CJAOS TONAHBA, 6 — KOHCTPYKLHA ¢ BHICOKOTEMUEPATYDHLIM UHKJIOHOM, & — KOHCTPYKUHA
C NOrpyXeHHoA NOBEPXHOCTHIO itarpesa; / — peweTka, 2— TonatBo, 3— Tonka, 4— GyHkep
yras, 5— GyHKCP IpHCANKH, 6-— BHICOKOTeMnepaTypiibiii UMKAOH, 7— BekTuantop, §—
ﬂUI’py)K(‘HHaﬂ II()BOp.‘(HOCTb Harpesa

B Tonkax ¢ KunsdwuM cjacem (puc. 43) AaBjieHHe nocTynalo-
iero uepes MIOTHYIO pelieTky / BO3Jyxa Ha yaCTHUB ToniuBa 2
3aCTaBRAsieT HX COBCPLIAThL BO3BPATHO-MOCTYNATENbHOE ABHXKEHHE
0 BhICOTE CJOS, TpeBpainasn cAoi Tonausa B NoAobHe kunswen
XHUnKocTH. [1o mepe BbiropaHusi MejiKue 4YacTHUBI BbIHOCATCH B
ofbemM TONKH W TaMm cropaloT. KoqaHuyecTBo TOMIMBA, Haxoaslle-
rocsi B Kunsiem cjdoe, cocrasiser 10—159% obiei ero macco
B TOlNKe.

B kunsiuem cjioe B oTAHYME OT NJOTHOrO CJOsA TeMmnepaTypa
ropennn huxe (1o 1000—1200° C) v cocras MpPOAyKToB cropa-
HHA GoJlee paBHOMEPeH TNO BhicoTe cjos (puc. 43, 6), KyCKH
tonausa pasmMepom 20—25 MM HHTEHCHBHO 004YBajOTCA BO3AYXOM,
UTO CNOCOBCTBYET BBLICOKOH CKODOCTH CXHraHus TolinBa. B cno
TONAMBA WHOrAa LO6aBAHIOT pa3MoJOThil MaTepuald (HanpuMep,
JOACMHT), KOTODbIH, pearHpyR ¢ OKCHIAMH Cepbl, YAep)KHBaeT
HX Ha CBOCH TMOBEPXHOCTH, CHMXXaR COOTBETCTBEHHO BHIGPOC
B aTMocepy.

Ha puc. 43, ¢ Hokazasd cxemd TOMOK C KHITALIHM caoeM i
BbICOKOTEMMNEPATYPHLIM LIHKJOHOM, B KOTOPbIX TORJHBO 2 u3 OyH-
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kepa 4 nosaetcs B Tonky 3 Ha pewerky [. [loa pewerky BeHTH-
AaTOpoM 7 HarHeraercs Bo3ayx. M3 6yHkepa § B TomsiuBo Q0-
GaBasieTcsi MaTepHas /5 CBsi3biBAHUS OKCHIOB cepbl. KpynHbie
yacTHUbl TOMJIMBA, YHOCHMbie W3 TOTKH B Ta30Xx0[, YJAaBJAHBAIOTCH
B UMK/JCHEe 6 W BO3BPAlLAJOTCH Ha [LOXKHraHue B TOMKY.

C ueabio CHHXXEHHS TeMTepaTypbl rOPeHusi B KUNsWEM CJioe
MHOrAa YCTaHaBJIMBAIOT TOBEPXHOCTH Harpera &8 (puc. 43, 2),
MMEIOIIINe BLICOKYIO TeNnJo0TAauy cO CTOPOHb HAXOAsUlerocs B
fecnipecTaHHOM ABHXXeHHH ToNJuBa. B Takux Tonkax obpa3yercs
3HAUMTENLHO MeHbllie BpelHbiX BCUECTB (Hanpumep, OKCHIOB
asota NO,).

[IpumeHeHne TONOK € KHISAILHM CJAO€M INIO3BOJISIET YNPOCTHTh
cXeMy TNOATOTOBKH TBEpPAOTO TOMJNBA, OTKa3aTbCA OT MNbiJenpu-
FOTOBJIEHUS1 NpH obecneueHu 3(PPEKTHBHOrO rOPEeHHs C MaJbiM
BbiXOJOM TOKCHUHbLIX BElLeCTB.

JlisT HeKOTOpbIX BHAOB TOMJMBA (TOP( # iAp.) NPHMEHSIOT
TONKH [Jisi OLHOBPEMEHHOrO CXHFAHHA B CJO€ KPYMHbIX 4acTHy
¥ MeJouH (BO B3BelUEHHOM COCTOIHHH). IJTO TaK Ha3biBaemble
bakedbHO-CcAOEBHE TONMKH. B HUX cxuranue B cJjoe
OPraHH3yloT MO PacCMOTPEHHbIM Bbille TIPHHLUNIAM, 4aule C Bep-
THKaAbHbiM [BH)KEHHEM TOMJWBA, & [LJf CXKHIaHHA MeJIKHX 4ac-
THL MCMONH3YIOT PAa3aHYHbIe CnoCcoObl BO3AYUIHOMO AYTbS.

§ 16. TONKW OJi SAKEJLHOTO C)KHUTAHUA
NblJIEBHAHOTIO TONJUBA

[lpu (paxkesbHOM TOpEHHH MNbINEBHAHOE TOMJHBO HEMpPepbiBHO
NOAAIOT B TOMNKY € NOMOLbIO BO3AYXA HJ/IH A30BO3AYUIHOH CMECH.
OnHoOBpeMeHHO B 3Ty e 30HY NOAAIOT AOMNONHHTENbHbIA (BTOPHY-
HbIH) BO3AYX B KOJHYeCTBE, AOCTATOUHOM [/5i MOJHOIO Bbiropa-
Hus TonduBa. [lpn ycraHoBMBIUeMCA B TOMKE TOPEHHH B NOTOK
BHOBb NOCTYNalowlel NbEBO3AYLIHOH CMECH YBAEKAKTCS BbICOKO-
TemnepaTypHbie MNPOAYKTbl FOPeHHSl, KOTOpblC TOAOrpeBaldT H
BOCMJAMEHSIOT CMeCb. TaKWM 00pa3oM CO3aerc HenpepbiBHOE
NMOCTOAHHOE  3a)KMraHue CBeXeW MbilK, NpHYeM  yCTOHuH-
BOCTb NIpollecca yBeauuHBaeTcsl ¢ pPOCTOM TeMRepaTypbl rasoB B
TOMNKE.

YeTOHUHBOCTL FOpPeHHS] 3aBHCHT TaKXE OT MpelBapHTeabHOH
NOACYIIKH TONJHBA, OT TEMNEpPaTypbl CMECH, XapaKTePHCTHK TOM-
AuBa, COMEPKaHusi B HeM JeTyuynx. Uem Gosiblie BHIXOA JETYUHX,
TeM ObicTpee TPOHUCXOAHT BOCTJAMEHeHHe M Bhille YCTOHYHBOCTL
FOPCHHA.

Tonka (puc. 44) COBPEMEHHOrO KOTa NpeACTaBJsieT cobok
Kamepy (npeMMylecTBeHHO OPAMOYTONbHOTO HJAH KBaApPaTHOroO
ceyeHus1), Ha creHax / KOTOpPOH pacnosioxeHbl ChenHadbHble
yCTPOHCTBA A/181 BBOAZ W TEPEeMELMBAHHA YroJIbHOM NbUIH W BO3-
ayxa — ropenkd 2. O6pa3ykiiueca NPH FOPCHHH TOTJIHBA BbICO-
KOTeMMnepaTypHble ra3bl BLIXOAAT B ra3oxoll J, rie pacnofioXXeHul
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Puc. 44. Tonkn ¢ TBepaAbM (@) M KHAKHM (0) UIJAKOYAAJEHHEM M YTETJIEHHEM
TOllOUHBLIX 3KpaHOB (8) obGmaszkolfi (I) u xupnuuom (I/):
[— cTenut ToNounai Kamepw, 2— ropenku, 3— rasexol, 4— 3KkpaHusle Tpy6ul, 5-- o6ma3-
Ka (Kuprui), 6— waakoswd nod, 7— BOPOHKA WAAKOyAaAcHHA, §— waakoypansollee
yCTpOHCTBO

NOBEPXHOCTH HarpeBa, yYHocsi ¢ coOOH W ocTamwiuecss nocie ro-
PEeHHS 30J10Bble 4acTullbi He6oJbiloro pasmepa. Kpynubie xe
30J10Bbi€ Y4aCTHUbl U 00pa3ylOMHACA WWJIAK BbINAAAIOT B HHXKHIOWO
4acTb TONKW ¥ BODOHKY 7 M YAAJSIOTCST MeXaHH3UPOBAHHBIM CMO-
¢0OOM yCTPOHCTBOM 8.

B 3aBucumMocTH oT $a3oBOro COCTOSIHHA YAaAsieMOro uljaaka
paaanuaoT Tonku ¢ TBepabiM (TIHY) u xuakum (OKILY) waaxo-
yianeuueMm. B tonkax )KLUY npuunmaioT gononHHTeNbHblE Mepbl
ANt NOBBLIWEHHS TeMNepaTyPhli FOPeHHH, YTODbI NOJAYUHTh XKHIAKHH
WJIaK, a HHXKHIOK dYacTh TONKKH (WINakoBbiH noa 6) nenasor
FOPH3OHTANbLHON HAM cNabOHAKIOHHON ¢ BODPOHKOH 7, uMeiued
BblCTYNbl  (puc. 44, 6). 10 ofecneynBaer CcO31aHHe BaHHbI
XKHAKOTO lIaKka, B KOTOPOH NJaBaATCH najaloliue OTBepaeBlLIHe
KYCKH.

Touku ¢ KLY npumeHsioT Aj8 HU3KOPEAKIMOHHBIX TOMJIHB
¢ MaJbiM BbixogoM JeTyunx VY (AULT), a Takxe 48 CHAIbHO-
WAAKYIOIWMX TONMHB C HH3KOH TeMIepaTypod NAaBJCHHS 30Jbl
(Hanpumep, aasi yraeii KaHcko-Aumuckoro 6acceiina). B 3Tux
TOMKax HEO6X0AUMO oObecreunTh YCTOHUMBbBI BBIXOL KHIAKOrO
wJjiaka B aMana3oHe Harpy3ok xotaa 60—100% HoMuHaALHOI.
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Puc. 45. Cxemb Tonok ¢ JKIITY:
@ — OTKpPBITasn, NpU3MaTHYeCRaR, 6.8,¢—c¢ nepexumMom
C  BCTpeYHbLIMHW, TaHIeHIHAAbHO pPacNONOXeHHBIMH H
BEPXHHMH TFOpeaKaMmH, ¢ ¢ nepecekamuUIHMHCH CTpy-
AMH, € — C TOPHIOHTANbHLIMH HHHKAOHAMH, % — C BEepPTH-
KaJdbHLIMHA [THKAOHAMH; I— KaMepa ropeHns, 2— Kamepa
0XNamaCHHSA. 3- - 1epexnHM, 4~ LHKAOHDI

Tak kak B COBpeMeHHbIX KOTJAaX CTCHbI TOMOYHOR Kamepnt NOKPbi-
Thi 3KPaHaMH, TO AJIsS IOBLIUICHHS TeMniepaTypbl B Tonkax ¢ KIUY
B palioHe ropejscK M HHXKe TOIOYHbIE 3KDaHbi 4 NOKphIBAIOT CO
CTOPOHB! TORKH cheuHadabHOH obMaskod 5 (puc. 44, 8) WM Kup-
nuuyaMi. JInsi yMeHblUeHHS] M3JyueHUs W3 30HbI TOpeHus f
(puc. 45, a — d) Ha Buillenexaillde CTeHbl TONKH (Kamepni
oxJaxAeHus 2) NpUMeHAIOT CrneluHadbHbie NepexXumbl 3 HAH NOoJ-
HOCTbIO OTAENAIOT Kamepy ropcHus [ OT Kamepbi OXJaXXaeHus 2,
Kak, HanpHMep, B KOTJAaX C TOPH3OHTaAbHbIMH (puc. 45, e) wu
BEPTHKaNLHbIMU (pHC. 45, i) uukjaoHnamu. [1pu oTAeseHnu xamep
MOBbLILLAETCA TemMNepaTypa U CKOPOCTb FOPEHHs TOMJMWBA, YBEJH-
yuBaercs AOJsi luJaka, pachiaBisfieMOro W yJaB/iHBaeMoro B
Kamepe ropeHusi /, Ho OLHOBPCMEHHO BO3pacTaeT W BbIXOL OKCH-
[lOB a30Ta.

Tonxkn ¢ TBepAbIM lWAAKOydaNeHHEM (CM. pHC. 44, a) uMeloT
B HHXXHEH 4aCTH HaKJIOHHbie CKaTbl (¢ yrjaoM 50—52° K ropusos-
Ty) W BHIXOAHOE OKHO 7 AJSl YAaJleHHsl BhindAatoilero TBEPAOro
Wwaaka. 3TH TONKH UYBCTBHTEJbHbl K MNOABJEHHIO HapocToOB pac-
MAaBJEHHOFO HJH Pa3MsIfYEHHOrO WLIJIaKa Ha CTeHax, T. €. K Npo-
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Puc. 46. KomiioHoBKa ropenok:
a — &poNntoBan, 6 -— BCTPeuHan A060Bas, - BCTPRUHO-CMEWGHHAR, & — YFrJO0Ba® TaH-
reHunaabhas, W — ckopocTs HOTOKOB, [— Xonoauas Boponka, 2 ropenku, 3, 4— ¢pou-
TOBAR W 34AHAR CTEHL, J— 30HA BO3IMOXNHOro WaaKoBaniis

ueccy wiakoBaHuA. [losTomy cepbe3noe BHWMaHHe B TonKax ¢
TINY ypeasoT a>poAHHAMHUECKOH OPFaHW3aUHH TOPEHHS, KOM-
NOHOBKE TFOPEJNIOUHbIX YCTPOHCTB.

Haubosee pacnpocTpaHesb UY€ThiDe KOMIIOHOBKH [OpeNoOK
(puc. 46): dponTOBasi, BCTPeuHan N060Bas W BCTPEUHO-CMEIllLEH-
Has ¥ yrJoBas TaHreHuwafbHas. HMHoraa npumeHsioT M HekoTo-
pbie APYCHe KOMNDOHOBKH, HAaNpPHMEp YIJOByK [AHAroHajbHylo,
Pa6oTocnocofHOCTL TOMOK ¢ pPa3jHUHON KOMMOHOBKOH ropenok
OLEHUBAIOT NO TeMNepaTypHOMYy YPOBHIO, a3pOAHHAMHUECKOi
OpraH{3auu¥ TNpouecca ropeHus, Mo ONAacHOCTH LWJAKOBaH#HS,
06pa3oBaHHI0 BpeaHbIX BbIGPOCOB H T. A.

PpoHTOBAs KOMNOHOBKA TOpesioK (puc. 46, g) npuMeHsieTcs
AN CHUIAHWA HellJIakyiowMuX Oypbix W KameHHbhiX yriaed, topda,
B3DbLIBOONACHLIX TONAKB, TPeOyKiHX Haubosee MPOCTbiX KOHCT-
PYKTODCKHX PpeLieHHH CcHCcTeMbl MblIeNPHTrOTOBACHHA, a TakKxe
KOPOTKHX TNbi1enpoBoloB. Kax npaBuno, Takas KOMIOHOBKAa CO-
yeTaeTcsl €O cxeMoil npaMoro BayBaHus. [IbiieBo3ayLIHbIE NOTOKH
H3 ropefiok 2, ycTaHOBJAEHHbIX Ha (POHTOBOH cTeHe 3, OPHEHTH-
poBaHu K 3anHed credHe 4. Ilocae ynapa B 3aiHI00 CTCHY 4acThb
MOTOKa Pa3BoOpauuBaerTcs B XOJOAHY!IO BOPOHKy [, obpa3ya moul-
Hbii BHXpb, @ OCTafJbHas 4acTb MPOXOAMT BAOJAb 3a/HeH CTeHbl
M HanpaBJAfeTCA K BbiXOLHOMY OKHY TONKH. HacTHUHO oOXJaxK-
JeHHble B XOJNOLHON BODOHKE ra3bl HHXXHEro BHXPSH 3IKEKTHpY-
I0TCH B BbITEKAIOWHE M3 [OPEJOK TOTOKH M NOMNKHIAT HX.
HanpasnekHoe nBHXKeHne B CTOPOHY 3ajiHel CTEHbi M yIap B Hee
(dakesa C€O32al0T ONACHOCTh LINAKOBAHUS [JIs1 HEKOTOPbIX TON-
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JHMB. Y 3TOH cTeHbl, K&K NpaBujlo, HaXONHTCA 30H& BbICOKHX
TeMneparyp. Bo3moxHo Takxke isakoBaHue GOKOBbIX CTEH.

Berpeunan ao6oBas KomnoHoBka (puc. 46, 6) obecneunBaeT
COYllapeHHE NOTOKOB, BLITEKAWOLLHX U3 ropeiok 2 npoTHBOMOJIONK-
Hbix CTeH 3 W 4, 3afepxuBalollee yaap Bo (PpOHTOBYIO H 3aRHIOI
CTeHbl H CHHXKaloillee ONacHOCThb WJIaKoBaHUs 3THX cTeH. OaHako
B 30He coyaapeHusi MoryT HalbJ/0AaTbCA pacTeyka ra3oB kK 60Ko-
BbiM CTeHaM, YAap M lUJaKkoBaHHe (3oHa §) nocaeanux. [lpu
ABKKEHHH (DAKENOB IIDOHCXOAHT HX NPOHHKHOBEHHE B Mexrope-
JIOYHbLIC NPOCTPAHCTBA [IPOTHBONOJAOKHO Pacnod0KeHHbhiX rope-
JoK. Tak Kak TonouHble radbl Topsillero (pakena He HMEIOT KOH-
TaKTa CO CTEHAMM H OXJAXAAIOTCH HE3HAUHTENbHO, TO B TAKWX
TOTKaX OTMEYalOT BBICOKHH TeMnepaTypHbid ypOBEHb FOPEHHA H
YyCTOHUMBOE 3aXKHTaHHe NbIEBO3AYIUHOW cMecH. YacTh NOTOKOB
Hanpas/isieTcss B XOJOAHYK BOPOHKY, a OCHOBHAsi Macca rasos,
NOCTAaTOYHO PaBHOMEDHO 3amnoJiHAS TONKY, TNOJAHMMAaercsi BBEpPX.
[Ipu pasHbix Maccax MW CKOPOCTAX COYAApSIOIHXCS  NOTO-
KOB Ha6Ji04ai0T OTKAOHCHHE BOCXOAAIHX TOTOKOB K OAHOH u3
CTCH.

Tonkw ¢ BCTpeuHO-cMellleHHOH  KOMMOHOBKOH  ropenok
(puc. 45, 8) TNO3BOASIOT YMEHLLIHTb OTKJIOHEHHE BOCXOAALLIHX
NOTOKOB, XapaKTepHiyloTcs 60Jice YCTOHUHBLIM fl0J0XEHHeM da-
KenoB H ray6oKuM MPOHUKHOBEHHEM HX B MeKropenouHnle I1po-
CTPAHCTBA NMPOTHBOMONOXHLIX ropeoK. [1y6HHa npoHHKHOBEHHN
dakena 3aBucHT OT paccTosHust S Mexay ropeikamu. Pacreuka
ra3oB W3 30Hbl COYAapeHWsl yMeHblUuaeTcAd M CHHXXAeTCA onac-
HOCTb WIAAKOBaHHA GOKOBbIX CTE€H, HO OCTaeTcsl HEKOTOpasi BO3-
MOXXHOCTb TNOAB/EHHSl [UNaKa B 3aAHUX yriaax O60KOBbIX CTeH
(30Ha J).

Tonkn ¢ BCTPeUHO KOMNOHOBKOH TOpesoK HanexHo paGoTawT
B KOT/IaX C CHCTEMaMH TbIJENPUrOTOBACHHA, HMEIOWHMH Nblje-
Bbie OyHKepa, T. €. KOFAa RBCC TOPCJKH HaxoasaTcs B pabore.
B Kotnax ¢ cucTeMaMd TpAMOro BAyBaHHA INPH OTKJIOUEHHH
ropesiok paboTa TONKM MOXET CYLIEeCTBEHHO YXYAIIHTLCS.

Yraosasi TaHreHuuanbHas KOMNOHOBKA ropesnok (puc. 46, o)
XapaKTepH3yeTCsl OpraHH3auued BHXPEBOrO [ABH)KEHHsI Ta30B B
TONKE KOTJa, Bbi3BAHHOMO NLIEBO3AYLUHBIMH NOTOKaMH, HamNpas-
JeHHbIMH H3 TOpCAOK 2 NO KACATCAhHOH K YCJAOBHOMY Kpyry B
ueHtpe Tonku. Kak ¥ B ToAKax € BCTPCUHOH KOMMOHOBKOH, B 3THX
TONKax I0¢j1e COYRApeHWS W 3aKPYTKH TNOTOKH H3 OTACAbIHBIX
ropesiok XOpOolUO NePeMelIHBAIOTCA M 3aNOJHSIOT CEYEHHE TONKH
Bbille ropesiok. K KOpHIO (pakesa B 3ITHX TONKAX 3IKEKTHPYIOTCS
3HAUNTENBHO OXJaXXAEHHLIC Yy CTCH TOIOYHbIE ra3bl H MNOITOMY
ropeHde B HHX HECKONLKO 3aTAHYTO, a Temlleparypa [OpeHHs
HeBbICOKA. [IpH CXMraHuM BbICOKOBAAXKHbIX TOMJIMB MPHXOLHTCS
NPUMEHATb CNEeUHAAbHbIe Mepbl AJs1 NOBbIIUEHHs] YCTOHUUBOCTH
ropeHus, HanpHUMep NbIIEKOHUEHTPATOPbI (CM. puC. 25, 6).

Takas KOMNOHOBKA ropesiok PeKOMeHAyeTcs AJisi TONOK KBaj-
paTHoro ceyeHusi. B cayuae pasHoli ANHHBI CTEH MOXXeET NPOMC-
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Puc. 47. nakosbie 1axThi ¥ YCTPOWCTBA 1akoyaanienua:
a — WHEKOoBoE, § — CKpebKoRoe, [— BaHHA ¢ ROJOH, 2— 1HeK, J-- 91eKTPOUBHIaTeNb
¢ peayKTopoM, 4 — OTBOASWHA 1aTpy6oK, 5 - NPHBOL APOGHAKH, 6--- ApoGunka, 7— uen-
Hag epeadya

XOJHTb OTKJ1OHeHHe ¢dakesoB K OoJsee LJHHHbIM CcTeHam (Hanpu-
Mep, ¥ QPOHTOBOH H 3aAHed — pHC. 46, 2), W B 30HE COydapeHHs
€O CTeHaMH HabJ10AaloT 30HbI UNIaKOBAHHA J.

Buiiiafalouidii B HHXKHIOW 4aCTb TOMOUHLIX Kamep H CKalliu-
Batouuiicst Tam wJaak B TBepaom (TLIY) wau xuakom (OKLIY)
COCTOSIHHH HEeOOXOAHMO HeNpepblBHO BLIBOAMTL M3 KoTaa. Han
5TOTO NOA LLIAKOBLIMH JIETKAMH HJAH B YCTbe XOJOLHOH BOPOHKH
IpeaycMOTpEeHa YCTAHOBKA LJIAKOBbIX LAXT, B KOTOpbLIE Bhilla-
gaet wuwiak. lllnakoble waxTel B OOMbUIKHCTBE CAy4YaeB HMeEWOT
BaMHbl, 3aiiosnteHHble BOAOH. B Tonkax ¢ TeepaniM waaxoypade-
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HHEM OCHINAKILMACA €O CTEH MiPeMMYILeCTBEHHO TBepAblil LlLIaK
nagaer B XOJOZHYK> BOPOHKY M jajee 1o ee cKaram -— B wiJjia-
KoBylo waxry. [lpu conpukocHosenun ¢ Boaoh packaneuubiit
WJAK pacTPeCKHBAeTCsl H pacchillaeTcs 1104 AeHCTBHeM HOJbLUMX
TepMuUueckHX Haupsoxenu#l. CTekalowiuii B BOLY JKHAKWHHI 1AaK
(B Tonkax ¢ J)KLUY) satBepaeBaer B BHle uacTHU HeOOJbUIHX
pasMepos.

[llnak W3 BaHHB WLAAKOBOH 11aXThl YAaJs€TC ¢ NOMOILBIO
MeXaHHUeCKHX yAAJSIIOILUX YCTPOHCTB, BbHIONHEHHbIX B BHAE Bpa-
IWAKLLerocs B BoAe wneka (pHc. 47, a) HAW B BHIle CKPEOKOBbIX
TpaHcnopTepos (puc. 47, 6). B iwnaxtax co UiHEKOBbIMH TpaHCNOp-
TE€PaMH HHIKHSS YACTh BaHlibi / BHIIOAHSIETCS B BHAE HAKJIOHHOIrO
x®enoba, B KOTOPOM PpacrnofoXeH BpamaloulHics BHHTOBOW
wHek 2. ek npuBoAUTCH BO BpauienHe 3JeKTPoABHrarTenem J.
B KoHlie HAKJOHHOrO Keaoba uMeeTcsi OKHo, Uepe3 KoTopoe TpaH-
CHIOPTHPYEMBIH LI/1AK IOCTYNnaeT B OTBOASALLUHA NaTPyboK 4 ¢ paciio-
JNIOXKEHHOH B HeM APOOGHAKON ¢ npuBojioM 5. [Ipobuika BKIlOUaeTCH
NPH 1OCTyIIeHHH OOJbLIIHX KYCKOB llL1aKa.

CKkpeOGKOBbI TpaHCTOPTEP BbLIMOAHSIOT B BHAE ABYX LETHBIX
nepesau 7, K KOTOPbIM Kpeusitcst ckpeGkH, nepeMelllaemMble BAOJb
HHXKHEH yacTu BaHHH K WJaakoypaasiouiemy natpyoky 4. Ilocae
NPOXOXKAEHHS BaHHL leNHan nepejaua co CKpebraMu BBLIXOAHT
Hapy»Xy H LOCTyIHAa OCMOTPY.

Bopa noctynaer B BaHly HelipephiBHO, 1IPHUEM yDOBEHb BOAbI
peryaupyetrca TakuMm oGpa3om, 4ToObi OH 3akKpbiBaj MpHEMHOE
OTBEPCTHE LINAKOBOW wWaXThl M TeM caMbiM IpeAoTBpaulan fnpo-
HUKHOBEHHE MPHCOCOB BO3AyXa yepe3 IUNAKOBYI0 WAaXTy B TONKY.

PaGota Torouno#i kKamepbl xapakTepH3yeTcsi Pa3jHYHbIMH NO-
KasaTeJIIMH HAMPAAKEHHOCTH, HAAEKHOCTH H 3IKOHOMHUHOCTH.
HanexHocTh paboTh onpeaensieTcsi, B iePBYI oucpe/b, CTelleHbo
W1aKoBaHHS CTeH, YCTOHUMBOCTBIO TOPEHHs, cenapauuel Tonausa,
a3 3KOHOMHUHOCTh XapaKTepu3yeTCsi MOTEPSIMH OT HejoXKora Toll-
JUBA, 3aBUCSIILUMH OT OpraHu3ayHH Mnpouecca ropeHHs H ero
HanpsikeHHocTH. Onetika paGoThl TONKH NPOBOAMTCS HO TemJo-
TEXHHUYECKHM MoKa3saTesam.

TensioBasi  MOWLHOCTL  TOTKH  Qrr H  TOpPEaKH Qq«r, MBT
(FCkan/u), oTpaxaeT KOJHUECTBO TENJOTbl, BHOCHMOH B €JAMHHILY
BPEMeHH B TONKY HJAM Ucpe3 OAHY ropedky: Q-;=Byx-Qi, Q.=
= Q.+/n. 3aecb By — pacxon TOIIHBA Ha KOTes, Kr/c; n, —
YHCJO TOPEIOK B ToNKe. 3HauYeHHA Q., H Qr; 3aBHCAT OT napo-
NPOHU3BOAHTENBHOCTH KOTJA, KONCTPYKLUHH U YHCNA TOPEJSIOK.

OleHKy 1AaKYyeMOCTH TOMOK AJsl KaX}<Aoro BHAA TOMJHMBA
NPOBOAAT MO TENJOBLIM HANPSIXKEHHAM Ce CeYeHHsl @, CeueHus
OMHOrO Sipyca ¢y H IIOBCPXHOCTH 30Hbl AKTUBHOTO TOPEHHS (.,
MB1/m?[Tkan/(u-m?)):

Qs+
qr= Q%:‘, e, = ‘Izrﬁ“’ Gar= ——»
rie Fr — NAoOUIaAb 1IOTIEPEUHOTO CeueHHA TONKH, MY Z, — uncno
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Tab6awnua 6. Tenaoswe nokasatean TONOK

iaa. {g.) Wl sre qF. GFge
Koyaa- Tun Tonkw Toauso | kkan | xxaa , | uxan o | kK3 . ua
Neune M".q.m ’ T -0 g -10 m-l()
TIHY OTKEPLITHIE Waaky- — 100—140)1,5---25/] 08~1,3 0,05
npHamatuie- [iee 1.56-3,0
CKKe (10 4.0)
Heuna- - 120—-160] 2,5—-3*/ | 1.56—2,0 0,05
Kytoutee (180 404—-55
KLY [ Orkpursie — — 125- 160 | 4.56—565 - 0,15-0,2
npHimMarHye-
CKHe
C nepexu- . 500600 | §45—-200| 4.5—5.5 — 0,15—04
Mom
Muoroka- ALl 600—800 | 200—-220| 5.5—6,0 - 04~-05
MepHble
C sepry- ALl 600800 | 200250 | 12—15 — 0,6
KaabhbiMK 16—20 0,7--0,8
UHKIOHAMH
C  ropu- - ao 1100 | 250—300] 10—14 - 0,85—0,9
30RTANLUNA-
MH LHKKJOHA-
MK

* Tlpn 0aHOSPYCHOM PACOGIOKEHHH T[OPEJOK/IIPH  MHOFOAPYCHOM pacnonoXeHHH
ropeaoK.

APYCOB ropeok; H,, — niollanb NOBEPXHOCTH, OFPAHUUHBAIOLLeH
30HY aKTHBHOMO FOpeHHs.

TennoBoe HanpsikeHue obbema V; TOMOYHOW Kamepbl ¢,
MBT/M®, KocBeHHO XapakTepu3yeT Bpemsi npeGbiBalHf TON/NKBA
B TOMNKe H 3(EKTHBHOCTb €ro BblropaHus: §,==Q:+/ V.

Tennosoe nanpsikenne ofbeMa TONKH MOXKET paccMaTpHBATHL-
CA NpHMEHUTeNbHO K o6beMy 30HH ropeHust (Gu)sr, @ TaKxe
K ofileMy 0O0OBEMY TOIKH, BK/AIOHAWILEMY [AJ51 MHOTOKaMepHbix
TONOK O6bEMbl KaMepbi (30Hbl) FOPEHHA H KaMepbl OXJaxAeHHS
(sz)a.r+3.o~

Hasi oueHkn paboThl NOBepXHOCTEH Harpesa Buibopa linako-
YAAASOILNX YCTPONHCTB U 30J10yNOBHTesiell Ba)KHbIM TloKasarenem
SIBAACTCA CTEMEeHb J1aKOYNaBJAHBAHHA B TONKE Qg

flpu ofeciieyeHHH HAAEKHOCTH M KOHOMHUHOCTH TOMNKH, Mo-
Bbitllag TenJoBble NOKa3aTesH, MOXHO OOeCheyHTh yMeHblllenHe
ee rabapuTHLX pa3MepoB H MaTepHaJbHbiX 3aTpaT, HO HaAo
IOMHHTDb, YTO TONOUHAA Kamepa B 3TOM Cjydyae CTaBHTCA B Oonee
TSKeJbte, HanpsiKeutbie ycaoBusi. CyuecTBeHHOE BJHAHHE Ha
TeilJIOBbIe NOKa3aTejdH OKa3biBaeT THN TONOYHOrO YCTPOHCTBA H
KOMINOHOBKA TOpEJIOK, XapaKTepHCTHKHM TOIMHBA H, B NepBylo
oyepelb, €ro laKywHe CBOHCTBA, CTeNeHhL OTAeJeHHA Kamepbl
ropendsi oT Kamepbl oxJaxaenus (8 rtonkax ¢ JKIWY) u ap.
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Puc. 48. Cxema pacnpoctpanerus (aKkeioB u3 BuXpeBbix (a) #

MPAMOTOUYHLIX (6, 8) ropesok:

/- Kawaabl NueBO3AYWHOR CMECH C NepBHYHLIM BO3aYXOM, 2— Kakanbl

BTOPHYHOTG BO3LYXa, 3— rPAHHLA UHPKYAAUHOHHOTO BHXpA; T — Temne-
patypa, W — CKOpPOCTb MOTOKOB, p — KOHUEHTPAUHS TONHBA

Tak, npu cXKuraHuy HeulTakylolHuX TouauB B Tomkax ¢ JKLIY,
rae npoﬁnema [11JTAKOBAHU A OCTPO He CTOHT H B TONKax ¢ BCTpeY-
1O KOMIIOHOBKOH TOpeJIOK TeNJoBble 110Ka3aTeaH gy, Gg,, gy UPH-
HUMAIOT Bbille, dyeM B Tonkax ¢ TLUY, Ha ummakymouux yrasx
H C OANOGPONTAJLHOH KOMIOHOBKOH ropesok. B aByxKamepHbiX
HJH MHOTOKAMEPHBLIX H LIUKJOHHBLIX TONKax, rie (t)yHKlLHIfI ropemm
TONJHBA H OXJaxAeHHSA 1POLYKTOB CrOpaHHs 4aCTHUHO pa3nene-
Hbl, JOCTHXHMBl 0OJlee BhHICOKHe TelJaoBble TMNOKazaTesH TOIOK
KaK 1o Kamepe ropeHHsi, Tak U 110 TONKE B LEJOM. Tpyno3aTpaThi
H CTOHMOCTb H3rOTOBJIEHHS! MHOFOKaMepHbLIX TOMOK, HECMOTPsi Ha
yMeHbllenHe HX rabapuTHbiX pa3mMepoB, MOCYT 0Ka3aThCs Bhlille
3THX 1OKa3aTeJedl OAHOKAMepHHLIX TOMOK TaKOH e MOILHOCTH.

B Ta6s. 6 npuBeineHbt TeNJoBbie NOKasaTeaH M5 HEKOTOPHIX
THIIOB TONOK H TOIIHB. :

§ 17. NLIJIEYTONBbHLIE TOPEJIKH

TonauBOBO3AYLIHYIO CMeCb M BTOPHYHbIH BO3AYX [10AAIOT B
TOMKH 4Yepe3 rope/KH BHXPEBOrO HJAH NPAMOTOUHOTO THHA.

B BuXpeBLIX rope/kax IIOTOKH IIbiJI€BO3/YIIIHOH CMeCH, BTO-
PHYHOrO BO3AyXa HJH o0a MoTOKa 3aKPyUHBAIOTCH CHEIHAJbHBIMH
ycrpoicTBamH. B pesyabraTte 3akpyTKH Iibi1eBO3AYIUHbIA [OTOK,
BbITEKAIOWHA H3 TOPesikH B TOMKY, PacKkpblBaeTcsi B BHAE NOJOro
Bpalapollerocsi KoHyca (puc. 48, a), K KOTOPOMY H3HYTPH H
CHapYXH 3)KEKTHPYIOTCS ToMoOUHble ra3nl. B 3aBHcUMOCTH oT cTe-
IGHH KPYTKH pacKpbiTHe ¢akesa MoxeT ObiThb MOJHBIM HJH 4ac-
THYHBIM H COOTBETCTBEHHO B €ro LEHTPaJbHOH 4acTH YCTaHaB-
JUBaeTCH GECKOHCYHBIA HAH 3aMKHYTHH (NYHKTHP) LLHPKYJS1HOH-
HbtH BHXPb J HOLKHIAWHX MbIEBO3AYLIHYID) CMECh TOIOYHBIX
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Puc. 49. Buxpesble onuHapHbie (@ — Jd) ¥ caBOeHHbE (€) rOPEJKH:
a — NPAMOTOYHO-YAHTOUNHASl, § — NPAMOTONHO-AONATONNAN, 6 — YAHTOUHO-YIHTOUHASA,
2 — YJANTOUHO-A0RATOuHAA, dJ — AONATOUHO-AONATOUHAR, € — CABOEHHAR NRPAMOTOUHO-
nonaTonHan; /— uenTpasnbHas Tpy6a, 2-— BBoA fibiieBo3AywHol cmeck (1), 3— BBoa
BTOpH'HOro BO3ayxa (//), 4, 5— KaHaNW NHAEBOBAYIMHON CMECH H BTOPHYHOro BO3AYyXa,
6— ma3yTHan QOPCYHKA, 7, 9— yAHTOUHNWI annapaT BTOPHYHOTG BO3AYXA H NLAEBO3AYLU-
HOW cMecH, 8, /0— nonaTkH AN 3aKPYTKH BTOPHUHOrO BO3AYXA H HLAEBOIAYUIHON CMECH

ra3oB. Ytobbi ofeciieunTh A0CTAaTOUHOE pacKpbiTHE (axesa, BHX-
peBbie TOPENKH AOMMHL OblTb YCTAHOBJEHbl HA 3HAUWUTEILHOM
pacCTOstHUH Apyr oT apyra (2,5—3 anamerpa ropeakH).

[a3w ¢ Goaninodi Teminepatypoi (T) MocCTynawT K ropedke
U3 BHYTPENHEro UHPKYJAIHOHHOTO BHXPS, (I03TOMY C 1ebi0 NOo-
BhUIIEHHS1 YCTOHUHBOCTH 3a)KHraHHA MblAEBO3AYIIHYIO CMechb Mo-
AT 10 BHYTpeHHeMy KaHaay [ (pHc. 48, a) aubo npsiMoTOUHO
Oe3 3aKpyTKH, JubO € 3aKpyTKOH B YJHTOUHLIX aiiliapaTax HJH
¢ NOMOLULIO ChelHaNblblX JonaTok. BropHunblil -Bo3ayx, noaa-
BaeMbli MO BHEIIHHM KaHaaaM 2, 3aKpy4UHBAWT B YJHTKaAX HJH
JONaTOUHbIM aniapaTom.

B zaBucumocTd or cnocoba 3aKpyTKH NEPBHYHOFO H BTODHY-
HOrO BO3JyXa pasfaH4alT ropeikd (puc. 49): npsmoTodno-y/iu-
TOUHBIE, MPSAMOTOYHO-AONATOUHBIE, YIHTOUHO-YAUTOUHbBIC, YJAHTOU-
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HO-J1oNaTouHbie, JoNaTodHo-AonatouHnie. flepBbiM ykasbiBaeTcs
cnoco6 34aBHXPHBAHHS TepBWYHOrO Bo3ayXxa. Tak, Hanpumep,
B IIPSIMOTOYHO-YAHTOUHOH JIONATKe MePBHUYHbIA BO34YX 1104a€TCs
NPSIMOTOYHO BJOJb MOPEJIKH (aKCHAJIbHO), @ BTOPHYHbIA 3aKpyyeH
B YJMTOUHOM 3aBHXpHTEJeE.

B ropenkax 6oabinoi moutnoctH (He menee 50 MBt) ncnonn-
3ylOT ABOHHHIE KaHaJbl nepsuuHoro (/) u BTOopuunoro (/f) Bo3-
ayxa (puc. 49, e), npuuem Kanaabl 4 1epBHYHONO BO3AyXa COE/H-
HEHbE C NbLILIIPOBOAAMY PA3JHUHBLIX MEJbHHLL, a B OIHOM H3 KaHaJ/l0B
5 BTOPHUHOrO BO31YyXd 3aBUXPSIOILHE YCTPOHCTBA UMEIOT NOBOPOT-
Hbie nonatku. Takasi KOHCTPYKILHSI TOPedOoK No3BoaseT obecneduTs
ux paboTy NpH OTKJIIOUEHHHW MeJbHHIb M UIMPOKHH AWanason
3aKPYTKH BTOPHYHOTO BO34yXa.

LientpasnbHas Tpyba / npeaycMoTpena AJs yCTaHOBKH Ma3yT-
ol $opcyukH 6 (HaupHMep, pacTONOYHOH).

IMpu akcuasnbHOM BBOAe 2 nNbL1eBO3AYIIHON CMECH Tropedka
(puc. 49, a, 6) umeer HeboubliIOR CONPOTHBJCHHE, H3HOCY NOABEP-
JKEH JIHILb TOBOPOT BO BXOAHOM yuacTKe, HO AJIsi PaCKPhiTHA MOTOKA
B TONKe TPeOyeTCs CO3/1aTb CHUJILHYIO 3aKPYTKY (B YJaHTKE 7 HJIH
aonatkamu 8) Bropuunoro Bozayxa. C HCMOMb30BalHeM TaKWUX
ropesIoK CXKHralT NPEHMYyLLeCTBeHHO Oypble M KaMeHHbie YIJH
C {IOBBLMLEHHBIM BbixoaoM aeTyunx (V%> 309%).

YauTouHbIH BBOA 11bIJ1€BO3 1y LIHOHA cMecH (pHcC. 49, 8, ¢) obecne-
UWBAET BLICOKYIO CTENeHb KPYTKH NOTOKA MPH YMEePEeHHOM CONpo-
THBJEHHH TOpPeaoK. DTHM TOpesikaM CBOACTBEHHLI 3HAUHTEJbHbLIN
M3HOC yJMTOUYHOrO annapata 9, a TakKe HepaBHOMEpHOe pacripe-
AeJeHHe DNblid B BBIXOJHOM CEYEHHH bl1eBO3IAYIIHOIO KaHana 4.
Beaencteie 3HAuHTeNblibIX Pa3MepoB YJAHTOUHOro aiiiapaTta 3TH
ropesku nebosbluod MolLHOCTH (fo 35 MBT).

B ropenkax ¢ JonatounniMH 3aBHXpuTeasmu (puc. 49, J)
NbBNEeBO3AYLIHON CMecH HabmawaaeTcs H3Hoce JonaTtok [0, uto cka-
3LIBAETCSA HA CHHXEHHU KPYTKH, NIPHYEM B OT/JHYMEe OT panee pac-
CMOTPEHHbIX TOPEJOK PEMOHT JIOMATOK B 3THX TOpesKaX BO3MOMKEH
JIMIUbL HA OCTAHOBJAEHHOM KOTJe. DTH FOPEJIKH HMEIOT TaKMKe IOBbi-
LIEHHOe COMNpOTHBJAEHHE (NpH NPsMbIX Jounatkax). Oanakoe OHH
o6GecneynBaloT YIOBJETBOPUTEILHYIO KPYTKY 1pH HeBoabillux
rabapuTHLIX pa3mepax H 3TO 1103BOJISeT HX LHPOKO IPHMEHATH
IJIS1 CHKUIaHUsi pa3JHuHbIX yraeil, B TOM UKHCAE H C HH3KOH peak-
UHOHHOW CMIOCOOHOCTLIO, Koraa TpefyeTcsl CHJbHOE pacKphiTHe
takena. Kak 3akpyyuBaioulee YCTPOHCTBO /st BTOPHUHOTO BO3-
AyXa, JolaTOYHLIA annapaT § SABJSIETCS OCHOBHBLIM.

B BuXpeBblX ropenkax NpOUCXOLHT MeperpeB H BbiropaHue
Tpy6, 0OpazylolNIHX KaHagbl MblJeBO3NYINHOR cMecH 4 M BTODHU-
HOTO BO31yXa §, 0COOEHHO BHYTPEHHUX TPYO, IPHAEraoHX K 30He
ILMPKYJ/SIILHOHHOrO BHXPS BbiCOKOTeMilepaTypHbIX ra3oB. [loatomy
3TH TPyObl B OO/bLIMHCTBE FOPENOK 3arayGJsiioT BHYTPb FOPeaKH
Ha 0,3—0.5 m.

[TpsimoTOo4HbIE TOPENKH XapakTEPH3YIOT aKCHAJIbHOE COOCHOE
OBHXXCHHC NbLICBO3AYLWIHLIX H BO3AYyWHbIX 10TOKOB. [lbtieBos-
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Puc. 50. [lpamortoynwe ropeaxu:
a4 — € OAHOCTOPOHHHM BBOIOM HHJIEBOIAYWHOA CMecH
(/). 6, 6 —C BepTHKAALHO. H FUPHIOHTANBHO-Yyepe-
AYIOWHMHCA KaHanamn, @ -— ¢ nepudepHidnoih nosaved
0LAEBO3AYWHON cMecH; [/ — BBOA BTOPHUHOI'OC BO3AyXa

AYIIHYI CMECh MOXKHO NOAABaTh 110 BHyTpenHeMy (cM. pHc. 48, 6)
HAH 10 HapyXHOMYy Kauaay (cm. puc. 48,0). B npAMOTOUHBIX
ropenKax TONOUYHble ra3bl YBJAEKAXTCA B CTPYIO TONbKO MO BHELl-
Hell TpaHule H 10ITOMY HHTEHCHBHOCTb 3)KEKIWH, 1porpesa H
BOCIVIAMEHEHHS NbIH B HHX MeHbllle, UCM B BHXDEBbIX lOpeaKkax.
[NosbtileHHe YCTOHYHBOCTH [NOCTHIrAIOT BHelIHEH nojgadyed Mnbiie-
BO3AYUIHOA CMeCH, MOBLILICHHEM TeMIepaTypPHOro YpoBHA H a’po-
AHHAMHUECKOH opraHu3alued ropeuusi, COOTBETCTBYIOUICH KOM-
iIIOHOBKOH TOPE/IOK.

[lo mecTy pacnosoxeHusi KaHajoB [ibl1€BO3/YLIHOH CMecH
(/) w BropuuHoro Bosayxa (//) pa3suualoT ropeaku ¢ OLHOCTO-
POHHUM BBOAOM IibleBO3AyliHOH cMecH (puc. 50, a), ¢ Bepru-
KanbHo-yepenywowumuca (puc. 50, 6) u ropusontaibHo-depesylo-
HIUMHUCH {PHC. 50, 8) kananamu IbIJ1eBO3AYLIHON CMECH H C NepH-
tdepuitnoit (puc. 50, &) ec nogauei.

FopeﬂKu C OAHOCTOPOHHHM BBOAOM IIbli1H HCﬂOJlb'JleT B OCHOB-
HOM B TONKAX € TaHTeHUHAJbHOH YIJOBOH YCTaHOBKOH TOpeJoK,
OCTaJbHbLIe TOPEJNKH MOTYT IPUMEHSITLCS 11PH JI0OLIX KOMIIOHOBKAX,
ipHUEM TOPCAKH C YCPeLyIOILedCs 1ofadyeld — MNPeHMylLeCTBCHHO
anst Oypeix yraei.

B nocienlee BpemMsi WIHPOKOE NpUMeHeHHE HAXOAAT MJIOCKO-
¢akenbHute ropeakH (puc. 5l) ¢ coynapsilOILUMHUCA 11OTOKAMH
IbAeBO3AYIHOH cmecH ([) wu BTopuuHoro Bosayxa (I/1). Tlpu
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Puc. 51. [Maockodakenbrbie ropesxu:
Q ~~ ¢ BCTPOCHHBLIMH KAWAAAMH HLUIEBO3AYUINOH CMECH
(Kpyrapie), 6 — € BEPTHKANABLHO-APANACAbHLIMH KaHa-
AaMH; J— Tpy6h UBLIEBO3AYWHOH cMecH, Z2— Kadaabl
BTOPHUYHOTO BO31yXa

coyaapeHuu BbiTeKalowuX H3 TpyO / v kananoB 2 COOTBETCTBEHHO
(IOTOKOB MbW1€BO3/1yIIHOH CMECH H BTOPHYHOIO BO3AyXa NOCJedHHE
neOPMHPYIOTCH H, llepeMeillMBasiCh, PacTEeKajOTCs B MONEpeHHOM
nanpasaedud. [Ipy M3MEHEHHH COOTHOILIEHHS PACXONOB COYAapPSAI0-
HEHXCH CTPYH OOLIHH 11I0TOK MOXET OTKJOHATLCH BBEPX HJAH BHH3.
ITHM CBOHCTBOM TOPEJIOK MOAb3YIOTCH AJ1f H3MEHEHHS MecTono.o-
EeHUsl siApa ropeskd B TOTKe.

B oTauuue OoT BHXPEBLIX roOpeniok MpsiMOTOYHLIE MOTYT pacmo-
Jaratbesi Ha Gonee OJH3KHX PAacCTOSIHUSIX APYL OT APYra W HCHONb-
30BaTbCsl AJS CO3JaHHS PA3JHUHBIX KOMIIOHOBOK.

§ 18. TOPEJIKH AJ19 COXKHFAHHUSA FTA3A U MA3YTA

["a30Boe TOIVIHBO XOPOLIO BOCILIAMEHSIETCS, OLICTPO T[OPHT
H €ero CXHWraHde He MPeACTaBAAeT TeXHHUeCKMX TpyaAHOCTell.
OCHOBHLIM ycaoBHEeM 3PGHEKTHBHONO CXKHMaHWs ra3a siBasieTcs
Xopolllee nepemelllHBaHHe ero ¢ Bo3ayxom. llepemewnBanne ipo-
H3BO/ST KAK BHYTPH MOPEJIOK, TaK H HAa BbiXOAE H3 FOPeaKH B TONKY
uin B Tonke. B koraax TOLl, B BonorpeiiHbix kotaax # B 6OJb-
LIMHCTBE KPYIHBIX KOTEJNbHBIX [IPEAYCMOTPEHO C/XKHCaHWe ra3a H
KHAKOrO TONJIMBA, NO3TOMY B HHX YCTaHABJHBAIOT NPEHMY1LeCTBeH-
HO ra3oma3yTHble ropejakH (pHc. 52).

YuuThiBasi BLICOKYID PpEaKUHOHHYIO CnocobHOCTH rasa, ero
BBOASIT B NIOTOK BO3/yXa (Kauaawi 2) BOJH3H OT BLIXOAHNOro ceue-
HuA 110 TpyOkam 3, ycTaHOBJAeHHbIM B LIEHTpE FOpeakH (puc. 52, 6),
B NIPOMEMXYTOUHOM CeueHHH (pHC. 82,4, 8, 2) WAH [0 iiepudpepuu
(puc. 52,0). AHajnorudnbiM o6pasoM moaalT ra3 B KOMOGHHH-
POBAHHBLIX NbIIEra30BLiX FOpesKax.

Ma3zyT, kak awoboe KHAKOe TONJAHBO, FOPHT B NapooGpa3HOM
cocTosiiku. [asi uureHcHpHKalMY UCTIapeHHs ero ApoBsT, HCNOdb-
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Y/

Puc. 52. [aszomasythHas ropenka (a) w cnocobu BBOAA ra3oBOTo
TOWHBA:

6 — UCHTpAAbUbIH, 8, & — B IPOMEXKYTOYHOM CCUCHHH, @ — NepHdepHinibii;

I— masythas Qoptywka, 2— BO3AyHiMHe KaHaAh, 3— KaHajabl ra3oBoro
TOmAHBA *

4
12 J 4
/' __‘_-_\\ \ = )
TR " -
//'-«_—.-m_J, 1)
¥ T.::i_;’ /
” 7
6
a) )]

Puc. 53. MasyTHme GOpPCYHKH:
a — Mexannieckde, 6 — napoebie; /— NPOKHMHOC OTBepcTHe, 2— BHXpeBan Kamepa,
J— TaurexunanbHbie Kawaaw, 4— narpy6ok noasona Mmasyta (M), §— uaponposoa
(f1), 6— conaa, 7 — Kamepa

3ys1 3HEepPrHi0 COOCTBEHHOrO ABHIXKEHMS WM HHOW cpeabt (napa,
Bo3ayxa). Pacnwin (apo6aeHue) ma3yta npou3BOAsT B GOPCYHKaX
[, KoTopbie B 3aBHCHMOCTH OT cllocofia paciiblinBaHus ObiBAIOT:
MexXaHHUeCKUMH (pHc. 33, a), napoBbiMH (pHc. 53, 6) Hau napome-

XAaHHUYCCKHUMHU.
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B mexanuueckux dopcyskax nogaBaemblii u3 natpybka 4 no
TaHMCHUHAAbIO YCTAHOBAEHHBLIM KaHajnaMm J Ma3yT 3akpyuuBaercs
B Kamepe 2 H, BbIXOASl H3 MPOXHUMHOIO OTBEpCTHA [, npuHHUMaeT
(hopMY 110J0r0 KOHYyCa, Kak B BUXPeBbix ropenkax. [Toa aeficTeuem
TPEHHA € OKPYKalolel cpefoil 6hicTpo ABHraIMACA NOTOK Ma-
3yta ApobHTCA na Menkue kanau. Yem Meibuye apobaeHHe, Tem
ObICTpCe NPOHCXOLHT HCMapenHe H cropanue masyrta. das cosna-
HHS HHTEHCHBHOH KPYTKH M BHICOKHX CKOPOCTEH HCTEeUeHHs B mexa-
HHYecKHX (OPCYHKAX LOAAEPKHBAKT BbICOKOE AaB/ieHHe Ma3yTa
(3,5—4 MIla).

TTaposute QopcyHkH paboTalOT Ha MPHHUHNEC pacnbiia BbiTe-
KaloWieid B Kamepy 7 CTPyH MasyTa BhICOKOCKOPOCTHbIM [OTOKOM
napa u3 couaa 6. Ma3syrtubie QOpPCYHKH B BHXPEBHX rOpenxax
yCTauaB/JaHBAIOT B IleHTpaAbHYi0 TpyOy [ {(cM. puc. 49); 8 MomenT
OTKJIOYEHHA MasyTa (B 3aBHCHMOCTH OT MPOJAOKHUTETLHOCTH)
opcyukyn YOHPAIOTCA WAH A5 UX OXJa’KAEHHS M0AaeTCH BO3AYX.

Caasa naras
BOAA U BOJAHDBIN PE)XHUM NMAPOBbIX KOTJIOB

§ 19. NIPHPONHASA BOJA, EE CBOUCTBA
H XAPAKTEPHCTHKA

Bopa pek, o3ep, Mopell, Kak MOTeHUHAJbHbl HCTOYHHK BOAO-
CHabXeHus! SJEeKTPOCTAHUHH H KOTENbHbIX, CONEPKHT TBepabie
B3BECH MHHEPAJILHOIO M OPraHHYEeCKOTO TPOUCXOXKIEHHS!, pa3Jiny-
Hbi€ COJIM XOpOoIluel WM NJOXOH pacTBOPUMOCTH W rasbt. [locTyn-
JieHhe B BOJAY YKa3aHHLIX BelLeCTB MPOHCXOAHT Ha BCeX 3Taiiax
ee KpyroBopoTa: KoHjetlcallusi BoAsHbIX TapoB B atmocdepe conpo-
BOXK/A3eTCA pacTBOPEHHEM Tra3oB, NPH BbINAAEHUH OCAJKOB Ha
3eMJIt0 BOAA HACHILLAETCS MHHEPaJibHHMU H OPraHHUYeCKHMH FpH-
mecsiMu. To Ke MPOUCXOANT B HA3€MHbIX H TMOA3EMHbIX HCTOYHH-
Kax. HenoBeK, ucnoab3yst BOAY AJS1 yiOBJETBOPEHHS CBOHX ObITO-
BbiX W TNPOH3BOACTBEHHbIX (1oTpebHocTeH, Bo3BpalllaeT ee B NpH-
poanbti KpyroobopoT 3arpsi3HeHHOH B BH/E Pa3yiMUHbIX CTOUHBIX
BOJ.

KoHueHTpauus ¥ cocTaB pas3juyHlbiX [IpHMecedi B NPHPOAHO#H
BOJE 3aBUCAT OT BpemeuH roga. BecHoli pe3ko noswiinaercs co-
AepxKaHue rpy6oaHCTIepCHBIX B3BElEHHbIX BEIEeCTB, YBJEKAaeMbix
TalbIMU BOAAMH, B JeTHee BPeMs H3-3a IPEHMYILLECTBEHHOr o NuTa-
HHS OA3eMHBIMH CTOKAMH BO3pacraeT COJECOAEp)KaHHe BO/bL.

Iipupoanbie BOAB! MOXHO pa3feuTb Ha LIpecHble ¢ codecoaep-
xaunem ao 1000 wmr/a, coaoHoBatble, cogepxatiue 1000—
25000 mr/a, n conennie ¢ coneconepxaHuem 6ogee 25 000 mr/a.
B 3aBuCHMOCTH OT cocTaBa H KosuuecTBa npuMeced B Boje Me-
ustlotest ee cBolictBa. Cpend nokasaTeneid, XapaKTCPH3YIOULHX
CBOHCTBA BOAbt, BHIAEIAIOT oOllee cosecoAepHaHue H pPaCTBOPH-
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MOCTb COJIell, XKEeCTKOCTb, PacTBOPHMOCTL [a308, KUCAOTHOCTD, wie-
JOYHOCTH, OKHCIAIEMOCTb H PSA APYFHX NOKasaTenen.

OGuiee coaecoleprkalHe ONpPeAeTsieTcss Mo BEJHUYHHE CYXOro
OCTATKa NpUMecei, NoAyualouierocs NMpH ynapusaHuu 1 a npo-
OUNLTPOBAHHONR BOAL H NOACYUIMBAHHU 3TOFG 0OCTAaTKa NPH TeMIe-
patype 105° C.

Haxoasuuvecs B Boge conu o6nafal0T TOH MAH MHOH CTENEHbIo
pacrBopumoctH. K Xopowo pactBopUMbiM CA€AYeT OTHECTH coad
WesouHeX Meraanos, xaopuas {CaCly,, MgCl), kucawvie coau
HEKOTOPBIX KHCAOT. PacTBopuMoeTh conell MeHsieTcsl ¢ TeMneparty-
poit. Coau, pacTBOPHMOCTL KOTOPHIX C POCTOM TeMiepatypbl y6bl-
BaeT H OHH HAYWHHAIOT BLINAJaTb B OCaAO0K, 061314107 OTpHUA-
TeAbLHON pacTBOpUMOCTbIO (Hanpumep, CaS0,). Hacrs conelt, B TOM
YMCIe M PACTROPHMBIX, IPH Harpepe pasaaratores ¢ o6pa3oBaHueM
TPYAHOPACTBOPHMBIX WAW HEPAacTBOPHMbLIX COJIEH, BblMadaloiHX
B OCaldOK ({) (Hanpumep, kucavle coan Ca (HCO;3), u Mg (HCO;),:

Ca (HCOq)z - ¢ CaCO;—{- H_)O—+- CO_JT
Mg(HCO;3)» —» | MgCO;+ H 0+ CO: ¢t

JKecTkocTh BOAbl HAXOAAT 10 CVMMAPHON KOHUEHTPAULUH pacT-
BOPEHHBIX coJel KalbuHsl H MArHHS 1 BLIPAXKAIOT B SKBHBANEHT-
HbBIX eAMHHUaX (MOJb/M?). DTa XKEeCTKOCTL HasuBaercs obLed.
B cocrare o6uieid XeCTKOCTH Pa3nuaioT KapOOHATHYO
(uau 8pesmennyio) HeCTKOCTb, KOTOPAd o6ycaoBjaeHa HadHUyHeM
B BOAE ABVYTJICKHUCABIX CONEHl KanblUHA 4 MarHusa (6MkapOoHaToB)
Ca(HCO;)y 1 Mg (HCO;) 2. JKectkocTh, 06ycaoBAeHHAS HAAHUHEM
B BoAae ApPYrux coaeil kKaabuusa M smarnug (CaSO,, MgSO,,
CaSiO;3 w ap.), HasviBaercss wekapbBonaruod xecTkocTero. Cymma
Kap6oHaTHOH M HeKapOOHATHOH »XEeCTKOCTH onpeaeasier o6uLyio
YKECTKOCTD.

KHenotHOCT (MM LIEAOUHOCTD) BOABI OMpeaeNsieTcs nokKasa-
TeleM OTpHlLaTe bHON cTerneHd BOAOPOAHBIX HOHOB B pacTaope
¥ oGo3Hauaetrcs cuMBoaom pH. B Bone nocTosiHHO NPOUCXOAMT
npouecc AWCCOUHAUHH ¢ obBpa3oBaHuem HoHos (HT) w OH™:

H.O 2 H~+0H~

[Tpu paseHcTBe MONOXKHTENbHLIX BOAOPOAHLIX WOHOB M OTPH-
naTenbHbiX FTHAPOKcHAbHBIX HOHOB (jH|=|OH|=10"") Bona numeer
HeliTpanbHylo peakuuto u pH=7. [laa soan ¢ KUCAOH peakuHen
pH<C7, a ans wenounoit pH > 7. [ToBbliueH N0 WEAOUHOCTH CHIO-
cobeTBVeT NPHCYTCTBHE B BOJe 6!4Kap60namb1x Kap6oHaTHBIX
wonos (HCO;, CO3™) w ruapoxkcHauHoi rpynnet (OH ™).

OKHCAAEMOCTb BOAbl XapaKTepu3yeTcsl HaluuueMm B Heit opra-
HHYECKHX coefHHeHHUl. Ee BnipaXkaloT pacxoaoM KHCAOPOAa HAH
nepMaHranata Kaausd, HCIOAb30BaHHLIM A OKHCAEHHS] OpraHu-
YecKHX BELLEeCTB, cojlepKautuxes B | a4 Boasl. Takxe ¢ gocratoy-
HOH CTEMEeHbIO TOUHOCTH €8 MOXKHO ONpPEEeNHTb 10 [TOTEPe Macchl
CYXOro OCTATKa, coxxeHHoro npu 800° C.

BaxxHoe 3HaueHHe A1 XapaKTEPHCTHKH KauecTBa BOAbl HMEeT
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TaKXe COAePKAHHe KDEeMHEeKHCAOTHl, nepecuyutaHHoi Ha SiO;, u
PACTROPEHHBIX ra30B, 0COGEHHO KHCAOPOLA M YIMIEKHCAOro rasa.
YkaszanHue rasel 06.1a8a10T 0TpHLATENBHONH pACTBOPHMOCTBIO. JTO
CBOWCTBO HCITOAb3YeETCs B npoueccax ocsoboxaenns or Oy u CO..

§ 20. BMHAHHUE KAYECTBA BO/Abl HA PABOTY KOTJIA

Hanuuuve nmpumecell B nuvaTeNbHOH BOAE NPHBOAMT K HEKOTO-
PHIM ABACHUAM, OCAOKHSAIOUIUM paboty KoTaa. Cpeau HHX, B nep-
BYK ouepelb, CAeAYeT BHIAENHTbL HakumeobpasosaHue, 3arpsasHe-
HHe neperpesateneli U TypOHH, BHYTPEHHIO KOPpPO3ul0 B Tpybax
H APYTHX 3JeMeHTax.

HakuneoGpa3oBanue Ha BHYTPEHHEH NOBEPXHOCTH oborpesae-
MbIX TpyD ABNAETCA OAHHM M3 HeXenaTelbHbIX HABJAEHWH, TakK
Kak cHixaer paborocnocobHocte KoTaa. [1py mossneHUH HaKHOy
(ToaummHon &,) Ha BHyTpeHHel cropoHe Tpy6 yBeauuyuBaercd
TeMnepaTtypa le HapyXHoH ofGorpeBaeMol NOBEPXHOCTH MeTaJlaa
{CTEHKH) M3-38 HH3KOH TenJonpoOBOAHOCTH A, HAKHNH

I Ou Ou
tcthPT+Q(a—2+;—" + ™/

rae f,, — remneparypa sodel (pabouero Tena); g — yAeAbHbIl
TENAOBOH NOTOK Ha €IHHHUY NMOBEPXHOCTH TPYObI, a2 — KO3IDPHU-
UMEHT BHYTpPeHHel Temnooraauu; O, 8y — TONUIHHA CAOS HaKWIH
W Meranna vpyoel; Ay, Ay — TENNONPOBOLHOCTb HAKHMH U MeTanna
TpyOhI.

Takum o06pa3oM, HakuMb CHOCOGCTBYET MOBLILIGHHIO TeMmime-
patypel MeTanna Tpy6 W HX paspeiBY OT Mepexora, uTo ABASIETCH
TSXKENOH aBapHed Ha KoTtaoarperare.

PacrsopeHHble B BOLE BEUIECTBA YACTHYHO AHCCOUHHPOBAHDI
W npeacTaBAeHbl B BHAe HOHOB. [lWraTtenbHas Boga COMEPKUT
B OCHOBHOM CJeaylollMe HOHol: KaToHnl Na™t, Ca’t, Mg?t y
aunonnl C17, OH™, SO3~, CO} -, HSiO3 . Mou Hatpus co Bcemu
aHyoHamu o6pa3yeT XOpolWO PACTBOPUMHIE B BOJE COEIHHEHUS
NaCl, NaSO4, NaOH u t. 1. Ho 314 coeanHeHHs] HMEIOT pa3auy-
Hble Ko3pduunentol pactBopumoctd. Hanpumep, NaCl u NaOH
HMEIOT MONOXKHTENbHBIE KO3DHUHeHTH pacTBOpHMOCTH, a NaSO;,,
Na;CO;, NaHSiOs, a rakxe CaSO,, CaCO; MgCO; CaSiO,
1 MgSiO; uMelor oTpuuaTensHbie KO3QGHUUHEHTL PACTBOPHMOCTH.

ITpu CONPHKOCHOBEHHH BOALI, COLEPIKALLEH COeAHHEHHS C OTPH-
(1aTeIbHbIM KO3(MQHUHEHTOM PACTBOPHMOCTH, C FOpsiuell CTEHKOMH
TPVOul B MOBEPXHOCTHOM CJ10O€ BCAEACTBHE VIIAPUBAHUSA BObl JOCTH-
raercs COCTOAHHE HACHIILEHHA W H3JHWHEee KOJHYECTBO BellecTBa
M3 pacTBOpa BHITAAaeT B OCALOK HA CTeHKe TPYOnl B BH/e TBEPABLIX
H NAOTHBIX OTAOMEHHH — H a K U 11 U. OueHb TBEPAYIO HAKHUIbL AEI0T
cuauKatel M cyabdatsl kassuus CaSiOz u CaSO,.

HauGonee uuteHcHBHO HakunmeoGpa3osaHHe NPOTEKaeT B npo-
uecce BLINAPHBAHHA BOAbl B HCIIAPHTEbHbLIY NOBEPXHOCTAX Harpe-
Ba, NPHYEM B KOHUE MPOILeCCa HCNApeHHUsi NPOHCXOAHT BbiajeHue
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GO/ILIIHHCTBA COJeH, B TOM YHCAE H NErKOPAaCTBOPHMbLIX (COJH
wesoulbix meraanos K, Na u ap.).

BuyrtpennHe sarpsizHeHuss (OTAOXKeHHS) Ha Tpy6ax napofe-
perpesarenei v Jonartkax TypOuH NOABAAIOTCA APH BeIHOCE Conelt
13 G6apabaHa KOTNA ¢ 4YacTHUA\ BJArd H BCAGLCTRHE PACTBOPH-
MOCTH HeKOTOpbiX coneil B nape. Ocobasi poan 8 3arpA3HeHHH
naponeperpenarenss W TYpOHH TNPHHAANEKHT KPEMHEKHCNOTE.
C pocToM naBaeHHS PacTBOPHMOCTb B NMAPe KPEMHEKHCAOTH M10BbI-
U1aeTCA K 3aHOC TypOuH Bo3pacTaet. [103TOMY € moBbiLIeHUeM 1aB-
aenuss napa Goaee 10 Mlla 3mauurtesnbHo noswuuatres Tpebo-
BaHHA K YHCTOTE BOJAL W Mapa Mo COAEPKAHHIO KPEeMHEKHCJAOTHI.

Koppo3unei nHa3niBaeTca paspylienne MeTall0B NOA ACHCTBUEM BHEWHEA cpeanl
B Pe3yasTaTe XHMHYECKUX HAH INEKTPHUECKHX MPOLECCOB.

Kopposusa moxer 6uth o6weil v MectHoW. O6uLas Kop-
PO3HA MNPOHUCXOLHT PABHOMEPHO C OAHHAKOBOH CKOPOCTbIO MO
BCeft NOBEPXHOCTH MeTanja, COUPHKAcaiolledCa ¢ arpeccHBHOM
cpenoli. [lpy MecTHOH KOpPpPO3HH pasberaHue Meranna
MAET Ha OTIeNbHBIX HeBOJbLIIMX y4acTKax MNOBePXHOCTH. MectHad
KOPPO3HSi MOXET ObITh A3BEHHON, TOYEUHON, HHTEPKPHUCTAHTHOM
M TpAaHCKPHCTANAUTHON. Tlpu s38eHHON W TOweunod KOppO3uU
NOBPEXIAEHHE 3aXBaTbiBaeT MeTan TpyObl Ha He6OALIUIOM Yyua-
CTKe, HO Ha 3HAUMTENLHYID rAy6HHY, BBI3LIBAA NOABAEHHE CBH-
et B Tpybax.

[Mpu untepkpucrassutnot Koppo3uu paspyuieHde wmeranna
MPOHCXOAWT MO TpaHHuaMm 3epeH ¢ 06pa3soBaHHEM CKBO3HbLIX
TPRULHH, & NPH TPARCKPUCTAAAUTHOL KOPPO3uU TPEULHHBl [TPOXO-
AAT uyepe3 3epHa Metaaga.

B koTsax 06bi4HO COYETAIOTC HEeCKOJAbKO BHAOB KOPPO3HH,
IPHYUEM KOPPO3HOHHbLIE MPOUECCHl HIAVT NMOCTOAHHO, HO € Pa3Hoi
CKOpocTbio. Haunfonee pacnpocTpaHeHHbIM BHIAOM KOPPO3HH SIB-
AsleTc NapoBOASiHAN KOPPO3HA nmaponeperpesare-
nei. OHa BLI3bIBAGTCH XUMHYECKHM MPOUECCOM B3aHMOACHCTBHUSA
meperpetoro napa u meraana tpy6. [leperpeTmit nap okucasier
Kene3o ¢ 06pazoBaHHeM OKHCb-38KHCH Kenesa W BoAopoaa:

3F€+4H20= Fe:;O4+4H2

[Tapopoasinas KODPPO3WA HOCHT DPABHOMEpHbIN xapakrep, ee
MHTEHCHBHOCTb 3aBHCHT OT TeMmmeparypbl (NpH Temneparype A0
500° C Koppo3usl He3HAYHTENbLHA) W XHMHUECKOTO cOCTaBa MeTad-
na. [lob6aBKku nerupylolwMx 31eMEeHTOB B CTaas (MoaubaeHa,
XpOMa H HHUKEeNS!) 3HAYMTENBLHO [OBBIAIT YCTOHUHBOCTL CTAJM
NpoTHB NMapoBO/ISHON KOPPO3HH.

B 6apa6anax kKoTnoB M 3KpaHHLIX Tpybax Habawnaercs Lie-
NOUHAA  KOPPO3HWSA, onpegensemMas KOHLEHTpauueHd  1HleNouH
(NaOH), nocturamoweit onacHblx 3Ha4eHWd NPy BuTAPUBAHHH
KOTNOBOM BOAB Ha TrpaHHue YpOBHA BoAa — nap. OcobeHHO
AKTHBHO KOPPO3HS MPOTEKAET [OJ CJOEM HEeIPOYHbIX OTJAOMKEHHI
(HakunW W waama). 3710 TaK HasbiBaeMas NQAWJaaMOBaSH
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KODPO3Hs, NpoTeKalollas OueHb HHTEHCHBHO, ¢ o0pa3oBaHHem
ry6OKHX SI3BMH Ha TMOBEPXHOCTH MeTanna. BeiCokne KoHueHTpa-
UHHM U1eN04H MOTyT BO3HHKATL [IPH BLINADHUBAHWH  KOTNOBOH
BOALI HA rpaHKue pa3fena Bojda — Map HAH NOA C10eM HelPOUHbIX
H HeNJOTHHIX OTJOXMEHHH (HAKHIHK ¥ 1Waama), a Takxke npH pac-
CAOEHHUM [AapOBOASHOH CMECH, HampuMep B TOPH3OHTANbHLIX
Tpy6ax.

Ecau usmeiorcs 1ieaouHas KOpPpPO3HS W [epeMeHHble TepMH-
yecKHe HamnpsnKeHus B MeTadae (HampHmep, NPH HEYCTOHYHBOM
paccAoeHUr MapOBOAAHON cMecd B TPpyb6ax DajHAUMOHHOM 4acTH
UPAMOTOUHBIX KOTJOB, KOrjla BePXHAs uacTb TpYO oxnaxknaercs
nonepemMeHHo BOLONK H MapoM), MeTann nospexiaaerca ¢ oGpa3so-
BAHMEM TPELIHH MHTEPKPHCTAANUTHOrO Xxapakrepa. Takoe mo-
BpeXAeHHe Meranja [ONyYuNo Ha3BaHHe KOPPO3HOHHA
yCTanocTb PacnpocTpaHeHHbIM BUAOM KOPPO3IHH MOMKHO CUH-
TaTh KHCJAOPOAHYW Koppo3sui. CsoboaHbI KHCAOPOL,
CodepKalulHicss B BOAe, 3NEKTPOXUMHUECKH B3aHMOLEHCTBYET ¢
MeTaNJIOM H BhI3niBaeT €ro pas3pviueHue. XapaKTepHbIMH Npu3Ha-
KaMH KHCJIOPOAHOA KOPPO3HH ABASIOTCH SA3BHHBI Ha Metaaae Tpyb.
HauGonee noaBep)keHbl 3TOMY THNY KOPPO3WH BHYTPEHHHe noO-
BEPXHOCTH TPYG skonoMai3epos. [lerazalta MM AeadPaiust BOAL
CHHXKA€ET COAEP)KAaHHE KHCNOPOAA M APYTMX Ta30B B NMHTATENbHOH
BOJAe M CKOpPOCTb KOppo3HH. [loBhlilleHHe cCKOPOCTH BOAW B
TpY6ax BOASHBIX 3KOHOMAU3EPOB TaKKe cNOCOBCTRYET CHHIKEHHIO
CKOPOCTH KHCAOPOAHOH KOPPO3HH 3d CueT CHHIKEHHS MPOAOKH-
TEALHOCTH KOHTAKTA KHCJAOPOJAA ¢ MOBEPXHOCThIO MeTtaana. Kop-
po3ns 06OPYAOBAHMA WAET M B MNepHoabl, Korda o6opyaoBaHHue
HAXOAHTCS B PEMOHTE AW B pe3epBe. Takad KOpPO3HsA Ha3blBaer-
cs croarounoi. Ha noBepxHocTu Meraana Hepabotawiuero obopy-
nopanusi o6pasyercsi NMAeHKa BAard, NOTJOLLAIOILEH M3 BO31yxa
KHCNOPOI, KOTOPBIA B3aHMOJCHCTBYET € METANNOM {Merann pxa-
seer). [log caoem HakunH HAH WaaMa oOpa3yloTC A3BHHLL B
meraane. sl npejoTBPALLEHUS C(TOSHO4HOL KOpPO3uu InpHMe-
HSIIOTCA Pa3iHyHbie Cnocobbi KOHCEPBAUMH KOTAA, LUEAbID KOTO-
pulX SABASETCS NpeloTBPallleHHE BO3MOXHOCTH MPOHHKHOBEHHS
arMocdepHoOro Bo3ayxa BHYTPb 6apa6aHos W NOBEPXHOCTEH Harpe-
B3 KOTJOB,

§ 21. HOPMbl KAYECTBA BOAbl H NAPA

K kauecTsy nuTaTesNbHOH BOALL, NOJAYYAEMOMY NAPY H K KOTAO-
BOH BOAE MPEABSABAAOTCA AOCTATOUHO J>KECTKHE TpeboBaHuA MO
ypcrore. Hauboabuive OrpaHUydeHHsi No COAEPXKAHHIO NpUMeced
p pafouem Tese WUMEIOTCA B KOT.JAX CBEPXKPHTHYECKOro jaasJe-
HUA, a TaKxe C aasieHdeM Goaee |5 MIla, Tak Kak npu Takom
YPOBHE [aBJeHWSi HApAAY C YHOCOM CONed BAAroH, Hakumne- H
waamoobpasoBaHueM (XapakTepHOM H A5 KOTJOB CpelHero aas-
JeHHn) BoO3pacTaer VHOC COded pacTBopeHHbX mnapom. [lpu
CPeflHHX Ke JaBJleHHAX PacTBOPHMOCTL COJIEH MAPOM HEBEIHKA,
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Ta6awnuwa 7. Vipeseabubie 3HaYeHHN COACPKAHMA NPUMEcEHi B HACHILIEHHOM
nape KOTA0B C €CTECTBEHHOH LUHPKYAAIHER

Conepikauhe npumecelt B KoT.Jax, MKT/Kr
Komnonen "%Pa::"e"xﬁa rPac OTONHTENb- T3Il ¢ NpOH3IBONCTBEHHKIM
: woi TIOLL ot6upom napa
Na Mo ¢ 60 60 100
4--10 15 15 25
Si0, Bosee 10 10 10 15
» 7 15 25 25

Tabavua 8 MNpepeasnnie 3HaueHnn COAEPKAHHN NIPHMECEH B NHTATEAbHOR
BOAe KOT/AOB C ecTecTBeHHOH unupryasumenr (E) u npsamorounmx (M)

Kotaw E pasaeunem, Mila

Komitonent Kotaw T1
p<4 4<<p<<I0 [ 10<p<c13.8 p>13.8

O6was xect-|5-10 >/ [3.10°Y  [1-10 ¥ 1-10 %/ o2-10 *
KOCTS ¥, 10.10—* 5103 1-10 ¢ 1-10—*
Mosb/m*

ConepxaHue — 80/ nmo wuc-| 40/120 40/120 15
Op**, mkr/xr . NblTAHHIO

Coaepxaline 20 20 10 10 10

O; nocae npeas-
patopa, MKr/kr

Conepxanne 100/200 50/100 20/30 20/20 10
coeiuHenui Fe*,
MKr /Kr

Coaepxanne 10/20 10/20 5/5 5/5 5
coepvHenuii Cu*,
MKr/Kr

w

Coaepxaline — — — _
coeputennii Na,
MKI /KT

pH - — — — 9,1 20,1

* Ha KMAKOM TONIKBE/Ha APYTHX TONAHBAX.
** TP3C u otonnteasusie TIL/TILL ¢ npomuiwaeHnuiM oT60pom.

¥ OFpaHMueHHH [0 COAEPKAHHIO KPEeMHEKHCAOTH B BOjJe He
BBOAAT.

Mpu nosbllieHnd naBaenusi (p==10 MIlla) BBoaATCA XecTKHe
OFPAHHUEHHSA 110 COAEPKAHHIO OTAEAbHbLIX COCTABJASIONLHX TIPHME-
ceii. JlocTuKeHHE TaKWX nokasaTeneil BO3MOXKHO NpH TAYOOKOM
CHUXeHuu obluero cosecosepxanusi. [losToMy B HopmaTHBax npu
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TAKOM fAaBaeHHH obuiee coneconepxanHe BoAb nepectaer ObiTh
XapaKTepHbIM MoOKa3aTeneM W He ykasbiBaercss. OrpaHuueHHsa no
SiO, sBoasT ¢ p> 7 MIla.

«[TpaBunamy TexHWYECKON 3KCIJIYyaTaUHH 3JEKTPHUECKHX CTaH-
UM H ceTelt» PernamMeHTHPYIOTCA HOPMbl KAUecTBa NHUTATENbHOH,
KOTJOBOH, MOANMHTOUHOH CceTeBOH BOAbl U napa (Taba. 7, 8) aas
KOTIOB Pa3jHUHbIX THNOB M NapaMerpos (Mo npeleibHo A0nNyc-
THMbBIM 3HAYEHHUAM).

B nape orpaHdukBaeTcs COAepKAHUE DPACTBOPHMBbIX COelHHe-
HHH (Na) U KpPEeMHEKHCAOTHI.

§ 22. MOATOTOBKA BObI

[lpupoanas Bola na)ke ¢ HAUMEHbLIUM COLEPXaHHEM coaed
ABNSIETCA HEMPHTOAHOH AA8 HCIONB30BaHHA B NapoBbLIX KOTaax
H TeNJAOBLIX CeTAX, TaK KakK He YAOBJLTBOPSAET MPeldbsBAAEMbIM
TpeGoBaHuAM no kauectsy. [1o3TOMY Ha 3NeKTPOCTAHUMAX Ipe-
AYyCMOTPEHO cNeiHaNbHoe o60pyA0oBaHHe H LeX XHMHUYECKOH MOA-
FOTOBKH BOZBI.

[lpy xuMuuecKoh noaroToBke NpHPOAHAA BOAAa MPOXOAHT
yepe3 psd YCTAHOBOK, B KOTOPbIX MPOHCXOAHT:

OCRETJNEHHEe (OTCTAaHBaHWe W (UALTPAlHA) — yaaNeHHe Mexa-
HHYECKHX H OPTraHH4YeCKHX MpUMeceH;

KaTHOHHUPOBAHKE, WU yMAryeHHe BOAbI — YAAJE€HHE H3 BOIbl
coneit xectkocty (Ca, Mg) c 3aMeHOM Ha AETKOPACTBOPHMblE
CONH 1eNiouHbIX MeTannos (Na),

obwee o6eccoNHBaHHe B CHCTEME BbINAPHBIX YCTAHOBOK C MO-
AyueHHeM 06eCCONEHHOro KOHAeHcaTa;

obeckpeMHHUBaH He,

Jeraszaumusi — yiadeHne K3 BOIbl PACTBOPEHHLIX B HEH rasos
nyveM €e Moaorpesa, Hanpumep, B [1easparopax.

B 3anaun uyexa BOAONOATOTOBKH BXOAAT BOCMOAHEHHE TOTEPH
KOHAEHCAaTa M XHMHUYECKAs OYHCTKA MUTATENbHOH BOAbl OT 3arpss-
HEHHH, BHOCHMBIX NPH €e ABHXXEHHH B nMapoBoM KoTae, TypOule,
koHaeHcatope. [loTepu KoHAeHcata 3aBMCAT OT THAA CTaHUWH.
Hau6onsuive norepu (a0 30% u 6oaee) HMEIOTCA B TENNO3NEKT-
POULEHTPANAX, NO3TOMY Ha 3THX CTAHUMAX YCTAHOBKH XHMHue-
CKOH BOJONOArOTOBKH 3HAUMTEbHbl KakK MO 3aHHMaemoH n.Jo-
IaAK, TAK H 110 CTOHMOCTH,

Boaonoarorosuteabible ycraHoBKkH obecneunBatot o6ocobineH-
Hble cTaauu oOpaboTKH BO/bLI: NpeABapHTeAbHYIO, HA3blBaeMVIO
NPpeAOYUCTKOH, M OKOHUATEAbHYIO — HOHHUTHYIO 006pa-
60TKY.

OcBetaeHus BOAM, T. €. ViaJeHUs U3 Hee TPyOOAMCIEPCHBbIX
H KOJJOMIHLIX [TPUMECEH, JOCTUTAI0T MeTodoM Koaryasiuud. O6bly-
HO ONHOBPEMEHHO CTPEMSITCA JOCTHYb CHH)XXEHHSl [111eAOUYHOCTH
BOJblI, 4ACTHUHOrO €€ YMATYEHHS, ViaJleHHA KPEMHEKUCAbIX COCIH-
HeHU#l u T. A. [lns 3TOro COBMECTHO ¢ KOArynfiLMeid MPHMEHSIOT,
HanpuMep, H3BECTKOBAHHE W MarHesHasibHoe OGeCKpeMHHBaHHe.
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CyuiHocTh KoaryasuMu 3axjaiouaercs B 1o6aBke B BOLy cep-
HokHcaoro anioMuiua Al (SO4) 3+ 18H0. Tlpu ruaponuse cepho-
KHCJIOTO aNlOMHHHS 06pa3yercsi TPYAHOPACTBOPUMOE COCLHHEHHe
(ruapookuck aaomuuus Al(OH)3), Bbinagawmee B ocagok B
BHAE XJNOMbEB, 3a/1ePXKHUBAIOIILHX HA CBOEH NMOBEPXHOCTH B3BELIEH-
Hble yacTHubl. [1pu GONLIWIOH 1IENOYHOCTH HAPRAY ¢ KOAryasiiHed
MPOBOAAT W3BECTKOBaHWe, BBOAA rawweHvio usgects Ca(OH)..

ITpu Takoii o0paboTKe BOAbI CHHXKAETCH ILENOUHOCTL H XKECT-
KOCTb BOAb, YAAJAIOTCA B3BEeWEHHble YacTHilkl, OpraHH4yeckHe
COeAMHEHHS W YaCTHUHO COEJHHEHHUS »Keneaa.

Ins ynaneHus W3 BOMbl KPEMHEKHCALIX COelMHEHHH Hapsidy
C W3BECTbIO BBOAMTCH MATHE3HT HAH OGOXOIKEHHBIH AONOMUT H
koaryasut. O6pasyoulafca B npouecce XHMHYeCKOro mpouecca
rHapookuch Maruus Mg (OH)2 B3anmoneficTByer ¢ KpeMHEKHCALIMHU
COEJIHHEHHSIMH W OCAXKAAeT MX HA MOBEPXHOCTH XJONbEB.

3t Meroanl o6paGoTkM  BOAB  HA3LIBAIOT MeTOLAaMH
0CaX 1eHHs, TaK KaK B3BelUEeHHble BEUIECTBA M COAH yAANAIOT-
ca B BHAe ocaaka. [lpu npeapaputennHoll o6pabotke He obecne-
YHBAETCH MOJHOE YAaNeHHe H3 BOAbl COJeH.

O6paboTka BO/bl METOAOM HMOHHOTO O6MeHa ocyilecTRAALTCH
B (MALTPAX uepe3 CA0H 3EPHUCTOr0 Matepuaaa — HOHHWTA.
B npouecce HALTPOBAHHA HOHBLI CONEH, COAEP)KaULUXCHA B BOIe,
3aMeHSIIOTC HOHAMM, KOTOpPbLIMM Hachlllled Homur. B kauectBe
06GMEHHbIX MOHOB B NPAKTHKe BOJONOATOTOBKH IIPMMEHAIT KaTHO-
uot Hatpust (Nat), Bogopona (H'), ammonua (NHi") u aHuoHb
ruapokcunbible (OH ), xaopuanbie {Cl7).

Ecay 3epHUCTBI MaTepPHAN COAEPMUT KATHOHLI, OH Ha3blBder-
€ KATHOHHUTOM, a QHILTPAUHUS BOIOL uepes CAOH KATHOHH-
Ta — KATHOHHUPOBAHWEM BONbl, €CAH aHHOHLl — aH HO-
HHTOM, a 06paboTKa BOAbl — aHHOHHPOBAH HeM.

[Mpu HaTpUA-KATHOHKPOBAHWH KAaTHOHHT NOrAoLLAeT H3 BOAbI
nowt Ca't ' u Mg™* nepesoas B pacTBOp 3KBUBANEHTHOE KO-
AHyecTBO HOHOB Na™T:

2NaR +Ca?’T2CaR; +2Nat,
2NaR + Mg ™~ 2=MgRo+ 2Na ™,

rae R — 03Hauyaer CAOXKHbIH KOMINEKS KATHOHWTA, NPaKTHYECKH
HepacCTROPHMbIH B BOJe.

[Tpu BOAOPOA-KATHOHHPOBAHHH DPEAKUHH MOTyT GbiTh 3aIHCa-
Hbl TakK:

2HR+Ca®**t=CaRys+2HT,
2HR+Mg?*=MgR,+2H™

[lIpy 3toM crnocoBe o6pabGOTKH BOLA HMEET KHUCJAVIO PeakLHIo.
Coueras obe cxembl 06paGOTKH, MOXHO MOAYYUTH BOAY C HeHT-
padbHOl peakuHed.

Ecnu nocnenopatenbHO € 3THUMH CXeMaMmH YCTAHOBHTL dHHO-
HHTOBbIe (PUABLTPBI, TO MOXHO [JOGHTLCA MOJHOIO XHMHYECKOTrO
00ecconuBaHusi BOALI U NOAYYUTL BOAY, OAH3KYID MO CBOEMY
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Puc. 54. I[lpununnuanbHas cxema
HOATOTOBKH ROGABOUHOH BOALI AR
6apabanblX KOTJOB CPEAHErO H HH3-
KO0 N3BJIEHHA:
/, 8— nacocn, 2, 4— 6axu Koaryaanta
# NaOH, 3, §-— Hacocw-n03aToput Koa-
ryasiita 1 NaOH, 6— ocserautean, 7—
64K oucBeTAelHO’ Boab, 9— MexaHHue-

Puc. 55. IlpuHuunuaabHas cxema
NMOAFOTOBKH BOAB (B AONOJHEHHE K
puc. 54) nan 6apaGaHHbIX KOTJIOB Bbi-
COKOro RaBJeNHA:
13, 18— BOZOPOA-KATHOHHTOBHE PUALTPHI
| u 11 cryneueir, {4— cnaboocHoBkue
AHHOHHTOBLIC PHALTPH, /5— nekapGoHH-
aatop, /6— npomexyrounmd 6Gak, [7—

cKHe ¢uabTpel, [0, 1]— kaTHOHHTOBBlE Hacoc, /9 CHABLHOOCHOBHLIC AHHOHHTO-
@uabtpsl 1 u 1l cTyneuek, /2 - Tpy6o- Bule QHILTPY
aposoa XHMOUYHILCHHOR BOAL

COCTABY K KOHAEHCATy Napa ¢ OuyeHb HH3KMUM o6ULUM coJiecoaep-
KAHUEM.

Ha puc. 54 npuBeneHa mnpuHuwnuasbHasi cxema o6paboTkH
A06aBOYHON BOALI A5 MUTAaHHA 6GapaGaHHBIX KOTAOB HH3KOTO H
cpeaero aasnaenus. Boaa Hacocom / nopaercst B OCBeTAHMTENb 6.
B Hero e u3 pacxoiHulX 6akop 2 H 4 HacocaMH-A03aTOpPaMu
3 M 5 nojaTCcst pacTBOpPHl KoaryasHTa u eilkoro Hatpa. OcseraeH-
Haa Boaa cobHpaeTcss B MPOMEXYTOUHOM 6GaKe OCBETJNEHHOH BOABI
7 ¥ ganee HacocoMm 8 HanpasAseTCs HA MexaHHuecKue GUAbTPHL 9,
rde OKOH4aTelbHO OCBeT.Aercs. 3aTeM BOAa MNPOXOAHT uepes
HaTpuii-KatHoHuToBbie GUAbTpul | u Il crymeneir 10 w /1 ann
XUMHYECKOH OYHUCTKH W fanee no tpybornposoay [2 nanupasasiercs
Ha NuTaHKe NapoBblX KOTJOB.

KauyecTso nuTatenbHol BOALI, MOAFOTOBAEHHON 10 3TOH CXeme,
HEAOCTATOUHO AA5 ITUTAHHS KOTJOB BBICOKOTO AaBJEHUS U NPSAMO-
TOUHBIX. [N MX NUTAHHMA BOLA KPOME YKA3aHHOM OUHUCTKH npo-
XOAHUT AONOJHHUTENBHYIO 06pabOTKY, MPHHUMIIMAABHAA CXeMa KO-
TOPOH ApHBEIeHa Ha pHC. 5.

Boaa mocne HaTpUi-KaTHOHWUTOBHIX GuabTpos Il cryoeun 12
HanpapAseTCs Ha BOLOPOA-KATHOHHTOBbIe QUALTPL | eTynmenn 13,
¢NabooCHOBHbBIE AHWOHHTOBbIE GuAbTPbl /4 | cTymeHu u mocTynuT
B AekapOOHH3aTOp 1), rie MPOHCXOAMT BblAeAeHHE YIAEKHCAOThI,
o6pasopapuiefics B pe3yiabrate xMMMUYeCKHX peakuHid. M3 gexap-
6oHM3aTOpa BOAA CJAMBAETCH B NPOMEXKYTOUHBIH 6aK /6 u Haco-
coM /7 nocaenonsaTesbHO NPONYCKaeTcss uepe3 BOAOPOA-KATHOHH-
tToBbie puabTPbl 11 cTynewn /8 1 CHABHOOCHOBHBLIE AHHOHHTOBbIE
dunbtpel /9. Tlocne Takoil o6paboTKH Boaa ¢TAaHOBHTCA obec-
COJIEHHON.
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CxeMbl BOLAOMOATOTOBKH MOTryT BHIAOH3MEHATHLCHA B 3aBHCH-
MOCTH OT Kay€CTBa HCXOAHOM BOAbLI, THNA KOTAOB W noTepb KOH-
AeHcara.

§ 23. BOAHBIA PEXXHM NAPOBbLIX KOTJIOB

IlpensaputeNbHass NOAroTOBKa BOAbI MOJHOCTHIO HE MCKAIO-
uaeT NPUCYTCTBHA B Hell coneil, MeXaHHYeCKUX NMpHMecel u ra3os,
TaK KaK HEKOTOPOE HMX KOJHUeCTBO ocTaercs nocjae o6paboTKH H,
KpoMe TOro, MpH NPOXOXKAEHUH MO TPAKTY TENJOBOH CXeMbl BOXA
VHOCHT NPOAYKTBl KOPPO3HH, a TAKXKE C Pa3JHYHBbIMH IPUCOCAMH
B Hee MonagalT rasbl. YactuyHo conH W ra3wl yaaasior B obec-
COTMBAIOILHX YCTAHOBKaX, deaspatopax. [aa HaaexHoi paGorTol
KOTJIa OUMCTKA NMHTATEeALHON BOABI A0 BX0Aa B HETO OKa3blBAETCs
TaKXe HeaocTatouHoW. B npouecce BoinapuBaHusi BoAbl {HaNpH-
Mep, B 6apabaHe KoTja npu TeMIepPaType HACblLeHHS) NPOHCXO-
AWT HakoMjeHHe coaelt, o6ycaoBNeHHOe PA3JHUYHBIM HX KOJAHYECT-
BOM B MMTATENBHOH (KOT/IOBOH) BOAE U B Mmape.

[TosToMy AOMONHHTENLHO B CAMOM KOTAE [1PeLyCMaTpHBAIOTCS
00paboTKa BOALI H OPraHU3auus BOAHOTO PeXUMa, 1103BoAsIlLIHe
VMEHBUINTL HakHneofpasopaHue, NPHKHIAHHME 1lIAaMa, BbIHOC
coneit B TypOHHY W Kopposui. Opranusylotcs ¢ocharuposanue,
06paboTKa BOAbI THAPA3HHOM H KOMIJIEKCOHAMH WM KOMILIEKCOH-
HO-LeA04YHAs TMPOAYBKA, CTyNeHuaToe WCNapeHHe W NnpoOMuLBKa
mapa KOHAGHCATOM HAu nurtateasHoi soaod. Kpome Toro, nepuo-
AHUYECKH TIPOBOMAATCH BOAHBIE M XHMHUECKHE [IPOMBIBKM, a INpH
OCTAHOBKE KOTJA Ha JAJauTelLHOEe BpEeMS IIPOU3BOASAT KOHCep-
BALHIO NAPOBOASHOrO Tpakra.

DochaTUPOBAHHE OTHOCHTCH K KOPPEKUHOHHOMY METOAY BHYT-
PHKOTNOBOH 06PABOTKK BOALI, 3aKJKOYAIOIUEMYCS B TOM, 4TO KOT-
NOBVIO BOAY 06pabatuisalotr A06aBASEMbIMH PACTBOPAMH CONEH
¢$ochOopHOH KHCAOTHI {Haan'\AEP TpundTpumpocq)aTow NazPOs),
B pe3yJbTaTe 4ero HoHw Ca’ ™ uau Mg *, BXOAslLME B paCT-
BOPHMLIE CONMH, ©0O6pasyloT PpbIXAbIA 1AM Ca(PO4)2 (]
Mg (POy)., BbINanawwmit B 0CaA0K H yaansieMblil NPO1YBKON:

Ca(HCOs3) 24 2Na3PO,— | Ca(PO,) 2+ 6NaHCO;

Jna HaneXHoro cBsA3biBaHUS CONEH KaNbUHA B KOTJIOBOH BOLE
NOALEPKHBAIOT ONpenenentuii H36LTOK PocdaTos, UTO MPHBOIHUT
K CYIIeCTBEHHOMY MOBGLIWEHHI0 LeNo4HocTH Boabl (pH> 11),
BbI3LIBAIOILEH KOPPO3WID Metanna. [lostomy npu nutaHun Gapa-
6aHHOTO KOTNA TYPOHHHBIM KOHAEHCATOM H MAaJOMHHEPaANH30BaH-
HOH A06aBOUHON BOAOHR (XMMHUecKH 00eCCONEHHON) HCNOAL3YeTCH
pexum uneto docdartHoll wenouHocTH. Jad NoAgepKaHHA yme-
PEHHOMN 1ENOYHOCTH KOTJOBOI BOAL LO3HUPVYIOT He ToAbKo NazPOy,
HO H cmech NasPO, ¢ kucaoit convlo PocopHOil  KHCIOTHI
Na;HPO,.

CaenyeT MOMHHTb, YTO 3HAUHTENbHOE COfEPXKatHe PocdhaTHOrO
WramMa B KOTJIOBOH Boge MOXeT NPHBOAHTB K €ro HaKOIJIEHHIO B
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Puc. 56. Cxema cTyneH4atoro ucnapeina B 6apabaHnpiX KOTJaax:
a ~~ NByxeTylleMuatas, 6  TpexcTyneHuatas, /— TONOJHBIE 3Kpaunl, 2-— ONYCKHbIE Tpy-
6ul, 3-- noason nuTateabHOR Boabl, 4-- Gapabaw, 5— neppopuponaHian tpyba BBoaa
pocdaron, 6— Bwaojy napa, 7— YHCTBIA otcek, 8— coseBon oTcek, § - oTBOA Hapa u3
BbIHOCHOTO IHKAOHA B8 GapabaH, /0-- BLIHOCHOA HHKAOH, f]/— nepenycknasa tpyba, 12—
Tpy6a IPONYBKH, /3~ HHXKHKE KOAAEKTOpHE

HenpoAyBaeMblX 3aCTOAHBIX 30HAX (Hanpumep, B topuax 6apa-
6aHa) ¢ nosisaendeM npHkunesuwero wnama. [lostomy npu doc-
datupoBanuu caeayet obecneunpaTth AaKTHBHOE HCIIOJbL30OBaHUE
NIPOAYBKH W ABH)KeHWe BOAbl 6€3 3aCTOHHBIX M TYNHKOBbLIX 30H B
6apabanax, kKoanektTopax H Tpyvbax, a Takxke uenecoo6pasHo
CHH)KEHHE )KECTKOCTH ITHTAaTeNbHOH BOABI, HANpHMep, TAYOOKHM
yMsTyeHHeM BOAbl W CHHXKEHHeM INIPHCOCOB OXJa)KAalouieH BOLH
B KoHAeHcaTopax. Bsoa docdartos B 6apabaun 4 KOT.IA CO CTYIIEH-
YyaThiM ucnapedueM (puc. 96) ODPOM3BOASNT B UMCTBIH OTCeK 7,
utobbl 06pabotath BCIO KOTAOBYIO BoAY. [1pn 3TOM 06ecneuuBalor
PaBHOMEPHOE WX pacnpejgeneHue 1[0 BCel LAHHE OTCeKa (W Mo
OTAeNbHbIM Tpy6aM) OVTeM YCTaHOBKH pachpeleNdTeNbHOH nep-
dopupoBaHHoil TpyOBl 5, HAXOASILEACA OT onmyckHuIXx Tpyb 2 Ha
paccTosiiud, ofecneudsaloileM nepeMmewnpaiune ¢ochartor ¢
Bonoi. Tpyba mBopa (ochaToB B OAHOCTYMEHYATHIX CXeMmax
00JXHA GBITh ydaneHa oT npogyBouHON TPy6u /2, uTo6bl UCKAIO-
YHTb BBIBOAL (pocaTOB 10 pearnposBaHus.

Oaa KoTaos 604bLIOH NPOH3BOAMTEABHOCTH BBOA docdatos
MHOrJa MPOM3BOAAT B COJAeBOH OTceK 8 (BTOpasi CTyNeHb), HO NpH
YCAOBUH YMeHbLIEHHS KEeCTKOCTH NHTaTeAbHOH BOABL.

Mpr ¢ocdarupoBany leNOHHO3EMENbHbIE METAAAbl  paCT-
BOPUMBIX XJOPHIOB NepPexoist B HepacTBopumule docdarsl, Bul-
nanaolulne B 0CalokK:

CaClg + 2N33PO4—> L Ca (PO4) 2 + GNHCI

B 6apabauHblx KOTJAaX yAadeHHe HepacTBOPHMbBIX coselt U
11aMa, a TaKxKe YacTHYHOoe yiaJeHHe pacTBOPHUMBIX coaedt
ofecneyyuBaloTcst NPOAYBKOH.

[Mpoayska — 370 BbiBOA M3 GapabGana 4 korna no vpybam {2
HE3HAYHTEABHOH YacTH KOTAOBOH BOAbLI C BHICOKOH KOHUEHTPAUHEH
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conel. B 3aBucumocTn ot crocofa BhiBOAA pasaHualoT Helipe-
PLIBHYIO H TepHOJHUYeCKYK NPOAYBKY. Henpepoisnyro npodysky
ndenalor M3 GapabaHa 4 nam uwukaoHoB [0, nepuodudeckyro —
M3 HHXHHUX KOJAJdekTopoB [3. BegnuuHa HempepbiBHOH NPOLYBKH
Dqp onpejnedsercs cogecoiepaHueM MUTATeAbHOH BOAb (Sne),
ttapa (S.) ¥ BOAbl B 30HE HPOAYBKH (Snp) W HAXOAHTCH H3 coJe-
Boro 6asaHca mapoBOro KOT.Ja:

anSnp: (D+ an) SILB+ DSII-

Tak kak coseconepxaHue napa HeBeJWKO, TO KO/ APOAYBKH
3aBHCHT B OCHOBHOM OT COJ€COfep>KaHHA AUTATeNbHOH H Mpo-
LyBOUHOH BOAbI:

p

_B__ ~ Sup_suu
p=—F = .

Su B

C npoayBOYHON BOJOH TepsieTcsl 4acTh TERMAOTH M BOAbI, APO-
Xoasle#d o6paboTKy B Uexe BOAOMOATNOTOBKH. JTO 3acTas.sferT
HCKaTb NyTH CHHXKEHWA BeJHUYMHBl NPOAYBKH. YMeHbILIEHHA Ipo-
JYBKH [IOCTHTa10T (OBbILIEHHEM COJeCOlep>KaHuAa HPOaYyBOUHOH
BoAbl. O1HAKO [pH 3TOM CJlelyeT IIOMHHTb, YTO HOBbillIeHHe ofulero
cosiecoaepXXaHua BoAbl B GapabaHe BeleT K YBEJAHUCHHIO coJfe-
COAEPXKAHHA [apa W COOTBETCTBEHHO K CHHMEHHIO HaLeXHOCTH
¥ 3KOHOMHYHOCTH paboTnl naponeperpesarens 4 TypOHHb. C Ueabio
YMEHbILIEHHA BeJHUHHBI NPOAYBKH 6€3 CHH)KEeHWs KauyecTBa Bhlpa-
faThiBaEMOro fnapa HPHMEHAIOT METOA CTYNeHYaToro HcrnapeHHs
(puc. 56,0, 6). CywHOCTL 3TOFO METOAa 3aK/AUaeTcd B pasese-
HuH GapabaHa Ha ABa oTceka 7 H &, HMEIOIWHX CaMOCTOHTe bHbIe
KOHTYDbl UHPKYJALHH, NHTAHHE KOTOPHIX OCYUIECTBJAETCHA MocJje-
aosaresbHo 110 Tpy6am 3 W //. Orcekn MOryT BhHHOJAHATLCA
BbIHOCHHWIMH. Tloaavy BoAbl B moc/eayioliHe OTCEKH MOXHO pac-
CMaTpHBATh Kak COOTBETCTBYIOULYIO HPOAYBKY lIDEAbl1Yy1ErO OTCE-
xa. [1pon3BoANTENbHOCTb OTCEKOB MO XOAY APOAYBKH yMeHbllaer-
CAl, U HOCNe/HHH MMeeT HAWMEHbLlYyld NPOH3BOAHTeNbHOCTb. Co-
OTBETCTBEHHO COJlecOaep)KaHHWe BOAb pacTeT. Tak, HPH TPexXcTy-
HeHYaTON CXeMe NPOH3BOAHTENbHOCTL TPeThel CTYNeHH COCTaBJAeT
He Gonee 10-—15%. [lpn crymeHuaroM wuCnapeHuH npoOAyBKY
IIPOH3BOAAT H3 NOCJEJHEeH CTYTeHH.

Ilo oTHOweHHIO K HeGOJLIIOMY KOJHYECTBY MaPOBOAAHOMN
CMECH Noc/erHell CTYNeHH MOXHO NPUMEHHUTH O0jiee COBepllieHHbie
CHOCOGH OUHCTKH flapa, yTo MO3BOJAET 3HAaUYUTEbHO (B 5—8 pa3)
HOAHATL COJleCcO]epKaHne BOAL B CTYHEHH H TeM CHH3UTh BeJH4YH-
HY NPOAYBKH 6e3 3aMeTHOro yxXy/lIeHHA KauyecTBa Hapa.

OCHOBHbIM KOHCTPYKLLHOHHBIM MaTepHa/l0M, WHPOKO HCHOMb-
3yeMbIM [IPH H3rOTOB.IeHHH HOBEPXHOCTEH HarpeBa KoTJa, ABJA-
IOTCA MePJANTHLIE CTadH, HO OHW 06.1a1al0T CepPbe3HbM HeaocTart-
KOM — MOJBEPKEHHOCTHIO HHTEHCHBHOH KOPPO3HH B IipejAesnax
BOJHO-napoBoro tpakra. CHHXKeHHe CKOPOCTH KOppo3nu obeciie-
YHBAETCSl J€a3paudell NHTaTeNbHOH BOAbI ¥ COOTBETCTBYIOLLEH
OopraHusaulesi BOAHOIO DEXHMa: LIEJOUHOrO HJIH HeHTpaJbHOro.

Pa3suTHe KOppo3uW BbI3blBaeT YroJbHad KHCJIOTd, KOTOpas
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cHMxaeT pH, yBesHuMBas KHCJOTHOCTL Boabl, [lostomy neaspa-
UHA BOAM HafipaBJeHa B MepByio ouepeib Ha yaajdeHde CO,.
Kucnopoa cnoco6erayet kopposud MeldHblx ciiasos (8 TTHA u
Ap.), @ Ha HepJHUTHBIX CTaJfX, ¢ OIHOH CTOPOHbI, BbI3bIBAET $3-
BeHHYI0 KOpPPO3HI0 €O CTOPOHbI HE3alWHUIEHHOro MeraJfia, a ¢
Apyrof — cnocoBecTBYeT 00pa3oBaHHIO OKCHAHON MNJEHKH, 3atlu-
aouied oT KOppOo3uH.

K wenouHblM DPexXHMaM OTHOCAT FUAPa3HHHBIA (HJH
rHApasHHHO-aMMHauHbill) H KOMIlIEKCOHHbIH. HeliTpanbHE €
Pe K HMbl XapakTepH3yloTCH 106aBKOH B KOHAeHCAT (mHTaTelb-
HYIO BOAY) OKHCJHTENS: KHCJIODOAA HJIH HepekHCcH BOAOPOAA.
INpenmyumiecTBeHHOE pacipocTpaHeHne 110CJAeAHHI PEXHM HOMYUH
B npAMoTounbiX Kotaax CKI.

Tudpasunno-ammuaunoil 800wHbIUL pexcum peaju3yeTcs 10-
6aBKOH B NHTaTeAbHYIO BOAY rHApasWHa W amMmuaka. I'mapasud
CNOCOGCTBYET CBA3LIBAHHIO KHCJAODPOAA:

NgH4+ Oz — N2+ H:0

F'uapasun Kak A0pOroét M Ae@UUHTHbIE MarepHas BBOAAT B
CTPOFO AO3HPOBAHHOM KOJHUECTBE MOCJe Aea’pPHPOBAHHA BOLBI
nepea B/l ansa cBasbiBaHua ocratouHoro O, AmMMHak BBOAAT
B KOJIH4eCTBe, AOCTATOUHOM A1A NoaHo# Hehrpanunzauun COz ¢
co3/1aHHeM HeKOTOPOro H36hTKa rHAPOOKHCH aMMOHHSA, HOBLILIAIO-
wWero wWeaoyHocTh cpelbl A0 ypoBHa pH=971+0,I. OcobenHo
OslaronprUaTHO CKa3blBaeTcsl BBedeHHE aMMHaKa Ha YMAFYeHHOH
BOe.

Ilpn KomnaekCcoHHOM BOOHOM pexume B NHTATEJNbHYK BOAY
KpoMe aMMHaKa H ruipa3svHa, JO3HPYeMLIX B TeX e KoJHuecTBax,
YTO W NPH rUAPa3HHHO-aMMHAuYHOM DeXHMe, Hoc/ae Aeaspartopa
HenpepbLBHO BBOAAT KOMIJIEKCOHBI B KOJH4ECTBe, 3KBHBAJEHTHOM
cofepKaHHIO Kene3a U Mend B Boae. KOMIIEKCOHb — 3TO coenu-
HeHn s, croco6Hblie ofpasoBath ¢ karthonamu (Cat, Mg™ Cu™,
Fe*) pacTBopumbie B Bone BelecTBa. B KauecTBe KOMILieKCOHA
yaule BCEro MPHUMEHAT S3THAEHAHAMHHTETPAyKCYCHYI0 KHCJIOTY
(2ATK). C yBennuenvev Temrepatypbl Hafaer CTOHKOCTb KOMH-
JEKCOHOB H CHHKaeTcss HX 3(PPeKTHBHOCTL.

[ eficTBEHHOCTh BOAHBLIX peXKMOB 3Q(PEeKTHBHA NpH peryasp-
HOM XHMHYecKOM KOHTpOJe, [POBOJHMOM 1O YCTAHOBJIEHHLIM
npubopam ¢ wmerolam orTbopa H aHaiu3a nNpobbl BOAB H Hapa
ONEpaTHBHLIM HEPCOHANOM H MepHOLHUECKH LEeHTpPa/bHOM XHMMH-
uecko# Jnabopatopded N0 CHelHaNbHOMY FpaHKy, YTBEpXKIeH-
HOMY rJaBHbIM HHXXEHepOM CTaHLHH.

OtiepaTHBHBIH KOHTPOJbL OCYLIECTBJIAGTCA €XEeCMeHHO tep-
COHAJIOM XHMHUECKOro LeXa B cHeuHaJbHHX 3kcnpecc-nabopa-
Topuax. Ilo naHHbIM OnNepaTHBHOTrO XHMHYECKOrO KOHTPOJA ycTa-
HaBJHBAOT pexxXHUMbl (ochaTHPOBAHHA KOTJIOBOH BOIb, HPOAYBOK
KOTJ/IOB, pa3J/IH4YHblX BUAOB 00pabOTKH IIHTATeJNbHON BOALI H KOHCEp-
BauHu 060DPyAOBaHHA BO BpeMsi ero NPOCTOsA, KOHTPOJb KauecTBa
KOH[eHCaTa, BO3BPaLlaeMOro ¢ MPOH3BOACTBA H OT MoTpeburtenei
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ttapa. Ha ocHoBanWu ntokasaHuil NpHOOPOB ONEPATHBHOIO KOHTPO-
JA yCTaHaBJAHBAIOTCA peXUMB PabOTH XHMBONOOYMCTKH, H3BECT-
KOBAHHUA H KOArylsilHH B OCBETJIHTEJNsIX, MOMERThl BK/IIOUEHHA H
OTKJIIOUEeHHS Ha pereHepaunio HOHHTOBLIX (HJALTPOB, HeHTpalu-
3auuy cOpPOCHBIX BOA H T. A.

[lepronnueckuit XHMHUYECKHIl KOHTPOJb BOAHOTO peXxHUMa H
BOLONOAFOTOBKH HpecaeAyeT uedb rMYy60KOro H3yueHHsl BOLHOro
X039HCTBA 3/1€KTPOCTAHUWH, YCOBEPLIEHCTBOBAHUA peXumMa 3KC-
AJAyaTauHd OCHOBHbBIX arperaToB, HCC/IeJ0BaHHA FAPHYHUH BO3HHK-
HOBeHHs pa3fUuHbIX HapyuweHu# B Hx paboTe, HabaooneHWs 3a
fipoleccami, APOTEKAIWHMH AJHTENbHOE BPEMS, Kak, Hafnpumep,
fipolueccaMi KOPPO3HH n HakHIleoOpa3oBaHHs.

KoHntpoiab 3a Kopposueii W o6pa3oBaHHeM OTNOXKEHHH B MO-
BEPXHOCTAX Harpema KoTJoarperatos MNPOH3BOANTCH Ha o6pa3suax
Tpy6, Bbipe3aHHbIX M3 Kortja. OTJOMeHHA Ha Jonatkax TypOHH
HCCAEAYIOTCA HPH OCTaHOBE H BCKDPHITHH TypOHHB B nepHond
pemonta. OO0beM aHanW30B 1pPH NEPHOAHYECKOM XHMHUECKOM
KOHTpOJe 3HauWTeNbHO LIKpe, UYTO [O3BOJAAGT MROJAYUYHThL OGojee
AOMIHYI0 XaPaKTEPHCTHKY MNOTOKOB Napa W BOAbl H YCTaHOBHTbH
APHYHHDI OTKJIOHEHKH H HapyleHH! BOLXHOro pexuma.

CaaBa wecran
YCTPOUCTBO MAPOBbBLIX KOTJ1IOB

§ 24. TONOYHDBIE 3KPAHBI H HCNAPUTEJIbHDLIE
NOBEPXHOCTYH HATPEBA

B Tonounbix Kamepax COBpEMEHHBIX KOTJIOB OLHOBpPEMEHHO
C NPOLeccoM ropeHHs NMpoOUCXOAHT Hepelaya TelJsOThl H3JydeHHem
0T 00pa3sylouUXCs BbICOKOTEMTEPATYPHLIX HPOAYKTOB CropaHus
Tpyb6am 4 (cMm. puc. 44) u 2 (cM. puc. 15), NOKPBLIBAIOILKWM CTEHbI
TONKH H HOMYUYHBLIWM Ha3BaHHe TONOYHbIX 3KpaHoB. B GapabaH-
HbIX KOTJ1aX TOMOUHBIE SKpaHbl ABJIAIOTCA MPEeUMYILULECTBEHHO HeMa-
PHTENLHBIMH NMOBEPXHOCTsIMH HarpeBd. TonouHble sxkpadbl obpa-
3yloTcss  rAafkoTpyOHbiMH  (pHc. 57, a), NAaBHUKOBBIMH  {pHC.
57, 6) tpybamu [/ uan TpyGamH ¢ BBapeHHbIMH 1IpOCTaBKaMu 2
{puc. 57,8). B uocneanux aByx cayuyasix TOHKa HpPEACTaBJ]sET
MECTKYIO PaMy M3 L@IbHOCBAPHbIX Ma30MJ0THHX 3KPaHOB C YMEHb-
weHHOH o6wed Maccofi. B rakux Tonkax JHKBHAHPYIOTCH [PH-
COCbl H MOSIBASIETCH BO3MOMXHOCTb PaboTh 1oL HAAAYBOM, CHH-
Xaerca TOJUIHHA H macca OOMYpPOBKH, of.eryaercs Kapkac
KoTJla. [l yMeHbLI€HNs TenJOBBIX 1HOTepb ¢ HAPYXHOH CTOPOHDI
3KpaHbl HOKPbLITHL 06MypoBko#l 3. B Tonkax ¢ »XHAKMM WJaKo-
yAa.jeHneM (CM. PHC. 44), kak yKasblBaJoCh Bbillle, TPyObl 3Kpa-
HOB H3 TONKH MOTYT ObiTh MOKPBHITHl YTENJIHTENbHOH 06Ma3Ko#
Mo cHelHanbHO NPHBAPEHHLIM NAaBHHKaM (LUHAaM).
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Puc. 57. TonouHble 3KpaHu:
a — rA3AKOTPYyOHbie, § — MAABHHKOBLIC, 4 — ¢ BBApeNNbIMH npocTasBkaMu, [— TpyGu
3KpanoB, 2— npocTasku, 3- obmyposka, 4 — o6uinBKa

Haongpabne~ <——
HUE NBPEMEUILHUR

Pue. 58. CxeMb cexilHOHUpOBanuA (@) M uoABecKH (6) 3KpaHOB, HeMOZBHXKHblE
(8) # NOABHXHbie (2} KpenaeHus:
I, 3~ HHXKHHC U BEPXHHE KOANeKTOpW, 2, 8— ONYCKHDIEC H NIOABEMHNE (IKpaHHLIe) TPyGu,
4— 6apaban, 5— otsoafume TPY6H, 6. 7— HENOABHXKHBIC H NOABHXIILIE KPCIACHHS,
9— Gajku kapkaca, {0 ob6mypobka, /1 Kocwhka, /2 ¢ko6a, 13— npyTKoBas CBR3b;
I, 11, 1{] — KOHTYpH UHPKYARIHHK

[To nepumerpy TOHOuYHbLIE 3KpaHbl 060rpeBalOTCA HepaBHOMEp-
HO, uTO MOXeT BhI3BaTb B cJabooborpeBaemMblx Tpy6ax 3amen-
JIeHHOe JBH)XEHWe MapoBOAAAHOH CMecH W HeperpeB 3THX TpyG6.
UTo6bl yMEHbUIWTb BAHAHHE HEPaBHOMEPHOCTH 060rpeBa, KpakHbl
pasfefsioT Ha CeKUHH — CaMOCTOATe/NbHbIe KOHTYPHl LUPKYAALHH
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Puc. 59. TMoaBecubie 3Kpanbl (@) M MOSIC MeCTKOCTH (6):
1— 6aaka kKapkaca, 2-- BEPXHHIl KOANEKTOP, 3— KOCHIHKK, 4— GajxH
nosca, 5 naiabun, 6— ckobu, 7— nosoca, 8-~ TpyGm 3KpaHoB

CO CBOHMH OMYCKHLIMH 2 W OTBOAAIWHMH 5 TpyGamu, HHKHUMH [
¥ BepXHHMU 3 KoaJektopamu (puc. 58, a). Tpybul & TOHOUHBIX
3KpaHoB B GapafaHHbIX KOTAAX pacroiaraldT BePTHKAJbHO H Kpe-
AAT K Kapkacy 9 ¢ NoMOWbI0 HEeHOABHXKHLIX 6 (KaK lipaBHJo, B
BepXxHe#l uyacTH) H IOABHMHBIX 7 KpelieHHH (puc. 58,6) wuau
BLIHOJIHAIOT MOABECHbIMH (pHC. 59, a).

B HenoaBuxKHbIX KpenaeHuax (cM. puc. 58, 8) Tpy6ul 8 noa-
BelIHBAIT MECTKO K KapKacy HWJM OlWpaloT Ha ero 6aikd 9 c
noMoltbio KochiHOK {/. TloaBHKHble kpeljdeHusa (cM. pHc. 58, e)
IOIYCK&aIT BepTHKa/bHoe NepeMelleHde TpyS & ¢ NpUBapeHHBIMH
cko6aMH /2 OTHOCHTeNbHO cBA3eit /3 KapKaca, HCKJIo4as llone-
pedyHoe nepemetleHHe B TOIIKY.

llinpokoe pacnpocTpaHeHWe MOJNYHYMJIKW TOMKH C NOABECHBIMH
KpaHaMH, Korga k 6ankam [ Kapkaca NOJABEWINBAIOTCsSi BepXHUe
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Puc. 60. ®ecTon:

I— Tpy6ul 3aaucro skpana, 2— dectan, 3— Gapabai

komnektoph 2 (puc. 59, a), a BcA cucteMa Tpy6 8 cBOGOAHO
pacwupsiercs BHH3. PacnojoxeHnne HOABeIIEHHbIX Tpy6 B OAHOIN
njaockocTn obecneynBaercs € HOMOLUBIO CHeuHadbHbiX [OSACOB
KectkocTH (puc. 59, 6), comepxawux Oanku 4, cBA3AHHbIE C
TpyGamu & skpaHos ckobGamu 6 uepes nosocy 7. Ckobbl ¢ 3kpaHa-
MH MOTYT mepeMellarbCcs sAoAb OajoK, AJf Yero B HHX MApesy-
CMOTpEeHbl HPOAOJbHbIE OTBEPCTHA, B KOTOPble BXOMAT Majbubl 5,
3akpensieHnble Ha Gankax. banku 4 nofca >KecTKOCTH WapHHPHO
C NOMOLULIO KOCBIHOK 3 cBA3arbl ¢ Gaakamu /| Kapkaca.

Kpove HcnapurenbHbix NOBEPXHOCTEH B TONKax KOTJI0B
MOIYT pachofaraThC MW palHaUMOHHbIC fapofeperpeBareau, B
Y4aCTHOCTH y HOTOJKA TOHKH HAH Ha cTeHaX. TpyGnt naponeperpe-
BaTejqedl MOryT HMeTb Ka8k BePTHKA/JbHOE, Tak U rOPH3OHTaJbHOE
pacnoaoxeHue.

B kotnax HM3KOTO W cpegHero NaBNeHHA WHPOKO MPAKTHKYET-
€A NpHMeHeHHe HCMapHTebHbIX HOBEPXHOCTEH HA BhIXO4E H3
TOHKHM HAH B ra3oxole focjde TOHKH B BHAE (PECTOHOB H KOTEb-
HbIX KHHATHIbHbIX HyukoB. [lociennne 6bliu paccMOTpPeHbl fpH
O3HaKkomJenud ¢ koraamu tuiia (AKPp, E(JAE), E(KE) — c»m.
puc. 11—13,

®ecToH 2 NpeAcTaB/fieT MCNAPHTENbHYIO NMOBEPXHOCTL Harpe-
Ba, ob6pasosaHHyl TpyOamu [ 3aiHero KpaHa, pa3BeneHHBIMH
B 1aXMaTHOM HOpsiAKE B HECKOAbKO (TpH-ueThipe) psAOB
(puc. 60). JaA yMeHblUEHKs CTEHEHH IUNAKOBAHUS M 3a6MBaHHs
30J10# TpY6 ¢ecToHa NOC/AefHHE PACNONOXKeHbl Ha 3HAYMTENbHOM
PacCTOAHNN APYT OT APYra KaK B HPOLOJIbHOM (S =200 300 mm),
TaK W B nofiepedHom Hanpaeaenuu (S,=SZ, rae S — paccrosuue
MEXAY 3KparHbiMH TpyGamu; Z — uncao psoB Tpy6 B pecToHe —
Ha puc. 60 Z=3). C noswllieHHeM /aBJEeHHH B KOTJe MecTO
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(ecTOHA 3aHMUMAIOT APYyrHe
nojaypaadalHOHHbIe no-
BEPXHOCTH Harpena —
IWHPMOBbLIE  naponeperpe-
BaTe/IN.

§ 25. MAPONEPEIPEBATEJIH
W IKOHOMAR3EPD!

[Taponeperpepareas yc-,
TaHaBJMWBAIOT B 30He BhHICO-
KOl TeMmmepatypbl ra3os,
ytobbl obecneynTh HanGo-
Jee  BbICOKHE  BbIXOAHble
Temnepatypbl napa. Ilosro-
My OHH paboTalT B TsXe-
JAbix ycaosusax. B 3aBucu-
MOCTH OT MecTa YCTaHOBKH
(Ha BbIxOAe H3 TOIKH HJH
B ra3oxojax) Hnaponeperpe-
BaTesqH MOryt ObiTb noay-
PaCUALUOHHBIMI U KOHBEK-
Tusroimu. Tlonypannaunon-
Hbte naporneperpeBarTest
BbINOJHAKT B BHiAEC LIHDM,
a8 KOHBCKTHBHblE — B BHUAe
MHOrOpAiHbIX 3MEEBHKOBbIX
10BEPXHOCTeH HarpeBa ¢
BEPTUKAJbHbIM HJH TOpH-
30HTAJAbHBIM  pachojoxe-
HHeM 3meeBHKOB. B rocen- 2 AOMND £ noand
HeM cjyuae KOHCTDYKTHBHO DAY LD RS
naponeperpesarenn HOA06- Iipm L 11041010 S 1 0
Hbl 6o/ee HH3KOTEMMepa-
TYPHbIM ~ NOBEPXHOCTAM —

Puc. 61. Hupmoseiit naponeperpesatent

o (umpma):
3KOHOMaun3epam, B KOTOPhLIX /- cpeanne Tpy6u wupm, 2— olBA304HNE
NPOH3BOAUTCH foaorpes TpyGbl, J— AHCTAHUHOHHPYIONIHE  IL1AHKH,

4, 5~— 8X0AHON# M BLIXOAHOH KOAAGKTOPHI,
BOAH A0 cOcTOsIHHA, 6.113- 6~ cassylouHe TPY6H

KOTO K 3aKHmaHHIo. DKOHO-
Maf3epbl, KakK npaBuJo,
CTaBAT 3a llapolieperpeBatensMH B 3oHe Temneparyp 700—300° C.
[Hnpmbl  (puc. 61) cocTOAT M3 6JAM3KO PACMOJONKEHHBIX H
HaXOAALLHXCA B OQHOH NJOCKOCTH Tpy6 [/, 0ObeaHHEHHBbIX BXOM-
HbMA 4 M BBIXOAHBIMH & KOAJEKTOpaMHu.
HOnst ymeHblUEHHA CTelleHH 3arpA3HeHHa WHPM, B 3aBUCHMOCTH
OT BHAA CXKHMaemoro TOMJIHBA H ero LINaKyloWHX CBOHACTB, HX
yAaJafAloT Apyr oT Apyra Ha paccrosHHe 450— 1000 mM.
CoceAtiMe WHpMB A% YBEJAHYEHHA MONEPeUHON eCTKOCTH
O0BeAHHAIOTCA XOMYTaMH N0 CBA3YIOWHM Tpy6am 6, BHIXOAAWHM
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Puc. 62. IaponeperpeBatens ¢ BepTHKAaAbHBIMH TPyGaMu (@) [PH uX KOPHAOPHOM
(6) W waxMaTHoM (8) pPacNONOIKCHHH:

! ancranunonnpytoline Tpebenkn, 2, 4-~- TPYOI BEPTHKAALIOIO N 10TOAOYHOTO Napo-

[eperpesarenn, 3— cKkoba HOABCCKH, 5— Ganku 10TOAOUHOTO NEPeKPBLITHA, 6 — KOANEKTO-
PH, 7— AHCTAHUHOHHPYIOUIHE HAKAAAKH

H3 HAOCKOCTH LWHPM. Tpy6bl Xke WUPMbL yAepKHBAKOTCA B CBOEH
HJIOCKOCTH ¢ 1HOMOULbIO JHCTAHLLHOHHBLIX [JAHOK 3 H OOBA30YHBIX
Tpy6 2, oxBaTbiBaloWHX cpeaHne TpyObl WIMpMbl ¢ 06eHX CTOPOH.
Hapany c zaadkorpybubimu Bce OGodbluee HpuMeHeHHe HaxoaAT
nAQBHUKOBble W MemOpaHHbie WHPMbI, O3BOJNAIOUIHE OTKa3aThCH
OoT OOBA3OUHBLIX TPYS HpPH YBENHUEHHH XKeCTKOCTH IWHPM. Tpy6el
B LIMPMAX MOTYT pacnofaraThcsl Kak BePTHKaAbHO, TakK M TFopH-
30HTaAbHO. [IpH BepTHKAJLHOM DacHoJOMeHHH LIHPM obJervyaer-
cl UX MoABecka (33 KOJJEKTOPbl) H MOHTa), HO 3aTpyAHEH CJHB
(IpeHa)) KOHJEeHCaTa NPH OCTAHOBKAX KOTJa, a@ TaKMe BO3MOX-
HO HaKollJleHHe NPOAYKTOB KOPPO3HH.
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KousekrHBHble naporeperpegarein (puc. 62) B ropHsoHTadb-
HOM ra30x0le TMpPeHMYlUIeCTBEHHO BBIIOMHAIOT K3 BEPTHKaJbHO
pacHOOKEHHbIX 3MEEBHKOB 2, HOABEWEHHbIX K AOTOJ0YHLIM TPY-
6am 4 ¢ noMowwbio ckoG 3 (MK ONOPHLIX HAACTHH) HJAH Hermocpea-
cTBeHHO K 6ankam 5 NOTOJNOYHOrO HEPeKPhITHA KOTJAa. 3MeeBHKO-
Bbie [1OBEDXHOCTH HarpeBa YCTaHaBJAMBAIOT B KODHAODHOM (pHC.
62, 6) wau waxmatHoM (puc. 62, 8) nopaake. [pu xopudoprom
pacnoaoxenuy yNpowaerca ouucTka Tpy6, HO TrenJonepenaua
HUXKe, ueM NpH waxmarHom. Tak Kak UaponeperpeBaTeqd pac-
MIO/I0KEHbl B 30HE OTHOCHTENbLHO BLICOKOH TeMmileparypbl ra3os
(600--1050° C), KOraa BO3MOXKHO lilJJaKOBaHHe, TO TPYObl HMeoT
KOpHAOpHOE paclo/oXeHHe, ApyuueM iiepBble MO XO4y ra3oB 3Me-
eBHKH YCTaRaBJAHBAIOT C YBe/JHUEHHbIMH [IOMEPEUHbIMH Liaramy.
[Tpodoabhbie iardk S, obecneudBaioT AHCTAHUHOHHPYIOUIMMH
HakJaldkaMmH 7, HpHBapHBaeMbiMH K HeCKOJabKHM Tpy6am, a Iio-
nepeuxble wWard S; — € NOMOLLbID XaPOCTOHKHX rpeGeHOK [, Ha-
KJaAblBaEMbiX CBEPXY Ha HHKHWE THObl 3MeeBHKOB.

BeprtukanbHoe pacnonoxeHde naponeperpeparesneld B nepexos-
HOM TODH30HTaJbHOM rasoxoie obecfieyHBaeT yA06CTBO HOABECKH,
MOHT@)a, YMpOLlaeT KOHCTPYKUKIO M CHHXKAeT CKJAOHHOCTb K
3arpsisHeHHI0 W waaxkoBaHuio, OJHaKo, KaK W B BePTHKANBHbIX
IWIHPMAX, B 3THUX HapolieperpeBaTensX 3MeeBHKH HeAPEHHDyeMbl,
YTO YBENHUHWBaeT BO3MOXHOCTb KOPPO3HH NpPH OCTaHOBKaX.

[opusonTanbHbie naponeperpesaresid (puc. 63), Kak H 60Jb-
IUMHCTBO OCTa/MbHbIX 3MEEeBHKOBLIX HOBEPXHOCTEH Harpesa B
ONYCKHON llaxTe (BTOpPHYHbIE HaponeperpesaTend, MepexoaHas
30Ha, 3KOHOMaii3epbl H T. [.), BbOJHAIOTCA B BHAE 3MEEBHUKOB 2,
paclloNoMeHHbIX B KOPDHAOPHOM HJHK waxmartHoM liopsake. C HO-
MOMLbIO MPODUAHPOBAHHBIX OHOPHbLIX CTOEK WJH HPAMbBIX CTOEK 3
C ApHBAPEHHbIMH K HHM OMOpPHBLIMH cKOOamn 4 3MeeBHKM 2 onu-
pPalOTCA Ha YyCcTaHOBJeHHble B ra3oxonax Gajdkd [/ WaM HOABELUH-
BAIOTCA K HHUM.

B 3aBucumocTH OT TemnepaTypbt ra3os OlOPHble Gajku no-
KPbIBAIOTCA H30JslLHed U MOryT OXJa>KA3aThCA BO3AYXOM HJIM BO-
no#. MHoraa B KauecTBe ONOpPHBLIX GajOK HPUMEHRAIOTCA BXOAHbIE
Koasaekropbl pabouero Tena. Hapsay ¢ onopHbiMH KOHCTPYKUHAMH
rOpH30HTaJbHbIX KOHBEKTHRHLIX IIOBEDXHOCTEH HarpeBa HpuMe-
HAIOT MOABECHbIE KOHCTPYKLUHH Ha OXJakAaemblx tTpybax, Haupu-
Mep Ha OTBOASILLMX TPYOax 3KOHOMAi3epa WM MOTOJIOUHOrO fapo-
feperpeBares.

YunTtbiBaf TsDKedble yCJ10BHA paloThl napoineperpesaTedie,
B HHX NIPHMEHHIOT NHOO Mep/HTHbIE cTadn ¢ 106aBKaMu Jernpyio-
WHX 3JeMeHTOB, JHOO ayCTEHWTHble, a8 TaKXe APHHHMAIT BCe
Mepbl, HCKJAIOUAIOIINE foNajaHue B HHX BJaru ¢ coasMu U obpa-
30BaHHe BHYTPEHHHX OTJOXEHHH, NOBHIIAMIIHX TeMieparypy
mMetaanaa Tpyo.

[Tpn pabote KOT/IOB TeMAepaTypa ra3os HO CEYeHHIO ra30Xx04a
0o6bluHO HepaBHOMEpHa, a CJefoBaTe/bHO, TeMmmepatypa fapa Ho
OTAENbHHM 3MeeBHKaM, HAXOAALWMWMCA B pasHbiX 30HaX, MOXeT

129



I/ Ocs cummemputi

I~

Puc. 63. TopusonTaabkmil naponeperpeBatens:
1— onopHute Gaakn, 2— Tpy6n, J-- cTolkn, 4~ cKoGa
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Puc. 64. CxeMmbl pacnonioxeHnss 3MeeBHKOBbLIX [IOBEpXHOcTeH HarpeBa

(@ — &} W pacnpeaencHne ckopocTu We W KOHUEHTPANMA 30aH M, B ras’oxoje

nocae aoBopoTHOHW kaMepw (d). /, /1. /11, 1V — cTyneun naponeperpesa-
Teast



CHABHO OTJHYATbCA. YTOObl YMEHBIUHTb MNeperpeB OTAEAbHBIX
3MEeBUKOB, NMPHMEHSIOT MHOrOCTYNeHYaTbie naponeperpeBarein ¢
nepeMellHBaHHEM CPeAbl B KOAJNEKTOpax Mocje Ka)KaoHW CTYNeHH
H C NepeKkpecTHbIMH Nepe6pocaMH mapa H3 oAHO#M 30HL oborpesa
B apyryto (puc. 64, q, 6).

DKOHOMaMH3epbl MOryT ObiTb KUNAWE20 WIH HeKunAuieeo Tuna.
B nepBom ciyyae B HUX NOsiB/ISiETCS HEKOTOPOE KOJHUECTBO mnapa
(2o 10%) u pabouee Teso BBIXOAHT MNPH NOCTOAHHON TeMmepa-
Type HacbiwieHua. OtcyTtcTBHe KoaeGaHUi TeMnepaTypbl BOAbI,
nocTynawuied M3 3KoHomaksepa B Gapabau, obsaeryaer paGoThi
nocsennero. O4HaKO B KHOAUIKX 3KOHOMaW3epax cJjeayeT nog-
AepXxupaTtb 6oJiee BbICOKHe CKOPOCTH, TaK KakK M3-32 pacc/OeHHs
napa M BOAbl MOTYT NeperpeBaTbcs TpyObl.

B Mectax npoxoga 6osblioro kosuuectBa TpyS uepes obmy-
POBKY OrpaxialouilX cTed HabaI0A3I0TCA HENJOTHOCTH, Bbi3biBAIO-
UiHe NPHCOChl BO3AyXa, Kak, HanpuMep, B naponeperpeBaTteisx
FOpPH30HTaMbHOrO ra3oxoga. C UeNbio YMEHbLIEHHS MPHCOCOB
MecTa Mpoxoja 3MEEBHKOB HJIH BCIO 30HY NPOXOAOB 3aKpPbiBAIOT
TaK HAa3biBaeMbIM <«TeMNJOBHIM SAUIHKOM» — CrellHaJbHbiM KapKa-
COM, OOLUHTHIM JHCTOM,

TpyObl 3MeeBHKOBLIX MOBEPXHOCTE#l B KOHBEKTHBHOW LiaxTe
pacrmosaraiot napadjnefibHo 3adHel M (QPOHTOBOH CTCHKaM
(puc. 64, 8) HAH NepreHAMKYJSPHO 3ajHel cTekke (pHc. 64,2).
Ha TBepaom ToOnJHBe mpeanoyTeHHe OTAAIOT CxeMme Ha pHC. 64, s,
TaK KakK [pDH MOBOPOTE ra3oB Ha BXOJ€ B ONYCKHYIO WIAXTy y
3ajHel CTeHbl H3-3a HHEepUMOHHOro 3¢ @dexTa TNOBbLIILIAETCH KOH-
UCHTPALHA 30Jbl W M CKOPOCTb ra3oB (puc. 64, 4), a ciejoBa-
TelbHO, pacTeT H3Hoc. Ho no cxeme puc. 64,2 H3HaluHBalOTCH
BXOAHbIE YYAaCTKH BCex Tpy6 (peMOHTHpPOBAThL HAano Bce TpyObi),
a mo cxeme puc. 64, 8 — ToabKO KpaiiiHe TPyGbl.

B nocsensee Bpemsi pacnpocTpaHeHHe noJayyaloT 3KOHOMaW-
3epbl W3 naasHukosmx u opebpennsix Tpy6. [lpu OAMHAKOBBIX
MeTaN103aTpatak noy4aldT 3KOHOMHIO 00beMa, 3aHHMaemMoro
TakMM 3KoHoMaih3epoM, go 25—40% W cHukenue ruapasjHye-
CKHX COMNpPOTHBJIEHHH 1O ra3oBoil M BOLSIHOH CTOPOHAM.

§ 26. BO3AYXONOAOrPEBATEJIH

Bosayxonoaorpesaresu pacrnosaraioT no Xoay rasoB Ha BbIXO-
e W3 KOTJla TaK, YTO OHM uvalle BCEro SBJAAIOTCA MNOCJHEIHHMH
NOBEPXHOCTAMM Harpesa, paboTalOUIMMH B YCJ0BHAX HauboJgee
HU3KHX TeMnepatyp. [lostoMy, Kak mpaBuao, 310 Haubojee Me-
TajJ0eMKUe NOBEPXHOCTH.

[leppoHauanbHO HX NPUMEHSIIH C LETbIO OBbIIUEHHS IKOHOMUY-
HOCTH KOTJIOB, AJI CHHXXEHHS TeMnepaTypbl ra3oB Ha Bbixoae
u3 kotaa. Ilogorpes Bosgyxa MO3BOJSIET CyLLIECTBEHHO HHTEHCH-
(PHIHPOBATHL NPOLECC ropeHHs H ofecneyuBaeT Ha MHOTHX BHAax
TOMJIHBA xopollyo noacywky. {lo cnocoby Tensoob6MeHa Bo3ayxo-
nogorpesaTeNH AMAT HAa peKynmepaTHBHbIE, B KOTOPbIX Mepeaaua
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TENJ0Tbl OT [A30B K BO3AyXy MPOHCXOLHMT uepe3 pasfedsiollyio
MX CTCHKY, U percHeparHBHble, BLINOJMHEHHbie B BHAE HENOABHX-
HOH WJH NOJABHXHOY MOBEPXHOCTH HarpeBa (HaOMBKH), 3arnOoJHAI0-
ek ofbeM BO3yXONOJOrpeBatess, yepe3 KOTOPYIo MonepeMeHHo
NpONYCKalT TO NPOAYKTH CropaHus, HarpeBalouiHe HaOHMBKY, TO
BO34YyX, 3a0HpalollHii TeNJAOTYy OT HarpeToi HaGHBKH.

PekyneparueHble Tpy6uarbie Bo3ayxonoporpesartedn (puc. 65)
BbIIQJIHAIOT H3 TOHKOCTeHHBIX Tpyd 4 (6§=1,5 MM), repMeTHUecKH
3ajlefIaHHbIX B OTBEDCTHA TPYOHBIX JOCOK & ¢ NOMOLUBIO NPHBAPKH,
B3DHIBOM M/ HHbIM crioco6om. HukHAA Tpy6Haa 10CKa sBAAETCS
OIIOPHOMN, YCTaHaBJMBaeMOH Ha rOpPH3OHTAJbHBIe BaJKH 2, COeIM-
HeHHble ¢ BePTHKAJbHBIMH KOJOHHAMH | Kapkaca KoTJa.

ITo Tpy6amM ABHXKYTCA NPOAYKTBHI CrOpaHusi, @ B MeXTPyOHOM
MPOCTPAHCTBE B [OMNEPeYHOM HalpaBJeHHH MPOXOAHT BO3AYX.
Bo3ayx MOXeT cOBeplIaTbh HCCKOJIbKO NEPEKPECTHbhIX XO0A0B, AN
Yero yCTaHaB/AMBAIOTCHA NPOMEXYTOUHKC TpyOHble nockH. CHapy-
JKH OT OKpyXXaiouieh cpejibl BO31yXOMOAOrpeBaTedb OrpakKieH
nepenyckHoiMu Kopo6amu 3 M MeTamIHvyeCKUMH cTeHKamu. [lpu
pabore Korsa TpyObl 4 BCJAGACTBHE HArpeBa YIJHHSAIOTCA BBeEpX,
nepeMelias NPOMCKYTOUHbIE W BepXHIoO TpyGHble gocku. Takxe
YIOJHHAIOTCS MeTa/lJIHuecKHe MepernyckHbie Kopoba n orpaxieHns.
Ons obecneueHus CcBOGOAHOrO mnepemelleHUsi TPYyOHOH CHCTEMBY
NPH COXpPAHEHHH TJIOTHOCTH MEXiy rasoxojiavu M BHELWHEH cpe-
0K, a TaKxe MeX/Ay BO3AYLIHOW W ra3oBOi cpeAaMH npejiycMar-
pPHBAETCHA YCTAHOBKA KOMIIEHCATOPOB 6§ H 7, KOTOPbIE BHIIONHRAIOT,
Hanpumep, B BHAC CErMEHTOB-JAHH3, MPHBAapHBAEeMblX [0 BCEMY
TepHMETPY ¢ OAHOH CcTOpPOHBl K 6aJsikaM nepenyckHoro kKopoba, a
¢ Apyro# — K cTeHke rasoxopa 9 (xomneHcatop 7) WJH K TpyO-
HOH Nocke (kKomnencatop 6). KomneHcaTopbl MOTYT BbINOJHATHCA
Takx<e B BHAe YIJOTHAWOLUlelcA HabuBku [0 (puc. 65, 8) uHin
NOrPy»KHOro Tuna, Hanpumep B necok [/ (puc. 65, ¢). Ilpu cxu-
FraHHH TOMJIHB ¢ abpasUBHOH 30J0H HalulogaeTcss H3HOC BXOJHBIX
yuactkos Tpy6 Bo3dyxonojorpepartess y BepxHed TpyOHOH LOCKH,
A5 CHH)KEHHsi KOTOpOro ycrasap/uBalorT TpyOHble BCTaBku 8, a
NpOCTPAHCTBO MEXAY BCTAaBKaAMHM 3aMOJHAIOT CBEPXY MJOTHON
Maccol, HanpuMep GeroHoM (puc. 65, d).

HuxHAA yacte BO3AYXONOAOTpeBaTe]si MOXKeT [ojBeprarbes
KOPPO3HH CO CTOPOHbI BX0/1a XOJIO/LHOro BO3AyXd, TaK Kak C BHYT-
peHHei ctopoHbl TPY6 MOryT KOHAEHCHPOBATbCA BJara M mnapsbl
CepHOW KHCJOTH (IPH HaMHuuKM cepbl B TOmaHBe). UTOOb yMeHb-
WHTb HH3KOTEMNEPaTypHYI0 KOPPO3KIO, BO31yX, BXOAAUWIMA B
BO3AYXOMOAOrpeBaTesb, NOAOTPEBAIOT B CleuHasbHbiX KaJsOpH-
(epax HAH CMEIIWBAIOT C TFOPAYHM BO3AYXOM (pCUHDKYAALHEH
ropsiyero BO3AyXa Ha BXOL B AyTheBoH BeHTHJAsTOp). C 1ueabto
YMEHbIUEHHS 3aTPaT Ha DPEeMOHT H3-33 KOPPO3HH HHXXHHIA XOL
BO3/lyXOMojorpenaresisi Ae1al0T OTAeNbHbIM, MOABECHBIM K GaJikaM
Kapkaca.

B Tpybuatbix BO3ayXxonoporpeBaTedsix MNPH 3aldaHHOH He-
BHICOKCH TeMnepaTtype yXOAsiliMX ra3oB MOXHO MOLOTPeTb BO3iyX
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Puc. 65. Tpy6uaTnit BozayxonoaorpesaTep:
a — oGWIHA BHA, 0, 8, ¢ — KOMIICHCATOPH TelNOBLIX YAJAHHCHHA JNHH3IOBOTO, HAGHBOY-
HOFO H NOIPYKHOTO THNA, O -— NPUMEHCHHC BCTABOK, / — KoAOuHL Kapkaca, 2— bBaaka,
J— nepenycknume Kopoba, 4— Tpybu, 5— rpyGubie JockH, 6, 7— KOMNencaToph, 8—
TpyOHbie BCTaRKY, §— cTeuka rasoxona, /0 - ynioTusiomne HabHBKH, /[ — necok

00 ofpeaeneHHoN Temnepatypbt (He Oojee 300—320° C). HOas
nojgorpesa BO3JAyxa A0 BBICOKHX TeMnepatyp (380—420° C),
HATNpHMeEp [PH CHKHUIAHKH BJAAMKHbBIX TOIJIHB, BMECTO ONHOCTYNeH-
yaToHl INPHMEHSIOT ABYXCTyNEHYATYIO KOMIIOHOBKY BO31yXOMogo-
rpesatens, ycraHasaupas mexay | u Il crynenamu skonomaiizep
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Puc. 66. PereHepaTtusublii BO3ayXxonoorpeBareiin:
a — obwHit BHA, 6 —~ ancToran naGnuka (/ - raaakas, /1 nutencHdnunposainasn),
8 — CXEMa YCTAHOBKM DAAKAJABHLY YUROTHEHHH, ¢ — NCPRPEPHINOE YRAOTHCNHE, [ —
onoptas pama, Z— potop, d— HaOKHuKa, 4, 5-- 3y6yaroe KOAeCo H wectepun, 6.~ Peiayk-
TOp, 7~ 3nekTpoasHrarens, 8— kopnye, 9, 10— BoaaywHwit W razoBuf 1atpy6kn, 11—
pasaeantTedbHble  NeperopoakH, 12— Baa, 13— ynaoTHHTEbHBIE NAHTH  PAAHANBHOCO
yRAOTHEHHS, [4-- npyxHRra, [5— Halhpasasiouke, /6-- yuAOTHHTEALHOE KOaLUO, [7—
$nancu potopa

(cM. puc. 14, 15), uro no3BoJisieT NOAHSATHL TeMNepaTypHbIH Hanop
BO Il cTyneHH M yMeHbIUHTb ee MOBEPXHOCTb Harpea.
PereHepaTHBHble Bo3ayxonoaorpeBatean (puc. 66) comepxar
MeTaJ JIHYeCKUi Kopnyc 8, BHYTPH KOTOPOro Ha BaJgy /2 Bpaiiaer-
CA pOTOp, pasjeneHHbid CTOMKaMH Ha OTAe/NbHble CeKUuMH, 3arnod-

134



HEeHHbie TOHKOCTEHHBIMH JIUCTAMH — MJlaCTHHAMU HabuBKH 3 nJjoc-
Ko#l rodppHposanHoi dopmet (puc. 66, 6). Ha kopnyce, onupato-
iemMcea Ha pamy [/, ycraHoBaeHnbl natpybku 9 u /0 noaBoaa H
0TBO/A BO31yXa H ra3oB, MPHBOJ 3yb6uaToro KoJeca 4, BKJoualo-
IMUHA WECTEePHIO 5, peaykTop 6 U JEeKTPOABHIaTeAb 7, a TaKXKe
pa3ienuTesbHble neperopoaku /1, mMoa M Haj KOTOpLIMH pacrnoJo-
JKCHbE YNJIOTHHTENbHbe MJauTH /3 (pHc. 66, 8), npHxXHMaeMble
NpY>XHHAMH, COCTaBJsiIOUIHe pajHalbHoe ynjorHexHe. [laacTHubl
poTOpa HarpesaloTCA ra3oM (NpH NPOXOXKAEHHH MOL ra30BLIMH
natpy6kamH), a nocje nNoBoOpoTa poTropa (MpH NPOXOXKAEHHH MOA
BO3AYWIHKWMH NatpybkamH) OTAAIOT TemJOTY MNPOXOASilieMy BO3-
Ayxy. Pasgenutenvhble neperopoiku U pafHa/bHble YNJIOTHEHHS
NpensitcTBYIOT Mepereyke Bo3ayxa B rassl. Kpome paduaabreix
NpeayCMOTPeHbl KoAbyeasie HapyXHbie (puc. 66, 2) W BHYTpeHHHe
(B6JH3K BaNa) yNJAOTHEHHSA, BhiOJHEHHbIE B BHAC NPHXHMAaEMOro
npyxHuHaMu /4 K noaBmxkHomy ¢aaHuy /7 potopa koJbuna /6,
nepemellaoLLerocs B HanpasasioWwHx /5.

PereHepaTtuBHnie Bo3ayxonoporpesarean (PB) npumensiorcs
kak ¢ Beptukaisio (PBB), tak u ¢ ropusontansuo (PBI) pac-
nojioKeHHbiM poTtopom. PerenepartHBHbiC BO3ayXornoaorpesarens
6osiee KOMMAKTHbI, HMEIOT MEHbILUHE METaJJIOeMKOCTb H COMPOTHB-
JIeHHe 110 CPABHEHHIO ¢ TPYOUATBLIMH, HX KOPPO3Hs MeHblIe CKa3hi-
Baerca Ha paboTe KOTsa U, KPOME TOrO, NIPH OJHOCTYNEHYATOH KOM-
notoBke PB o6ecneunBator HarpeB Bo3ayxa A0 GoJsee BbICOKHX
temnepatryp (350—380°C). B To e BpemMs HanuuMe Bpauiaio-
wuxca jpetradei tpebyeT yCTAaHOBKH CJIOXKHBIX M HEHaJeXHbIX B
paboTte YIJOTHEHHH, OXJA2XXAEHHS W MOCTOAHHOrO KOHTPOJs pa-
6GOTbE POTOPA W MOALUHIHHKOB, YCJAOXKHAET 3KCIjiyaTauHio H3-3a
NOBLIICHHbIX NeperTeyek BO3Ayxa H 3abHBaHUA 30/100 Mexmjia-
CTHHHBIX 3a30p0B, OCOOCHHO Ha MHOIO30/BHHIX TOILIHBAX C Bbi-
COKHM COjlep)KaHueM B 30/1€ COeNHHEHHH UIeNOYHO3eMEeNbHBIX
MeTaJnos.

§ 27. BAPABAH H CENTAPAUHOHHDBIE YCTPOUCTBA

bapa6an napoBoro koT/ia npeictasdasier co60i TOCTOCTEHHbEH
(10 90— 110 MM) uHanHApHUeCKHH Kopnyc 6 (puc. 67), 3aKaHUH-
BalOWHACA ¢ 0OOMX KOHLOB [OHBLIIKAMH BbLINYKAOH (GOpMb C
YyCTAHOBJIEHHBIMH B HUX Ja3aMu. OcHOBHOe Ha3Hayenne Gapabana,
KdaK OTMeYaJochb, COCTOWUT B Pa3jieseHHH MapOBOAAHOH CMecCH Ha
nap M BOAY € Da3AcibHbIM HX BbIBOAOM 10 Tpybam 8, /3 cooTBer-
CTBEHHO K MapofeperpeBaretio MM B ONyCKHbie TpyGbl KOHTYpOB
uMpkyasuuu. B Gapabane pasMellaiorcs ycTpoicTBa, obecrneys-
Balotine Tpebyemble ABHXEHHS NapOBOAAHON CMeCH, BOAbI H Mapa
M BOAHBIH pexxum (Hanpumep, Tpy6a 2 BBOna ¢ocdatos), nporpes
6apabana npu nycke Koraa (Tpybu /2), a TakKe cenapauHoOH-
Hble (pasjejiMTenbHbie) YCTpOHCTBA.

[lapoBoasinas cmech no tTpy6aM NOABOAMTCA K KaMmepe 5, M3
KOTOPO# mo natpybkam 4 pacnpeneisieTcsi B OTAeNbHbie BHYTPH-
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Puc. 67. Bapa6GaH KoTad ¢ CenapauHoOHHLMH YCTPORCTBAMMK:
@ — BHICOKOTO JaBAenHsl, 6 - cpefHero NaBACHHA; [— YCHOKOHTEAbHAA aHTHKABUTAUHOH-
Hasi pemerka, 2— rpyGa BBQAa dochartos, J—- BHyTpHOapabaulbie UHKAOHL, 4— noaBo-
ARWAKE natpy6ok, 5— kamepa, 6— kopayc 6apaGana, 7— npOMMBOYHbIH ALPYATHIR LIHT,
8, 13— orsoanmne Tpy6w napa W BoaAb, 9— napopaciipeaeuTeabHan peluetka, /0—
Tpy6a nogBoAa nuTareavHold BoAw, //— TpyGa apapuiHoro canea, [2— tpyb6a ansn
napoBoro pasorpeBa, /4— norpymuoli Avipuatuifi auct; [, 11, 11{— nopmanvuuii, Bepx-
HHIl H HHXKHHA YDOBHH BOAW

6apabaHnble UMKIOHL J. OTaesneHHAas B LUHMKIAOHAX BOAA CTeKaer
BHH3 M JaJjee HamnpaeJsieTcd K ONyCcKHbiM Tpybam [3, nepea
KOTOPbIMH YCTaHaBJHMBAIOT YCMOKOWTEJbHYIO peweTtky [, mpe-
NMATCTBYIOLLYIO 3axBaTy napa Bojfok. [luratenbHas BoAa M3 3KO-
HOMaii3epa nocrynaer no tpybe /0 u paBHOMEPHO pacnpenesnsercs
N0 ABLIPYATON pewieTke 7, ¢ KOTOPOW MOTOM CTeKaeT K OMyCKHBIM
TpyGam.

B 6GapabGaHHoM KOTJe UYHCTOTa Napa ONPefedsieTcsi pacTBo-
PHMOCTBIO COJIeli B fape u MEXaHHUYECKMM YHOCOM Kaneib BJaru
noTokoM mapa W3 Gapabana. PacTBopHMOCTh BeuiecTB B mnape ¢
pPOCTOM [a@BJeHHsi yBEeJHUHBAETCs, a B KOTJaX CPedHero 1aBJeHHS
He urpaer Goablwol ponu. [103TOMY NDH HHU3KHMX M CpeiHHMX AaB-
JIeHUNAX, KOria pacTBOPHUMOCTh COJieH B nape MaJjia, 4YHCTOTa napa
B OCHOBHOM oOmnpejensercs YHOCOM Kanesek Baard. KoHueHtpauus
cojiefl B nape B 3TOM cjyyae He TOJAbKO 3aBHCHT OT KOJIHUecTBa
3aXBayeHHOH NapoM BJArH, HO H OT KOHUEHTPAUUH cojel B HeH.
UeM MeHbllic KOHUEHTpaAUMA COJMEH B KOTJOBOW BOJE, TEM 4YHLIE
nap. B COOTBETCTBHH C 3THM METOAbl MNOJYYEHHSi UYHCTOro napa
OCHOBAaHbI Ha JOCTHXXEHWH HaHOoJ/ce BHICOKOH €ro CyXOCTH, Ha
OTHeJeHHH 4YacCTHL BJard, yBJEKaeMbiX NapoOM ¢ [OBEPXHOCTH
ucnapenusi. OraeleHHe napa OT BOAbl MOXHO o0ecneuutb MOj-
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a — BHyrpHbGapaGauHne, 6 -— BHHOCHBIC; T T w

[ — wanwaninan peulerka, 2 -- Kpulika, X310 T
3— kopuyc,  4--- 1OABOARIUMA  NATPY- ¥ =3
GOK, 5— noMuiiko, 6-- Aosarku, 7 — ] S¥
napootRoasniulan  TpyGa, 8-— peuretka, S AL iAgb

92— soaoorsoasuan TpyGa, [0- TpyGa S
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lepXKaHHeM COOTBETCTBYIOUIMX CKOPOCTel napa B napoBoM ofbeme
WAH yCTAHOBKOH BHyTpHOapabaHHbIX H BbIHGCHBIX LLHKJIOHOB.

[1pu nopaue napoBOASIHOW cMecH NMoA ypOBeHb BOAbl B Gapa-
b6are (puc. 67, 0) mnap, ABMrasicb BBepX, 3aXBaTbiBAaCT 4acCTHLbI
BJ/IarH, BBIHOCS HX C NMOBEPXHOCTH BO/bl, HA3biBaeMoil 3epKaJiom
HcnapeHHs, B naposod o6beM Gapabana. Ilo mepe gBHXeHHs
B mnapoBoM ofbeMme Gapabana wacTHubl BOABI 3aMEANATCA H
BHINa1aloT 06paTHO Ha NOBEPXHOCTH 3epKasja ucrnapedusi. Haubo-
Jiee e MEJIKHe 4acTHithl MPOAOJKAIOT ABHXKeHHe ¢ napoM. Pas-
Mep BBIHOCHMBIX YaCTHU H, CJAel0BaTesNbHO, BJAXHOCTb H COJe-
cojep)KaHHe napa OnpeaeasiioTCsi, B IepBylo ouyepeilb, CKOPOCTbIO
napa u BbICOTOHK mapoBoro ob6bnema GapabaHa, a TakKe coOneco-
gep)kanueMm Boabl B Oapabane. C yBenHueHueM CKOPOCTH Mapa
pe3Ko BO3pacTaeT BHIHOC BJaru.

[TonHKeHHe CKOPOCTH Mapa u pOCT BLICOTHI MapoBoro ob6neMa
CBSi3aHbl C yBeJHUEHWeM AHaMeTpa W TOJLIHHB cTeHOK 6apabaHa,
4TO yTSKENsieT KOTeJ] M YAOPOXAaeT ero H3rotosJdeHwe. B coBpe-
MEHHbIX KOTjlax guameTp AoxoaHT Ao |,8—2 M. Ho u B 6oabluux
6apabaHax BbIHOC BJard MOXeT ObiTb CYLUCCTBCHHBIM, €ClH He
ofecneunTb PaBHOMEPHOrO pacnpefeneHHs NapoOBOLAHON CMecH W
papa MO MOBEPXHOCTH 3epkasa HchnapeHus. 3TO AOCTHraercs
ycTaHoBKOH B G6apabane norpyxxHbix /4 W naponpHeMHbix 9 Abip-
4aTblx JHCTOB (puc. 67,6) paBHOMEpHLIM MOABOAOM MNAapOBOAs-
HOH cMecu No aauHe 6apabana u OTBOAOM napa.

Bo suyrpubapabaunsix yuxkaonax (puc. 68, a) napopousiHas
cMechb MOCTynaeT B UMH/IMHAPHYECKHH KOpnyc 3 UMKJIOHA Mo nar-
pyOKy 4, yCTAHOBJIEHHOMY 1O KacaTe/hHOH K BHYTPCHHeil moBepx-
HOCTH Kopnyca. Iloa aefictBHeM ueHTpoGexxHoro 3ddekra Boia
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OT)KUMAETCH K CTEHKe, CTeKasi BHU3, a nap no LUCHTPaJbHOH 4acTH
UHAHHAPHUYECKOrO KOpnyca yepe3 OTBepCTHEe B KPbllIKe 2 BbIXOAHT
B 1apoBoi 06beM GapabaHa. [las NOBbllIGHHA CTENEHH OTAe/IeHHR
BJar¥ B BbIXOQHOM OTBEPCTHH KPHIUKH pasMelialoT >Kasalo3HHHbIH
cenapatop [/, HabGupaeMbli H3 T'HYTBIX ftacTHH, Ha KOTODHIX
0CaXK1alOTCH KanesjbKH Baaru. BHH3y B weHTpa/JbHONH 4aCTH UHK-
JOHA YCTAHABJHBAETCH T/yX0e [JOHBIUKO §, @ MEXAY AOHBIIKOM
¥ KOpITYCOM pacrnoJaralotcsi Jonatku 6, racsilliie BHXPeBOC ABH-
JXKEHHEe BOASAHOro MOTOKA W yMEHbLIAiouiMe NPOpHIB napa B BOAs-
Holi o6beM Gapabana.

Ias yaydiieHuss OUMCTKM napa OT BJard MPHMEHSIIOT ero
NMPOMBIBKY B CJI0€ MHTaTeNbHOW BOjbl HJH KOHAEHCATa, HaxoAs-
UIHXCH Ha pelleTKe C OTBEPCTHAMH, uepe3 KOTOpbie MDPOXOAMT
(6ap6otupyeT) nap. [Ipu npoxoxaeHHH cj0a 3TOH BOdbl HH3KOIO
COJIECOIePXKAHHUA DaCTBOPEHHblE B Nape INPHMECH [epexoAnT B
Boay. Konuetntpauus npuMecei B nape yMmenpllaercs, a B Mnpo-
MBIBOYHOH BOAC — yBejdHuyHBaercdA. TakMm 06pas’oM MPOHCXOAHT
3aMeHa Baaruy ¢ 6oOMbIUKWM cosiecOdep)KaHHeM Ha BJary C MeCHb-
LIHM  coneconepkandeM, i NOCTHXeHHS BbLICOKOro 3bdexta
NPOMBIBKK Map uyepe3 MPOMbLIBOUHYIO BOAY MPOMYCKAOT MeAKHMH
cTpyiikamu. [locse NpoMbiBKM OH nogBepraercs NOBTOPHOH cena-
pauux. Heobxoanmniii ypoBedb Boabt (30—40 MMm) Ha wwurte 7
(cM. pHc. 67) noaaepKHBaeTca COOTBETCTBYIOILEH BbICOTOH 6OKO-
BbIX MAACTHH. B cOBpeMeHHbIX KOTNaX AJISl NPOMBIBKH KHCNOJb3YIOT
KOHAEHCAT, nojsyyaembii H3 COOCTBEHHOro HAacCbILEHHOro napa
KOTna.

[IpH cTyneHuaToM HchmapeHWH ocyllika napa MPOH3BOAHTCH
TaKXe B BbIHOCHbLX yukaouax (puc. 68,6), npeicTaBAsilOMUX
coboii BepTHKaabhbii Kopnyc 3 (amamerpom 300—500 mwm), B
KOTOpBiK 1o narpybkam 4 TaHreHILHAJbHO NOABOAHTCSA MapoOBOAS-
Has cMechb. BricoTa UHKIOHA onpesenseTc cyMMOR HEOGXOLHMbIX
BbicoT naposoro (1,5—2,5 M) u BoaaHoro (2—2,5 M) o6bemoB.
Otpenennbl nap, nponas pewetrky 8, no Tpybe 7 oTBOAuTCH
B Gapaban, a Boaa no tpybe 9 MAET K ONYyCKHbIM TpybOam.

[1Ipn pabore korsioB GO/MblLOE BHHMAaHHEe yAGJAETCH MOLUEp-
KaHHI0 3a1aHHOro YpoBHA BOAb B Oapabahle, peryiHpyemoro
aBTOMATHYECKH HJH AHCTAHLHOHHO MAaWIWHMCTOM CO UIHTA yNpas-
qsenun. [1pu upeamepHoM nepenosnHeHnu HapabaHa BOAOH MOXKer
ObiTh OTKPLIT aBapHHHbLE CAuB B Tpyby /7 (cM. pHc. 67).

§ 28. PETYJIHPOBAHUWE TEMNEPATYPbI
NEPETPETOIO NAPA

B naponeperpesarensix, kak B HauboJsiee HanpsiKeHHbIX MO-
BCPXHOCTSIX HarpeBa, HeAONYCTHMO [OBhiLIEHHE TeMIeparyphl
napa CBepx yCTaHOBJ/IEHHbIX 3Hauenu# (He Gojee 5° C BoilIe HOMHU-
HaJbHbIX), TaK)Ke He CjaelyeT CHHXaTh ero TeMneparypy HHXKe
HOMUHHAJBHOro 3HaueHus Gosiee ueM Ha 10°C HM3-32 yXyawedus
3KOHOMHUYECKHX roka3arteseit TypOuubl. Ilpu pabore kotsia no-
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CTOAAHHO BO3HHKAIOT CHTyauHH, BJHAIOU(HE Ha MeperpeB napa:
H3MeHeHHe HAarpys3kH, KauyecTBa TONJHBA, BO3AYILHOrO peXxuma
TONKH, MORBJAEHHe WIJaka H 3arps3seHdil Ha Tpy6ax H T. A
[Ipuuem Ha pasduyHblie THNb NaponeperpesaTesedl (palHalLHOH-
Hbl#f, KOHBEKTHUBHbIH, MOJypajJHAUHOHHBIH) 3TH (DAKTOPBI CKA3bl-
BAlOTCH Mo-pa3HoMy. Hanpumep, NpH CHHXXeHHu Harpy3ku TeMie-
paTypa napa B paiHalHOHHOM NeperpepaTejie pacTeT, a B KOH-
BEKTHBHOM [A1a€T; NPH yBeJIHUEHHH H3OLITKOB BO34yXa HJIH MpH
nojaye MHEPTHLIX ra30B B TONKY (PEUHPKYJALHH) B paiHaLHOH-
HOM TieperpeBaTeJie M3-3a CHHXXEHHSl TeMNepaTypbl FOpPeHHA TeM-
nepatypa napa yMeHbllaeTcs, 8 B KOHBEKTHBHOM Bo3pacraer
u T. a. IlosToMy ans noasep>aHus TemnepaTyphi Napa B yKa3aH-
HbiX BblIC Npefenax Mpu JOObiX H3IMCHEHHAX PeXHMa HCIOb-
3yI0T pery/asTopbl Neperpesa Kak OCHOBHOIO napa, Tak W napa
npoMexyTtoutoro neperpera. CtabUabHOCTb TeMmepaTypbl nepe-
rpeBa HECKOJbKO MOBBILIACTCHA MPH NPHMEHEHHH paaxalHOHHO-
KOHBEKTHBHbIX [1eperpenaresiei.

B 3aBHCHMOCTH OT MpHHUHIA PabOThi Pa3iHyaOT NOBEPXHOCT-
Hble W BOPBICKMBaIOlLIHe pery/isitopbl. Kpowve toro, aasi peryaupo-
BaHHA NeperpeBa NPHMEHAIOT TAKXKe PEUUPKYASAUHKIO H 6ainacupo-
BaHHe MPOLYKTOB CropaHus, H3MeHeHHe MoJoXeHus ¢dakeia B
TONKe, @ Takxe (A48 NPOMEXYTOUHOro neperpeBa) HCHOJb3YIOT
6aiinacMpoBaHHe napa uyepe3 mepBylo CTyNeHb NPH ABYXCTyMeHua-
TOM MPOMEXYTOUHOM NeperpesareJe.

flosepxrnocTroui pecyastop (puc. 69, a) neperpeBa BbiNOJIHEH
B BHOe MOMEUleHHbIX B KOpNyc / 3MCCBHKOBhHIX TPyO 3, no Koro-
pbiM IBIXETCA OXJa)Kjawollaa cpead, nogapaemas no tpybe 5.
B kauectBe oxsaxpawuied cpeibl HCHOJNL3YIOT THTATEJ bHYIO
BoAy, oTOHpaeMyl 4O WJIH B pacceyke 3KOHOMai3epa, WM Npo-
MEeXYTOUHbIH nap (B naponapoBuix TensooOMexnHHkax). Ilocae
peryJasTopa Harperas NWTaTe/lbHas BO4a BO3BDAlLAETCA B 3KO-
Homakh3ep.

Bnpeickusarowue pezyiatopesl nepeepesa (puc. 69, 6) WHPOKo
pacnpocTpaHeHsl B OCHOBHbIX NeperpeBartersx. [lap ssoanTcs no
ocn Kopnyca [ peryasropa. [lo tpybe 5 M pa3bpbi3arHBaIOLIHM
comiiaM 6 MOAalOT OXJaXKAaiolUlylo BOAY, KOTOpasi, CMCIIHBASICh C
napoM W HCnapasch, OxJaxKjaer ero. Pacxoa BnpbicKuBaeMmolh
BOIbI onpejensieTcss TpeOyeMbiM CHHXXEHHEM TeMmepaTypbl napa.
O6bIYHO yCTAaHABJAMBAIOT HECKOJBKO peryisitTopoB BOpPLICKA 38
pasjqHuHbBIMH CTYNEHSIMH NeperpesaTensi. B repBbie peryasTopsi
Nno XOAYy fnapa nogaiotT 60sblioe KOJMHYEeCTBO BOAbI, uTOGH ObJer-
UHTb YycJaoBHf paboTbl Bcero neperpesatedsi, a Mociaeayiouine
BIPLICKH ABJIAIOTCA MOAPEryJHpPOBOUHBIMU /i OBeCNeyeHHsi TeM-
neparypbt neperpesa. Hrobbi nogaBaeMas BoAa He ronajaJja Ha
CTeHKH TOJCTOCTEHHOrO KOpNyca M He Bbi3blBaja KosnebaHhHs ero
TeMIepaTypbu H TpellnHooOpa3oBaHHe, NpeiyCcMOTpeHa 3alllMTHas
pybawka 7. as Bnpnicka HCNOAB3YIOT NMUTATEbHYIO BOAy (MNpH
He6OJbIIOM CONeCOACPHAHHK — HA KOTJaX BBICOKOIO H CBepx-
KPHTHYECKOro [JaBJleHHs) HJH KOHILEHCAT, MoJyyaeMblil H3 OXJax-

139



Npodyrmss czopowus

A A
eyl
N

8

l l

9

J

Tonsubo
Boadyx

Puc. 69. Cnoco6nl peryauposanus neperpepa lapa:
@ — NOBEPXHOCTHHIN, 61 — BOIPHICKUBAIOWHH. 8 - GaBNACHPOBAHHEM NPOAYKTOB CrOpPanHs,
2 — pCUHpPKYAannHeH NHPOAYKTOB cropawus; /[ kopnye, 2— neperopoaka, J3— rtpybu
oxA@XKaaKWeR KHAKOCTH, 4, 5 - naTpyGok napa n Boau, 6 — pa3bpu3arnpailie conaa,
7— pyGaumka, 8— peryaupyouine wnbepwt, 9, /0-- NOBCPXHOCTH Harpesa B GaignacHom
W OCHOHHOM razoxolax, f/— ropeakn, {2— rtonka, /3, /4 KOHWBCKTHBHBIC OCHOBHMC
H NpOMEXKYTOYHBIE ReperpeBatenk, /o, 7  gepxuHe M HHXWHC COUNA DCUHDKYAHUHH
rasoB, /16 1LMOCOC POUBPKYIAIKNT

AeHHOTo HacblUleHHOro mapa KoTJa, oTéHpaeMoro W3 OGapabana
B YCTAaHOBKY COOCTBeHHOrO KoHaexcaTta. B nocsennem cayyae
HEHCNOMAbL30BAHHLIA A4S BNpbICKA KOHAEHCAT [PHMEHAIOT A1
MpOMBIBKH napa (cm. § 27).

OnucaHHpie PeryisTops neperpesa Moryt YyCTaHaBJAHBaThCH
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nepej BXOLOM B reperpeBaTesd, Ha BbIXOAe WJH MEXKAY OTAeNb-
HbIMH cTyneHsiMW. Tlpu ycTaHOBKe Ha BXOAe CHHXEeTCsl TeMmle-
patypa napa no BCeM CTYNEHSIM, YTO MO3BOJSET 3aUIHTHTb OT
BLICOKHX TeMmrepatyp u neperpesa Tpyb BeCh naponeperpeBatenb,
HO H3-33 BLICOKOH MHEpLUHH NPOMCXOAHT 3aNa3ibiBaHHe B U3Me-
HEHUHM KOHEUHOM TemnepaTypnl napa u 60Jee BepOATHbl OTKJOHe-
HHSL OT PEKOMEHAYyeMmoro anana3oHa temmepatyp. [1pn ycraHoBke
Ha BhIXOAe W3 naponeperpeepareas peryastop obecneuuBaer
6e3blHEPL MOHHOE NOALepKaHHe TeMNepaTypbl neperpesa, HO Becb
neperpesaTeNbHbI TPAKT HAXOAWTCA NMPH MOBLILIEHHLIX TeMmnepa-
Typax U He MUMeeT 3alllUThi OT NOBLILUEHHbIX TeMrepaTyp napa H
creHku Metanna Tpy6. [1osToMy 06bIYHO YCTaHABIMBAIOT HECKONb-
KO peryasiTopoB Mo xOAy napa.

badnacuposanuem npodykros ceopanust (puc. 69, ) uepes
pe3epBHLIA ra30X0/ ¢ YCTaHOBJEHHONH B HeM MOBEPXHOCThIO Harpe-
Ba 9 ylaeTcsd HM3MEHSATb HX PacXoid uepe3 OCHOBHble Ta30Xxoibl
(¢ maponeperpeBaTeasiMd /0) u TeM H3MEHSTb TEMJIOBOCMPHSATHe
naponeperpesatenel. [lna n3MeHeHHA pacXxofa rasoB MPHMEHSIOT
wnGepbl 8, ycTaHOB/AeHHblE B 30HE MOHHXEHHBIX TemnepaTryp B
KOH1L€ ra30X0A08.

PeryaupoBanue temMnepaTypbl napa peyupkyaayuel npooyxros
ceopanust (pHc. 69, 2) 3akaouaercs B OTOOpe vacTH ra3osB 3a
OAHON H3 HH3KOTEMNepaTYPHbIX MOBEPXHOCTEN Harpesa W BBOAE
MX B BEPXHIOIO WM HUXKHIOK 4acTb TONKW vepe3 conna [5 W 17
uau uepes ropenku //. [1pyn BBoae OTHOCHTEABLHO XOJOAHBIX ra30B
B HHXKHIOK 4acTb TONMKHK /2 NYYUCTHI TeNA0OTBOA B Helt cHHXKaeTcs,
npu 3TOM TeMNepaTypbl ra3oB Ha BbIXOAE MOTYT MOBLICHTLCH HJH
ocTaThecsl Oe3 u3MeHeHusi. Ho Tak kak OAHOBpeMEHHO yBeAHUH-
BaeTCsl KOMHYECTBO ra30B npu POCTE PEUMPKYASLHH, B 3TOM
cayuae TemMrneparypa neperpesa B OCHOBHbIX /3 # NPOMEXKYTOUHBIX
14 koHBeKTUBHhIX MeperpesBateasix pacter. Mioe geno npu sBoOAe
PEUHDKYASIUHH B BEPXHIOO 4YacTb Tonkh. B atoM cayuae npouc-
XOLUT pe3Koe CHUMKEHHe TeMMepaTypbl Ta30B nepei naponeperpe-
BaTeneM I3, u Temneparypa napa B HeM nagaer. C poctoM Ha-
FPY3KH NOJIO PELMPKYJISALMH Ta308 B HHKHIOW YacTb (ry W 7y)
TOMKH YMEHbLIAIOT, @ B BEPXHIOW (ry) yBeNHUHUBAIOT.

H3amenenue norowenus akesa ¢ TOnKe H, CJIeN0BaTeNbHO,
TeMnepatypul ra3oB nepell fapofleperpesareneM [10CTHraercs
H3MeHeHHeM HaKJOHa MOBOPOTHLIX TOPENOK MM NepeKJIoyeHHeEM
APYCOB ropesiok Npu MHOrOSAPYCHOM HX PaCMoSOXKEeHHH.

[Tpu 6adinacuposanuu napa perynyposaHnde Temnepartypsl ne-
perpesa JOCTHraeTCsi H3MEHEeHHEM BENHUHHbI MPONYyCKa napa uepes
MepBylo CTylneHb. YMeHblleHde Nponycka napa uyepe3 MepByio
CTyneHb H BBOJ €ro HenocpeicTBEHHO BO BTOPYIO CNocoOCTBYIOT
CHUIKEHHIO KOHEUHOH TeMmnepaTtypbl napa.

B npAMOTOYHBIX KOT/ax poab perynsiTopoB neperpeBa CHH-
XKaeTCsl, OHH B OCHOBHOM HCMOAbL3YIOTCH AJS NOAPeryanpoBKH,
a TeMneparypy neperperoro napa NojllepKHBAIOT COOTHOLUIEHHEM
pacxofa Boabl (Mapa) M pacxola TOMAWBA.
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§ 29. OBMYPOBKA U FAPHHUTYPA KOTJIA

O6mypoBKa npelHa3HayeHa ANl YMEHbIIEHUS HADYXKHbBIX
[oTepb TeN10Thl U3 Ta30X0N0B KOTJ/a, @ TakxKe A5 3allHThl 06cay-
JKHBaIOUWETO nepcoHana or oxoroB. [lockonbky Temneparypa
TEVIOHOCHTEARA B ra30XxoAax /., HMeeT 3HayuTenbHO OONblliHe 3Ha-
YeHHs, YeMm TeMmneparypa BO3[yXda B KOTE/JILHOM [OMEULEHHH [,
B CTeHKe ra3oxola (0o6MypoBKe) BO3HHKaeT TEMJOBOH NOTOK
g, kBt/M%. Ero 3nauenue onpeaensiercsi TennooTaaveidl ¢ o6enx
CTOPOH OGMYPOBKH, €€ TeruiONPOBOAHOCTLIO W TOMLIHHOH Oos,
[Mon nmeiictBuem TensoBoro notoka o6mypoBka Npuobperaer pas-
JHYHYIO TEMIEPATYPY CHapPY>KH fycr H BHYTPH £y Td30XO4Aa:

’m(p(’nn_’un) III(‘Y 1“(‘1’

T=" b R

31ech Aos — TEMNONPOBOAHOCTb 06MYPOBKH, KBT/ (m2-K). Beauuu-
HY R=045/hos HA3bIBAIOT TEPMHYECKUM CONPOTHBJIEHHEM CTEHKH,
C ee yBeJHYEHHEM YyMeHbLUAeTCsl TenaoBOH MOTOK. 'BaxHbimu
XapaKTepUCTHKaMu OGMYyPOBKH SABJRIOTCS ee TenionpPOBOAHOCTD
H M apPOCTOHKOCTb, T. €. CNOCOBGHOCTbL BhiAEPKUBATh BLICOKHE TeM-
nepaTtyphl. HeM MeHblle TenaonpoBOAHOCTb, TEM AYUYllle TenJou3o-
AALNOKNDIE CBOWCTBa OOMYDOBKH, TeM TOHbiie Ona MOXeT OuiTb
u MeHblle ee Macca. B kauecTBe :KapoCTOAKHX NPUMEHAIOT LWaMOT-
Hble (Temnepatypa o6MypoBkH Ao 1300—1600° C) wusnenus.
XopoWwnMH TeNAOU30.T51LHOHHBIMH CBOACTBamMu 06N121a10T AHaTOMO-
Bbie H3AeAust (ac60AMaTOMOBhIE [JIMTbl M KHPMHUH MPUMEHSIOT
1o Temnepatypbl 900° C), a npu 6onee HU3KUX TeMNepaTypax NpH-
MEHSIIOT MepAHTHbIe, acO0BEPMHKYNHTHBIE, acOOAYPHTHbIE MaTe-
pranbl, ac6ecT M Ap. B KoTaax ¢ ra3oniOTHBIMH MeMOPaHHBIMU
faHesisiMA NpPH MaKCcUMalbHOi TeMmmepatype 3a@ 3KpaHaMH A0
400° C WwWHpOKO HCNONL3YIOT NJHTHLI (HanpuMep, H3BECTKOBO-KpeM-
He3eMHCTble) W3  H3OASILMOHHBIX  MaTepuanos, NPHMEHAeMbIX
TaKKe AAs U3O0sALMH ThpyGOoNpoBOAOB.

Hanmenbinyio ToNMBY H BHLICOKYIO KapoCTOMKOCTL 06MYy-
POBKH MOAYYAIOT APH W3rOTOBJEHHH €e MHOrOCJOHHOH H3 pa3Hbix
maTcpuanos. Co CTOPOHBLI TENNAOHOCHTESA NPUMEHSIOT BbLICOKO-
TemnepaTypHble MaTepuaabl, 8 CHaPYKH — MaTepHallbl C HauMeHb-
el TenaonpoBOAHOCTLIO. TepMHueckoe CONPOTHBJEHHE TaKoH
0OM YPOBKH CYMMHPYETCA M3 TePMHUYECKHX COMpOTHBJEHHH ee coc-
TaBSAIOILHX:

Loy b Lt :—:=R1+R2—|—...+Rn,

rie |, 2, ..., n— Homepa c10eB OGMYDOBKH.

HapyxHylo yacTe 06MYyPOBKH MOKPLIBEIOT ra3oMnjoTHo# obmas-
KOl WK 3aKPhiBAIOT MeTa/IHUeCKOH O6LIHBKOH.

B naposuix KOTAax NpHMeHSIOT HaTpyOHYylo NMOABECHYIO, UIHTO-
BYIO HaKaPKACHYIO, KUPNHUHYIO HaKapKacHyio 0O6MYPOBKY, a B ra3o-
(AOTHLIX KOTJaX — H30/ALHUI0 MO MeMGpaHHLIM NAHEIAM HAH 06-
IWIHBOYHOMY JIHCTY.
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Puc. 70. O6myposka xotsaa:
a — HaTpyGHas noasecHas, 6, 4, @ — HAKAPKACHAH LUTORAA H ee 3NeMeHTH, d — Hakap-
KacHasd KUpituuHaa, /— aMoTHLIA Choll, 2, 3— CNoii M30NAUHOHHBIX MATEPHANOB (aWaTo-
M06eTONa, coBeanTa H T. W), 4— YUNOTHUTE IbHaA o6Ma3ka, 5 — METAJNJHYCCKAn CeTKa,
6— 3KpaHHbe TpyOhl, 7  HaATHXKHBIE LWITHPH, &-- MeTaanuyeckan obumdska, 9. pamu
wHTa, /0 - wataxHon kpok: {{-— Ganka kapkaca, /2 kpowmnTenn, [3-- noaka

Harpy6ras nodsecnan obmyposka (puc. 70, a) BKAOUaer
BHYTPEHHHUU LaMOTOGETOHHBI caoit [ ToauuHoi 60 MM, 3a koTo-
pbIM caefyeTr cJiol AuatomMobetoHa 2 (6 =45 MM) H COBeNHTa HAH
BysakaHuta 3 (6=90 mMm). CHapy1 HAHOCHTCH CJAOH YNNOTHH-
TENbHOW LITYKATYpPKH Uan o6maskn 4 (§=15 mm). [lepsuiit n no-
CneIHHi CJI0M HaHOCATCH Ha MeTanauyeckyto cetky 5. Hatpy6Has
0OMYPOBKA KPENUTCHA C MOMOIULLIO MPUBAapHBaEMOH K TPyOaM BHYT-
peHHel MeTaiHYeCKON CeTKH 5 ¥ NPHBaPHBIX HAaTHXKHbIX WThipeii 7.
Hatpybnasi 06MypoBka — OGJAerueHHOro Tuna, 10nycKaeT YCKOPEH-
Hbli MOHTA)X W PEMOHT, HO MMEET CYyUIeCTBeHHbIH HeAOCTaTOK —
HEBbICOKY!O MJOTHOCTb H3-32 TPELUHMH, MOABAAIOUINXCH B 3KCNANya-
TALHUH OT NYJbCAUUH AdBAEHHA B ra3oxoflax, a TakxKe nol Aencr-
BHeM TepMHYECKHX HaMlpsixeHHH. B nocneinee Bpems ¢ Lefblo
YNJOTHEHUS! CTeH C HaTpyOHOM OOGMYypoBKOH TpyOhbl 6 CO CTOPOHDI
OOMYPOBKH MOKPLIBAIOT NJOCKHM HAH roppHPOBAHHBIM MeTad-
JIHYECKHM JTHCTOM.

Hakapkacnas wurosan obmyposka nabupaercs U3 6eTOHOU30-
AAUMOHHBIX aPMHPOBAHHLIX ([MMOCKHX HAH NPOPHAbHLIX) MJAHT
B BHAE LIMTOBbIX GJIOKOB Ha PamHON KOHCTpYKUHH 9. CHapyxu
ULHThl OGIUHBAIOTCH METaNJIHUECKHM JddcToM 8.

Obmyposka nakapkacuas kupnudras (puc. 70, d) B HacToslee
BpeMsi NIPUMEHACTCH pPexke H B OCHOBHOM B BBICOKOTEMIEpPaTypHbIX
ra30x0/ax, He 3aUlHULeHHbIX 3KpaHamu. Macca KMPNHUHON Knal-
KH nepejaercst Ha 6ankW Kapkaca [/ uepe3 noakH /3 ¢ KpPOHIUTEH-
HaMu /2. C nOMOUILIO HATSKHbLIX KPIOKOB JO WM KASIMMEPHBIX
KpenneHui, BXOASILLMX B Ma3bl (PacOHHBIX KHUpnuued, oOMypoBKa
NpeAoXpaHsieTcsi OT BhiMafaHHu4.

Bonbweill yacTbio B NapoBbiX KOT/JaxXx MPUMEHSIIOT COYeTaHHe
PasNHuHbIX THNOB OO6MYpOBOK. MecTa CTLIKOBKM MOABUKHON U
HEMOABH)XHOH OOGMYDPOBOK YMJIOTHSIIOT C (IOMOILLIO acOeCcTOBbLIX
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Puc. 71. Tapriurypa kotaa:
a — ha3, 6—./"0‘40!\', 8, ¢ — INANCAKY KOTAa Noj HallyBOM Gex 3aTBOpa H C
3aTBopoM; / — kopnyc, 2— 3aTBopH, 3— Kpbiwka, 4, 6 0GMYypoBKa sa3a U KoTaa,
5— netau, 7-- 3aTeop, 8- Bo3AyUIH3R KaMepa, 9-- cTekIo

IWIHYPOB, YyKJAaAblBa€MbIX BAONb LIBA HAH C MOMOUIbIO PA3MAHUHBIX
3aTBOPOB (rMAPaBAKYECKHX, MECUaHbIX).

B rapuuTypy KOTJa BXOAAT YCTPOWCTBA, YCTAHOBJIEHHblE Ha
CTeHaX TOMKH H ra3oXxofloB, KOTOpble 06€CneyUBatoT BO3IMOKHOCTb
HabMIOACHHA 32 TOMKOM M MOBEPXHOCTSIMH HarpeBa BO BpeMsi
paboThi KOTNa, 06Aer4aioT NPOHHKHOBEHKE BO BHYTPb KOTNA H NIPO-
BeldeHHe peMOHTa, T. e. obnerualor o6CayXKuBaHWHe KoOTJaa. ITO
Jd3bl, PA3AHYHOTO HA3HAYEHHUSH NIOUKH, TISAENKH, B3PbIBHbIE Kaa-
naHel 4 Ap.

Jaset uau nasosesie 3atgopsr (puc. 71, @) ycTanaBJauBaOT
B OOMYDOBKE TOMKH W ra3oxofoB Ana 06ecleyeHHs NpOHUKHOBe-
HHs NIOAeH Y NMOJayH MaTepPHaNOB H HHCTPYMEHTa NpPH BHYTPEHHHX
OCMOTpPax H MpH peMoHTe KOoTaa. OHHM H3rOTaBAHBAIOTCS MpeuMy-
UIECTBEHHO KPYrAOro cedeHHsi ¢ BHYTPeHHHM mnpoxogoM 450—

500 mMmM.
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Jla3bl (Kak W NIOYKH) COCTOSIT M3 Kopnyca /, BMOHTHPOBAHHOTO
B OOMYPOBKY 6 WM KPensilerocs K paMme Kapkaca, M KPhIUKH 3,
3akpbiBaeMoil ¢ nomowbio 3aTBopoB 2. KpbiluKa Kpemurcs K Kop-
nycy Ha netaax 5. N yMmeHblueHHst pasorpeBa KphllIKM OHA
M3HYTPH NMOKpbiBaercs 0OMYypoBKOH 6.

Jouku (puc. 71, 6) npeaHasHaueHbl ANA BBOAA B ra30oXO/bl
H3MEPHTENbHOA M AMArHOCTHUECKOH annapaTypel, HHCTpyMeHTa
H NPHCOOCOONEHHH, HCNOAb3YEMbIX NPH PEMOHTE W IKCMJIYATalUHH
koTna. OHH MeHblle 13308, HX NPOXOAHOE ceyere u Gpopma onpe-
AEeNSIIOTCH Ha3HaueHuem.

Fasideaku (puc. 71, 8,2) yCcTaHaBAMBAOT MPEeUMYIIECTBEHHO
B TONKe W B 30He naponeperpesatensi. OHY NO3BONAIOT OCYLLECT-
BJASATL BH3yasbHOE HabalofeHHe 3a NpoTeKaHHeMm mpolecca rope-
HHS, 38 COCTOAHMEM BHYTPEHHEH NOBEPXHOCTH TOMKH W MOBepx-
HOCTeH HarpeBa Ha BbiXoAe M3 TONKH. OHH HCNONB3YIOTCA TaKXe
AA51 NpOBelleHHs1 H3IMEPeHHUH BO BpeMsi HCMbITAHWH KOT/a.

Ilpu pabore KoTna NOA HalAyBOM KaK IIALENKH, TaK H NIOYKH
cHa0»KaloTcsl yCTPOUCTBOM OOAYBKH 8 H YNJNOTHUTEILHbIMH 3aTBO-
pamMu 7.

B3peignbie kaanarst yCTaHaBAHBAIOTCA Ha GOKOBLIX M OTOJ0U-
HbIX CTEHaX TOMKH H Fa30X0A0B € LETbl0 YCTPaHEeHUsl HAH yMeHb-
LIEHHA pa3pylieHHi# oOMYPOBKH H OOLLIMBKH NPH XN0NKaX W B3pHI-
Bax B TonouHoi kamepe. [lpu ycTaHoBke Ha GOKOBLIX CTeHax Moi-
BOAALLME ra3oxolbl pacnonaraior noi yrjioM He Menee 45° utobbl
HCKAIOYHTL OTNOXKeHHA 30iibl. Hanbonee pacnpocTpaHewbl Kpyrabie
B3phIBHbIE KnamaHbl AHameTpoM 450 mm.

BapuiBHOM kaanad BLIMONHSIETCHA B BHAE TOPH3CHTAJAbHO HAH
HAKJOHHO PACMONOXEHHOrO 33TBOPA, HMEIOLIET0 ¢ METaNNHYECKHM
KOpNYCOM NOJABOAALIETO ra3oxo/la WapHUPHYIO cBa3b. [Tpu xaonke
3aTBOpP OTKPbIBAETCH, BLINYCKas rasbl U CHHXKAs JlaBjieHHe B TOMKe,
nocne uyero OH BO3BpallaeTcst B MUCXOAHOE MojokeHde. Ha BHOBb
BBOAMMbIX MOUIHbIX KOTNaX B3PbLIBHbIC KA4NdHbLl He YCTaHABJM-
BAIOT.

§ 30. KAPKAC KOTJA

Kapkac — npocTpaHCTBEHHAN paMHas MeTAAJNOKOHCTpykuus (puc. 72),
NpeAHA3nayeHHAn AN KpenJfieHHA (Onopui WKW NOABECKH) MoBepXHoCTel narpesa
n Tpy6onpoBoioB, OrpajaeHui, H30ASUHMH, NJIOUAAOK OOCAYKHBAHKA K APYrHX
3NEMENTOB KOTJA M BCROMOTatedbHoro o6opyaosanua.

KapKac COCTOHT H3 BepTHKA/bHLIX KOJOHH [, rOpH30HTAJbHBIX
6anoK, ropu3oHTa/bHbIX 2 W BePTHKaAbHLIX (epM, CBA3el-packo-
COB 4 H ynpOuHeHHON KOHCTPYKUHH MOTONDYHOro nepekpuitTHs 3.
KoMOHHbI KPYMHBIX KOTJI0B M3FOTABAMBAIOT W3 CBApHbIX NPOPHIIb-
Hbix 6anok Goablioro pasmepa. JIAs yMeHblUEHHst yIeNbHOM Ha-
'Py3KH Ha (yHAaMEHT MOA KOJMOHHLI YCTAHABJIMBAIOT OMOPHbIE
Gawmakn 5 (puc. 72, a, 6), COCTOslLIHE U3 ONOPHLIX NJAHT 7
W peGep XKecTKocTH 6. TakxKe cBapHbLIMH 1eN1al0T OCHOBHbIE 6a/KH
NOTO/IOUHOTO MEePeKPLITHA 3 U HEKOTOpble APYTHEe TOPH3OHTalibHbie
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Puc. 72. Kapkac kotaa U €FO dJMeMeHThI:
a — o6t BHL, 6 — GaluMaK, 8 — CouTCcHeHWE 6aNoK ¢ packocaMu: [ - KOJOHHW, 2—
TOPH3OHTaNbHHE BepMbl (MAOUWAAKH), 3— GaKH NOTOJIOYHOTO IePEKPBITHS, 4-— PACKOCH-
CBA3H, 5— ONOpHLfi GawmaK, 6— peGpa XKecTKOCTH, 7— ONMOpPHBE NAXTH, 8-— HAaKIagKa

6anku. Packocbl 4 ¢epmbl BhIMONHAIOT U3 NPOGHUALHOTO MpoKata
(wBennepa, AByTaspa), CBA3bIBasA HX Mexay coboi (cBapuBas)
Hakiaaikamu 8 (puc. 72, 8).

[opu3onTadbHble depmbl 2, 6anKH U CBA3K-packochl 4 Npume-
HAOT AAS NpUAaHHs NONEPeYHOH YCTOHYHBOCTH KONOHHAEM H [10-
BbILUEHHA MECTKOCTH Kapkaca. OHH MOTYT Tak:Ke BOCMPHHHUMATb
Harpy3kH, BO3HHKaIOIMHUE [IPH NOBbILIEHHH (HAH KoneGaHHuH — npu
NyAbCauMsiX) AaBJeHHS B TONKe W rasoxoiax.

LN ymMeHbLUEHHS TEPMHUBCKUX HANPSAXKEHUH B KAPKACe OCHOB-
Hble HeCcylIHe ero 3JIEMEHTbl PacnofaraloT 3a npeaenavu rasoxo-
1OB H ux 06mypoBKH. Counenenne e oborpeBaembix 6asok (Hanpu-
Mep, ONOpPHbLIX 6aN0K NOBEPXHOCTEH HarpeBa KOHBEKTHBHOMN LUAXThi)
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¢ GajJdKaMH Kapkaca BhINOJHsIeTCs B BHAE CKOJb3SilLEH ONophl ¢
OAHOH CTOPOHbI, MPH HENOABHKHOM KPENAEHHH — ¢ APYro.

JleCTHHLUB M NIOLIAJAKH, HCMOAb3yeMble A 06C/yXHBaHHSA
H peMOHTA KOTsa, YacTo pa3meunlaloT Ha FOPH30HTaAbHBIX dhepmax
HAH OnupaloT Ha Hux. WX BbinoaHsoT W3 copToBOro npokarta,
MOKPbIBas NPOXOAHbIE NAOULaAKH NMPOCEUHO-BLITSKHLIM HAH pUde-
HbIM JIHCTOM.

Bo MHOrux kotsmax 4acTb MOBEPXHOCTEH HarpeBa M TOMOYHbIE
KaMepbl NOABEIUUBAIOT K MOTOJNOYHOMY MepekpuiTHio. B atux cay-
4afX OCHOBHbIE Hecyuine (xpebToBble) 6anKKH U3roTaBAMBAIOT CBap-
HbIMH H3 JIMCTOB 3HAUMTEeNbHOH TOJULHHLI, @ TPyObhl 3KPaHOB HJH
ra3oxo/0B CBSI3bIBAIOT MOSAICaMU MKECTKOCTH (cM. puc. 59).

CoBpeMeHHble MOULHbIE KOTJAbl C Ta30MJOTHLIMH 3IKPAHAMH,
NOKPLITLIMH O0JeryeHHoOl H30As1ILMed, MOABUIIWBAIOT HA MOTOAOY-
HOM NEPEKPLITHH K MeTaJJIOKOHCTPYKUMAM 3aaHus. Hasi npuaa-
HHSl XKeCTKOCTH CTEHaM TOMKH, BOCTIPHATHA Harpy3oK OT HaaAyBa,
OT MOBLILIEHHH AABAEHHUA MPH XJAONKAEX, C LeIbl0 NpeAynpexieHns
AedopMalHH 3KPAHOB npelycmaTpuBaeTcst 00BA3IOUHBIN Kapkac ¢
rOPH30HTANbHLIMK MOACAMH XEeCTKOCTH uepe3 2,5-—3 M 1o BbicoTe.
[ToMOCTBl M JECTHHUILBI TaK:Ke KpensTCA Ha 3TOM Kapkace.

Onopuble KOHCTPYKUHH KOTNAE@ SBNAIOTCH BaXHEHLWHMH ero
3neMeHTamMH, ofecneyuBaloulMMd 0e30NacHOCTb 3IKCNAYaTalUHM.
[TostoMy Heo6X0AMMO CJA€AHTb 338 HX COXPaHHOCTbIO, MPOBOAS
CBOEBPEMEHHbI PEMOHT, He A0NYyCKaTb Harpesa 6anoKk v 0coO6eHHO
KONOHH, 00BaNWBaHHUA OOMYpPOBKH.

Fhapa ceabmasn
TPYBONMPOBOA DBl U APMATYPA

§ 31. TPYBONPOBOAbI KOTNA

Tennomexannueckoe obopynosanne IC cBa3biBaOT Tpy6ONpo-
BOA4MH — CHCTEMON MJIOTHO COELHHEHHbIX MeXAYy co6oH Tpyb,
npeiHas’HavenHblX ANA TPAHCIOPTHPOBAHUS ra3006pa3HOi U XKHA-
KOM cpefbl.

TpyGonposoan pasnuuyaloT 100 Ha3HAYEHHIO M MNapaMerpam
paboueil cpenbl. [1o HasHaueHHIO MOXHO BbIAGNHTL: TPYOONPOBOADI
(MTaTedbHON BOABI, NapoNpoOBOAb, TPYOONPOBOABI XHMHUECKHX
pacTBOPOB, Ma3yTo- W rasonpoBoibl U T. A. [lo napamerpam (naB-
JIEHUIO W TemnepaType) TpybONpoOBOALl AENSITCH HA yeThipe KaTe-
ropuy (taba. 9).

Tpy6onpoBoabl comep:KaT: MPAMble YYaCTKH, BhLINOJAHAEMbIE
H3 OeCLIOBHbIX WM CBApHbIX TPYO, (PacoHHbIE NeMeHTbl, ApeHaxK-
HYIO CHCTEMY M BO3YLIHHKW, ONOPbi H NOABECKH, KOMIIEHCATOPI,
apmMatypy, KOHTPOJIbHO-H3MEPHTRAbHYIO annapatypy AAs onpege-
JIeHUs1 W PEFHCTPAUMH napameTpoB paboueil cpeabl U COCTOSIHUS
Metaana Tpy6onposodos. [kna onpeldeneHusi npaBUAbHOCTH TeNJo-
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Tabaunuwa

9. Kateropua Tpy6onpoBoloB BOARHOTO NApa K ropavek BOAM

Pafioune mapamerpbl cpenl
Karteropns Cpe
Tpy6onpoBosos| peaa TemnepaTypa, JlaBteHune (HaGHTOYHOE),
°C MIlla
[ Meperpetniit nap |Bouwe 580 He orpanunyeno
Brie 540 ao 580 »
(8Ka.)
Buise 450 ao 540 »
(BXa.)
Jo 450 (BKa.) Boaee 3.9
TFopsivas Boaa Buiwe 1156 Bonee 8.0
HacsoiuleHublil nap -
2 Meperperiit uap |Bouiwe 350 a0 450 Do 3.9 (8kn.)
(BKJI.)
Ho 350 (ska.) Bonee 2,2 no 3,9 (8ka.)
Fopayas BoAa Bouye 115 Boaee 3.9 10 8.0 (BKA.)
Hacoiuennsiit nap —
3 Meperperviit nap |Buiwe 250 no 350 Jo 2.2 (Bka.)
(BKa.)
Mo 250 (8ka.) Bonee 1.6 no 2.2 (ska.)
[opauan Boaa Bouue 115 Boaee 1,6 10 3,9 (8kn.)
HacoiueHHu i nap —
4 Meperperniii nap [Buute 115 a0 250 Bonee 0,07 a0 16
(BKJI.) (BKA.)
Hacbiiuenuniit nap —
lopsauan soaa Buiwe 115 Mo 1,6 (ska.)

BblX paclUMpeHHH Ha TpyObonpoBOoAaX yCcTaHaBAMBAIOT YKa3aTeiu
TeNAOBbIX YAJNHHEHHWH (penepbl) C COOTBETCTBYIOLIMMH PETHCTPa-
tTopamu. C 11e/1blo NpeJoTBpalien s 0KOrOB ¥ CHHXKEHHS TeNJIoBbIX
noTepb TPyOGONpPOBOAbl CHAPYXKH MOKPLIBAIOT H30MsLHeH.

[ns cTaHUKHOHHbIX TPYOONPOBOAOB MPUMEHAIOT (B 33BHCHMOCTH
OT MapaMeTpoB cpeabl) TPyObl W3 YLIEPOAHCTON HH3KOJNErUPOBAH-
HOH H JIerupOBaHHOM CTaJ/H, 8 B HEKOTOPbIX CAYUasAX TPYObl U3 NOJIH-

3THACHA.

Haubonee oTBeTCTBEHHblE TPYOONPOBOALI (MAapONPOBOALI BHICO-
KOro AaBneHusi, TpybonpoBoAbl MHTATENbHON BOAbI H IAP.) H3TO-
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Puc. 73. Onopw:
a -- HENOABMKNIAA NPHBAPHAA, 6 — HENOABHKHAA XOMYTOBAas, & —
NOABHXKNHAA CKOALIAULAA, ¢ — IIOABHIKNAH KaTKoBas, 0 — NOABHXHAR
HPYXKAIIHO-KATKOBaA; [ — OonopHan pama, 2— pe6pa, J-- tpy6a, 4—
XOMYT, §— orpanudenne, § nnacTuna, 7 - KaTKH, 8 — IpyXHHa

TaBJMBaIOT W3 OeclUOBHBIX TPpyD, HMeloWuXx 60nee BLICOKYIO Ha-
A€KHOCTb MO CPEBHEHHIO CO CBAPHBbIMH B YCJIOBHSIX CaMOKOMIEH-
CaLLHH.

DacoHHbIMH 31EMEHTaMH TPyOONPOBOAA ABARAIOTCA: OTBOAKI (NO-
BOPOTHbIE KOMEHd) — AN H3MEHEeHUs! HanpasaeHusi NoToka pabo-
yeit cpedbl; TPOUHHKH H Pa3BHAKH — QNS pa3jeneHHa uad cobu-
PaHHs NOTOKOB; Nepexolbl — AN H3MEHEeHHS CKOPOCTH.

Onopel M NOABECKH YCTAaHaBAMBAIOT Ha TpybonpoBOAdx AJA
BOCMPUATHA MaCCOBBIX HArpy3ok TpybonpoBOAa W NpoOTekauiel
no Hemy pabouel cpelbi, apMaTyphl, H30ASAIHW H APYTHX pacnono-
AKEHHbIX Ha HeM YCTpOHCTB, Harpysok OT ARaBJEHHA Cpeabl, Ae-
(hopMaUHHK ¥ TEMJIOBOTO YAJAHHEHHA TpyGONpoBOia, 2 TaKKe AHHA-
MHYECKHX Harpysok (BHODALMOHHBIX, YAAPHBLIX, B TOM u4HCJe
ceficMuueckux) U aAp. Onopbl MOryT ObiTb NOABHXKHBLIMH H HENOA-
BHXKHBIMH.

Henodsuxcneie onopet (puc. 73, a, 6) BOCNPHHHUMAIOT Npak-
TUYECKW BCe MepeydcsieHHble BUAB Harpy3ok. B 3aBucumocTH
oT cnocoba kpernnendst Tpybonposoaa 3 k OMNOPHOMY Kapkacy [
OHH BbIMOJHSIOTCS MPUBApPHBIMH C NMOMOUlbIO pebep 2 W XO-
MYTOBbIMH.

[1odsudxcrote onopst (puc. 73, 8, e, d) BOCIPHHHMAIOT npe-
MMYLIECTBEHHO MacCOBble Harpy3ku W obecrneynBalOT MJIOCKOCT-
HOe WM NpPOCTPaHCTBeHHOe mepemeulenne TpyGonposoaos. [lo
cnocoBy obecneueHUn nepeMelieHds pasyHyaloT OMopbl CKOJb-
3dMHe (nogob6Hbl onopaM Ha pHc. 73, a, HO 6€3 npHUBApKH
pe6ep 2 K onopHoMy Kapkacy [, WMelwollemMy orpaHudeHus 5),
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Puc. 74, lMoasecku:
a — TaroBas, 6 — XOMYTOBan, 6 — Npywuuhas; [— onopras 6a’ka, 2,
4— wapHupu, 3— Tara, 5— Tpyba, 6— xoMyT, 7— Tpasepca, 8— NPYXKHH-
Hafl noasecka, 9-- ¢Takaubl, /O0— nAacTUHIA

KaTKOBble W NPYy>KHHHble. B KaTKOBLIX onopax pebGpa 2 npuBapeHbl
(kak ¥4 B onopax Ha puc. 73, 6) K NPOMEKYTOUHON NMJacTHHe 6,
onupatoulefica Ha KaTku 7.

llodsecku Tpybonposodos (puc. 74) BLIMOAHAT C NOMOUIbLIO
TAr 3, COeAHHSIEMbIX HEMOCpeAcTBeHHO ¢ Tpybamn 5 (puc. 74, a)
Wiy ¢ TpasBepcod 7, K KOTOpOH Ha xoMyTax 6 noaBseweHa Tpyba
5 (puc. 74, 6), a Takxe uepe3 npy:kuHHble 610KH 8 (puc. 74, 8).
[1lapuupHole coeauHedust 2 ob6ecneuydBaloT MepeMellleHHst Tpy-
GonposooB. Hanpasasioune cTakaubl 9 NpyKHHHLIX GJ0KOB,
NpUBapeHHble K OMOPHLIM MAacTHHaM [0, no3BOJNAIOT HCKAIOUHTD
rmonepeyHblit Nporud npyxuu. HaTsikeHHe [OABECKH 0OO6ecnedu-
BaeTCsl C MOMOLUIbIO T3€K HJH Tasapenos.

Komnencatopwm. Beneacrsue HarpeBa oT pabouel cpeabl Tpy-
60NpoBOAbI MOTYT PaclUMpATLCA W YANHHATHCA. [nsi ymenblue-
HHS BO3HHKAIOUIHX TENJOBbIX HANPSKEHHA H HCKIIOUEHHA pe-
opMauMd H paspylleHHst TpyOONPOBOAOB, BLI3BAHHBIX YAJAHHe-
HUeM, MpeaycMaTPUBAETC YCTAHOBKAa KOMMNEHCATOPOB HJH Camo-
KOMNEHCHPYIOLWHXCS TPYGonpoBoaoB. CamMOKOMREHCUPYIOULUMUCA
(uau «eubkumu») Tpybonposodamu HA3LIBAIOTCA Takue, 8 KOTO-
pbtx  YOAUHEHUS BOCNPUHUMAIOTCR u3eubamu (uau KoaAeHamu).

CamokomneHcHpylownecss TpybonpoBOAbl, H3TOTOBJsieMble €O
3HaUYHTeNIbHbIM KOJMHUYeCTBOM HW3ruGOB M neTesb, Haubosee pacn-
poCTpaHeHbl NpH BLICOKHX AaBJAeHHsX cpedbl (He meHee 6,4 MIla)
W Axamerpax Tpy6 ao 0,4 m.

[Tpn MeHblIMX AaBJEHUSIX cpeAbl M ANst GOJbIIMX AHAMETPOB
TpyOONpOBOAOB MPHMEHHAIOT 20PPUPOBAHHbIE KOMNEHCATOPbLL —
YCTPOHCTBE, OCHOBHLIM 3N1€MEHTOM KOTOpbIX siBAsieTcH obeuaika
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Puc. 75. Tuns! roppupoBaHHbiX KOMNEHCATOPOB:
a — JNMH30BLM, 6, 6 ~ BOJHHCTLIN, ¢ — CHALGONHBIR

|

9

Puc. 76. KoMneHcaTopbi:

Q  OCEBOH NONYPA3TPYMEHHbH, & — INOCKOCTHO 1WAPHHPHBIA, & ~— NPOCTPAHCTBEHHO
WAaPHHPHBIA, [, 5— yuacTkn TPy6onposonos, 2— koxyx, 3— ¢aaneu, 4 — roppuposannan
CHAbGOHHAA ofeudiika, 6--- CTORKK, 7  uapuupul

u3orHyroii dopmbi (puc. 75). MHorpa (Hanpumep, B TeIJOCETAX)
MPUMEHSIIOT CaabruKoBele Komnewcaropei. Ilo ¢opme rodp pas-
JIMYAIOT JHH30Bble, BOJHHCTHIE H CHALMOHHLIE KOMIIEHCATOPDLI.
Ha KomneHcaTopax npeaycMaTpHBaeTCs YCTaHOBKAa HaT#H X -
HbBIX YCTPOHCTB — AAH XOJOJAHOH PacTAXKKH H KOXYX0B —
IJIS1 3a1LUTBL OT NOBPEXAEHHH H NS HAaHeCeHHs TeILIOBOH H30M7-
uud. Ilo Buay Redopmaunyn BbAEAAIOT 0DCeBbLIe (PHC. 7D, 2 H
76,a), yraoBble NNOCKOCTHO-WwWapuupHbe (puc. 76, 6)
MNMPpOCTpaHCTBEeHHO-ILapPHUPHBIe (puc. 76, 8), a Takxe
NMOBOPOTHBIE KOMNEHCATOPb, NO AeACTBYIOILUM Har-
py3Kam ——- Hepa3rpyXeHHbe W NoJAypa3rpyXeHHble.

B nepasrpy)keHHbIX KOMIEHCATOPaX pacnopHbie CHAbl  OT
NaBJIeHUs1 CPeAbl NMOJHOCTLIO NepenainTcs Ha rodpbl M jpaJee Ha
HENOABH)XXHLIE OIOPbl W OCHOBAHHS, B MOJAYpPa3rPyXKeHHbIX (rud-
pPaBJHYECKHX HJH MEXaHHUYEeCKHX) KOMMeHcaTopax Co3haercs
COOTBETCTBEHHO TPAHCTIOPTHPYIOWLE CPeaoH WIH MeXaHHUYecKH
ypaBHOBelIHBAIOW st CHJA, KaK, Hanpumep, Ha puc. 76, rae
roppupoBaHHan obeuaiika 4, npuBapeHnass kK natpyOky [ uepes
KOXKYX 2, a K natpyOKy & uepe3s dnanern J, ombiBaetcsi padoueit
Cpeloil CHapyH (ee BHYTPeHHSisi M0JOCTb 4epe3 CajbHHK CO-
elHHeHa C OKpyrKaloilleh cpenoH).
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OceBble KoOMIIEHCATOPbl 06ECIEYHBAIOT BO3MOXKHOCTH  TIPO-
JONBHOTO TEINIOBOro yAJHHEHHA TPyD, a yraosne (puc. 76, 6, 8)
¥ NOBOPOTHbIE — LONOAHHTENLHO OJHOMAOCKOCTHOH MJH RpPOCT-
paHCTBeHHLII 1i0BOPOTH! uYepe3 IapHHpbl 7, COEJHHEHHble CO
croikamu 6, ymeHbiuas W3rubatolille MOMEHTH, AeHCTByOuUiUE
Ha TpybonpoBoa, W MNo3BoaAA [oayyaTh OGosee KOMMAKTHYIO
TPacCcHPOBKY TPyOOoIIPOBOAOB.

KoHTpoabHo-uameputeabubie yctpoiicrea. CooTseTcTBHE Ten-
JIOBBIX NepemelleHHd OTAe/ILHBIX yd4acTKkoB TpyOoNpPoBoAOB pac-
YEeTHbIM 3HAYEeHHAM KOHTPOJUPYeTCs C MOMOIUBIO CNeLHaNbHO
yCTaHaB/IHBaeMblXx HHAHKATOPOB-penepos, KOTopble obec-
neuuBaloT ¢ukcauuio nepemeuseHuil. C MoMoIbLIO HHAHKATOPOB
MOXHO OTMeYaTb H PerdcTPHpPOBaTh MepemellleHUs JHHERHbIC,
B OMHOH MJOCKOCTH M NPOCTPaHCTBeHHble. Penepbl Kpenstca Ha
TpyborpoBofaax 4 B MpocTefiueM cayyae npeacTaBAflT coboH
WITLIPH-YKa3aTenH, lepemetllaloideca ¢ deMeHtTamu Tpyborpo-
BO/la BJOAb 3aKpeIJIEHHbIX Ha ClleifHabHOM Kapkace paMok ¢
rpanyupoBOYHBIMH MAACTHHAMH.

das KOHTPOAR M H3MepeliUsi LaBAeHHsl ¥ TemiepaTypbl Cpeabl
Ha Tpyborposofax yCTaHaBJHMBAIOT COOTBETCTBEHHO LITyiepa ¢
HMIYJbCHBIMH TPY6KaMH K NpubopaM, rHib3bl TEPMOMETPOB.

Pacxoa cpeabl KOHTPOJHPYIOT € NOMOLLBLIO AHadparM HIH
COMJ, HMEIOIMX BHYTPeHHHH JAMaMeTp MeHblle AuameTpa Tpy-
Gonposoaa. llTyuepa ¢ UMNYJNLCHBLIMH JHHUSIMH [I[PHCOELHHSIOT
L0 W nocae auadparMmsl HAM 0O cofia H B ero Haubolee y3kom
cedenun. Ha nokasauus uameputennHbix yCTPOHCTB OKa3biBAIOT
BAHAHHE ONH3KO pacrmoNomeHHble 31eMeHTh Tpybonposoaa (rubol,
apmatypa M T. 1.).

Ipenaxn, unpoayekH, BO3aywHHKH. Ha ropu3oHTa bHLIX
y4acTKax napolpoBOAOB MOXKET NOABAATBCA H HAaKalJdHBATLCH
KoHAeHcaT (Hanmpumep, MpH nporpese TPyboNpoBoaOB HJAU TIPH
JIOK4aJbHOM OXJ1Aa>XAE€HHH, HapylieHHH H30JAA1UHH H T. 11.), 4yTo
MOXeT [MPHBOJAMTb K TeMmlepaTypHOH HepaBHOMEPHOCTH [0 Ile-
PUMETPY H ToJllliHe TPyO, Bbi3biBaTh [AOMNOJHHTE/NbHBIE Hallps-
*eHusi. Kpome Toro, npu ocTtaHoske o06GOpyLOBaHHA BO3HUKaeT
HeOOXOAMMOCTb YAAAHTh MOJHOCTbIO paboudyio cpeay u3 Tpybo-
nposopos. [lo IlpaBunam Komionaasopa ropusontadibhble yyacT-
KH Tpy6omnpoBoj0B chaeayeT MNPoKAalblBaTh C YKJOHOM He MeHee
0,004, a B HHXXHHX TOUKAX KaXIOF0o OTKAOYACMOFO 3a/JBHXKKaMu
yd4acTKka TPyOGoNpPOBOAa JOJKHLI TNpeLyCMaTPHBAThLCA [PeHaKH
(na TpybonuposBosax C BOAOH — CHUCTEMDBl OINOPOXKHEHHA), T. €.
mTyuepa, cHabXeHHble apMaTypod AAa onopoxHeHHa Tpy6o-
nposoaa. B pajge cayuaes ApeHaxKd yCTaHaBAMBAIOTCH H Ha
rodpax KOMNEHCaTopos.

Kpome Toro, B Bepxuux Toukax TPyOONpPOBOAOB IIPEeAyCMAT-
pHBAIOTCA TaKxXe luTyuepa C 3alopHOH apMaTypoH AJaa oTBoAa
BO3/yXa W3 HHUX, HanpuMmep, 1PH 3anojHeHUH Tpybonposoia
pabouet cpenoft. DTo Tak Ha3niBaeMble BO3 A Y I HHKH.

[Tpu nycke o6Gopynosanus HeoOXOLMMO NporpeBath Tpybo-
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Puc. 77. ApmaTtypa (no ynaoTHenuio):
a — CalbHHKOBaA, 6 — cuAbPOHHEn, & -— MeMmOGpannan; /— kopnye, 2—
ceano, 3— 3atBop, 4— WITOK, 55— Kputika, 66— ynaotwenwe, 7-— raWKa,
8— maxoBuk, 9— canvuuxkosan HaBuska, 10— cuawdon, /[, [2— snac-
THUHBIe MeMOpatib

NpoBodbl, MPONycKaa no HWUM pabouyky cpeay NOCTENEeHHO IOo-
BLIWAKOLHXCA MapamerpoB. s 3Toro Ha OCHOBHBLIX TpyGo-
NpoBOAAX Mepe/l 3aNOPHBIMH OPraHaMH MpeaycMaTpHBAIOT oOT-
BOAL! CO CBOeH apMaTypoil.

Jlpenaxkubie, npoaysoUHble ycTPOHCTBA H BO3AYIUHHKH COe-
JHHAITCA B CAHHYIO ApeHa’KHO-NMPOAYBOUHYIO CHCTEMY.

§ 32. APMATYPA

Apmatypa npeactasaser coboi ycTpoiicTsa, ycraHaBaHBaembie Ha Tpy6o-
NpPOBOAAX WAM COCYAAX AN YNPaBNEHHA NOTOKAMH paGoveir Cpean nyrtem H3-
MEHEHHA TIPOXOAHBIX CEYEHHH C MOMOLLbI0 nepemeleHHsa (nosopora) pabouero
oprasia (3artsopa).

Bo/blMHCTBO BU/IOB apMaTtypbl COCTOHT M3 Kopryca [ (puc.
77) ¢ xpbunko#d 5, pabouero opraHa — 3aTBopa (30JOTHUKA)
3, lepeMeunlaoulerocss OTHOCHTENLHO HENOABHIKHO YCTAHOBJAEH-
HOTO (MJM BBLITOYEHHOr0) B Kopnyce ceina 2. Mexay Koprnycom
¥ KPBILWKOHA yCTaHaBJMUBAIOT MPOKJAAKH 6.

3aTBop NPHBOAMTCS B ABHXKeHHE uepe3 IMNHHAeNb (lITOK)
4 BpyuHyIO (C NOMOLULID MaXOBHKa 8) HAM C IIOMOILBLIO 3AeKTpo-
ABHraTeNss 4yepe3 CreUHaJBHYI0 CHCTEMYy IepeMeltaloluxcs
{110BOPOTHBIX) 1AapPHHPHO coeaHHeHHbIX TAr. C ueNbK ycTpaHe-
HHA fpoTedek paboueil cpeibl, BO3HUKAWILHX B 30He Npoxoja
WIMHAGNA depe3 Kopnyc, NPUMeHSIOT YCTPOMCTBO YI/IOTHEHHS
{repMeTH3aumnu). YNJIOTHEHWE BLIMOJHSIOT C [OMOLLLIO CadbHH-
KoBoH HaOuBku 9 (puc. 77, a) B CouNeHeHHSAX NPOXORA LWIIKH-
nean 4 4yepe3 KpbllUKYy & Koprnyca [, CHAb(OHHBIX KoOpoGOK [0
(puc. 77, 6) wuau snacTudHbix MeMmGpan [/, 12 (puc. 77, 8)
MeXAY 3aTBOpoM 3 H celJoM 2, OTAeNAIIHX 10JocTh ¢ pabo-
yeil cpenoit ot 3aTBOpa co wiHHAeneM 4.
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Coennnensie apmatypol ¢ »nementamu TpybGonposona Moxer
OCYLUECTBAATbCA CBAapKOH (NpuBapHasl apMaTypa) HAH Ha (aad-
11ax (dnaduesas apMatypa), a Takxe C [OMOWbIO My(DT HAH
Ha andax.

Ha 30eKTPoCTaHUHAX HAXOAMT MPEHMYILECTBEHHOE [IPHMEHE-
HUe 1IPHBapHAs apmaTypa, Kak foJce HageXHan.

B coorsercteun ¢ I'OCT 24856—8| 1o nasnasennio pas-
AHYAIOT apMaTypy: 3GHOPHYIO, NPEeLHA3HAUEHHYIO AAA NePeKpbl-
TUSl TOTOKA; peyAupyowyto LA H3MEHeHHA pacxola Cpeabl;
pacnpedeauTesbHO-CMeCUTeAbHYIO A pacllpefieNeHnsl  cpe/lbl
MO OlpeAe/IEHHBLIM HANPABJAEHUAM HAM [AJA CMeUulHBauua MNoTo-
KOB; npedOXpaHuTeAbHyid A 3alUlUThl 0GOPYAOBaHHS HPH OF-
KJOHEHHH TNapaMeTpPoB Cpelbl 3a pPeKoMeHLyeMble I1pelen;
obparnyto, aBTOMATHYECKH npepoTBpallarwiLylo obpaTHoe ABH-
XKeHue cpelnbl;  @azopacnpedeasurershyto, obecneynsaiollyio
aBTOMaTH4YecKoe pasfiesicHue paboued cpeibl No $as3oBomy co-
CTOSIHUIO,

[lo nepemeliennio paGodyero opraHa 3allOpPHO-peryJHpYIOLLEi
apMaTypbl OTHOCHTE/IbHO M0TOKA MOMKHO BbLIEIHTb 3 8B H XK KH
(puc. 78, a), kKaanauw (puc. 78, 6), kKpaHu (puc. 78, 8)
M 3atBopn (puc. 78, 2). B 3ameuxkax 3atsop cosepwaer
BO3BPAaTHO-NMOCTYyNaTeNbHble ABHXEHHS MNePIEHAUKYAAPHO OCH
noToka paboueil cpeab, B Kiananax — coocHo notoky. B kpa-
Hax DeryJHpyIoILHA Opran nosopayuBaeTc BOKPYr coOCTBEHHON
OCH, NepPTeHAHKYNAPHON OCH NloToKa. B 3aTBOpax peryiupylouiuH
opraH NOBOPaYHBAGTCH BOKPYF OCH, He ABAAIILEHCH ero cobct-
BEeHHON OCbLI0. 3aABHXKKH 110 CPABHEHWIO C KilamaHaMH HMeET
MeHbllee THADABJHYECKOE COMPOTHBIEHHE U WX WHPOKO IIPH-
MeHs1loT B Tpybonposoaax Goabliux ndamerpos. K 3anopHo-
peryaupyioineli apmatype OTHOCATCA TakKXKe KOHAEHCATOOTBOA-
YuKH, perynsTopbl yposHs u Ap. HauGonee pacnpocTpaHeHHbIM
BHAOM IIPE/IOXPAHUTEALHOH apMaTypbl sBASAKOTCA UM YA bCHO -
npefoxpaHUTeNbHbBe ycTpo#cTBa, cocToswHe (AIA
P = 39 MIlla) u3 rJasBHOro mnpeloxPaHHTEJALHOrO KJaanaua,
BCIIOMOraTeJIbHOMO MMIYALCHOIO YCTPORCTBA M 3JEKTPOKOHTAKT-
HOTO MaHoMeTpa, oO6paTHbe KNanmaHbo H 3aTBOP.LL

Butbop oOThesibHbIX 3J1eMeHTOB  TpyGOIPOBOAOB IIPOU3BOAST
Mo ycJOBHOMY IIPOXolY M 10 napaMeTpaM Cpeldbl, B 4aCTHOCTH
10 AABNEHHIO.

[Mon ycrosroim npoxodom NOHMMAIOT HOMHHANLHLIA BHYTpPEH-
HHH AMaMmeTp TIpHCOeAMHAEMOro TPyGollpoBoAa B MMJANHMETpPAX.
HoMmenkaaTypa ycaoBHbix npoxoaoB 3ajana Cranaaprom C23B
254 --76.

[To TOCT 356—80 pasanuaior ycrosHoe, paGouee H npoGHoe
fasfenue.

3a ycaosHoe Oasaenue nNpHHUMaeTcs HanbGodbliee H3OLITOU-
HOe JAasiaeHue cpeawn 1pu vemuepatype 293 K, npu kotopom
JoNycTHMa AJdHTeabHana paboTa 3nementoB Tpybonposoaa ¢
34/aHHbIMH (O0OCHOBAHHBLIMH pacyeTaMu) pPa3mMepamu W BbiOpan-
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Puc. 78. Apmarypa (no uasHaueuHo):
@ — 3aaBHXKa, 6 — Kaanad, 8 — KpPan, ¢ -- obpatumii 3aTBop; vboIHaveHna [/ —~9 Te xe,
4TO W Ha puc. 77

HBIMH MaTepHajJaMH (MX XaPaKTepUCTHKAMH [MPOYHOCTH [IPH
293 K).

[lon pabouum Oasienuem noHuMalT Hanbosee u3ObITOUHOE
faBjierde, NPH  KOTOpPoM obecneynBaeTcss 3a/aHHbid  peXum
3KCIMyaTaluHH apmaTypbl 4 AeTaned TpyOOnNposoda.
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[Mon npobuetm Oasaenuem chefyeT NOHMMATL H3ObITOYUHOE
A4aBJenue, 1iPH KOTOPOM JOJXKHO MPOBOAWTLCA FHAPaBAKYECKOE
HCNbLITaHHE 3/JE€MEeHTOB TPYGOIIpOBO}lﬂ Ha IVIOTHOCTb U [IPOYHOCTb
BoAoH npu temnepatype 278 -343 K (uau npu crneunalbHO oro-
BaDHBAEMbIX B HOPMaTHBHO-TEXHHYECKOH [LOKYMEHTalLHH Ycho-
BUAX).

lnasa Bocbman
FrA30BO3NYIWIHbIH TPAKT KOTEJIbHOHW YCTAHOBKH

§ 33. OBOPYJAOBAHHUE U XAPAKTEPHCTHKA
FA3OBO3AYWIHOTO TPAKTA

[asoBo3ayluHL#  TPakT BKJAO4aeT obopynoBaHue, obecne-
yHBalOlUlee B KOTJ/e NPOABH)KeHHe Bo3ayxa (A0 TOIKH) W (po-
AYKTOB cropaHus (oT TONKM 4O BbIXola B artMmocdepy). 3Ito
JBHXKEHHE COIPOBOXKAAETCS 1OTEPAMH AaBJIEHHS B HOBEPXHOCTAX
narpesa. Hanop, HeobxoauMblii ANsl MpeoaoJeHHA 3THX CONpo-
THBNEHHH, CO3AIOT TATOAYTbeBble MallHHbI: BEHTHAATOPbI H
AbiMOCOCH. BeHTHAATOPB ycTaHABAMBAIOT B Hayaje TPakTa Ha
X0J04HOM BO3/yXe, OHH CO34aloT H36biTOuHOe aasnenue. [lbl-
Mococsl Ke ofecneyuBalOT B KOHLle YCTAHOBKH pa3spexxeHHe.
Kpome TAroayTbeBbiXx MaliMH B KoOMILleKC oOOpPYAOBaHHA ra3o-
BO3AYIIHOTG TPakTa KOTEJNbHOH YCTAHOBKH (cM. pHuc. 6) BxoasT
TaKXe BCACbLIBAIOLIHe H HAarHeTaTesbHble BO3AYXOBOAb! H ra3zo-
XOAbl € pPacnoNOXKeHHLIMH B HHUX [OBEPXHOCTAMH Harpesa H
30/10yNaBAKHBAIOUIUMH  YCTAHOBKAMH,  peEry/IHPyIolUiHe  yCTPOH-
cTBa — wubepn), HanpasJsOULHE  annapatbl;  KOMIIE€HCATOPHI
JHHENHBIX YAJHHEHWH BO3AYXOBOJOB; AbIMOBLIE TPYObI.

[Ipn paGoTe KoT/AA MPUXOAHTCS H3MEHATb MPOH3BOAHTENb-
HOCTb, BO3[AYLUHBLIH PEXHUM, 4aCTO MEHHIOTCS] XapaKTEPUCTHKH
TONHBA, IJTH H3MEHEHHsl BLI3bIBAIOT HEOOXONAMMOCTL Peryaupo-
Banua pacxona Bo3ayxa. Kpome Toro, B kotaax ¢ ypasHoBe-
UleHHOH TArod (cM. § 5) pacxoll Bo3Lyxa M COIPOTHBJAEHHE OT-
JeNbHBbIX Y4aCTKOB TPAKTa MOryT YyBeJMUWBATLCA TIPH BO3HHK-
HOBEHHH TIIpHCOCOB XOJOAHOro BO3AyXa H 3arpsi3HeHHH nosepx-
HocTeM Harpesa. ﬂpu 3HAYHTEJbHOM YBEJHYEHHH MPHCOCOB YCTa-
HOBNEHHBbIE TATOLYTLEBLIE MalllHHBI MOFYT He ofecneuuTb Mojady
¥ nepeMellenve TpebyemMoro KoauyecTsa B0o31YyXa H BHIBOA o6Gpa-
3YIOIUMXCA TPORYKTOB cropaHusi. [loaBasiercst HexBaTKa TArH,
BblHy)KIkaK)l.U.aﬂ CHHUXATb uarpyaxy KOTJNa HJAH CXKHUraTb TOILNTHBO
C HeXOCTAaTKOM BO3AYyXa.

[lpy 3arpssnenun noBepxHOCTel HarpeBa yMeHbllaeTcs ce-
YeHHe A/AA TIPOX0OAA ra3oB, PacTyT HX CKOPOCTH W MOTePH Aas-
JIEHUS, YTO NIPHBOAMT K TE€M >Ke IIOC/HAEACTBHAM, KAK M INPHCOCHI
BO34YyXa.

B Kotnax 1oa HaALlyBOM I10S1BJASIETCA BO3MOXHOCTb IOBBI-
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WeHHs SKOHOMUYHOCTH H HalleXXHOCTH BCJeACTBHE YCTpaHeHHs
IIPHCOCOB, 0TKAa3a OT ABIMOCOCOB, paloThl TATOAYTLEBOH MalllHHbI
(BEHTHAATOPA) Ha XOJOAHOM BO3JyXe, HCK/IOYalolUeM H3HOC
M 32HOC J0N4aTOK 30.0#, 3aMefJeHHA KOPPO3HOHHBIX I1IPOLECcCOB
paGouux Konec W KopnycoB Malud. [1pu 3ToM Takxke cHuxaercs
MeTaAN0eMKOCTb H YIPOLLAETCS! KOMMIOHOBKA TpaKTa fpPH OTCYT-
CTBHH AbIMOCOCOB.

[Tpumenenne Hagaysa Bbi3blBaeT HeOOXOAHMOCTL MepecMOTpa
KOHCTPYKLUMH KOTJIOB, M€PEX0o] Ha ra3olNOTHOe WX BLINOJHEHHE
¢ HCMOB30BaHWeM il&TbHOCBAPHLIX MeMOpaHHBIX M MJ2aBHHKOBBIX
nadeneil. Ilpu sToM nosbiltaloTCs TPeOOBAHHA K repMeTHYHOCTH
KOTAa, ¢ TeM uToOb HCKAOYHTb MbUJIEHHE H3 ra3oxodoB B KO-
teabHbil  uex. CNoXKHOCTH obecriedeHHs ra3olJOTHOCTH clep-
KHBAIOT Gosee LIMPOKOe NpPHMeHeHHe KOTJOB NoA HaAAYBOM.

§ 34. TATOAYTHLEBbLIE YCTAHOBKH H MALUIHHDI

TsaronytneBan ycTanoBka (pHc. 79) BKJIOYaeT BCACHIBAIOILHH
natpybok 2, coeauHsieMbll ¢ rasoxogaMd (y AbiMococa) HJAH
¢ Bo3ayxo3abopubiM okHOM [ (Y AyTheBoro Bentuasitopa). Hpy-
rasi cTOpoHa natpybka NpHMbiKaeT K Kopnycy 4 MauiMHbl € ycTa-
HOBJIEHHHM B HeMm pafoueM KosecoM ¢ Jonatkamu 7. Jlonatku
Bpalauerocs pabouero Kojeca BHITECHSIOT BO3AYX M3 Kophnyca
B YAHTKY H fpanee B auddysop 6. Mamenenue pacxona Bosnyxa
NIPOU3BOLKUTCA [MOBOPOTOM JONaToK HanpasJsiouwero ainapa-
Ta 3.

Ha Bcem yyactke oT Mecta 3abopa Bo3ayxa H3 atmocdepsl
no padouero KoJeca (BcachiBaiollasd CTOPOHA) ycTaHaB/JMBaeTCH
BaKyyM, a 3a TArodyTbeBoH MaliHHOK (HarHeTartedbHas CTo-
poHa) — nasaenxe, OCHOBHbLIE 3J1€MeHTbl BO3AYLWIHOTO TpakTa
(Bo3ayxornoforpeBaTenu, paclpeiequTeNbHble  KopoGa, BO3ARY-
XOBO/LI, TFOpPeJKH M T. Jl.) PacnojoXKeHbl Ha HarHeT&TeAbHOH
ctopoHe. [lostoMy pa3BHBaeMoe [YTbeBbiMW BEHTHAATOPAMH
LaBJIeHHE 3HAYUTENBHO MPEBOCXOAHT BAKYyM Ha BcacbiBawmoulei
ctopone. OcHoBHOe e 060pyloBaHHe ra3oBOro TPakTa (HoBepx-
HOCTH Harpesa, ra3oXoAbl, 30J0YyJaBAWBaHHE W T. A.) YyCTaHaB-
JUBAIOT HAa BCACLIBAWOIEH CTOPOHE AbIMOCOCOB.

B cucremax nputenpurotoBsienuss  (cM. § 13)  npuMeHsior
MeJIbHHYHbIE BEHTHJATOPLI — BBICOKOCKOPOCTHBIE TATOAYThEBbie
Malluuub, ofecrneuyuBawlire paboTy MbLIENPHIOTOBUTEALHOTO
TPakTa noA pas3pexenHeMm. J1bIMOCOCH H MejbHHUHBIE BEHTHJA-
TOpbl B OTJIMYHE OT JAYTbeBbIX BEHTHAATOPOB paboTaloT B Hebaa-
TOMPHATHBLIX YCJOBHAX: MPH MOBLILIEHHBIX TeMIepaTypax (4o
180 —200° C), ua 3anbunennod, arpeccusHoil cpeje, BbI3bIBAIO-
we#t M3HOC ¥ KOPPO3HIO J0oMaToK H Kopnycos Mawui. Ha sae-
MEHTaxX AbIMOCOCOB MOTYT TaKXe MOABAATLCA OTNOMEHHR 30/,
H3MEHsIIoILHEe NMPOdHUAL J0RAaTOK H THAPABAHYECKHEe XapaKTepHc-
THKH MallHHbI.

[To cnocoby nomsoia paGouel cpelbl Pas3iuyaloT TAFOAYTb-
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Puc. 79. TaroayrseBaa ycranoska H XapPaKTEPHCTHKH Fa30BO3AYWHOTO TPaKTa

(kpusbic /, [I) w TaroayTeesbix Mawmu (N, H., W) — 04#HOWHOH ¢ 0aHo-

CTOPOHHMM BcacbiBaHWem (a) u napasnenbHo paboTaOUIHX € ABYCTOPOHHUM
BCacouiBalivem (6):

/— Bo3ayx03abopHOe OKHO, 2— BCaCHBAWWHA  naTpyboK., J— HalpaBATIOWNH

anuapat, 4— kopnyc, — HarHeTaTeabHbili Tpy6onposog, 6— audodysop, 7— Aonarku

pabouero kofeca, 8— 37eKTPOABUTATEIH,

Mo Hao e Mo, Huy WMy — MOULHOCTbL, MOAWBIA Hamop W Kna PY ORMHOUHON u

napannenbHoR patote mawnM, Q. Q. Q. Q1 — bacxoa cpegu, ofecneurBaeMui

MAMIWHAMH [IPY PA3JIHYHBIX XapaKTePHCTHKAx TpakTa (/ » //) npw onuHouHol o
napaaneapHon pabote

€Bble MAWWHL PafAHalNbHOTO (puc. 79, a) u oceBoro THma. B ma-
WIMHaX PanrHadbHOTro THI 4 BcachiBaeMblil 1OTOK IOCTynaer
Ha JoNaTKH BAOAb OCH pabodero KoJeca, a oTBOAMTCS B paiH-
ajJbLHOM HanpasjieHHW (c 1oBopoToM Ha 90°); B oceBM X M a-
W HHax obulee HanpaB/eHHe /BHXEHNUA MOTOKA CcoxpaHsercs
(BRob ocH BpauieHHa pabodero Koneca). PaGouue JonaTku
pasHaNbHBIX MAUIHH YCTAHABJMBAIOT PafHaNbHO-NPAMBIMH, 3a-
FHYTLIMH Briepel WAu nasap. JlonaTkk, 3aruyToie Blepes, HPH-
MEHAIOT, KaK [PaBHAO, HAa THXOXOAMBIX MaijpWHaXx, a 3arnyThie
Hasal — Ha cpeaHe- W OLICTPOXOAHBIX MaluHHAX. Bxoa paboueit
cpeldbl B PAAHANbHbLIE MAlUHHBI MOXET ObiTb ONHOCTOPOHHHM —
MallHHB OAHOCTOPOHHEFO BCACHIBAHHWSA, HAH ABY-
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CTOPOHHHM -~— MAalUHHB  ABYCTOPOHHEro BcacChbBa-
HHA.

ﬂﬂﬂ BbléOpa TATOAYTbeBbIX MAlllHH 06biyHO UCIOABL3YIOT HX
a3po/lHHaAMHUeCKHe XapaKTePHCTHKH, npeacTasasolue coboil
rpadHueckoe BbhipaXceHHe 3aBHCHMoOCTell pa3BHBaeMOTo Hanopa
H, {(nau Bakyyma), Mownoctd N v KIAo n OT NPOU3IBOAUTENb-
Hoctd Q (puc. 79, 6). AspoaHHAMHUECKHE XaPAKTEPHUCTHKH MO-
JAy4aloT 1o pesyabratam HCHBITAHHH TATOAYTbE€BLIX MalllHH HJAH
ux moaeneil, npusoas K nasaendro 101,3 Ila (760 mm pt. cT.)
M K CTAHAApPTHLIM TemnepaTypHeiM yciaosusam: 70° C — njis menn-
HHUHBIX BenTuasitopos, 20° C — and AyTbeBHIX BEHTWUIATOPOB,
200° C — nns abimococoB. PasBuBaembli Hanop, napaGoaHyecku
3aBHCHUWMHKEA 0T pacxofa cpelbl, PacXOAYeTCA Ha MPeoAoseHHe
conportuBienun (kpusbie / W //} rasoBosaywHoro Tpakta. C yse-
JUyeHHeM CONPOTHBJEHHA TpakTa (kpuBaa //) B8 nem ymenbiua-
erca pacxox (Qu<C Q) rasa (posayxa). X2paKTepuCTHKH TArO-
AYyTbLEBOH MallUMHbI MEHAWTCA MAPH H3IMEHEHHH YCJAO0BHH PabOThi
(nanpumep, OT TIOBbIIIEHHS TeMllepaTypbl HJH 3alblNeHHOCTH
cpeabl MajaeT MPOU3BOAHTENLHOCTb Matluhbl M naiop). Hekaue-
CTBEHHBIE M3TOTOBJNEHHE MK PEeMOHT, MNOBbLILIEHHAA 1epoXoBa-
TOCTb, HETOYHOCTL NPOQUAHPOBANHA JOIATOK, HAJAHUKHE TIOBbILLEH-
HLIX 3330P0OB Mexay pPafouuMH KoJecaMH W BCacblBaloulUM mnaTt-
pyOKOM HJAH KOPIIYCOM YBEJHYMBAIOT THAPaBJIHUYECKHE [OTEPH,
MPHUBOAST K MOABNEHWIO BPeLHBIX UHPKY/JIAUHOHHBIX BHXPEH OKOJO
pabouero Koseca, K MoTepe MOLUHOCTH, CHHXEHHIO KM H Mpo-
H3BOAHTEJNBHOCTH MAIlIHH.

PeryiaupoBanue TArogyTbeBbIX MAWHH MOXKET OCYLLECTB-
NATLCH NyTeM Opocceauposanus (BBejleHHeM AONOJHUTENbHOTO
COIPOTHBJICHHS), UIMEHEHUS NOAOKEHUA NAONATOK HANPABAAIO-
we20 annapara, 4acToTel 8pAwieHuA HIH wupunsl pabouux Ao-
narok. B oceBblx TATOAYTLEBLIX MallMHAX TaKXKe HCHOL3YIOT
nogopoT AonaTtok pabowezo Koaeca.

I poccenbHoe peryaHpoBaHHe OCYULECTBAAETC OTKPBITHEM-
3aKpblTHEM WHGEPOB, COOTBETCTBEHHO H3MEHSIIOUIUX CONMPOTHB-
JeHue Tpakta (kpuBble [ u /I, puc. 79, 6). Merton npocr, Ho
HaHMeHee SKOHOMHYEH.

HauGonee pacnpocTpaHeHHbid crnoco6 peryiupoBanus pac-
Xxoaa cpeibl — Hanpasasiowum annapatom 3 (HA) ¢ nosopot-
HBIMH JionaTkaMmu (puc. 79, @), yCTaHOBJeHHbIM Ha BXoAe B pa-
Gouee koJdeco. V3menenue yria Haknoua Jgonatok HA meuser
yron H CTeneHb MNpPeNABAPHTENLHOH 3aKPYTKM [OTOKA Ha BXOAe
B pafouee KoJleco H TeM CaMbiM MEHSIIOTCA pacXold cpenbl, pas-
BHBAEeMBIH Harop ¥ norpebaseMas MOUWHOCTb. JTOT MeTOA NpocT,
HajleXeH H A0CTATOYHO IKOHOMHYEH.

Croco6 peryiHpoBaHHS H3MeHEHHEM IHPHHB PaboOUHX J0o-
MaToK B MalllMHAaX PajHajbHOro THIA AOCTHTAeTCs YCTAHOBKOM
POMEXKYTOUHOIO TMOABHXHOIO JHCKA (B KOTeJbHOH TexXHHKe
NPUMEHAIOT PEAKO H3-32 [OBLILEHHOH CJAOKHOCTH KOHCTPYKUHH
pabouero Koneca M ynpasieHHs YCTaHOBKOil).
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Haubonee 3KOHOMHUYHBIM CUMTAETCA METOJ, OCHOBAHHBLIH HA
peryiupoBaHud 4acToThl BpaiieHun pabodero kodeca. Ho uim-
poKoJHana3oHHOe MJaBHOE H3MEHEHWe 4acToThl BpailleHHs oc-
JOMHAET KOHCTPYKLLHIO 3/JeKTPOABHraTe el U IIPHBOLHOrO yCTPOi-
ctea. [llostomy pacnpocTpaHeHHe MNOAYyYHA KOMOHHHPOBaHHbLIA
cnoco6 peryaHpoBaHHA: CTYIleHUY aToe W3MEHCHHE HacToThl Bpa-
IIeHHA C TIOMOLUBIO ABYXCKOPOCTHBLIX [ABUraTefneil u TpoMexy-
TOYHOE pery/JHpoBaHHe Hanopa H IMPOH3BOAHTENbHOCTH Hamnpas-
JAOWHKMY allnapatam.

O6bLIYHO HA KOTJaX yCTaHABJAHBAETCA HECKOJbKO OMHOTHIHBIX
TArOAYTLEBbLIX MALUHH 1OCAELOBATENbHO APYF 33 [APYrOM HJIH
Ha nmapaJjneipHbix raszoxopax. [lpu Haubonee pacnpocTpaHeHHOM
napajaenbioli pabore AByX MAallHH C OAMHAKOBLIMH Xapakre-
PHCTHKAMH CYMMAPHYIO XapaKTepHCTHKY ABYX OAHHAKOBBIX
MallMH HAXOAMAT y[ABOeHHeM pacxoga ( IMpH 3aKaHHbIX 3Haye-
Huax H, (puc. 79, 8). Kak BMAHO M3 npuBeseHHOHW cyMmaphoH
X2paKTEPUCTHKH, INapajjenbHoe BKJUYUEHHe MallluH No3BoAseT
obecrneyuth Goslee BLICOKME PacxO/bl Cpeibl [P OAHOBPEMEHHOM
NMOBLILYEHHH 3KOHOMHUYHOCTH. Hauboabwan uerecoo6pasHOCTb
napajieJbHOR YCTAaHOBKH MAUIHH — B TPaKTax [MOHHXKEHHbIX
conpoTus/eHHH (KpuBas /). B Tpakrax C BbICOKUMH CONPOTHB-
NenusiMu  (Kpusasn 1/} nonydaembiii BLIMPPBIlL OT NapaiesbHoH
YCTAHOBKH ABYX MalllHH He3HauHTeJjeH.

JKCI1yaTauHOHHbIe 3aTPaThl SHEPTHH B KOTeJNbLbHOH YCTaHOBKe
B 3HAUUTEJILHON CTeleHH 3aBUCAT 0T PpaboTHl TArOAYTbEBLIX
MalMH # XapakKTepHCTHK TrasoBo3ayuiHoro Ttpakta. CHuxenue
3THX 3aTpaTr oOlpeNesseTcsl YMEHbUIeHHeM [IPHCOCOB, YCTpaHe-
HUeM 3arpA3HEeHHH NOBEPXHOCTeR Harpesa ¥ OTJAOXEHHH B ras3o-
X0Zax, Ha JIollaTKaX H B KOPNycax JIbIMOCOCOB, COBEPLUEHCTBOM
3]1eMEHTOB Ta30BO3AYLIHONO TpakTta H ropenok. [Ipn obcayxu-
BAHHH KOTJa CijelyeT OCYUIECTBJAAATh MOCTOAHHLIA KOHTPOJIb H
NMPUHEMATL COOTBETCTBYIOWHE MEPLI, BMJIOTh KO PEKOHCTPYKUHH
l'lOBerHOCTeﬁ HarpeBa H prl‘l/IX 3JIEMEHTOB Tra30BO31yWHOFO
Tpakra.

§ 35. ALIMOBbLIE TPYBbl U YAAJIEHHE FA308
H3 KOTJIA

B KoT/ax NOBBLILUEHHOH MOIULHOCTH C Pa3BUTLIMH KOHBEKTHB-
HBIMW [IOBEPXHOCTAMM HarpeBa, HMeEOIUMMH TMOBLILLIEHHOE COM-
pOTHBJAEHHE, YCTAaHOBKA TATONYTbeBbIX Mallkn offA3aTefbHa.
B KoTaax »xe MaJoil NMpPoOM3BOAHTENBHOCTH, €CAH OTCYTCTBYIOT
9KOHOMaH3epPbl M BO3AYXOMNOJOTPeBaTelH, IOABOA BO3AyXa H
OTBOA MPOAYKTOB CrOPaHHsl BO3MOXHbI 6€3 TATOAYTbEBbLIX MallHH,
C HCIONL30BAHHEM €CTECTBEHHOHW TACM, CO3J1aBaeMOH AbIMOBOMH
Tpy6Goit. EcTecTBeHHas TAra, u3MepsieMas CO31aBaeMblM HaNopom
H, B KOT/Max ¢ AbIMOBLIMH TPybGamH BHICOTOM A 3aBUCHT OT pas-
HOCTH IJOTHOCTeil Bo3dyXa ps B OKPYXaluleid cpene ¥ rasos
fr B KOHile KoTelnbHOH ycTanosku: H=hg (pa—pr), The g —
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ycKopeHue ceoboiHoro nagenun. B coorseTcTBHH
€ FasoBbIMH 3aKOHAMH IJIOTHOCTb Cpedbl 06paTHO
IPONTOPILHOHAAbHA €e TeMiepaType.

B KoT/ax ¢ ecTecTBeHHOHW TATOH BLICOTA TPy-
6Ll onpenenseTcs COINPOTHBJEHHEM Tra3oBO3AYLI-
HOrMO TPaKTa W HEOOXOAMMOCTBIO PAaCCEeHBAHHUA
ABIMOBLIX T830B C BPEAHbIMH [IPHMECAMH Ha pac-
CTOAIHHUSA, NPH KOTOPLIX NMPH3EMHAA KOHILEHTPaLHS
BHIOpACchiBAEMbIX BPEAHBIX BEIUECTB HE TPEBbi-
Hiaer JAONYCTHMbIX HOPM.

B koTaax ¢ pa3BHTBLIMH MOBEPXHOCTAMH Ha-
rpesa JbiMOBhIE TPYObl TaKXKe c0O31at0T AONOJIHH-
TeJAbHLIH Hanop, Ha3nBaeMbii Hanopom ca-
MOTSATHK, MO3BOJAAKIHNA YMEHbWHTh MOLLHOCThL
W pPa3BHBAEMbli Hanop TATOAYTbEBbIX MalIMH Ha
YKa3aHHYIO BeJHUHMHY HANopa CaMOTHATH.

Hanop camoTtard, xak u Hanop ecrecTBeHHOH
TACH, YBEJUYHBAETCA C POCTOM BBLICOTH AbiMOBOH
TpyObi, TeMmepaTypbl YXOAAUIMX H3 KOTJIOB rasos
H CO CHWXKEHHEM TeMnepaTypbl BO3AyXa B OKpY-
Kawwen cpene.

Iast KOTJIOB € MadbiM CONPOTHBJIEHHEM 1a30-
BO3/YLIHOTO TPAKTa NPUMECHAT TPy6hl HEOOMb-
WoH BbLICOTH (METaANHuUeCKHE HJAH KHPNHUHOH
KJaadKH), pacnoNoXeHHbie psaaoM ¢ KOTJIOM, a
OpH  GaleHHOH KOMIIOHOBKE — YCTAHOBJACHHBLIE
HaJ KOTJIOM Ha €ro Kapkace W ABAAIOULHECH Mpo-
A0JKeHneM  BocxodsAiuero rasoxoaa. CrBodbl
MeTaannueckux Tpy6 Buicotod 1o 60— 80 m 3a-
KpenasioT ¢ NOMOLLBI pacyasnok.

o KoTioB 60abIIOH MPOHU3ROAMTENBHOCTH
AbiMOBbie TpyOul (puc. 80) ycraHaBaWBalOT Ha
MOLLHOEe (QyHIaMeHTHOe ocHoBaHHe [. B HuxHed
yacTH TpyGa uMeeT YToJlleHHe — CTakaH 2, K
KOTOpOMY MMOABOAATCA MNATPYyOKH 3 ABIMOBLIX
ra3oB OT OAHOTO HJH HECKOJAbKHX KOT/ioB. OCHOB-
HOH cTBOA 4 TpyG6hl, onupalilHicad Ha cTa-
KaH 2, BhINOAHAECTCA KOHHYECKOH (G opMbl, M03BO-
Jaaoweld 06ecneynTh 10CTaTOUHO O0/blUY BbI-
COTY TpyO TNpH BOCUPHATHH 3HAUUTENbHBIX MAC-
COBbLIX M BETPOBLIX Harpy3ok. [Aas 3awutel OT
NOBLILIEHHBIX TEMIEpATYpP W arpecCHBHOCTH ra-
30B TpyObl U3HYTPH UMEOT GYTePOBKY, a HHOrga
NOKPbIBAIOTCA CNEUHadbHbBIMH MaTepHalamMHu (Ha-
NpHMep, CTEKJOTKAHLIO H 3MOKCHMAHBIM JAKOM).
B coorsercTRuM ¢ HasHauenuem ¢yTepoBKY H3-
rOTAB/JAHBAIOT MHOTOCAOWHOH, TpHYEM BHYTPEH-
HHH CA0H ABAAETCA KHCJAOTOYTOPHBLIM.

[das orBona KOHAeHCHPYIOUlEHC BAarH OT

Puc. 80. [uw-
moBas rpyba:
1 OCHOBAHHE,
2— cTtakan, J—
natpy6kH, 4—
cT8OA,  J— aecT-
HH)A, 6 - nno-
uiaaku, 7— moa-

HHeOTROA
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BHYTPEHHUX CTeH TpyObl B €€ BEPXHHX YUacTKax NPefyCMOTPEHbI
crielHaabHOH (GOpMB BBICTYMNbI -— cAe3HukH. [laa obcayxuBanus
ABIMOBBIX TPY6 MpeAycMaTpHBAIOT cllellHagbHbie MAOWAAKH 6 H
nectHulbl 5. B ueasx OesonacHoctw wa Tpybax yCTaHaBAMBAIOT
CBETOBble yKa3aTe/lH M MOJHHEeOTBOAK 7.

TpyOul 604bw0H BLICOTH H3TOTABAHBAIOT KEN€306€TOHHHIMH
OAHOCTBOJABLHHMH WAH MHOTOCTBOJBHLIMH — € OOLUMM HapyXHbIM
HECYLIMM CTBOJAOM, B KOTOPOM pasMewamT HHIAUBHUAYaA/bHbIE
TpyObl (CTa/ibHble HJH Ke1e300eTOHHLIE) OTAENbHBIX KOTJIOB.

Fasa aesatan
OXPAHA OKPY)XAWILERA CPEAbBI

§ 36. 3AFPAZHEHUE OKPY)KAIOUREH CPE[bI
H NPUPOLOOXPAHHAA NEATEJBHOCTD
HA 3JIEKTPOCTAHUHAX

3alnTe oKpyxatwuled cpedbl YAENSIeTCH B HacToAllee BpeMs
UCKJIOUHTENbHO B0JbLIOE BHHMAHKE KaK Yy Hac B CTpaHe, Tak U BO
BceM Mupe. BaxkHoe 3HaueHWe B TPHPOZOOXPAHHOH NOMWUTHKE
urpaer npuHateld B 1980 r. «3akow 06 oxpane aTmocdepHoro
BO3yXa», OFPAHHUHBAIOIWHMH a6COMIOTHLIE CYyMMAapHbie BhIOPOCH
3arpa3Heddd B BO3AYLWIHBIHA Gaccelin,

IlpH coKMraHMW Ha 3/EKTPOCTAHUHAX OPraHHUECKHX TOIMJIHB
(yrnn, masyta, raza) B armocdepy BbiOpacbiBalOTCA TPOAYKTDI
CrOpPaHHWA: 30J18, OKCUAL CEpbl, a3oTa M YIrJAepoAa, YTrJeKHCabii
ra3, KOTOpbL€, HaKamiuBascL B atMocdepe B GOJbLIIMX KOTHUCCT-
Bax, NMPUBOAAT K HApYHICHHAM 3KOJNOTHYECKOro PaBHOBECHS H
BbI3bIBAIOT Cepbe3Hbie Noc/egacTBURA. [l Hab/0geHUsT H KOHTPO-
A 3a 3arpA3HedHeM aTMocdepn Co3laHa COOTBETCTBYIOULAA
obuterocyaapcraedtan ciayx6a npu 'K CCCP no mereoposaoruu
H KOHTPOJIIO OKpy)Katouled cpeanl. Ha anekrpocranumsix u mpo-
MbILLLTEHHBIX TPEANPHATHAX MO KHbL ObITL CO3/aHBL CAaYXObl WU
aabopaTopun AAS TMOCTOAHHOIO KOHTPOJAs 3a BeiOpocaMH Bpen-
HbiX BELLECTB B aTMOCHEpPYy M CHCTEMATH3aUUU pe3y/abTaToB.

Hdas TensaoBeix 37€KTPOCTAHUHH H KOTE/AbHBIX BPeAHLIMH BbiG-
pOcaMM CYMTAIOTCA: TBEpAblIE YacTHUBL (30a, KaHUeporeHsl,
caxa), 6eH3(a) NHpeHbl, OKCHIbI CEPHI, 230Ta, YIJEpPOoia, BaHALHA,
yraekueabiii ras, ceposoaopod U Ap. OueHHBAeTCA WX KOHLEeHTpa-
UHS B MPH3EMHOM CJioe, KOTOpas He [O/XKHA TMpeBblllaTh MNpe-
LeNbHO AONYCTHMLIX 3HaueHul KovueHtpauuu ([1K), npusenen-
Hbix B Tabua. 10.

a8 KaXkxoro NPOMBILIJIEHHOrO HPEANPHATHA B HACENeHHOM
NyHKTe ycTaHaBiWBaiorcs ¢ yuerom obecneuenus [1J1K Bpeanbix
BelLEeCTB*HOPMATHBHLIE 3HAYEHHA TPEREeNbHO JONYCTUMbIX BbiGpoO-
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Ta6anua [0. KoHueHTpauun BpeaHbix BeulecTs

MOK, ur/m'
Bpeanoe sewectso
MAKCHMAABLHO
pasoBan cpealecyTouHan

[lbnb (3001a) 05 0,15
Cepuuctbiii anruupui SO; 0,5 0,05
Huokcua asora NOy 0,085 0,085
Oxcna yraepoja CO 3 (
Bena(a)nupen — 0,000001
Caxa 0,15 0.05
Ceposonopoa H;S 0,008 0.008

coe ([11B), Bxonsune B TeXHHUECKYIO HOKYMEHTAIHIO 3J€KTPO-
CTAHUHWKH, TIe HapsiAy € OrpaHU4YEHWAMH H3/1aralorcs MepornpHs-
tust no goctrwxenuio [11B. 3ta goxkymentauus yrBepxaaercs
Muusuepro CCCP u corsiacoBnBaercst MecTHbIMH opraHamu I oc-
KoMrujapomera, mecThbiMH CoBeramMu AenyTaTtoB TPyAsiilUXCS,
CaHUTAPHLIMH OPraHaMH H HHCMEKUHeR 110 oxpaHe aTMocdepHoro
BO31yXa.

3awMTa BOAHLIX OaccelHOB OT HeaonycTHUMLIX cOpocoB 3a-
FPA3HAIOLLKX BEULECTB H HEOOXOAHMOCTL HX OYHCTKHU nepesg cOpo-
CaMH B BOJLOEMbl DErjiaMeHTHPOBAHbLI: OCHOBAMM BOJIHOTO 33aKOHO-
nateancrBa Cowsa CCP u cow3Hbix pecny6ank, TpaBUIaMH
OXpPaHbl NMOBEPXHOCTHBIX BOJ OT 3arpA3HEHHS CTOUHLIMH BOZAMM.

Pa3pa6aTbiBalOTCR W MOCTOAHHO YTOUHRAIOTCSH HOPMATHBLI Mpe-
aeibHo poityeTumbix copocoB (I1J1C) 3arpA3HsAOWKX BeEUIeCTB ¢
yuetom obGecneuenus ux [IJK B BoaHbX 006bekrax, BMJAOTH A0
NMOJIHOr0 MPeKpallleHHs.

B nactosiuiee BpeMs 3jeKTpocTaHluuH cOpacbiBaloT B BOAOEMH
6e3 N0oCTaTOUHOH OYHCTKH CTOKH C 30JOOTBA/NOB, H3 CHCTEM TMPOM-
JHBHEBOH KaHaiU3allMH, Kyaa OOWUYHO TaKXXe 3aBOAATCH JOXKAe-
Bble W TaJibie BOAbl, BOAA € KPbllUl 31aHHH W TEPPUTOPHH, NPOAY-
BOUHbI@ BOjb € rpaaupel, nepeiausbl GakoB, [PEHAXH H T. I
O6beM 3THX CTOKOB JOCTATOYHO BENHK, @ NMEPHOAUYHOCTL H HEpaB-
HOMEpPHOCTb TMOARIEHHS JIOXKAEBBIX CTOKOB, pPe3KOe H3MEHEeHHe
pacxoga H KoJHueCTBa 3arpA3HAOWUX BEILECTB B 3THUX CTOKAax
33prILHﬂlOT HX OUHUCTKY H MOBTOPHOEC UCNOJAb30OBAHHE.

YMeHbllIeHHe 3arps3HeHHs BoOAHOro OaccefiHa nocTuraercs
CO3AaHHEM 3aMKHYTLIX (6€CTOUHBIX) CHUCTEM TEXHHUYECKOro BOAO-
CHAGXXEeHHA, KOTOPOE MO3BOJHT COKPAaTHTb BHElIHee rorpebierue
BOAB. BO3MOXHBEI pasivuHbe NYTH CO3AaHUSI TakuX cucrem. [das
30/10y1aMeHHA BO3MOXKHO HCMOAb30BAHHE [OBEPXHOCTHBIX CTOKOB
M CTOKOB MPOMJIMBHEBOH KaHajJH3alUHH, COOPAHHBIX B CMelHa/b-
HbIX TPydax-OTCTOMHMKAX W NPOUIEALIMX Moceayiollee ocBeTe-
uue. B cBoo ouepeab Boga ¢ 30100TBaOB foc.ie 06paGOTKH
MOXeT HCMNO/Ab30BaTLCA /A OPOUICHHS CHCTEM 30/i0Y/aBJAHBAHUA
W /51 TPAHCMOPTHPOBKH 304K. B Takux BonooGopoTHHIX cucTeMax
BbICOKOMHHEPaJH30BaHHbie, 3arpA3HeHHble, 3aMacaeHHble U 3aMa-
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3yyeHHble CTOKH NOMKHbI TILATeIbHO OYHUIATLCA OT 3arpa3ue-
uuii. PaszpaGorkam cxeM 0O6OpOTHOTO BOAOCHAGXKEHWA B HACTOSA-
ee BpeMs yaeNsieTCH OueHb Cepbe3HOe BHHMaHHe.

§ 37. 30J10YJABJAUBAHHE Y 30JIOWIJIAKOYAAJIEHHE

CxuraHue B NapoBuLIX KOTJAaX TOMJHB YXYZIIEHHOrO Kauyecrsa
¢ 60bWHM COgepXKaHHeM 30/b 000CTPUAO NPOGAEMY OUHCTKH OT
Hee NPOAYKTOB cropanHs. B cOOTBETCTBHH C HOpMaMH TEXHOJOTH-
yeckoro npoekrupoBanua mias mouwnsix K3C u T3U creneus
YAaBJAMBAHUA 304b AOMKHA ObiTh He Menee 98—99,59%, Bospa-
CTas ¢ YBEJAHUCHHEM MOULHOCTH cTaHuui. Jas obecneuenHus TaKHX
BLICOKUX TpeGoBatki Heo0X0AWM TulaTeabHbii BHGOp THNA 30410-
y/aBJAHBAOILHX YCTPOHCTB.

KauectseuHoe ynaBianBaHue 304b ofecneyuBaeT HaAeXHYIO
paboTty [AkMOCOCOB.

B Hactosiulee BpemMa Ha 3/eKTpocTaHUMAX HauGosbluee pac-
IPOCTPAaHEHHE NOAYUYHIU ITEKTPOPHILTPLI, MOKPbLIE 30/0Yy/0BHTE-
Jau ¢ Tpy6amMu BenTypH uau 6e3 nociaeaHux, a takxe 6aTtapeiiHbie
uvknoubl, TlocinenHue paccmaTpuBaOTCS HApAAY € €AMHHUHBIMH
LUHKJIOHAMH U XAMIO3HHHBIMH 30/0yJ10BUTE/NAMH KAaK MepBas CTy-
fieHb Y/aBJAHBAHHA Ha KPYMHLIX KOTEAbHHX YCTAHOBKAaX, a Takxe
NPHUMEHSIOTCH B MENKHX KOTEJNbHbIX.

Aaekrpoduabtpbl (puc. 81) paboTaioT Ha NPHUHUHNE YJaaBJH-
BaHHS 3apfXKeHHbX 30/10BLIX YacTHU. B meramsnueckom kopryce
8 Ha onpepesenHdoM paccroanuu (100—150 MM) pacnosoxenn
KOpOHHPYIOLWLHE 3 H OCaiNTe/bHble 2 3/EeKTPOAn, coOpaHHble B
CeKUHH. K KOPOHHPYIOUHM 3/I€KTPOAAM, BLINOJHEHHBIM B BHIE
MPYTKOB WAH y3KHX Mosoc ¢ uraamu (puc. 81,6), n3onupoBan-
HbIM OT KOPTyCca W 3€MJiH, NMOJBE/eH OTPHLATE/bHbIW 3apAL HCTOY-
HHKA NUTaHUA 6 Bhicokoro Hanpskenus (20—90 xB). ¥ noepx-
HOCTH 3THX 3JMEKTPOAOB NPH NOAAY€ HAMpPFAXKCHNHA BO3HHUKAET Orpa-
HHUEHHBIH Ha HEKOTOPYI0 rAyOMHY KOPOHHBIA pa3psai, HOHH3UPYIO-
uHA HaxogsulMeca nobJau3OCTH ra3 M 30J0Bbleé YacTHUL. 3apsa-
JKEHHbIE 30/10BbI€ YACTHUbLI NepeMeLlaoTcss B CTOPOHY 3a3eMJieH-
HbIX OCAJAMTEJbLHLIX 3MEKTPOAOB H YACTHUHO K KOPOHHPYIOILHM,
0CaX1asachb Ha HHUX.

OcaaurTenbHube 3JdeKTpoOaAb (puUC. 81, 6) BHINOAHEHb
M3 TOHKOJIMCTOBBLIX UIHPOKOMOJOCHBIX JEMEHTOB € Pa3BHTOH no-
BepXHocThio. Jlyume#i ocaaurenbHol cnocobuocThio ofsanaer
MeKas 3014, uMelowan 60abuyl NoBepxHOCTh. [lepuoauuecku
3NeKTPO/Ibl BCTPAXHBAIOT C MOMOIUBLIO CeEUHaMbHLIX YCTPOHCTB §
# 7, 1 3008 ocaxaaerca B O6yHkepa /. B MoMeHT BCTpAXHBaHUA
4YacTb 30/ibl, OTPLIBAAICh OT 3MEKTPO/JOB, YHOCHTCA MOTOKOM ra-
30B, CHHXKAA cTeNeHb ouucTkH. Ha Bxoae W BbIXxoae 3eKTpOopHIbLT-
pa pacno/jaraioT Hanpasjsioulie JonaTkd W peuletku 4, obecne-
YWBAlOLLHE PABHOMEPHOE pacnpeleneHHe ra3osB H 3046 10 OTAEb-
HbIM CEKLHAM, UTO CrMOCOOCTBYET MOBLILIEHHIO CTENEHH YJaB/aHBa-
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Puc. 81. daextpoduabtp Thia Y[
a — obuliil BHA, 6 — CX€Ma pACNONOKEeHHs 31eKTposos: [— GyHkep 3oab, 2, 3—
OCaJHTENLHBE H KOPOHHPYIOUWLHE 3JCKTPOAL, 4— peieTka, 5, 7— BCTpAXHBaOWHA
MexaHu3M, 6 — ToKonoaBoLAULee YCTPOACTBO, §— KapHYC

Hua v, %, 30nbl, XapakTepu3yeMoHl Kak NPOUEHTHOE OTHOLIEHHE
Macchl yJaOBJAeHHOH 304bl Gy, K obwelt macce Gyy 304bl, MOCTY-
naioiled B 3NeKTPOPHABLTP:
Gy,
n =—100.
G!I
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Puc. 82. Mokpnie 30/10yA0BHTEN:
a — npyTkoBoro Tuna, 6-— THna MB ¢ tpy6amu Benrypu: [ — CMmuiBHOe
YCTPOHCTBO, 2— KOHHYECKAA uacTh, 3— Kopnyc, 4— cMuiBHbe conta, 5—
BLIXOAHOR NaTpyGok, 6— npyTkoBas peweTka, 7, 9— opomaouiHe conaa,
8— BxvaHoh nAarpybok, 10 - Tpy6a Bewrypn, [//— anddysop, [2— xanne-
yAOBHTEb



fBjAscL yHHUBepcaabHbiM U Haubosee s dekTuBHbiM (n=99.5+
99,9%) 30/M0yn0BHTEAEM, AOMYCKAWOUIUM paboTy B yCIOBHSAX Bbl-
cokHx Temnepatyp (Ao 400—450°C) u arpeccHBHOH cpelnm,
31€KTPOPHALTPH B TO K€ BPEMA HMEIOT BBLICOKYIO CTOHMOCTbL H
METanN0eMKOCTb, UYBCTBHTEALHB K OTKJOHEHHSIM OT ONTHMaJb-
HbIX PEXHMOB, TPeOYIOT KBAJIH(GHUHPOBAHHOTO OGCAYXHBAHHUA H
TULATENLHOTO MOHTAXa W PeMOHTA.

Mokpoie 3o0g0ys08uTeNH (cKpy66epb) BhITOAHSIOTCS B ABYX
MOAHGMHUKALHAX: C MPYTKOBbIMH petlletkaMu (puc. 82, a) u ¢ Tpy-
6amn Benrtypu (puc. 82,6). B HuX HCMOAL3YIOT HHEPUMOHHBLIH
NPUHILKIT Cenapauuu MpeIBapUTeNbHO YBAAXKHEHHbIX 30/0BbiX
yacTuil.

B kopnyc 3 3o0aoyaosutens (puc. 82, a) ra3oBbifi NOTOK NOA-
BOLMTCA [0 TaHUEHLHANBLHO pacnosoXeHHomy naTpybky &, B Ko-
TOpPOM pasMelleHbl CMAayHBawLULee YCTPOHCTBO B BH/AE OMbLIBAaeMbiX
BOMOH HENOABHMHBIX MW KauajoULUXCA NPYTKOB 6 W pa36bpbi3rH-
pawluMe Boay comja 7. HacTHuHO 3014 ocefaeT Ha MpYyTKax HiH
cTeHkax natpybKa, OTKyAa 0HA CMbIBAETCA BOAOH B KOHHUECKYO
yacth 2 KOpryca W fajee B cMbiBHOe ycTpoiicTBo /. OCHOBHas xe
macca 304b UeHTpOOeXHOH cuiofi B kopnyce oTGpachLiBaeTcs Ha
BHYTPEHHHE CTEHKH, MOKPLITHIE OT H3HOCA W KOPPO3UH KHCAOTO-
yNOpHOH MJMTKOH, KaMeHHbiM auTbeM H T. A. CTEeHKH OMbIBAOTCH
BOJOH, BBOJHMON U€pe3 CHCTEeMY COMJ 4, U 3041a CMbIBAETCHA BHH3,
a OUYMLIEHHBIA ra3 MOKKAAeT 30/0YJ0BMTE/NbL uepe3 BepXHuit naT-
py6oK 5.

B 3sonoynoBureasx tuna MB npenBapurenbHoe y/iaB/iHBaHHe
30/1bl POHCXOAMT B Kanaeyjaosutene {2 u gudpdysope [/ Tpybul
Bentypu /0, B koTOpO# consamu 9 pacnuiivBaoT Boay. B peayib-
TaTe pasroHa noroka (10 50—75 m/c) B TpyGe Bentypu npoucxo-
JHT Mejkoe Apob6JaeHHe BOAbl 10 COCTOSIHHS BAAXHOrO TymMaHa.
B auddy3ope raszoBuii NOTOK 3aMeqIAETCHA, a 30/40Bbl€ YACTHLD,
COXPaHHWB MO HHEePLMH [ABHXKEHHEe, Kak Ob ¢uibTpytoTcs uyepes
0o6pasylLlHica TyMaH W akTUBHO yBaaxKHATcs. O6pa3oBaBuias-
Cs NYJblia (CMech BJAru H 304bl) B KamJeyJORHTEIE NIPU H3MEHEHHH
HanpaeJjeHHs [BHXXEHWA OTAensieTcs OT rasoBOoro MOToKa Ha
CTEHKH, C KOTOpbIX OHA CMBIBAETCS, TAK XK€ KaK H CO CTEHOK KOp-
nyca 3, B 30J0CMbIBHOE YCTPOHCTBO /.

BxoaHbie narpybkH, 0OPyTKOBbie peUIeTKH, KallJaeyJoBHTeNH
NpH NOBhILIEHHOM coaepkaHuu B 3oqe CaO (6onee 15%) ckioH-
Hbl K 3apacTaHxio H 3ab6uBaHHI0 30/10H. ITO BeleT K POCTY CO-
MPOTHBAEHHA 30J0YJA0BUTENEH W CHHXEHHIO CTeNeHU OYHCTKH.

Bonee pacnpocrpanenbl 3onoyJjoButein tuna MB, Tak kak
OHH JIOCTATOYHO TPOCTHI MO KOHCTPYKLWHH, KOMIMAKTHbI M NpHMe-
HHUMbI A/ LWIKPOKOH raMMbl yrien.

B uukioHax (puc. 83) ocakieHHe CyxO# 30461 MPOUCXOMHT
BCIEACTBHE 3aKPYTKH NOJ AeHCTBHeM lleHTpobexHoro sddexra.
[1pu BBONE uepe3 TaHreHuHaabHbl# NaTpy6OK | WM 3aKpyuHBalo-
e JOMaTKH 6 uacTHUBl OTXHMAIOTCA K BHYTPEHHEH CTeHke
Kopnyca 3 M, Tepsii CKOpPOCTh, BLINAAAKT B HHAMBHAYaJbHble 4
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Puc. 83. LLHKNIOHHbIE 3010YN0BHTENH:
Q@ — ¢ TaHTenllHaNbHHM BBOAOM, 6 — C dKCHAAbHBIMH J€lIeCTKOBHIMH
nonatkamu, o — Gatapeinbie; /, &— BXOAHOH NATPYOOK HHKIOHA H
GaTapeH, 2— BHXOAHOH NAaTpy6oK UKKAOHA, 3 — KOPNYC wikJona, 4, 7—
HHAHBHAYAALULIK U OOWHHA GyHKepa 308, S— 30:101pOBOA, 6 — 3AKPYUR-
BalOWHE A01atKH, 9~— cOopHas Kamepa, JO— ra3opacnpeaennTenbrbii
Kopab

WiH obwme 7 OyHKepa-HakonuTenu (B GaTapeiiHbiX LHKJAOHAX)
H Aanee 1o TpyboNpoBogaM 5 OTBOAATCH B CHCTEMbI TPAHCMOPTA
3041bl. OQuylieHHBIR ra3 no Tpy6aM 2 BLIBOAHTCA B ra3oXoibl WM
cbopuble Kamepol 9 (puc. 83, 8). LlenTpoGexHblli 3@deKT cuabHee
nposiBasercd y Kpynmbix uactuil. C pocroM pa3mepa uyacTHil H
yMeliblIeHHeM THaMeTpa LIHKJAOHA 3PHEKTHBHOCTb OUMCTKH BO3pa-
craeT. [js yAaBAHBaHHA 30kl HCHIOAB3YIOT OOGBIYHO 3HAUUTENb-
HO€ KOJWYECTBO UHK/JIOHOB Hebosbworo guamerpa (0,15—
0,25 mMm), cobupaembix B cekuun — GaTapen, 0ObeAHHEHHBIX 101~
BOAAWMMHK naTpybkamu 8 u c6opHbIMH KaMepaMmH 9.

BaTapefinnie  UHKJAOHBI NOABEPXKEHbI CHUJABHOMY  30J10BOMY
u3Hocy, 0cOOEHHO WX BXOAHBbIE MATPYOKH 8 M [ U pacnoNOXeHHbie
B rasopacnpeieaureibiomM Kopobe [0 yyacTKH BHIXOAHLIX Marpy6-
KOB 2 repBbiX LHKJIOHOB. 10 Mepe H3HOCA B0O3pacTaloT (IPHCOCH,
NepeTeykH 3anblICHHOrO rasa W cHmxaerca 3PPexTUBHOCTL pa-
60Tbl LHKIOHOB.
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Crerenb OYHCTKH ra3os B 6arapeiinblX LUHK/IOHAX HHXKE, YeM B
3NeKTpodUALTPAX H cKpyGOepax, npuyem 60.ee Bbicokas IpPek-
TUBHOCTb AOCTHraeTcs B cayuae Gosee KpyMHbIX pasMepoB 30/bl.
[Tosromy GaTapelinbie UMK/AOHBI OOBLIYHO MCTIO/NBL3YIOTCA B KauecT-
Be MepBo# CTYNeHH OYMCTKH /LA yNaBjiHBAHUA Haubojiee KpYnHOH
30J1bl.

YaoBnennan B OYHKEPA-HAKOMHTENH 3044, TAK e KaK K HiiaK
M3 UTAKOYAANAOIUHX YCTPOUCTB, HANPABAACTCA B CHCTEMY 30J0-
ynaiedus. B orsogsunx 3oay tpyGonpoBogax § yctaHaBauBalT
KJallaHbl-MHraakH, 4ToObl NajaoLlas 30Ja He BHHOCKHAach 00paT-
HBIM MOTOKOM BO3/yXa CHOBA B 30/0yJA0BHTEb, TAK KaK 30/40YJ0-
BHUTE/IH HAXOOATCA NOA pa3pekeHHewm.

3oay M WAAK C INEKTPOCTAHILHH HANPAB/AIOT B CreUHasibHbie
30/100TBaJibl MO CHCTEMAM THAPAB/JIHUECKOr0 HAH MHEBMATHUECKO-
ro yaasqenus. [lepBbie nodyuuau Oosiee WHPOKOEe pacnpocTpaHe-
rue. B Hux 3on1a M wak M3 KOT/AOB MOCTYNaloT NMepBOHAUANBHO
B KaHaabl € BOAAHLIM CMBLIBOM, @ MOTOM TPAaHCNOPTHPYIOTCH
BMECTE ¢ BOAOH (ny/bna) no TpybonpoBogam.

TpancnoprupoBka no tpy6onposogam ny.blibi ofecneyuBaer-
cfl OarepHnIMM HAacocaMy WM CHenHasbHbIMK annaparaMmu (Ha-
npumep, annapatamMn Mockaabkosa).,

§ 38. OBPA3OBAHHE, NOJABJIEHHE U PACCEUBAHHE
BPEAHbIX BbHiBPOCOB

[Tpu coBpemMeHHOM YpOBHE PA3BUTHS NPOMBIIHIEHHOCTH, aBTO-
MOOUABLHON TEXHHUKH 3HAUHTE/LHO BO3POCA0 (GOHOBOE 3arps3HeHHe
arvocdhepsl. B pafioHe KpyMmHbIX 3/1€KTPOCTAHUMH 3HAUMTENbHbI
ob6bembl BuiOpacuiBaeMbix B aTtMocdepy TPOAYKTOB CropaHus,
BKJOUAIOWHX BpeaHbie BbiOpock. Hebosblliue KoTenabHble, ycTa-
HaBJHBAEMble B 30HE XHJbIX MOMEUEHHI W HE MMEIOIILHe BLICOKHX
ABIMOBHIX  TPyO, TaKxe HABAATCA HCTOYHHKOM MMOBBILICHHbLIX
3arps3HeHHd B OKPYXKAOULYIO cpeay.

[MpenenvHo aonycTHMbie 3HaueHus Kowuentpauud ([1OK)
BpeAHbIX BLIOPOCOB HOPMHUPYIOTCH B PH3EMHOM CJ10€ HACEJMeHHbIX
paiioHoB. MOXHO yKa3aTh cielyloiine NYyTH CHHXXEHUS KOHILeH-
TPalUMWi 3THX BEIIECTB B 33LUHTHOW 30HE: YAA/EHHE H3 HCXOLHOrO-
TOIVIHBA KOMIIOHEHTOB, BbI3bIBAIOWIUX TOABJACHHE BpEAHBIX Be-
ILeCTB, BO3JEHCTBHE HA MEXaHW3M HX 00pa3oBaHWA, OUHCTKA
NPOAYKTOB CropaHHsa, pacceuBanue oO6pa3yloOLIMXCA [POAYKTOB
Ha 3HAUYHTECAbHLIX TEPPHTOPHUAX C MNOMOULIL) BLICOTHBLIX AbIMOBBLIX
TpYyO.

[ToMHMO 304bl, KAK YKA3bIBAIOCh, B arMocdepy BuGpachiBalOT-
CA OKCHABLI cepbl, yraepoad, asora, 6eH3(a)nupeH, cepoBOLOpPOL
W APYrHe TOKCHUHDbIE BellecTBa.

O6pasosanue okcuaoB SO, u SO3 06ycnoBaeHO collepKaHHeEM
B TOMJIMBE CEPbl H He CBA3AHO C KOHCTPYKUHeH KoTda, rOpesiok,
c12b60 3aBUCHT OT TOMOUYHBLIX pexumoB. PaavkaisHmMu cnoco-
6aMu yMEeHLUIEHHSI HX KOJAWUECTBA ABJRAIOTCA TNpeaBapUTe/lbHas
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O4YHCTKA TOMJHBA, UTO OUEHb CJIOXKHO, WIH M0OCIENYIOULNE CBA3LI-
BaHHe W YJaBJAMBAHHE OKCHIAOB cepbl B JAecyabdypPH3alLHOHHBIX
yCTaHOBKaX.

Okcunp asora NO, nossasiiorcs B [pouecce ropeHHa AByMA
NyTAMH: MPH OKHCJEHHHM a30Ta BO3AYyXa B YC/IOBHAX BbICOKHX TeM-
nepatyp (Gosee 1800 K) — «TepMHue€CKHe» HAH H3 a30THCThIX
COEAMHEHHH TomuBa — «TOMIHBHbIEe» NO,.

B o6aacTH BbicOKHX TemmepaTyp NPH YCKOPEHHH OTAEAbHbLIX
MOJEKY/ (aKTHBHbIE MOEKY/Abl M) MOXET MPOHCXOAMTb [HCCO-
UMALHA KUCA0pOAA M 430Ta Bo3dyxa ¢ obpa3oBaHHem artomap-
Hoix «O» U «N»:

O 4+MZ«O» 4 «O>,
O+ Nq 2NO+ «N»,
N4+ Q0,2 NO+ «O»

Bo3moxHo o6pasoanne NO M uepe3 TMAPOKCH/AbLHBIE PafH-
Kajnbi:

N2 4+OHZ2NO+ NH,
NH+0,2>NO+OH

O6pa3zoBaHHe TAKHX «T€PMHUECKHX» WAH «ObiCTPhIX» OKCHAOB
a30Ta TeM HHTEHCHBHEE, ueM Bbillle TeMNepaTypa M Cojep)kaHHe
kucsopona. B nansueiiuem okena NO nookuciasiercs 1o NO;, N2Oy
u 1. . [Tostomy 06biuio rosopsat 06 okcHaax NO,.

«TonavBHble» okcHabl NO, 06pa3yloTci W3 a30THCTBIX COedH-
HEeHHH TOMJAKBA B MPoLECce BLIXOAA W FOPEHHs JETYyyux, a 3aTeM
H KOKCOBOTM0 OCTaTKa NPH 3HauWTe/bHO Oosee HU3KHX Temrmepa-
Typax (Goaee 900 K), uem «repmuueckues. Ha ux Boixoa temme-
paTtypa 0Ka3b/BaeT MEHbIIE BJAHAHMA, a Go/ee CyILeCTBEHHO CKa-
3hIBAETCH KOHLEHTPAUHA KHCJAOPOAA.

[TostoMy KoO/IHueCTBO «TepMHueckKMXx» okchaoB NO, (Hanpu:
Mep, NPU CXKHUTAHUK ra3a, Ma3yra ¢ MaabiM N’) MOXKHO CyecT-
BEHHO YMEHLWHWTL B APOJYKTAX CropaHHs, OPraHu3oBaB HU3KO-
TemnepatypHoe (U, << 16001700 K) cxXHraude MM CXHUraHHe
¢ MajbiMH H306hITKaMH Bo3ayxa. HuskoremnepartypHoe CKurauue
0feCcneynBaeTCA: PeUHPKYJALNEH B 30HY TOPEHHHA OXJAXKAEHHBIX
IIPOAYKTOR U3 ra30X0N0B KoT.ia; A00AaBKOK B TOMNKY BOAW W BOAR-
HOrO Napa; CXKHUraHueMm TOMAWBA B CMELHadbHBIX TONKaX, HanpH-
Mep B HU3KOTEMINEpaTypHOM «KHOALIEM C/0e»; 3aTACHBaHHeM
rpoliecca ropeHus,

Peuvpky/asuns AbMOBBLIX Ta30B HapAAdy CO CHHXEHHEM Temile-
PaTypPHOro YPOBHSl TOPEHHS BEAET K YMEHbUICHHIO KOHUEHTPALHH
okucaurean (Op) B 3oHe peakuui. Haubouee apdexTuBHan noga-
ya PeUUPKYJHPYIOUHX T330B — B FOPeJKH.

Manbie H306LITKHM BO3Jyxa B OCHOBHOH 30He ropenus obecrnc-
YyUBAIOTCA NPH O6lIeM CHHXKEHHH HX B TOIKE HAH NPH HCIONL3O-
BAHHH JABYXCTYNEHYATOr0 CKHIraHua.

[1pn cHuxennn wu3bniTtkoB Bo3ayxa (o) ¢ 1,1 ao 1,01—1,03
koanuecTBo NO, ymenbwanocs va 30—409%. Ipu AByxcTynenya-
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TOM C)KHTaHMH B 30HE FOPEeHUS OCHOBHAfl Macca TOMJIWBA TODHT
C HeJOCTaTKOM KHCAOpOoia, a BBOA HeAOCTAIOUlero AJds NOJAHOTO
CropaHHA KOJHYeCcTBA BO3AYyXa OCYLIECTBASIOT B BEPXHIOIO 4acTb
TONKH B 00J1acTb NOHHXEHHBLIX TeMmnepaTyp. Takoe cxuraHue
OCYLLeCTBHMO B CrelLHaJbHbIX FOpesiKaXx WM NPH MHOrosipycHo#l
KOMTIOHOBKe Topesiok nytem Gosblwed noaayu TonJAWBa ¢ HeNO-
cratkoM Op B HIKHMX ropenkax. DTOT MeTOL NO3BOJSET CHU-
xatb NO, Ha 40—50% u 6Gonee. Caeayer, 0aHAKO, UMETb B
BHY, YTO Ha CEPHUCTHIX TOMAMBAX 3HAUHTEJIbHbLIH HELOCTaTOK
BO3/yXa B NepPBOH CTYMNEHH CXKHIraHUS MOXKET NPUBECTH K POCTY
BbIX0ja cepoBogopoaa H»S u Kk BbicoKOTemnepatypHOH KOppO3HHU.

Hdas ceaA3biBaHua yacTu okcuiaoB cepui H NO, ucnoabsyior
Takxe cnelHanbHble NPHCAAKH, KOTOpbie BBOAST B BHAe ApobJe-
Horo matepuana (Hanpumep, nojaomut, CaCO;z u ap.) B 30HY rope-
HUA — B «KHNAUIMA CAOH» WIH B MENKOAMCNEepPripOBAHHOM pac-
Mbij€HHOM BHAE — B MPOAYKTbl CTOPAHHS.

[.as ymeHbuieHus Bbixoaa «toniuBHbix» NO, naubosee uinpo-
KO HCNOAb3YIOT CKHraHWe ABYXCTyNeHYaToe MJAH ¢ MajbiMU 06-
WHAMH H30bLITKAMH BO3/yXa, a TaKXKe peUMPKYJALHI ras3oB B
ropeaKH.

[Tpu ropeHun ¢ HeJOCTAaTKOM OKHMCAHTENS] BO3IMOXHO 06pa3so-
BaHHe okcHaoB yraepoga CO (Take TOKCHUHBIA ra3) u GeHs(a)-
nupeda. CHuXKeHHe o (B 30He TOpPeHUs WM oblierc) creayer
BeCTH A0 3Ha4eHWH, HCKIIOUAOIUX HX TOBAEHHE.

[lpeaBapHTesnbHas OUHCTKA TONAHBA OT Cepbl U OCOGEHHO a30-
Ta ype3BbIHAHHO CJOXKHA M TPyAHOOCyllecTBMMa. Meroabl mno-
ciefyioliedl ONHCTKH NPOAYKTOB CropaHHs AOPOTH M HEAOCTaTOoM-
HO OCBOEHBI, XOT® B nocJiejHee BpeMs UM yjienseTcs NOBhlILIeH-
Hoe BHHMaHHe. HauGosee npumMeHHMbIMH Ha AAHHBLIH MOMEHT
OCTAKTCA METOAbl BO3AeHCTBHA Ha o6pa3cBaHHe BpeaHbIX BbIOpO-
COB B ApOLECce TOPeHHS M MX pacCeHBAHHA C NOMOLLLID BHICOT-
HbIX AbIMOBHIX TpYO.

lasa pecsaras

H3MEPEHHUS U KOHTPOJIb B KOTEJIbHbIX
YCTAHOBKAX

§ 39. OBWHE NOHATHA OB USMEPEHHUSAX

CoBpemennoe 060pyloBaHHe H NPOTEKalOLHE TEXHOJOrHYec-
KHe npouecchbi TPeOYIOT NOCTOAHHOTO KOHTPOJS, 3HAUHTENbHOrO
KOJHUeCTBa Pa3Ho0Bpa3HbIX CPEACTB H3MepeHHil, Bce 6onee uivpo-
KOTO NpPHBJICYEHHA CPEACTB aBTOMATH3UDOBAHHOrO YNpPaB/eHHA
npoueccaMd Ha 6ase HenpepeulBHOIO NoAyd4eHHWA HHpOpPMAUHH ©
X0A€e [MpOTEKAIoULHX MNpOoLeccoB MNyTeM BHINOJHEHHUA COOTBET-
CTBYIOLLHX H3MepeHHH.
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HUamepeHnem HA3LIBAIOT COBOKYRHOCTH AERCTBHIL, BHINONHAEMBIX C NOMOULLIO
CPencTB HIMEPEHHH — H3IMEPHTENbHLIX NPHOOPOB AN HAXOXKAEHHA YHCNOBOrO 3HA-
YEHHRA H3MEPAEMOH BENHUYHHbLI B NPHHATHIX E€AHHHILAX H3MEPeHMS.

Hsmepenus ObiBalOT NpAMLIMH H KOCBeHHbIMH. B kayectse
NpAMbIX usmepeHut MOXXHO Ha3BaTb M3MePeHHe AJHHb NnpeiMera
€ NOMOLLBI NPOrpanyHpoBaHHOl JHHEHKH. KocgenHbie usmepenus
OCHOBAHbi Ha M3BECTHbIX 3aBHCHMOCTAX MEXILY MCKOMOH BesHuH-
HOH H HeNOCPeACTBEHHO HM3MEpAeMbIMH BeJTHUMHAMH (Hanpumep,
TeMNeparypy cpeibl ¢ MOMOLLBIO XKHIKOCTHOTO TepMoMeTpa onpe-
JeNRI0T N0 BbICOTE cTod6a pacuiHpsiiouwielcd XHAKOCTH; pacxoi
MHAKOCTH — MO lepenany aasdednit Ha avadparmax WM conjax).

TexHHuecKHe cpeacTBa H3MepeHus, obecneynsaioline Boipabort-
Ky CHrHaJja U3MepHTe bHON HHpOpMaund B yao6HOHA Aaa HabAalw-
AaTtens Gopme, Ha3bIBAIOT H3MEPHTENbHbIM NPHGOpOM. PasdanuaioT
MOKa3biBallLHe H CAaMOMHULIYLULHE (PEerHCTPHDYIOWHE axarpam-
MHbi€ MM TeyaTaloliie) HHAHKATOpHbie npubopsl. das xapakre-
PHCTHKH NMPUOOPOB HCMOJbL3YIOT NOKA3aTeqH: AMana3oH, YyBCTBH-
TeJbHOCTb, MOrPEUIHOCTb H3MepeHHs (noKasaHuit).

HdnanasoH noxa3sauuit xapakrepusyer 06aactb 3HA4EHHH LWIKa-
Abl NpHbopa, 3aKJUEHHYI0O MEXAYy KOHeYHhIM H HavajbHbIM ee
3gauenusmu. JlnanazoHoMm u3MepeHHH cuuraercs obJacTb 3Haue-
HHH napameTpa, A5 KOTOPbiX Bbi€P)XHBaeTcs HOPMHPOBAHHAA
TOUHOCTH npubopa.

IToa uyBcTBHTEIbHOCTBIO NpHOOpa noapa3yMeBaeTCs OTHOUIE-
HUEe H3MeHeHHA 1okKasanusa npubopa Al K Bhi3biBaOUWeEMY €ro
H3MEHEHHIO WaMepsaeMoro napamerpa Ap:

Al

AP’

Ban3ocTh pe3yibTaToB H3MEePEeHUA K HCTHHHOMY 3HAueHHIo
H3MepAEeMON BeJTHUHHbl XapaKTepH3yeTcd TOYHOCTbLIO H3MepeHHS .
Haunb6onee pacnpocTpaHeHHbIM BbIPa)KEHHEM TOUHOCTH ABJRETCH
norpeiHocTb uamepenus. Ilorpewisoctbio npu6opa CUMTAIOT pa3s-
HOCTb MEXAY €ro noxkasasHuem (pP.) M UCTHHHbIM 3HAYEHHEM (p.)
uimepaemoro napamerpa. Kpome abcoi0THON NOrpeulHoCTH NpH-
6opa (p.—p.) HCNOAL3YIOT TNOHATHA OTHOCHTENRHOH M npuBe-
AEHHOH IOrpeuIHOCTel, Bhipa)KaeMbiX B MPOLEHTaX OT H3MepAeMoH
WJAH HOPMHpYIOLLEH BeJUYWHBI napameTpa (pu):

Ap=BPe.100

"

Ep"=[)|_|p"_/’u. 100

"

[Tox HopMHpYIOLLMM 3HayeHHeM napamerpa oObIYHO TpPHHH-
MalOT MaKCHManbHOE (KOHeNHOe) 3HayeHWe Ha wKajne npubopa.
[TpaBuabHbI Bbi6Op npHGOpa NMO €ro xapaKTepuCcTHKAM MO3BO-
JAeT 110Ay4aTh HAAEKHYI0O H HCHEPNLIBAOWYI0 HHGMOPMALHIO.
Hcnoib3ya nokasanusi npu6opoB, MalllHHUCT CBOEBPEMEHHO MpPH-
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BOAHT B COOTBETCTBHE C HOPMATHBHLIMW XapaKTePHCTHKAMH PEXHUM
paboTbl KOTeAbHOH yCTAaHOBKH. B To e Bpems nokasaHWs npu-
60OpOB CHFHAMH3UPYIOT 06 OTKNOHEHHSIX, BO3HHKAIOLULHX HeHcnpas-
HOCTAX W aBapHHHbIX CHTYaUHAX, 4TO MO3BOJAET CBOEBPEMEHHO
npeaoTBpaTHTL HX. M3mepuTeanHbie npubophl COeNHHEHbl TakXe
CO CPeACTBAaMM CHIHAJH3aUMH, 3alHTHl ¥ ABTOMATHUYECKOrO Yn-
paBJeHHA KOTeqbHOH YCTAHOBKH, obecneyuBas 6€30nacHyio H 3Ko-
HOMHUYHYIO ee paborty.

§ 40. METOAbl H CPENCTBA U3MEPEHHW

B npouecce skcnayatauMH KOTeNLHOH YCTAHOBKH NMPHXOAHMTCH
W3MepATL JaBJaeHHe, TEMNepaTypy, pacXodbl pasjvuyHbIX Cpex,
YPOBHH XHWAKOCTeH, COCTaBbl I'a30B, MOULHOCTb, HaNpsXeHHE H
CHAY 3JEKTPHUECKOro TOKAa; YAacTOTY BPAleHHs [ABHXKYLIHXCA
MEeXaHU3MOB H jpyrue nokasarei. AR H3MepeHUss 3THX NoKa-
3areseld UCIoAb3YIOT NPHUOOPBLI PA3AHYHOIO NpPHHUHIIA AeHCTBHSA,
pa3aH4Hbie METOAbl H3MEepeHHH.

Npubopm nas u3mepenuna AasleHUs W pacxoaa cpeawl. Ma-
MepeHue NaBJEHHS NPOH3BOAAT ¢ HCNOAB30BAHHEM MAaHOMETDPOB,
TACOHANOPOMEPOB (A4 MaJjblX flaBaeHHi ¥ pa3pexenudl), 6apo-
METPOB M aHepouioB (445 atmochepHoro naeseHus). Hamepe-
HHA NMPOH3BOARATCH C HCMONbL30OBAHHEM ABACHUS aedopMalMUH yn-
PYIHX 37€MEHTOB, H3MEHEHHR YPOBHEH J>KHAKOCTH, Ha KOTOPYIO
BO3€HCTBYET AaB/aeHHe, H Ap.

MaHomeTph ¥ TAroHanopomepn (puc. 84) nae-
GOpMAaLHOHHOrO THNACOLCPKAT YNPYru# saemedT | (rHy-
Thie NOJbie NPYXHHBI, MJOCKHE MeMbBpaHbl M MemOpaHHbie KOpO6-
KW), MepeMellaloliHics noa NeHCTBHEM 1dBJeHHs cpedbi, nepe-
NAoLWerocss OT H3MEPHTEIbHOTO 30HAA BO BHYTPEHHIOK MNOJOCThb
anemeHTa uepe3 mTyuep 7. [lepemelienne ynpyroro sjemMeHta ne-
pelaercs yepe3 CHCTEMY TAF 5, pbiyaroB 6 u 3ybuaTbiX 3aLen-
Nennit 4 cTpeike 2, guKcupyouleit Ha wKate 3 U3MepaeMylo Be-
AuvuyHy. KoppeKTupoBKy HyJeBO#H ycTaHOBKM npubopa npou3Bo-
OAT ¢ NOMOLWDbIO peryJiatopa (Hanpumep, BHHTa 8 H pbivara 9 —
puc. 84, 6).

XuagkocTHbie MaHOMETPH (TATOHAMNOpOMEDH)
H3roTaB/JUBAIOT B BHAE NPO3PayHbIX (CTEKAAHHBIX) TpyboK, yac-
THYHO 34NOJHAEMBIX MHAKOCTBIO H COEAHHEHHBIX C HCTOYHHKAMH
pasaednit. TpyGku MOryT ycTanasiuBaTbes BepTHKadbHo (U-06-
PasHblii MAHOMETP) WIH HaKAOHHO (MHKpomaHomerphi). O senu-
YMHE H3MepAeMOro NaBJeHHA CYAAT MO NepeMelleHUI0 ypoBHei
XHIAKOCTH B TpybKax.

MaHomeTpbl W TAroHanopomepsl MOryT ObITb HCMNOAb30BaHbI
TaKXe 117 H3MepeHUA nepenanos aasjeHdd. Jns storo npeayc-
MAaTpPHBAIOT ABYXIIOJOCTHbie MeMOpaHHble KOPOOKH, OAHY NOJNOCTb
KOTOPOH COeAMHSIOT C OAHHUM, a BTOPYIO — C APYFUM HCTOUHUKOM
nasjeHua. B kauectBe OQHOH H3 nosocTell HCNOAB3YIOT KOpRyc
repMeTHYHOro HcnodHeHHA. B uakocTHeiX npubopax pa3Hbie
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Puc. 84. ManomeTpst, TACOHZNOPOMEPL Ae(OPMaLHOHHOTO THAA:
@ — ¢ MOAHOH THYTOR Npyxuitoil, 6, 8 — ¢ MCMOPanHoH KOPOGKOHR {cxeMa u O6liHiA BHA):
I — ynpyruii snemeHT, 2— cTpeska, J— ulkana, 4— cekTop 3y6yaToro 3auemncHun, §—
THCa, 6, 9— puiuari, 7— wityuep, § - peryNdPOROUHBI BANHT

MCTOUHHKHM [1aBJIeHHUs COCIAMHAIOT ¢ KOHUAMH COOGE0uIuXCcs
mexay coboi Tpybok.

MemMOpaHHbIA 31eMEHT MOXET COeAHHATbCH C npeobpaiosaTe-
JAMU €ro JHHEHHOro nepeMelleHHs B 3JEKTDHUECKHH HMIYiibC,
KOTOPHI NOAAIT Ha BXOJ BTOPHYHOre npubopa, dukcHpywollero
BeNHYHHY 3TOrO HMNyAbCa.

Jns navepeHus pacxofa MHAXOCTH WJH rasa B Tpybonposo-
aax / (puc. 85) 4yacTo HCNOAB3YIOT ONHCAHHLIE Bbille NPHGOPHI,
H3MepAlOlIHe nepenal 1aBAEHHH HA CMeUHaIbHOM CYXKAIOULEMCH
ycTpoiicTBe 3, BeiNoAHEHHOM B 8Hae auadparMsl (puc. 85, a) nau
conaa (puc. 85, 6). Pa3HocTb nasiennit B wityuepe 2 nepea cy-
KHBAOLWUMCA YCTPOACTBOM H B wTyuepe 4 — 3a AHadparmod
WIH B Y3KOM CedeHHH COMNa — 3aBHCHT OT pacxoja cpeabi, Ao
KOTOPOMY TpajyHpyeTcsl lIKala H3MepHTeIbHOro npubopa npu
onpeJeseHHbIX YCAOBHAX (TemnepaType, NaBJ€HHH H MNJOTHOCTH
cpeabl), NPUHATHIX 3a HOpMupyeMmbie. [IpH OTK/IOHeHHH napamer-
POB cpeilbl OT HOpMHUpYEMbIX 3HAYEHHH BBOAHTCHA NONPaBKa Ha No-
KazaHua npubopa.
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Puc. 85. Cyxawuinecn yerpoitctsa {

LA HaMepeHus pacxoaa cpeaw B flomok
Tpybonposoaax: :
a — anadpparma, 6 — conao; [ Tpy6o-
nposoa, 2. 4— urtynepa  AaBACHHA, |
J— cyXawiuHers yeTpoHcTBa

)

#

Kpome Toro, ansi M3aMepeHus pacxona MHAKHX H Fa30BbIX cped
HCNOJL3YIOT CyMMupylollHe npuUGOpbl, onpeensioliie pacxold
cpellbi 10 YacTOTe BPAlleHHS YCTAHOBJAEHHOrO B Kopnyce paboyero
KoJgeca.

H3mepeHHe TeMnepatypbi OCYLLECTBJAIOT € MNOMOLLLIO XKHA-
KOCTHBIX, TEPMOITEKTPHUECKHX TEePMOMETPOB, ONTHUYECKHX MHPO-
METPOB, TEPMOMETPOB CONPOTHBAEHHS U APYruX Npu6opos.

KHAKOCTHBI X TepMoMeTpax (rpajldyCHHKAaX)
oA aefcrereM TeMnepaTypbi NMPOHCXOAMT pacllUpeHue HarpeBae-
MOW XHAKOCTH BHYTDH 3aMasfHHOA CTeXAsHHOH TpyOkH. B kauect-
Be 3an0JHALLeH XUAKOCTH HCOOAL3YWT: PTYyThb (0T —35 Ao
+600° C), cnupt (o1 — 60 a0 + 80° C), xepocuu (0—30° C) u ap.

TepMosnexTpHuecKkHe TepMomeTpn (Tepmona-
p bl) BLINOJHAIOT B BHe CBaDEeHHbIX Mex 1y coboit ¢ 04HOro KoHua
sneKkTponos /| M 3 M3 pa3HOPOAHbIX MaTepHanoB (puc. 86), no-
MellaeMblX B MeETaJJHUeCKHH KOPNyc, OT KOTOPOro 3JeKTPO.dbl
H30JUPYIOT C MOMoWbio KepamMuueckux 6yc 2. [lpu Harpeee Ha
CTbIKE TEPMOIIEKTPOAOB (B crae 4) BO3HHKAET 3AEKTPOABHXKY-
UlaAcs cuia (34c) ¥ Ha cBOGOAHBIX KOHLAX NOABAAETCS Pa3sHOCThb
NOTEHUHAJNO0B — Hanpsi)KeHHe, KOTOpOoe H3IMEPHT ¢ NOMOLIbIO
BTOpHUHOro npubopa (He 10Ka3aH).

B 3aBHCHMOCTH OT ypOBHA H3MEPAEMbIX TEMIEPATYDP NPUMEHAIOT
Tepmonapsl: nAaTHHopoan#-naatuHoseie (I1I1) —or —20 a0
+ 1300° C (1600° C — kpaTKoBpeMeHHo foflyckaemas Temnepary-
pa), xpoMenb-aniomenessie (XA) — ot —50 xo + 1000 (1300)° C,
xpomeab-koneaessie (XK) —or —50 no 600 (800)° C, meab-
KoHcTaHTaHoBbie (MK) — ot —200 a0 + 200 (500)° C.

TepmomeTp conpoTuBaenusn (puc. 87) paboraer Ha
MIPUHIUHNG H3MEHEHWS 3JEKTPHUYECKOro CONPOTHBJEHHA YYBCTBH-
TebHOro 31eMeHTa J noad AeHcTBHeM TemuepaTypbl. HyBCTBHTENb-
HbIM 3J€MEeHTOM SIBAAIOTCA TOHKAs NPOBOJIOKA, HaAMaTbiBaeMas Ha
Kapkac 4 M NOKpuiTas H3oaauued 5 (puc. 87, @), Hau nojynpo-
BOAHUKOBBLIH cTepXeHb (puc. 87, 6), NU301HPOBAHHLIN C OQHOrO
Kouua ot xopnyca 6.
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Puc. 86. Tep- Puc. 87. Tepmomerpn compo-
MOSAEKTPHYC - THBJAEHHA:
CKHA  TepMo- a — npoBoaoY ki, 6 ~ noaynpo-

MeTp: BoAHHKOBHIHA, [, 2— BBIBOAM,
!, 3— Tepmo- 3— uyBCTBHTEALHBIR 3JIEMENT,
3nekTpoast, 2— 4— Kapkae, 55— d3onsunn, 6—
KepaMHueckHe Kopnyc

Gycot, 4 cnai

BuBoabl / W 2 UyBCTBUTENLHOrQ 3/7€MeHTa COEAHHSIIOT ¢ BTO-
pHUHBIM MPUOOPOM, GHKCHPYIOLIHM H3MEHeHHe CONPOTHBJACHHS
TepMoMeTpa.

B kauectBe nNpOBOMOYHBIX TEPMOMETPOB  COMPOTHBIAEHHUH
IIMPOKO NpHMeEHAIOT maaThHoBbie (0T — 200 a0 +75° C) n men-
uoie {(or —50 g0 +180°C); B nOJYNPOBOAHHKOBLIX TEPMOMET-
pax (TepMOpPE3UCTOpPax) HCNOIbL3YIOT MeIHO-MapraHueBbie (OT
—70 ao +120°C) u xobaanbr-mapranueswie (oT —70 10
4+ 180° C) uyBCTBHTENBHbIE 3J1€MEHTLI.

TepMomeTpbi CONPOTHBACHHA U TEPMO3JEKTPHUECKHE TEPMOMET-
pPbl KOMNAEKTYIOTCA KaK C NOKa3biBAIOLWIHMU, TAK H C PErHCTPH-
PYIOLIMMH BTOPHUHbIMM TMPHGOpPAMH C BO3MOXHOCTbLIO 3aMHCH Ha
OLHY AHarpaMMy HeCKOJbKHX H3MepeHuil Temneparyp. B kauecrBe
BTOPHUHBIX NPHOGOPOB NPHMEHSIOTCS YpaBHOBEIUEHHbie MOCTHl M,
KpOMe TOro, AONOJIHUTENAbHO JOrOMEeTpPbi AJS TepMOMETPOB COMPO-
THBJAEHHH U MHUAJIHBOJLTMETDbI LJS TepMonap.

176



Puc. 88. MarnuTublii kucaopoaomep:
§— paGouas xamepa, 2-- Tpy6Ka CoeAHUHTEI b-
HOCO Kanaad, 3— npoBOJioKa

OnTuueckue nu pPOMETDp b OCHOBaHbLI Hg conocTaBIeHHHU
CBeTUMOCTH H3Mepsaemoro obbexra (Hanpumep, dakena) co cse-
THMOCThIO HUTH, HarpeBaemod OT HCTOYHHKA Toka. OHH npHMe-
HAlOTCA Gosblied YacTbio A8 H3MepPEeHHS BBICOKHX TeMrepaTyp
(a0 2000° C).

ra3oaHaJlH3aT0pbl, HCNOJb3YEMbIE A7 ONPEjeeHUA KQJIUYECT-
BEHHOIO COCTABA Fa30BOrO TOMIHBA W NPOAYKYOB CropaHus, je-
LT DD .U,I‘.‘('.H.’J.‘:‘.C'}»’ ,_{‘&"('Q‘:".B.lﬂ.? M2 YUMUUACK YR .'"e”v);oﬁbge‘ MITXHT-
Hble H T. .

B xumMnueckux ra3oaHasu3atopax nyrem nocieio-
BATETbHOI'O MOTJIOUIEHHSE OTAIbHAIX KOMIOHEHToB npu 0GpaboTKe
Pa3HbIMH PEAKTHBAMH ONpeAessioT NRPOLUEHTHBIN o6 beMHbiH COCTAB
HCXOLHOH CcMecH (no yObian of6bema). ITH ppubopbl WHPOKO
HCMOAB3YIOT NPH NPOBEIEHUU aHaIH30B B 1a6OpaTopuax uau npu
MPOBEAEHHH HA KOTEJIbHOH YCTAHOBKE HANAMOYHLIX paboT M MC-
fIbITAHUT.

[dna aBTOMaTH3UPOBAHHOIO KOHTPOJASA COCTaky NpOAYKTOB Cro-
paHua H B ﬂpHﬁOan Ha HiHTax ynpasJe€HHSA LIHPOKO HCNOAb-
3YIOT MAaTrHHTHbIE KHCJOPOAOMEPHl U TEMJIOBbIE ra30aHafu3aTOPbI
(nanpumep, aasa onpeaenenus CO,).

Maruutdn i raz3oaHanmu3artop — gKucaopodso-
Mep (puc. 88) COLEPMHT KOJTbUEBYIO KAMEPY [ u3roTOBJEHHYIO
U3 HeMarHuTHoro marepuana. Ha Ttpy6ke 2, cOepunsioliell KaHa-
Jbl KOJ'lbLleBOﬁ KaMepbl, HaMOTaHa nJaTuHoBan npoBOJOKA 3‘ Ha-
rpesaeMas OT UCTOYHHKA TOCTOSHHOrO TOKa (g0 100—250° C).
Y oaHoro HM3 KoOHUOB TPpyOKH 2 pacnoioXeHbl nogwocbl MarsuTa
N —S§, co3snaoulie HepaBHOMEpPHOE 1O AJHHE yarHWTHOE MoJe.
[lpu nocrynaeunun s pabouywo Kavepy / H3MepPSemoi npo6m rasa
HMEIOLWHACA B Hell KHCJIOPOA BTATUBAETCS NOA AeficTBUEM MAaTHUT-
HOre noJad B pr6Ky 2, BbiTaJKHBas W3 Hee Harperbieé rassi H
O/HOBPEMEHHO OXAa)Kaas MpoBodoKy 3. Uem 605,n1e cojgepxanue
O, B npobe, TeM Bbill€e CTEMNeHb OXJaXKLEHHS MpoBOAGKH H 6OMb-
e pasHocTb CONPOTHBAEHHH Ry M Ry HadalpHoli W KoHeuHo#
4acTeid NPOBONOKH, BKIOYEHHBIX B PA3HbIE MJEUN U3MepHTEhHOro
mocta. [lo pasHocTy n3MepseMblX CONMPOTHBAeHu onpeseasor
colepXaHHe KHCIopoaa B u3mepsemoi npobe. [lng HopMadbHON
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Puc. 89. TepmokouaykToMeTpuueckuh razoananx3aatop:
a — cxema NpH6Lpa, & - cxeMa u3Mmepenun; [ — pabouan kamepa, 2- - yyBCT-
BHTCAbHLIA 3/EMENT, J— OCHOBH&A KaMepd, 4 — HPOBOIHHK AHArOHANH MOCTa

pabotsi npHbopa HEOOXOAHMO MOAAEPAKUBATL HEHIMEHHYIO CHAY
TOKa, pacxoA, AaBjeHHe W TeMmnepaTypy H3MepaeMmoli ra3osoil
CMeCH, a TaKXe yCTaHaB/MBaTh NPHOOPHI B 30HAX C OTCYTCTBHEM
MArHUTHBIX MOJeH.

TennoBble razoaHaau3aTopbl OLBAOT TEPMOKOH-
AYKTOMETPUUECKOTO H TEePMOXHMHUECKOro NPHHUHMNA LeHCTBHA.
[Tocreanne UCNOABIYIOT PeAKo.

TepMOKOHAYKTOMETpPHYECKHE Fa3oaHaJH3arTo-
p bl (puc. 89) paboTaldT HA CpaBHeHUH TenJoONPOBOLHOCTH aHa-
Ju3upyemoil npobnl, nogasaemoit B pabouyio kamepy [/, u cpas-
HUTEeNbHOW CMeCH (BO3ayXa), HaxoAfALEHCs B APYFro# Kamepe.
B kamepax pa3smeuieHbl YyBCTBHTE/bHBIC 31EMEHTHl (NPOBOJOYHBIE
narpesatenn) 2 (R: W Ri), BKAWOUeHHbie B NJ€UH H3MEPHTENb-
Horo Mocta (pHc. 89, 6) perucrpupywouero npubopa. I'lpu nonaue
B OCHOBHYIO Kamepy 3 Hccaeayemoil npoGbl, copepxkaweit COo,
BCJCACTBHE HM3MEHEHHA TEeNJONPOBOAHOCTH CpeAbl, OMbiBawulei
narpeBarenp 2 paboyeil kamepbl /, MEHACTCA TeMIlepaTypa H conpo-
THBJEHHe. JTO Bbi3blBaer HapyweHue PaBHOBECHA MOCTA H NOSIB-
JeHHe B NpPOBOJHHKe 4 AHaroHa/jd MOCTE 3JEKTPHUECKOro TOKa.
[To naneuno HanpaKeHHA, GHUKCHPYEMOMY MHILAHBOJLTMETPOM
(mV), onpeneasioT npoueHTHoe coaepxanue CO..

B nocaeanee Bpema A5 onpeieineHHs ra3oBoro cocraBa npu-
MEHSIOT xpoMaroepapu1eckue ea3oanaiu3aropst, NOCTPOEHHbIE Ha
NpUHLUMNE pa3leseHHs] (N0 BPEMEHH NPOXOXIeHHs uepe3 jgerek-
TOpP-H3MEpUTE/Ib) OTAGNbHLIX KOMNOHEHTOB rasa. Pasgenenue
NPOHCXOAHT B KOJNOHKAX, 3aNOJHEHHBIX COPOLHOHHBIMH CMECAMH.
KoaunuecTBo OTAEbHKIX KOMMNOHEHTOB ONpefefsioT B cnelHadh-
HbiX NETEKTOpAaX [0 BeAHYHHEe MMMNYJIbCa (OTKJOHEHHE CTpPeaKH).
[erekTop no OTAENbHLIM KOMIIOHEHTAM NPeaBaPUTENbHO TAPHPYIOT.
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Bepxuuo ypobens
/ Cpednui ypoBesn 4

/-

Puc. 90. Ypostemep Gapabana kotaa:
1— Gapaban. 2— coeadlinTenbHue TPyOKH,
J3— BoAOMepHOE CTCKAO, 4— wkana, § -
npoayBOuHaA AMHHA NPHGOpA, 6— KpaHu,
7 — AndMEKOMETD, 8— ypaBHHTEAbHBLIE COCY L

\ Huxnui ypoBers

M3mepeHne ypoBHS MHMAKOCTH MPOH3BOAAT C UCMOJb3OBAHHEM
NMPOCTEHIIHX YyPOBHEMEPOB — BOXOMEPHBIX CTeKod
(puc. 90), paboralowux Ha NPHHUHIE COOOGLLAIOWIHXCSA COCYI0B.
BoaovepHbie cTekaa 3 COEAHHSIOT € NMOMOLLBIO COEAHHHTENbHbIX
TpYOOK 2 ¢ HUXKHeH W BepxHel uacTamu Gapabana /. Tlo mkane
npubopa 4 OTMEYalT ypOBeHb XWUAKOCTH, HanoJHsaWuLel pesep-
Byap. /I8 BO3MOXHOCTH OTKIIOUEHHA YDOBHEMEpA H ero NpOAYB-
KH Ha COGNHHHTENbHbIX TPpy6Kax MPeAyCMATpPHBAWTCA KpaHbl 6
H NPoAyBOUHbIE AHHWM 5. Pa3HocTb AaBjeHHit B Tpyb6ke 3 M B
yYpaBHHTEIbHOM cocyle 8§ MoxXeT OhiTh MCAOJIb30BaHa B KauyecrBe
HMIyJAbCa ANS AMdMaHoMerpa 7, npecbpasyoulerc ee B 3/1eKTpH-
YECKHH CHTHAJ, HCMo/b3yeMblit BO BTOPHYHOM npubope (noKasml-
BalOLieM, PErucTpHPYIOLLEeM H ADP.) H B CHCTEME 3alluT.

HM3amepeHue ypoBHA HeOOXOAMMO LA OLEHKH 3anaca MHAKOCTH
B pe3epByape, A1 onpeleNeHHs] COOTHOILEHHS MEXAy nocTynje-
HHEM M pacxoloBaHueM cpeibl (Hanpumep, B GapabGaHe KOTJAA4,
aeasparopax, cenapartopax H T. 1.).

s u3aMepenus ypoBHSI TBepAbiX TeJ (Yroab, yronbHas Mhib,
TBepibieé PEAKTHBL H Ap.) OOBIYHO HCMOJb3YIOTCA pa3JH4YHbIe
Wynbi, MepHble JiHHeHKH # ap. OAHAKO 3TH H3MEpEHHs] HeTOuHbl
M HOCAT KAYeCTBEHHbIH, NpHOIH3HTENbHBIR Xapakrep.

ConecoaepxaHue cpeab HeoOX0QMMO oOnpeleisTh Aas obec-
neueHUs HanexHod paboTbl HCNAPHTENbHBIX NOBEPXHOCTEH —
TONOUYHbIX 3KPaHOB, naponeperpepaTesiedl, A1s OPraHM3aUMUH Npo-
AyBKH KOT/A u paboTel cTyneHuaroro ucnapenus. Ee onpeaeasior
MeTOAO0M XUMHYECKOro aHasu3a — B 1abOpaTOPHAX WIH ONepaTHB-
HO MO LHTOBLIM NpuH6OpaM, HCNOIb3YIOWIHM AAS OLEHKH coJe-
CO/lePKAHUSA 3JEKTPONPOBOAHOCTL CPelbl B NPHCYTCTBUH COJEH.
Tlpy noMeLLeHHH B cpely 3JeKTPOLOB, COEAHHEHHBIX C HCTOHHHKOM
TOKa, B 3aBUCHMOCTH OT €€ 3J]eKTPONPOBOAHOCTH BO3IHUKAET TOK,
CUIA KOTOPOTG (PHUKCHPYETCHA COELHHEHHLIM C 3JeKTPOAaMH aMnep-
metpom. [lpubopbl npeaBapuTeNbHO TAPHPYIOTCH € UCNOAbL3OBA-
HHeM B KauecTBe cpeAb pacTBopoB cojdedl (Hanpumep, NaCl).
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1 1 Puc. 91. O6beanHenHnit TCNAOBOH 1HT:
@j D:% /— onepaTusunie haweaw, 2— uyant ynpasaewun, J-  ueone-
patuBHble Nanead, §— MeCTa OMepaTopoB, §— MECTO Hauddb-

2@ %2 HHKA CMeHw

B coBpeMeHHbIX KOTelbHHIX YCT@HOBKAax yripasjeHue fnpotec-
CaMH MeXaHH3NpoBaHO ¥ aBToMaTH3HpoBaHo. OPranel ynpasieHHus,
NPHOODPLI TEXHOMOMHYECKOFO KOHTPOAA W CPeACTBA dBTOMATHKH
pacnofoxeHbl Ha NaHensx wWHToB ynpasienun. nTel ynpasienus
pacnofaralotess B OTAeNbHbIX MOMELLEHHAX ¢ KOMPOPTHLIMH YC-
J0BHAMH. Pabouee MecTO MalUIMHHUCTA KOTAA HAXOLHTCA B NoMe-
LIeHHH TEeNJOBOro LIHTA M OCHOBHble Onepauun peryinpoBaHHusA
NMPOLECCOB B KOTJ€ MAWIMHUCT NPOH3BOAMT BO3AeHCTBHEM HAE
AHCTAHUHOHHbIE OPTaHbl YNpaBJeHHs.

[Manean TennoBOro LWHTA, HA KOTOPBIX PACHONOKEHbl TOABKO
npubopbt A1 KOHTPOAA BeleHUs pexuma u obecneyeHna 6es-
aBapHiiHOH paboThl KOT/AA, HA3bIBAKOTCA MNaHeasIMH ONepaTHBHOro
koutypa [ (puc. 91). OcTanbHbie NPHOOPLI, KOTOPBIE HCOOb-
3YIOTCA 115 aHann3a paboTbl, perucTpaluM MOKA3aHHH H KOTO-
pbie He AO0MXKHBI ObiITb NOCTOAHHO B nNOJe 3PEHHS MAUIHHHCTA,
pacrnofnaraloTcs Ha naHe/asXx HeornepaTtusHoro KoHTypa 3. [lpuGopui,
KOTOPbLIMH MOAB3YIOTCH AAf KOHTPOAS paboTel BCNOMOTraTedbHbIX
MEeXaHH3MOB H NPOLECCOB (HanpHMmep, NpHGOPL KOHTPOAA paboTw
30/0yJaBAUBAIOLIMX YCTAHOBOK), MOIYT YyCTaHaBaMBaThCs Ha
MECTHLIX LLHTAX B HENOCPEACTBEHHOH OJH30CTH OT 3THX YCTaHo-
BOK.

Knioun ynpaBiaeHus BKJIIOUEHHEM H OTKJAIOYEHHEM JBHraTene,
KAKOYH JIHCTAHUHOHHOIO YNpapJieHHs 3aJBHXKKAaMU H BEHTHAAMH,
HanpaBAfiOLLHMH annapaTtamMy AbIMOCOCOB, BEHTHJIATOPOB H APY-
THX PeryjupyIOWHX OpPTraHoB, KJKOUH ynpas/JeHHs CcpeacTBamu
3alkHThl, aBTOMATHKH U GJOKHPOBOK HAXOAATCS HA NyAbTe 2 ynpas-
JEHHUA, KOTOpbId pacnojaraercs nepeil naHeassMH ONepaTHBHOrO
KoHTypa. Takoe paunoHa/ibHOE pacnoJoXKeHHe CPEACTB KOHTPOJA
M YNDaB/EeHHA MO3BOJAET MALIHHUCTY HE OTBAeKATbCH M COCPEno-
TOYHThL BHUMAHHE Ha I1aBHOM.

Ha naHenu onepaTtuBHOro KoHTypa iy nyabTa ynpaBjeHHs
BbiBEJEHA TaKXe TEXHOJAOTHYecKasd CHIHAJH3aLHA NMDPH OTKJOHe-
HHAX OT HOpMaJbHOro pexuma. TexHosornyeckas CHrHanu3auua
ABAACTCH NePBON CTYNeHbld HHOOPMALHH MAWHHHCTA KOTJA0B 06
OTKJIOHEHHAX MapaMeTpoB OT HOPMbl NyTeMm MOAAuyH 3BYKOBOro
CHrHaja M 3aropaHus cBeToBoro tabno co cjJ0BaMu, Hampumep,
«¥YposeHb B GapabaHe HH30K». TexHoJMoruyeckas CHICHAAH3AUNA
Ha3bIBAETCH TAKXKE NpejaynpeauTeabHol.

ABToMaTHueckHe 3aUIUTHI CAYXKaT AAS ApelOTBPaUIeHUs aBa-
pHH Ha 00OpynOBaHHM B Cjyuae OTKJIOHEHWRA 1napameTpoB 3a A0-
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nyctimsle npenensl. JleHCTBHe 3alLHT CBA3aHO C OTKPBITHEM HJH
3aKpbITHEM 3dMOPHbIX OPraHoOB H OCTAHOBOM OCHOBHOTO H BCIO-
MOraTelbHOro 060pyAOBaHHsA. 3autHTel 06LIYHO YCTAHABAHWBAIOTCS
IJA KOHTPO;AA Haubojee OTBETCTBEHHbIX MapamerpoB, upe3mepHoe
OTKJOHEHHe KOTOPBIX OT HODMbl BeAeT K HapylEHHIK TeXHOJOFH-
YECKOro Mpouecca M NOBpexaeHuto 060pyLoBaHHA. 3auluTa BCTY-
naer B AeiiCTBHE B TOM CJyyae, KOTAa BO3MOXHOCTH aBTOMAaTH-
YEeCKOro WM AHCTAHUMOHHOTO YNpasjeHHst HcuephaHbl.

TenoBble 3aLHTLH BKJAOYAIOT CBA3aHHble MeXAy CcoGoH 3.je-
MEHTbI: MepBHYHble YCTPOHCTBA — AATUYHKH, CHa0XKEHHbI® 3NeKTPH-
UECKHMH KOHTAKTaMH, YCHJIHTeNbHble YCTPOHCTBA, yKa3aTeibHble
H MPOMeXYTOuHble pede, HaKAafKH, MepekJlouaread 3alluThi,
KJHOUH aBapUAHOTO OTKJIOUYEHHsl, YCTPOHCTBA MyCKA H OCTaHOBA
HCMOJHHUTEIbHBIX MEeXaHH3MOB.

Ha koriax 06bBIYHO HMEITCA pa3jiHyHble BHAbLl 3aIHT W Tex-
HONOTHYeCKOH (NpenyNpelHTeNbHON) CUrHATH3AHH.

3auure:, nPou3so0AWUE A0KAAbHbIE Onepayuu: BKJIIOYEHHE
HMOYJbCHO-NPEAOXPAHHTEAbHLIX KJIanaHoB fpH MOBLILIEHHH A3B-
JeHH napa; BKJAO4eHHe Ma3yTHbIX (OPCYHOK NMPH MOTYCKHEHHH
dbakena B TOMKe, OTKPbITHE 3aABUXKKH Ha JuHHWH C6pPOCA BOAb H3
6apabaHa KOTJ1a MPH MNOBbIWLEHHH YPOBHA A0 ONpeleleHHOH BeaH-
YHHbLl H T. 4.

Sauurst, OelicT8YOWUE HA CHUXCEHUE HACPY3KU KOTAQ: OTKIIO-
YeHHe NaHend TOMJHBA H Me/bHHLL, MPH MNOBBLIIIEHHH NABJEHHA 34
KOTJAOM, TpH OCTAHOBE ORHOrO BeHTHJAATOpPA H AblMOcoca W T. A.

3awutet, OeldcT8yOUEe HA OCTAHO8 KOTAG: TPH HEAONYCTH-
MOM MOBbiLieHHKH YPOBHSl B Oapa6aHe, nNpH cnycke BOAbl U3 Gapa-
6aHa, OpH OTKAIOUEHHH BCEX AbIMOCOCOB HJIH BEHTHJIATOPOB, NPH
noracaHuu ¢pakena B TOMNKE, MPH MOBbILIEHHH WM MOHHXKEHHH
TeMnepaTypsl feperpesa Mapa f0 OMAcHbIX 3HAYEHHH H T. A.

Onachble 3HaUEHHA OTKJIOHEHHs! OTIeJdbHbIX MapaMeTpos ycTa-
HABJWBAIOTCS 3aBOAAMH — H3FOTOBHTEASIMH KOTJIOB HJH oOMNpene-
JAKTCA NpH NPOBeAeHHH HCMbiITaHHH 060DPyAOBAHHS.

[TpuHuun paboTbl 3aWHT H TEXHOJOTHUeCKOH CHCHANH3aLMH
MOXXHO pacCMOTPETb Ha MpPHMepe HeLONYCTHMOrO TNOBbLILIEHHSA
ypoBHst B GapabGaHe KOTJ14d, T. e. [IPH NepenuTKe (0TKA3 aBTOMATA
HIH OWHKGOYHbIe LeHCTBHA NepcoHada).

SnexTpHuecKas CXeMa 3aLLHTbl MO NMOBbILEHHIO YPOBHA BbIIO -
HAETCSl ABYXCTYIEH4YaTON: MOBbIllieHHe YPOBHSI AOJKHbl MOATBEP-
NHTH ABA KATUHKA ABYX HE3AaBUCHMbIX MPHOOPOB KOHTPOIS YPOBHSL.
YcTanasansalorcs aBa npejeia MOBbLILIEHHS] YPOBHA — MepBbid H
BTOopoil. [lpn noBbllneHHH YpOBHA B 6apabane 40 NepBOro npeaena
MOABAAETCS CBETO3BYKOBOH CHrHaa «[loBbilieHHe ypOBHs a0 mnep-
BOI'C Npefena» U COOHPAETCS LeNoYKa Ha OTKPLITHE 3aABHXKEK Ha
JHHHH aBapHHHOro cAMBAa BoAbl H3 Gapabana. llpu cHHXKeHuH
ypoBHsl B 6apafane 0 NONYCTHMOrO 3HA4YEHHA OHH CHOBA 3aKpbi-
BAIOTCH.

Ecan no kakuM-To NpUUHHAM ypoBeHb B 6apabaHe NPOROANKAET
MOBBHIWATLCA A0 BTOPOro npenena, faercs CBeTO3BYKOBOH cursad
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Puc. 92. Crpy-
KTypHas cxe-
Ma peryanto-

pa.
1— audpdepen-
unarop, 2—
FaBHWA pery-
asrop, 3— pas-
MHOXHKHTEAD
CHrHaaos, 4,
5— aunan K
3a/1aTYHKaM
peryastopa
NHTAHHA M Ha-
Tpy3kH  NWTa-

Puc. 93. Crpyxryp-
Has CXeMa  3JCK-
TPOHHOTO  peryas-
TOpa:
1— patuukn, 2, 4—
H3MEPHTEbHAIK ]
SJEKTPOHHLIA  BAOKH,
3-— 6aokK 1aaaHHA,
5— anuus obparion
CBAH3M, 6~ Koplyc
610K0B  perynntopa,
7— 670K yHpPABAEHHA,
8— HCHOJAHHTCALHLIN
MeXaHusM, 99— pery-
JHPYIOWNA OpraH

TeAbHBIX HACo-
coB

«[lepenutka» W cobHpaercAa Uemoyka Ha OTK/AIOUEHHE KOT.1a B
TaKOH MOC/IeL0BATENBHOCTH: OTKJIIOYAKTCS AYThEBbIE BEHTHIATOPI
H naJdee Mo 6J0KUPOBKE OTKJAIOUAIOTCA Bce pafoTaiouinde nurare-
JH TOMNAHBA H MeJIbHHUbLI, 3aKPbIBAOTCA TrJaBHasa naposas
3aABHXKA HA NapoNpoBOfe H 3aABHKKA HA MHTATEALHOH JHHHH
nepei BOASIHbIM 3KOHOMAai3epOM; OTKPbLIBAIOTCA BEHTHJW HA MpO-
LyBKY NaponeperpeBaresi; NPOXOAMT 3anperT Ha BKJKOUEHHE MoO-
Jlayd MasyTa Ajs MOACBETKA.

AHanornunbiM 06pa3oMm paboTalT ¥ APYyrue 3aulUThl KOTJa.

C nomMouwbio KaUYeH ynpaBaeHHs, PacnoloKeHHbIX Ha NyJabTe,
OCYLLECTBJSETCHA LEeHTPAJH30BAHHOE ynpaBJ/jeHde paboTol KOTeb-
HOH YCTaHOBKH.

C MeCTHBIX LWHTOB yMpaBieHHsl OGbLIUHO BKJIOUaAOTCA Garep-
Hbl€ HACOChl, WIHEKH, APeHaXKHble H ApYyrHe HacoChl. YnpasJeHue
3THM OOOpYyAOBaHHEM OCYIUECTRJAAET nepcoHan, o06cayxuBaio-
WKHA 3TH YCTAHOBKH, HanpHMep MOTOPUCTHI GarepHbix HACOCHbIX,
MaLIHHHCTBI-06XOAYHKH 0O 30J0YA3AEeHHIO, MALIMHHCTLI-0OXOA-
YHKH [0 KOTE€JIbHOMY 000PYLOBAHHIO.

Bce cpeacrBa ynpaBaeHHs KOTe/NbHbIM arperatroM, Kpome
AHCTAHUHOHHOrO (aBTOMATHUECKOTO) ynpasJeHHA, LOJAKHbl HMETb
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pyuHOe (MecTHOe) ynpasJjeHHe Ha CAydal MNOTEPH HanPsKeHHs
M OTKA30B JHCTAHUHOHHOTO YMpaBJeHHS.

ABTOMaTHYeCKOE pery/nHpoBaHue paboThl TeNJOMeXaHHYeCKoTo
06OpYLOBaAHHSA KOTEIbHOH YCTAaHOBKH BO3Jaraercil Ha JoKajdbHble
peryJATopsl WAH TPYNNbl PeryisiToOpoB TeXHONOTHUYECKHX Mpo-
ECCOB H MapaMeTpoB.

PeryiupoBaHue Harpy3kd [M0apoBoro KoTia onpeaessercs
LHCMeTYepCcKOH 3arpy3kod TypOHHbI dsH OT6OPOM napa MoTpebHu-
TeJleM B COOTBeTCTBHH ¢ 3anaHdHem. [nasHbli peryaaTtop 2
{puc. 92) nonyyaeT cMrHan No NaBAEHHIO CBEXETro Mapa 3a KOT-
JoM P: u onepexarollllii CHTHAA N0 MOJ0XKEHHIO PeryJHpYIOLLHX
OpraHoB (KAaMaHOB) A, Npeobpasyemblii B suddepeHumnarope /.
ChopMHpoBaHHbIE B peryasTope ynpaBAsiioWMH CHTHAN udepe3
pa3MHOXuTedb 3 NMOCTynaer B KauecTBe CHrHaJda 3d1aHHA B JH-
HHH 4 U 5 COOTBETCTBEHHO AJSAl PeryasaTopa MHTAHHA KOTJAa H K
peryiaTopamM Harpy3ku MNHTaTelbHbIX Hacocos. [lociennero cHr-
Han1a MOXeT He ObliTb MPH NUTAHHH H3 OO0uled MarucTpani.

B naposbix KOTJax yCTaHABAHBAIOT TakXe pPeryjaTopsl Mo-
fayd NUTaTelbHO# BOAbI, TOMAMBA, BO3AYX4a, PEryjAATOpbl THATH,
Temrneparypsl feperperoro fapa (BbIXOAHblE H MO OTAGILHLIM
30HaM), HenpepLIBHOW NPOAYBKH H T. A.

[lo ynpasasiowieMmy umnyabcy B peryasrtopax (GOPMHPyeTCs
CHTHAJ BO31eHCTBHA HA DEryJHpYIOILHH Opras.

DJEeKTPOHHbIH peryaatop (puc. 93) COCTOHT M3 HM3MEpHTEeb-
HOro 2 H 3/1eKTpOHHOro 4 6/10KOB, yCTaHOBJEHHbIX B OOWEM KOp-
nyce 6. B uamepurenbHblii 60K NocTynawTt GOPMHPYOULHE CHT-
Haabl OT JaTYHKOB / W curHa’a 3anaHus u3 6aoka 3. Ilpu cpas-
HeHHH (DOPMHUDYIOLLHX CHIHAJOB C CHrHaJaMy 3afaHHsa B 6J0Ke
7 co3gaercsi YNpaBASOUIMA HMMYAbC, NMOCTYMAOUWHA HA HCNOJ-
HHTEIbHbLIH MexaHH3M &, BO3NEHCTBYIOUIHH Ha PeryTHpYIOULHHA
oprai 9. B s3aekTpoHHoM O67a0Ke HMeeTcs rJaBHasa o6paTHas
CBA3b 5, HOPMHPYIOLLAA 3aKOH PEryaupOBAHHA.

HcnoaHuTenbHble MexaHH3Mbl COCTOSIT H3  3JEKTPHUECKOro
CEPBONPHBOAA, KOAOHKM [AHCTaHHOHHore ynpasaenus (KIY)
M CHCTeMbl TAF, WapHHpOB H cBa3ell. B kauectse cepsonpusona
HCNOJbB3YIOT ACHHXPOHHbLIE 3JEKTDOABHraTend MepeMeHHOro ToKa,
COeAHHEHHble C PelyKTopoM. KOMOHKH AHCTAHIHOHHOPO ympaBsJje-
HUS CEePBONPHBOAOM CHal)KeHbl NATHHKOM MepeMelleHHs BbiXOL-
HOro BaJja cepBONPHBOAA, KOTOPOEe COTNACOBAHO ¢ MepeMelieHuem
peryaHpyioulero oprasa.

PasButue TexHuku criocobcTByer Bce GoablieMy BHEAPERHIO
BHIUHCAUTEABHBIX W YNPAaBJASIIOUKX MalWlKWH B pPETyJHPOBAHMK pa-
60Tbl  KOTeJabHbIX yCTaHOBOK. Ilpu 3TOM HagexHoCTb paboThl
060pyIOBaHHA H €ero 3KOHOMHYHOCTb BC€ B MeHblleH CTeneHH
3aBHCAT OT CYOBEKTHBHbIX OCOGEHHOCTEH omepaTopa, OT Hanps-
XKEHHOCTH ero Tpy/a.

BoluncaurensHbiM MawuHaM BCe B OoablieH CTeneHH Mnepe-
naiotes GbyHKUHH cBopa, KOAHPOBAHHA MU 06PabOTKH TexHOJ0-
THUeCKOH HH(pOpMauHu Ha 06beKTax (KOT/Aax, OTAeNbHBLIX BHAAX
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060pynoBaHHA), llepepabOTKH W Mepelaud 3TOH HHPopmauuwH B
UEHTPAJH30BaHHblE MYHKTbl KOHTPOAS H NepepaboTKH. DAeKTPOR-
HO-BHIUHCAUTEIbHbIE MalllHHLl B TeMAOTeXHHUEeCKHX YCTaHOBKax
MOXHO Pa3aelnTb Ha HHGMOPMaLHOHHO-BbIYHCAUTe bHble (HIBM)
W ynpassollie BbluHCIHTe bhble (YBM).

HHPOpMaLIHOHHO-BHIYHCAHTENbHblE MALIHHBI BLINOAHAOT (QyH-
KUHH HeNpepLblBHOrO H MEPHONHUECKOrO KOHTPO/S TEXHOJOTHYEC-
KHX MapaMeTpOB, PEerHcTPAalHH W CHTHAAH3ALUMH HX OTKJIOHEHHH,
BLIUHCAEHHS TEXHHKO-IKOHOMHHECKHX TMOKa3areieH, a TakXe Bbl-
naud 0600 eHHOH HHOOPMAUHH B BbLIYHCJAHTEAbHYIO MAaILHHY
cHcTembl ynpasiaedus TIC.

Ha YBM Bo3noXeHsl QYHKUHH KOHTpoas paboTbl yCTaHOBKH
¢ CHTHaAu3audell H PperHcTpalHeldl OTKJIOHEHHH MapaMeTpoB;
MOACYETA M PErncTpauMd TEXHHUKO-3KOHOMHUECKHMX M OTUYeTHbIX
nokasartedel ee paboTbl, aBTOM3THUYeCKOTO MYCKA W3 pasjUyHbIX
TeMJOBbIX COCTOAHHH # ocTaHoBa OOOPYAOBAHWS, ynpaB/ieHHs
MpH aBApPHAHBLIX CHTYALHSX C LeJbl COXPaHeHHsa paboThl ¢ MakK-
CHMAAbHO BO3MOXHKON 1arpy3Kod.

Fnaera oauHHaauaran

AKCIJIYATAUHUSA NMAPOBbIX KOTJIOB
H BCITIOMOTATEAbBHOTO O6OPYALOBAHHSA

§ 42. OPTAHHU3ALUNA IKCNJNYATALUHN U NOKASATENH
PABOTbl OBOPYAOBAHHUA

Ha siekTpocTaRiusax 3kcnayarauusi 060py10BaHHUS OpPraHu3o-
BaHA M0 LEeXOBOMY MPHHUHNY: KOTEAbHbIH, TYPOUHHbLIA (HAH KOT-
AOTYpOUHHBIH), TOMNJAHBHO-TPAHCNOPTHLIA, MEXaHWUECKHH LEeXH,
ueX XHMBOIOMNOATOTOBKH, TOM/AHBONOAAYH H AP. ['paHHueld pasae-
Na KOTENbHOTO 1exa C LeXOoM NOAAayH TONAHBa OOLIYHO CaAyxaT
BBIXOZHbIE BOPOHKH OYHKepOB Cbiporo TONJHBA (Mepel nurtaTte-
Asamu}, obcayKHBaeMble 1eXOM TOMJIHBOMOAAYH, HO OHH MOTYT
6biTh mepeaannt M Ha 06CAY:KHBAHHe KOTeAbHOMY uUexy. [patu-
Iled pasfesa KOTeJbHOr0 uexa ¢ TYPOWHHBIM uexoM cayxaT
3aABHXXKH Ha T[JaBHHX [apONpoBOAAaX KOTJOB W MHTATeNbHbIX
JHHHAX Y TJ1aBHbIX KOMAJEKTOPOB CTaHuuHW. IlaponpoBoan KOT0B
A0 3THX 3aABHXKEK M MUTATeIbHble JAHHWUH OT 3aABHXKEK Ha KOJ-
JeKTOpax B CTOPOHY KOTJOB OOCJYXKHBAIOTCH KOTENbHBIM LEXOM.
B He6oabliMx M MeJKHMX KOTeAbHbIX CTPYKTYypa 3HAUYHTEALHO
ynpouleHa, H OHH MPEACTABJAIT COO0H MPAKTHUECKH 6eCUEXOBYIO
elHHYI0 OPTaHH3alLHl0, BO3rJ1aBjAseMyl0 HAYaJbHUKOM (3aBedylo-
ULHM) KOTEJIbHOMH.

KenayaTaunsi NapoBblX KOTJAOB H KOTeNbHOro 0GOpyAOBaHHSA
3akJouaercs B 0OCHYXHBAHHWH KOTebHbIX arperatoB, BCHOMO-
raTeNbHOro o60pyNOBaHHS, CHCTEM NOAA4H U NOATOTOBKH TOMNJHBA
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(nbliecHCTeM), AbIMOCOCOB, BEHTHAATOPOB, HACOCOB, CHCTeM
yaaneHus LI1aKa ¥ 30]00TBaJO0B, CHCTEM YJABJHBAHHA 304ibl,
ra3oxoioB H AbIMOBbIX Tpy6. Kpome Toro, Ha nepconan KoTelb-
HbIX LEXOB BO3JOXeHa 3alaua 3KCMJyaTaulH CHCTEM OTOMJeHHS,
TeXHHYECKOro BOROCHAO KeH U H MO apOTYLLEHHS,
CHCTEeM [PEeHa)KHbIX W NPOAYBOUHLIX TPYOONPOBOAOB B mnpejetax
uexa; 3faHui U COOPYXKeHUH uexa, OpraHu3aiHd PeMoHTa 3TOro
060pYROBAHHA € 11eAbI0 NOALEePKAHHA ero B paborocnocobHOM
COCTOSIHUH U 06ecreyeHda FOTOBHOCTH K HECEHHIO HArpy3Ku.

JaekTpoo6OpyiOBAHHE B KOTENbHOM HJIH KOTJOTYPOGHHHOM
uexe (3neKTpoABHrartedu, COOPKH, LIHTLI, OCBelUleHHe H .}
IKCMAYaTHPYETCA 3JEKTPHUECKHM LeXOM; CPeACTBa TeMJoTexHH-
YeCKHX H3MepeHHl, aBTOMATHKH M 3aLlHThl — LEXOM TeNnJOBOH
4BTOMATHKH H H3MepeHHit.

O6cay:KHBaHHe KOTeNbHOTO 060PYAOBAHHA DerjlaMeHTHPYeTCs
PSIAOM HOPMATHBHBLIX JIOKYMEHTOB, BKJouaouux: «[IpaBuaa
ycTpoiicTBa H 6e30MacHON 3IKCNAyaTauHH MapoBbIX H BOAOTPEH-
HblX KOTJ0B», yTBepxaeHHbie I'ocroprexnamsopom CCCP; «Ilpa-
BHJA TEXHHUECKOH 3KCMJIyAaTauMH 3TeKTPHUECKHX CTaHILHH H ce-
tei» ([1T3); «[lpaBHaa 6Ge3onacHOCTH B ra3oBOM Xo3siicTBe»,
HHCTPYKUHH 33BOLOB-H3rOTOBHTENEH H MeCTHhle HHCTPYKUHH N0
3KCMJyaTaluKd OCHOBHOTO W BCMOMOraTeflbHOro 060pYyAOBAHHA
H Pl APYTHX (PeXHMHbBIE KapTbl, HOPMATHBHbIE XAPAKTEPHCTHKH
000pYNOBAHHUA, YKa3aHHA W PACNOPFKEHHA AAMHHHCTPAUHH
HT L).

«[IpaBuna ycTpoicTBa u 6€30MaCHON 3KCMAyaTallHH MapoBbixX
4 BOAOFPEHHBIX KOTJOB» PaclpoCTPAHAIOTCA Ha KOTJbl LaBJEHHEM
Gonee 0,7 Mlla u BonorpeiiHnle KOTJIH C TeMmepaTypod BOAb
He Huxe 115° C (napoBble KOTJbI C TONKAMH, KOTJbl-yTHIX3ATOPSI,
Goidepbl W Ap.}). B Hux onpeneiedsl TPeGOBAHHA K KOHCTPYK-
LUHH, H3TOTOBJEHHIO, PEMOHTY W MaTepuajdy ykaszaHHoro o6opy-
JOBaHHA, YKa3aHa HOMEHKAATypa H KOJAHYeCTBO apMaTypbl, H3Me-
PUTENbHOH TeXHUKH, 3allHT, NpHOOPOB aBTOMATHKHM, a TaKxke
npuBedeHbl TPe6OBaHHA K OOCTYXKHBAOUIEMY MepcoHany.

B coorBercteun ¢ [1T3 nepcoHan KoTenabHOro nexa (KOTelb-
HOM) noaxeH ofecneudTb HafeXHYW paboTy BCEro OCHOBHOrO H
BCMOMOraTelbHOro OO0OPYLOBAHHA, BO3MOXHOCTb  LOCTHXKeHHS
HOMHHANLHOHR IPOH3BOAHTEABLHOCTH, MAPAMETPOB H KauecTBa napa
H BOJbl, 3KOHOMHYHbIA H O6€ClINaKOBOYHbIA peXUMbl paboTsl,
YCT4HOBJEHHbIE HA OCHOBE HCTMBbITAHHA H 3aBOACKHX HHCTPYKUHH,
PeryJMpoBOYHbIH [HAMA30H HArpy3oK, ONpefedeHHbld Aas KaxX-
JOr0 THOA KOTAA H BHAA cxkuraemoro Ttonausa. B TIT3 n3no-
*eHbl OCHOBHble TPe6OBAHHA K 3KCMAYaTallHH KOTJIOB H BCNOMO-
ratelbHOro OGOpYAOBAHUS (PACTONKH, OCTAHOBA, OCHOBHbIE pe-
MHMbI, BbIAEPKHBAHHE TEXHHKO-3KOHOMHUECKHX MoKa3areled,
YyCAOBHSI HEMELJIEHHOr0 OCTaHoBa OOOPYAOBAHHA H OCTAHOBOB,
TPpelyIloLIUX COOTBETCTRYIONUIErO pa3pellieHusl, U Ap.).

B HHCTPYKUMAX TPHBOIATCA TEXHHYECKHE XapakTepHCTHKH
H noapobHoe onucaHue 0O0PYAOBaHHA, MOPALKH H CPOKH TEXHH-
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YecKoro o6C/y)KHBAHHA, OCMOTPOB, KOHTDPOJA, PEMOHTOB, AAIOTCSH
npeneabHble 3HAUEHHS M OTKJIOHEHHS MapaMeTpPoB, PeKoMeHAalUHH
no 6e3onacHoMy o6CAYXKHBAaHHID W NpaBHJa Oe3onacHoil paboThbl
06CcAyKHBAKOLLErO MlepcoHana.

Toabko uyerkoe 3HaHHe M CTPOroe BHLINOJHEHHE BCeX YKa3aH-
HbIX TIPABWJ, HHCTPYKLUHH H YKa3aHHH 1O BeleHHI0 DeXHMOB
paborbl 060pyLOBaHHA NO3BOJAET MALIHHHCTY KOTJa obecneuu-
BaTh IPAMOTHYIO 3KCOIYaTAUHIO OGOPYINOBAHHA, NPABHILHO OpH-
eHTHPOBATLCS W NPHHAMATL pelUeHHs NPH BO3HMKHOBEHHH aBa-
pHiHbIX  cuTyaunid. CAOKHOCTL  OGOPYNOBaHHA  3acCTaBasieT
NpeabABAAATb BLICOKHe TPpeGoBaHUA K 06CIyXuUBAIOUWLEMY Mepco-
HaJy KOTeJbHOro nexa (KOTeibHROW).

Bce BHOBL npuHMMaemble Ha 3JeKTpoCTaHuMM paboune, He
HMeolULHe NPOH3BOACTBEHHOW CNEUHAJbHOCTH HJiH MeHsoulHe ee,
0o6s13aHbl MPOHTH NPOGeCCHOHANBHO-TEXHHUYECKYID MOAFOTOBKY B
o6beme TpeboBaHuil KBATHGDOHKALHOHHON XapaKTePUCTHKH B COOT-
BETCTBHH C €IHHBIM TAPHMHO-KBATHPHKAUHOHHLIM CIPABOYHHKOM
{(ETKC).

[Toaroroeka pa6ounx NPOU3BOLHTCA, Kak MpPaBHJI0, B yueb-
HbIX KOMOHHATAX MM APOdeccHOHATbHO-TeXHHUECKHX YUHAHLLAX
(ITY). Hdonyckaercs TaksKe MOATOTOBKA Ha 3AeKTPOCTAHUHAX
MeTOAOM TPYMNOBOr0 WM HHAHWBHAYaNbHOTO OOGyYeHHA 0o cne-
UHaJbHBIM MPOrPaAMMAM.

JlHua, noayuHBWIME TEOPETHUYECKYID M MPOH3BOACTBEHHYIO
MOAroTOBKY, NPOXOAAT CTAXKHPOBKY H MPOBEPKY 3HAHWH HaA Npel-
NpUATHAX, Tae oHu 6yayr paGoTats. B npouecce cTa)kMpoBKH
u3yuaercs o6opyfoBaHHe CTAHUHMH, MPOH3BOACTBEHHLIE HHCTPYK-
UHH W JeHCTBYHOILHE CXEMbl, NPaBHIa TeXHHKH 6e30MacHOCTH H
nokapHoil 6esonacHocTH, npaBuaa [ocroprexnapsopa, n0JXK-
HOCTHbBIE HHCTPYKILHH.

[Tocae 3Toro cTaxkep MoXeT ObiTh JONYWEH K HCMOJIHEHHIO
o6sa3aHHOCTEH HA paboueM MecTe (Ay6aupoBaHuw) nox Hab.aio-
LeHHeM H DYKOBOACTBOM ONLITHOrO paboTHUKA. 3a Bce AeHCTBUA
ny6repa B paBHOH CTeleHH HeCYT OTBETCTBEHHOCTb YKa3aHHbIN
pabotrHHK u cam Ay6saep. Cpok RYOJHPOBaHHS YCTaHABJAWBAETCS
He MeHee 12 pa6oyux cMmen. Jlonyck x aAybaupoBaHuio 0hopM-
JsieTcsl pacnopsikeHdem mo uexy. B rteuenue cpoka my6auposa-
HU oOyuaeMbll [OAXKeH 06s3aTelbHO MPOHTH OAHY-ABe MNMPOTH-
BOABapHiHble TPEHHPOBKH (OOWHE HJIH HHAHBHAYajbHble) ¢
3JeMeHTaMH MoXKapoTyllieHkss B oObeme, ONpeNeNsieMOM AO0JXK-
HOCTHbIMH 00513aHHOCTAMH.

Ha 3HepreTdHueckux npeanpHATHAX 3acayxuaer yraybaed-
HOro BHHUMaHuA npobiema npPOPecCHOHaNbHOH NPUTOAHOCTH,
GHU3HOTOTHUECKOH, MCHXOJOrHYeCKOH H  3MOLHOHAJbHO-BOAEBOH
MOAroToBJeHHOCTH paborHuka. llpuHuMaloTCsl JaHua, AOCTHTUIMe
18-serHero po3pacra, nocie MOJOXKHTENbHOrO MeLHLHHCKOTO
3akjioveHusi. B nanbHedlleM MelHUHHCKHE OCBHIAETEIbCTBOBAHHSA
NPOH3BOAATCA pa3 B ABA roja.

O6caykupatoulemy nepcoHasy Heo6XOAHMO MOCTOSAHHO YFRay6-

186



JATb H COBEPIUEHCTBOBATbL 3HAHHSA, MOBbLIWIATL CBOK KBadH(HKa-
uno. Jlaa 3toro ¢ nepcoHanoM AOMXKHA ObITb OpraHu3oBaHa no-
CTOAHHAA paboTa Mo NOBLILHIEHKIO KBANH(DHKAIHH:

exemecsiuHble NjaaHoBble HHCTpyKTaxu no 1T, TTh, TIb
¥ MPOH3BOACTBEHHbLIM MHCTPYKUHAM H BHeMJaHOBble HHCTPYKTAXH
MO H3MEHEHHSIM CXeM HJIH PexHuMoB paboThl 06OpPYyLOBaHHUA, NO
U3MeHEHHAM [NeHCTBYIOWHX HHCTPYKUHH, aBApUsIM H HECYACTHBIM
cayuasnm;

€)XeKBapTajbHble O6UIeCTAHUHOHHbIE HJH LEeXOBble TPOTHBO-
aBapuiiHble M POTHBONOXKaPHbie TPEHHPOBKH C LEJbl0 TPOBEPKH
cnocoBHOCTH MepcoHada CamOoCTOsTeNbHO, ObICTPO U NPABHJALHO
OPHEHTHPOBATLCA B ABAPHHHBLIX CHTYaUWAX H BbIPaGOTKH HAaBhl-
KOB UETKOH JHKBHAAUHH aBapHHHOTO COCTOAHHS, cpaGOTAHHOCTH
H yMeHHs] KOOPAHHHPOBATL CBOU AEHCTBHS,;

eXeronHasi TeXHHuecxkasi M SKOHOMHYeckas yye6a No cne-
uHaNbHO pa3paboTaHHbIM MporpamMmaM AJst 3akpelJeHHsl Teo-
pPeTHYeCKHX 3HAHMUH H H3yueHMN HOBBLIX BOMPOCOB W NepeaoBbIX
MeToLOB paboThl,

NepHOLAHUYECKOE KYpCcoBoe OOYHE€HHE C OTPbIBOM OT MPOHM3BOL-
cTBa B yueOHbIX KOMOGHHATAX 3HEPTOCHCTEM,

Kpome toro, npoBoautcsi exerogHas npoeepka no [lpasu-
JaM TexHHKH 6e30nacHOCTH W OAHH pa3 B asa roaa — no [IT3,
[1pasnaam noxapHoit 6e30naCHOCTH, MPOU3BOACTBEHHbBIM H AOJXK-
HOCTHbIM HHCTPYKIIHAM.

Ha anektpoctaHuhsix jgomxubl OblTb OGOPYAOBAHbI TEXHH-
yeckHe KabuHeTbl, KabHueTbl No TexHWKe 06e30MacHOCTH, TexHH-
yeckue Gubarorekn. Heo6xonHMo npoBonHThL eeMecsiuHble AHH
TeXHUKH 6e30MacCHOCTH.

Hna ycnewHoro BhiNOJIHeHHS NPOW3BOACTBEHHLIX 3ajxauy Ma-
LIHHUCTY KOTAA MpPeaoCTaB/siercss COOTBETCTBYIOWLAA NOKyMeHTa-
LIHSl, PYKOBOAsIIIME H CNPaBOYHbIE MATEPHAIbl: KOMMJAEKT AeHCT-
BYIOUWHX NPOU3BOACTBEHHBIX U LOJMKHOCTHBIX MHCTPYKUHMH, TenJao-
BbIX CXeM, PeXHMHble KaPTbl KOTJOB, TPAPHKH PACTOMKH KOTJOB
H3 pAas3/jlHUHbLIX TeMJOBbIX COCTOSAHUH, HHCTPYKILHA N0 MOXapHo#H
6esonacHoctu, [T, Tpasuna texHukH 6e30MACHOCTH NMPH 3IKC-
MAyaTaiHd TelJIOMexaHHyecKoro o00pyAOBAHUA 3JeKTPOCTAHUHHA,
IMpasuna T'ocroprexHadsopa, CyToyHas BeAOMOCTb paboThl arpe-
rara H ap.

B npouecce paboTbl MalIHHUCT BeaeT 3aNuCH B CYTOYHOW
BeAOMOCTH paboTbl arperata Hiau pabouyem XypHaje uepe3 pas-
Hble MPOMEXKYTKH BpeMeHH, YCTAHOB/JEHHble B COOTBETCTBHH €
NPOU3IBOACTBEHHOH HEOOXOLMMOCTbIO.

B cyTouHbIX BexOMOCTX U JKYpPHAdax oOTMeuaerca TakXKe
BpeMsl BCex MYCKOBLIX ONepalHidi H BpeMsl BKJIOUYeHHs1 B paboTy H
OCTaHOBA OCHOBHOTO M BCMOMOraTebHOro 060pYROBaHUS.

lMoka3aTtean HageMHOCTH M 3KoHOMHUHOcTH. O KauecTBe pa-
60orbl TIOLL W KOTedbHBIX YCTAHOBOK CYAAT MO PSAY NokasaTtedel,
CPedH KOTOPbIX CJEeLYeT BbleNHTb: KOJHYECTBO BbIpaGOTaHHOMN
SHEPTrHH (TeMJOBOH H 3AEKTPHUECKOH), KO3PADHUUEHT FOTOBHOCTH
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arperata kK pa6ore, HapabOTKy Ha oTKa3, napameTp MOTOKa OT-
Ka30B, YAEJbHbIH pacxol YCJOBHOTO TOIMJIKWBA Ha BblpaboTky
3JeKTPO3HEPTHH U TenAOThl H X Ce6eCTOHMOCTb, YAeNbHAA CTOH-
MOCTb PEMOHTHOro OOCJIYXHBAHHA H psd APYFHX MOKa3saTesned.

[Ton konuuecTBOM OTNYILEHHOH 3HEPrUM MOAPA3yMeBaIOT KO-
JHUYECTBO 3HEPruu, MepeflaHHOe BHEWHUM MOTpe6UTe aAM H Ha
XO351iCTBEHHbIE HYXAbl, 38 BLIYETOM 3HEPTHH, BO3BpallleHHOH Ha
3MEKTPOCTAHUHIO HIH B KOTEJAbHYIO (3JeKTPHUECKOH — Ha MPHBOA
o6opynoBanus IC, TennoBoil — ¢ MATHLIM NapOM, KOHAEHCATOM,
BO3BpalleHHON ceTeBOH BOAOH H T. 1.).

Kospduunent rorosrocTdt Ko NOKA3bIBa€T OTHOLLIEHHE TOAO-
BOrQ BpeMeHU HaxOXKIeHHs KoTJda B paGoTe T, H B pe3epPBE Tpe
K O6IIEMY KaleHZAPHOMY BPeMeHH Tyop!

Keo = Tetm

Tioa

B Tz BXOAHT TaKKe BpeMsi MJ1aHOBO-NpeAyNpeNHTeAbHbIX H
aBAPHHAHBIX Ta.s PEMOHTOB.

Hapaborka Ha OTKa3 KoTJa HJAH ero o6opylOBaHHA xapakTe-
pH3yeTCl yCpeAHEHHbIM BPEMEHEM MeX Ay ABYMs NOCJeN0oBaTe/lb-
HbIMH OTKa3aMH B OTYeTHbl Mepuon (roa). /[las Kotaa 37a Be-
JUYyHHA MoxeT Koaebathca oT 1000 ao 5000 u. ITapamerp no-
TOKa OTKA30B Bblpa)kaeTCA B KOJHYecTBe oTKazoB 3a 1000 y
pa6otsl.

[Ton cpenHerofoBbIM yAeAbHbIM PACXOAOM YCJIOBHOTO TOMAHBA
Ha OTNYLLEHHYIO 3JEKTPOIHEPruio by uau Tenaory by cooTBer-
CTBEHHO MOHHMAIOT OTHOWEHHE FOAOBOFO Pacxoia YCAOBHOrQ ToM-
JMBA, OTHOCHMOTO K OTHYCKY 37€KTPO3HEePrHH bj: HJIH TemoTsl

¥, K TOLOBOMY KOJHUYECTBY 3J€KTPOSHEPrHH Fr. orn, OTMYLLEHHOM
¢ K 3nekrpocradiud (SC), wau Tenaotsl Qs, gt
br= 2 pl=

3: (]

bl

Qlum '

CoOTBeTCTBEHHO CeGeCTOHMOCTb OTNYLUIEHHOH 3JeKTPHUYECKOH
HEPrHH M TENAOTHl OMpefesioT N0 COOTBETCTBYIOWLEH CymMMe
3arpal Ha NPOH3BOACTBO 3JNEKTPHUECKOH I, HJAH TENNOBOH 3Hep-
ruy 3y, NPHXOASILEACH HA €AHHHILY OTNYLLEHHOr0 BHAA 3HEPTHH:

3,
3 rofn !

3,

U,= Qo

U1=

YnensHasi UYKCIEHHOCTh MPOMbILLIEHHO-TPOH3BOACTBEHHONO Mep-
COHANd MCUHUCIAETCH KOJHYECTBOM PaboTaloulUXx, MPUXOASULHMCA
#Ha | MBT ycranosaeHHoit MOwHOCTH. K npoMblliieHHO-NPOH3BOA-
CTBEHHOMY MepCOHaNy OTHOCATCH pabouure, HHIKEHePHO-TeXHHye-
cKe pabOTHHKH, CJIYyXallHe LeXOB CTaHUHH, YNpaBAeHUECKHH
mepcoHasn, oOxpaHa, da TaKXe PEeMOHTHLIH MepcoHan (BKJlouas
BPEMEHHO NpUBJAEKAEMblii). YaeNbHAs CTOUMOCTb PEMOHTHOFO 06-
CAYXHBaAHHAI OMpeAe/sieTcsi CYMMapHbIMH 3aTpaTaMH Ha PeMOH-
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Tbl (M1AHOBO-NpeAyNpeAHTEeAbHble W aBapHiHble), OTHECEHHbIMH
Ha e[MHHLy YCTAHOBJEHHOH MOUIHOCTH CTaHIIHH.

Ha snekTpocTaHUMAX ¥ B KOT@IbHbIX MOCTOAHHO A0JKHA Npo-
BOAHTbCSL pa6GoTa MO YJAyUYIEeHHI0 3KCIJIyaTauHOHHBIX NOKasa-
reneit. Jaa  3TOFO MPOBOAATCA PEKOHCTPYKTHBHbie paboThl,
MCMILITAHHA, BHEAPAOTCA 3(PQPeKTHBHbIE METOAL O06CaYXHBaHUs,
No3BOJSIIOILME [0AYy4NTL GojJee MporpeccHBHble HOPMATHBHbLIE
XdPAKTEDHCTHKH MO KAXKAOMY H3 MPHBENEHHBIX MOKa3aTesen.

§ 43. 3¢HGEKTHBHOCTDH PABOTbI KOTEJJbHON YCTAHOBKH

KoadguuueHT noJe3Horo AeiHCTBHUA W TenJosble MOTepH. -
(EKTHBHOCTL HCTIONB3OBAHHA TOMJWBA B KOTENbHOM arperare
onpejensieTc B OCHOBHOM MOAHOTOH MPOLECCOB MOPeHHs TOMIHBA
M OXJ1aXAeHHA NPOAYKTOB CrOpaHHs.

Boabuias 4acTb TemioTbl NPU CrOPAHHH TOMJHBA BOCMHPHHH-
Maercsl MOBEPXHOCTAMH Harpesa W Mepefaerca Ajs (O0Jy4YeHHs
napa H Ha ero Meperpes A0 3aRaHHOH BEAHUHHBL. IDTO MOJE3HO
ucnodb3yemasi Tennora Quon, KOTOpasn B 6apabanHbix KoTjiax 6e3
MPOMEXYTOUHOTO feperpeBa fapa CJaaraercs U3 TenJ0Thl Harpena
NUTATENbHON BOAbI (C IHTAAbNHEH fiqy) 10 COCTOAHUS ITeperperore
napa (hn) H TEMJIOTHl, 3aTPayeHHOH Ha MOAOrpeB MPOAYBOYHOH
BOAbI (C 3HTanAbNHel finp), BMOCJAEACTBHH BbIBOAHMOM H3 KOTJa:

Qnon=D(hne“"hn.B) +an(hnp“_hn.a),

roe D u D,y — pacxod Napa W 0POAYBOYHOH BOAbI, 2 3HTaAb-
MHA €NHHHUBL Macchl pabouero Tena (HanpuMep, NHUTATeNbHOM
BOAbl) PaBHA An s==1Cn sfns (Cn s — TEMJIOEMKOCTb BOIbI, {0 —
TeMrneparypa BO[bl).

[TpoueHTHO® OTHOLIEHHE MOJ€3HO HCMNOJb30BAHHOM TeMJoThbl K
TenaoTe, BHeCEHHOI B TONKYy (pacnojgaraeMoi), Ha3blBaercst Ko-
3 PHUHEHTOM NOJAE3HOrO AEHCTBHA (6pyTTO) KOTAA, %!

k ——_Qﬂ‘:l — Omm
néy= G100 = 2= 100,

rae B — pacxoa TonauBa, a Qp — pacnonaraemas Tenjora emu-
HHUB Macchl Tonauea. Jas noaasasoulero 604bWHHCTBA TOMJIHB
MPH OTCYTCTBHH BHeWwHero (OT MOCTOPOHHHX HCTOYHHKOB) MOj0-
rpeBa BO3fyxa MOXKHO NpuHATL Qp= Q. [asa cnanues Q) yMeHs-
WaeTc Ha B&IHUHHY TEMJOThl pa3aoeHHa Kap6oHaTtoB Q,, a npu
CXKHTaHHH »XHAKOTO TOMJHBA yBe1H4YHBAETCH Ha 3HaueHHE Temao-
Thl €r0 NpefBapHTEIbLHOrO NOAOrPeBda fi. H, KpOMe TOro, NpH napo-
BOM pacnplie — KONOJHUTEIBHO HA 3HaueHHe TeMaOTbl PaCTblIH-
Baowero napa Qg.

YacTs nose3Hol TEMAOTH (3HEpruy) HCNoAb3YIOT HA COOCTBEH-
Hble HYXIbl KOTJa (NPHBOL AbIMOCOCOB, BEHTH/ISITOPOB, MeTbHHLU,
HAacocoB, MPOAYBKa M T. A.), yMeHblLIas Ha COOTBETCTBYIOLLYIO
BETHYHHY MOJE3HYI0 3Hepruio Q.ep, NepenaBaeMyio 3a MNpenesi
KoTJa.
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Qnen
Qn

OTHOLIeHHE 15y = 100 Ha3sbiBawT Ko3pHLUHEHTOM noJes3-

HOTO JeHCTBHS HeTTO.

HeHcnonb3oBaHHyKly B KOTje yacTh 1ennoThl (Qp— Qnon) coO-
CTaBAAIOT TeMNJOoBble NOTepH, KOTOPble pa3fensitoT Ha NoTepu npo-
Uecca TFOpeHHA (TOMO4YHblE), MOTEPH B OKPYXawulylw Cpemy
(Qs) H ¢ yxoasiulHMH raszamu {Q2).

TonoyHble NoTepH MoApasAedsiOT Ha NOTEPH OT XHMHUECKOro
Hepoxora (J3, MexaHHuecKoro Hefoxora Q, H co waakoM Q.

PacnpeneneHne BHeCEHHOW TemJoTbl Ha MOJE3HYK TelJOTY H
TENJOBble MOTEPH HA3LIBAWT TelJoBbiM 6HanaHcoM Kotaa. Ero
06bLUHO OTHOCHAT K €AHHHLIE MaccChl TONMAKBA, K XK/Kr:

Qi=Q 1+ Q2+ Qs+ Qi+ Qs+ Qs.
rae leQnon/B~

Ecau npunsare Qp 3a 1009, To ypasHeHue TeN10BOro GasaHca
MOXHO 3alHcaTb B BHAE

100=¢,+ g2+ g3+ g4+ gs-+ge
TAg qlzﬂgp, 42———&100, q3=g" i00 u 1. A
Q; Qv

1\

[Totrepu TenaoTbl OT XHMHYECKOrO HELOXOra ¢3 TONJHBA Bbl-
3BaHbl HaJHYHEM B TOMOYHLIX ra3ax NPOAYKTOB HEMNOJHOTO rope-
uua CO, H,, CH,, onpeneasnemMbix razosblM aHa/JH30M B MPOLEHT-
HOM O06beMHOM KOJH4YecTBe. BesMuHHa 3THX noTepb PaBHa cymme

o CO
npousBeneHH 06bEMOB yKa3aHHbIX razoB (Vo =V, HT L)

100
Ha WX Tenaory cropavua (Qcq, Qu, H T. 4.):
9o =2 100=L2Y: | g = VrQcoCOF Quiliat Ben LHY
Q Q» Qr
rae CO, H,, CH; — npoueHTHoe copepxaHHe COCTABJAAOLUHX B
CYXHX (NnpH aHanH3e [HeaeTcs OCyulKa) NpOAYKTaX CropaHHs,
HMEIOULHX yAeabHbll (Ha | Kr Tonauea) ob6beM Ve, M 3 /kr.
[ToTepu OT MExaHHYECKOro HeLOXOra ¢4 TOMAHBA COCTABASAIOT,
Kak [pPaBHAO, HEBLIPOPEBIIHH KOKCOBbLIH OCTAaTOK, ONpeaensieMbiid
no KoJAH4yecTBY TOPOUMX [un, Iyw, Top B npoUeHTAX B 1JaKe,
YHOCE W NpoBaje (NpH CJI0EBOM CXHIaHHH):

32641 r. I
lu./l np — ]
EANE R Q; (a”“‘loo R LTI ey o

Ty )
+a""loo T o

TA€ Qun, QGyn, Gnp — ROAA 304bl B l1aKe, YHOCE W TpoBa’e
(Qua~+apw+amp=1); { — pabouas 304bHOCTb TOMAHBA, %
32,6 — TensioTa cropasus Kokcosoro octarka, MJLXK/Kr.

[ToTepH OT XHMHYECKOTO M MEXaHHUYECKOro HELOXOra 3aBHCAT
oT H36bITKa BO3AyXa B ToMke (&) H B ropenkax (o:); 3Hauu-
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TesibHOE yMeHbllleHHe o, (%) 3aMelNsieT MPOollecc ropeHns BCaed-
CTBHE [JIOXOr0 MOCTYNIEHWS OKUCJMTEIS K TONJWBY HIH e€ro
HexBaTkn. C pyroi# CTOPOHbI, NOBbILIEHHbIE W36LITKH BO3dyXa
BbI3bIBAIOT CHHXKEHHe TeMmuepaTypbl ra3oB B Tonke W BeAyT K
YXY/LIEHHIO FOPeHHA W K POCTy notepb ¢s. CHabHoe BJAHSIHHE Ha
BeJHUYHHY ¢ OKa3blBaeT TakKe BHA CHKHMraeMoro TBepaAOro TONJH-
Ba, KAYeCTBO €ro nomosa (4em MeHbille pasMep yacTHu, TeM [oJ-
Hee NPOHCXOAHT BbIKHI), KOHCTPYKLHSI TONOUYHOrO YCTPOACTBA
H crocob CHHUraHus Tonjausa.

[Totepu TennoOTHl CO WAEKOM ¢ TAKXe OTHOCATCHA K TOMOY-
HbIM [OTEPSIM; OHH BBI3BaHbI TeM, 4TO ULT1aK, yaadsieMbld U3
TONKH, HMeeT eule AO0CTAaTOYHO BbLICOKYIO TeMllepaTypy, ﬂ.nﬂ
Tonok ¢ THIY 3TH noTepu HeBeNUKH U NpH HeGobinOH 30JbHOCTH
MOTyT He YUHTbIBAaTbCHA; B TOMKAX C XKHAKHM [JaKkoylajeHneMm
noTepH ¢s BbIINE, TAK KaK 11JaK HaxXxOAHMTCA B pacniasjaeHHOM
COCTOAHHH.

[Torepu ¢ yXoaslUWMH razamH g CBA3aHbl ¢ TeM, YTO MNOKH-
JawliMe NocaeaHi0K MOBEPXHOCTb Harpesa lasbl UMEIOT Temie-
paTypy Uy CywectBeHHo 0ojlee BLICOKYIO, UEM TemnepaTypa BO3-
ayxa, 3abupaeMoro B KOTed fy ; M3 atmocdepn. Besuunua sTHx
NoTepb 3aBHCHT OT PAa3HOCTH SHTANbNHH YXONAWMX ra30B [y H
X0J04HOr0 Bo3ayxa [y s:

q2 )\'—Ixu(loo q4) Crvr yx_awfxntunv (100_q4)’
Q Qp

rae Cr, Cx s — TEIIOGMKOCTb a3a W XOJNOQHOrO BO3AyXa,
MIx/(M*-°C); V°, V. — yaenbHbiil 06beM (Ha | Kr Tomausa)
TeOpeTHYeCKH Heo6X0AHMOro BO3AYyXa W NPOAYKTOB CrOpPaHHs Npy
K03 puuHeHTe H36bITKA Boanyxa B YXOAALHX ra3zax oy [1puban-
KEHHO CUMTAR (X H V°/Qp=const, MoxHO npuseseHHoe
Bblpa)KeHHe NpeiactaBuTb B BHAE

qz':Aa\,\ {Kaﬂyx—tx.niy

rie A nu K, — pa3MmepHble KO3 DHUHEHTDL.

[Totepn Tenaorol B OKPYXKAWOILYIO CPELy HPOHCXOAAT uyepes
orpakaeHHe (o6MypoBKY) KOTJa N.J10WEAbIO SF HMerolee CHa-
py>KH GoJee BbICOKYlO TeMuepatypy fc;, ueM ‘remnepa'rypa OKpYy-
XKawluero Bo3ayxa fqe:

— Z(F'aki) (1\‘7—’0c)
Qo= Lzl o —ter)

[1pu onnHakoBOM KO3 PUUHEHTe &y = dx Tena00TLAUH MO NO-
BEPXHOCTAM [ BCex cTeH HOJydyuM

Q . au(lrv—’m')ZFi . ZFA
5= 5 g=-.
TennoBo# notok g MeEHsieTCA He3HaYHTeJNbHO ¢ HW3MEHEeHUEM

MOLLHOCTH KOTEIbHOH YCTAHOBKH, TaK KakK TeMHepaTypy CTeHKH
BLIGOPOM H30JAUHMM CTPEeMATCA MNOAAEPKHBATb HA MNOCTOAHHOM
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6e3onacHoM 1J5 nepcoHasna yposHe (f-< 45°C), a oTHOwWeHHe
YFi/B, kak H gs, yMeHbLIaeTCS.

M3meHeHnne Harpyskd koTJa Majo BJAHAET HA TeMmneparypy
Hapy»Ho! CTEHKH OOMYDOBKH fo;, @ pacxoi TOMjWBa B 3asucur
0T Harpysku JuHeiiHo. [TosTomy, 3Has norepH g5 1pPH HOMHM-
HaNbHOW Harpyske, MOXHO HaWTH 3TH 1LOTepPH npu a1000# Ha-

rpyske D:

HOM D How

d5=4q5s D

MoBbileHHE IKOHOMHYHOCTH KOTe/bHON ycTaHoBKH. Bonpocam
IKOHOMHH TONJIHBHO-3HEPreTHUECKHX pecypcoB npuaaercs 60.b-
il0e 3HaueHHe BO BCEX OTpACJAAX HApPOAHOrO XO3ANCTBA H OCO-
6eHHO B 3HEPreTHKe — OCHOBHOM TOMJMBONOTpebasIOUIel OTpacau.
Ha xaxaofl cTaHuuH, B KoTenbHOW pa3pabaTbiBAOTCA OpPraHu-
33aUHOHHO-TEXHHUYECKHE MEpOINpPHATHS MO COBEpLICHCTBOBAHHIO
TeXHOJOMHYECKHX IPOoLeccos, MoAepHH3auuHn obGopynoBaHHsd, Mo-
BbILIEHHID KBAJH(DHKALHK nepcoHana.

BeneHue onTHMaJbHbIX BO3AYWHLIX PEXHMOB TOMKH SABJACTCA
OCHOBHbIM YCJ0BHeM obecneueHHsi 3KOHOMHYHOH pa6oTbl KoTJa.
TonouHble NOTEPH 3 U g4, KAK OTMeHAJ0OCb, CHIbHO 3aBUCAT OT
M30BbITKOB BO3AYyXa B ropejkax (o) H B Tonke (a.). Heobxoanmo
CKHraTb TOMJHBO MPH u30bITKAX BO3Ayxa, obecrneynBaloLLHX
MOAHOE BbIfOpAaHHE TOILIMBA., IJTH M3OLITKH YCTaHaBJIMBAOTCA B
npouecce HaNajoOuHbIX HCNLITAHHH. 3JHauuTeJbHOe BO3AeHCTBHe
Ha 3KOHOMHUHOCTb H TeMNepaTypHbli YPOBeHb TIOPEeHHSl OKa3bi-
BAIOT NpPHCOCHl B Tonke. PocT KojaWuyecTBa MNPHCOCOB CHHXKaeT
“36bITKH BO3AyXa B ropedkax, 3p¢ekTUBHOCTb MepeMelHBaHKS
TOIIMBA ¥ IIPOAYKTOB CropaHua ¢ BO3AYXOM, YBEJIHWYHBAET NOTEPH
gs 1 g UToObl H36€XKAaTb yBeJHUEHHS TONOUHBIX HOTEpb, HOBhI-
waioT oblHe H3ObITKH BO3lyXa B TONKe, UTO TakxkKe HebGjarompH-
ATHO. [lyTn noBblwieHHA 3¢deKTHBHOCTH TONOYHOrO npouecca —
ycTpaHeHue HPHCOCOB B TOMKE, OPraHnu3auns oNTHMaAbHOTO pexi-
Ma ropeHus, NposBejleHHe HCHbITAHWHA, NO3BOJSIOLIHX HAaXOAHTb
3TH YCJOBHA.

Han6oabltliMK NOTEPSIMH B KOTJIE ABASIOTCS [IOTEPH C yXxoas-
HIMMHK rasaMH. Mx BeiHuuHa moXKeT OhbiTh CHHXEHA NpPH YMeHb-
iWweHHd H36bITKOB BO3JyXa B YXOAfWWX rasax, TeMmlepaTypbl
YXOASAIHNX ra3os, a Takxke NPH NOBbIIEHHH TeMNepaTypbl BO3Y-
xa, 3a6upaeMoro U3 OKpyxawiuel cpeibl.

Hau6onbuiee BHHMaHue cilelyeT YyAeifiTh YMEHbLICHHIO Oyy.
OHno ob6ecneurBaerca paboToH TONOUHON Kamepbl HA MHHHMAJbHO
AONYCTHMbIX (MO YCJOBHAM BbiXKHra TOHAHBA) H3ObITKax BO3lyXa
B TOMNKE W I[PH yCTPaHeHHH MPHCOCOB B TOMKE W B rasoxopax.
CHHIKeHHE Qg MO3BOJISET TAaKXKe CHUXKATb MOoTepd Ha cOGCTBeH-
Hble HYXbl MO ra3oBO3AY!IHOMY TPakKTy H BJedeT MOHHMKeHHe
TeMmnepaTypbl yxoasiuldx rasos. [Ipucocsl Bo3Ayxa B TONKY raso-
Ma3yTHbIX KOTJIOB MPOW3BOAHTENBHOCTBIO 320 T/4 M HHXKe He
LOJXKHbI npeBbllath 5%, sbiwe 320 T/u — 3%, a 4AA NblAEYroJb-
HbIX KOTJOB TOH K€ NPOM3BOAMUTENBHOCTH COOTBETCTBEHHO 8 u
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5%. Ilpucocel BO3Ayxa B ra3oBoM TpaKTe Ha yyacTke OT BbIXOAa
U3 naponeperpesaTe sl 10 BbIXOAA H3 AbIMOCOCA He AOJKHBI fpe-
BbllIaTh (6e3 yuera 30J10y/0BHTe/eH) NPpH TPyOuaTtbix BO3AyXOHO-
aorpeBarensix 10%, npu pereHepaTHBHBIX 25%.

[Tpn pabote KOTNa 0AHHM M3 OCHOBHLIX Napamerpos, Tpe6yio-
L(HX MOCTOAHHOrO KOHTPOJIA W HCNPABHOCTH NPUGOPOB, ABIAKTCA
H3OLITKH BO31YXa B TONKE WJK 3a OLHOH M3 NEPBbLIX MOBEPXHOCTEIl
HarpeBa. McTOUHHKOM IMOBHIILIEHHBIX NMPHCOCOB BO3AyXa B raso-
X0nax ABJAACTCA H3HOC HJAH KOpPO3UA TPYyO B TPy6uaThiXx BO3AYXO-
noAOTpeBaTe/inX (MPeHMMYUIeCTBEHHO XOJIOAHbIX Ky6OB), UTO Tak-
e FABAACTCHA NMPHUHHOW MOBLILIEHHA PaCXONa 3/1eKTPOIHEPTrHH Ha
TArYy H AyTb€ W MPUBOANT K OFPaHHUYEHHIO HATPy3KH.

Temnepatypa yxonsuiux rason iy, 3aBHCHT kakK OT H36LITKOB
BO34YyXd, Tak H OT 3PQPEKTHBHOCTH pabOThl MoBepXHOCTeH Ha-
rpesa. [Ipn nosmjeHnu Ha Tpy6ax 3arpsA3HEHH{ CHUIKAETCH KO-
3¢ @HIUHeHT TENNOOTAAUH OT ra3oB K TPy6aM H noswllnaercs Oy..
Iaa ynaneHna 3arpa3HeHdd cineiyer HPOBOLWTL peryaspHYIO
OUHCTKY nosepxHocTedt Harpepa. [lpn Moaepuusauum kotaa c
LCJIbIO TIOHHXKEHNR T}y, CjenyeT, 0AHaKOo, MOMHHTh, 4yTO 5TO MOXET
BbI3BaTh KOHIEHCALHIO NAPOB Ha CTeHKax TPy6 xoJ0aHbiX Ky6oB
BO31YXONOAOrPeRaresss H X KOPPO3HUIO.

Bo3aeficTBoBaTh Ha TemnepaTypy OKpYXawouiero BO3AyXa
BO3MOXKHO, Hanphmep, nytem lepek/iueHHss or6opa BO3Ayxa
(C y/iHUbl HJIKH M3 KoTenbHoro uexa). Ho npu stom cieayer nom-
HHTb, 4TO NpPH OTOOpe BO3AyXa H3 KOTEJNbHOrO MOMELLeHHS] YCH-
JUBAETCA €erc BEHTHJIAUHMSA, NOABJSIOTCA CKBO3HSKH, a B 3HMHee
BpeMS 1¥3-33 NIOHHXKEHWUA TeMNepaTyp BO3MOXKHO pa3MopakHBaHne
Tpy6onposoaoB, NPHBOAALLEE K MOSBJIEHHIO aBADUAHBIX CHTYALHH.
[TosToMy 3a6op Bo3ayxa H3 KOTENLHOrO NOMelleHHA B 3HMHee
BpeMa onaceH. EcTecTBenHo, B 3TOT NEPHOL IOTEPH §2 O6LEKTHBHO
BO3pAcCTalOT, TaK Kak BO3AyX MOMET HMeTb ¥ OTpPHLATEIbHYIO
TemnepaTypy. MaumdHHCT D0JKeH MNOAdepXKHBaTb TeMmnepaTypy
BO3/yxa Ha BXojle B BO3JAYXONHOAOrpeBaTelb Ha KOPPO3HOHHO-
6e3011aCHOM YPOBHe, NPHMEHAA MOAOTPeB B KajopHdepax WM
PEeUHPKYJIAILHIO TOpsyero Bo3iyxa.

PocT notepb TenjoTbi B OKPYXKalOWYIO CPE1y MOMKET NRPOHC-
XOAHTb NPH paspyuleHHAx 06MYypPOBKH, H3ONALUHH H COOTBETCTBYKO-
emM 06Ha)XeHHH BHICOKOTEMNEpaTyPHbIX MOBEPXHOCTEH, NpH He-
NpaBHIbHOM BbIGOpe HAH HEKAueCTBEHHOM PEMOHTe H MOHTAXe
o6myposkH. Bce Henonaixum 10/mkHbl BLIABAATLCA npH o6xoae
KOT/1a MALIHHHCTOM, 33HOCHTBCA B JKYpPHAT 1edekTOB H CBOEBpeE-
MEHHO YCTPaHATLCH.

Ias obecneueHns rpaMoTHONA 3KOHOMHUHON 3KkCIIyaTaUHH A5
BaxTeHHOro 1epcoHana pa3pabaTbiBalOTCA PeXXHMHbIE KapTbl,
KOTOPhIMH OH A0/KeH PyKOBOACTBOBATbLCA B CBoeil pa6ore.

PexxumHas kapta — A0KYMEHT, NPEICTaBJEHHbI B BHAe Ta6-
JHUbl 4 rpadukos, B KOTOPOM 151 pA3JIHYHBIX HArpy3ok H coue-
Tauu# OGOpYlOBaHHA yKa3aHbl 3HAYEHHS TMapameTpoB, oOnpe-
pesownx paboTy KoTaa, KoTopbie Heo6XoaHMo cobawaaTh. Pe-
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JKHMHBIE KapTbl COCTaBASIOTCS Ha 6a3e pe3ybTaTOB MCHBITAHHH
110 ONTHMAaJbHBIM, Hanbo1ee IKOHOMHUHBIM K HAAEXKHBIM pexXUMaM
nNpH pa3/juuHbIX Harpy3kax, KadecTBe HOCTyNnamoulero TolAuBa H
pa3Nu4HOM COueTaHHH paboTraiollero OCHOBHOTO H BCIOMOraTelb-
Horo o6opyaoBaHHsa. B ciyuae ycTaHOBKM Ha CTaHILMW OXHOTHA-
HOro o6GOpyAOBaHWA HCMbITAHHA NOBbILIEHHON CJ0XHOCTH MpoO-
BOASITCA HA OAHOM H3 KOTJIOB, a AJS OCTajbHbIX KOTJOB HCHbITA-
HHS MOTYT He MPOBOAWTbCA HJAHW MPOBOAATCHA B COKPAILlEHHOM
obbeMe (UCHONDb3YyeTCH PeXHMHAs KapTa HCMNbITAHHLIX KOTJOB).
PexumHble KapTbl [OJXKHbI DEryAsipHO epecCMaTpHUBaATLCH H
H3MEHATHbCA (NMPH HEOOXOAHMOCTH). YTOUHEHHSA M H3MEHEHUS BHO-
CATCH NpH Mepexoje Ha HOBble BHAbl TOMJIHBA, I[0C]e PEMOHT-
HbIX W PEKOHCTPYKLHOHHbIX paboT.

[InAa xapakTepHblX AHaNa3OHOB HArPy30K B PEXHMHYI KapTy
B KauecTBe OHpeledsiollHX HapaMmeTrpoB oObLIUHO BBOAAT: jaB-
JeHHe W TeMmIepaTypy napa OCHOBHOMO W MPOMEXYTOUHOro nepe-
rpesa, Temnepatypy NHTaTeNbHON BOAbI, YXOAALLHX ra3oB, KOJH-
4eCTBO, @ HHOrA1a W KOHKpeTHOe yKa3aHue coueraHus paborato-
IUKX MEeNbHHUL, TOPEeNOYHbIX YCTPOHCTB, AYTbeBbIX BEHTHJASATOPOB
H bIMOCOCOB; COCTaB MPOAYKTOB CropaHHs 3a NOBEPXHOCTbIO Ha-
rpeBa, nocje KoTopoi BHepsble ofecrneunBaeTCs AOCTATOUHOE fie-
peMeluHBaHue Tra30B (KOHBEKTHBHHIH NaponeperpesaTefb MJH
BOAAHOH 3KOHOoMal3ep Il cTyneHu); nokasaTend HajleXHOCTH
paboTbl OTAEAbHBIX IOBEPXHOCTER HJH 3JEMEHTOB KOTJa H no-
KasaTtead, ofJeryaride ynpasjeHHe KOTJAOM HIH Haubonee Gbi-
CTPO pearHpyiollne Ha OTKJOHEHHE pexHMa H BO3HHKHOBEHHE
aBapuiiHbix cHTyauui. B kauecrBe nociepHnx nokasartenei 10cTa-
TOYHO YacTO HCHOJb3YIOTCA: TeMllepaTypa ra3os B paiioHe HauMe-
Hee HajexxHo paboTawuledl NOBepxHOCTH Harpesa (HanpHMmep, B
NOBOPOTHOH Kamepe, nepes 3arpasHaeMofl HAM ULTakyeMOH KOH-
BEKTHBHOH MOBEPXHOCThIO W T. 4.); CONPOTHBJEHHe (nepenai aas-
JeHHit) 3arpA3HAEMblX, LIJaKyeMblX W KOPPOAHPYeMbIX MOBEPXHO-
creid narpesa (KIIII, sosayxonoaorpesaTesb); pacxoa Bo3ayxa
HA MeJbHHI(bI H HX aMlepa)KHas Harpyska — ocobeHHO Ha Ton-
AUBax MepeMeHHOro COCTaBa; Temneparypa cpeabl H MeTajga
B HEKOTOpbIX HanboJee onacHbIX ¢ TOUKH 3peHHst neperpesa I1o-
BEPXHOCTAIX Harpesa.

KpoMe Toro, B peXKMMHOH KapTe HaXOAAT OTpa)KeHHe Nepuo-
JHYHOCTb BKJIOUEHHSI CPeACTB OYHCTKH MOBEPXHOCTEeH Harpesa
M ocobble yca0BHA paboTbl OTAeNbHbIX 3JeMEHTOB W 060pyaoBa-
HYA (Hanpumep, cTeleHb OTKPbITUA OTAEAbHBIX PeryJHpYOUHX
BO3]YLIHbIX W ras3oBhix 1UH6EpPOB, COOTHOILEHHE CTeneHH OTKPbI-
THA WHOEPOB NEPBHYHOrO W BTOPHYHOrO BO3AYXa ropenok; ycjao-
BUS paboTbl JWHHUH peulpKyasilid ras3oB W paGoueil cpeabl
HT A).

[Tpu cxkuraHuH Masyra B pexuMHBIE KapTbl NOMOJHHTENbHO
BHOCHTCA TeMllepaTypa ero HpeABapUTENbHOr0 MOAOrpeBa, NpH
KOTOpO# o6ecneynBaeTcs HaaeXKHbI TPAHCIOPT MasyTa 1Mo masy-
TONPOBOAAM H ero pacnbi B ¢pOpCyHKax.
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Hapaay ¢ onpejeneHnem coctaBa ra3os ANs BbIABJEHHN ONTH-
MaJbHOCTH TOMOYHOrO pekHuMa HeoOXONHMO pery/aspHo ofipele-
JAITb NIPHCOCHI [@30B B TOMKe U B KOHBEKTHBHLIX ra3oxojax.

BuiTyioulee MHeHHe 0 HepoCTaTO4YHOW OMAcCHOCTH MPHCOCOB
80374yXxa B TOIIKe, O BO3MOXHOCTH HCNO/Nb30BAHHA 3TOr0 B031yXa
B 1poluecce ropeHusi HesepHo W onacHo. [leno B tom, uto 60.b-
WwafA 4acTb BO3AyXa, NOCTynalolllero 8 TOHKY € MPHCOCaMH, 1po-
HHKaeT yepe3 HeMJOTHOCTH CTeH TOMOYHOW KaMmepbl OTHOCHTEIbHO
HebONbIIWX pa3MepoB U He MOXeT ayb60KO TpOHHKaTh BHYTPb
TONOYHOA KaMepbl.

IBurasicb 86/1M3H 3KPaHOB, B 30HE OTHOCHTENbHO HEBBICOKHX
TeMneparyp, 3TOT BO31YX B ropeHuu ydyacrsyer c1a6o. B ocHoBHOA
e 30He ropeHus BO3jyxa He XxBaraeT, yaCTb TOMJIWBA, HE BbLITO-
pas, BBIHOCHTCA W3 TONKH, NOAHMMARA TaM TeMIlepaTypbl W C03ia-
Basd BOCCTAHOBUTENbHYIO cpeay. [loBollieHHe TemnepaTypbl uac-
THU TONJKWBA (a ClAeA0BaTEedLHO, 30Abl) H BOCCTAHOBHTEABHAN Cpe-
13 YCHJAHBAKT NPOLECC LIAAKOBAHHA M 3arPA3HeHuss Tpy6.

BBuay BaxHOCTH noadep)kaHus ONTHMAJbHOrO BO3AYIWHOrO
pe)kuma TONOYHOro Nnpouecca IKCIAyaTaUHOHHbIA nMepcoHas CTaH-
UHH JOMXEeH TNOCTOAHHO CJEefHTb 3a HCOPABHOCTbIO NpUOOPOB
rasogoro coctaBa (Op nau CO;) ¥ BecTH TeKywHii KOHTPOJb
IIOTHOCTH TONKH H KOHBEKTHBHBIX Fa30X0AO0B llyTeM HapYXKHOTO
OCMOTpa W OnpejeieHdss NpUcoCcoB.

[TapameTpbl, BXOAfAllLHEe B pPEXHMHYIO KapTy, HCHOJb3YIOTCH
pH HacTpoiKe 3aLUHT H CHCTEM aBTOMATHUECKOro peryJupoBa-
HAA.

§ 44. LWNAKOBAHHE TONKHU U TPYB,
NPOTHBOLUTAKOBOUYHbIE PABOThI

Pa6ory napoBoro Kor/sa Ha TBepAOM TOIMJHBE CONPOBOXAAKT
TaKue HexesaTeNbHble ABJEHHS, KaK WJAaKOBaHHe CTeH TONKH H
Tpy6 nosepxHocTed Harpesa. [Ipu BbICOKHX TemmepaTypax, pa3-
BHBAeMblX B TOMKaX, 4aCTHUbl 30/bl MOTYT MepexoiuTb B pac-
naaBJeHHOEe WJWH pa3MarueHHoe cocTofHue. Hekoropbie M3 3THX
YaCTHL MOrYT HEeCYUIMM ra3oBblM HOTOKOM JAOCTaBAATbCA H CO-
yAapATbcs ¢ TPy6aMu TOMOUHBIX 3KPAHOB HAH MoBepxHocTed Ha-
rpeBa W HajdMHnaTh Ha [OCAe]HHX, HaKanAuBasich 6OAbLUMMH
Maccamu.

lilrakoBanne — 3T0 NPOLECC MHTEHCHBHOrC HAJHANAHWA HA MNOBEPXHOCTH

TPY® H OOMYPOBKH HACTHU 304abi, HAXOARKUIHXCR B PACNIABREHHOM WJH DPA3MATr-
YEHHOM COCTOSIHHH.

3T10oT Npouecc CONposBoxiaercs obpasoBaHHem 3HaUUTENbHbBIX
HapoCTOB, KOTOpPble BpeMs OT BpeMeHH OOPYWHBAIOTCA, Bhinalas
B HUXHIOI uacTb TOnkd. [Ipy nmagedHHH 11akoBbiX HapoCTOB
MOXET NPOHCXOAHTH dedopMaurs HAH paspylledne TpyOHOH CH-
CTeMbt 1 OOMYPOBKH TONOUHON KaMepbl, a TaKe IIaKOy1ansio-
wHx ycrpo#icts. [IpH Bbicokux Temnepatypax yunasuiMe rabibbl
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11aKa MOryT pacnjaBJsiTbCA, NMpeBpalllasiCb B MHOMOTOHHbIE MO-
HOMATbI, 3aMOMHAIOUME HHXKHIOKW uyacTb Tonkd. [lonoGHble 3a-
WJAaKOBKH TONKW TpeOylOT OCTaHOBAa KOTJa W NpOBEeAeHWs pac-
WIaKOBOUHBIX pabor.

sakoBaHHiO MoaBepPraTCa Takxke TpyObl nosepxHocTed Ha-
rpeBa, pacnoJo)KeHHble Ha Bbixoje M3 TOnku. B 3ToM cayuae
POCT WJAKOBbIX OTJOXEHHH NpUBOAMT K 3306HBaHHMIO NpPOXOI0B
Mexa1y Tpy6aMH W K 4aCTHUHOMY HJH [OJHOMY MePeKpPbITHIO
cedeHusi AJA npoxopa rasosB. UacTHuHoe MepekpbiTHE TNPHBOAHMT
K BO3pacTaHHIO CONPOTHBJEHHSI NOBEPXHOCTH HAarpeBa H yBesWue-
HHIO 3arpy3Kd AbIMOCOCOB. EciH MOLLHOCTH AbIMOCOCOB HeaoCTa-
TOUHO AJA BLIBOAA MPOAYKTOB CrOpaHW® H3 3atllNakOBaHHOro
KOTJ1a, TO CHHXKAIOT ero Harpysky.

Ha waakoBaHne cHAbHOe BAHSIHHE OKA3bIBaeT COCTOsIHHE 4a-
CTHLBI, KOTOPOE 3aBUCHT OT TeMnepaTypbl ra3os, ra3oBoro cocra-
Ba MNPOLYKTOB FOPEHHS, CBOHCTB 30Jbl, B HAaCTHOCTH TEMIlepaTypbl
ee MJaB/AEHHA, 301bHOCTH. B 3HaunTeNbHOI cTeneHu Npouece uLia-
KOBAHHA 3aBHCHT OT MalUMHHCTA, OT BEAEHHA TOMOYHOrO peXXHMa.
Taxk, npu HegoCTaTOUHOH mMojaue BO34yXa MPOLECC FOPeHHs npo-
TeKaeT B YCJOBHAX HEXBATKWH KHCJOpoda H B TOMKe CO31aercs
BOCCTAHOBHTE/NbHAS WJH N0OJYBOCCTaHOBHTEIbHAA cpeda. B 3tux
YCJIOBHAX MHOrHEe OKCHAbl NepexoisiT B 3akHCHble dopmbl. B uact-
HOCTH, OKCHibl Xkesesa Fe,O; moryt nepexoantb B FeO, o6pasys
wuakorekyune cmecd FesOa—FeO (npu 900--930° C), kpome
TOr0, B BOCCTAHOBHTEJbLHOH HJAH MNOJYBOCCTAHOBHTENbHOH cpeie
TeMHeparypbl pasmaruyeHds, nedopMaunyl H NJaaBJeHHA 30Jbl CHH-
xatwrest Ha 100—150° C, a uHorna u Goablite.

Boabuwioe BaHsiHHe Ha LL1akOoBaHHe CTeH OKa3blBaeT yjlapHoe
ZeficTBHe ropsaulero ¢dakeaa; ymMeHblUeHHe CKOPOCTH H yrja Ha-
Geranusi dakena Ha cTeHky 6JaronpuATCTBYeT CHHXKEHHWIO Lja-
KOBaHHS.

Ha maakoBanue Takxe oka3biBaeT BJHAHHE AJHTENbHOCTH
paboThl KOTJla M COCTOAIHWE NOBEPXHOCTH: oTMmeuaercs Gosee
CHJIbHOE LIJAKOBAHWE UIepOXOBATbiX HEOXJAXK1aeMblX CTeH, HMewo-
XX nNoBbllleHHYW TeMnepatypy. LllepoxoBarast noBepxHOCTh
yaAep:KHBaeT 4YaCTHUBI 30/bl H CO3/3eT YCJOBHA NOBbILIEHHOH
ONAaCHOCTH LUJAKOBAaHHA, C yBelHUEHHEM AJNUTENbHOCTH 3KCMJya-
TauWH BCJEACTBHE KOPPO3HOHHBIX MPOUECCOB, 3arpsa3HeHHs Tpyo
1wepoxoBaTocTh Tpy6 pacTeT. ECAW He OUMLLATb HAPYXHYK MNoO-
BEPXHOCTb TPY6, TO AaXke MPH CXHraHWH CJaabolTaKyOUWHX Ton-
JHB CO BpeMeHeM MOXeT MPOMCXOAHTL yBeJMueHHe ILJaKOBaHHsA
NoBepXHOCTed Harpesa.

PacwnakoBka TONOYHOH Kamepbl H HOBepPXHOCTe# HarpeBa —
AJHTeIbHbIH M TPYyAOeMKHH mnpouecc, TpeOyOWHH NPHBJCUEHHS
3HAUUTENbHBIX JIOACKHX H MaTepHalbHbiX PeCypCoB.

[Ons cHHXKeHHS WM JIMKBHAAUMH WJAAKOBAaHWS HEO6X0AMMO
TUWATeJIbHO CJAeANTb 3a TO/ALEPKAHHEM OKHCJAHTEIbHOH cpedbl B
TONOUHOH Kamepe (N0 MOKA3aHWUSIM KHCJAOPOAOMEDPOB) B LEIOM
W 10 ee CTOPOHAM; 3a PaBHOMEPHOCTbIO pacnpejesieHdst TOIJIHBA

196



10 Vi
1
e T‘u/
D \U/
i3 e
X |
\l R ! I'l\\
/ N ‘/|\\
i 4 | Xeassn

Puc. 94. O6aysounuie annapatbl
TOMKH:
@ — MaNoBLABHXHOK {OM-0,35),
6 — BOuAsiHOH, [ — Hacaaka, 2 -— CoO-
nna, 3 — 'r;i_véa IKpaHoB, 4 — oOmy-
poBka, § — pama, 6 — dnaney, 7 —
anekTpodpuratenp, 8 — Koxyx, 9 —
Khauad, {0 — puuar, 11 — natpy6ok,
2 — npHBOA HACcaZKH

¥ BO3yXa 10 OT/AEJbHbIM rOpejKaM, 3a COCTOSIHHEM NOBEPXHOCTH
cTeH TONKH U TpyO6, cBoeBpeMeHHO nposoas of6ayBkH. [Ipu Jo-
KaJbHOM yBeJlHUeHHH TeMNepaTypbl Y OTA&NbHbIX CTeH TOMOYHOMH
KaMepbl W MOABJEHHH l1JaKa MOXHO BMeEWIHBAThLCH B aspogHHA-
MHUYECKYIO OpPraHH3aLHI0 NPOLecca rOPeHNs YMeHblleHHeM 3arpys-
KH TOPEJIOK, Mbl1eBO3AYLWHAA CMECh KOTOPbIX HanpaB/jeHa B 30HY
NoBbLILEHHOrO WJaKOBaHWs. B 1epHoa HHTEHCHBHOrO WAaKOBaHHUA
cienyer neiarts oT6opbl Npob TONJAHBA M WX aHann3. B oraenbHbix
clyyasix cjeiayeT BBOAWTb OrPaHH4EHHS HA COCTas TONJIMBA WJH
M3MEHSITb CXEMY C)KHTaHHA W TOMOYHOE YCTPOHCTBO.

Jlas yMeHblIeHHS W1AKOBAHUA NPOBOAAT peryaspHyio npodu-
JIAKTHYECKYI0 OUHCTKY HOBEPXHOCTEH Harpesa, NPHMEHAs NapoBYyIo
WAM NHEBMATHYECKyl0 O061yBKY H BOAHYIO TepPMOLHKIWYECKYIO
OOMBIBKY CTeH TOMKH.

[Las 061yBKH TONOUHBIX IKPAHOB NPHUMEHSAIOT MaJOBbIABHKHHE
annapatel tHna OM-0,35 (puc. 94, a).
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O6ayBKa Tpy6 TOMOUHbIX 3KpAaHOB 3 NPOUCXOAHT B pe3yJbTaTe
ANHAMHUECKOIO0 W TEPMHUECKOro BO3LEHCTBHA Ha CAOH 111akad HJH
3arps3HEHHs CTPYH Napa H/M BO3Jyxa, BbITeKawollel M3 cona 2,
pacrnonoXeHHbIX Ha Bpaulawouuxcs Hacagkax /. Ilo orHowesnuio
K OCH HacajgkH comja pacnoJoxeHbl noa yraom 8 90°, obecneup-
BAIOLLHWM JBH)KeHHe CTPyH BAOJDb NOBEPXHOCTH ob6iysaembix Tpyd
3KkpaHoB. B kauectBe 06AyBOYUHOrO areHTa HCHNOJb3yeTCs nap
nasaedneM |,3—4,0 MIla ¢ remnepatypoir 450°C uan cxkatbiit
BO31YX.

O6ayBka NPOM3BOAKTCR B caelyiolleM nopsiake. Hacaaka / ¢
connamu 2 uepe3 pe3b0oBOE coedHHeHHe LINMUHHAEAS (3aKpLITOro
KOXyxoM &) noiyuaer OT 34eKTpOABHratens / BpaulatesbHoe H
nocrynartesbHoe ABWxeHHe. [lpeob6pasoBaHue BpaiuaTenbHOro
ABHXKEHHS B MOCTyNaTelbHOe AOCTHraercsi ¢ NOMOLbIO HalpasJs-
oweld MJIaHKH ¢ XpamoBbiM Mexadu3moM. [IpH nosHOM BBOje
Hacaakh B Touky (xoa 350 mM) pbiuarom /0 OTKpbIBaeTCs K.ja-
nai 9 1 064yBOuHbIA areHT nocTynaer B Hacaaky W conaa. [Las
obecnedednn 3P eKTUBHOR OOAYBKH anmapathl yCTaHaBRAHBAOT
Takum o6pa3oM, utoObl B paboueM NOJO0XKEHWH COomaa OTCTOSAJH
ot Tpy6 3skpaHoB 3 Ha 50-—90 mm. [lo okoHuaHuH 0GAYBKH 3a-
KpbiBAeTCA KJanaH ¥ Hacajka BLIBOAHTCS M3 TOMKH.

KoanuecTso ycTaHas/iHeBaemblX OOGLYBOUHHIX anmnapatoB Bbl-
6upatoOT H3 YCAOBHA, UTO paanyc AeACTBHA OAHHOUYHON 061YBOUHOI
CTPyH COCTaB/afAeT OKOJO 3 M. Annapart Kpenutcs K pame 5 ¢aau-
uem 6.

Bonsvas o6MbIBKa HCHOAB3YETCS NPH OYHCTKE 3KPAHHBIX TPY6
KOTJI0B, Pa6oTalOlWNX Ha CHJbHOILJIAKYIOUIHX TOMJAHBAX (CAaHUBbI,
tdpesepHblfi TOP(D, KAHCKO-AUHHCKKHE K ApyrHe yriau). Paspyuenune
OTNOXKEHHH NMPOHUCXOLWT B OCHOBHOM NOA AeHCTBHEM BHYTPEHHHX
HallpAXKEeHWH, BO3HHKAIOWKX B CI0€ OTJOMEHHH, NPH nepuoaHue-
CKOM HX -OXJa)X1eHHH BOASHBIMH CTPYAMH, HCTEKAOWHUMH H3
cona 2 Hacagkn [ (puc. 94,6). Hanboabllyio HHTEHCHBHOCTD
OXJaxAeHHSI HApYXHOro CJosl OTJI0XKeHHH Ha6/101al0T B Nepable
0,1 ¢ Bo3aedicTBUA BOAsHOH CcTpyH. Mcxoas u3 3toro, sulbupaioT
CKOPOCTb NepeMelleHnst Conaoroi roaoskd. C rnomMoulbio NpuBoia
- 12 ronoBka ¢ noaBoasAWMM natpyGkoM [/ coBepiiaer ropu3oH-
TajbHOE BO3BPATHO-MOCTYNaTe/lbHOE JABHMKEHHE C MOCTENEHHbLIM
NOABEMOM HJIH ONYCKAHHEM.

BoasHas o6meiBka 6osee 3hpeKkTHBHA MO CPABHEHHIO C NApPO-
BOH W MHeBMaTHueCKOH 06/1yBKOH, €€ HCI0/Ab30BaHHE He HPHBOANT
K CH/JIbHOMY 30JI0BOMY H3HOCY OUYMIL@eMbIX TPy6, Tak Kak CKOpO-
CTH HCTe4eHWs BOAbl H3 CONJI HeBbICOKH. Anuapatbl BOAAHON
06MbIBKH TpeOyioT 0613aTeNbHOM YCTAaHOBKH 3alLHTBI, NpepbiBao-
el noxauy BOAbI B annapar B CJyyae ero 3acTpeBaHHsl B TOm-
Ke, TaK Kak NpH AJHTEIbHOM OXJaXAEHWH OTAedbHbiXx TPYO To-
MOYHbIX 3KPaHOB BOAOH BC/EACTBHE CHUXKEHHSI UX TenJOBOCHPHSH-
THSl MOXET NPOH3ICHTH HapyuleHHe UHPKYJIAUHH, LIPH BOASHOMN
0o6MbIBKE MOBBILIAETCH TaKKe BEPOATHOCTb pa3pbiBa 3KPaHHbIX
TPyO, HCHBITHIBAIOWHX UHKIHYECKHE TEMNJOBble Harpy3KH.
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Oan oudcTku OT WJAKA W 3arpA3HeHHsA (eCcTOHOB, LIWPMOBbIX
¥ KOHBEKTHBHbIX NaporneperpeBaTejieil, pacnosoXeHHbIX B 30He
temuepatyp raszos 700--1000° C, npumeHsioT ri1y6OKOBbIABHKHbIE
o6ayBoutble annaparsl (O'). Mo npuHuuny aedctsus annapartsl
Ol nono6ubl annapatam OM. Otauune COCTOHT B AJHHE TPyGbi-
HAC4aAKH M BejiHuHHe ee xoiaa (103TOMY AJs 1IOABECKH anmnapara
Ol ucnonbsyloT anuHHble GajlKH), a Takxke B IPHUMEHEHHH pas-
AEJNbHOro MpHBOAA 445 BPAWLATENbLHOTO M NOCTYyNaTelbHOro ABH-
KeHni Hacaakn. CoBmeuleHneM Ha ojHOH Hecyuwe# 6anke aByX
061YBOUHbLIX alnapaToB ¢ MOCTyNaTeNbHbIM [ABHXEHHWeM B npo-
THBOMOJIOXKHBIX HaNpaBJeHHWAX o6ecneuynBaeTCd BO3MOXKHOCTb
06AYBKH cpa3y ABYX KOTJOB, T. €. N0JyYyaercss annapar AByCTO-
potiHero geticteus (OTI).

[1py cHabHON 3allNakoBKe KOTJa (MepeKpbiTHH 1JAaKOBBIX
WaxT) ero OoCTaHaBJHWBAIOT, 4ToOObl NPOBECTH PpaclIIaKOBOUHBIE
paboThl, KOTOpbie OTHOCATCA K 0Co60 onacHnM paboTam, nopy-
yaeMmbiM 06yueHHOMY fnepcoHany. OnacHOCTb 3aKA4aeTCs B BO3-
MOXHOCTH 06GpylleHHs AL ropsyero wjaka 8 BOAAHYIO BaHHY
C BbIOpOCOM Napa M 30.bl.

Kposme Toro, npu CkOMIEHUSAX Hecropeslieit Mblad MOXET npo-
H30HTH ee B3BHXPEeHHE CO B3PbIBOM H BbIGPOCOM ropsilleil NblIH
H3 TOHKH uepe3 JIOKH W riasjieJKH, a TakXXe BO3MOXKHO nageHHe
rabi6 u1aKa ¢ BLICOTHI.

PaclwnakoBka KOTja HauMHaeTcss ¢ OCMOTpPa TONKH H LIHEKOB
ANS OLEHKH CKOMJEHHA WJaka H HecropeBlled 30/1bl H COCTOHT
B OPraHH3auMd MNoJ1auyd BOAbl AJSl OPOILUEHHS 1UJ4aKa H 30Jbl,
HaCTpOMKe WJIAHTOB, MNOArOTOBKE [MMK AJdA  PacCLIIaKoBKH,
B ylaJeHWH lL1aka M3 TOIKH uyepe3 paboTaloulde LWHEKH HIH
CreurasbHble JIOKA HAa XOJ0AHBIX BOPOHKAax M B BaHHax LIHe-
KOB.

[Tepea aonyckom Jaoael B TONKy KOTea A0JKeH ObiTh pacxo-
JOXKEH, 1JaK oOXJaxaeH, TONKa ocCBelleHa CBeTHAbHHKAMHU
(220 B}, ycraHOBJEHHbIMH Ha BblcoTe He Menee 2,5 M OT pa6o-
UHX MecCT.

Tonka BeHTHAHpyeTcA W ocMaTpuBaeTcd. [na yno6ersa moryt
6bITh CaenaHbl BPEMEHHble HACTHJBI, A8 CAYCKA Jioaed HCNnodb-
3YIOTCA BEPEBOYHBIE JI@CTHHLbI.

BHauane c6uBaOTCA WJNAK CO CTeH TONKH CBepXy BHH3 U He-
ycToHunBbie ribibbl, 3aTeM NPOOKUBAIOTCA JeTKa B LIHEK A cnyc-
Ka 1WAaka ¥ BepTHKanbHas 6opo3ia no oaHol H3 creH. [locre-
NleHHO paclupAs 3Ty 60po3dy, yaadsioT LIJaK €O BCex CTeH.
[las MeHbmero mblieHus wWaak noauaercs Boaod. B rtonke noa-
KHO HaxoLWTbCA He MeHee JBYX uejoOBeK, CHapy»XH Yy Ja3a 3a
paGoTalomMM B TOnKe A0/KeH Obith Habmopawwni. PabGotaio-
llile B TOMKe AOMKHbl MMeTb NpeloXpaHHTedbHble HOACA H CTpa-
X0BaTbCA KaHATaMH, HM KaTerOpHYecKH 3anpeulaeTci COyCKaTbCs
HHUXKe YpOBHA WJaaka. Pa6orawouide B TONKe MAOMXKHbl OblTb B
TeNJION cneuojexie, Kacke C MeJepHHOH, B 3aIUHTHbBIX OukKax H
pyKaBHLAaX.
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§ 45. 3ATPA3HEHHE ¥ OYUCTKA NOBEPXHOCTER
HATPEBA

Ha Ttpybax nosepxHocTel HarpeBa MOTyT OCEAaTb Takxe 4ac-
THUbl B TBEPAOM COCTOSHHH, 3arpsi3HAS WX HaPYXXHYIO MOBepX-
HOCTh Kak ¢ JOGOBOW, TaK H C ThHUJIbHOH CTOPOHbI. IDTH 3arpss3-
HEHHSl MOI'YT HMEeTb PBIXJIYIO CTPYKTYPY HJH NPOUHO CBA3bIBATLCSH
¢ MaTepuajoM Tpy6, o6pa3ys TpyAHOydaHMble OTJ0MEHHS.

O110XeHHst Ha Tpy6ax yMeHblIAOT K03(pGdHIHEHT Temnsonepe-
Aad4d (TaK KakK OTJOXKEHHS MMEeT HH3KYIo TelJonpoBOAHOCTb H
JAeHCTBYIOT NMOAOGHO TenjaoBod H30AAUHH — cM. § 29) u cHWXKaIOT
>$(DEeKTHBHOCTD OTAAUM TEIOTH, BbI3bIBAA POCT TeMHEpaTypsl
yxoisiux razos. [1o106H0 waakoBaHHIO, 3arpsa3HeHHe HOBEPXHO-
creii HarpeBa BejleT K yBelHUEHHI0 CONPOTHBJIEHHS ra3oBoro Tpak-
Ta W OrpaHWYeHHIO THACH.

Poixsible 0T/10XeHHst 06pa3yioTcsi IPeHMYLULIeCTBEHHO C ThljibHON
cTopoHbl TpyO. [laf WX yMeHblUeHHA INPUMEHAIOT HIAXMaTHYIO
KOMIIOHOBKY TeCHO PacCHOJOXEHHbIX TPYyO.

CBfi3aHHble CbiNyyHe OTJOXKEHHUS MNOABJATCA NPH CHKUIaHHA
HEKOTOPbIX BHAOB TOILIMBA, COAepXKAUHX 3HAYHTE/IbHOE KOJIH-
4eCcTBO COoeAHHeHHH 1neqouHo3emenbHbix (Ca, Mg) uau 11eouHbIX
meTaaoB (cnaHubl, ¢pesepHblit Topd, yram KaHCKo- AuHHCKOro
6acceiiHa W HEKOTOpble ApPYrHe), a TaKXKe NMPH CHHraHWH Mma3y-
ToB. OHH MoryT o6pa3oBaTbCil B pe3yjbTaTe CyJbdaTH3alnH,
nanpumep, okcuaa Ca:

CaO+SO:;—>C3504

[Iporekanue 3TON peakuny 3aMeasieTCs NPH CHHXKEHHH Cojep-
xKaHus cBobopHolt CaO u O, uTO AOCTHraeTCsi CKHraHWeM TOIM-
JWBA NPH BbICOKHX Temnepatypax (Hanpumep, npu XXUIY) u npn
paboTte ¢ MaJjhiMH H36bITKAMH BO31yxa. YMmeHblleHHe o6pa3oBa-
HHA CBA3aHHBIX CyJbdaTHbIX OTAOXKEHHH AOCTHraercs TakxKe NpH
CHH)XEHHH B 30He Temitepatypbl raza meHee 800—850° C.

[as yaaneHus oTnoMeHWH 304bl HCNOJAL3YIOTCA TakXKe pas-
JUuHble CNOCOObLl OUHCTKH: 00AYyBKa 11apOM WJIH CXXaTbiM BO3AyXOM
(onucaHa B § 44), Bu6paunoHHbIH, Apo6eBbil, HMAYABCHBI H Ap.

Bu6pauHonnbii ¢cnoco6® OYHCTKH NMPEUMYLIeCTBEHHO MPHUMeHS-
ercs ANA OYHCTKH IIHPMOBBIX W KOHBEKTHBHBLIX Maporeperpesa-
Tesell. YpaneHHe OTJOXKEHHH INPOHCXOAHT MOA AeACTBHEM mnone-
PEYHBIX WJIH MPOMOJbHBIX KONebaHUH OouMiaeMbix TPy6, BbisbiBae-
MbIX CHelLHaJbHO YCTaHaBJIWBAaeMbIMH BHGpPaTOpaM# 3JeKTPOMO-
TopHoro  (Hanpumep C-788) WM  NHEBMAaTHYECKOro  THHA
(BITH-69).

Ha puc. 95 nokaszan 0OAMH M3 THMOB YCTPOHCTBE BHOPOOUHCT-
K{ LWHPMOBOrO neperpesateds ¢ nonepeyHbiMy Kojde6aHuaMu Tpy6.
Bos6yxaaemble Bu6patopom 3 kojebaHus mepeaaioTcss BHOPO-
mraHraMm 2 W OT HUX 3MeeBHkaM Tpy6 /. Bubpourtaury, kak
npaBuIo0, NPHBApHUBAKT K KpaHHeHi Tpybe ¢ MOMOWLbID NOAYIUH-
JHHAPHUYECKHX HaK/1aA0K. AHaJIOrMuHbIM 06pPa3oM COeqHHSIOTCH
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Puc. 95 YcranoBka BHOPOOUHCTKH
UIHPM:
I— tpyGul wHpm, 2 subGpowTanra,
3— BuGpaTtop

ocTasbHble TPyOBl MeXAYy coboi M ¢ KpaiHeli tpyGoii. Bubpo-
O4YHCTKA C MPOAOAbHBIM KosMeGaHuem TPYyD NpHUMeHSIeTCS MpexMy-
LEeCTBEHHO [JISi BePTHKa/bHbIX 3MEEeBHKOBBIX NOBEPXHOCTEH Ha-
rpesa, nNOABEIIEHHbIX (HA TNPYXHHHLIX [OABECAaX) K Kapkacy
KOTAa.

DeKTPOMOTOpHBIE BHGpPATOPH He AO3BOJSIIOT (IOAHATHL 4acTo-
Ty Kosebanu# Boiwe 50 [y, 4TO OKa3bIBaeTCs HEN0CTATOUHBIM
IOJ51 pa3pyleHus CBSA3AHHLIX NPOUHBIX OTJIOXKEeHHH, 06pa3yiolHX-
cA Ha Tpy6ax mpu CKHMaHuKW yried KaHCKO-aUHHCKHX, CAaHUEB,
¢pearopdpa u ap. B 3srom cayuae uenecoo6pasHo HCNONbL3OBATh
MHEBMATHYECKHE TeHepaTopbl Kodebawu# (Hanpumep, BIIH-69),
ofecneyuBaloulHe [LOCTHKeHWe O©osnee BLICOKOro ypoBHs (20
1500 Mu) ¥ WIKMPOKOro AHana3oHa H3MeHEeHHST 4acToThl KoseGaHuil.
TlpumeHenre meMOpPaHHBIX 3MEeBHKOBLIX [IOBEDXHOCTEH 3HAYM-
TENbHO YNpOoULAaeT HKCNOAb3OBaHHe BUOPAUHOHHOrO MeTOAa OYM-
CTKH.

A pobesas oO4HCTKA HCNOABL3YETC MNPOTHB APOYHOCBSI3AHHBIX
¢ Tpy6aMH MJAOTHBLIX OTJIOXKEHUH, yRaJeHHEe KOTOPbIX C MOMOWbIO
ONKCcaHHLIX BhIlIE MeTOAOR He ofecmeunBaerca. Ha ounwaemyio
MOBEPXHOCTb pPaBHOMEPHO pa3BGpachBAlOTCA C HEKOTOPOH BeICOTHI
CranbHble WAapukH (apobb) HebGoabworo pasmepa. [lpu cBoem
flanennn B pe3dysbTaTe yaapa O NOBEPXHOCTb Apobb pa3spyuiaer
OTJIoeHUs1 Ha TpyBaxX Kak ¢ N06OBOKH CTOPOHBI, TaK W C THIIbHOM
{npu orckoce OT HuXKedexalux TPYO) H C HeGOJbIWION 4YACThIO
30J1b BBINANAaeT B HHXHIOI 4aCTb KOHBEKTHBHOH WaXTel. JTa
30412 MOXKET OTBEHBAThLCA OT ApobH B CNELHAMbHLIX CenapaTopax,
Apo6b ke HakanauBaercs B OyHKepax, KOTOpbie MOryr pacno-
jarathCs KakK NOA ra3oxonom, B KOTOPOM DPacnoqoXeHb oudiae-
Mble MIOBEDXHOCTH, TAK H Hal HUM.

OCHOBHbI€ 3/1eMeHTbl ApOGeOMUCTKH C HHXKHHM PaACTIONOMEHHEM
GyHKepoB MOKa3aHel Ha puc. 96. [Ipu BK/IIOUeHHH YCTaHOBKH
Apo6b 3 OyHKepa / C)KaThiM BO3AyXOM (u3 comsa 2) nogaeTcs
BO BXOIHOE YCTPOWCTBO 3 Apo6enpoBona 4 (Hau B HHIKEKTOp —
B yCTAaHOBKAax MNOA AasseHHeM). TpaHCNoOpTHpyemasi BO3AyXOM
ApO6b OTHensiercsl B ApoGey/oBUTeIAX 5, H3 KOTOPHIX C NMOMOLIBIO
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Puc. 96. [lpunuunuanbias cxema apo-
OeOUHCTKH:
1— 6ynkep apobu, 2-- conao, 3— Bxoawoe
ycrpo#icteo, 4 — apobenposod, 5-- ApobGey-
AoBUTEAb, 6 TapenbwaThiil nHTaTedh,
7 — Bxoano#i tpy6onposon, 8— pasbpachipa-
Teas  Apo6H, 9— ppobb, [0— ounuiaeman
HOBePXHOCTb, //— BO3AYXOAYBKa

TapeabyatelX  NUTaTesell 6
pacnpenensieTca [0 OTAeNb-
HelM Tpybonposoaam 7 pas-
OpacbiBalollluX YCTPOHCTR 6.

Jlpo6GeBbie  ycTaHOBKH €
THEeBMOTPAHCTIOPTOM apobu
pa6oTaloT NOoM AaBJEHHEM WAH
pa3pexeHuem. B meprom cay-
yae BO3AyX W3 BO3LyXOLYBKH
/] narneraeTcn 4epe3 yCTpoOi-
cTBO 3 B JIHHHIO NOABEMA NpO-
6u 4.

B kauectBe pas6paceiBalo-
KX YCTPOUCTB MOryT npH-
MEHATbCST ofpauleHHble BBepX
nonycdeprueckue pasbpacsl-
BaTeJd &, Ha KOTOpbie U3
Tpy6onpoBosa 7 ¢ onpejesneH-
HOM BBHICOTHI nagaer apobe 9
H, OTCKAKuBas MNO4 pasjuu-
HbIMH YIrJaMH, pacrnpepe/sier-
Cfl TO OYHIAEMOH MOBEPXHO-
ctu. PacnosoxeHue noaBoasi-
wux TpybonposonoOR H OTpa-
)aresei B 30He BbICOKHX TeM-
nepatyp TpefyeT npUMeHeHUS
BOJSIHOTO OXJaXAeHHs.

Hapsaay ¢ noaycoepuye-
CKHMW OTpa)aTensiMH 10CTa-
TOYHO 3 (PeKTUBHOE npHMeHe-
HWe HallJ{d [MHeBMaTHUYeCKue
pa3bpacoiBaTety ¢ GOKOBbIM
(Ha cTtenax) 3abpocom apobu
10 Pa3roHHLIM COMJaM.

Beuny 6osee BbicOKO# CKO-
pocTu ynapa apobu o noBepx-
HOCTb Tpy® MX H3HOC TIpH
THEBMATHUYeCKOM pasbpoce ¢

6OKOBLIM MOABOLOM Bbllle, YeM TPy pa3Gpoce C HCMOAb30BaHHEM

nostycepHydeckux OTpakaTesei.

B cucTeMax HMMNYJAbCHOH OYKCTKH HCNONAB3YIOT KaMmepbl HM-
MyJbCHOTO TOpeHHsi, B KOTOpbIX CO3A2I0TCA MEePHOLHYECKH Bbl-
6pacbiBaemble ¢ 60/blIOK IHeprued NOTOKK TIPOAYKTOB CrOpaHus.
C noMoubl0 BO3HHKAIOILKX B HMIY.JIbCHON KaMepe W nepelaBae-
MbiX B [a30X0Abi BOJHOBBIX KoJeGaHH# NPOHCXOLAWT paspylueHue

OTJIOXEHHH U OUHCTKA TpYO.

[lpu WHTEHCHBHOM 3arpsi3HeHHWH TPY6 NPOUYHBIMH CBA3AHHBIMHU
OTJAOKEHUAMH MPHMEHSIOT KOMANEKCHYIO OUYMCTKY, BKJIOYAIOWYIO

pa3JIHyHbIE Ccnocobhi.
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§ 46. NOAABJIEHUE 3PO3UOHHO-KOPPO3UOHHDLIX
MPOUECCOB

[lpu cxuranuu TBEpAOro TOMJNWBA NPUCYTCTBWE B MPOAYKTaxX
CrOpaHusl 30Jbl BhI3bIRAET TMOsIBJEHHe M3HOCA TpPy6, CTEHOK ra3o-
X0/0B, CTOEK, ONOPHKLIX 6al0K ¥ MOLBECOK NMOBEPXHOCTeH Harpeea.

H3Hoc npoucxoauT BeaeacTBUe yaapa ¥ TPEHUA TBEPAbIX 30J0-
BbIX YaCTHU O [IOBEPXHOCTL, B Pe3y/bTATe Y€ro MPOHCXOAMT HCTH-
paHHe ¥ yMeHbUIeHHE TOMUHHB cTeHKH Tpy6. Manoc tpy6 npuBo-
AWT K fOABJEHHIO CBUULEH WK PaA3pbLIBOB, BLI3LBAIOUIMX OCTAHOB
koTsia. CKOpOCTb H3HOCA ONpeaensieTCsl KOJHYECTBOM 30/1bl B ra-
30BOM NOTOKE, €€ CKOpPOCThIO U HCTHPAWWHMH (abpa3uBHbLIMH)
CBOMCTBAMH, H3HOCOCTOMKOCTBIO MeTaana Tpy6, dopmoit u pasme-
pOM  30,10BbIX UYaCTHI,, KOHCTPYKTHRHBIMH XapaKTepUCTHKaMH
TIOBePXHOCTH Harpema, paBHOMEPHOCTbIO pacnpeneneHys 304bl H
CKOPOCTH Tra3oBOro NOTOKA NO CeYeHHI0 ra3oxoloB W Ap.

HanGoabluiee B/MsAHWE Ha W3HOC OKa3hbiBaeT CKOPOCTb ra3o-
BOro notoka. Ilpu CkuraHwd TONNMB ¢ BHCOKOA6GPa3uBHOK 3000
(3Kn6acTy3CKUiH ¥ TIOAMOCKOBHBLIH yroglb) CKOPOCThL ['a3oB B NO-
BEPXHOCTAX Harpesa B 3aBHCHMOCTH OT NJOTHOCTH Nyuka Tpy6
OrPaHWYMBAIOT BeNHUKHON 6—8 M/cC, B TO BpeMsi Kak /51 TOTIHB
¢ HU3KOH abpa3uBHOCTbIO ee npuHumalor 10,5—12 m/c. C yBeau-
yeHHWeM MPHCOCOB KW H3OLITKOB BO3AYyXa CKODOCTb rasoB H H3HOC
Tpy6 B raszoxonax Bo3pactalor. O6LIUHO 3TO APOHCXOIAUT MPH OT-
K/IOHEHHsX OT PEKOMEHAauud, BXOLAULWX B pPeXXUMHBE KapThl.

A6pasuBHble CBOHCTBA 30Jbl B 3HAYHTEJNbHON CTeNeHu onpe-
aeasiotcs GopMoi wactuu. Ilpu cheprueckoin dhopme H3HOC Hawu-
menbuiui. flosToMy B KauecTRe OZHOrO U3 MeTOAO0B GOpbOBI C
H3HOCOM paccMaTpUBAeTCs MePexXOd Ha XUAKOe LijJakoylajneHde,
NpH KOTOPOM 30/10Bble 4aCTHLbL ONJAABASIOTC W NpHOGpeTanT
cheprueckyio ¢opmy. Tlpu 3ToM mosblwaeTcss goast 304bl, yiAa-
JAsieMan H3 TOMKK B BHAE [JaKa, W YMEHbWAIOTCH KOHLEHTpa-
liHsl 30461 B ra30BOM MNOTOKe W M3HOC Tpy6.

Yeenpuenve u3Hoca Tpy6 obwiuno Habldonaercs B 06.acTH
IOBOpPOTOB ra3oBoro notoka. [Ip¥ 3TOM MpPOUCXOZHT mnepepac-
npeaesenye 30J4bl W Fa3’oB MO CEYEHHIO Ta3oxoloB, BO3pacraer
HepaBHOMEDHOCTb WX CKOpPOCTeH M KOHHEHTpauui, a B 30HE MX
MOBBILIEHHBIX 3HAYeHHUd pe3ko Bo3pacTaer usHoc Tpy6. [lostomy
uenecoo6pazHo TpyOrl B 3TOH 30HE 3ALUKWTHTL OT H3HOCA.

B 3MeeBHKOBLIX MOBEpPXHOCTAX HarpeBa npH GOALIUKX none-
peuHblX Wwarax Mexay tpy6amu Han npH 60JAbLIKX 32a30pax Mex-
AY 3MeeBHKaMH U CTEHKOH MPOHCXOAHT Pa3rOH 30/10BbIX 4aCTHU,
OCOOENHO TMNpH OMYCKHOM JBHXXE€HHK, U POCT HHTEHCHBHOCTH
W3Hoca Tpy6. YmeHblileHWe nonepedHbX UIAroB mexay tpybamu
M TpHMeHeHHe WaXMaTHOro WX pacnojgoXeHHsl Bhi3niBaerT GoJee
yactoe CoyaapeHHe 30/10BbIX 4acTHU € TpybGaMu W 3aMeldieHde
KX JIBHXEHHs, a CJeloBaTeJbHO, H CHHUXEHHE WKHTEHCHBHOCTH
H3HOCa.

HM3noc B onpeneneHHoil cTeneHH 3aBHCHT TakxKe OT paboThl
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MbLIECHCTEM M METO]a CKHraHusa tonniusa. Hanpumep, npu yBenu-
YEHHU KPYMHOCTH TbLIK (OTKpbITHE CTBOPOK Cenaparopos, yse-
JKUEHHE QW CYUIMABHOIO areHTa MpPH rpaBHTAUMOHHBIX ce-
napatopax H Op.) WJIH YXyAWeHHH NpOLecca rOPEHHs BO3pa-
CTAlOT HeQOXOr, pa3Mep 30JI0BbIX HaCTHIL H. KaK CJeiCTBHe,
H3HOC.

Koppoaus — pa3pyliense MeTtamia Tpyb, CTEHOK [a30Xo10B
B pe3yabTare XHMHUECKOro WIH 3JeKTPOXUMHUECKOro BO3LeHCT-
BUSl OKpyxKaioulefi cpeabl, HAHOCHT 60JbWOR Bpea paboTe Kotaa.
Kopposusa npotekaer Kak co CTOpPOHHE paboderc Teja, Tak # €O
CTOpPOHbI ABIMOBBIX Tra3os. B Boage, nape MOryT HaXOLUTLCA
arpeccuBHble rasbl — Kuctopoa u CO, a B npoaykTax cropa-
HHA — CePHHUCTHIH WKW CEpPHLI aHTHADHA, COENHHEHHS BaHaIMA,
CepoBOAOPOL W T. A.

Hanbonee HHTEHCHBHO KODPO3HOHHBIE MPOLECCH NPOTEKAIOT
B KOTJax, paboTaiokX Ha CEPHHCTHIX Ma3yTax, [OAMOCKOBHOM
yrae W IAPYrHX cepocolepkaliuXx Ttomiausax. PasauuaiT Bbico-
KOTeMMepaTypHYI0O MW HH3KOTeMmepaTypHylo koppo3uio. Beicoko-
TemnepaTypHaa Koppo3iusi HabawogaeTcs B TOTMKAX W napone-
perpeBarte/isiX, OHa Bhi3biBaeTcs CyJjbhHAaAMH, CEPOBOLOPOAOM
(H2S), caoxHBIMH Cyab@araMyu LLeJOYHBIX MeTaJJoB  THma
KyFe(SO4) 2 uau NasFe(SO,)» coepnHeHussMH BaHaaWs, Xapak-
TEePH3YIOWKMMHCA HU3KKMHU TeMmiepaTypaMu MaaBAEHHS H BHICOKON
KOppPO3HOHHOH aKTUBHOCTbIO. BananueBas, cyabdaTtHas Koppo3sus
MOXeT ObiThb YMeHblI€Ha MpPK OTCYTCTBHH H3OGBITOMHOrO KHCJO-
pofa, UTO LOCTHTAeTCA, HampHMep, CXKHUraHHeM Ma3lyTa ¢ MajdbiMy
u3bbiTkamu Bo3ayxa. C apyroii CTOpOHBI, ymeHblieHHe H36LITKOB
BO3yXa MOXET aKTHBH3WPOBATh CYJbQHIHYIC HJAH CEpPOBOAO-
POIHYIO KODPPO3#I0, OTMEYABLIYIOCS, HATIpUMep, AIPH COKUTaHUu He-
Kotopeix BuaoB Teonskea (AL, moaAMOCKOBHBIA yroae) B 30He
coynapelus ropsiuiero $akena ¢ TOnO4YHBIMH 3KpaHamu. Oprauu-
3auusi 6e3ynapHoro (B 3KpaHbl) TOpeHHs, W3MEHEHHE pachnpeje-
JEHKHA BO31YyXa H TOMJIWBA N0 ropeskaM NOo3BOJSIOT MAUIKHUCTY
YMEHBIUIHTh 3TOT BHA KOPPO3HH.

HuskoremneparypHas Kopposust HabjionaeTcss NpeHMyullecT-
BEHHO B BO3AYXOMOAOrPEeBaTensiX W Bbi3BaHA KOHAeHCcauWeH BJaru
Ha cTeHkax Tpy6. Haubosee HHTENCHBHO KOpPPO3Hs MNpOTeKaer
NpH TMOsIBJEeHWH KOHREHCAaTa CepHOK KHCJAOThl {CepPHOKHCJIOTHas
koppo3usi). Hanpumep, nHorna npu CKUraHWi BHICOKOCEDHHCTHIX
MazyToB pecypc paborbl Bosayxomogorpesartedeii (BI1) cokpa-
waerca no 0,5—!1 rona. Ilossaenue HenJoTHOCTeH B Tpy6ax
BIl ysennuuBaer mepeTexky BO37yXa B yXoasillie rasbl, COKpa-
laer KOJIM4€CTBO BO3AYXa Ha TrOpeHHe W BeleT K poOCTy 3a-
TpaT Ha TATY W AyThe, B pAde CJAy4aeB K3-3a HeXBAaTKW TATH
WM BO3yXa CHUXKAIOT HArpysky Koraa.

Temneparypa, npu kotopoi Ha Tpyb6ax Hab.aopgaercs noss-
JNIeHUe KOHIEeHCHPOBAHHONH >KHIKON TJIEeHKH, HAa3kBaeTcss Te M-
nepaTtypod TOYUKH pPOCH ABIMOBH X raszos. B 3asu-
cuMocTh oT cogepxanus SO;(SOy) ¥ BOASAAHLIX MapoB B ABIMO-
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BbIX ra3ax TeMnepartypa TOYKH pOCHl MOXET AOXOAHTb A0 60—
170° C, a Hu3KOTEMMepaTypHasi KOPPO3HA MOXKeT Ha6.1i04aTbCs
npu temnepartypax rasa 180—190° C. HauGonbwasi uHTeHcHB-
HOCTb HH3KOTEMMepaTyPDHOH CepHHCTOH KODPDO3WH OTMeuaercsl B
InanasoHe TeMmnepaTyp ctedku Tpy6 100—120° C.

O6pa3osanne cepHoro aurnapraa SO; MPOUCXOAMT B pesy.ib-
TaTe [OOKHCAeHus1 cepHucToro aHrnapuiaa SOs:

2502 + 02—*'2503

B npotekauuu STOH peakuuH 3HAUYWTENBHYIO POJib HrpaioT
"KaTaJ/jii3aTopbl, B KayecTBe KOTOPHIX MOTryT OGbiThb OKCHAbl BaHa-
LWsl, Xejae3a, KOTOpbie B 3HAUUTENbHBIX KOJAMUYeCTBaX fPHCYTCT-
BYIOT B 30J1e, B OTJIOKEHHSIX ¥ B MOBEDXHOCTHOH mMJjeHKe Tpyb.
O6pasoBande SO; yMenbluaercss npu paborte KOT/ia C MajblMH
HW36BITKAMU BO3/1yXd, UTO HCHOJbL3YETCA B KauecTBe mertona 6opb-
66l C HU3KOTEMMEPATYPHOH KOPpO3HeNn.

HuskoTemnepatypHas Koppo3us H ee [OCAELCTBHS MOTYT
6biTb Takxe ocaableHsl B Ciayvyae MPUMEHEHHS PeLHPKYAAUKY
B0O3/Yyxa, KOPPO3HOHHO-CTORKHX MaTepHasdoB (CTeK/JO, KepaMuKa,
3Ma/lMPOBAHHblE AOKPBLITHA # Op.), Pa3JUUYHBIX TPHCAZOK, YyBe-
JUYEHUR TeMNepaTypnl CTeHOK. [lJis CHHXKeHWsl 3aTpaT Ha PeMOHT
BO3/YX0NOAOrpesaTeseil nepeoie (no BO34yXy) HauboJsee xonoa-
Hble ¥ KOPPOAHPY€Mble CeKLHH BHNOJHAIT B BHIE OTAEIbHOH
JerKo3aMeHsieMOi MOBepXHOCTH.

Hau6ojiee MLOCTYMHLIM [J51 MAUIHHKWCTOB CPeACTBOM CHHXKe-
HMSA KOPPO3KH BO3AYXONOJOrpenaTesell ABAAETCA NOAOTPER BO3-
ayxa (10 60—100° C) na Bxoge myTeM DeUHPKYJISILKH 4acTH TO-
pausero Bo3ayxa. Ilpu 3TOM mnoOBbILIZeTC Temneparypa CTEHKH
Tpy6. Ha BLICOKOCEPHUCTBIX TOMJMBAX MAPELBAPHTENbHbIH NOLO-
rpee npou3soasit unoraa a0 90—110° C, a npu CKUraHud npu-
POLHOTO ras3a noAOrpeB MOXXHO He NPOH3BOAKTD.

§ 47. OBCJIY)KUBAHHE KOTJIA B yCJIOBHAX
CTABWJIbHbBIX HIWU NJAHOBO-MEHSIOUIUXCH HATPY30K

HanexHOCTs U 3KOHOMHUHOCTHL PaBOThl KOTENLHOH YCTaHOBKH
M ee 0o6OpDYLOBAHUSA CBA3AHH C Y€TKOH OpraHd3auued 3KcOay-
aTalluoHHOK cayxObl. B noHsiTHe oOpranusaunH TeXHHYECKOH
3KCTJYaTaluHKH BXOAHT UIKPOKUH KPYr BOMPOCOB, OXBaThIBAIOWLHX:
obecrieueHre AHCUHIMTHHHPOBAHHOM, KBaAUDHUHPOBANHOK paboOThl
MepcoHata; MNOCTOSAHHbIK KOHTpPOJb HCpaBHocTH paborst obopy-
[OBAHHA, apMaTypbl, KOHTPOJLHO-H3MePHTe/bHLX NPUGOPOR, CXe-
Mbl aBTOMAaTHKH K yXod 3a HuMmu, obecneyeHwe paborThl KoTaa
B COOTBETCTBHM C HOPMATHBHLIMM XapaKTePHCTHKAMH, PEXKUM-
HBIMH KapTamH; noazepxaHue tpefyeMbix napameTtpor pabouero
Tena, pexuMa TopeHusi, TpeGyeMbIX COOTHOLIEHHH pacxodoB
BOAd — Map, TOMJIMBO — BO3AYyX, TAra — AyThe W T. A4.; NOAJEp-
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waHue TpebyeMoro BOZHOTO DEXHMMA; NOLAepKaHWe B 3IKCMLIya-
TAUHMOHHOK YHCTOTE MOBEPXHOCTEH HarpeBa W OPraHH3auHs uX
OUUCTKM, OCYLIECTBJAEHWE Mep 7O MOBBLILEHHIO KBaJH(PUKAUWH
nepcoHana W NPOH3BOJAMTENbHOCTH TpyAa, IKOHOMHH TOMJHMBA,
TEMJIOThl, BOMLl, BCTIOMOTaTeJbLHBIX MaTepHaJ 0B, OPraHH3auUHIo
yueTa paGoThi 060pYAOBaHKSA W IIJNAHHPOBAHHE YJYUYLICHHS MOKa-
3aTeqedl paboTbl, KOHTPOJb 3a COGJIONEHHEM CPOKOB W ofbeMa
MJ1aHOBO-fIpelYNPEAHTEIbHBIX W KaMWTaMbHbIX PEMOHTOB, a TaKXKe
psif APYrHX Ba*KHbBIX BOMNPOCOB.

Npuem u caava cmeHb. B KOTeabHbIX, HA 3J1EKTPOCTAHIIHSIX
OpPraHM30BaH TPEXCMEHHbIH BaxTeHHbIH pexuM paboTe nepco-
Hana. llepen 3actynjenuem Ha pa6GoTy (MpHEMKOH CMeHbl) Ma-
LIMHKCT KOT/IOB AO/MKEH COBeplINTL 006X04 B COOTBETCTBHH C YT-
BepXAeHHOH MaplupyTHOH KapTOH u yGeguTbCcsl B KCIPaBHOCTH
obopyaosaHua. OH yTOuHReT 060OpyIOBaHHe, Haxoasilleecs B pa-
6oTe, peMoHTe, CPOKH ero OKOHUaHWA, OCReAOMAsieTcs (y caalo-
uiero cmeHy) o pa6ore o60pyLOBaHKs, 3HAKOMHUTCA C 3aNHCSAMHY B
CYTOYHOH BEIOMOCTH M XKYypHaje Ae(eKTOB, Kyjla TaKKe BHOCAT-
€A OTMeueHHble TpH ofxode HenoaankH. [locae sToro mawuHucT
0T aeT panopT HauaJbHHKY CMeHbi, B KOTODOM YKa3hBaeT OCHOB-
Hble napameTpbl paboTaloWKX KOTJIOB (Harpy3ky, TemnepaTtypy
napa ¢ AWTATeNbHOK BOALI, YXOASIKWX Ta30B, 3arpy3Ky BeHTH-
JATOPOB W AbIMOCOCOB W T. A.), BCNOMOraTtesibHOe o6OpynoBaHHe,
HaxoAfleecss B DPeMOHTe, H 3aMeuaHus, BuifBJEHHbIe Npu ofxone
o6opynosanus. [lTocne caaun panopta U nosyueHus paspeilleHus
HA4aJbHKKA CMEeHbl Llexa MAaUIKHUCT KOTJAOB PaciKCbiBAETCR B
CYTOYHO# BEIOMOCTH, TaK Xe€ Kak ¥ CAAIOuiHH CMeHYy, W MPUCTY-
naer K pa6ore.

[lpiemMka ¥ caaua He pa3spellaloTcss NMpH JAWKBUIALWM aBa-
PDHHHBLIX CHTyauuii, a Tak)e 3anpeulaloTcs Ha4aJbHUKOM (eXa,
ero 3aMmectureseM 4 HAuaJbHHKOM CMEHb CTAHUMWH W B pfAne APY-
rux cnyuaes.

Pa6ora npon3BOANTCA B COOTBETCTBHH C PEXHMHBIMU Kap-
TamMH, HHCTPYKUHUAMHKH, TEXHOJOrHUYECKHMH YKaSaHHHMH H apy-
FHMH HOPMATHBHBIMKH aKTaMu. [1pH CKHraHHH HECKOJLKUX BHAOB
TOMJAKUBA PEMHMHBIE KAPThl COCTABAAIOT A4Sl KaXXAOro BHAAa TOM-
JMBa H UX CMeCeH.

JKCn/yaTauus BeLETCsl B COOTBETCTBHHM C MOJyyaeMbiMd yKa-
3aHHSAIMH O Harpyske CTaHUWH, KOTJIOB, O BWAaX TOmIWBA W Ap.
JTH YKa3aHusA MOCTYNaloT OT HauaJbHMKA CMeHbl LeXa W B TNpo-
LOMKeHHH paGoTbl MOTYT MEHSTBCH B COOTBETCTBHM € HYXKIaMH
norpebureneli WIK NO YCAOBUAM TEXHOJAOTHUYECKHX MAPOLECCOB.
[Mpu BO3HKKHOBeHKH HenmosafoK B paboTe KOTJIa WiH ero o6o-
PYLOBAHHUA (OCTAHOBE MEJbHHIL, AIUTaTeNeH, ALIMOCOCOB, BEHTUJSA-
TOpOB, 3aCTpeBaHWH TONJAMBA W T. A.) MALIKHUCT AONKEH He-
MeJJIeHHO TPHHATL Meph MO BBOLY OCTAaHOBJIEHHOro 060pyno-
BAHWA ¥ BOCCTAHOBHTL paboTy KoTvJa,

KOHTPOJIb OCYLLECTBARETCA NO MOKa3aHUAM KOHTPOJABHO-H3Me-
pHTE/bLHBIX NPpUOOPOB, NeACTBHIO (3BYKOBOMY 1 CBETOBOMY) 3alUHT

206



v CHTHalu3auuu. B KoTnax ¢ ecTecTBEHHOM UMPKYJALUWEHd HaH-
60jiee OTBETCTBEHHBIMH MOKA3aTeasIMK SABJAIOTCH YPOBEeHbL BOAbI
B Gapabane, naBJe€HHe U TemmepaTypa Napa Ha BbiXode H3 KOTJA
# 32 HEKOTODLIMH CTYNeHsIMH neperpeBa. 3TH H HEKOTOpbIE APY-
rue mnapaMeTpbl (UKCHDYIOTCA Ha perucTpupyioulux npubopax
H HCNOJb3YIOTCH IIPH PacciieloBaHHK aBapHi H OTKa30B.

[Tyrem cpaBHeHHs ¥ aHaaW3a noka3aHui NPUGOPOB MaLIU-
HueT 0693aH OleHHTb paboToCcnOCOGHOCTL KOTJia H 060pynOBaHuA,
onpeaeIuTb HEUCNPABHOCTL K TIpH HEOOXOAWMOCTH COOGUINTL
0 HaOJIONeHHAX HAYya/JdbHUKY CMeHbl LeXa, a TaKXe NpPuHATb
Mepbl K MPOREpKe CBOEro 3aK/JI04YeHHs.

AHamM3Kpys NOKa3aHUA NpubOPOB, MAUWIKHUCT [JOJKEH OLEHH-
BaTh AOCAEACTBHA MOGHIX OTKJOHeHWH napaMmerpos. Tax, AOBbL-
lleHHe TeMnepaTypbl napa Boi3bIBaeT 4pe3MepHLIk neperpeB |
nepexor maponeperpeBaTeNbHeX TPy6, a TNpu ee CHWXKeHuW mna-
faeT 3KOHOMHYHOCTL pabotel TypGuHbl. [lostomy Heo6xomuMoO
NPHHUMATL BCce Mepbl, uToOb B AHana3oHe Harpy3ok 0,7—1,0 Ho-
MHHaJbHOH Ha GapabanHbiX Kotsax Gbuin obecneyeHbl HOMHHAJb-
Hbie [aBJIeHWe ¥ TeMIllepaTypa.

[laBienye nmapa MOMXeT MeHATbC C HM3MeHeHHeM Harpy3Kw,
Koropas 3asucHT oT notpebureas. C yBeduueHHeM noOTpebeHHS
napa fnepBOHA4a/JbHO CHHXXAETCA NaRjeHHe, W MALMHUCT 06si3aH
sl BOCCTAHOBJAEHWSI JaBJdeHWS W TpHBEAEHHS B COOTBETCTBHE
Maponpou3BOACTBA M MaponoTpeb/ieHHA YBeHYHTh PACXOd TOMIH-
Ba W noaauy Boabnl B GapabaH. [laejeHue mneperperoro napa
(nan B OGapalaHe KoTJa) — OAUH K3 BaXKHeHdlLIMX MoKasaTenei
448 paboThl MallWHUCTAa W HACTPoO#KW aBTOMaTa Harpyskd. [lpwu
ype3MepHOM TMOBbILLIEHHH AaBJeHHS IOABJSETCS] ONACHOCTHL pas3-
ppiBa naponposoaoB, K36exarTb KOTOPHIH MOMOraeT YCTaHOBKaA
HMHAYJABCHO-TIPE1OXPAHUTENbHEIX KJ1aMaHOB (PaGoOuydX H KOHTPO.b-
HBIX), MOJY4aIOIHX HMAYJALC HA OTKPBLITHE MO 1aBJEHKIO B Napo-
nposoae u 6apabane.

Kak ormeuanoce 8 § 28, TeMmnepaTypa mapa (C OTKJjOHe-
HuaAMY oT — 10 1o +5 K) noanepxdBaercss ¢ NOMOLLLIO peryns-
TOpOB MyTeM H3MEHEHHS Pacxofa BOAbI Ha BMNPBLICK WJAH B Napo-
OXJIAAHTEeNb, @ TAKXKE APYTHMH METOLAMH.

[Tonoxkenue yposHsi Boan B GapabaHe cBUAeTeNbCTBYeT O
COOTHOWEHHH TOCTYIJIeHHs BOAbl B KOTEI M MapONpPOH3BOAM-
TeJqbHOCTH. [IpW MOBbILLIEHHH YDOBHSA NPHTOK BOABl MpeBbllLIaeT
NPOK3BOACTBO 1apa u Heo6X0AWMO NOCTynjeHWe BOAbLl B KOTEJ
OrpPaHHUWTL MyTeM MOpUKPLITHA apmartypul. Koaebanue ypoBHSR
Boabl B OapafaHe He [O0/KHO BLIXOAWTb 3a Mpenesbl, peraa-
MEHTHpYeMble 3aBOAaMu-u3roroputeaamu. OTcyTcTBHe KosebaHH i
AIBJAETCS NPH3HAKOM 3aCOPEHHUS BOLOMEDHBIX CTEKOJ, HMMYy/abC-
HeIX TpyGok wuau apmarype. [lostomy nepuosnueckd caenyer
NPOK3ROAHTL KX TIPOAYBKY.

HsmeHneHne Harpysku uau pacxosa TOMAWBA [NOJMXKHO ofec-
NeYHBaTLCA COOTBETCTBYIOLLMM PEry/inpOBaHKeM pacxola BO3-
LyXa, 3arpy3ky BEHTHJISITOPOB M [ALIMOCOCOB, O 4Ye€M CyasT Mo
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TIOKa3aHUAM ra30aHajqH3aTopoB KW COOTBETCTBYIOWIMX Pacxonao-
mepoB (Bo3ayxa). CooTHOWeHHe TATH M AYTbs ONpeLelsioT Mo
paspexenuio B Tonke. Hampumep, poct O, B AbIMOBHIX rasax
BLILUE HOPMATHBHOTO 3HAuYeHWsl CBH/ETEAbCTBYeT 06 H3ObLITOWHOH
nomaye BO3ayxa. MalMHUCT B 3TOM cjyyae [0JKEeH CHH3UTh
3arpy3Ky AYyTbeBblX BEHTHAATOPOB, HNDHKPLIB €ro HanpaBAfio-
IHe annaparts. YBeduuyeHdWe Da3pexeHHs B TONKe CBHAETENb-
CTBYET O TPEBLIEHHH TATH HAL AYyTbeM H O HEOOXOAMMOCTH MpH-
KPbiTUA HaNpaBJAlOLUIHX ANNapaToB ABIMOCOCOB WM MNepexona
HA HHU31YIO CKOPOCTh BpauweHHs (s ABYX CKODOCTHbIX ABHra-
teqeit). Cosnande naBjeHusa B TONOKe 1151 HErasomaoTHBIX Mapo-
reHepaTopoB HeXeJaTelbHO, TaK KaK 3TO BbI30BET MOBLILIEHHYIO
34ra3oBaHHOCTb TIOMELIEHHS.

O6biyHO a1 RaporeHepaTOPOB C yPaBHOBEIIEHHOW TAroH
paspekeHHe B BEDXHEH 4acTH TONKH MNOAAEPKHBAIOT HA YpOBHe
10—30 fla (1--3 krc/m?).

Bonburtoro sHuMaHua TpeGYOT TONOUHLIE DPeKuMbl H pabGoTa
ropenok, cHcTembl neilenpurorosaenus. [Ipu onpeneneHHbiX ycj1o-
BHAX MOXET MNpPOHCXOAWTh OOropaHue ropesoyHniX HaCaioK,
3a6HBaHue MbLIETPOBONOB MbUILIO W 3aropaHHe 3THX OTJOMXKEHHH,
orpaHuHuyeHue nofaw¥ BTOPHYHOrO BO3AyXxa U T. A. DTO Bheyer
yXyAlleHHe U 3aTArWBaHWe FOPEHMs, POCT MOTepb C HEJL0XOroM,
NOBbIIEHHE TeMNEPaTyphl Fa30B OKOJG 3KPAHOB M Ha BbIXONe
M3 TOMNKH, TOsIBJEHHE BOCCTAHOBHUTEJIbLHLIX 30H M I1J1aKOBaHue
TOMKH W MOBEPXHOCTeH HarpeBa. YuuTbiBasi Ba)KHOCTb MO/Aep-
AHHA ONTHMAJbLHOTO BO3AYUIHOTO PeXuMa TOMO4HOro npouec-
ca, fepcoHan [JO/DKEeH MOCTOAHHO CJAejHTb 3a WCIPaBHOCTLIO
npubGopos rasosoro coctaBa (O; uauw CO2) u BecTH Tekywui
KOHTPOb MUIOTHOCTH TOMKH W KOHBEKTHBHBIX Tra30Xx0AO0B NyTem
Hapy»XHOro ocMoTpa W onpeaeteHduss ApucocoB. Takxke HEO6XO-
AUMEL OCTOSIHHOE HabJliofeHde 3a COCTOSIHHEM TOPeTO4YHBIX YCT-
pOUCTB, NLIIENPOBOAOB, OOMYPOBKH; OCMOTP TONKH, WHPMBbI, dec-
ToHa, naponeperpepartens. Ocofoe BHWMaHHe yaefseTcs HabJIO-
NeHUIO 32 YCTONYUBOCTLIO BOCMAAMEHEHHsl, AOCTATOUHOCTLIO MO-
JauH BO3AyXa, pPaBHOMEPHOCTbIO MOCTYIJIEHHA TOMJAHWBA H BO3-
AyXa MO TropeikaM K KX CeuyeHWIO, 3a KA4YeCTBOM pACnblia XKHA-
KOro TONJIMBA W OTCYTCTBHEM €ro Teuyd HA TOMOYHLIE 3SKPAHbI
» OOMYPOBKY, a TaKxe 3a CONpOTHBJAEHHEM ILUJTaKyembiX H 3a-
rpsi3HsieMblX MOBEPXHOCTEH TpPH HMX CBOeBpeMeHHOH o04yBKe W
ouucCTKe.

[TeperpeB u nepexor neperpeBaTeNbHbIX TPY6 W TOHOUHbLIX
3KpaHOB (OCOGEHHO CO/eBOr0 OTCeKa) MOryT ObITh CJeACTBHEM
HApYWeHHa BOAHOTO peXHMa WAW YXYAIIEHHs KauecTBa nuta-
TeJbHON HAM KOTJIOBOW BOAW M HachiueHHOro napa. CHuKenue
COMeCoNepXKaHHS KOTJOBOK BOAB M fapa AOCTHraeTcs Halex-
HOH paboTOH HempephiBHOHK APOAYBKH W CBOEBPEeMEHHBIM (KOHT-
POJNHPYEMbIM) OTKpbITHEM MepuoAHuecKoi npoaysKu. [1pu 3naun-
TEJLHOM 3aHOCe MOBEepXHOCTell HarpeBa COJAIMH CjeayeT NpOBO-
AHTb BOAHbIE WIH XHMHYECKHEe NPOMBIBKH.
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§ 48. NYCKU U OCTAHOBbI KOTENbHBIX
YCTAHOBOK

[Myck (pacTonka) KOTNa nNpPOM3BOAMTCH MOCJAE MOHTAXa,
pa3/IHYHLIX PEMOHTOB H OYEPeLHBIX OCTAHOBOK. ITO CJOXHGLIH
H IJHTeNbHbIR pEXHM, B TIpouLecce KOTOPOro B ONPENENeHHOH
noce10BaTeIbHOCTH MPOU3BOAUTCA 6OJbiIoe UYHCIO Pa3JIMUHBIX
onepauxii ynpasJjeHHs, TpeOYIOIHI 4YeTKOro pacipeleneHus
06A3aHHOCTEH TepcoHata, KOOPAHHAUMM €ro ZelCTBHH, BHICOKO#
ONEepPaTHBHOCTH W TeXHHUECKOH aucuunaunbl. Ha nyck Kkotaa
O0bIYHO BLIAEIACTCA CMEUHANbHBIA fepcoHas CMEHbl, KOTOpHii
Mo BO3MOXHOCTH 0CBOGOXAaeTcs OT JAPYrHX 0O0s3aHHOCTEW.
PyKkoBoauT onepauusiMy N0 NyCKYy KOTJ1a HAyaJbHHK CMeHH uexa
HIH CTAPUIHK MALIKHKCT,

Obwnit o6bemM paGoT no Mycky KOTAA MOXHO pa3buTh Ha
NOArOTOBKY KOTJ1a K pacTONKe W HenoCpeACTBENHG TNYCKOBbIe
onepaumu.

Moaroroska kotna K pactonke. [loarotoBKa HayHHaeTCA ¢
"uU3ydeHusi o6bemMa W TNPOBEPKH BHIMOJHEHHA DPEMOHTHHIX pabor,
yCcTpaHeHuss feeKTOB M 3aMeyaHu#, BbIsBAEHHBIX Nepel oCTa-
HOBOM W 3aHeCeHHbIX B KYypHaa nedektos. flpu nycke Kotsios
H3 KanuTajbHblX W CPeAHHX PEMOHTOB AONOAHHTENLHO NpPOBEPH-
eTCcsl BHOBb CMOHTHPOBaHHOE, 3aMeHeHHOe W KaluTaJbHO OTPEeMOH-
THpPOBaHHoe o06opynoBaHHe. [lasi onepaTHBHOTO YCTpaHeHus
OOHApYXEeHHBIX [pH 3TOM eeKTOB Ha3Haudaercss AexypHas
bpurala peMOHTHOro nepcoHasta. YuuTbiRas NOBLILEHHYIO Bepo-
ATHOCTL BO3HMKHOBEHHSI OTKAa30B, 3TH [YCKH MOPOMU3BOAAT MOA
PYKOBOACTBOM HauajbHMKA leXa WIK erc 3aMeCcTHTenf.

[lepen nyckoM KOT/1a HapyXHEIM OCMOTPOM MpOBepsIOT CoO-
CTOsIHMe MOBEPXHOCTeN Harpesa, 06MypOBKH, OGUINBKH, KOJJIEKTO-
poB, Tpy6onpoBooOB W apMaTypbl, ra3o- W Ma3yTONpPOBOAGB, NoA-
BeCOK, ONOp, TrOpenoK, 3aIUHTHbIX W [AHWCTAHUHOHHDYIOLIHX 3Jde-
MEHTOB.

[TpoBepsiior 3akpuiTHe J1a30B, rasiienok, csobory Xxoma (Bpa-
ulenyn) Wwu6Gepos, HANPaBJSAOIWKX annNaparoB W YNpaB/geMOoCTb
HMH C TJ4aBHOTO LIMTA, COOTBETCTBHE TOJOXKEHHS OTKPLITHE-
3aKpbiTHe 0603HaueHUsIM W MNOKazaHusM APUGOPOB, HalHWHe
orpax<aloMnx KOKYXOB Ha BpalialOULHXCR MEXAHM3MaX  CBO-
6o0a ux BpalleHHs.

[pu ocmotpe nosepxHOCTefl HarpeBa B Kotae obpauiaercs
BHHMAHHE Ha HaJiMYHe TPellHH, CBULIeH W OTAYUWHH, CJEI0B KOp-
PO3HH W 3arpsi3HeHHd TpyO, Ha MNPaBUJILHOCTb YCTAaHOBKH Tpyb
1 obecnedenre WX TePMUUYECKHX paclUHpeHHH.

TlpoBepsiioT COCTOsIHHE BCeX MeXaHW3MOB BCNOMOraTelbLHOro
HIHTA YynpaRr/jeHHs (MedbHHL, BEHTWJIATOPOB, AbIMOCOCOB, MKTa-
Tene#l TONJKWBA W MNbIH) W NOocde COOPKH 3INEKTPHUECKUX CXem
onpoByioT ux. KpoMe Toro, nposepsiioT 3anacCbl TOMJHBa B GyH-
KepaxX, 3aKpbiTHe apMmaTypel W FapHHTypbl N0 TAapOBOASIHOMY H
rasoBO3AYylLIHOMY TpaKtaM, MOAroTOBKY Ma3yTHOTO H rasoBoro
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xo3afictBa, paboTy 3alMTHO-3anajbHbIX YCTPOWCTB, BO3MOXK-
HOCTL GecnepefOliHOK Moaayd napa OT NOCTOPOHHEro HCTOYHHKA,
npaBWIbHOCTb YCTAHOBKKH Fpy30R MpefOXpPaHHTedbHbIX K/amaHoB,
4 TaKXe WCOPaBHOCTL M TFOTOBHOCTh K BK/AIOYEHHIO KOHTPOJIBHO-
H3MepHTEIbHBIX MPUGOPOB, aBTOPEryaTOpOB, 6JOKHPOBOK, 3aLUUT,
CpPeACTR ONEPATHRBHOK CBA3H, OCBelleHHsl, CPeACTB TOXKapoTyle-
HHA. BuifiBjieHHbie NPY MPOBEPKE HEHCNPABHOCTH NOJ/DKHEL ObITh
yCcTpaHeHsl 10 fycka koTia. [IpH HeucnpaBHOCTH 3aluMT, AeH-
CTBYIOUIHX M4 OCTaHOB KOTJa, AYcK ero 3anpemaerca. [locne
npoBepkH 06OpYyAOBAHHA HAYHHAETCH MOAMOTOBKA A30BO3JAYLINO-
ro ¥ BOAOMAPOBOrQ TPAKTOB, MblENPHIOTOBJEHHS, PACTOMOYHOrO,
flapo- M ra3oMasyTHOrO X0O3AHCTBA, ULIAKOYIAaBAMBAHHA W 11J1aKO-
yaaneuusi, o6yBKH H OUKHCTKH KOTJ1a u Ap. OTKpHBAIOTCA 3anop-
Hole oOuwMe W HWHAMUBHAYyanbHbie wubepsl (Ha BO3AYXOBORAX,
ropedikax, ¢GopCcyHKax), 3akphiBaioTCs Hanpas/siomHe annaparthl
BEHTH/IATOPOB, ABLIMOCOCOB, PETYJAHDYIOLLHE BO3AYLIHBIE WHEEPH
(Ha MeJbHHUBI, TOPEIKH, PEUHPKYASAUHH, NPUCAAKH XOJA0LHOTO
BO34YyXa W T. A.).

Ilepea pacTonkoi KOTJMbl AOMKHB  32HOJHATBCR  TOJBKO
Nea3pHpOBaAHHON BOIOK ¢ TemnepaTypoil He 6oaee 100° C go pac-
TONOuHOro yposHs. B nepuoa 3anosndenus Kotsia BOLOW TpoBe-
psieTCsl MAOTHOCTh ADPEHAXKHOW apMaTyphbl, OTKDLIBAIOTCS BO3AYLI-
HukM Ha OapaGade, BEHTHAW NPOAYBKH NapoCGOPHOK Kamephl,
BEHTUM PEeUHPKYIAUKHH 1 BKalouaercs oborpeB GapabaHa. C 3710-
ro MOMEHTA OCYULECTBJSIETCH MOCTOAHHLIE KOHTPOAbL 32 ypOBHEM
B Gapa6ane.

[Ipu noarotoBke K pacronke KorTaa, paforaioulero Ha rase,
ra3ofnposoi A0 3alOPHbIX 3aABHXKEK Ha ropefku LoJkKeH ObTb
MPOLYT ra3oM uepe3 MpoAyBOuHbie cBedd. OKOHuaHHe TPOAYBKH
onpefesieTcs 10 COAEPXAHKIO KKHeaoposa B rase (He Goaee 19).

[lepen BKJIlOYEHHEM DACTOMOUHBLIX Ma3yTHHIX (OPCYHOK HJ/Iu
ra3oBbiX FOpeaOK TOMKY H ra3soXodbl BEHTWIHPYIOT BKJ/lO4eHHEM
ALIMOCOCOB M BEeHTHJAATOpOR (He MeHee 10 u He Gosee |5 mun). Ha
KOTJ1ax, CHKWralllUX Tas3, [nocje BEeHTHASLHH TOMKH NpOBEpSIoT
conepxaHue MeTaHa B BepxHed ee wacTv. [lpu comepxaHuu Me-
TaHa B NpoGe Bo3ayxa Gosee 19 BEHTUIAUHA TOUKH MOBTO-
PSIETCA C UeJAbI0 HCKJIIOUeHHS BO3MOXHOCTH B3DbIBOB NpH pac-
TOfKe.

Myckn koraos. [locnesoBartenbHoCTh Onepauuii MpH NyCcKe
KOTNOB 3aBHCHT OT HX TeMJOBOT0 COCTOAHHA TOCA€ COOTBETCT-
BYIOLUETO MPOCTOSt B PEMOHTE Wk pelepBe. PexxuM nycka nosxed
ofecrietuTh HaAEXKHOCTh BCeX 3J1E€MEHTOB KOTJIa MpH MHHHUMagb-
HbIX pacXxoaax TOMIMBa W NOTepsAX BOAbl. [lycKOBble peXHMbI
oTpabaThiBAOTCA HA TrOJOBHBIX KOTJaX 3aBOJAaMH-H3rOTOBHTE-
JAMH K HalafoOuHbIMU OpraHM3auMsiMH ¢ pa3paboTKoi rpadukos
NYCKa K3 pPAa3JH4HbIX TefJO0BbIX COCTOSIHUH.

B 3aBucuMocTi OT cTenmeHH OXJa)KAeHUSA KOTJa nocjde npen-
IIEeCTBYIOULErO OCTAHOBA pa3/iMuyaloT MyCKH; M3 XOJO0AHOro, He-
OCTHIBLIErO, ropsivYero COCTOsSIHKA W W3 ropAdero pesepBa. Kax-
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Ta6awnna 11 [Ipeaeinnuie 3navenns NapaMeTPoB NPH NYCKE W OCTaHoBe

KoTaa
BapaGaubi
lNoxazareau rpynuut | vpynmw LI
(PLIMyCK (BHNYyCK
¢ 1970 r.) ao 1970 r.)
CKOPOCTL pPOCTa TEMOEPATYpLl HAaCbILE HHS
npu pacronke koraa, °C/mun * 2,0/2,5 1,5/2,0
CKOPOCTb NOHWXKEIHA TEMNCPATYPbl HachLle- ,
HHH NIPH OcTaHose KoTna, °C/mun ** 1,5/2,0 1.0/1,5
[lepenag TeMmnepaTyp [MOBepXHOCTed Bepx-
Heit U Huxued obpasyluux GapabGawa npu
pactouke u octakiose Kotaa, °C 60 40
Pa3tiuua rtemnepatyp BoAb K CTeHkH 6apa-
6ara npH ero 3anontenuu, °C + 40 +40

* J1pn nasaeunn Mmenee 2 MIJa/npu nasaenun Goaee 2 Mlla.
** [Tpu navaennn 6oaee 10 MITa/npu nasacnuu meuee 10 MMa.

AOMY BHAY NYCKa CBOHCTBeHHa onpeAeneHHas TexHoJOTrHs. [lyck
M3 XOJOAHOrO COCTOAHHA NPOH3BOAHTCH uyeped 3—4 CYTOK nocJje
OCTAHOBa NPH MOJIHOM OXJAaXAEHHH KOTJla H noTepe B HeM AaB-
aeHusi. OH HauHHaeTcA ¢ Haubosee HHU3KOIO YPOBHA TeMnepaTryp
W LaBJeHHH B KOTJe U HMeeT HaHOOJbiuyl0 NPOLOJKHTENbLHOCTD.

HauGosbluee BHHMaHHE npH myckax KOTaa yaenfeTcda Noa-
fepAaHuio 3alaHHOH TeMnepaTypbl MeTajana TOJCTOCTEHHbIX
(6apabana, KOJNJIEKTOPOB, NAPONPOBOAOB, apMaTyput) H Haubonee
OTBETCTBEHHbIX Aeranell, ckOpocTH Hx nporpesa. Y, ecrecTseHHo,
TEXHOJNOrHsi MNporpeBa 3aBHCHT OT HCXOAHOTO COCTOAHHSI 3THX
neraneit. [lnsa obGecneueHHA paBHOMEDHLIX TeMNnepaTyp MO MepH-
meTpy Oapabana (0coOeHHO BepxHeH W HMXKHEH uacTel) npuMe-
HAIOT napoBOH MNporpes, a4s yero B OapafaHe ycTaHaBJAWBAIOT
COOTBETCTBYIOUIHE MapoNpoBOAbl B HH:KHEH 4acTH, a TakiKe ycTa-
HABJIHBAIOT MpejleNbHble CKOPOCTH DPOCTa TeMnepaTtypbl Hachlnie-
HYS (mojbeMa AaBJIeHHSI) W DA3HOCTH TeMmnepaTyp MOBepXHO-
CTH BepXHed M HHHel obpasyiomux 6apabana (taba. 11).

Ha ocHoBaHHU nopoOHbIX TabaWl AAA Pas3JjHUHbIX KOTJIOB
MOX>HO NOCTPOHMTb rpadHKH nycka M3 jaio60ro TenJoBOrO COCTOSA-
uud. BpeMs nmycka M3 HeOCTHIBIIErO W FOpAUEro COCTOAHHWH 3aBH-
CHT OT OCTATOYHOro aaBjeHuA B Gapabane.

B nepuos pacTonok H OCTAaHOBOB ¢ II€NbI0 CHHXEHHS Temme-
paTypHbIX HampsikeHHH B GapaGaHax NOANHTKA KOTJOB [POH3-
BOLHTCA HeOOMbIIHMH NOPIHAMH, 3aABHKKa HA JIHHWUW DeIHPKy-
JAAILMK 3KOHOMaM3epa NPH MNOANUTKAX AOJXHA 3aKPblBAThCA.

IlpH pacTonke KOTJAa OCYILECTBASIOT KOHTPOJbL 3a ypOBHeM
BOAbl B GapabaHe, KOTODbIH BeJeTCA MO BOAOYKA3aTeNbHbIM KO-
JoHKaM Ha 6apabaHe M MO CHUXXEHHBIM YKasaTeJfiM YPOBHA.
[TocnenHne K3-3a pasHbiX TemnepaTyp KOHAEHCATAa B HMIYJAbCHBIX
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Tpy6Kax W KOTJOBOH BOAbl B OapabGaHe paboTaloT ¢ NOrpeilHo-
craMu. [Oas ofecneueHus npaBHABHBLIX MOKa3zaHWH BOAOMEpHbBIE
KOMIOHKH J0/XHbl ObiTb NpOAYTbI: Ha KOTJAax C JAaBlJeHdeM
4,0 MIla W unxe — npu paesednu B kotae 0,1 MIla W BTOpHUHO
nepea BKJOyeHHeM koTjla B oOWMA NaponpoBOA; Ha KoOTJax ¢
nasaeHdHeM Gosee 4,0 MIla — npu nasieduu B kotne (0,3 Mlla
H BTOPHYHO npH Aasaenud [,5—3,0 MIla.

[lepen BwIOueHWeM KOTAa B NaponpoBoA HPOH3BOAHTCA
ofsn3aTe/lbHan CBepKa noka3laHWA CHHXEHHbIX yka3aTefeill ypoBHA
C NOKa3aHWsAMH BOAOMEpPHbLIX KOJOHOK W [AOCTHTaeTcsi HAeH-
THYHOCTb HX NOKa3aHHWii.

B npouecce pacTonkx KoT/ia H3 XOJ0AHOrO COCTOSIHHSL MOC/€
KanuTa/lbHOFO H CPeLHEer0 peMOHTa, HO He peXe OAHOro pa3sa
B TOA NPOBepsETCSl TenJoBOe pacludpedHdHe 6apabaHOB U KOJLIEK-
TopoB no penepaM. [onxHo obecneunBaTtbcsi cBOGOAHOE Ilepe-
MelleHHe 3JeMEeHTOB KOTJa A MpefioTBPauleHHs AONOJHHTEeNb-
HblX HanpsDKeHHH U NpexAeBPEMEHHOTO pa3pylieHusa rHGOB M
yrA0BbIX CBapHbIX wBoB. Bo BpeMs pemMoHTa HOMKHB OblThb
yCTpaHeHbl BCEe BO3MOMHbIE NPHUHHBI 3aulemJeHHs 3KpaHOB B
OGMYpPOBKE , XO/IOAHBLIX BOPOHOK, 3allleMJeHHs] B MEeCOUHBIX KOM-
neHcaTopax W 3a)kaTus B 3JMeMeHTax xapkaca. Pesyabrath
H3MepeHHH 3aHOCATCs B (OPMYJASP M CPAaBHWBAIOTCH C pacuer-
HbIMH 1aHHLIMH, YCTAHOBJAEHHbIMH 3aBOA3MH-H3TOTOBHTENSAMH.

[Iporpes rsiaBHOrO naponpoBOAa HAauHHAeTCs C MOMEHTA PO3-
XKura ropesok. B npouecce mporpeBa naponpoBoja NpPOH3BO-
JHTCS KOHTPOJb 32 €ro paciuHpeHHeM NO YCTAaHOBJEHHLIM pene-
paMm W NMpOBepKa COCTOSIHWsi ONOP H noaBecoK. I1pu 3aweMaeHuu
naponposojfa MAW ociabireHuH noaBecoK aedexTbl AQJMMKHbI ObITh
yCTPaHeHbl.

[Tepexor Ha cxkuraHHe TBepAOro TOMAHBA (B3ATHe (akena)
C copepxaHueM JeTyuux MeHee 159 RpoOM3BOAAT npu Harpyake
He HHXKe 309 HoMMHanbHOW, a NpH Gojiee BLICOKOM COAEpPKAHHH
JeTYuHXx nepexoA paspellaercs Nocje Nporpesa TONKH.

[1pn nycke KoTiia caedsT 3a PAaBHOMEPHbIM MPOrPpeBOM H pac-
wHpeHHem Tpy6 3kpaHOB. MeaneHHee nporpeBalouiHecss IKpaHbl
NpPOAYBAIOTCS uepe3 ApeHaxKH HHIKHHX KOJNJEKTOPOB.

[lpy nycke nocne pemoHTa NPOH3BOAAT peryJiHpPOBKY U Ha-
CTPOHKY TNpejoXpaHHTeAbHbIX KnanaHoB. [/l KOTJAOB ¢ AaBieHH-
eMm 60—140 MIlla Hacrpoiika k1anaHoB NpPOM3BOLUTCA
Ha [aBfieHHe: KOHTPOJbHbIH knanaH — 1,00 P, pabounit kna-
nad - 1,08 P 6. Tpegoxpatutenshble kianaHbl ycTaHaBAHBAIOTCH Ha
BbIXOAHOM KO/J1€KTOpe naponeperpeBateis. KOHTPOJbBHBIM CuM-
TaeTcA KJanaH, MNOJAydaloldid HMAYJAbC N0 AaBAEHHI0O B KOJ-
JeKTope naponeperpesarens, a pabounm — KianaH, Noay4aoLuii
HMNyJbC MO gaBjaeHHIo B GapabaHe xoTaa.

PacransnsaeMblii kotesn BkAOYaOT B OOWHH NapOnpoBOA NpH
TeMneparype, 6JM3Koit K pacueTHoi. [asneine B Gapabane Ha
0,2—0,3 MI[la (B 3aBUCHMOCTH OT HOMHHAJLHOFO JAaBAEHHWA)
HHXKe, uYeM B naponposoje, yToObl MCKMOUHTL Pe3KHit noabem
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IPOU3BOLHTENBHOCTH H CHHXKEHHe TeMrepaTypul napa u3-3a Haly-
XaHHsi YPOBHA B MOMEHT BKJOueHHA Kotaa. [locne BKjoueHUs
KOT/1a B OGUIHH MaponpoBOA CKOPOCTb MOAbeMa Harpy3KW omnpe-
AenfeTCsl MeCTHbIMH HHCTPYKHHSAMH H AHCHETYepCcKHM rpadHkom.

OcrtanoBbl kotaa. TexHosOrHsi OCTAHOBA, 06beM W NOCHELO0-
BaATENbHOCTL Onepaudil OnpefensiloTCs THMNOM KOTAZ H BHAOM
OCTaHOBa, 3aBHCAlleI0 OT NJaHa nocteayiuwnx aedcrsuéd. Ilo
KOHEUHOMY TeNn/JIOBOMY COCTOSIHHIO KOTJAa pPasjud4aloT [ABa BuIa
OCTaHOBOB — 6e3 pacxo/na)KHBaHWs 06OPYyLOBaHHs W C pacxo-
aaxHBaHHem. OctaHoB 6e3 pacxonaKHBAHHA NPOH3BOAMTCH MPH
BbIBOJ€ KOT/a B FOPA4YHA pe3epB W AJA NpoBeaeHHs HenpoaoJ-
AKHTEABHBIX DEMOHTHBIX PaboT, KakK MPaBHI0, CHApyXH KOTAA.
OcCTaHOB ¢ pacxoja’kHBaHHEM NPOW3BOAHTCA M/isl TPOBEAEHHS pe-
MOHTHbLIX PabOT NMOBLILEHHOW NPOAOCIKHTENBHOCTH, MpPHUEM NoJ-
HOTA OXJa)KAeHHsl 3aBHCHT OT BHAA NpeAnoJaraeMoro peMOHTa.
TonctocTeHuble snemeHTH 40 Ge3onacHbLIX TemnepaTyp B ecTect-
BEHHLIX YCAOBHAX OXJaXAAWOTCA MeANeHHO (HEeCKOJbKO CYTOK),
NO3TOMY NPHHYAHTENbHOE PACXONEXKHBAHHE NMO3BOMSIET COKPATHTL
NPOAOJLKHTENLHOCTL HAX0XAEHHS KOTJa B DemoHTe.

[1pn ocTatoBe KoT/ia HEOGXOAHMO:

NpeKpaTHThL nNojauy TOMJIHBA B TONKY, OCTAHOBHTbL MHTaTeNH
CBIPOTO YIVIST U MEJbHHKIbl, OCTAHOBHTb BEHTUIATOPL H AHIMOCOCH!
nocJie BEHTHJSIIHH TONKH, 3aKpbiTh HANPABJASIOULHE AbIMOCOCOB
H BEHTHUJISITOPOB;

3aKpbiTh rMaBHYK NapoBylo 3aABHXKY, OTKAYMTL KOTeR OT
ofl1ero naponpoBosa, OTKPbITb NPOAYBKY NaponeperpeBatens,

nojnep:KHBaTh ypoBeHb B GapabaHe A0 MOAHOrO CHycKa W3
Hero BOAbI.

YMeHbuleHHe mnonayd TOMJHBA A0 TNOJHOMO NPEKpalleHUs
NPOHU3BOAAT mNOCTENeHHOH Ppa3rpy3KOH nHTarenedl Ttomadsa (B
CXeMax NPSAMOro BAYyBAaHHS) HJH MbLIH (B Cxemax C MblJeBbIMU
6yHKepamH) co cKopocTblo, obecneynBalolllell 3agaHHOe OXJaX-
aenue Bapabana M ApPYruX TOACTOCTEHHbIX aetanedl. C 3To# xe
Ueblo CMYCK BOAbl W3 OCTaHOBJeHHoro 6apafaHHoro Kotaa pas-
pewaeTcs Nocae CHUXKEHUs! NaBJeHHss B HeM o atmocdepHoro,
a NPH HAJHYHH Ba/blIOBOYHBLIX COEAHHEHHH — npu TeMnepatype
He Bbiwe 80° C. HaGawoaeHdHe 3a KOTJIOM BeayT A0 NOJHOMO CHHU-
KEHHS B HeM /aBJ€HHA M [0 CHATHS HanpsikeHdst ¢ obopy-
AOBaHHA.

[Tocnie ocraHoBa KOTJa He pa3pewaeTcss Ans €ro pacxo/axKH-
BaHHs OTKPbIBATb JIOKH U J1a3bl. OTKPbITbIe JIOKH W Ja3bl MOTYT
€03/1aTb MECTHbIE 30Hbl YCKOPEHHOTO OXJaXAeHHs H TeMmepaTyp-
Hbleé HamMpsi>KeHWs B SKPAaHHOH cHcTeMe H Tefle GapabaHa.

nyCK ABLIMOCOCOB AJis1 pPacXOaa>XHBAaHHSl KOTJOB C €CTECTBEH-
HOW UMDKYJsilMed pa3pelraeTcA He MeHee yem uepe3 10 y anA
KOT/IOB ¢ aaBjieHHem po 14,0 MIla u uepe3s 18 u ans KOTAOB
¢ nasaeduem 14,0 MIla v Buwe.

OcTaHoB KoTJ1a Ge3 pacxosnak HBAaHHA XAPAaKTepH3YeTCs CTpeM-
JNeHHEM K MaKCHManbHOMY aKKYMYJHPOBAHHIO B OGOPYAOBAHHH
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Tennothl. [Jas 310ro nocse npoBeleHUs1 BEHTHAAUHH TONKH H ra30-
XOAOB MPOM3BOLHTCA YMJIOTHEHHE Fa30BO3AYWIHOTO TPaKTa nmyTem
3aKPbITHA WHOepOB H HanpPasAsIOUIHX annapaToB AyTbeBbIX BeH-
THASITOPOB U AbIMOCOCOB.

Kax ormeyanoch, npH ocTaHOBe KOTJa B AJHTEIbHbIH PEMOHT
NPOU3BOAAT YCKODEHHO€ pacxojaXHBaHHe C HCN0JAb30BaiHeMm
YCTPOHCTB OxJaxAeHuWs B GapabaHe W nocje yKa3aHHbIX Bblaep-
XKEK — BEHTHJIALHIO TONKH W razoxoaos. [1pH sToM KoTen OTCOeAH-
HAKOT OT OOLleCTaHUHOHHBLIX MAarucTpaJeil no Boae, napy, TOM-
JHBY (OCHOBHOMY, pe3€pBHOMY MW pAaCTONOUHOMY), NOJHOCTBIO
cpabaTbiBaloT TOMJHBO W3 OyHKEepOB, BHYTPEHHHM M BHELWIHHM
OCMOTPOM 3JEMEHTOB KOTJ1a H OO0OpYAOBaHWA OOGHApPyKHBAIOT
HEHMCNPasHOCTH, O 4eM AeAaaloT COOTBETCTBYIOLHE 3aNHCH.

Ilpu BbIBOAE KOT/IOB B DEMOHT HJH B pe3epB KOHCEPBHPYIOT
MOBEPXHOCTH HarpeBa H KajopH(pepoB BO u3bexxaHHe CTOAHOM-
HOH KOppO3HU. B 3nMHUI nepHOA B 3amO/iHEHHOM BOAONH KOTJeE
BO u30exaHHe pasMoOpa)XHBaHH AOJKHO ObTb YCTaHOBJEHO
TulaTenbHOe HabJION€HHE 33 NJOTHOCTLIO Fa30BO3AYWHOMO TpPaK-
Ta, 3a NOBEPXHOCTSIMH HarpeBa H HX NMPOAYBOUHLIMH H ApeHaxX-
HbIMH JHHHSIMH, 3a KajiopHdepaMH, WMNYJbCHbBIMH JIHHHAMH H
AaTuHKaMH KOHTPOJIbHO-H3MepHTelbHbIX npubopos. TemnepaTypa
BHYTPH TONMKM W [Aa30X040B AOMKHA O6uith Bbhiwe 0°C, aas
yero NepHoAHYECKH NOAOrpeBaloT TOMKY H ra3oxobl BKJIOUEHHEM
Ma3yTHHIX (QOPCYHOK HJH nojauei ropsuero BO3ayxa OT cocep-
HHX KOTJOB, CJeAAT 33 NJOTHOCTLIO WKHOEepoB, J1a30B W JIKOKOB.
Ha BoporpefiHbix KOTnax AoJxHa ObiTh ofecneueHa yacTHUHasA
IIMPKYJIALKA BOAbI Yepe3 KOTeul.

§ 49. JERCTBUA MALIHUHUCTA B ABAPURHbBIX CUTYALLHUSAX,
NMPOTUBOABAPUHHAS PABOTA

B npouecce 3kcnayartaiMd KOTJa B HeM MOTYT NPOHUCXOAHTH
[IOBPEXK A€HHS, BOIHHKATL HENONAAKHK, CO3Jal0LLLHE ONacHbie CHTYya-
UMK, ypeBaTble BLIXOAOM H3 cTPOA OOOpYyAOBaHHWS WJH KOTJa B
1enOM, Bbi3blBalOUIHEe pa3pyileHHs ¢ GOJbLIMMH MaTepHanbHbIMH,
a MOXeT 6biTb, H 4yesaoBeueCKUMH KepTBamH. O6HapyKeHHble Ha-
pylieHHs v gedekTbl ycTpaHsawT 6e3 O0CTaHOBA KOTJa HIJH ¢ 061A-
3aTeNbHbIM HeMEeNJEHHBIM er0 OCTAHOBOM.

BaxHefw M ycnoBHeM npaBHJIbHOH JIKKBHAALLMH aBapHEHOTO
MOJOXKEHHs1 ABAAETCH COXpaHeHHWE TnepcoHaaO0M CNOKOHCTBHA,
OTCYTCTBHE DACTEPAHHOCTH H BMEWIaTeJ]bCTBA MOCTOPOHHHX JIHLL,
OTAduya YETKHX PACNOpsiKeHHH u OblCTpOe HX BhiNoJHeHHe. PykKo-
BOAMT JAEHCTBHAMH MNepcoHaja NpH aBapHU B llexe HavaJbHHK
CMeHbl 1(exa, npH 001 ecTaHIIHOHHOH — HayalbHHK CMEHbl CTaH-
uMH. OcHOBOH RpaBWAbHON JIMKBHAAUHH aBapHH SBJSETCA CO-
xpaHetive o6OpyAOBaHHs M NpefAOTBpaLleHHe KPyNHLIX ero pas-
pYLIEHHH (M3-3a HeNpaBWJbHLIX JAeHCTBHIA nepcoHana uaH 3a-
AepKKK JIMKBHAAUHH aBapHH), a TakxXKe HCKJAOYeHHe TpaBMHPO-
BaHHA nepcoHana. Jlwboe obopynoBaHHe, HMemollee aedeKThbI,
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rpo3fude nNepcoHany, AONKHO ObiThb HemelJeHHO OCTaHOBJEHO.
Ecav aBapus npoH3owna Ha cTblKe cMeH, NepCoHas, MNpPHHH-
MAIOWKHH CMeHbl, NPHBAEKAETCHA K JIMKBUAAUHH aBapHW H BbINOJ-
HSieT pacrnopsiXeHHsl NepCcoHaNa CMeHbl, NHKBHAUPYIOLLEH aBapHIo.
K nukBHAaUHH aBapHH MOXKeT OblTh npHBaeueH PEMOHTHLIH mep-
COHAJ W NepcoHal APYTHX ILEXOB.

TexHonorHsa aBapHHHOrO OCTAHOBA KOT/AA ONPEAENsieTCst BH-
AOM aBapHH H MOMEHTOM YcTaHOBJeHHs ee npHudH. [lepsBoHa-
YyanbHO, 1O MOMEHTA YCTAHOBJIEHHSI NPHUHHLI aBapHH, HO He GoJsee
yem B TeueHue 10 MuH OCTAaHOB Begercsi ¢ MHHHMA/bHO BO3MOXK-
HBIM pacxonaxiuBaHhem ofopynoBaHWs (c coxpaHeHHem palo-
yero [aBjeHWsi H YMJOTHEHHWeM ra3oBO3AyWHOro Tpakra). Ecau
B TeueHHe |0 MHH BHISIBJ€HAa W ycTpaHeHa NPHYHHA aBapHH,
TO JAanee NPOM3BOAHTCA MYCK KOT/IAa M3 COCTOSAHHH TOPAUEro pe-
3epBa. Ecsiu B 3TOT CPOK NMpH4UMHA He BLIsIBAEHA, A TakXe NpH
noJoMKe 060PYyAOBAHHSA NPOM3BOASIT OCTAHOB KOTJA.

O6sa3aTenbHbiil HeMeaJeHHbI OCTAaHOB KOTJla nepcoHana npo-
H3BOAUT NPH: HEAONYCTHMOM MOBbILIEHHH WJH NOHHXEHHW YPOBHA
BOAbl B 6apafaHe, a TaKkxXe BbIXOde H3 CTPOSl yKa3aTeJbHbIX NPH-
60poB (BbLI3BAHHOM HEMOJajKaMM PeryasTopoB NHTaHHsA, NOBPeX-
JeHHSIMH peryJaupyiouelt apmarypo, npu6opos TennOBOr0 KOHT-
poJsi, 3alLUMTbi, 2BTOMATHKH, HCUE3HOBEHHWSI MUTAHHA W T. 4.);
OTKasax BceX Pacxoi0OMepoB NUTaTelbHOW BoAbl (6osee ueM Ha
30 ¢); ocTaHOBAX BCEX NMHTATENbHbIX HACOCOB; HEAONYCTHMOM TNO-
BblIUEHHH JaBJeHHsl B NapOBOASHOM TpaKTe W OTKase GoJee noJso-
BUHBl NpEeLOXPaHHTeNbHBLIX KJanaHoB, pa3puiBe TPyO6 naposoas-
HOTMO TPaKTa WJH 1OSIBJEHWH TPEelWH, B3AyTHA, NPONYCKOB B
CBApHLIX WBAX OCHOBHBLIX 3J€MEHTOB KOTJa, B naponpoBojax,
apmarype.

Kpome Toro, koTabl 06f3aTenbHO OCTAHABJAWBAIOT NpH Mnpe-
KPailleHHH TOPEHHS W HEAOMYCTHMOM TNOHHXXEHHH AaBJE€HHA rasa
H Ma3yTa 3a PeryJHpYIouHM KJanaHoM; OCTaHOBe BCEX AbIMOCO-
COB H BeHTH/ATOPOB, B3pbiBax B TOMKe, B ras3oxogax, pasorpese
JoKpacHa Hecyuux 6anok xapkaca U obGBajax OOMYpDOBKH; fO-
XKape, yrpoxkaioleMm nepcoHajy, oOGOpPyAOBaHHIO, THTAHHIO AHC-
TAHUHOHHOrO ynpaBJjeHHsl OTKJAloualolleidl apMaTypbl H COOTBeET-
CTBYIOLLHX CHCTEM 3aUIHT, HCYE3HOBEHHH HaNPAXKEHHS B JIHHHAX
AHCTAHILHOHHOTO H aBTOMAaTHUYECKOrO YAPaB/J€HHA H KOHTPO/b-
HO-H3MepUTeNbHbLIX NPHEOPOB.

BojaorpefiHble KOTAbl TaKXe AO0JKHbl ObiTh OCTAHOBJIEHbI NPH
CHHXEHHH pacxona BOAbl W RaBJeHHA Nepea KOT/IOM HHXKE MHHH-
MaJIbHO AONYCTHMOFO 3HaueHHs.

HenonyctHmoe cHuxeHHe ypoBHsi Boabl B OapafaHe BO3HH-
KaeT NpH HenpaBHJAbHLIX AelCTBUAX nMepcoHasta W NpH oTKasax
PETyJsATOPOB H apMaTyphbl, TPH Pa3pblBax IKPAHHLIX WJIH BOAO-
ornyckHbix Tpy6. [IpH pa3pbiBe 3kpaHHbIX TPYG B TOMNKE BO3HH-
KAaeT CHAbHLIA WYM, NapeHHe, NOBLIIAIOTCA AaBJE€HHe H BLIOHBaHHe
M3 TONKH razoB. [1py pa3pbipe Tpy6 Npyrux nOBepPXHOCTEN HArpesa,
3aMOJIHEHHbIX BOAOH, 3TH NPH3HAKM MPOABJAAIOTCA B MeHblUeH
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crerneHH, a pa3pbiB TpyG maponeperpeBaTte/isl He CKa3blBaeTcs Ha
ypoBHe BOAbLI B GapabaHe.

[TpuuvHaMH pa3pbiBoB TPy6 MOryT ObiTb MpeBbllIeHHE AaB-
JIeHHs, HapylleHxe TeMnepaTypHbLIX YCJOBHH HX paborbl, KOppo-
3UA MJKM HM3HOC TPyO, HeyAOBNETBOPHTENbLHbLIH BOAHBLIH pPEXHM
(Hanpumep, npekpalleHHe HenpepbiBHOW HAH NEepHOLHUECKOH Mpo-
AYBKH H OTCYTCTBHE KOHTPOJSl KauecTBa KOT/IOBOH BOAL H napa),
a TakxXe HeKauyeCTBEHHOCTb MW3rOTOBJEHHs, MOHTaxa, peMOHTa
TpyOHLIX 3J1eMeHTOB, HeCOOTBETCTBHEe MaTepuanoB ¥ ap. Ha pas-
PYLUEHHH 3KpaHHbIX TPYDO cKa3biBaeTcsi HeHANaXeHHOCTb TOMOU-
HOFO npouecca: yaap ¢akesa B 3KpaHHhe TNaHeNH, WJaKOBa-
HHE.

Ilpu upeamepHOM nOBblUIeHHH [AaBJEHHA HAW TeMnepaTypbl
YBEJHUHBAIOTCS HaNpsiKeHHs B CTeHkax Tpyb, cHuxXKaloTcsi npe-
agenbl npodHocTtH. [loBbileHHe Temneparypbl B TpyGax CBs3aHO
CO CHHXXeHHeM pacxona pafouero Tesa, NOBbLILEHHbBIMH TeMme-
paTypaMH ra3a HiH ¢ BHYTPEHHHMH OTJIOXKEHHAMH cosell W Waama
(B skpaHax). [lpu cHuxeHnd pacxosa pabouero Testa W NOAB-
JIEHHWH BHYTDEHHHX OTJOXEHHH yMeHbLIaeTcs OXxJaxjaloulee AeH-
cTBie pabouero Tena Ha TpyOy, a ¢ pOCTOM TeMnepaTypbl ra3os
YBEJNIHUHBAETCS MPOXOASLLUH yepe3 Hee TenynoBOk noTok. OTa0XKe-
HHSl NOSIBJASIIOTCA MPH YXYAIUEHHH BOLHOrO peXuma, a B napo-
neperpeBaTtelisix, KpOMe TOro, NPH YXYAWEHHH KauecTBa KOTJO-
BOH BOZbl U NOBLILWIEHHH YPOBHA BOAbl B GapabaHe.

Koppo3skHoHHbie H 3pO3HOHHbIE NPOLLECCH NPHBOASIT K YTOHEHHIO
CTEHKH TPYObl H CHHIKEIIHIO €€ CONPOTHBAREMOCTH paspbiy. [1pHuu-
Hbl KODPO3HK H M3HOCA MOAPOGHO paccmOTpeHul B § 46. Koppoaus
NPOHCXOAHT TAKXKE HAa OCTAHOBNEHHOM KOTJe NPH HegocTaTOYHOH
KOHCEPBAallHH HJH ee OTCYTCTBHH BCJeLCTBHE KOHTaKTa aTmocdep-
HOro BO3AYyXa C BHYTPeHHEH MOBEPXHOCTbIO TPYO, yBJa>KHEHHON
BOAOH.

CHuKeHHe noBpexjpaeMocTH TPyO OT BHYTPeHHEH KOPPO3HH
CBA3aHO ¢  COBeplEeHCTBOM  paboTbl  XHMOGECCONHBAIOLIHX
YCTAHOBOK, [€a3paTopoB M cHcTeMbl BHyTpuOapaGauHo#i o6pa-
60TKM BOAbl, @ Takxe ¢ NPOBEJEHHEM KOHCepBalUHH BOAONa-
POBOTO TpakTa KOTJa.

Paapbizbl nHTaTeNbHbIX TPYGONPOBOLOB H OCHOBHbLIX Maponpo-
B010B Ha0/MONAI0TCA 3HAUHTEABHO pexXe, uyeM paspbiBbl TPy6
NMoBepxHOCTeH HarpeBa, OJHAKO NO CBOWM pa3pywaloukM nocJjaen-
CTBUSIM 3TH TNOBpEeXKAEHHA fopa3no Oosee onacHul. BoablwHH-
CTBO NPHUYHH, NPHBOAAIMKX K pa3pyuweHHIO NHTaTelbHBLIX TpyG6o-
nNpoBOAOB M NapoONpoBOACB, aHANOFHUHbI NPHYMHAM pas3pbiBa
Tpy6 nosepxHocTed Harpesa. Cpeau 3THX TNPHUMUH caeayeT OTMe-
THTh: NpeBbIlWIEHHe AaBJeHus paboued cpeabl; KOPDPO3HOHHLIE
(BHYTpeHHHE) NpOollecChl; 3PO3HOHHBLIA (BHYTPEHHHIA) H3HOC B Me-
cTax YyCTAaHOBKH Deryaupylolieil apMaTypbl; pa3BHTHE yCTaJjoCT-
HbIX TPELUHH; NOfiIBJEeHHE MOBLIUEHHbIX HANPAXKEHWH NpH 3a3eM-
JleHHsIX TpybonpoBOAOB MK NpK Pe3KOH cMeHe TeMmnepaTtyp (Kak
pabouero Tesna, Tak H HapyXHOHW), HEKAUeCTBEHHOCTb MeTaJjna,
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CBapHBLIX COEAHHEHHH WM KOHCTPYKIWHA, HECOOTBeTCTBHE MaTeEpH-
asna TpyOG PEKOMEHAAIHAM PaCueToB,

YuyureiBasi NMOBbIWEHHYIO) OMAaCHOCTL pa3pylualolHX AeHCTBHH
npu pas3pbiBax, HEOOXOAHMO peryisipHO MpoBepATb COCTOsIHHe
Tpy6onpoBoaoB. [lpoBepka ocyluecTBAS€TCS B COOTBETCTBHH C
«HMucrpykuued no HabaioaeHHI0 H KOHTDPOMIO 3a MeTaaaoMm Tpy6o-
NPOBOAOB H KOTJIOBY.

B xone 3THX NPOBepOK A0JAXKHA NPOH3BOAMTLCA CBOEBpPEMEH-
Haa BLIOpAaKOBKA MNOBPEXKAEHHbIX Y4aCTKOB TpyOONpOBOAOB H
nocaeaytoias HX 3ameHa. OcobeHHO cepbe3Hoe BHHMAaHHe cJe-
Ayer obpawartb Ha TpyObl, MaTepHasa KOTOpLIX BhlpabaTbiBaer
cBOW pecypc. [lpeuMyuiecTBeHHo HapylueHHst Ha6Jal0Aal0TCs
Ha yuacTkax Tru0GoB, BOJH3H yCTAaHOBKH apMaTtypbl, B MecTax
nepexoa0B € OAHOH TOJALIMHBI Ha APYFYI0, B MecTaX CBapHbIX
CThIKOB.

[lpusnakamMu paspbiBa TPYOONpPOBOAOB SABJASIOTCA CHJbHBIH
IIYM H MapeHHs B NMOMelleHHH 11€Xa, Pe3Koe najeHHe AaB/JeHHUSA
B MardHcTpaJH, CHHXXeHHe pacxoga napa (M BOAbl 33 yyacTKOM
pa3puiBa — B TpyOONpoBOAaX NHTATENbHOH MarHcTpaJu).

BapbiBbl U XJONKM B TONMKE W ra3oxOfax MPOHCXOARAT H3-3a
CKOMJIEHHsT 3HAYUTE&NbHOrO KOJAHYeCTBA HeCropesllero TOMJHBA,
BbI3BAHHOrO ero cenapauued Ha NOA HJIH B XOJIOAHYIO BODOHKY,
YHOCOM B ra3oxonbl BCJeACTBH€ HECOBEPLUEHHOH OpPraHH3alluH
ropedusi B Tonke. Yacto B3pbiBb HabJ104al0TCsi HA OXJdaxAeH-
HbIX TOMKax B MEpHOAbl pAacTONKH, MpH o6pbiBax ¢rakena H no-
BTOPHOM 3a)XHraHWH ero 6e3 BeHTH/IRAILMH, a Takxe Ha 3aiuja-
KOBAHHBIX KOTJIaX NPH OOpPYLWeHWH wWJaKa B HHW3 TONKH H nomajga-
HHH pacKaJeHHbIX ALl B BOAY LUJAKOBbIX IIAXT.

B koT/sax Ha rasoBoM TONJHBE B3DbIBbl B TONKE Bbi3BaHbI
yTeuKkaMu rasa, IJIOXOH BEHTUAALHER TONKH W ra3soxoaoB nepej
pacTonKoll M Heno/IHOH# NpOAYBKOH ra3onpoBOAOB A0 FOpeNoK
(uepe3 cBe4yH), a TaKKe NOBTOPHLIM 3aXUraHdeM rasa nocJe
o6pbiBa dakena 6e3 A0CTATOYHOW NOBTOPHOH BEHTHJIALWH. ITH
B3DbIBL, KaK NMPaBHJ0, UMEIOT TsXKeNble NOCAeACTBHUS.

[1pH CXKHFaHHH XKHAKOrO TONJHBA NOXKAapbl H B3PbIBbI B TONMKE
H ra3oxonax BO3HHKAIOT NPU HEKauyeCTBEHHOM €ro pacnbileHHH
(opcyHkaMH, CONPOBOXKAAIOIIKMCSH BbiTeKaHHeM Ma3yta B amfpa-
3ypbl H Ha CTeHLl TOMKH ¢ HAKOMJIEHHEM €ero B 3HAUMTEedbHbIX
KOJIHYECTBaX, B TaKXe NOBbILUEHHLIM BHIHOCOM B ra3oXxo/[bl CaXH,
NOABJSIOULEACH NPH NAOXOM CMelleHHH Ma3yTa C BO3LYXOM H
HenosHOM ero ropeHud. B nocneanem cayuae npoucxogut Ha-
KOnJjieHHe, a B ONpeleneHHbIX YCJOBHAX H BO3ropaHue OTJIO-
KEeHUH Ha NOBEPXHOCTAX Harpesa (HanpHMep, B BO3/yXONoOAOrpe-
Barese). [1pu 3TOM oTMeuaeTcsi HECBOHCTBEHHOe AJis AAHHOM NO-
BEPXHOCTH MOBbLILIEHHE TeMNepaTypbl rasoB (3TO MCHOJAbL3YETCA
B KayecTBe CHTHala A HACTPOHKH 3aUlHTbl), yMeHbllaeTcd
Tsilfa, NPOHCXOAHT pasorpes oOIWIHMBKH, a HHOraa BbLIOHBaercs
AJgavs.

[Tpn o6HapyXeHHH noxapa cJjelyeT HeMelJeHHO NPEKPaTHTDL
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AOCTYM TOPIOYEro (TMpeKpaTHTL N0Jauyy TOMJAHBA),; JOKaKH30BaThH
ropeHHe (OTKMIOYEHHEM AYThEBHIX BEHTHJIATOPOB W ABIMOCOCOB
Y NNOTHLIM 3aKPbITHEM Fa30BblX M BO3AYLIHLIX WHOEPOB) W BKJIO-
YHTL MECTHOE MOXApOTYlUeHHe (NMojauy napa HAW BOAbLI B raso-
xon) .

BapbiBbl M XJONKH MOPyT Bbi3BaTb pa3pylueHHe OOGMYDOBKH
H JMOKaJbHLIH pa3orpeB o6lIMBKH W 6aloK Kapkaca, CHHXKaloWHHA
UX HecyluHe crnocoGHOCTH.

CuabHO BAMAET HAa HAJEXHOCTb KOTJa H BO3MOXHOCTb BO3-
HHKHOBEHHS! aBapHHHLIX CHUTyalHH WIaKOBaHHE TOMKH H noBepX-
HocTeH Harpesa. [1pH WaKOBaHHK CTEH TONKH H HAaKOMJEHHH HA
3KpaHaX 3HAUMTENbHBLIX Macc ULIaKa NPOHCXOAHT AedopmalHA
5KpaHHBIX TPyD, pa3pylueHHe HX KpenJeHHH, JIOKaJlbHOe yBe/u-
yeHHe TENJOBLIX NOTOKOB. [Ipy nafeHnH rabi6 B XONOAHYIO BOPOH-
Ky WJIH Ha NOA MOTYT aeOpMHpOBaTbCS H Pa3spywaThcs TPpyObl B
HUXXHeH YacTH TOMKH, paspywartbcs o6MypoBKa, noasecka (ono-
pbl) WJAKOBLIX WAaXT, YCTPOHCTBa yaaneHus waaxka. [Ipu cHab-
HOM 1UJaKoBaHHM HabalofaeTcs nepekpbiTHe LWIJIAKOM HHXHel
yacTH TOMKH C TIpeKpalleHHeM €ero BbLIXOJAa M3 KOTJia H HakonJe-
HHEM B TOMKE OFPOMHbLIX KOJIHYECTB, BbI3bIBAOLMX OCTAHOB
xorJja.

Bce cayuan BO3HHKHOBEHHSI aBapuiHBLIX CHTyallHH, cepbes-
HbIX HEenojajgoKk B pafoTe KOTIA W ero oGOPYNOBAHHSA AOJKHbI
pa30HpaTbCcid C BbiABJEHHEM NPHYUH M pacCMOTpeHHeM AeHCT-
Bui nepcoHana. C uenblo NpeioTBPAULLEHHSE BO3MOXHBIX aBapHid
B KOTeJNbHbIX WM BblpabOTKH YyBepeHHbLIX NeHCTBHH nepcoHasna B
aBaPHHHBIX CHTyalMsix AN OOGCJAYKHBAIOUWErO MepcoHasna pery-
JsIpHO NMPOBOASTCH NPOTHBOABaPHHHbLIE TPEHHPOBKH, HAa KOTOPbIX
YCAIOBHO BBOASTCA pa3fiHduHble BHAbI aBapHii H KOHTpoJupyercs
pa6ora nepcoHana. [locie TakHX TpPEHUPOBOK NPOW3BOAHMTCA
pa3bop W pnaercsl OlEHKA ONepaTHBHOCTH M MPaBUJABLHOCTH A€H-
CTBHSl CMEHHOrQ nepcoHana.

Henonaaku B 3aBUCUMOCTH OT WX XapakTepa H MOCJeACTBHH,
CTENEHH THIMKECTH TMNOBPeXAeHHH 000pyaoBaHHR KJAaCCHOHIIH-
pYIOT Kak aBapuu, orkasbl B pabore | wau Il cTenenn W norpe-
OUTENbCKHE OTKJIIOUEHUST B 3JIEKTPOCETHAX.

ABapueit Ha 3NeKTPOCTAHIMH CUHTAETCH:

MOAHBIM c6pOC Harpyskd 3JEKTPOCTAHIIMHH C YCTAHOBJEHHOH
mowHocTelo 100 MBT 1 6osee (He3aBHCHMO OT NPOAOJKHTENbHO-
cTh cbpoca);

CHHXKeHHe 3aeKTpHuecKol Harpy3ku Ha 50 9% u GoJee oT 3a-
JAHHOH AHCMEeTUEPCKUM TpapHKOM NPOIOJNKUTENBLHOCTbIO Gosee
| 4 npH Harpyske saektpocTaHiuUH 500 MBt u 6onee;

NOBpeXAeHHe KOTJIOB MPOH3BOAWTENbHOCTLIO 420 T/u W Bhille,
HX TIapONpOBOJOB H NHTaTelbLHBIX Tpy6onpoBoaoB, Tpebylolee
BOCCTAHOBHTEJBLHOFO PEMOHTA B TeueHHe 7 CYTOK H Oodee;

pa3pylueHHe 3HepPreTHUeCKUX W BOJOTPeNHbIX KOTJIOB, €CJH HX
BOCCTAHOBJIEHHE HEBO3MOXHO HJH Hellenecoobpa3Ho;

obpyilieHHe KOHCTPYKLHil 30aHHA H AbLIMOBbLIX TPYO.
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HapylWweHUss C MEHbUIHMH IMOCAENCTBHAMH, a TaKXe NpPOCTOH
0o60py/lOBaHHSl B DEMOHTE CBEPX Da3PEleHHOTo CPOKAa KJaacCHH-
UHPYIOTCH Kak oTKasw B pabore | u Il crenewu.

§ 50. OBCJY)XUBAHUE U HEMOJIALKH
NLINENPUTOTOBUTEJBHOITO OBOPYN OBAH Ud

O6ecneueHne KoTJa TOMJAHBOM TpebyemMoro KauecTea H B
HeoO6X0AHMOM KOJHUECTBE — OfHA H3 HaWbosee BaXKHbLIX Onepa-
uui B pabore korsna. Hanbonbuide 3aTpyaHeHus H CHOXKHOCTD
oBc/yKHBAHHS MMEIOT MECTO NPH CXHUFaHWY TBEpPAOTO TOMJWBA.
Hapsiny ¢ ofGopynoBaHHem, obecrieudBaiollimM TPaHCNOPTHPOBKY
NO3UPOBAHHOTO KOJHUECTBA TOMJHBA B TOMKY, HEOOXOAMMO A0CTa-
TOYHO CJOKHOE NMbLIENPUrOTOBHTENbHOE XO3AHCTBO,

HapnexHocTbh cHabxeHHs KOTJa TONJWBOM B MEPBYIO ouepenb
onpenensercs paGoToil GyHKepoB cbiporo TOmAHBa. KM3-3a Hamu-
yHsa BNAarH W ee ucnapeHHs B OyHxkepax Habnlopaerca ciaexusa-
HUe H 3aBHcaHue TOMJHBa, 06pa3yioTcss CBOALI, CNOCOOCTBYylOLIUE
fipeKpallleHHio nocTynaeHuss yras B kored. [lpu paspywenHu
CBOAOB 3HauHTeJbHble MacChi OOpYylIAIOTCS BHH3 Ha NHTaTeNH,
4acTo BLIBOAS HX W3 cTpos. [Ipekpawende nopaun Tonauea npu-
BOAWT K MOBLILIEHHIO TEMNEPATYpbl B KOHILE MelbHHILbl H B3PbIBO-
ONacCHOCTH CHUCTeMbl NMbBUIENPHTIOTOBJIEHHUS.

[Ans KOHTpPOJAS H CBOEBPEMEHHOrO BMeEWaTebCTBA C UL
BOCCTAHOBJIEHHAI DPABHOMEPHOCTH NOJaul TONJMBA NpelycMaTpH-
BalOT WHAHKATOPb! (M 3aUlHTH) OOpbIBA TOMJAHBA H YCTPOHUCTBA
oOpyLIeHHsT BO3HHUKAIOWKHX CBOAOB (NMHEBMO-, napoobpylueHus,
YCTAHOBKH  HakJaAHbIX BHOPAaTOPOB H  3J€KTPOHMNYJbCHBIX
BCTpsiXHBaTesneH, oborpesa cTeHOK OyHKepa W T. [.), KOTOPHIMH
JONKEH M0JAb30BaThbCA MAlUHHHUCT KOTJA Npu 06pbiBe TOMJHBA.

Ha pa6oTawiuiux KOTJaax clrefyeT peryasipHO KOHTPOJHPOBATL
HalliuHe TONJMBA B OyHKepax W NPOM3BOAMTL WX 3arpy3ky npH
CHH)XEHUH KOJIHYeCTBA TOMJIMBA A0 MHHHMaJbHO AONYCTHMOFO
ypOBHA. YCTPOHCTBA CBOAOOODYILIEHHS AC/MKHBI NOJAEDPKUBATHCH
B NOCTOsIHHON roroBHOCTH. [lepuopuueckd (uepes 7—10 cyTok)
Heo6xoaHMo cpabaTbiBaTh TORAHBO B OyHKepax AC MHHHMAaJbLHOTO
YPOBHsl, @ NpH OCTaHOBaX KOT/a B pPeMOHT TOMJAHBO cJjaepyeT
cpa6aTbiBaTh MONHOCTbIO H OYHLLATL CTEHKH OYHKepOB, TakK Kak
AJHTeNbHOE XpaHeHWe TOMJIMBA BejeT K ero caeXHBaHuwo. Ana-
JIOTHUHbIE JEHCTBUS MepcoHana XapaKTepHbl W MO OTHOWEHHI0 K
nblneBbIM GyHKepaMm.

[TpucyrcTBHe B TOn/KHBE KPYRHbIX NPEAMETOB, MHeH, Lienbl
yCUHBaeT 3aBHcaHHe TONJHBA B OYHKepax, NPHBOAHT K OGpPbLIBY
ernel, NOJOMKe CKpeGKOB H MJACTHH B MUTATEeNs1X, K OCTAHOBaM
menbHUll. Ocobylo HENpHUATHOCTb [OCTABASIOT MeTajldHuyecKHe
npeaAMETLl B TONJIHBE, Bbi3blBaloliHe 0OpbIB GuJ, NOAOMKY OHio-
nepxartesei, nosisieHue aucGanaHca poropa W OueHue B noa-
WHNHHKAX, YTO COKpalllaeT pecypc HX paboTbl.

B npouecce 3KcnayaTauuH MeJbHHIL MOPYT BO3HHKHYTb WX
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ypeaMeplible Neperpy3kH HAW pacxonaulnsatude. TlpuunHamu nepe-
rpy3ok fBASIOTCA: MNOBbilleHHass NoAavya TOMAHBa, MNONajaHHe
MOCTOPOHHMX MpeaMeTOB, OrpaHHueHHas nojaua CYWHJIbLHO-
TpaHcnopTupylowero areuta. [Ipu neperpyskax cieiyer yBenH-
YHTb PACXON CYWHJIBHOrMO areHTa B MeJbHHILY, & €CJH 3TO He MNo-
MOraer, BpeMeHHO ([0 YCTpaHeHHWs neperpys3kd) OTK/IOYHTb TNH-
Tatedb.

Ha BbicOK0aGpa3uBHbIX TOMJAMBAX TNPOHCXOAMT CHAbHbIHA
M3HOC MEJIOLHX OpPFraHOB, NPHBOASIWHH K YrpyGJeHHI0 NblaH
W MOBbIWEHHIO Hegoxora TonauBa. HawnGonee uyBCcTBHTENbHbI
K HW3HOCY MOJOTKOBbI€, CPeaHEXO[Hbleé MelbHHUIbL, a Takxe
MeIbHUIILI-BeHTHAATOPH. [ ofecneyeHls KauecTBEHHOrO NOMO-
Na TOMJIKHBAa HeoBXOAHMO KOHTPOAHPOBATL COCTOSIHHE PAa3MOJbHbLIX
OpraHos, MPOBOAHThL CBOEBPEMEHHYI0 WX 3aMeHy (npOogHAAKTH-
uecKH — MO rpagHky).

Boabuioe 3HaueHue 21 paboOThl MENBHHU H CHCTeMbl Nblae-
NPHTOTOBJIEHHST HMEIOT OPraHH3allsl CYWKH H BEHTWJIALHH Meb-
HHU, noajepxaHHe HOPDMHDOBAHHOH TEMNepaTypbl CYIWHALHOTO
areHTa 3a MeibHHUeH (). Ilpu nosuilweHun {3 (Hanpumep, npu
ypeaMepHOi nojaye CyWHJILHOrO areHTa BLICOKOH TeMmnepary-
pbl, ROCTYMIeHHH B0Jee CyXOro TOMNHWBA HAH ero 06pbiBax) MOXKeT
MPOH30HTH 3aropaHHe HWIH B3pbIB. 3aropaHue NPOUCXOAMT, B Nep-
BYIO Ouepelb, B OTIOXKEHHSX YFOJbHOH NMblIKW Ha CTE€HAaX W TOPH-
30HTaNbHBIX y4yacTKax. [1pu B3pLIXJeHHH OT.n0XKeHHH, noctynJae-
HHH K HHM 3Ha4yHTeNbHbIX KOJHUECTB CBEXero BO3JyXa MOXeT
NPOH3ONHTH B3pbIB HAH XJAcnok. [lostoMy Ha paGoraowem o060-
PYAOBAHHH B CHCTeMax NblJIeAPHTOTOBJEHHA 3anpelueHo OoT-
KpblBaTh J1a3bl U JIIOUKH.

3aropatde OTNOXKCHHH MblJAM MOMET HPOHCXOAMTH H B IO-
Mell{eHHH KOoTesabHOro lexa. Jlnsi ux npesoTBpaleHHs caeayer
NPOBOAHTL DEryJasapHYIO yOOPKY, yAaJjsis CBOEBPEMEHHO OTJOXKe-
HUA YTOJbHOH NblAH, OCOOEHHO C FOPSAYHX NMOBEPXHOCTEH.

J1s nMKBUAalMK 3aropaHuWil B CHCTEMax MNblJIenpHrOTOBJEHHS
HeoOX01HMO TonAepXKHBaTb Ha Oe3onacHOM YpOBHE TeMmnepaTtypy
3a MeJbHHUeH, NOAAEpPAKHBATL B HCNPABHOM COCTOSIHHH W CBOe-
BPEMEHHO MNOJb30BaTbCA CPeACTBAMM MNOXKADPOTYlHEHHs (nmofaua
napa, BOAbl B MEeAbHHULI, MHTATENH), PEryJsipHO NPOBEPATb HC-
MpaBHOCTb COOTBETCTBYIOILHX H3MEDHTENbHbIX NPHOGOPOB, 3aLLHT
¥ OJOKHPOBOK, KOHTpO/iHpoBaTL OecnepefoiHOe MROCTynJeHHe
TONJIHBA B MEILHHILY NO €e 3arpy3ke M CHrHajaMm JaTUMKOB 06-
pbiBa TOMJMBA, CBOEBPEMEHHO YCTPAHAThH NblaeHHA. Has 3auiuTbl
3/1EMEHTOB CHCTEMbl RbINENPUrOTOBJEHHA OT pa3pylieHHs TNpH
B3PbIBAaX NblJH Ha HUX YCTAHABJHWBAIOT B3DbLIBHLIE KJdanaHu B 6e3-
OnacHbIX aJas ofcayxuBaHUA MecTax, NpHYeM BbLIXOAHbIE na-
TpYOGKH KIanaHOB He NOAXHbL YCTAHABJHBATbLCA MO HanNpaBJeHHIO
K kabensiM, ra3aoMas’yto- 4 MacjlonpoBoiaM.

JKOHOMHUYHOCTL M HAZEXHOCTb KOT/IA CBfi3aHbl ¢ TOHKOCTbIO
noMoJa nblai. Menkasi nblab BOCNJaMEHSIETCA H CCOpAeT paHblile
KPYNHOH, NPH 3TOM CHHXKAIOTCS NOTEPH H3-3a HeJoXKora Ton-
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auBa. OnHako ee nonyueHue CBA3aHO C GOAbLIHMH 3aTpaTami
3HEPTUH, MOBbILIEHHbIM H3HOCOM MEJIOUIHX OPTaHOB H PEMOHTHbI-
Mbl 3aTpaTaMmH.

[1o3TOMy npH HCNBITAHHAX AR KaXJAOTO TONM/AHBA YCTAHAB-
JHBAIOT ONTHMAJbHYIO (MO MUHMMAJbHBIM CyMMapHbIM 3aTpaTam)
TOHKOCTb TOMOJId NbiIK U peXHMbl ee nosnydyeHus. [lociennue
yKa3blBaloT B DPeXXHMHON KapTe.

DKcAayaTaUMsi CHCTEM TOMJHBOMOLAYH M MbLIENPHrOTOB-
JIeHHS OpraHu3yercs B COOTBETCTBHH ¢ «[IpaBuiaMH B3pbiBo-
Mo apo6e30nacHOCTH TONAKWBONOAAY leKTPOCTaHUHHY u «Ilpasu-
JaMH  B3pbiBOGE30NaCHOCTH YCTAHOBOK [JS NPHTOTOBJEHHA H
CKMFraHUA TONJHMBA B NbIJIEBHLHOM COCTOAHHH».

§ 51. OBCJAYXUBAHHE TA30BO3AYIIHOIO TPAKTA

K ofopynoBaHHio ra3oBO3AYLIHOTO TpPakTa OTHOCATCH TATO-
AYTbeBbie MALIHHbI, CHCTEMb! 30/10YJ1aBJAHBAHHA H 30J10- H 1INAKO-
yIaJeHHAA, a TaKXe yCTPOHCTBA OUMCTKH NOBEPXHOCTeH Harpesa.

TAronyTbeBble MamMHL AYCKAIOT MPH 3aKPBITBIX HANPaBJSIO-
IUMX annapartax Mau wubepax (Ha CTOPOHe HarHeTaTeaLHOro
TpakTa) BO H30exaHne neperpy3KH sJekTpoaBuratediei., [lepen
AYCKOM OCMOTPOM MPOBEPHRIOT: OTCYTCTBHE NOCTOPOHHHX Hpen-
MEeTOB H Ha/HUHE OrparKAeHHH Yy BPaLAIOUMXCA uacTeH, CeToK
Ha BCACBLIBAIOWHX BO3LYXOBOLAX; 3aTAXKY (YHIAMEHTHbIX
60/ TOB; HaAHuHe Macja B MOAWHAHHKAX H N0oAAaYy OXJaxAaalollei
BOAbI, HCAPABHOCTb W MPABWJILHOCTb YCTAHOBKH OTKJIOYAIOLLHX
IKW6epoB ¥ HanpaBAfAOUIAX AannaparoB; JIerkocTb X0aa poTopa.
[Tocie npoBeaeHHst ocMOTpa nepeil PacTONKOH KOT.1a ApoBepsloT
FOTOBHOCTh K NYCKY, cO6MUpaIOT CXeMy H MPOW3BOLAT NMYCK Mallu-
nol. [asjee nocTeneHHo OTKPLIBAKOT Hanpas/fiouiHe anpnapaTh,
3arpyxasi 3JeKTPOIBHraTeldb, H YCTAHABJAHBAIOT TpebyeMmbliil pe-
xuM pabotbl. Tlocae nycka ¥ 3arpy3kH MallluHbl KOHTPOAHPYIOTCH
COCTOAIHHE AOLLIMNHKHKA (HA OTCYTCTBHE OHeHHH)} M ero Temimepa-
Typa, OTCYTCTBHe 3ajeBaHuil poTopa 3a Kopnyc.

[Ipu pa6ore TAroayTbeBbiXx MalUHH BO3MOXHbI Neperpes H
NoOBpexXaeHHe, BUOPALHA H NOJOMKH POTOPOB.

[leperpes u noBpexaeHWe MOLLIHAHHKOB APOMCXOANT uatle
BCEro BCJEACTBHE HapylueHHs DeXHMOB CMa3KH, CHHXXEeHHA HJH
OTCYTCTBHSl YDOBHSI Macna B CHCTeMe MacaocHalXeHusi, yXyd-
IIEHUA MW APeKPallleHWs OXAaK[AeHHH MOMIIHAHHKOB, a TaKxe
M3-3a MJOXOr0 KauecTBa PeMOHTa H COHOPKH.

Bubpauun ¥ noNOMKH POTOPOB TATOAYTHEBBIX MAIUHH HACTY-
naloT BCJEACTBHE HEAPaBHALHOA HX HauajdbHOH OGajaHCHPOBKH,
BO3HHKHOBEHHSI Pa3BajaHCHPOBKH pPOTOPA uW3-3a H3HOCA, OTJO-
XKeHH# 304bl (MbUIM) Ha Jonatkax, 0COGEHHO APH MOKPOM 304J10-
yaaneHud. [lonomMKa POUCXOIHUT B OCHOBHOM B MeCTaX MOBblUIEH-
HOH KOHUEHTPauHH HanpAxeHWH (Aepexoibl ¢ OAHOrO aHaMeTpa
Ha APYro#, pUCKH, Ny6OKHe LapanHHbl) HAM B CEYEHHAX C HaM-
6o/1ee BLICOKHMH Hamp s KeHUAMH.
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[Mpu nosbiwenHo# BuGpaunn u Temnepatrype (6onee 80° C)
TACOAYTbeBble MALUWHBI CNEAyeT OCTAHOBHTb W BhiIBUTb APHUHHbBI
3THX HenoAalok.

[asoxoabl W BO31yXOBOALI KOTJa Heo6XOAHMO MPOBepsTb HA
ra3zoBYIO MJAOTHOCTb, HAa HCAPABHOCTb OOMYDOBKH HJIH H3ONAULHH,
W3HOC H KOPPO3HIO, HAa BHOPALHMOHHOE COCTOSIHHE, OTJOXeHHe
304161 H Ap.

KoHTpoab ra3oBoi MNJOTHOCTH TPakTa OCYLUECTBJASIETCA MpH
OCMOTPAX, KOHTPOJbLHbIMH  H3MePeHUAMH  (exeMeCsUHbIMHU)
NPHCOCOB, ¢ NOMOLUbIO (PaKe/0B.

H3onauun (o6MypoBKa) HAHOCHTCA HA BO3AYXOBOAbI H ra3o-
XOLbl ¢ ULeAbl0 YMEHbLIEHHS TEenJIOBHIX NOTEPb B OKPYXKAIOLLYIO
cpeay W AnA npeloXpaHeHHs nepcoHana oT oxoros. Hapyx-
Has TeMAepaTypa HOBEPXHOCTH OrpaKAeHWH He [OJXKHA HpeBbl-
wate +45°C (npu TeMmmepaType OKpPyXaiollero BoO3dyxa
a0 +25°C).

Has nabilogeBls 3a M3HOCOM M KOpPPO3Hel ra3oxogoB NPOH3-
BOAAT NepHOAHYECKHe 3aMepbl TOJLIMHBI CTEHOK, Ha 6a3e KoTo-
pbiX YCTAHABJAHBAIOT CPOKH K 00bEMbl DEMOHTHbIX pa6or.

‘OTnoxeHHA MBLIKH M 30Jbl B Tra30XOf4ax MOTYT HAPHBECTH K
MX OGDYLIEHHIO H 3HAYHUTE/bHLIM COMYTCTBYIOULUM pPa3pylueHHsiM
Apyroro o6opynoBanus. [TosTomy Takne mecTa (HKCHpYIOT H 3a
HUMH YyCTaHaBJHBAIOT MNOCTOsTHHOE HaG6.ai0leHHe, a B MAepPHOMdbI
OCTAaHOBOB NMPOH3BOLAT YUCTKY.

30n10yn0BUTEIR  ABAAIOTCA  06fA3aTesbHbIM  06OpYyaOBaHHEM
coBpeMeHHOH KoTeabHoi. [lo yc/OBUAM o0XpaHbl BO3LYUIHOrO
6acceitia pafoTa KOTJIOB HAa TBEPAOM TOMJIHBE C BbIKJIIOYEHHBIMH
30/I0VJ/I0BHTEAAMH  3anpelllena, [104XHA 00ecHeYuBaTbCA HO-
CTOSIHHAs MAKCHMaJbHas CTeNeHb OYHCTKH [AbIMOBLIX ra30B.

[Tocaennee ofiecneynBaeTcs kKak TeXHHYECKHMH, TaK W opra-
HH3AUUOHHLIMH MEDONMPUATHAMK, CPedH KOTOPbIX MOXHO Bbije-
JHTh: BefleHHe AAacAOPTOB 30J0YAaBAHBAIOWHX yCTpoicTB (3YY),
COCTaB/eHHe NPOHU3BOACTBEHHbIX HHCTPYKUHH, BblaesneHHe Heo6-
XOAHMOro wmTaTta o6cayXHBalOLLero nepcoHana, npoBepky 3Ha-
HHH U YPOBHA 3KcAjiyaTauHd 3YY pernoHanbHOH MHCRekUHeH no
oxpaHe aTMocdepHOro BO3iyxa.

TexHHueckue MepONPHATHA BKJAIOUAIOT: NpOBeleHHe NJaHOBbIX
peMOHTOB 3¥YY B COOTBETCTBHHM C YTBEPXKIEHHbIM rpadukoM; ne-
pHOAHUecKHe (0dHH pa3 B 3 MecsAua) o6caefoBaHHA HX paboTsl;
e)XelHeBHblH KOHTPOb cocTosnuss 3YY 3aKpenjeHHbM 0O6Cay-
JKUBAIOLWHM HEPCOHAJN0M C yCTPaHeHHeM BblfiBJIeHHbIX AedeKToB;
exerogHoe npoBefeHHe HCALITAHMHA YCTAHOBOK RO ONpenenieHHIo
3DPEeKTHBHOCTH HX pPaboThLL.

fTpu pabore 3aexkTpOPHALTPOB 0co0Oe BHHUMaHHE CiejayeT
yAensaTh 371eKTpo6e3onacHOCTH PaBoThl, KauecTBY TemJdOBOH H30-
ARILUK, TNOANEPKAHHIO DPEXHMOB 3JEKTPONHTAHHA H BCTPAXHU-
BaHHA 3]eKTPOJOB, pPaBHOMEPHOCTH pacfApeleseHHs rasa Mo
cekuKaM. OT pexxuma 3JEKTPONHTAHHA 3aBUCAT 3DPCKTHBHOCTH
OYHCTKH W 3Hepro3atparbl Ha Hee. HaubGoablias 3¢ HEKTHBHOCTD
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OYHCTKH OTMEYaeTCs MpH HanpsKeHWH, GAH3KOM K BO3HHKHOBe-
HHIO 3/IEKTPHYECKOro pa3psla (orpaHHueHHbli KODPOHHLIA pa3-
paa). llpn noBbilleHHH HanpsKeHHsl NUTaHUsl CTeNeHb Yy.1aBJH-
BaHHS 304ibl BO3pacTaeT HE3HAUYMTENbHO, HO YBEJIHYHBAIOTCA
3HepreTHyeckHe 3aTpartbl. C yBesnueHHeM 3arpA3HEHHA 3J€KTPO-
A0B BO3PACTAET 3JIEKTPHUECKOe CONPOTHBJEHHe, NaaaeT CHa TOKa
M HOHHM3aUMSA ra30osB H 304ibl, T. €. APU Ocax AeHHH Ha 3/eKTpoaax
3046t napaeT 3(eKTHBHOCTb OYHCTKH. [l03TOMy HeoGX0oauMo
MPOBOAUTE PEryJAsiDHYIO BCTPACKY 3JeKTPOAOB H yaajeHHe OceB-
weH 304bl, TOMHA B TO e Bpems, YTO NPH BCTPACKE 4acTb 30Jbl
3axBaTbhiBAeTCA H YHOCHTCSl ra30oBbiM NOTOKOM B AbIMOBYIO TpYOy
H jajnee B aTMocdepy.

PexxuM BCTPACKH, KakK ApPaBHJO, yCTaHaBJWBAIOT APH HCObI-
TaHuAX 3YY HAPH CHKHUraHHH PA3JHUHBIX TOMJHB.

3HaunTenbHbii Bpex paboTe 31eKTPOGUILTPOB HAHOCAT He-
MJIOTHOCTH OOUIWBKH W APHCOCH Bo3ayxa. [focsiedHue nNpHBOAAT
K YBEeJHYeHHIO BTODHYHOrO BbIHOCA 30/bl H3 30J0YJOBHTEIEH H
30/10BbIIPYXKAIOLUHX YCTPOHACTB, K YBeJHUEeHHI0 CKOPOCTH ra3so-
BOrO 1MOTOKA M K MOBbILIEHHOMY 3DO3HOHHO-KOPPO3HOHHOMY
H3HOCY B MecTax npucocoB. OnacHbl Take HAaKOMJEHHA W 3aBH-
caHHA 30/ibl B COOpHBIX GyHKepax, NpHBOASALLHE K KOPOTKOMY 3a-
MblKaHHI0 B aKTHBHOA 4acTH 3eKTpodPHabTpa H K OTKIIOUEHHIO
HanpAXEeHHA.

[Ipy cxKHraHuw Masyta B HAbUeyrolbHbIX KOTJAX chedyer
OTKJ1I04aTb 3JeKTPONHTAHHE OT 3JeKTPOAOB (He BbIKJAWUYAR BCTPH-
XHBAIOLLKX YCTPOHACTB), 4TOObl YMEHbIIHTb OCEJAHHE 3JEKTPO-
MPOBOJAHOH CaxH, crnoco6Holl BH3BATb KOPOTKOE 3aMblKaHHe.
KopoTkoe 3aMbikaHHe BO3MOXHO TakxKe B 3JeKTPOPHALTPAX APH
HX BKJIOYEHHH MOocJe NPOJO/DKHTeNLHOr0 ocTaHOBA, eCiu nepes
OCTAaHOBOM KOTJa He 6bljla yiaajeHa 3o0Jia ¢ 3/eKTPOLOB M APOH-
300J10 ee yBJiaXKHeHHe 3a NepUOoId APOCTOS.

[lpn ucnonb3oBaHWu 3;€KTPOGHUABLTPOB HaHOOJee pacnpocT-
paHeHHbIMH HEHCADaBHOCTAMH FABJSIOTCA: OTKA3bl 3JEKTPHUECKOH
4acTH YCTpo#cTBa; 3aluBaHHe ra3lopacnpejgeiuTeNbHbIX pelle-
TOK; HApeKpalleHHe BbiNyCKa 30Mbl (HanpuMmep, H3-3a 3aGuBa-
HHA 30J0CAYCKHBbIX YCTPOHCTB); 3HAUUTe/NbHble OTJIOXKEHHS 304bl
Ha OCaiHTe/bHbIX 3eKTPOAaX; MOBbILUEHHAA KOPPO3WUA H Ap.
Bo Bcex cayuasix cneayeT ycTaHaB/iuBaTh NPHUMHY OTKasa H
MPHHUMATL COOTBETCTBYIOILHE MEDbI: NPOH3BOAHTL HCNpaBJeHHe
INEKTPHUECKONH CXeMbl, OUHCTKY ra3opacnpenefHTedbHbIX pelue-
TOK, MNPOBEPKY H OUHCTKY 30J0CAYyCKa, yBeRHUYEHHEe 3Heprun
BCTPACKH H YMEHbllleHHe ee MCPHOILMYHOCTH, BOCCTAHOBJEHHE
TEenJOBOH H30MSALUHH KOpnyca, yCTpaHeHHe NPHCOCOB XOJOLHOrO
BO3YyXa.

B KoTiax ¢ MOKpPbIMH 30/10yN0BHTENAMH cJeayeT CAelHTb 3a
H3MEeHeHHeM MX COnpOTHBJEHHs, TemnepaTypoi 3a 3VYY, nasie-
HHEM H pPacxodoM opowalollell W CMbiBHOK BoAbl. Boaa noaxua
OUHINATLCA OT MexaHHuecKHX npumecedl (uTobbl He 3a6GHBasuCh
coniia W (POPCYHKH). YBeNHueHHe CONPOTHBJAEHH? MOKDbIX 3070-
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yJ10BHTeNeHd APOHCXOAHT B OCHOBHOM B pe3yjbTaTe 06Pa30BaHUA
OTJIOXeHHH B 30He BBOJA opollaiolieii BOAB (HAa APYTKOBHIX
pelieTKax M cTeHax MOABOAAIKX rasoxoaos). [as ynanexus
OT/NOXKEHHH MepHOIHYeCKH CleqyeT MPOH3BOANWTb NPOMBIBKY pelle-
TOK U BXOLHbIX NATPyOGKOB.

B 3aBHCcHMOCTH OT TemnepaTypbl yXOASIHX [a30B MeHSIOTCA
MX TJOTHOCTb W HHTEHCHMBHOCTb BbLIHOCA Bhard (6pbi3r). YHoc
6pLI3T cAOCOGCTBYET PA3BHTHIO KOPPO3HOHHBLIX MPOLECCOB H OT-
JIOXEHUSM YBJIaXKHEHHOH 30J4bl B raszoxogax 3a 3YY W Ha Jo-
naTkax AbMOCOCOB.

YBennuenue pacxompa opouwalolled BOAbl NO3BOASET yNyylIWTb
CTeneHb yNaB/AHBAHHA 30Jibl, HO OXHOBPEMEHHO BeleT K NOBhILIEH-
HOMY OXJAa)XAEHHIO a30B W OGpPbI3ATOYHOCY €O BCEMH BbITEKalo-
IMHMHU AocaedcTBHAMHU. T10BLieHHBIH GPbLI3rOYHOC OTMEYaeTcsl H
NpH POCTe [4aBJieHHS BOAbl B COAJAX OPOLUEHHA.

BHewHHM execyTouHbBIM OCMOTPOM 30/0yJ0BUTEReld ApoBe-
PAIOT HX HAPYXXHOE COCTOAHHE, 3aKPbiTHE /1a308B, JIOKOB, OTCYT-
CTBHE HAPHCOCOB, Mojauy opowalouwed Boabl. Kpome Toro, cae-
AYyeT npoBepaATb paboTy POPCYHOK H COCTOSIHHE PYyTepOBKH CKPYO-
6epos.

B ycranoBkax ¢ CyXMMH HHEDUHOHHBIMH 30JI0YJOBHTENSIMU
HauboJee 4acTO OTMEYalnTCHd H3HOC JeTyuell 30410# BXOIHBIX
371€MEHTOB H MOABOAALIMX ra30NPOBONOB, HAJUAAHHE 3041bl H KOp-
pPO3HA, a TaKXe yXydlleHHe CXOAa 30Jbl U3 GYHKEpPOB 30J0YJ0BH-
Tedeii. OCMOTPOM clieayeT BLISIBAATbL MecTa H3HOCA W MPOH3-
BOAHTbL HX PeMOHT. [Ias yMeHblICHHS W3HOCA CJAeNyeT NpUMEHNThb
cnelHanbHble 3allUTHble Hakaailku. [as 6oppObl ¢ Kopposueil,
OTJIOKEHHSAIMH 30/1bl U yXYIlIeHHEM ee CX0[4a B CUCTeMy 30J0YyAa-
JeHUA ciaellyeT HCKAIYaTh KOHLEHCAUHIO NapoB BOAM, CJAeAHTb 3a
COCTOSIHHEM  TERJIOH3OANALHWH, TMPOH3BOAA ee CBOeBpeMeHHbIH
PEMOHT.

Ulnako- v 3040ylaseHne MOXKET TakKe ABHTbCH NPHUMHOKN BO3-
HAKHOBEHHSl aBapHiHLIX CHTyauHWd u TpebyeT K ceGe NMOBbILIEHHO-
ro BHUMaHHA.

B ycraHoBkax wiakoyaaseHHs W B IUIAKOBBIX LIaXTax Cle-
AyeT chaeluTb 3a [OCTATOYHOCTLIO OXJNAXAEHHS H APOBJeHHA
BbIBOJHMOI'O M3 TONKH WtaKa, 3a GecnepebOHHbIM NOCTYRJeHHeM
BOIbl Ha 06pa3oBaHHe BOISHOW BaHHbl H CHAPABAHUECKOro 3a-
TBOPA, 38 MJOTHOCTLIO 1INAKOBOH LWAXThl H HWCAPABHOCTbIO
TpaHcnoptepoB. [lpu o6pywenuH B 11aKOBYIO 1WwaxTy 3HAYH-
TeAbHbIX b6 W/Jaka HAlo APHHATb MEPb! K HX H3MeabUeHHIO
H YAaNeHHlo, He J0fYycKas pach/laBjeHHsi W CAeKaHHSl 3THUX [Jbi0
Mexay co60il 10 HepeKkpbiTHA LWAAKOBLIX IAXT.

B 3on0cMbiBHbIX annapatax cjenyeT TaKxe C/lelHTb 3a Mo-
CTynJieHHeM BOAbI K ee JaBjeHHeM nepel COILJIOM, 3a OTCYTCT-
BHEM NPUCOCOB H CO3JaHHEM FHAP0O3aTBOpA, 33 PABHOMEPHOCTbIO
CXOAa 30ibl U OTCYTCTBHEM 3aOWBAHMA annapaTos.

[Tonanaiowan B KaHatbl 3000yAaleHHS LINAKO- H 30J10BOsIHAS
cMech (MyJdbAa) CMbBIBAETCA BOAOH H3 no6yAWTeAbHbIX COMJ,
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yCTAHOBJAEHHbIX B Kauane ¢ uHTepBadom 6—10 m. [Ipu obeay-
MHUBAHHH HEOOXOIMMO YCTPAHATE CKOWNEHHs 304bl H LIJaKa B Ka-
Hajlax, NPOH3BOAUTb CBOEBPEMeHHbLIl DPEeMOHT, BOCCTAHABJAHBAThb
06/1Hu0BKY. Kanaabl B Leadx 6e30MacHOCTH A40JKHBI 3aKpblBaThCs
CHEMHbIMH LIUTAMH (Maccoiil He Gogee 20 Kr) W/H iLefeBbiMH pe-
LIeTKAMH.

Tak kak GarepHble Hacochl ROBpEXIAlOTCA NPH NONALAHHH
MeTasla, Heo6X0oHUMO O6GeCcredHTh KaueCcTBEHHOE MeTalJ0y/iaBJH-
BaHHE H CBOEBPEMEHHYIO O4HCTKY JOBYlUIEK OT YJOBJEHHbIX Aped-
MeTOB.

3ona ¢ 3HAYHTEAbHbIM COZEPXKaHWEeM [1EJOYHO3EeMETbHbIX
MEeTaNJOB MOXET BbI3blBATb [MOSBAEHHE [IOTHBIX OTJIOXKEHHH
Ha nyabnoApoBofax W 3abueatb ux. 3abuBaHHe H leMEHTAUHA
YCHJIMBAIOTCA APH YMEHbUIEHHWH CKOPOCTH nyAblbl (HHXE KPH-
THYECKOro 3HaueHus: 1,2 M/c — gasm 3oab; [,6—2,1 M/c —
oA U1aKa), a Takxe ApPH  OTKJAIOUEHHH MyJbAOAPOBOLOB.
B ¢BA3H ¢ 3TUM HPH BbIBOAE 30/i0- H LUAAKONPOBOMAOB B DEMOHT
WJIH B pe3epB HX HEOOXOLMMO B TeuyeHue HeKOTOPOro BPEMeHH Apo-
MbiBaTb UHCTOH BOJAOH, a8 Takxke uepes cheuHadbHble JIOKH NPOBO-
LHTb YHCTKY.

HanGonee nospexaaeMbiMH 3jeMeHTaMHu SBJIAIOTCA LJAKO-
yaansioniue ycTpoicTBa (LIHEKOBbie MW CKpemepHble), KaHadlbl
rHapo30N0OyLaneHda (Mad nNHeBMOyhaJeHHss) H OarepHble Ha-
COCH!.

lUlnakoynaasioliiue ycTpoOACTBa BLIXOAAT M3 CTPOS MpH NO-
NagaHHW 3HAYHUTEIbHLIX FAbIG 111aKa (ApH OOPYIUEHHH) WJH
1I0CTOPOHHNX npeaMeroB. [lpu noBpexaeHHn GOMbLIHHCTBA HJH
BCEX+ YCTPOHCTB CJedyeT CHHXKaTb BPEMEeHHO WarpysKy, nbiTasich
B 3TO BpeMsl 0CBOGOAHTb (daXC BPYUYHYIO) TPaHCAOPTEPbLE OT
BHIMABLIXX b6 LJIaKa yepe3 WMeEIOLLHECH B (IJAKOBBIX llaxTax
naspl. PaGoTel caeayeT APOBOAHTH ¢ 60dblIOH OCTOPOKHOCTLIO,
cobniofaa npaBuna TexHHKH GesonacHocTH. Ecau He ynaercs
0cBOOOAHTL BCE TPAHCNOpTephbl, TO KOTesd CjelyeT OCTaHABAWBATHL
BO H36exxaHHe NOJHOH 3a1uNaKOBKH TOMKH.

[Tonomka GarepHbiX HacOCOB HPOMUCXOLHT H3-3a NORALAHHA
B HHX METQJJIHYeCKMX ¥ APYTHX npeameToB, DTH npeameTsl MO-
ryT caydyaiiHo nonajaTb B OTKPbITHe KaHaabl. [103TOMy Hado cae-
AWTh, YTOGbl KaHa/lh ObiJH NOCTOSIHHO 3aKPLITbIMH, a fnpH 06-
Hapy)XeHuWH MeTaana W APYrHX MpeAMeToB HX CJeAyeT yla-
JATh.

OcHoBHble MOBPEXAEHHS ILJAKO- H 30J0yLafeHHs] BH3bLIBAIOT-
cH H3HOocOM M 3abuBanueM kaHaqoB. [loBpexiaeHus OT H3HOca
npefoTBpallaloTCs Pery/ApHbIM KOHTPOJieM, CBOEBDEMEHHbIM pe-
MOHTOM MOBDEXIEHHbIX YYaCTKOB WM HX noBopoToM Ha 90—
120°. Ina yMmeHblueHHA M3HOCA CTafdbHbie TpyObl LWAAKO- W 30410-
NPOBOAOB OOGJHIOBLIBAIOT UYYTYHHLIMH HAHM (a3ajbTOBLIMH JOT-
KamH. 3a6uBaHHe NYAbLNONPOBOLOB MOXET CO31aTb CepbeaHyio
aBapHiiHyl0 CHTyauMio aas 3aekTpocTaHuuu. Ilostomy npu 3a-
6MBaHHH cJelyeT YyBeIHUuWBAThb pPacxoi Boabl B NYJbAOAPOBO-
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AaX, a €CAH 3TO He NOMOraeT, OCTaHaBJWBATb WX HA UHCTKY,
nepexoas Ha paboTy pe3depBHbIX nysibnonposonos. [lpuunHoif
3a6MBaHHA MOPYT TaKKe SABHTbCA H3HOC OGJHLOBKH KaHaJoB,
nosisjende BbiGonH B cThikax. Heob6xomumo npooauTs pery-
NAPHYI0 PEBH3HIO COCTOAHHA KaHajl0B H He N0AYCKaTh paBoTy o
3HAYHTENLHBIMH YCTYHAMH OTAEIbHbIX AJHUT H ¢ GOAbLILIHMH BLIOOH-
HaMH, B KOTOPLIX MOXET HauaTbCA OCeJaHHEe 30/bi H [jaKa.

CpeacTBa OUMCTKH TIOBEPXHOCTeH HarpeBa 06ecneynBaioT
3dheKTHBHOCTL PaboThl MOBEPXHOCTEH Harpesa, yaaneHue Ha-
PYXKHbIX OTJMOXKEHHH Ha Tpy6ax. Bkaouenue cHcTeM OUHCTKH
NPoH3BOAAT ¢ o6lero HTa YipaBieHHA (AHCTAHUHOHHO) HJH
¢ MECTHbIX IUHTOB MO YKalaHUAM-rpauKaM DEeXHMHOH KapThbl
HAH MEeCTHbIX HMHCTPYKUHH, a Takxe MPH POCTe COMnpOTHBJEHHA
noepxHocTel Harpesa.

ExecMeHHo HAPOBepsIOTCS COCTOsIHHE annapaToB, HaJH4He
HEenJIOTHOCTeH, napeHHid B HUX, BXOL H BbIXOA H3 ra3oxonos, s¢dex-
THBHOCTb 061yBKH. [lepel BKilOUeHHEM annapaTos ClelyeT CAPeHH-
pPOBAThH H3 MOABOAAULIHX NAPONPOBOAOB KOHAEHCAT C LEAbIO HCKJIO-
YeHHs BOLO030J10BOrO H3Hoca. [1py MOHTaxe ofiayBounbiXx annapa-
TOB HEOOXOAHWMO NPOBEPATb APABHIALHOCTb YCTAHOBKW H TAYyGHHY
BBOJlA COMJIOBOH FO/I0OBKH B KOTeJ, TAK KAK NPH yBeAHYeHHOH ray6u-
He BBoAa annapaToB (Hanpumep, Thna OM) He 6yaeT 3hdeKTHBHOH
OYHUCTKH, a MPH YMEHbIIEHHON OTMEYAeTCA YCHAEHHbIH H3HOC TPYD U
06MYyPOBKH.

B o6ayBouHbix annmapaTtax HaHbonee noaBeprKeHbl NOBPeXeHH-
fIM COMJOBble TOJIOBKH, pbluard nepekJiouarteneit 06paTHoro xona,
uenH ynpasaenus H T. 4. [loBpexaeHne Hacagok NpOMCXOAHT BCed-
cTeHe obropaHuit. [1pu HencnpaBHOCTH ynpaBieHHs W 0GpBIBaX phi-
4yaroB nepek/louareneil 06paTHOro xoaa Hacaaku (¢ Tpybamu) 06-
AyBOUHble anfnapaTbhl MOTYT OCTaTbCA B TOMKE MM ra3oxogax, uTo
NpUBELeT K HX 06TOPAHHIO WK cepbe3tbiM gedopmaunam. [TosTomy
B c/iyuae TakKoi NOJNIOMKH ClielyeT NPHHATh BCEe Mepbl, 4TOGH H3BJeub
annapaTt M3 TONKH (rasoxona).

O6ayBouHble annapaThl BKIIOUAIOT OTKPbITHEM ApeHa>KHOH na-
POBOM JHHHH 10 AOJNHOrO CJHBA KOHAEHCATa, Noc/ie Yero OTKPbIBaoT
NapoBYIO apMaTypy affnapaToB (NPelBapHTEIbHO 3aKPHIB APEHaX)
¥ noouepeaHO BBOAAT OO6AYBOYHbIE ANNAPaThl: CHAya a B TONKY (an-
napatel OM), a 3atcem ray6okoBbiABHKHbIC (anpapatet O) — B
rasoxoasl. [locae of6ayBKu v BbIBOJA annapaToB 3aKPbiBalOT
apMaTypy AapoBOW JIHHHH.

B KoTaax ¢ 1po6eoyHCTKON ApOBepsIoT COCTOAHKE K paboTocno-
co6HOCTb ApofeoTaeauTeneii, Tpakta nogaun apobu B OyHkepa, npu-
BOJ MHEBMOTPaHCOOPTa, HCAPABHOCTb U A0CTATOYHOCTh OXJax/e-
HUst ApoGepacnpepennTeaci v ap. Kpome toro, npy BHyTpeHHux oc-
MOTpax KOTJia KOHTPOAHPYIOT H3HOC H HaKkJen ouHulaeMbix Tpyo,
fIpOBEPSAIOT PABHOMEPHOCTL pacnpelefedHus Apoby A0 OuHILaeMOH
MOBEPXHOCTH.

[1pH BbISIBJEHHH HEHCTIPABHOCTEH NPHHUMAIOTCA COOTBETCTBYIO-
lIHe Mephbl.
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YcranoBka apo6GeOyHCTKH BKJIOYAETCH NMYCKOM BO3AYXORYBKH
HaH 3)KeKTopa. 3a cueT CO31aBaeMOro nepenajga A4aBJAeHHA NPOM3-
BOAKTCA ONMOPOXKHEHHEe APOGH U3 HUXHero GyHKepa W nojaua ee B
BepxHHi. [locie ONOPOXKHEHHS HHIKHEro W 3anOJHEeHWs BePXHero
6yHKepoB OCTAHABJHBAIOT BO3AYXOAYBKY (3)XKEKTOP) H OTKPbIBAIOT
KJlanan A4as Bsolda apofu B pacnpeienuTesd HiH B nHeBMo3abpa-
cbiBatenn — ApotGemeTol. B nocneanux nepes BBoaoM APOGH Ciaely-
eT nojaTh Hap {Bo34ayXx) aas ee pasbpoca.

B ycraHoBKax BHODOOYHCTKH cielyeT NpOBepATb HCAPABHOCTL
BUGPATOPOB, HCAPABHOCTL W LOCTATOYHOCTb OXAAXKAEHHH NPHBOA-
HbIX [ITAHr, AJOTHOCTbL y3Ja BBOJA WTAHIKH B maporedepartop, sg-
(EKTHBHOCTb OYHCTKH BCEH MOBEPXHOCTH B LEJNOM H OTIAEAbHBIX
WIHPM (3MeeBHKOB).

§ 52. OCHOBb! IKCNJAYATALLUHK SNEKTPOOBOPYLOBAHNA
KOTEJIbHOH

BoJbIIHHCTBO OCHOBHOTO M BCAOMOraTedbHOro OBOpYAOBAHHSA
KOTE1bHOH YCTAHOBKH, RepemMellaloilHec MeEXaHH3Mbl, CHCTEMbI YH-
paBJIeHHs, KOHTPOASA, 3aILHT U GJIOKHPOBOK HMEIOT 3JIeKTPHUECKHH
NPUBOA. DTH MEeXaHH3Mb! OnpeaesioT paboTocnoco6HOCTL H HAAEXK -
HOCTb KOTJ1a H AO3TOMY HMeIOT ABO/HOE NHTaHHEe OT He3aBUCHMbIX
HCTQUHHKOB C YCTPOHCTBAMH aBTOMATHUYECKOrO BKJIOUEHHA pe3epBa
(ABP). Ha kpynHbie 3;1eKTpOABHTaTENH MEXAHU3IMOB COGCTBEHHbBIX
HYXA (NHTaTebHbIX HAcOCOB, ABIMOCOCOB, BEHTHASTOPOB, MEfb-
HHL) nonaercst HaapsixkeHHe 6 niu 10 kB, Ha Gosee Menkue (3nexT-
pOABHraTeNH HACOCOB, LIHEKOB, OCBETHTE/bHbie CETH H LeNH ynpas-
nenusi) — Hanpsixenne 0,4 kB. Cxembt coberBennbix Hyxa (CH)
CTaHUHH 0OLIYHO CEKUHOHHPOBAHLI TaKHM 06pa3om, 4TO Bce Mexa-
HH3MbI OAHOTrO KOTJa fOAYyYalioT MUTaHHEe C OAHOH CeKIUHH, APYro-
ro — cO BTOPOH, IpHUEM Ka»1as CeKUH HMeeT OCHOBHOE H pe3eps-
HOe FuTaHHe.

[TpaKTHuecKH BCE 3NEKTPOABHraTeNH HMEIOT 3aIUHTLl HA OTKJIO-
yeHHe NpH ROBPEXAEHHAX HAH Meperpyskax, COXpaHsAIoIHe HX OT
pa3pylieHHs H 3aropaHus. Ha kpynHeix 3aeKTpoaBHraTensx ycra-
HOBJIEHbI: TOKOBAfl OTCeyKa, KoTopasda AeACTBYeT Ha OTKJIOYEHHe
MacC/aAHOro BblkJAtouaTens (MB) MruoseHHO 6e3 BbiaepKKH BpeMeHH
{IPH KOPOTKHX 3aMblKAHHAX B ABHrarene Wi Kabene, MakCHMaib-
Has 3amura Ha oTKMloyeHHe MB ¢ Bbilepkoit BpeMeHH B He-
CKOJAbKO CeKYHI IPH neperpy3kax ABHrateas; 3eMAAHAA 3aIUKTA Ha
oTKMoyeHne MB 6ea BbirepKKH BpeMeHH APH 0AHOMA3HBIX KOPOT-
KHX 3aMblKaHHAX Ha 3eMJIO B JBUrareje (Apu NOBPEXIEHHH W30-
JSIIHH ABHraTelf); 3auTa MHHAMAAbHOTO HaApAXKeHHAa, o0bIuHO
ycTaHaBJAHBAeMas Ha CeKUMAX MU OeACTBYIOILAA NPH AOHHIKEHHH
HaNpAXKeHHS HHXKEe MHHHMa/AbHOrO YPOBHAl ¢ BbIAEPKKOH B He-
CKOJBKO CEeKYHA.

Kpome 3a1uuT B 3/1eKTPHUECKHX LIENAX yNpaBleHHs yCcTaHOBJe-
Hbl pPa3/1HYHble 6/I0KHPOBKH, HANpHUMEp: NPH OTKJIOUEHHH ABUIaTeNs
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MeNbHHUbl OTK/JlOUaeTCcsl ABHraTelib AMTATedfd; NPH OTKJIYEHHH
BEHTHJAATOPOB OTKJIOYAIOTCHA IBHIATENH MEJbHHU H AHTaTelel; npH
OTKJ/IIOUEHHH OT 3aULHT ABHraTedel MeabHull paboTaeT 6;10KHPOBKA,
3anpeulalouwias UX AOBTOPHOE BKJlOueHHe, H T. I.

O6cnyxuBaHHe 3J1eKTPOOOGOPYAOBAHH S Ha 3JEKTPOCTAaHUHUH OCY-
LECTBAAIOT PAGOTHUKK 1EKTPHUECKOrO LeXa H lexa TemnJaoBoH aB-
TOMATHKH W H3MepeHHH.

[Ipu 3kcnayaTauun 31eKTpoo6GOpYAOBAHHA MAIIHHHCT KOTJ0B
He HMeeT NpaBa BMeIUUBATLCA B PabOTy 3alLHT HiH GJIOKHPOBKH H
npeinpHHHMATL KakHe-MHOO0 AeACTBHA N0 3aMEHe NNaBHbLIX Apeao-
XpaHHuTeneH, OTKAIOUEHHIO Kabeaed oT 3/eKTpodBHraTeleid, HX pe-
MOHTY U T. A.

Hudopmaunio 06 oTKIIOUEHHN 3NEKTPOABHIraTenel HJIH HCyes-
HOBEHHH HanpsKeHHs Ha CeKUHAX COGCTBEHHbIX HYXI MalMHHCT
[OJ12KEeH MOJMYYHTb O MHTAHHIO CHTHANLHLIX J1aMTT B LIeNfX ynpaBJe-
HHUS 3NeKTPOoABHUraTeNeH HAM MO NOKA3aHUAM BONbTMETPOB HA CEK-
UHAX. B 3THX cayuasx eMy Heo6X0LWMO HeMelleHHO COOGILUTL 06
TOM Ha r1aBHbiH IIKT YNPaBAEHHA W HauyaldbHHKY CMeHbl, 3aTeM
yCTAHOBKOH KJloueH ynpabJieHHsi B Apyroe NOJIO)KeHHe, NPeKpaTHB
MUTZHHC CHPHaJbHBIX JaMA, XKAaTb YKa3aHHs CO LIMTA yrnpasne-
HHA O BO3MOXKHOCTH BKJIOUEHHSA HAH BbIBOAA O6GOPYLOBaHHA B
PEMOHT.

MalHHHET KOTNa AOJKEeH 3HATh: OCHOBHbie CXeMbl AHTAaHHSA
saexkTpoaBurareneit CH, ocHoBHbIe 3auThl H 61OKHPOBKH, @ TakXKe
NopAA0K HX pabOoThl, HA3HAYEHHE KOHTPOJbLHbLIX JaMM B LEeAsAX yAn-
paBJIeHHA 3]eKTpoldBuraTened, HOPSANOK OAepalHil BKJAUEHHS Ha
nyAbTax H IHTAX.

[pu 3xcnayaTtauun 31eKTpoaBHraTeseil MEXaHH3MOB COGCTBEH-
HbIX HY>] MAUIMHHCT CAENT 32 TOKOBOH HArpy3Koi 371eKTpoLsHira-
Tefed, He [omycKas WX Heperpy3kW Bbille KPacHOR uepThn (Ha
npubope), 3a TeMnepaTypol NOALHAHHKOB H KOPNYCOB 3J1€KTPOABH-
ratejell (Tempepatypa NOMWHAHHKOB CKOJbXEHHS He [A0JKHa
npesbiinate 80° C, nomwnnuukoB Kauenus — 95° C, Kopnyca
snekTpoaBuratens — 100° C), 3a suGpauuneil snekTpoasurartenes,
KOTOpas nMeeT cieaylouHe 3HaueHnsa B 3aBHCHMOCTH OT CKOPOCTH
BpalUEHHS:

CkopocTb BpaweHns, ob/mMun . . . . . . . . . 3000 1500 (000 750
AMOANTYNA BHUGpauHd, MKM . . . . . . . . . 50 100 130 160

Tlepen nyckom 31eKTPOABHraTeNb 40K eH ObITb OCMOTPEH, Heob-
XOAHMO TaKXe MPOBePHTL 3a3eMieHHe H OTCYTCTBHE AOCTOPOHHHUX
npeaiMeToB. B MOMEHT nycKa KOHTPOAHPYIOTCA BPeMs Pa3BopoTa 1o
fOKa3aHusiM aMAepmeTpa H OTCYTCTBHE ROCTOPOHHero wyma. Q6o
BCeX 3aMeyaHHX HeMedJeHHO c0000u1aeTcs Ha MaBHbIA LIHT yn-
paBJleHus.



T'naBa JABeHajauartas

BE3ONACHOCTb TPYIAA, NOXAPHASI BE3OMNACHOCTDH
H OCHOBbI NPOU3BOACTBEHHOA CAHHTAPHH

§ 53. OPTAHH3AUHA BE3ONMACHOH PABOTDHI

Ha sHepreTHueckHx npeanpuATHAX YCTaHOBJAEHA M AeHCTBYeT
yeTKkas cucTeMa NOLMOTOBKH M OOyueHHWs mepcoHada 6e3cmacHbIM
MeTOdaM TPyAa, MOArOTOBKH pPaGOYHX MecT IIPH BbIMOJHEHHH De-
MOHTHBIX W 3KCAJYaTallHOHHbIX Pa6oT C (1eN1bl0 HCKJIOYEHHS NPOU3-
BOACTBEHHOro TpasMaTuaMa. [losoxeHus: 3TOl CHCTEMbl HAILH OT-
paxkeHue B CJeLylILKX AeACTBYIOILHX HOPMATHBHBIX LOKYMEHTAaX,
3HaHHe H BbiNOJHEHHe KOTOPbIX ABJAAIOTCH 06s13aTe/ibHbIMY 11 BCe-
ro nepcoHana 3HepreTHYeCKHX APelnpHUATHH:

«PykoBoasiline yka3aHHA O OpraHn3auuu pabGoTel ¢ nepcoHa-
JIOM Ha 3HePreTHYEeCKHX MPedApPUATHAX U B OPraHH3aUHAX»;

oTpacJ/ieBble NpaBH/ia TeXHHKH 0e30MacHOCTH 405 AepcoHana;

AIPOH3BOLCTBEHHbIE HHCTPYKILHH B HHCTPYKUHKHH NO OXpaHe Tpyida
H TexHHKe 6Ge30NacCHOCTH Aaf PaBouuX MeCT HA NPeRFApPHATHAX,

«[1pasuna ['ocroprexHaasopa»,

«[1lpaBuna 6e30nacHOCTH B ra3oBOM XO3SHCTBE» W T. A.

PykoBoncTBysiCb 3TUMH HOPMATHBHBIMH IOKYMEHTaMH, pa6ory
no oxpaHe TPyla H TexHHWKe O€30NaCHOCTH Ha 3JeKTPOCTaHUHUAX
BO3F/1aBAAIOT AHPEKTOD H [VIaBHbIH HHXKEHeD, a OPraHu3yIoT CAYXK-
6a uau HHXKeHep MO TeXHHKe 6e30HaCHOCTH, HaYadbHHKH 11€X0B U HUX
3amecTHTe/H, HHKeHepHO-TeXHHYecKue pabOTHHKH K MacTepa 11exoB
H yuyacTKOB.

3HaHHe, rpaMOTHOE H YeTKOe BbINOJHEeHHe NPaBH H NPOU3BOA-
CTBEHHBLIX HHCTPYKUHH 10JKHB 00ECAeYHTh MAUIMHKHCTAM KOTJIOB,
5Hepro6hioKOB H APYroMy 3KCMJAyaTauHOHHOMY NepcoHany Hajex-
HYIO W 6e3aBapHHHYIO 3KCAJAyaTaUHI0 060PyLOBaHUA H 6e30MNacHyIo
pa6ory.

[TpoH3BOACTBEHHbIE HHCTPYKIHH LS OTA&INbHbIX PaBouux MecT
COCTaBJSAIOTCA Ha Ha3e MHOrOETHEro AOJ0XKHTEAbHOIQ OfibiTa, Ha-
KONJEeHHOro NepedoBbLIMH MPefHpHATHAMH OTPAaciH.

CucTeMoii opraHM3aunH peMOHTHbIX PA6OT HA 3J1eKTPOCTAHI HAX
ipe1ycMOTpeHO, uTo Bce paBGoThl HA AEHCTBYIOIEM HH OCTAHOBJIEH-
HOM B PeMOHT 060pya0oBaHHH, KOraa TpebyeTcsi BblNOJHEHHe OTKIIO-
YeHHH, NepeKJaIoUeHHiH H APYIHX TEXHHUECKKHX MEPONpHATHE no noa-
rotoBke pa6ouHx MecT K PEMOHTY, CJelyeT BbINOJHATL N0 HAPSLY.
B Hapsie yka3swiBaloTca Heo6Xx0oaHMble Mepbl 6€30RaCHOCTH H AHLA,
OTBETCTBEHHble 3@ 6e30MacHOCTb PaboThl: BbILAOWHA HapsAa (Ha-
4aibHHK LEXa HJAH ero 3aMecTHTeIb), PYKOBOAHTeAb paGoT (Ma-
cTep), APOH3BOAHTEAb PABOT (6PUragHD), LEeXKYPHbI, HOATOTABJH-
BalollKil pabouee MecTo, AOAYCKAKIMHA K paboTaM (HauadbHHK
CMEHbl UeXa) H ujeHbl GpHraabl. 3a APABHJILHOCTb, MOJNHOTY Mep
6e30MacHOCTH, YKa3aHHbIX B HAPAe, U HX NOJHOE BbINOJHEHHe NpH
NOAroToBKe Paboynx MecT HeceT OTBETCTBEHHOCTb BbIZAIOLUHKH Ha-
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S, PYKOBOAHTENb PAGOT W AexypHbiii. 3a cobaioneHue mep Ge3-
ONacHOCTH B Apouecce paboThl OTBEYAIOT PYKOBOAHTENDb PaboT, npo-
H3BOAHUTENb PAabOT H uaeHbl GpUrambl.

B Haps BHOCHTCHA TaKxxe nepeyeHb paGoT, BpeMs HX Hauala H
okoHuaHus. [locae okoHuanus paGoT paGouee MecTo yOGHpaeTcs,
NPOH3BOAKTEAb PABOT cAaeT HapAl AeXypHOMYy H Hapsia 3aKpbiBa-
etesi. TonbKO nocaie 3aKpbITHS Hapsida AeXYpHbli nepcoHas HMmeer
npaBo JenaTb NepeKJIoYeHHs W BBOAMTb o6opyAOBaHue B paboTty.
Hapsin odopmasierca B ABYX 3K3eMnaapax: ONHH 3K3eMAJAAD
HapfAga AOCTOSAHHO 10 3aKPLITUSl XPaHUTCH Y LAEXKYPHOro, BTO-
pod — y npoH3isBoauTens paborT.

[Tpu npoBegeHKHH KanHTaNbHbIX W CPEAHHWX PEMOHTOB ofopyno-
BAHHUS M 3aMeHe KPYNHbLIX y3JI0B (maponeperpeBaTeneil, BOAAHbIX
3KOHOMaii3epoB, BO3AyXOHOjOrpeBareiefl, ra3oXolA0B H ip.) 10J-
*eH GbITh pa3paboTad npoekT oprawuzaunu pabot ([10P), o6sasa-
TebHbLIM Pa3/leJ0M KOTOPOro AB/SAETCA pa3ien RO TEXHHKe G6e3onac-
nHocTd. B npoekre yka3biBaloTcsi npaBuia NPHMEHEHHs Tpy30-
NOL'BEMHbIX MEXaHH3MOB, HOPAAOK CTPONOBKH ¥ TPAHCAOPTHPOBKH
rpy30B, MOCJAeL0BaTeNbHOCTb MOHTAXKA AOMOJHHTENbHbIX BPEMeH-
HbIX MJIOULANOK W OrpakideHWi npoeMos, Mepbl (E€30MaCHOCTH NpH
NpoBejeHHH COBMelleHHbix pabor. TlpoexT opraHusauuun padot
paccMaTpHBAeTCA H YTBEPIK1AeTCH MaBHLIMK HHXKEHEDAMH 3JleK-
TPOCTAHLUHH H PEMOHTHOrO NPEANpHATHA.

O6s3aTeNbHBIMH 1151 BCErO MepcoHasa 3aeKTPOCTaHUHH ABASA-
joTCA AefcTBylolxe oTpacaesble «I1paBuna TexHHKH 6e300aCHOCTH
NPH 3KCAAYaTaUHH TenJdoTeXHHUeCKoro ofopylOBaHHS 3JEKTPO-
CTAHUHE H TENJOBbLIX CeTel», 3HaHHe KOTOPhIX npoBepseTcsa y pa6o-
Yero M 1e;KypHoro nepcoHada exxerogHo. B 3Tux fipaBujax oTpaxe-
Hbl TpeGoBaHHA K OGODYNAOBAaHHIO, K TepPPHTOPHH NPELNPHATHH,
H3J0XeHbl npaBuaa H6C30MacHOCTH Tpyaa NPU BHIMOJAHEHHH BCTPe-
YaIILMXCA BHAOB paboT, yuTeHbl TpeGosanus locroprexHansopa,
CaHWTApHLIX HOPM M APYTHX DYKOBOAAIMX MaTePHaJ/OB.

[TomeuleHHsi KOTeAbHbIX W TYPOHHHBIX UEXOB 3JEKTPOCTAHUHH
10 ONACHOCTH NOpPaKeHHUA JIIOlleﬁ S.HCKTthIECKHM TOKOM OTHOCHTCH
K MOMelLeHH M C AOBbIILEHHOH ONacHOCTbI0. Bee 3EKTPoABHT aTeNH,
3JeKTpUyeckHe cOOpPKH, MIHTBI, 060M0uKH Kabelel N0JXKHb HMETb
HaleXHble 3a3eMJIeHHs, NPHCOEAHHEHHbIe K CTallHOHADHOMY KOHTY-
py 3a3emienns. [1pu npoH3BoLCTBe peMOHTHLIX PaboT Ha Bpalalo-
IHXCH MeXaHH3MaX (Hacocax, MeJbHHILAX W T. A.) AHTalouwHe Kabe-
JH DOJKHBL ObiThb OTCOELHHEHb! W Ha HHUX HANOXEHO nepeHocHoe
3azemaeHue. Ecau Kabenn OT 31eKTpoABHIraTeeld He OTKII0OUAIOTCH,
fiepeHOCHble 3a3eMJeHHsl HaK1adbiBAlOTCH B ¢HOPKAX Ha MaC/fAHbIX
BbiK/IOYaTeNfiX, pyOuAbHHKAX, aBTOMAaTax H nPHHUMAIOTCH APYyrHe
Mepbl, IPEAsTCTBYIOLIHE OLHOOUHOMY BKJIOUEHH IO OTKJI0u alolLero-
Cfl YCTPOMCTBA (3amWpaHHe PYKOATOK Ha 3aMOK, YCTAHOBKA H30JH-
PYIOILHX TNPOKJAAOK, BbiBElIHBAHWEe 3anpeuldloilHX MJ1AKATOB
HT L).

CrauMoHapHoe OcBelleHHe NOMelleHHi H NJOILAN0K 06CTYXH-
BaHHS KOTJIOB BLIMOAHAETCH HanpshKeHneMm 220 B 3akpuiThiMu cBe-
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bbICTPOE
OTK/MOYEHUE -MEPBOE
AENCTBUE NPU
OCBOBOXAE HNA
NOCTPALABLUETO

Puc. 97. QcsoGoxaenne unocTpalasliero oT ToKa (Hanpsxendem no 1000 B):
a OTKMOUCHHEM 3NEKTPOLYRKH, 6 -- (7'r6pacuaanneM liposolda, 8, ¢ — OTTACKHBAHHEM
(OTJCACHHEM) 33 CYXYIO OACKLY

THIBHUKAMY HA BLICOTE, HENOCTYNHOM A8 nepcoHana. [lepeHocHoe
ocselleHHe NpH NPOU3BOACTBE PEMOHTHBIX paboT AONYCKAETCS TONb-
KO Ha HanpsxeHue 12 B.

[1pou3BOACTBEHHBIH NepcoHaN 3MeKTPOCTAHUMA AOMXKeH GuiTh
npakTH4eckH 06yueH fipueMaM ocBOOOXKACHHSA Yei0B8eKa, flonasllue-
o MO HafpsXKeHHe, OT AeHCTBHS 3 eKTPUUECKOTO TOKA M OKa3aHus
eMy aospaue6Holi noMouwH. HekoTopsie npuemMst 0cBOGOKAEHUS M0-
CTpanaslIKX OT TOKa MoKasaHbl Ha puc. 97.

Ecan nocrpagaBiuuit He AbILUT HIAK ABILUT ci1abo, peako, CyAo-
POXHO, HEOGXOAUMO Ne1aTh UCKYCCTBEHHOC abiXxaHHe. CaMbiM 3¢-
(EeKTHUBHBIM CHNTARTCA CMIOCO0 HCKYCCTBEHHOIO AbIXaHHS C OAHOBpe-
MEHHbIM HAPYXHbLIM MAaccakeM cepjaua, H3yuaeMmbld Ha crcuHalb-
HBIX MaHCKeHaX.

XapakTepHbIMM TPaBMAaMH B KOTEJbHBIX ABASIOTCH OXKOrH FOpsi-
yeil BOXOW, NApOM, ropsived Nbliblo, NaaeHHe J04el C BLICOTHI, pa3-
NuuHble yInU6H. [TpUynHamMu TpaBMaTHaMa ABISIOTCA NPEUMYLLeCT-
BeHHO HapyuleHUs NMpasui 6e30MacHOCTH: A104H MaAaloT ¢ BLICOTH
NPpH HEOroPOXKEeHHbIX NpoeMax, Nojb3ysich CJydadHbIMH MOACTABKA-
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MH, BCTABasi Ha Nepuaa u orpaxaenus W 1. A. Ha aoneit nanator
npeaMeTbl © HHCTPYMEHT, GpollieHHble 6€3 Han30pa Ha MJIOWAAKAX
HJIH HEeJOCTAaTOUYHO 3aKperJieHHbie, HEMPABU/IbHO 3aCTpomnJeHHbIE,
yJIO)KeHHbIe Ha cayuyaiiHble noacTaBkH. [Ipuunnamu o)oros Moryr
6bITb MJIOXO ONOPOXHEHHbIe OT ropsiueil BOALI U Mapa y4acTKu Tpy-
60nposoAO0B U COCYyAO0B, He3aHTAA TJICIOILAR Nbb, C1YYalHbIE Bbi-
6pocbi BOAbI, Napa, MbUIH.

§ 54. MOXXAPHAA BE3ONACHOCTL

Ha ka»knom npeanpusitin 101KeH ObiTh ONepaTHBHLIN MaaH no-
YKapoTylUeHHs, OAUH 3K3eMIIIp KOTOPOTO NnepefaerTcs B 3aKpelJeH-
HYIO MOXXAPHYIO 4acCTb /st PyKOBOACTBA MPH BO3MOXKHBIX MOXapax
H OTpabOTKH B3aHMOACHCTBUA C MepCOHAJIOM 3JCKTPOCTAHUMH NPH
NPOBeACHHH COBMECTHLIX YYCHHH.

3a 321eKTPOCTaHUHAMH 3aKpenasiioTcss TPyNNsl WHXeHepoB Mo
no)KapHoH NpoduIaKkTHKe U3 COCTaBa BOEHW3UPOBAHHLIX WIH NPO-
(eccHOHAMbHBIX NOXAaPHBIX 4acTed, KOTOPLle OCYLECTBJAIOT MO-
CTOSIHHBIH Han30p 3a BegeHHeM OrHeBbIX paboT B uexax 3JeKTpo-
CTAHUHWH B COOTBETCTBHH C HHCTPYKuHe#. B 3T0f HHCTPYKUHH H3na-
ralorcs Tpe6oBaHWA BEAEHHS JEKTPOCBAPOUHbLIX, Fa30CBapoUHbIX,
ras’ope3HblX, MasibHbIX H APYTHMX OTHeBbX paboT C NMpHUMEHeHHEeM
OTKDBITOrO OTrHS B NPOH3BOACTBEHHBIX, CKAAACKHX W APYrUX NoMe-
LICHHAX 3JCKTPOCTAHUMN M Ha TeppUTOpPHH o6bekTa. B Hedt rakxke
onpeaensioTCs: MOCTOSHHbIE MECTa A/ TPOBEIEHHS OTHEeBbIX pa-
60T ¥ ux 000pYyAOBaHHE, MOPSLOK NIPOBEACHHS BPEMCHHbBIX OMHEBLIX
paboT npu pemoHTax 060pynOBaHUsE U OPraHH3aUNs HAL30pa 33 HX
BCAEHHEM, TCXHHUECKHe M OpraHH3auHoHHble MeponpHsaTHs, obec-
feuusalolite TnoxapHylo 0Ge3onacHocTh HA 0ObekTe, MNOPALOK
KOHTPOJISi OTHeBBIX PAaGOT OpraHamy MoXapHOH oXxpaHbl 06LeKTa,
OTBETCTBEHHOCTb NEPCOHaJjsa 3a HapylleHHe NPpaBusd NOXKapHOH
6€30MacHOCTH.

Bech nepcoHan 3/1eKTPOCTaHUHH eXEroAHO NMPOXOAHT yueby no
NOXapHOMY MHHUMYMY B o6beme 6 u M OJMH pa3 B aBa roxa noasep-
raeTcsi NpoBepKe 3HAHHWH MO NpasBujJaM MOXAapHOH Ge30MacHOCTH.

Ha snektpocTanumax cospaercsi 106poBoOabHas NOXKapHas Apy-
XKHUHA, 3KCTVyaTauMOHHLIH H PEMOHTHBIH NMEepPCoHaN BKJAIOYAeTCH B
6oesbie pacuersl, rAe Takxe obyuaercs NpaBuIam Tyl eHUs MoXKa-
poB # 3aropaHHUH H NOJyyaeT HaBLIKK NMOAb3OBAHUS MOXAPHbLIMH
cpeacTBaMi. He pexe nByx pa3s B roa A0/DKHb NTPOBOAHTBCS o6liie-
CTBEHHbIE WIH UEXOBble MOXaPHbie TPEHHPOBKH.

B uexax ycranaBAHBaloT aBTOMaTH4YeCKHe CHCTeMbl OGHapyxXe-
HUSL M TYUIEHHS TOXApoB B KabeabHbIX KaHanax, CTalHOHapHbie
pPa3BOAKH NOfAUM TCHBI A TYLWIEHHS MacJ06aKOB, MA3yTHLIX €M-
KOCTe#, cTalMOHAapHbIE Pa3BOAKH MOXKaPHOro BOAONPOBOAA, UMEIOT-
€A CPeACTBA NMOXKAPOTYIeHHss U IKCTPEeHHAs ¢BA3b AJAs Bbl30Ba MO-
apHBIX yacren.

Xopouiast 06yueHHOCTL H HaJlHuHe HeOOXOAUMbIX CPEACTB NMoXa-
pOTYIIEHHSI NO3BOASAIOT. epCoHany NPH BO3HHKHOBEHHH KpHTHYe-
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CKHX CHTYallHil TPHHAMATD ONEPATUBYy e Mepbl U FpaMOTHEIC pellie-
HHS O TYWIEHHIO NOXAPOB W 3aropapujj go npuGuTHA MOXKAPHBIX
popMHPOBAHHI H UETKO B3AHMOLCHCTBORATL C npHOBIBWHMH M0~
XapHbiMH (POPMHUPOBAHUSIMH.

OTaenbHble 31€MEHTHl KOTCibHoji yCTaHOBKH sBJASIIOTCA onac-
HBIMH C TOUKH 3pEHUS BO3HHKHOBCHUs noxapos ¥ B3PbIBOB. [Tenb
yraei, caanies, Topda, NMOJYKOKca u surHuHa TNPH XPaHEeHHH
A TPAaHCTIOPTHPOBKE CK/IOHHA K CaMoBo3ropaHuio. ITa ONACHOCTL
BO3DACTAET C MOBLILIEHHEM Temneparypp cpeasl H NPH COMpH-
KOCHOBEHHH C TOPAUMMH TOBEPXHOCTSMH,. YuuTmBsas 3Ty OCOOeH-
HOCTb, Haubojee ONACHLIMM Yy3namu spASKIOTCS [NbLICCHCTEMDI
KOT/10B, TA€ H3-33 OTVIOKEHHH MLIK U ee caMOBO3rOPAaHUS MOTYT
6bITb XJOMKH H B3PbIBHI.

[Toatomy npoexTHpoBaHHe, MOHTak M 3KCMAyaTalHs Mbine-
CHCTeM AOMKHBI OCYLEeCTBIATLCH B COOTBETCTBUH C MpaBHAamMH
B3pbIBOGE30NACHOCTH YCTAHOBOK [JIsi NPHIOTOBJEHUS H COXKHTAHHS
TOM/IHBA B NbJIEBUIHOM COCTOSHHM. B COOTBeTCTBHH C 3THMH
NpasuiaMH B NBLLAECNPOBOLAX HE JOMKHO ObiThb MPAMbBIX Y4aCTKOB
H MeWKOB, I'le BO3MOXKHO OTIOXKEHHE [TblNK, K MeJbHHLAM N0/1XKeH
ObiTb MOABEACH NMAap WM BOJA NJA TylueHHs 3aropaHus, Mblie-
NMPpHIOTOBUTEABHBIE  YCTAHOBKH  J1OXHbl ObiTb 00OOpYynOBaHb
npeioXxpaHUTeAbHBIME - KNandaHamHu, TemnepaTypa CYLIHALHOTO
aredra 3a cernapaTtopoM He AOMKHA TMpeBbiwaTh MPeneIbHO
YCTAHOBJCHHBIX  BEJHUHMH, NbUIENPHIOTOBHTENbHEE YCTAHOBKH
DOMKHBl ObITh O06GOPYAOBAHBEl CPEACTBAMM ABTOMATHKH, 3alUHUTHI
W KOHTpOAR U T. A.

3aropaHHusi H NOXAapbl B KOHBCKTHBHOMN LIAXTe KOTJOB MNPOMUC-
XOASIT W3-3a HapylUeHUs TOMOUHOTO PEXHUMA, KOrja He AOJHOCTLIO
CrOpeBlIHe B TOMKE Mblib HJIH Ma3yT (Ca)ka) OTKJagblBAOTCH
B rasoxonax. [IpH HecsoeBpeMeHHOM OOHapYXKCHHUM 3aropaHus
BLIXOAST U3 CTPOA BO3AYXOMOQOrpeBaTenu KOT/IOB.

[as TyweHHs m0OXKapoB B XBOCTOBOH 4aCTH KOTJOB Mpeayc-
MaTpHBAeTCs Mojaua BOJAK H Mapa H B COOTBETCTBMH C NMPOTHBO-
asapuilHbiM  nupkyasipom «[lpeaynpexieHHe M auKBHAAUHA
3aropaHusi OTJOXEHHH CaXH M yHOCA B XBOCTOBbLIX NMOBEPXHOCTAX
Harpesa KoTeabHbiXx arperatos». CHrHajgOM s nogauu Boabl
CJYMHUT NMOKa3aTelb Pa3HOCTH TCMIIEPATYDP ra3oB Ha BXojge B BO3-
AyXonoaorpesaTelb M BO34yXa Ha BBIXOAE H3 HEro, 3a KOTOPbIM
YCTAHOBJEH PEry/sipHbld KOHTPOJb.

[pu cxkuraHum 3acopeHHOro Kopeuwkamu Topda npu wHexo-
BOM LUNaKoyaaneHHu yacTo ObIBalOT C1yyan BuiGpoca 3oaul v Napa
yepes THAPO3aTBOPLl WHEKOB, UTO TPEACTABASET OnacHOCTb
IS MepcoHana W NPHUBOAHT K 3aroPaHusM xaledbHwix Tpacc,
pacnonokenHnix B stom paiioHe. [TpHunHOil 3Toro simnenus cay-
’KaT HCCTOpeBLIHE KOpeWKH, [/1aBaloliHe HAa NOBEPXHOCTH BOAbI
u obpasylolne cBoeoOpa3Hbifi MAOT, HA KOTOPOM HaKanaHUBalOTCH
3HAUWTEIbHBIE MACChi TOPAILEro TOPPa M packaneHHoH 30l
BpemeHaMu nsoT onpokuAbBaeTCs WK TNPOBA/THBaeTes, npoucxo-
JUT OypHOe BCKHNawue H WHTEHCHBHBIA BBIGPOC napa u 3oawl
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B KOTelbHOe MNomelleHHe. 3TO ABJICHHC NpPELOTBpallaeTcs fpa-
AUJbHBIM BeJCHHCM TOMOYHOTQ Mpolecca ¥ paspylleHHeM MJa0Ta.

Cepbe3Hylo OMacHOCTHL MNpPeACTABASieT Takxe HapyuieHue
pexXHMa PacTONKH W 3KCIMAyaTauHH KOTJAOB Ha rase W masyTe.
Ocofoe BHUMaHHE LOMKHO yAEIATbCH MJAOTHOCTH Ta30BOH M Ma-
3YTHOH apMartypbl, COeAHHEHUAM TPyO, COCTOSHUIC a30BOH U Ma-
3yTHOM yacTel FOPe/sOK, UCNIPABHOCTH CPEACTB KOHTPOJIS, 3aLIHTHI
M aBTOMAaTHKH.

Pa6oTh BHYTPH TONOK K Ta30X0408 AOMKHLI MPOBOAHTLCHA
fMoc/Ie YCTAHOBKH 3arylliek Ha ra3olposoiax, NpoayBKH yuacTKOB
ra3ofnpoBOAOB OT 3arMyWKH N0 KOT/1a, BCHTHASALMH TOMKH B Te-
yerne 10 MUH H B3siTUS OpOOGbI M3 BEPXHEH uacTH TONKM Ha
OTCYTCTBHE rasa.

[azoma3yTHble TOpeqKH A0JXKHbl 060PYNLOBATLCH AHCTAHUHOH-
HBIMH 3anajbHo-3a){uraloiwkmu ycrpoiicteamu (33Y), wumern
YCTPOHCTBA OBLICTPOrO MPEKpAalleHHst MOAAYH ra3a M UCKJAIOYEHHS
TIOBTOPHON ero nogauu 6e3 MpeaBapHTENIbHON NPOAYBKH FOPENOK.

§ 55. NPOH3BOACTBEHHAR CAHUTAPUR

[loMeuleHHs1 KOTeNbHOH YCTAHOBKM XapakTepu3ylOTCs HAAHM-
ydeM M30bLITKA TEMJAOTHl, OTAEAbHBIX 30H MOBHLIICHHOH 3aMblicH-
HOCTH M 3arpsi3HEHHOCTH, HaJMuMeM CKBO3HFKOB, HegOoCTaTou-
HOCTbIO OCBEWEeHHA. IDTH OCOBCHHOCTH PaboTel B KOTeNbHBIX
NpeabsABASAIOT NOBbIWEHHBE TPe6OBAHHA K CO31aHHUI0 HOPMAJbHBIX
YCJOBHH Tpyda W AAIOT 7IPAaBO HA NOJAYYEHHE OTAEAbHBIX JABTOT.

Temnepatypa Bo3ayxa Ha pabounx Mectax B XOJOAHbIH
¥ nepexogHuil nepuoanl roga A0JXKHA O6bBITb B npepenax 16—
22° C, oTHOCHTeJbHasi BJAAXHOCTb BO34yXa B noMmeuwieHun 30—
60%, a B Temnablii nepuoa rosa B NOMElleHHM TemMmepaTypa
ao/kHa 6biTh He Gosce uem Ha 5° C BbllIe CPeaHeit TemmepaTypbl
Hapy»HOro Bo3syxa (B 13 4 caMOro »apkoro mecsiua), HO He
6onree 28° C npu 30--60% waaxnoctu. [Toanepxanue Temnepary-
pel Ha pabouyux MecTax AOMKHO OCYILeCTBAATLCA CHCTeMaMu
BEHTHJAUWK K KOHIHUHMOHUPOBAHUSA BO3AYXA.

[lepconan saekTpocTaHuuM nOMXKeH obecrneuwBaThCs paspe-
BaJKaMH, GLITOBLIMH MOMELWEHHAMH, NYLUIEBBIMY, yMbIBANbHHUKAMH,
CYLIWJIKAMH, Ta3NpoBaHHOH H OXJa>KAeHHOH nuTbeBOH BOAOH,
CTMEUOAeKAOH, MbLIOM, MOAOKOM B COOTBETCTBHH C YTBEPXKAEH-
HbIMH HOpMaMH BbigayH.

Ycnosusi Tpyla Ha paGoyux MecTax 110 oKa3aTeNsiMm OCBe-
WEeHHOCTH, 3aMbLIEHHOCTH, YPOBHIO lymMa H BubGpaiuuu, Temmepa-
TYPHOMY pPeXHUMY JTOJKHB TEepuoaHuecku obciegosathb canmap
Hble OpPraHbl.
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