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PYKOBOAAIWHUHN TEXHUYECKHA MATEPHAI
)

PACYET 3¢PEKTHBHOCTH

NPEJABAPHTEJIbHOI'O

HA 3JIEKTPOCTAHILHSAX

YHasaHneM MuHUCTEpPCTBA TAMENOrO, 3HEPreTHYeCKOro W TpaHcnopT-
HOro MalwuHOCTpoeHua oT 20 masa 1975 r. Ne MC-002/6294 BBeseH Kak
pPeKOMeHAYyeMbiN.

Pewexnuem nastexynpaBneHna Muuanepro CCCP ot 14.10.76 pacnpo-
CTpaHeH Ha npeanpnaTua Munaxnepro CCCP

Hacrosimiufi pykoBoAsiiuii TexHHueckuit marepuan (PTM) pac-
LPOCTPaHAETCA Ha KOHJAEHCALHOHHble NapoTypOHHHBIE SHEpreTHUECKHe
yCcTaHOBKH, pa6oraiollie Ha OpPraHHYeCKOM TOMJIHBE H OGOpYyIOBaH-
Hbi€ Pa3/jHYHBIMH CXeMaMH TNpeJBapHTENbHOr0 MOJOrpeBa BO3AyXa,
110;laBaeMOro B KOTeJIbHble arperarsbl.

PTM cocrasyieH Ha ocHoBanuu o6o6uienus pa6or LIKTH, BTH,
BTTIH «TenuoaneKkTponpoekT», HHCTHTYTa <«IIpoMaHeprompoexT,
OPTI'P3C, M3U, 3u0, BoinosHeHHHIX B nochaejHue roabl {1—28].

Haunbtit PTM KoHKpeTH3HpYeT OOINYI0O METOAHKY ONpeleNeHHs
skoHOMHUecKoll 3¢ dekTuBHocTH {29, 30] Ans comocTaBjieHUss BapHaH-
TOB YCTaHOBOK NpeJBapHTEJbHOFO MOJOTpeBa BO3AYXa.

Ha ocHoBanun usnsoxenHoro B PTM merona pacuera MoxKer
O6LITh oOnpeiesneHa CpaBHHTeJNbHAash 3KOHOMHuYecKas 3(h(eKTHBHOCTb
Pa2/IMYHBIX CHOCOGOB MNpeABapHTE/]bHOrO NOJAOrpeBa BO3]1yXa, a Tak-
JKe npomnsBeneH BHIGOP ONTHMAJbHBIX XapaKTEPHCTHK AJS KaxJIOro
EapHaHTA.

1. OBO3HAYEHHUSA H COKPALLEHHA
1.1. YcnoBubie o603HaueHus
3,p — NpHBEIeHHbIE 3aTpaThl, pyo/T;

C — rekyumue 3atpathsl, pyo/r;
K — kanuraJjbHble BJOXKeHHS, pYO;

HUapanue ogimumansHoe MepeneuyaTKa BocnpelweHa
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P — HopMaTHBHBIA KO3 PHUHEHT 3PPEKTHBHOCTH;

A -— M3MeHeHHe BEJHYHHMI;

3;x — 3aMBIKalOUIHe 3aTPaThl HAa TOIJHBO, py6/T npu Qg =
=7000 kkaa/kr;

B — pacxox TonsiuBa, Kr/u;

M -— KOJIHYeCTBO XapaKTePHBIX PeXXHMOB;

f — YHCJO YacoB HCNOJb30BaHHS YCTAaHOBJEHHOM MOIXHOCTH, u/Tr;
3, — 3aMHKalolliHe 3aTpaThl Ha 3JeKTPO3HeprHio, py6/(kBr-u);
N, — pacnonaraemasl MOIHOCTb YCTaHOBKH, KBT;

Ny —— MOIHOCTb COGCTBEHHBIX HYXJ YCTaHOBKH, KBT;

S — 3aBoickaa cebGecTOHMOCTb OGOpPYNOBaHHs y3Jaa, py6;

n, — uopma pexntabenbHoctH, %;

y — lieHa, pyo;

AM — H3MeHeHHe 3aTpaT Ha MarepHaJibl, pyo;
AT — H3MeHeHHe TpyAo3aTpart, pyol;
n, — HOpDMAaTHB Ha HCYHCJeHHe NpPHOBLIM TPH H3MEHEHHH 3aTpaTt
Ha matepHaJsl, %;

n, — HOPMATHB HA MHCYHCJIeHHe TNPHOLUIM [PH H3MEHEHHH TPYyHo-

sarpart, %;

N — molnHocTb 670Ka, KBT;

G¢ — pacxon napa HOMHHaJIbHBIH, T/Y;
7 — KO3 (HUHEHT NOJE3HOrO AEHCTBHS;
QP — HH3IaA TeNJIOTa CrOpaHHs Ha Paboyylo Maccy, KKaj/Kr;
Qg — pacnoJjaraemMoe Temso Ha | Kr ToOmJHBa, KKaJ/Kr;
Q. — remnJio napa, NOABOAMMOE K BO3AYXYy B pacuere Ha 1 Kr Tom.u-
1a, KKaJl/Kr; ’
— YAeJbHBIL pacxon Temsia no Typ6oycTaHOBKe, KkaJj/(KBt-u);

b — yaenbHblfi pacxon tonsusa, Kr/(kKBT-u);

£, — cpejiHeB3BelIEHHbII KO3(D(HIHEHT 3HEPrOUEHHOCTH Tenaa
napa, HCNoJb30BaHHOI'O /151 NMOAOTPEBa BO3AYXa;
Eox — CpelNHeB3BELIEHHHH KO3(Q(QHUHEeHT 3HEeproleHHOCTH Temaa
rapa, BHITECHIeMOro 3KOHOMai3epoMm;
Qxp — TenoBocTipusTHE Kanopudepos, KKaJ/y;
Qax — TENJIOBOCNPHATHE JAONOJHHTENLHOTO 3KOHOMaM3epa, KKau/u;

a — k03 HLUHEHT TpeABapHTEJbHOrO NOJOTPpeBa BO3JYXa;
¢, — A0JS BO3JyXa, HarpeBaeMoro B KaJiopHdepax;

Bon — OTHOLIEHHE [AEeHCTBHTEJNBHOrO KOJHYECTBA BO3AYyXa Ha BXOJe
B BO3JYXOMOJOrpeBaTe/b K TEOPETHYECKH HEOGXOIHMOMY;

I, — 3HTanbLNMSA BO3AyXa, KKaJI/KT;

Iy — 3HTa/AbNIHS YXOMSAUIMX H3 KOTJA ra3oB, KKau/Kr;

iy, — hH3UUECKOE TENJIO TONJHBA, KKaJ/Kr;

t — remnepatypa Bo3ayxa u ponsl, °C;

» — TeMnepaTtypa rasos, °C;

Izq' — KO3 }HUIHEeHT HCNOJb30BAHHA TeNJOBBIICJEHHA KOTEeJbHOH;
g; — TOTeps Temia OT HApYXHOTO OXJIAXAEHHA B KOTEJbHOM
arperare, %;

T.y

q
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¢, — O6beMHas TENJIOEMKOCTb BO3Ayxa, Kkaja/(kr-m3) npu 0°C u
760 MM BOA. CT.;
V® — reopernuecknit 06beM CyXoro BO3JLyxa, HeOGXOLHMOTrO MJsi
noasoro cropanust 1 kr TtonauBa, M3/kr mpm 0°C m 760 mm
BOU. CT.;
H ey — TONHBIA HANOP BEHTHAATOPA, Kre/cM?
a,, — KoadpHuHeHT H30BITKA BO3AyXa B YXOAAIUMX H3 KOTJa ra-
3ax;
Q;’"‘ — TeNJIo ra3oB TONJIHBA, CrOPEBLIETO B YCTPOHCTBE, HAa BLIXOAE
U3 Hero, KKaJi/Kr.
1.2. CoxpaueHHs H HHAEKCHI
PBII — pereHepaTHBHBEIH BO3AYXONOAOTPEBaTE/b;
ITH/J — noxorpesatenb HH3KOrO JaBJIeHHS,;
Ip — NpHBEJEeHHHIE;
TJ — TOIVIHBO;
a — aMOpTH3aLMA,
T.p — TeKYIIHA PEMOHT;
3.1 — 3apa6GoTHas mjara;
C.H — COGCTBEHHbIE HYX]HI;
006 — o6opyAOBaHHE;
9 — 37IeKTPO3HEPrHs;
HCX — HCXOJHBI;
Gp — OpyTTO;
H -— HeTTO;
K.y — KOTeJIbHasl yCTaHOBKa;
T.y — TypOHHHasi yCTaHOBKa;
K¢ — KaaopHdep;
B — BO31YyX;
BE€H — BEHTHJISITOP;
cp — cpellHee;
Npc — NPHCOCHI;
X.B — XOJIOJHBIH BO3AYX;
OTH — OTHEBOH N0JOrpes;
I — rass;
NIOT — NOTEpH;
N.B — NHTaTeNbHasl BOJA;
Hap — HapYXKHbiH;
pell — PEelUHPKYJIsLHS;
yX — yxoasiiiue (rasbl);
HC — HacblIieHHe.

2. PACYET 39¢9EKTHBHOCTH NPEJABAPHTEJIbHOIO NOAOIrPEBA

2.1. O6wmHne MeToaHYECKHE MOJOXKEHHS

2.1.1. IIns npemoTBpamleHHs] HHU3KOTEMIIEPATYPHOH KOPPO3HH H
3abuBaHMsl BO3J1yXOnojorpesaTejieli KOTeJbHBIX arperaToB, a B psfe
cjydaeB B 1eJsX MOBBIIIEHHT 3KOHOMHYHOCTH, Ha KOHAEHCAIMOHHBIX
napoTypOHHHBIX YCTaHOBKaxX, paboTalOLMX HAa OpraHUYecKOM TOM-
JIMBe, NPHMEHsIeTCs NpeABapHTeNbHBIA MOJOrpes BO3Lyxa. HM3BecTHO

Y.

1*
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60JIbllI0e KOJHYECTBO PA3/THYHBIX CHOCOGOB INpeABAaPHTENbHOrO NOJ0-
rpeBa Bosayxa (mpHJOXKeHHe 1).

2.1.2. BoiGop palHOHAJIbHOM CXeMbl NPEABAPHUTENLHOrO Nojporpesa
BO3AYyXa H OmpelesieHHe ONTHMAJbHBIX €€ XapaKTePHCTHK B KaXJOM
KOHKPETHOM CJiyyae HeOGXOJHMMO BBINOJHATb Ha OCHOBE TEXHHKO-
IKOHOMHUYECKHX pacyeToB H comocTaBjeHuil. ConocraBjieHHe BapHaH-
TOB, KaK M[PAaBHJO, HOJXKHO TNPOH3BOAHMTLCA NPH OIHMHAKOBHIX (MO
KODPO3HH) YCJOBHAX paboThl HHU3KOTeMIepaTYPHBIX MOBEpPXHOCTel
HarpeBa M ra3oxoloB KotTia. B nmpoTHBHOM ciayuae HeoGXOAHMO JHGO
YUHTBIBaTh IOMOJIHHTeJIbHblE 3aTpaThl Ha obecneueHHe B CpaBHHBae-
MBIX BapHaHTax MNpPHHATOrO YPOBHA [ONYyCTHMOH KOPPO3HH, JHGO
NPHHUMATb BO BHHMaHHe Yyillep0, MOJy4alOHACA B BapHaHTe C XYI-
IIHMH YCJIOBHSIMH paGothl. Tak, HempaBoMepHbIM GyneT comocrasJe-
HHME BapHaHTa PEUHPKYJSAUHH rOpsiyero BO3JAyXa C BapHAaHTOM mpen-
BapHTeJbHOI0 NOJOrpeBa BO3AyXa B KaJopHdepax mNpH pasiHUHbBIX
TeMNepaTypax CTeHKH BO3AyXxomojorpeBatessi 0e3 yueTra [JONOJIHH-
TeJbHBIX 3aTpaT (HampHMep, Ha SMAaJHPOBaHHe NOBEPXHOCTH) HJH
ymep6a (6oJsiee yacras 3aMeHa MOBEPXHOCTEH Harpesa, YBeJHYeHHE
3aTpaT Ha PeMOHT, yBeJHYeHHe 3aTpaT Ha TAry M AyTbe H3-3a 3a0H-
B2HHS NMOBEPXHOCTEH, yBeJHYeHHe 3aTpaT Ha TONJIHBO H3-3a yBeJHue-
HHSi TeMnepaTypbl YXOJfIHX Tra3oB B IpoliecCe 3KCIIyaTauHH
HT I).

2.1.3. PacueTsl u conocras/ieHHUs! SIBJASIIOTCSl NIPABOMEPHBIMH JIHIIb
B TOM CJyyae, €C/lH CPaBHHBaeMble BAPHAHTHI NMPHBENEHbLI K €AHHOMY
3HEepreTHUYeCKoMy 3(p@eKkTy (K ONHHAKOBOMY KOJHYECTBY OTHyCKae-
MOH 3/IeKTPHYECKON 3HePrHH YCTaHOBOK). OCHOBHBIE NPHHUHIL yyera
BO3MOXHOrO pa3J/iHYHs pacCMaTPHBAeMbiX BaPHAHTOB M0 MOLIHOCTH
H3J0XeHsbl B nn. 2.1.14, 2.1.15 u 2.1.17.

2.1.4. TIpy npoeKTHPOBaHHH HOBBIX YCTAHOBOK BapHAaHTH C Npen-
RAPHTEJIbHBIM NMOJOTPEBOM BO3[yXa H 6e3 Hero MOJKHBI COMOCTaB-
JSTbCA B ONTHMAaJbHbIX [J51 KaXXI0ro BapHaHTa YCJOBHSX, C YYETOM
pexoMeHaaUHuA HOpM TenJioBoro pacuera Kotaos {31]. Ilpu stom pmoa-
JKEeH NMPOH3BOAHTLCS BLIGOP ONTHMAJBHLIX NapaMeTpoB (TeMIepaTypsl
YXOASUIHX H3 KOT/IAa ra30B, TEMIEPAaTYPHBIX HaNopoOB B BO3AYXOMOXRO-
rpeBatesie H T. I.). IIpy MoaepHH3aUMH 3HaueHHe PSifia MapaMeTpOB
MOXKeT JHMKTOBATbCSl CnelH(DHYECKHMH YCJOBHSIMH OGbEKTa.

2.1.5. TIpn oTKase OT NMpelBAapHTEJbHOTO NOXOrpPeBa BO3AYXa Ten-
JIoM oTGOpHOro mapa TYPGHHBI H HCIOJb30BAaHHH JJIA MONEPHH3ALHH
APVIHX BHJIOB NMOAOTPeBa BO3AyXa (3a CyeT TemJa JbIMOBBLIX ra3oB)
HEO6XOMHMO YUYHTHIBATH yBeJHUEHHe 3aTpPaT Ha TOMJIHBO H3-3a MOBbI-
IWeHHsT YAEJbHOTO PacXofa Temja No TYypOOYCTaHOBKe, CBSI3aHHOrO
C BBITECHEHHEM pereHepallH Temya B LHKJe.

2.1.6. B kauecTBe KpHTEpHS MPH COMOCTaBJICHHH TeXHHKO-3KOHO-
MHYECKHX [OKa3aTesefl BADHAHTOB B COOTBETCTBHH C NeACTBYIOLIMMH
MeTOJHYECKHMH MarepHaiamu [29] cjenyeT npHHHMAaTb BEJHYHHY
NpHBEAEHHBIX 3aTparT, onpejenseMyio no gopmyie:

3p=C+p-K, (1



PTM 24.030.50—75 Ctp. 5

rae p— HOPMATHBHBIA  Ko3ppuineHT  3QPEKTHBHOCTH,  paBHBIA
0,12 py6/(py6-r).
2.1.7. CpaBHHTesbHasi 3>((EKTHBHOCTb BapHAHTOB OnNpejessieTcs
no gopmyJe:
A3, =ACHpAK. 2)

2.1.8. BensunHa H3MEHEHHs TeKYHIMX 3aTpaT NPH CONOCTaBJEHHH
onpenensieTcs no gopmyJe:

AC =AC,;, -+ AC, +AC:, +AC,« +AC,, 3)

rae AC,,, AC,, AC;; u AC,,— COOTBETCTBEHHO H3MEHEHHe 3aTpaTt Ha
TONJIHBO, amMopTH3auuio [32], Texyuu#
PeMOHT H 3apaGoTHYIO NJarTy;

AC, — u3MeHeHHe 3aTpaT Ha 3aMelllaeMyio
3HePrHio, CBSI3aHHOE C Ppa3JIHYHBIMH
3aTpaTaMH 3HepruM Ha COGCTBeHHblEe
HYXAH H HEOJHHAKOBOH pacnoJjarae-
MO MOLIHOCTBIO NO BapHaHTaM.

2.1.9. MiaMenenune 3atpaTt Ha TOIVIHBO NMpH paboTe Ha Harpyskax,
MaJp OTJIHYAIOLHXCS OT HOMHHAJbHOH, HCUHCJAsieTCs: Mo ¢opmyJe:

By— B)Q%-n

AC,, = 3,, (B2 B) Qum 4

™ Ta 7000 ( )

rie 3;, — samblKaloumue 3arpathi Ha tonauso {30], npwu Qr =
=7000 kkaa/xr, py6/T;

B, v B, — pacxoibl HaTypaJbHOro TOIJIHBA AJs CPaBHHBaeMbIX Ba-
pHaHTOB (31ecb BapHaHT | npHHHMaeTcss 3a G6a30Bblfl)

T/4;
n —4YHCJIO YacOB HCMOJNb30BAaHHS YCTAHOBJEHHOH MOILHOCTH
B TORY, 4/r.

2.1.10. Ins ycTaHOBOK, paGoTalOUX NJIHMTEIbHOE BPEMsi Ha Ha-
rpy3Kax, CyUleCTBEHHO OTJIHYAIOIIUXC OT HOMHHAJbHOM, BeJHYHHA
ACryx pacCYHTHIBAETCS] C YYeTOM H3MEHeHHS] SKOHOMHYHOCTH NPH CHH-
JKEHHH Harpy3kKH:

p i=m
AC, =3, % Bi —B\n,, 5
7000 ,zzl( 2 l) i ()

rae B) u B! —wuyacoBoil pacxoj HaTypaJbHOTO TONJHBA JJS CPaBHH-
Ba€MHIX BAPDHAHTOB Ha I-OM pexuMe, T/4;
n; — NPOAOJKHUTENBHOCTL i-TO PeXHMa B roay, 4/r.

2.1.11. M3amMeHeHHe 3aTpaT Ha aMOpPTH3aLHOHHbIE OTYHCJEHHS
IPHHHMAaETCs MO JefiCTBYIOLIHM HOPMATHBAM.

2.1.12. 3arpaThl Ha TeKYyWHH pEMOHT NPHHHMAIOTCH NO JAeHCT-
BYIOIIMM HOpMaTHBaM. B 0GOCHOBaHHBIX CJyyasiX 3aTpaThl Ha TeKy-
UIHH PEMOHT MOTYT ObITb yBeJIHYeHbl 1151 NMOAJAep:KaHHsA Ha ONHHAKO-
BOM YpOBHe paboToCnoCOGHOCTH B BapHaHTax, TpeOylowHux Gosee ua-
CTBIX PEMOHTOB.
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2.1.13. 3arparsl Ha 3apmjary no JAeACTBYIOIU[HM HOPMaTHBaM YuH-
THIBAIOTCI B TeX CJy4yasX, KOria BapHaHTbl TPeGYyiOT Pas3iHYHOrO
yucna 0GCaYyKHBAIOLETO NepcoHaa.

2.1.14. TlpuBeneHHe BapHAaHTOB K OXHHAKOBOMY KOJIHYECTBY OTINY-
CKaeMOH 3JIEKTPOSHEPrHH JOJKHO NMPOH3BOAHTHLCA MO (opmyJe:

AC3=39ANC,HII—33 ANP”! (6)

rae 3, — 3aMblKalolllie 3aTpaThl Ha 3JIEKTPOSHEPrHIO B JAHHOM
cucteme [30];
ANcn — H3MEHEHHe pacXofla 3JIEKTPOIHEPTHH Ha COGCTBEHHbIE
HyXasl, KBT;
AN, — u3MeHeHHe pacnoJjiaraeMol MOLIHOCTH YCTAHOBKH IIpH
HeH3MeHHOH NaponpOH3BOAHTENIbHOCTH, KBT;
n— Y9HCJIO YaCOB HCNOJIb30BAHHA YCTAHOBJIEHHOH MOLLHOCTH.
Oco6eHHOCTH yyeTa pa3jiHuHs B KOJIHYECTBE OTMYCKaeMOH 3Hep-
THH B pacCMaTpHBaeMbIX BapHaHTax nosicisiorcs B m. 2.1.17.
2.1.15. BenrnyuHa H3MeHeHHs KAaNHTaJbHBIX BJIOXKEHHA MOXeT
ObITH NpeACTaB/eHa B BHAE

AK =AK s+ AK 4+ 8K, (7)

rae AK,; —uH3MeHeHHe KaNWTaJbHBHX 3aTpaT Ha 06OpYyAOBaHHE

(c MoHTaxoM), pyo;

AK®, — kanuTtajbHble 3aTpaThl Ha OGOPYAOBaHHe Ha JAHHOWN
CTaHLIHH, CBSI3aHHbIEe C MPHBEJACHHEM BapHAHTOB K ONH-
HaKOBOMY KOJHYECTBY OTNYCKAe€MOH 3JEKTPOIHEPTHH,
py6;

AKp — M3MEHEHHE KanHTaJbHHX 3aTPAaT Ha CTPOHTENbHYIO
4acTb, pyo.

Oco6ennoct yueta AK%, B paccmMaTpHBaeMbiX BapHaHTaxX mosc-
Hsiiorest B m. 2.1.17.

2.1.16. Vi3meHeHHe KanHTaJbHbIX 3aTpaT Ha OGOpYyJAOBaHHe .0J-
XKHO ONpelensiThCsl MO LEeHaM Ha o6opyaoBaHHe. B Tex cayuasx,
KOT71a LeHbl Ha COMOCTaBJseMble BapHaHTH OGOPYAOBaHHSI He ycCTa-
HOBJEHBbI, HX CJAefyeT HCYHCJASATbL HAa OCHOBE pacyeta CeGeCTOHMOCTH
BapHAHTOB, HCXOASA M3 CJAEAYIOUWIHX MOJIOXKEHHMA, COCTABJEHHBIX B COOT-
BETCTBHH C NPOTOKOJIOM, yTBepxAeHHHIM ['ockomurerom nen Cosera
Muuncrpos CCCP 6 utons 1973 r.

2.1.16.1. lna onpeneseHHs UEHBI HCXOAHOro BapuaHTa 0Gopymo-
BaHHS CJleflyeT PYKOBOACTBOBATbCS COOTHOLIEHHEM:

um=S(1+,%),

T€ Yuex — LEHa 06OpYNOBaHHs y3Ja, pYo.
Hopma pentaGesbHOCTH NMPHHHMAETCH:
no TyYp6HHHOMY OGOpPYHOBaHHIO (BKJIOYash BCIOMOraTte/b-
Hoe) — 20%;
N0 KOTeJIbHOMY 06GOpYyZOBaHHIO (BKJIOYash BCHOMOraTte/b-
Hoe) — 18%.
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2.1.16.2. [1na onpejesieHHs UeHbl CONOCTABJAsSIEMOr0 BapHaHTa, OT-
JIMYAIOLIErocst OT HCXOJHOTO 3aTpaTaMM Ha matepHansl AM u Tpyno-
3arparamMu AT, cielyer PyKOBOJCTBOBATHCS COOTHOLIEHHEM

u=uu¢x+AM(1+1"T’6)+AT(1+ o) -

rae ny=3Y% — HOPMATHB Ha HCYHC/IEHHE MPHOLIM NpPH H3MEHEHHH
3aTpaTr Ha MaTepHaJbl,
Ny -— HOPMATHB Ha HCYHCJEHHE TNPHOBUIH ITIPH H3MEHEHHH
TpyZo3aTpar.
Hopmarus n, npuauMaeTtcs:

no Typ6unHomy o6opynaoBanhio — 25%;

no KoTeJdbHOMY 060pynoBanuio — 23%.

2.1.17. B cBsian ¢ yBeJHYeHHEM YJeJbHOTO pacxoja napa IpH
OCYLECTBJICHHH NPe/BapHTENbHOrO MNOJOTPEBa BO3JyXa TEIJIOM OT-
GopHOro nmapa TypOHHBI, @ TaKKe B CBSI3H C Pas/IMUHBIMH pPacXoAaMH
3HEpPrud Ha coOCTBeHHble HYXIbl COMNOCTABJseMble BAPHAHTH He06Xo-
NMMO TIPHBECTH K OJHHAKOBOMY 3HepretHueckomy s¢dekry. Ilpu
3TOM K YYeTy BO3MOXHOTO DPa3/iHYHsfi B MOLIHOCTH HeOOXOAHMO NOA-
XOAHTb AudPepeHLHPOBAHHO.

2.1.17.1. Tlpun cospganun 0GOpPyAOBaHHA HOBOro G6JIOKa 3aJaHHOM
MOLUHOCTH B BapHaHTe C I[pe]BapUTEJbHBIM NOAOrPEBOM BO3AYyXa
TENJIOM Mapa, OTOHpaeMoro M3 TYpPOHHBI, HEOOGXOAHMOCTb HPOH3BOJ-
CTBa H MPOMYCKa uepe3 rOJOBHYIO 4acTb TYPOHHBI 60JblIEro KoJsuye-
CTBa mapa, yeM B BapHaHTax C JAPYTHMH cnoco6aMH MOAOTPeBa BO3-
AyXa, yYuTHIBaeTcsi B npoekre. B 3TOM cuayuae npH conocTaBJeHHH
BapHaHTOB cJjeAyeT npuberaTb K MOHATHIO 3aMelllaloLlell MOLIHOCTH
TOMLKO NMPH PA3/HYHBIX 3aTpParax 3JHEPTHH Ha COGCTBEHHblE HYXKIbI.
Heo6xoanmMo yuuThIBaTh IIPH CONOCTaBJEHHH YJIOpOXKaHHe 060OpyHo-
BaHHA (rnaBHbIM O0Gpa3oM KOTeJbHOro arperara), CBsi3aHHOe C YyBe-
JHUEHHEM HeoOGXONHMMOro pacxofa napa 1jsi obecrneuyeHHsi 3alJaHHOM
MCUIHOCTH 6Ji0Ka.

2.1.17.2. Tlpy coopyKeHHH CXeM InpeJBapHTEJbHOr0 TOAOTpeBa
BO3AyXa Ha paboTaiouleM HJH Ha CHpPOEeKTHPOBaHHOM o06opylnoBa-
HHH, €CJIH OHO H3TOTOBJEHO MO NPOEKTHOH NOKYMEHTalHH, He NojJje-
JKaweHd 10 KakuM-Au00 TIPHYHHAM TepecMOTpy, [Js  pelleHHs
BOIpPOCA O MeTOJe NMpHBeJeHHs BAPHAHTOB K OJHHAKOBOMY 3HEpreTH-
yeckoMy 3¢¢dekTy Heo6XOAMMO BHIOJHHTh aHAJH3 XapaKTePHCTHK
060pYJAOBaHHS CTAHUHH C LeEJbI0 BbisiBJeHHsi y3Kux MecT. Ilpu 3toM
RO3MOXKHbI CJEAYIOLLHEe CJAYYaH:

lenepaTop sJsekTpHueckoro TOKa, TPaHCHOPMATOPHL HJH JIHHHSA
3JIeKTponepenayH He HONMYCKAIOT BbIPAaOOTKH, Npeo6pa3OBaHHS HJH
nepeaayd JONOJHHTENbHOH MOIUHOCTH. [loTeHuHaNbHbIE BO3MOXHOCTH
TETVIOCHJIOBOr0 OOOPYNOBaHHA B CTODOHY YBEJHUYEHHS! MOIIHOCTH He
MOryT ObiThb peasn3oBaHbl. IIpH 3TOM mNpHBeJeHHIO K OJHHAKOBOH
MOILHOCTH C NMOMOUIbIO yueTa AOMOJHHTEJbHBIX 3aTpPaT NOJAJEXKAT Ba-
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PHAHTEHI, OCYLIECTBJEHHe B KOTOPHIX NpPEeIBAPHTEJIbHOTO MOAOrpeBa
BO31yXa nNpuBeso OB K YyMEHbHIEHHI0O MOLLHOCTH [0 CPaBHEHHIO
C npoeKkTHo#. B KauecTBe JONMOJHHTENbHBIX 3aTPaT AOJIKHBI YYHThI-
BaTbCst JHGO 3aTpaThl, CBA3aHHLIE C YBeJHUYEHHEM IapONPOH3BOJH-
TEJbHOCTH KOTJIAa H HNPONYCKHOR CHOCOGHOCTH TypOHHBI, €CaAH 3TO
BO3MOXHO, o ¢opmysie (7), nuGo 3aTpaThl, CBA3aHHBIE C YMeHbille-
HHEM TeMIepaTypsl NHTaTeJbHOH BOJABI NPH OJHOBPEMEHHOM YBeJIH-
YEHHH TeIJIONPOH3BOLAHTENbHOCTH KOTJIa, €CJAH 3TO He OrpaHHuH-
Baetca mnponyckHo#t cnocobHoctbio UCH w UHJ TypOGHHBI H KOTeNb-
HBIX arperatos, no ¢opmyae (7), 1160, ec/iu yKazaHHbIe Bbillie MepHl
HEBO3MOXHBI, — 3aTPaThl Ha 3aMelialoIyI0 JHEPruio no gopmyae (6).

Cenepatop 3/J€KTPHYECKOrO0 TOKa, TPaHCHOPMATOPH HJAH JIHHUSA
3JIEKTpONepeayd AOMYCKAIOT peaqH3alHio AONOJHHTENbHOH MOUIHO-
ctu. Ilpu >TOM, eciH Y3KHM MeCTOM B TYpPOHHe ABJISAETCS NOCJAERHSAS
CcTyneHb, TO TpPH HAJHYHH 3aNacoB M0 MaponpOHU3BOAHTENbHOCTH
KOTJla BapHaHT C TMpeJBapHTEbHHM HONOTPEBOM BO3AYyXa TenjioM
napa, oT6HpaeMoro H3 TypOHHBI, OyAeT HMeTb OOJbIIYI0 MOILHOCTD
NpH OAHMHAKOBOM pacxofile napa uepe3 nocjenHiol0 cTyneHb. B 3tom
cjyyae 3aTpaThl Ha 3aMelialollyi0 MOLIHOCTb B BapHaHTe 6e3 mapo-
BOTO NOAOrpeBa AO/DKHBI HCUHCJAATHCA 1O MOKa3aTeJsM HOBHIX 6J0-
KOB paccMatpuBaemoro THna. IIpH OoTCyTCTBHM 3amnacoB no Hapomnpo-
H3BOAHTEJNBHOCTH KOTJIa, HO NpPH HAJHYHH BO3MOXHOCTH CHHXKEHHS
TeMnepaTypbl MHTATEJBHOH BOAB NMPH TOH XKe MNapoONnpOU3BOAHTEJb-
HOCTH KOTJIa 3aTpaThl Ha 3aMellalolyl0 MOILHOCTb HOJXKHBI HCYHC-
JASTBHCA MO 0Ka3aTeNsM HOBbIX MHKOBHIX ycTaHOBOK. ITpH oTcyTtcTBHH
HAH HEeJXOCTATOYHOCTH YKa3aHHBIX Bbille BO3MOXHOCTe#l BapHaHT
C MpeABapHTe/lbHbBIM NMOJAOrPEBOM BO3AyXa TelJIOM napa OGyAeT HMeTb
MEHbIUYI0 YCTAHOBJEHHYI0 MOIIHOCTb, ONpenessieMYyIl0 MPH YCJIOBHH
TIpexeJIbHON MaponpOH3BOLUTENbHOCTH HJH TEMJIONPOH3BOAHTEILHOCTH
korsia. B kauectse JONOJIHHUTEJIBHBIX 3aTpaTtT NMPH 3TOM JOJIXKHbI IIpH-
HHMAaTbCsl JHGO 3aTpaThl, CBSI3aHHBIE C yBeJHYEHHEM IapONPOH3BOJLH-
TEJLHOCTH KOTa, €CJIH 3TO BO3MOXHO, no dopmyne (7), nu6o 3arpa-
THI, CBfi3aHHbie ¢ ofecrneyeHHeM BO3MOXKHOCTH YMeHbIUIEHHS TeMIe-
paTypul NHTaTeJbHOR BOJABI TPH OXHOBPEMEHHOM YBEJHYEHHH TeINJO-
[IPOH3BOAHTENBHOCTH KOTJa no dopmyae (7), aubo, ecaH yKasauHble
Bbillle Mepbl HEBO3MOXKHBI, 3aTPATHl HAa 3aMeliaiollyl0 MOIIHOCTL HJH
sHeprHio no gopmyJe (6).

Ecau Ke y3KHM MeCcTOM B TypOHHeE SIBJISIETCS YacTb BHICOKOTO AaB-
JIEHHSI, TO TPH HEBO3MOXXHOCTH CHHXKEHHSI TEMIIEPATYpPhl NHTATEAbHOMH
BOABI C OJHOBPEMEHHBIM COXPAHEHHEM [apONPOH3BOLKUTEALHOCTH
KOTJIa BapHaHT C HCNOJIb30BAHHEM TeN/a napa IJs HOAOTPEeBa BO3-
ayxa Gyfer HMeTb NpH NMPOYHX PABHBIX YCJOBHAX MEHDBUIYIO YCTaAHOB-
JIEHHYIO MOLIHOCTH. 3aTpaThl Ha 3aMellaiolLyl0 MOLIHOCTb IPH 3TOM
JOJIKHBI MCUHCJSITBCS N0 NMOKa3aTesssiM HOBBIX GJIOKOB paccMaTpHBae-
MOToO Tnna..Koma yKazaHHasi BO3MOXHOCTh CHHXKEHHS TeMIepaTypbl
MHUTATEJbHOH BOJABI HMeEETCHl, YUYHTHIBAIOTCA JHIIb JONOJHHTENbHBIE
3aTpaThl Ha TOIVIHBO, CBSI3aHHblE C YXYAIIEHHEM 3KOHOMHYHOCTH MNpPH
CHHXKEHHH TeMnepaTyphl NMHTATEILHON BOMAHL.
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2.1.18. JIns nosicCHEHHs] METOJMKH pacyeToB B CIPAaBOYHOM IPHJIO-
KeHHH 4 npHBeleHH NpHMepbl pacyeta 3(@eKTHBHOCTH HEKOTOPbIX
crnoco60B NpeABapHTEIbHOTO NOAOTPEBA BO3AYXa.

2.2. PacyeT H3MeHEHHSI TENJOBO# 3KOHOMHMYHOCTH A CXeM mnpef-
BApHTEJAbHOr0 MOAOrpeBa BO3yXa TemjaoM OTGOPHOro mapa TypGHHBI

2.2.1. Pacxox TonanBa Ha O6J0K, 06OpYJIOBaHHBIA NpeXBapHTENb-
HbLIM TOAOTPEBOM BO3AyXa TeNJoM OTGOPHOr0 mnapa TYpGHHBI, AJS
onpelesieHHsl 3aTpaT Ha TOMJMBO MOJACYMTHIBaerca no dopmynaam:

860 Ng
B = ;’ o . ®)
—
7‘7-)' ."T.nnx._voﬁ ( 1— & ?.%)
' Ty H
755 N
= B ©
—7
"it.n nx.ng (] — _T_ﬂ T;- )
K.y H

rae Ng, — MomHocTb Gioka 6pyTTO, KBT;
., — KI1[1 Typ6oycranoBku, B AOJAX;
1, , — K[ Tensosoro mnoroka, y4YuTHBAOWHA MOTEpH Tensa
B TPy6ONpoBOAax H paBHbH B GoabwHHCTBe cayuaes 0,98;
1., — KITJ KkOT/Ia, OTHeCEeHHbIA K Qg H ompejeJsieMbifi B COOT-
BETCTBHH C HOpMaMH TemJI0BOTO pacyerta KotiaoB [31];
Q, —Tensi0 napa, nMOABOAHMOE K BO3AyXy, B pacuere Ha 1 kr

TONJAHBA, KKaJ/Kr;
T.Y — yieJbHB# pacxoa Tensaa OpPyTTo No TYpOOyCTaHOBKE
6p ¥

(n. 2.2.5), kkan/(kBr-u).

Jas ycTaHOBOK, 0GOPYNOBAaHHBIX Pa3OMKHYTHIMH NbUIECHCTEMaMH,
My H QF omnpemeasiercs no -CymeHKe C NMOCAEAYIOUHM MepecyeToM
pacxopa TONMJHBa Ha HaTypajbHoe no [32]. B ciyuae cymecTBeHHOrO
pasanyus B pacxofax TOMJHBAa Ha MYCKH H OCTAaHOBbl, BBI3BAHHOTO
cneuuHKOA comocTaBiseMblX BapHaHTOB NpPeABAPHTENBHOrO IOMAO-
rpesa BO3lyXxa, H3MEHEHHE 3THX PacXoflOB C/elyeT YuMThiBaTh B (op-
myne (3) B KauecTBe OTHeJbHOH cocrapasiomedl. Pacuersl pacxogos
TOMJIMBA U H3MEHEHHsl SKOHOMHYHOCTH MO NPHBEJEHHbIM B HaCTOSIIUEM
PTM ¢dopmysaM Heo6XOZHMO NPOH3BOAMTb C TOYHOCTbIO IO uYeTBep-
toii 3navaumel nudpb (3a uckawouenneMm Gopmya (18) u (19), rme
JOCTaTOYHO Tpex 3HAYallHX HHPP).

2.2.2. B cayuyasix, Korja cpejHerofoBasi TeMmneparypa TON/MBA,
NOCTYNAIOLero Ha GJIOK, CYLIeCTBEHHO Bhlille HnH Huxke 0°C uau no-
JOTpEB TONJHBA TNPOH3BOJMUTCS OT IIOCTODOHHEro mJisi 6/I0Ka HCTOY-
HHKa TeNJIa, a TaKKe IPH HCNOJb30BAHHH DPA3OMKHYTBIX CHCTEM
NBIIENPHIOTOBJMEHUS C Tas30Boi cywkoid (Korma c momompeio KITA
KOTJIa YUHTBIBAIOT PacXo/ TelJa ra3oB Ha CyLIKy KakK noTepio) B yKa-
3aHHBIX Bbillie (OpMYyJiax AJisi BLIYHC/IEHHS DacXxola TONMBa Ha GJIOK
BMecTo QP caenyer moactasasTh QP +4irs. B pa3OMKHYTHIX MblIecH-



Crp. 10 PTM 24.030.50—75

cTeMax ¢ NapoBOH CYIIKOH B CBf3H C T€M, YTO BO3BPAT Tellsla B LHKJ
C TNOAOTPEThHIM TONJHBOM YUYHTHIBAeTCS. NPH pacyeTe fjry, NOX iy
HY>KHO MOHHMAaTb BeJHUYHHY (DM3HYECKOro TelJa TOMJHBA, NOCTyNalo-
HIero B CHCTEMY IblJIENpPHTOTOBJEHHS. YUHTHIBAasi cKasaHHoe, B GoJjee
obmeM BHJe Bblpa)KeHHe JJid pacyeTra pacxoja TONJHBA Ha GJOK Mo-
X)eT OBbITh 3amMHCaHo:

Ty
96p Nop

I— Q. ’
1’1‘."(05 + i‘m) nx.y (l - -—‘-K—! "‘B"B—)
M.y QH+ Lra

rae irxy — (H3HYECKOE TENJO TOMJHBA, NOCTYNANOUIEr0 B CHCTEMY Nbi-
JIETIPHTOTOBJIEHHS, KKaJI/KT.

2.2.3. TlpuBeaennsie B nn. 2.2.1 u 2.2.2 dopmyant (8), (9) u (10)
MOryT GbiTh HCMOJIb30BAaHBI NPH ONpeleJeHHH PacXOA0B TOMIHBA AJs
BapHaHTOB 0e3 npeJBapHTeJbHOro nojporpesa Bo3ayxa. I[lpu 3tom

s =0.

2.2.4. OTHOCHTEe/IbHOE H3MEHEHHe TeIVIOBOH 3>KOHOMHUYHOCTH 6J10-
Ka, 060pYy/0BaHHOTO MapOBbIM MOJOrPEBOM BO3[yXa, MO CPaBHEHHIO
¢ BapHaHTOM 6e3 nojorpeBa BO34yXa Bhipaxaercss (OpMyJaMH:

B=

(10)

bgp — b, e T
gy = 25 100= e oyt an
pe : ~ Ty
Doy | | — ——L 2 )
Opo ey ( Ty Qh |
by — by o .y fie.n ]
B, =~ 100 = Top eyl 11100, (12)
N qg»}{"sc.u nx.y (l — —ﬁ- .y (Q); )
nx.y [ .

rae bap U by — COOTBETCTBEHHO yIesbHble pacxolbl TOMJIHBA Ha G6JIOK
6pyTTo H Herto, Kr/(KBT-u);
Newn— KILI coGcTBeHHBIX HYXE, paBHHH Ngu/Nep B moasx;
8bap M 8b, — OTHOCHTE/IbHOE H3MEHEHHe YIeJbHOrO0 pacxoxa Tofl-
JauBa Ha GJOK COOTBETCTBEHHO GpyTTo H HeTTo, %.
Hupneke 0 orHOCHTCH K BapHaHTy 06e3 MapoBOro MOAOrFpeBa BO3-
oyxa.

MMprmeuanne Tloa napoBbiM noaorpeBoM BO3JyXa 3iech H jaJjee NOApa-
3y M€BA€TCA KaK nojA0rpes BO3AYXa MNapoM, TaK H NOAOrpeB BO3AYXa KOHICHCAaTOM
31 CyeT Tenaa 0T60pHOI’0 napa TypﬁHHbl.

2.2.5. Besanunna g5, AOMKHA PAaCCUHTHIBATBLCS C YYETOM BO3-
BpaTa Telia BO3AYXa B KOTEJbHOM arperate H MOXeT ObiTb BbIpa-
Kena uepes iy C NMOMOLLbIO KO3(D(DHUHEHTOB SHEPTOUCHHOCTH Ter.ia

napa, oTéHpaemMoro U3 TypOHHbI:
oo =op, — (1 —%) by Qs (13)

rjae E-—cpeaHeB3BelleHHBI KO3(Q¢HUHEHT 3IHEPrOLEHHOCTH TemnJaa
napa, MHCHOJb3YeMOro /151 NpeABaPHTENbHOrO MOJOTPeBa BO3AYyXa
{cnpaBoyHoe npuioXKeHHe 2).
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ITpn HaAHYHK B KOTEJbHOM arperare AONOJHHTEJIbHOrO 3KOHOMAaM-
3epa, BKJIOYEHHOTO B pereHepaTHBHYIO CXeMy, BhiuieyKa3aHHas ¢op-
MVJia I0JKHA ObITb 3alHCaHa B BHJE:

q;g:—_——q;p);_ (1 —Ea) bﬁp QB+(1 —ESK) bi‘)p Q;K’ (14)
rie Q) —- TENJOBOCHPHATHE JAONOJHHTEJLHOIO 3KOHOMAM3epa Ha 1 kr

TOIJIMBA, KKAJ/KT TOIJAHBA;
§sx — CPeNHEB3BEIIEHHBIH K03(P(HUHEHT 3HEPrOLUCHHOCTH TEmnJaa
napa, BHITECHAEGMOro MONOJHHUTEAbHBIM 3KOHOMaf3epoM.
Ity GopMyay MOMKHO TaKKe 3anNHCaThb B BHIE:
T.¥
qéPﬂ
1= (I_EB) B"'(l’_esx)oax
-7, Q
Tk.y (1 -t = ) Th-.nog

Ty QR

TY —
qﬁp -

. (15)

2.2.6. C yueToM AAHHBLIX, H3JIOXKEHHBIX B 1. 2.2.5, H3MEHEHHE Tel-
JIOBOH 3KOHOMHYHOCTH 6/10Ka, 060PYHLOBAaHHOrO MAPOBLIM MOAOrPEBOM
BO3/lyXa, 110 CPABHEHHIO C BaAPHAHTOM Ge3 MOJOrpeBa BHLIYHCJAAETCH 10
tdhopmynam:

3, — o M ——1]100, (16
op . 1 _TiK_y Qa . ] _ QB ( )
Ty — T (1 —-%,)
Ty QR o QP .
Te.to 7]
Tik.yo M1.n "
8b, = ——— ——1]100. (17
I — Tik.y Qn 3 QB ( )
Tyl ———= fent (1—8)
Ty QR Q° _

AGCoNIOTHOE H OTHOCHTEJNbHOE H3MEHEHHE TeNJIOBOM 3KOHOMHYHO-
cTH 6J0Ka, 060pPY/IOBAHHOrO NAapOBLIM MOJOrPEBOM BO3AyXa H AONOJI-
HHTEJIbHBIM 3KOHOMAaA3€POM, BKJIOYEHHLIM B CXeMYy pereHepauuHu Typ-
GOyCTaHOBKH 1O CPaBHEHHIO C BapHaHTOM Ge3 MOJAOrpeBa BO3AyXa H
6e3 3KOHOMai3epa € JNOCTATOYHOH CTENEHbI0 TOUHOCTH MOXKET ObITh
BBIYHCJEHO NO Jopmyde:

AB=B8— Byx= Tkye — ky B, + Qsx (1 —&u1) _ Qg (1 —&s) (18)

”
Ty Qf iy Qf ny

rae Qg — TEmJIOBOCIPHSTHE KasJopH(epoB, KkaJ/u;
Qux — TENJIOBOCTIPHSITHE 3KOHOMal3epa, KKaJ/u;
Bucx — pacxol TOIJIHBA B HCXOJHOM BapHaHTE, Kr/4;
AB — n3MeHeHHe pacxoja TONJIHBA [IPH HEH3MEHHOH MOILLHOCTH
6/10Ka, Kr/d.
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2.2.7. lna cayyaeB, KOTOpbi€ He CONPOBOXKAAIOTCS H3MEHEHHEM
g4, PacyeT OTHOCHTEJLHOTO H3MEHEHHsl pacxoja TOMJHBA GPYTTO C J10-
CTATOYHOH TOUHOCTBIO MOXeT GHITb BHMNOJHEH no dopmy.e {33]

Sbgy = %@1100:

(92, — 92,)(1+ 3) — (100—q;, )(@; — ) +100(a; &5, — 2,55 ) — 1008,(1—E,,)
- (100 —q,, ) (I + a) — 100 %,

X 100, (19)

Q
rae a,= ;' — k03 duinenT npeaBapHTENbHOTO MOAOTPeBa BO3-

1 JAyxa B BapHauTe 1;

a,= “: — K03(pPpHUHEHRT NpeABaAPHUTENBHOIO MNOJAOTpeBa BO3-

Qg AyXa B BapuaHTe 2;

£, — K03(dHUHEHT UEHHOCTH Temaa OTOGOPHOTO mapa,
HCMOJIb3yeMOro AJsi MOAOrpeBa BO3AyXa B BapHaH-

_ Te 1;

E,, —— K03 HUHEHT UEeHHOCTH TemJaa OTOOPHOrO mapa

_ B Bapuaurte 2;

Eox — K030 GULHeHT HEeHHOCTH TelJa OTOOPHOro napa, BHl-

TECHAEMOTO sxouomaﬁsepom HH3KOro JaBJIEHUSA;

QSK

Qe

ko=

rae Q, — TenJo nojOrpeBa KOHJEHCaTa B 3JKOHOMaii3epe HM3KOTO
nasaenust (QHJ) 8 Bapuante 2 (B Bapuante 1 DHI or-
CyTCTBYeT).

2.2.8. Tenao napa, moABOAMMOE K BO3AYXy Ha | Kr TONJHBA, BHI-
gyucagercs no ¢opmyae:

Qu=_goBun (¥ — 1¥), (20)

rie g, — A0Js BO31yXa, HarpeBaeMoro B xajiopudepax;
B, — OTHOUIeHHe AeHCTBUTEJIbHOrO KOJHYECTBA BO31yXa Ha BXO-
Jie B BO3yXOMNOAOTrpeBaTe/1b K TEOpeTHYECKH HEOGXOAUMOMY;

I%%" — spTanbnus BO3AyXa Ha BIXOJE H3 KaJOPH(epoB, KKaJ/KT;
J5¢" — spTanbnuA BO3LYXa Ha BXOAE B KalopH(depH, KKaJ/Kr.
Beauunna /%" onpeneasieTcs ycJOBHSMH IPeIOTBPAILEHHs] KOP-
pO3uM M 3arps3HEHHs BO3AYXONOAOTPEBATENsl HJH TEeXHHKO-IKOHO-
MHUECKHMH pacyetaMH. 3Hauenue /%' onpepeasercs 0GOCHOBAHHBIM
BbIGOPOM TEMIepaTyphl XOJOLHOIO BO3AYyXa.
TeMnepaTypa BO3LyXa Ha BXole B KaJopHbep AOMKHa ofmpexe-
JSIThC YPOBHEM TEMNEPAaTyphl HAPYKHOFO BO3LYXa, CTENEeHbIO MOJO-
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rpeBa BO3JlyXa 32 CUET TeNJIOBhi/leieHHH npH paGoTe 0oGOPYAOBAHHS
B YCJIOBHSIX HOPMaJibHOH BEHTHJSLHH H OTOIVIEHHS BHYTPEHHHX ToMe-
IIeHHA CTaHIHH, XOPOIIEM COCTOSTHHH H30JISIMH, a TaKKe MOBbILIe-
HHEM TeMnepaTypbl B IYTb€BOM BEHTHJIATOPE.

Iaa onpeaenennsi 3)(PeKTHBHOCTH NpeNBapHTENbHOTO MOAOTPeBa
BO3/lyXa Ha OCHOBE KJHMAaTOJIOrHYeCKHX AaHHHX [34] momkHa OBITH
ompenejeHa CpelHerofoBasi TemiepaTypa BO3JyXa Ha BXoJe B Ka-
JiopH(PEPHYIO YCTAHOBKY [JIsl 3JIEKTPOCTAHLHH, PAcCloOJIOXKEHHOMN B 3a-
JaHHOM pafioHe (CpaBOYHOe NMpHJOXKeHHe 3).

CpenHerofosasi TeMnepatypa BO3jyXa Ha BXOJe B KaJopHdepHYIO
YCT@HOBKY NPH PacnojioXKeHHH KaJopHdepoB nocjie BEHTHJASATOPOB
MoXeT OGbiTb onpejesieHa Mo NpHOJHXKeHHbIM (QOPMyJaM, CTPyKTypa
KOTOPHIX NPeiJioKeHa B ’paéoTe [16):

@1

P+ Af, AL

s o tﬂsp BeH ?

rae tf,gp-—cpenﬂeronoaaﬂ TeMInepaTtypa HapyXHOro BO3AyXa;
At -— MOBLILICHHE TEMMNepaTyphl BO3AyXa 3a CYeT TelJIOBHeae-
HHA B NMOMEUIEHHH KOTEeJbHOW;
Af,., — moBHILIEHHE TeMMepaTyphl BO3AyXa B AyTb€BOM BEHTH-
JasaTope;
p
at, = tuls®% ©2)
9 B co V0100
rae kg, — Ko3pGHIUHEHT HCNOJb3OBAHHS NOTEPH TemJja ¢s AAS Noao-
rpeBa Bo3jlyxa (ueprex);

3aBHCHMOCTD  JOJH TIOJE3HOTO HCNOAb30BaHHSA

noTepH TenAa B OKPYXKaOUYI0 CpeAy kq‘ or
crenenu 3a6opa XOAOZHOrO BO3AYX2a CHAapPyKH

08

W 0,

7s

" "%z,\

T X
0 50 100

dadop Bosdvxe chapyxu,%

Lons nereskozo wcnonssobanu s

T — X — nepexod OT TENJAOBOrO BpeMeHH TroAa K XO-
AonHomy; /I — mosHOoe 3aKphITHE NPOEMOB BBEPXY 3xa-
Hu9; /] — HemoaHOe 3aKpuimie
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gs —nOTepsi TemJa OT HapYXHOro OXJaKAEHHs KoTJoarpe-
rara, %;

Cy —O0GbeMHasi TeNnJOeMKOCTb BO3AyXa, KKaJja/M3/Kr TOMAHBA
npu 0°C u 760 MM BoA. cT.;

V® — TeoperHueckuii 06bEM CYXOro BO3AyXa HEOOXOHHMOro /s
noJjiHoro cropaHua 1 kr tonausa, M3/kr npu 0°C u 760 mm
BOJ. CT.;

2,72 (¢, + 273) H,,, 10~3
Atnen = ( ) = ’ (23)

Msen

rie Hpen— NONHBIA HAMOp BEHTUJATOPA, Krc/m2;
Ngen — KI11 BentunsTopa, %;

£, — TeMiepatypa Bo3AyXa 3a BeHTHJsTOpoM, °C.
Ilpu ycraHoBKe KaJopH(pepOB Ha BCace BEHTHJSITOPOB
tn.cp = tﬁgp + Atlls' (24)

B cayyae uCNo/b30BaHHS B 3HMHee BpeMsi rofia PeUHPKYJSUHH
ropsivero BO3Ayxa MJsi NOJOrpeBa BO3dyXa Imepea KajaopHdepamu,
BBIUHC/IEHHYIO TI0 yKa3aHHHIM Bbiule ¢opmyaaM, { ., Heo6X0auMO

YBEJIHYHTb Ha BeJHYHHY At;gu (cpeaHeronoBoi noAorpes Bo3AyXa 3a

CYeT pPeUHpKYJSLHH ropsiyero BO3jayxa).
Ilpu ycranoBke KasopudepoB B BEHTHJSLHOHHBIX MpoeMax 37a-
HHsl

t=tep, (25)

B.CP Hap

2.2.9. Onpeaenenne noTepb TenJja C yXOAAIUHMH ra3aMH pEKOMEH-
NyeTcsi POH3BOAHTb Mo dopmyJe:
1y —(ag —Bay) 102 — 8,1,
=t ln aQ":) 2 (100 - ), (26)
p

rae /%% —3HTaNbDMA BO3AYXa, NOCTYNAloOWero B KOTeJd B Buje
NPHCOCOB, KKaJ/KT;
I, —3HTanbnHA  BO3AyXa, MOCTYMaioulero B YCTPOACTBO
JJi MpeABapHTENbHOrO NOAOTPeBa BO3AYyXa, KKaa/Kr;
(%yx — B4q) — CYMMa mpucocos B KOTeNbHOM arperare (6es yueta me-
pereuexk BO3AyXa B BO31yXomojaorpesaTesne);

@, — KO3((HUHEHT H3OHTKA BO3JyXa B yXOIAI(HX ra3ax.

* [Ipn OueHKe TEXHHYECKOrO YPOBHSi KOTe/JbHBIX arperaToB 3Ta BeJHYHHA LOJI-
¥Ha TIPHBOJHTBLCH K OXHHAKOBHLIM YCJOBHAM 110 TeMmepaType XOJIORHOrO BO3AYXa.
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2.3. OnpeneneHne TenJoBo# 3(PGeKTHBHOCTH nNpelBapPHTEABHOIO
noaorpesa BO3yXa TEMJIOM MPOAYKTOB CFOPAHHA TOMJAHBA B KOTEdb-
HOM arperate NPH PEUHPKYJASLHH BO3AYXa B BO3JlyXONOAOrpeBaTee;
YXOASIHMH TIa3aMH; NMPOMEKYTOYHBIM TeIVIOHOCHTeNeM, oGorpeBae-
MbiM ALIMOBBIMH ra3aMH

2.3.1. B ykasaHHHX cJyyadX pacXoi TONJIHBA Ha GJIOK omnpeie-
asierca no popmynam (8, 9) npu Qu'=0, T. e.

B— 860 Nep

Ty Tea Ty Qﬁ ’ (27)
T.Y N
B—=_"% "0 (28)
Tra M.y Q}:

KII xorna B stHX dopmynaax ompeleisieTcsi Mo TeMiepaTrype ra-
30B, NOKHJAIOMIMX YCTPOMCTBA AJs INpPeJBaPHTEJBHOrO INOAOTrpeBa
BO31yXxa.

OrHocuTeNIbHOE H3MEHEeHHe TeIJIOBOM 3KOHOMHYHOCTH O6JiOKa
C mpeABapHTENbHbIM MOJOTPEBOM BO3AyXa Ha KOTJe TeIJIOM IIPOAYK-
TOB CrOpaHHs TOIJIMBA MO CPaBHEHHIO ¢ BapHaHTOM 6e3 NOAOrpeBa
BO3JyXa B 3TOM cJyyae Bhparkaercsi GOpMyJaMHu:

bg, — b
Bbgp = —o2— 0P 100=(M _ 1) 100, (29)
bﬁp, M.y
b,—b
Bhy==—t Tt 100 = (_".y_”___l) 100. (30)
by, Mk e

2.4. Onpenenenne TenaoBoi 9(P(PEKTHBHOCTH NPEABAPHTENLHOTO
NoAorpesa BO3AyXa UHPKYJASAUHOHHOH BOROH

2.4.1. Pacxoa tonauBa Ha 6JOK NPH OCYWIECTBJEHHH INpelABapH-
TeJIbHOTO MOJOrpeBa BO3AyXa LMPKYJIAUHOHHOA BOJOA onpenensiercs
no ¢opmyaam (10—18), BbiBemeHHHIM AJs BapHaHTa C IpelBapH-
TeJbHbIM NOJOrPEBOM BO3AyXa, NMPH 3TOM KO3(Q(HUIHEHT IHEProueH-
HOCTH TeIljia, HCHOJb3YEeMOro JJisi NMOJOrpeBa BO3AyXa, PaBeH HYJIO.

2.5. Onpejenenne tenjaoBod 3p@PeKTHBHOCTH OrHeBOro IOAOrpeBa
BO3Jlyxa

2.5.1. Pacxon tonauBa Ha OJIOK NPH OTHEBOM IpeABapHTEJbHOM
nojorpese Bo3dayxa (4epT. 5,a CIpaBOYHOrO NPHJIOXKeHHS 1) BHIYHC-
asiercs no popmyse

B=—

_ 755 Nop «
ey (1 o B el Oy T G O]
Ky - s iTn |
Tik.y g Qg(orn) _ng = gf‘:_ z g;’;
OTH

B

x 1+ ). (31)
Og(orn)+ )(().T_E Qﬁ:):
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rie QU — Temwro, nocrynamouee ¢ BO3JYXOM IJsl CHHUIAHHA TON/IHBA
B OTHEBOM HOJOrpesareie, KKaJ Kr;

g;’*—nm'epu TelJa ¢ YXOAALHMH rasaMH, OTHOCALLHECHA K 1 kr
TONJAHBA, CXKHraeMoro B OrHeBOM noaorpesartedae, KKaJ,/KT;

Qe (orw) — HH3ILIAS TENJIOTA CrOPAaHHA TONJHBA, CKHFAEMOro B OTHe-
BOM MOjoOrpeBarelie, KKaJ/KT;

Q°™" — Ten/I0 rasoB TONJHMBA, CrOpeBIIero B YCTPOHCTBE OrHe-
BOTO NOJ0rpeBa Ha BHIXOAE H3 HETO, KKaJ/Kr;

L Qo — moTepd B OFHEBOM TNOJAOrpeBaTese Ha 1 Kr TOMJMBA,
KKaJ/KT;
Qg"‘——Tenno, noABeleHHOe K BO31YXY B OrHeBOM IOAOrpe-
BaTeJe, Ha 1 Kr TONJIMBA, CXXHraeMoro B KOTJe, KKaJ,KT.
2.6. MeToanyeckue yKa3zaHus NO OMNpeleNeHHI0 ONTHMAJbHLIX TEM-
nepatyp npeABapHTeNbHOro nojorpesa BO3Jyxa, TeMmepatypnl YxXo-
ASIUMX Fa3soB M TeMNepaTypPHBIX Pa3sHOCTEH B XBOCTOBHIX MOBEPXHO-
CTSIX Harpesa AJf BHOBbL NMPOEKTHPYEMBbIX YCTAHOBOK
2.6.1. OnTHMH3alUHI0 TeMImepaTyp NpeABapHTENbHOrO MNOAOrpPeBa
Bo3ayxa f,, HeOOGXOAHMO MPOBOAUTH COBMECTHO C OMTHMH3alMeld TeM-

nmepaTtypbl YXOASIIHX H3 KOTJa ra3oB Uyx H TeMmepaTypHbIX pa3HO-
CTeH Ha ropfAvyeM KOHile Bo3JdyXomojorpeBarteiss Af; H XOJOAHOM
KOHIle 3KOHOMaH3epa Afs.

INpumeuanune [lo KOMNOHOBKE BO3AYXOROAOrpPEBaTeJsi B PACCEYKy C BO-

AfHBIM 3KOHOMalizepom nox Afy M Af; caelyeT NpHHHMaTb COOTBETCTBEHHO pPa3HoO-
CTH TeMIepaTyp B NepBHIX MO XOAy HarpeBaemoil cpelbl CTYNeHsX.

2.6.2. Onpefesenne COBMeCTHOro ontHMyMa { , Oyx, Afs H Af

IIPOM3BOJUTCA MO KPHTEPHIO MHHHMyMa INpHBEAEHHbIX 3aTpaT C yue-
TOM BONPOCOB KOPPO3HH XBOCTOBbIX TIOBEPXHOCTEH HarpeBa H Traso-
X0JOB (COrJiacHO yKa3aHHSl HOPM TenJjoBoro pacuera). Ilpu BhiHyX-
JEHHOM OTK/JOHEHHH OJHOTO H3 ONTHMH3HPYeMbIX MapaMeTrpos OT
TEXHHKO-IKOHOMHUYECKOTO ONTHMYyMa OCTaJbHbie NapaMeTphbl JO0JKHbI
NMPHHHMATBCA ONTHMAJbHBIMH [J51 H3MEHEHHbIX YCJIOBHH.

2.6.3. OnpeneneHne yKa3aHHbIX Bblllle ONTHMAaJbHLIX TapamMeTpoB
MO2KeT IPOH3BOAHTBCS Pas/iHYHBIMH cnocoGaMH; BAPDHAHTHHIMH pacye-
TaMH{, METOAAMH MaTeMaTHYeCKOA ONTHMH3ALUHH H T. I.

2.6.4. Ilpu onpeaenenuu H3MeHeHHS NPHBEJEHHbIX 3aTpaT B 3aBH-
CHMOCTH OT H3MEHEHHS ONTHMH3HPYeMbiX BEJHYHH JOJIXKHBI YYHTHI-
BaTbcs caelyloltie GpaKkToph:

H3MeHeHHe KallMTaJbHBIX 3aTpaT Ha KOTJoarperar, CBfi3aHHOE
C H3MCHEHHeM YCJOBHH paboTbi MOBEPXHOCTeidl HarpeBa M H3MeHe-
HHEM TellJIO- H MapOoNpPOH3BOAUTENbHOCTH; NPH ONpeJeleHHH H3MeHe-
HHS KanHTaJbHbIX 3aTpaT Ha KOTJoarperar B GOJBIUHHCTBE CJydYaes
JOCTATOYHO OFPAHHYHTLCA ONpeJeJieHHeM H3MeHeHHs CTOHMOCTH IO-
BEDXHOCTeH HarpeBa, PacHOJIOXKEHHbIX B KOHBEKTHBHOH LIaxTe KOTJA:
a1 6J0KOB, OOODYJOBAHHHIX Pa30OMKHYTHIMH CHCTEMaMH MblJIENpH-
FOTOBJIGHHSl C I'a30BOH CYWIKOH TOMJHBA, CJleAyeT YYUTHIBaTb CYyLLeCT-
BEHHOe BJHfAHHE JOJH OT60pa ra3oB Ha ONTHMAaJbHbie TeMmeparyp-
Hble Pa3HOCTH B MOBEPXHOCTAX Harpena;
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M3MeHeHHe 3aTpaT Ha o0opyJOoBaHUe YCTAHOBKH IpeJBapHTEJb-
HOTO NOAOTpPeBa BO3/AyXa; NpPH ONpeleseHHH H3MEHEHHS MOBEPXHOCTH
KaJjopHdepoB HO0 APYIHX TeNIOOGMEHHHKOB HEOGXOJZMMO ONTHMH-
3UpOBaTh TeMIepaTypHble Pa3HOCTH HAa HX XOJOJHOM H TropsiueM KOH-
nax;

H3MeHeHHe 3aTpaT Ha 00OpyJOBaHHe CHCTE€Mbl pereHepalHH Typ-
GHHBI, KOHAGHCATOP H CHCTEMY OXJaxJeHHsA (AJs CXeM HpexBapu-
TeJbHOTO MOJAOTPEeBa C HCHOJNb30BaHHEM TelJa OTOOPOB TYpOHHbI);

H3MEHeHHe CTOHMOCTH MEXaHH3MOB COOCTBEHHBIX HYXJ (BEHTHJIS-
TOPOB PEelUpKYJSAUHH BO3J1yXa, HacOCOB rpeiomledl BOAbl U T. M.);

H3MEHEHHEe 3aTpaT Ha NbLJIENPHIOTOBHTENbHOe 00OpPyIOBaHHE, CBSi-
3aHHOE C H3MEHEeHHeM pacxoja TONJIHUBaA;

H3MEeHeHHEe 3aTpaT Ha o0opyJOBaHHE 30JI0YJABJHUBAaHUSA M [MblIe-
yJ1aBJIHBAHHS;

H3MEHEHHE €XErOAHbIX 3aTpaT Ha 3HEPruio, MoTpebiseMyl0 Mexa-
HH3MaMH COOCTBEHHBIX HY>KJ KOTJIa, TYPGHHBI, NbLJIENPUTOTOBUTENb-
HO/l YyCTAaHOBKH H YCTAHOBKH NpeJBAapHTE/NBHOrO MOJOrpeBa, CBsA3aH-
HOe ¢ H3MEHEHHEeM CONPOTHUBJIEHHS H KOJHYeCTBa nepexaqHBaemoﬁ
cpean (m. 2.1.14);

H3MeHEHHe 3aTpaT HAa TONJHBO, cBsi3aHHOe c H3MeHenneM KIIJ
KOTEJNbHOrO arperata u TypGoycTaHoBkH (m. 2.2).

2 3ax. 580
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IIPHJIO)KEHHE 1

Cnpasounoe

KPATKHH OB30P PASPABOTAHHbBIX CIIOCOBOB
NPEABAPHUTEJIbHOIO NOAOIrPEBA BO3AYXA

B nacrosimee BpeMsi H3BeCTHO GoJibliioe KOJHYECTBO pasHOOOpas-
HbIX CXeM TMpe/BapHTEJIbHOFO MNOJOrpeBa BO3AYyXa, HCHOJb3YIONHX
pa2auyHbie rpeloliiie areHThl H NO-pa3HOMY BJHSAIOIHX Ha paboty
KOTJIa H TEIJIOBYIO cXeMy 0JIOKa B II€JIOM.

CxeMbl mpeJBapHTENIbHOTO MOJOrpeBa BO3AyXa IO THNY HCHOJb-
3yeMoro AJsi MOAOrpeBa BO3AyXa areHTa MOXKHO pa3[esIiTb Ha cJe-
_JlylOLIHEe OCHOBHblE FPYMMbi:

NOJOTPeB TEMJIOM YXOASILHX Ta3oB;

NOJOTPeB TenaoM OTGOPHOTO mapa TypOMHBI B KOTJAax C OOblu-
HBLIMH KOMMOHOBKaMH XBOCTOBBIX NOBEPXHOCTEH Harpesa;

MOJOrpeB TEIVIOM OTGOPHOrO mapa B COYETAHHH C YCTPOHCTBaMH,
H3MEHSIOIMMH COOTHOLIEHHe BOJSIHBIX JKBHBAJEHTOB T[a30B H BO3-
avxa:

KOMOMHHDOBaHHblE CXeMbl MpeJBapHTeJbHOTO MOJAOrpeBa BO3AyXa;

10J0rpeB BO3JyXa OT MOCTOPOHHHX HCTOYHHKOB Tellia.

Huxxe npuBoIMTCS omMcaHHe pAfa CXeM KaXXZOH H3 YKa3aHHBIX

rpynm.

1. NPEABAPHTEJIbHbIA NMOAOIPEB BO3J1YXA TENJIOM
YXOANSLIHX FA30B

IMpeaBapurenbubiil 110J0rpeB BO3jJyXa TemJa0M YXOIfHIMX Ta3oB
MOJKET OCYUIECTBJSITbCSI KaK HENOCPEeJCTBEHHO ra3aMH, Tak H C 1O-
MOLIbIO POMEKYTOUHOTO TENJIOHOCHTEJs.

B kauecTBe npHMepa NpsiMOrO HCMOJb30BAHHSI TelIa YXOIALHX
rasoB AJisi noaorpeBa BO3AyXa Iepej pereHepaTHBHbIM BO3AYXONOJO-
rpesaTtejieM MoX<HO npusBectH cxemy BTH, npuMeHeHHyio Ha KotJe
I1K-41 610ka 300 MBt Kapmanosckoit 'P3C [19] ¢ ucnoab3osanneM
NpeABKAIOUeHHOro (MO  BO3AyXY) Ky6a H3 CTeKJAHHbLIX TPYOGOK
(uepr. 1, a) [36].

HauGonee pacnpocTpaHeHHBIM CNOCOGOM NpeABapPHTENLHOrO [O-
IorpeBa BO3JyXa TeMVIOM YXOASIIHX ra3oB SIBJISETCS pPeLHUPKYJsLHs
FOpsSiYero BO3AyXa.

Ilpocrefimasi cxeMa peUHPKYJSLHH TOPsSYEro BO3AyXa Ha BCac
JYTbEBOIO BENTHJATOPA NMpeAcTaBjJeHa Ha 4epT. 1, 6.
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Cxema 3uO ¢ ocyulecTB/IeHHEM PpEUMPKY/SIIHH HAa HAmop RyTbe-
BOrO BEHTHJSTOPAa H HCIOJb30BaHHEM CIELHAJbHOTO BEHTHJATOpPA
PEUHPKYJIALHE NMpeACTaBJeHa Ha uepT. 1, 8.

CxeMa nojorpesa BO3JyXa 3a CyeT PELHPKYJSUHH C JByMsl BeH-
THJASITOPAaMH, B KOTOPOH NYThbeBOA BEHTHAATOP paboTaeT Ha XOJOI-
HOM, 2 PEelHpPKYJSUHOHHBI Ha Caa60 HArpeToM BO3AyXe, MNpPeJIo-
xenHnas M3H, npeacrasaena Ha uepT. 1,2 {20, 36).

Cxema TK3 c BeHTHJAATOpOM, paGOTalOIHM HAa XOJONHOM BO3-
NlyXe, NpeJicTaBjeHa Ha 4epT. 1, 0.

CxeMbl NpeJBapHTENbHOrO NOXOTPEBAa BO3AyXa C HCMOJb30BAaHHEM
NpOMEXYTOYHOrO TEMJIOHOCHTeJNst NJIs MepelayH TemJsa. OT ra3oB K BO3-
ayxy, paspadorannsie BTH uan ¢ yuactuem BTH, npencraBsieHn Ha
uept. 1, e, 0,3 [13].

2. MOAOTPEB TENJIOM OTBOPHOTO NAPA TYPBHHDI

[Tonorpes Bo3lyXxa B mMapoBHIX H BOASIHBIX KajopHdepax H pas-
JIHYHBIX TENIOOGMEeHHHKaX TelJOM OTGOPHOro mapa TypOHHBI oCyliie-
CTB/ISIETCA HENOCPeACTBEHHO NapoM HJH uepe3 MOCPENCTBO KOHIEH-
cara, CeTeBO# HJIM IHPKYJSILHOHHON BOJBI.

CxeMbl € HCHOJIb30BaHHEM OTGODHOro napa IJsi TNpeXBapHTeJb-
HOTO TNONOrpeBa BO3JAyXa B KaJopHbepax mpeACTaBJeHb Ha 4epT. 2,a
H 2,6. CxeMmsl, nH3o6paxeHnHble Ha uyepT. 2,6, npemnoxenst BTU
[37, 38].

CxeMa C BHEKOTJIOBHIM MOJOrPEBOM BCETO KOTEJNbHOrO BO3AyXa
OTGOPHBEIM MapoM TYPGHHbI, IPHMEHEHHasi Ha 3JeKTPOCTaHLUHH Burtpu-
Ciop-Cen (Ppanums), npencrapieHa Ha uepT. 2,8.

Ha yepr. 2,2 noka3ana cxeMa BHEKOTJIOBOrO MOJOrpeBa BO3AYyXa
NHTaTeIbHOM BOJOM, 3aNMPOSKTHPOBAHHAS HA HEMELKOA 3JEKTPOCTaH-
uun XeHeke. 3Ta e cxeMa 6bina npumenena CKB BTH npu Buinos-
HEHHU TEXHHYECKOro MpoeKkTa MNoJynHKoBoro kotaa 500 MBT.

3. MAPOBOR NMOAOIPEB B COYETAHHH C HBMEHEHHEM
COOTHOWEHHA BONSAHBLIX 3KBHBAJIEHTOB FA3A H BO3AYXA

CxeMBl MpeBapHTENBHOTO NOJAOTPeBa BO3AYXa B COYETAHHH C H3-
MeHEeHHeM COOTHOLIEHHS! BOASHBLIX 3KBHBAJIEHTOB B KOTJIaX C pacluen-
JIEHHBIMH rasoxofamH 6uiiu npeatoxensl BT, IIKTU u np.

Ha yepT. 3,a noka3aHa cxeMa NpelBapHTEJbHOIO NMOJAOrpeBa BO3-
nyxa, omHcaHHas B paGote [27] mas xotna Gaoka 800 MBt Cuassin-
ckoin 'P3C [37]. '

Ha uepr. 3,6 npencrasnena cxema LIKTH [2] npexsapurenbHoro
NOJOTPeBa BO3AyXa KOHAEHCATOM TYPGHHBHI B COYETAHHH C 3KOHOMaM-
3epOM 'HH3KOTO [aBJEHHsl, BKJIOYEHHHIM TNIO BOJE B TEINIOBYIO CXeMY
Typ6OYCTaHOBKH, @ NO ra3aM — napajlileJbHO BO3JYXONOROrpeBa-
teaio-{40].

Cxema npexBapHTeNbHOrO NMOAOTpeBa BO3JAyXa B coueTaHuu ¢ DBJL
ana 6;aoka 300 MBt Konakosckoi I'P3C, paspaborannas LIKTHU
{5, 411, npencraBiena Ha uepT. 3, 8.

2*
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Cxemn NPEABAPHTEABHOTO NOAGIrpeBa
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a — NpeABAapHTENbHLI NOAOTPeB B CTEKARHHOM Ky6e; O — PenmHpKYJAAUHs rops
JAyXa Ha Hamop AYTbeBOro BeRTHAATOpa (cxeMa 3HO); 2 — PEemMHPKYASIHA ropsie
TK3; e — ra3oBHil HCNapHTeAb ¢ NapoBHIM KaJaopHPEpoM; I — BOAOHAMOANEHHAN
] — BEHTHAATOP PeUHPKYAALHH, 2 — OCHOBHON BEHTHAATOP;, 3 -— Kajaopubep;, 4 —

6 — 3KoHOMAali3ep HH3KOro MAaBAEHHNA; 7 — CTEKASHHbLIA KYO6;
Fa3bpl; —-—s—-

BO3ayia TENJAOM YXOASIRHX ras3os

PTM 24.030.50—75 Crp. 21

gero BO3JYXa Ha BCaC AYThe€BOro BEHTHAATOPA; 8 — PEUHPKYJARIHA TOPAYEro BO3-
ro BO3aYXa 0o cxeme MIU; O — peUHPKVASUHA XOJOAHOro BO3AYXa MO cXeme
TPYy6Ka;, 3 — 3KoHOMafi3ep HH3KOro AaBJeHHS C BOASHHMH Kajopudepamu

pereHepaTHBHHI  BO3JYyXONoAOrpesaTeb;

5 — rpy6UaThii BO3AYXOMOAOTPEBaTEND;

8 — rasoBme HCHapHTeAH; 9 — BOAOHaNMOJAHEHHbIE TPYGKH

BO31YX;

——— BOJa
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Cxemnl nopgorpesa TenaoM orfpopHOro
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1

J

a — ORHOCTYneHYathiii nojzorpes BO3AYXA B kKajopHdepax (mapoBnix, BO
BBYXCTYNIeHYaTHA mnogorpes BO3AyXa B KaJoprdepe; 6 — MHOrOCTYNEH
aopradepe nuratenabHoll BogoRt mocae IIBJ] ¢ yeranoBKoil

1. TpyGuathil BO3BYyXOmOZOTpPeBaTeNb; 2 -— KajopHbepnl; 3 — BEeHTHAATOD;
nojorpeBaTesin HHIKOro AasiaeHHA; 7 — ra3oBsift noAorpeBare/b NHTaTeN b
10 — nonorpesarein

—+«— BO3AYX; ———BOA4;

Yepr. 2
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napa TypOMHNI nOo OOBLITHOR cXeme
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AsiHEix); J— Ha uamope BeHTHAsTopa; I/ — Ha Bcace BeHTHASTOpa; 6 —
yaTeiil Rosorpes Bo3Aayxa no cxeMe BHTpu-Ciop-CeH; & — mojorpes B Ka-
JONOMHHTENLHOrO 3KOHOMaAaiidepa BBHICOKOrO JaBJIEHHS

4 — KoTes; 5 — 3KOHOMaiizep BRICOKOrO [aBJeHHA; 6 — percHepaTHBHbBIC
HONl BOAM; &~ JeaspaTop; 9 — pereHepaTHBHHII BO3RYXONOAOTPEBATENh;
BHICOKOTO AaBJEHHSA

rasbl; w12 p
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Cxembl NapoBOro NOAOrPeBa B COYETAHHM C H3IMEHEHHEM COOTHOUICHHR BOAAHLIX 3XBMBAACHTOB rasos M BO3AyXa B BO3Jayxouoporpesarteae
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8 GafAnacHoM ra3oxoae; 6 — cxeMa noAorpeBa BO3AYXa NPAMBIM KOHAEGHCATOM TYPOHMHBLI

a — cxeMa pa3sAeJqeHHbBIX XBOCTOBLIX IIOBEPXHOCTEH HarpeBa C ra3oBhM HCHapHreaes
BO3AYXONOROIPEBATEA MO FassM; 6 — TO Xe, ¢ SKoHOMANASEPOM BHLICOKOTO AABJICHHS,

B COYeTaHHH (™ sxouomaﬁsepon HH3KOro AaBaeHuda, BRJAIOYCHHERM napaanenbHo

1 — tonka; 2— nepBHYHHII maponeperpeBaTteNb; J — BTOPHYHHA naponeperpesatens: 4 ~ poasiHOft 3KOHOMafSep; 5§ — pPereHepaTHRHWA BO3AYXOHOROIPEBATEANL; 6 — PEryAHPYIO-

Imue 3acNoHKH; 7 — AHMOCOC; &8 — rasoBnit HcnapHutens; 9 — xanoprdep; 10— Hacoc: 11 — peasparop; 2 — sxkoHOMafl3ep BHICOKONO AABACHHN; /3 — NOZOIPEBATENH NHTATENb-
Hoft BoaM; /4 — sKoHOMafizep HR3KOTO XABJACHHS - . = BOSAYX; == — — - BOZA: ras’bl; e Nap
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a — coueTaHHe NapoBoro HOAOrpeBa ¢ pPeUHpPKYasuuel ropsuero Bo3aayxa; O — mapoBoli HOAOrpes BO3-
JAyXa B KackagHoM TpyGuaToM BO3gyXomoporpesaredne; /-— xajopudep ycrauHoBjeH Ha Hamope AyThe-
Boro BeHTHANTOpa; [/ - KajJopudep yCTaHOBJEH Ha Bcace AYTHEROrO BEHTHJIATOPA; 8 — DPELHPKYIALHS
BO3AYXa B KackaZHoM Tpy6uaToM Bo3ayXonoaorpesarene; 2 - NOLOIPEB BO3JYXa YXOASIUIHMH ra3aMu
B KOMGHHHPOBaHHOM KaCKaaHoM Bo3ayXonoaorpepartene; ¢ — KOMOGHHHPOBaHHAN CXeMa NpeNBAPHTENb-
HOTC TNOJOTPeBa BO3AYXa Nepe] KacKajHbiM Bo3fyxoliogorpeBarteneM Kortsa OJioka 800 MBT,
! — Tpy6uaTheifi BO3AyXonozorpesatesb;, 2 - KajdopHbepbl; 3 — BeHTHAATOP;, 4 - OTHeBO! NHOAOIPeBaTesL;
§ — noporpes UHPKYASUHOHHOH BoAo#; 6 — Ha HaAnop AYTHEBOTC BEHTHAATOPA; 7 — pereHepaTHBHBINA

BO3AYXOTNOJIOTPEBATENb;
-+ — BO3AYX; — —— BOAR; ras
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B ycaoBHAX DPa30OMKHYTOM CHCTeMbl NHJIENPHIOTOBJEHHS C raso-
Boii cymxofi tonnusa BMecro DHJl u 3Bl B kauectBe norpe6urens
TenJa 1'a30B, YCTAHOBJIEHHOIO MapaJljiesbHO BO3AYXONOAOTPeBaTeNIo
KOTJIa, HCHOJb3YyeTcsi PasMoJibHOe YCTPOACTBO, B KOTOPOM OJHOBpe-
MEHHO NPOH3BOAMTCS M CymKa TonJusa [7, 42].

4. KOMBHHHPOBAHHBIE CXEMbl NPEJNBAPHTEJIbHOIO NOLOrPEBA
BO3AYXA

Ilpun npoekTHpOBAHHH MOWIHLIX OJIOKOB, YYHTBHIBAS OCOGEHHOCTH
NMojorpeBa BO3JAyXa NpPH pacTONKe KOTJOB, HEOGXOZHMOCTb 4YacCTHY-
HOr'O HJIH NOJIHOro 3aGopa BO3AyXa Ha KOTJBl CHapyXH H [Ipyrue yc-
JIOBHSI, NPeAYCMAaTpPHBAIOT KOMOHHHPOBAHHBlE CXeMHl MOJOTpeBa BO3-
ayxa. Hau6onee pacnpocTpaHeHO coyeTaHHe apOBOro MOAOrpeBa
¢ peuupKyJsiHeil ropsivero so3ayxa (uepr. 4,a).

Cxemnl noaorpesa OT NOCTOPOHHHX HCTOYHHKOB Tenaa

7
damomupi xupnyy

m'
' Hazpemont
Ma.w/_n| =L 60]_; [0/
li. X
Bo3dyx 2
Xollqﬂ.‘lnlt; Josdyx
= xanonod !
| Xonodnomnt '
bo3dyx 4 Masym
C— 2

o

?‘ 8 xomen

a— orsepoft mojorpeB BO3Ayxa; 6 — nonorpep rasamu or ITY;
1 — perenepaTHBHNA  BO3XYXONOAOrpeBaTeab; 2 — Kamepa CropaHua:
— . — . — BO3AYX; ras
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CoueraHHe NapoBOro MOAOrpeBa BO3AYXa OTGOPHHIM NMAPOM C MO-
IOrpeBOM YXONSLIMMH ra3aMH B TdK Ha3bBAEMHIX KaCKaJIHbLIX BO3LY-
xonoporpesareJisix, npeanoxenunx 3u0 [24], nokasano Ha uepr. 4,6,
8, 2,0 [43, 44]. 3uO cosmectHo ¢ BTH paspaGoran H KacKagHblii BO3-
AYXONOAOTpeBaTeb C BKJ/IOUEHHEM KaCKaflHOH CTynmeHH Ha Bcac
AyTbeBOro BeHTHAsITOpa (uepT. 4,6, I1) [45].

5. MOAOrPEB BO3AYXA OT MOCTOPOHHHX HCTOYHHKOB TEIJIA

K cxemam nojorpeBa Bo3JayXxa OT NMOCTOPOHHHX HCTOYHHKOB TellJa
OTHOCATCS CXEMBl C OTHEBBIM NOLOTPeBOM BO3AyXa (uepT. 5,a) H cxe-
Mbl C NOJOrPeBOM BO3AyXa NyTeM HCHOAb30BaHHA ras3os or [TY
(npaMeHseMOf B KaueCcTBe NPHBOA4, HaNpHMep BEHTHJATOpA) H CMe-
HIeHHA MX ¢ BO3nyxoM (uepT. 5,6), [46].
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ITPHJIO)KEHHE 2
Cnpasounoe

ONPEREJEHHE KO3¢®HUMEHTA 3HEPIOLEHHOCTH TENJIA NAPA,
OTBHPAEMOrO H3 TYPBHHDI

ITon Ko3(h@HIHEHTOM 3HEPrONEHHOCTH TemJa JaHHOro oT6opa
napa NOHHMAIOT OTHOLUEHHe NOMOJIHHTEJbHOTO KOJHYECTBA Temia, KO-
TOpoe HeoOXOAHMO mojBecTH (OTBECTH) K TypGOyCTaHOBKe IJISl CO-
XpaHeHHss HEeH3MEHHOH MOLIHOCTH, K KOJIHYeCTBY TemJa, OTmyCKae-
Moro (NMOABOAHMMOro) H3 OT60pa TypOHHBI

o (1)

- Qper !

rae AQo — ZONOJHUTEJbHOE KOJIHYECTBO TENJa, NOABOAMUMOe (OTBO-
nuMoe) K TYpOOYCTaHOBKe [JIsi COXPaHEHHs IOCTOSIHHOM
MOWLIHOCTH, KKaJ/y;
Qper — TENJIO, OTMyCKaeMoe (NOABOJHMOE) M3 pereHepaTHBHOrO
or6opa, KKaJ/u;
& — K03QdHLUHEHT 3HeProleHHOCTH AaHHOro or6opa mapa.

KoaddHupneHTsl SHEpProueHHOCTH OTGOPOB MOryT OBITb MOACUH-
TaHbl o ¢opmynam, BoiBedeHHbIM B paGore (8], C mocraTouHo#t cre-
MEHbI0 TOYHOCTH MOTYTGHITH-HCROAB30BAaHb 3aBHCHMOCTH, NMPHBEIEH-
Hole Ha vuepr. 1—3 (paspaGoraunt $I. M. PyGuHmTefiHOM H©
M. H. llleneTHJIbHHKOBLIM) .

YepT. 3 ¢ JOCTATOYHOH CTENEHbIO TOYHOCTH NPHMEHHM JUISL Ompe-
nNeneHHst KO3(QGMHIHEHTOB 3HEProleHHOCTH mnapa O6JIOKOB GoJbluei
MOLHOCTH (NpH TeX >Ke napaMeTpax OCTPOro mapa).

B cayuae ucrnosb30BaHHs HECKOJIbKHX OTGOPOB mapa MOXeT ObiTb
IIPHMEHEHO MOHATHe CpejHeB3BelIeHHOro Ko3(duuueHTa 3HeproueH-
HOCTH TelJla rpynnsl OTGOPOB, MOX KOTOPHIM NOHHMAeTCs 3HAaueHHe,
onpejesneHHoe GpopMyJoi

- El Qper. + EZQper, + cee ElQperi
L Qper o

=E,@per, +EoFper, + - - . +Elqperl, 2)

rae £, &, & — K03 HILHEHTH 3HEProOUEeHHOCTH
TenJa, UCMoJb3yeMblX OTGOpOB;
Qpersy Qper,, Qper, —Temuo, ornyckaemoe (NOABOAM-
MOe) H3 KaxAoro or6opa,
KKaJa/u;




PTM 24.020.50—75 Crp. 31

3aucamMocTb KOS(HPHUHEHTA IHEPrOUEHHOCTH OT TEMMEpaTypnl Hacw-
HIEHHA rpeiomero napa npH AaBieHHH B orGope (npH pasanyHOM Apas-
JEHHH B KOHJeHcaTope); TypGoycranoska K-100-90 (BK-100-6)
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3aBHcuMocTh KO03(dHuHEHTA IHEPrOUEHHOCTH OT TEMNEPaTyPhl KOHAEHCa-
LMY [PElOMIEro Napa mpH AaBJeHHH B oT6ope (NPH PasAHYHBLIX JaBAEHHAX
B koHjeHcaTope); TypGoycranoska K-200-130
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3aBncuMOCTh KOIGpHUMEHT2 SHEPrOUEHHOCTH OT TEMNEPATYPH KOHAEHCAUHH rpelo-
mero mapa nNpH AaBAeHHH B OTGOpe (NMPH PAasAHYHBIX AaBAEHHSX B KOHAEHCATOpE);
Typ6oycranoska K-300-240
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Qper=Qper, + Qper, + - . . + Qper; — CyMMapHO® KOAHYECTBO TEMJa,
ornyckaeMmoe (NOABOAUMOE) H3

oT60pOB;

Gper; — OTHOCHTE/IEHOE KONHUECTBO Tell-
Aa, ornyckaemoe (IOABOAMMOE)
u3 Kaxjaoro orbopa.
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ITPHJIO)KEHHE 3

Cnpasouroe
Cpenpneronosas TemMmepaTypa HapyXHOro BO3ayXa AAs paaa paiionos CCCP
Cpenuss Cpenusas
TeMMneparypa TeMneparypa
HaumeHoBanHe TNYHKTOB BO3AyXa HanmeHOoBaHHe NYHKTOB BO3yXa
3a roa, 3a roln,
°C C
Anrafickufit Kpah FopbkoBcKas o6nacTb
Bufick 3,9 Topbkuit 2,9
Koru-Arau —7,2 Harecranckas ACCP
Amypckas o6aactb HepGent 12,6
Baarosewenck 0 HBanosckas o6nactb
Cpennsia Hiokra -8.1 WBaHoBO 3,1
Apxanreabckas o6nacrb VipkyTckas o6aactb
ApxaHreabck —0,6 HpkyTck —1,2
Amaepma —7,6 Hakanno —8,6
AcrpaxaHckas o6nacTb Ka6apauno-Bankapckas
AcTtpaxaHp 9,3 ACCP
Bamknpckas ACCP Haapuuk 8,6
Ypa 2,6 Kanununrpanckas
B p o6aactb
psiHCcKas o6aactb Kanunuarpax 7,0
Bpsanck 5,5
Kanmuiukas ACCP
Bypartckas ACCP Snmera 8,6
KoxTa —0,5
Vagn-¥ao ~7,1 Kaayxckas obaactb
Kaayra 4,4
Baranumupckas o6aactb
Baagumup 3,4 Kamuarckas o6aacrtb
IMerponasnosck - Kamuar- 2
Boarorpaackas 06aacthb CKHil
Bourorpan 7,5 Bepxnee Tenxuno —10,3
Bonoroackast o6nactb Kapensckas ACCP
Boaoraa 2,4 Terposaposck 2,6

3*
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ITpodorxcerue
Cpennsas Cpesanss
TeMHepaTypa TeMneparypa
HaumeHoBaHHe nyHKTOB BO31yxa HanmeHOBaHHEe MyHKTOB BO3AyXa
3a roa, 33 roa,
OC Oy
Kemeposckas o6aactb Owmckas o6aacts
HosokyaHenx 1,0 Omck 0,4
LlenTtpanbuuit —1,4
OpenGyprckas o6nactb
Kuposckas o6aactb Opeubypr 3.8
Kupos 1,4 OpaoBcKan 06.acTh
Komu ACCP Open 4.8
(}I}um;:xap g’g Mensenckass o6aactsb
CTb-4liyrop —a, [Men3a 3’g
y Kpacnonfxpcxml Kpah 27 Mepuckan o6racts
0BOPOCCHIiCK , Tepms 1,3
KpacHrosipckufi kpait Bucep 1.0
Epacﬁoapck _g’g Tpumopckuit xpaik
rapxa > Baaausocrok 3,9
Kyn(‘Sumechau oGaacts 3.4 [ckoBckas o6aactb
KyhGtimen ’ Tckos 4,6
Kypranckaa o6aacrb
. PocroBckag o6aactb
Kypran L Poctos-Ha-Mory 8,4
JJI]eHnHrpancKau ofiaacrs Psizanckas o6aactb
CHHHIpan 4,2 Pszanb 4,0
Marananuckas o6azcts CapaTtoBckas 06Js1acThb
Maranak —4,1 Capatos 4,8
Owmonoit —13,2
CaxannHckasi ob6aactb
Mapuiickaa ACCP Xonmek 3.9
Homkap-Ona 2,8 KypHabek —4,2
Mockosckas o6aactb Cesepo-Ocernuckas
Mockpa 3,6
OpaKOHHKHI3E 8,4
Mypwmanckas o6aactsb P
Mypmanck 0,1 CaepaJsioBcKass o6saacTb
CBepaaoBck 1,0
Hosocu6upckas o6aactsb CraBponoabekni Kpai
Hosocu6upck —0,6 )

CrasponoJib

7,5
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ITpodosmernue
Cpennsas Cpeanas
TeMneparypa TeMIepaTypa
HauMmenosanne nynxkroB | - BO3Ayxa HaumeHoBaHHE mNyHKTOB Bo3ayxa
3a rojp, 3a roa,
OC OC
Tarapckas ACCP sIkyTck —10,2
Kasanb 3,5 Bepxositck —15,6
Byrymsua 1,9 flpociaBckas o6aacrtp
Tomckan o6aactb SIpocaaBab 3,5
Tomex —0,6 BunHHUKas o6nacTb
Anéxcanaposckoe —2,4 T 6.8
Tysnackas ACCP Ilnenpornerposcxas
Kniaen —~4,5 o6nactb
TroMenckan o6aacThb “ Anenponerposck 8,4
Tiomesb 1,2 JKutomupckas o6nactb
Cypryr —3,3 JKuromup 6,8
Yamyprckas ACCP 3akapnatckas o6aactb
BotkeHex 1,5 Vixropon 9,3
Yabanosckasi o6aactb Kuesckas obaactb
VabanOBCK 3,4 Kues 7,0
Xa6apoBckuii Kpa# Kpuimckas oGaactb
Xa6aposck 1,2 Cumdeponos 9,8
Brsemcxul —9.4 HukonaeBckasi o6aactb
YensiGhHckas o6aacTb Hukonaes 9,7
HeanGurick :’i IMonTabckas o6aactb
Bpenu 5% M Honrasa 6.8
Yeueno - Haryuickas 10,4 Xepeotickas 06aacts
Xepcou 10,0
Yurunckan o6aactb
Yura —2,9 Bpecrckas obaactb
qapa _7' 8 Bpec‘r 7,3
Yysamckas ACCP BureGckasa obaacth
Yeboxcaph 2,7 BureGek 5,0
Sikvrekan ACCP I'ponnenckas o6aacts 6,7
OnekMuHCK —6,8 Anpmxanuckas o6nactb
Anpuxan 13,1
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11 podoaxncenue
Cpeanss Cpennas
Temneparypa TeMaeparypa
Haumenopanne nyHKTOB BO3RYyXa Hanmenosanne mnyHKTOB BO3AyXxa
3a roj, 3a rog,
OC DC
TamkenTckas o6JaacTh I0xHo0-Kasaxcranckas
Tawxent 13,5 o6aactb
Anrpen 4,0 Unmkent 11,8
AKTIOGHHCKas 06aacTb 3,6 I'pyaunckas CCP
Asnma-ATnHckas o6aactb T6unucn 12,6
Anma-Ata 7,3 Asep6aiinxanckas CCP 12,6
Kyraau 4,6 Baky 14,3
Boctouno- Kasaxcranckas Jurosckas CCP
obnactb
BuabHioc 6,2
Yerp-Kamenoropek 2,8
3uipsiHOBCK —0,6 Mounasckaa CCP
Kuuminnes 9,2
I'ypbesckas o6aactb
F'ypbes 7,8 JlatBuiickas CCP
P 6,2
Ixam6yabckas o6aacTb fra !
HdoxamGyn 9.5 Kupruackas ACCP
[« 10,2
3anagno- Kasaxcranckas pynse o
ofnactb Hapun 2,5
Ypanvck 4,4 Taaxukckas CCP
Kaparanannckas o6aactb HymanGe 14,8
Kaparanpa 2,5 Mypratb —1,0
Jkeskasrau 4,9 Apmsnckan CCP
Kann-Opannckas Epesan 11,4
obaactb STHBIX 3,3
K3bia-O 7,2
A Typkmenckass CCP
CemunasatHHCKas Awxaban 15,9
o6nactb
Taways 11,6
CeMHnanaTHHCK 3,1
. . Scronuckas CCP
Llennnnnit Kpait
TanawH 6
Ueannorpan 1,4 e ‘4
A £
Basnkamun 0,6 il
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ITPHJIO)KEHHE 4
Cnpasounoe

NMPUMEPDI PACYETA 3¢9EKTHBHOCTH CXEM
NPEABAPHTEJIbHOI'O NOAOIPEBA BO3AYXA *

PACYET 399EKTUBHOCTH BAPHAHTA NPEABAPHTEJIBHOIO
NOJOrPEBA BO3AYXA KOHAEHCATOM TYPBHHbI B COYETAHHH
C 3KOHOMAHA3EPOM HH3KOIo JABJEHHS NMPHMEHHUTEJNbBHO
K BJOKY 200 MBr (CPABHEHHE C BAPHAHTOM NOJOIPEBA
BO3AYXA NMAPOM 6 KI'C/CM?)

1.1. KpaTtkoe onmncanue cXeMbi CONOCTaBAAEMOro BapuaHta (Ba-
pHauT 2)

CxeMa BKJIOYEHHs KaJOpH(EpOB H IKOHOMai3epa HH3KOrO AasJie-
HHS npeicTaB/eHa Ha yepT. 3, 6 cnpaBouHoro npujoxeHus 1. Koupen-
car nocJjie nojorpesartesiss HH3KOro AaBjeHHs 2 oTGHpaeTcs Ha KaJo-
pudepnl, nocJe KOTOPLIX C NOMOIUBbIO HACOCA NOJAETCH B JIHHHIO OCHOB-
Horo KoHueHcata nepex ITHJ-1. Ias nogorpeBa Bo3ayxa no 70°C,
ucnosb3yercs Tenjo or6opos 0,25 u 1,2 krc/cm?. Ha skoHoMmai3ep HH3-
Koro' naBienus (DHJL) nonaercs Bona mocse INHA-3. C uneasio npe-
NOTBpallleHHs] MNOMajaHHsi NPOAYKTOB BHYTpPeHHelt kopposun IDH]I
B TpaxkT Komia Mexay DHJI u cucTeMoii pereHepauuu BKJIOYEH npo-
MEXYTOuHbI Tenaoo6menHHK. Tenno, moayyaemoe DHJ, yacTHYHO BhI-
recHsieT or6op Ha ITHJI-4. Tlo rasam DH]I BkiioyeH napasjienabHo
BO3JyXONOAOrpeBaTeNio KOTJia.

1.1.]1. CxeMa KOMNOHOBKH XBOCTOBBIX NIOBEPXHOCTEH HArpesa KOTJIO-
arperata no rasam npeicTasjieHa Ha yepT. 1, a. I[IpenmyuiecTBamMu
OMHCAHHOH CXeMbl ABJKIOTCSA:

HCNOJb30BaHHE AJS MOJOrpeBa BO3AyXa Temjaa GoJiee HH3KOro fo-
TEHIIHaNa;

CHH)KEHHE ONTHMaJIbHOR TeMIepaTyphl yXOAALHX H3 KOTJa ra3os
Gnaronapss HM3MEHEHHIO COOTHOIIEHHS BOJASIHBIX 3KBHBAJIEHTOB ABIMO-
BHIX I'a30B H BO3JyXa B BO3AyXONOZOrpeBaTese KOTJa, JOCTHraeMOMY
3a cyer DHJ; npu 3TOM, OZHAKO, NPOHCXOLHT HEKOTOpPOE yMeHbHie-
HHe 3KOHOMHYHOCTH TYpOOYCTAaHOBKH 3a CueT BBHITECHEHHSI pereHépa-
1uH . (or6opa Ha [TH/I-4).

IlanHasi cxeMa nojorpeBa Bo3ayxa Gbi1a 3anpoektHpoBaHa TK3 u
MO T3IT npu yyactun HKTH npumenurensto k 6aoky 200 MBt Ila-
Typckoit TPOC uMm. Jlennna (koresbHbiii arperat TII-108 c rasoBnim
peryaupoBanneM npomneperpesa) {2].

1.2. Onucanue o6bekTa cOnocrasjeHus (BapHaHt 1)

1.2.1. B kauecTBe OGbeKTa CONOCTABJEHMSI MPHHHMAeTCs BapHaHT
TeXHHYeCKOro NMpOeKTa KOTEJBHOTO arperata C ra3oBbIM peryJHpoBa-

* 3pech M jJasiee NMPHMEPHl pacyeTa HOCST H/VIIOCTPATHBHBIA XapakTep.
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HHEeM T1poMmneperpeBa 06e3 3KOHOMar3epa HM3KOro jaBJjleHHA (4epT.
1, 6). Ilomorpes Bosmyxa mo 70°C ocyumecTBasiercs B Kajopudepax
napom 6 krc/cm2.

CxeMbl KOMNOHOBKH XBOCTOBBIX I'IOBCPXIIOC‘I'eﬁ Harpesa CPaBHHBAaEMBIX KOTJIOB

J ] 7 Avimobue 2q 360
Uy = A
| Topawui
J v 0 fp3dyx
7 - 4
b i ?
b
K ?
030X
2
{
7
i <t A oimobore
Josoux Bosdsx <*V\_/E“> 2a3u
(dbimobpie —D 1 B038yx
236!
Lomoboie 2a 30 Avimobme za3or Aoimobpie 2a30

J

a — peaJu3oBaHHBIN BAapHAHT; 6 — aJbTepPHATHBHLIN RAPHAHT;
1 — monsHo#l 3KoHOMail3ep; 2 - 3KoHOMalizep HH3KOro JAAaBJEHHN; J— BTOPHuUHENI naponepe-
rpenaTteNb

Yepr. |

1.2.2. OcHoBHble TexHHYECKHe XapaKTePHCTHKH CONOCTaBJseMblX
BapHMaHTOB [aHbl B Ta6./. |, HCXOAHble JaHHble — B Taba. 2.

Ta6auya 1
Bapuant
Hanmenopanne
1 2
Temnepatypa nogorpeBa Bo3sayxa B Kajopudepax fxg, °C 70 70
OntumanbHas TemnepaTypa yxoasmux rasos $¢", °C 160 135
TloBepXxHOCTb HarpeBa 3KOHOMafi3epa HH3KOTO JaBJEHHS 0 3100
Haup, ¥
TlopepxHOCTb HarpeBa BO3ayXxonojgorpesarens Koria Hgy, 79 300 69 120
M2
TloBepxHocTb HarpeBa KanopudpepoB Hyg, M2 5340 26 800
MownocTb, norpebasemMass HacocoM KOHTypa KaJopHdepa 0 172
N}(d), kBT
Mouwocrs, notpebasemas nacocom xontypa IHI Nyyp, 0 106
xBT
KO kotaa Mw.y, % 88,33 90,05
ITpoexTHas maponpousBojAHTeNbHOCTL KoTaAa G, T/4 640 640
Vaenbunii  pacxog mapa Ha  eamHHuy  mowmmuocrs, | 0,00301 0,060293
T/(KBT - u)
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N podoaxcenue
Bapuant
Haunmenosaune
1 | 2
YMeHbileHHe MOUIHOCTH, NOTPeGJAseMOH INHTAaTEJbHHM Ha- 0 80
cocom npH No=const, ANn.u, KBT
Huswas tenaota cropamus tonimsa QF , kkaa/kr 1974 1974
YcranopjeHHas MoutHocth 610ka N, MBt 210 210
YaeapHoe TENJOBOCNIPHATHE SKOHOMaid3epa HH3KOro AaBie- 0 46,2
HHA Q,,, KKaJ/Kr
YMeHbUIeHHe  MOULIHOCTH, noTpebnasieMoil  JLIMOCOCAMH 0 87
ANy, kBt
YpenuuenHe MOLIHOCTH, TNOTPe6GAseMOHl BEHTHJIATOPAMH 0 75
AN By kBT
YMeHbllenne MOLIHOCTH, 3aTPayHBaeMOfi Ha pa3MOa Tom- 0 18
JHBAa, ANpau, kBT
YBennuenne MOUIHOCTH TypGHHBHI NPH NOCTOSHHOM pacxone 0 5450
napa AN., kBt
[lotepn Tenna OT MEXaHHYECKOH HENONHOTH CropaHHA 1,0 1,0
Gas %
IMotepy Tenaa BO BHeILHIOWO cpeny ¢s, % 0,45 0,45
KosinyecTso BO3ayXa HAa BXoJe B KOTeJ, OTHECEHHOE K Teo- 1,3 1,3
peTHuecku HeoGxopumomy B’
KosdpuuneHT n3bbiTka BO3LyXa B YXOAALHX rasax Gyx 1,38 1,38
Vaeavuniit pacxos Tensa 6pyTro no Typ6OycTaHOBKE B Ba- 1970 1970
pHaHTe Ges nonorpepa BO3lyXa qgg, KkaJa/(kBr - u)
VYBeanuenne 3aTpat Ha OGOPYAOBaHHME KOTeJBLHOTO arpe- 18,9 18,9
rarta, Toic. pyo.
YBennuenne CTOMMOCTH OGOPYZOBaHHA MallHHHOrO 3aaa, 0 303,5
BKAWOYAs KasopHGepHyI0 YCTaHOBKY, THC. pyb6.
Ta6auya 2
HaumenoBanne 3nauenne IlpuMeuanue
Cronmocts Ttomausa 3y, py6/r (npu QR = 17,08 Mo nannbIM
=7000 xxaj/kr) T3Ia
Uneno 49acoB HCNONb30BAHHS YCTAHOBJEHHOH MOI- 6000 To xe
HOCTH 1, 4
KI1Jl Tennaosoro notoka Na.r, % 98 [Mpunsato
VaenbHasi CTOHMOCTb BO3JyXOMOJOTPEBATENS Yam, 4,0 Mpekicky paut
py6/m* 19-05
Yaeabsass CTOHMOCTb IKOHOMaf3epa HH3KOro nas- 18,0 To xe
neHns  Ygyn, py6/m?
Husmas Temsora cropauus tonawsa Q5 kxan/kr 1974 1974
yAean/anz cronmocTs Kanopudepos KOCO-11 gyy,| 2,85 Mpeiickypaurt
py6/m 23.
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1.3. Pacuer 9KOHOMHH TOTLIHBA

1.3.1. das onpeneseHHs pacxoja TOMJIHBA MO BapHaHTaM Heo6Xxo-
JHMO HaNTH KOJHYECTBO TeNJ/a, MOABOAHMOrO K BO3JyXy B KaJopHde-
pax no n. 2.8. Ucnoabsyem ¢opmyay (21) nas pacuera cpeaHerono-
BOIl TeMnepaTypbl BO31yXa Ha BXOZe B KaJOpHdephl.

1.3.2. Ina pakhoHa MoOCKBbI HMeeM NaHHbIE MO CPeLHEMeCSAYHbIM
1eMnepaTypaM HapyxXHOro Bospyxa {34]:

SIHBapb —10,8°C
tdeBpans — 9,1°C
MapT — 4,8°C
anpesp — 3,4°C
Ma# 11,8°C
HIOHb 15,6°C
HIONb 18,0°C
aBrycr 15,8°C
CEeHTS6pb 10,1°C
OKTAGDD 3,7°C
HOSI6Pb — 2,8°C
neka6pb — 8,0°C

cpennsis tgh =3,6°C

1.3.3. OnpenessieM noBbillIeHHe TEMOEpaTypbl BO3AyXa 3a CYeT Tel-
JoBbijeeHHl KoteapHolt npi 100%-Hom 3a6ope BO3Ayxa H3 nomele-
HHA no dopmyae (22):

. 0,8:0,45-1974 .,
Mg = 1.3-0,315-2,39-100'—7‘20 C.

1.3.4. OnpenensieM noBbillleHHe TeMNepaTypsl BO3AYXa B BEHTHJIS-

Tope no ¢opmysne (23):

-3
Atseu= 2,72. (15 + 273)-420-10

084 =3,9°C.

1.3.5. CpenneronoBas TeMnepaTypa BO3AyXa 32 BEHTHAATOPOM
t;cp =(3,6 +7,243,9) =14,7°C,
NpHHHMAaeM t;cp=15°C.
1.3.6. CornacHo ¢opmyae (20) umeem:
Q. =1,3(52,9—11,32) = 54,1 kxaa/kr.
Pacnonaraemoe tenJo 1 Kr Tominsa
Qg = 1974 + 54,1 =2028,1 kkana/kr.

TTocKo/bKY CPeRHErofoByI0 TeMIepaTypy TOIJIHBA, IOCTYIAKOULEro
Ha CTaHUHIO, MOXKHO NpPHHATb PaBHOA TeMmepaType HapyXHOro BO3-
ayxa, a nociefusis 6au3ka k 0°C, pu3Hueckoe Tenyo TONJIHBA HE YYH-
THIBaeTCH.
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Ilotepn Tenna ¢ yxoasimiuMH rasamH no ¢opmyae (26) ans sa-
pHaHTa 2 paBHHI
_ 1%0,4—(1,38—1,3)22,6—1,3-11,3
9= 2028, 1

(100 — 1) = 8,50%:

A BapHaHTa |
_ 22,0 —(1,38—1,3)22,6 —1,3-11,3
9= 2028, 1

(100 — 1) =10,229%.

Kos¢pdunnentT nosesHoro AeHCTBHA KOTJAa AJIA BapHaHTa 2 paBeH:
T.a== 100 — 8,6 — 1,0 — 0,45=90,05%;
1/ BapHaHTa |
Tea = 100— 10,22 — 1,0 —0,45=288,33%.

Yneapnwiii pacxom Tenmsa O6pyTTO mo TypGoOycTaHOBKe sl Ba-
pHaHTa 2 onpejensierca coraacHo n. 2.2.5 no ¢opmyae (15).

Koad¢dpuunenT 3HeprouneHHocTH napa BBITECHAEMOrO 0T6Opa &
(p=6 xrc/cm?, px=0,0036 xrc/cM?, ¢,=159,2°C) coraacHo cnpasouy-
HOMY NpPHJOXEHHIO 2, uepT. 2 paseH 0,62.

Cpennnit KO3QPHIHEHT SHEPrOUEHHOCTH Napa, HCNOJb3YeMOro AJs
nojgorpesa Bo3ayxa (p=0,25 krc/cm?, 1;=62,5°C n 1,2 krc/om?,
1,=102,6 no ¢opmyae (2) cnpaBOYHOro NPHAOKEHHSI 2 GydeT paBeH:

Encp = E(),:’5 qpv:ro’?s + El, 2 qperl. 2 =

=0,20-0,418 + 0,375-0,582 =0,3015,

TOrga B BapHaHTe 2,

1970 ,
9 = T O =008 54T — (06 e |44 kkaa/(kBr-u),
0,9005.0,98.1974 (1 —. 1 —0,900554,1
0,9005 1974
B BapHaHTe |
1970
g5y = = 0,659 1 = 1946,4 kxaa/(kBt-u).
' 1_0,883354,1
0,8833.0,98.1974 (1 — 1 —0,883354,1
,8833-0,98 ( 0,8833 1974)

Jast BbIuHC/JEHHST PacXOda TOMJIHBA HEOGXOAHMO OMPENENHTb MOIU-
HocTb Ng, mo BapuanTaM. JlJsi pelleHHsl 3TOT0O BONPOCA TPOHU3BOAMM
aHaJH3 BO3MOXHOCTell o6opynoBanud. B 6saoke 200 MBt IllaTypcko#
I'P3C npumenena typ6uHa JIM3 K-210-130. Koren TII-108 cnpoexTH-
POBaH H H3rOTOBJEH HAa CTAHLapPTHYIO IPOH3BOAHTEJNbHOCTH 640 T/4
¢ 3KOHOMaif3epoM HH3KOro jnaBJjeHus. [IpHMeHeHHas cxema NpeABapH-
TeJBHOrO NOJOrpeBa BO3AYXa NO3BOJAET NOJYYHTb Ha TypOGHHe (npH
OJHHAKOBOM C BapHaHTOM | pacxofie oCcTporo napa) AONOJHHTEJNbHYIO
momHocTh 5450 kBT 3a cuer BeITecHenusi or6opa na ITH/I-4 v ucnoJs-
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30BaHusl AJs NOAOrpeBa BO3AyXa TemJa napa 6oJiee HH3KOrO AabJie-
rusi. Pacxox 3HepruH Ha coGcTBeHHble HYXK/Abl NMPH 3TOM B BapHaHTe
1 6oabuie Ha 248 kBrT.

Opnako mnosayyeHHe Ha TypGuHe K-210-130 momHocTs Bhille
210 MBT He pa3pewaeTcs 3aBOJOM H MOTEHIHaJIbHble BO3MOXHOCTH
yBeJIHYeHHsl MOIMHOCTH 6JoKa B BapuHaHTe 1 Ha 5202 kBTt B ‘Hacros-
lee BpeMsl peasii30BaHbl GbITh HE MOTYT. YUHTBIBast 3TO OOCTOATE/b-
CTBO /151 OGOHX BapHaHTOB, MOLIHOCTb GJIOKa GPYTTO CJeAyeT NpH-
HATb Ngp =210 MBr. [1pn 3TOM NaponpoH3BOAHTENBHOCTb KOTJA B Ba-
puaHTe 2 6yaeT MeHblle npuMepHo Ha 11 T/4 ¥ pacxol MOLIHOCTH Ha
NHTaTeJbHBII Hacoc yMeHbuiHTCA Ha 80 kBT, a cymmapHoe yBejiHue-
HHe pacxoja HepriuH Ha cOGCTBeHHble HYXIbl B BapHaHTe 2 C yyeToM
yMeHbUIEHHS CONPOTHBJIEHHS BO3AYLIHOTO H ra3oBOro Tpakra -(u3-3a
yMEHbIIEHHs pacXofia CXHraeMoro TOIJIHBA) COCTAaBHT NPHMEPHO
40 kBt (pacuer H3MeHeHHS MOLLHOCTH, NOTpe6/aseMONl Ha COOGCTBEH-
Hble HYX[Ibl He npuBefeH). Pa3HocTb B pacXxolie SHeprHH Ha cO6CTBEH-
Hble HYXKAbI yuuThiBaeTcs no ¢opmysae (6) n. 2.1.14 seanuynna A K28,
B 3TOM CJyyae NPHHHMaeTcs PaBHOH HYJIO, TaK KaK JOMNOJHHTEJNbHBIX
3aTpaT Ha o0O0OpyAOBaHHe, CBfI3aHHBIX C INpHBeJeHHEM BapHAHTOB
K OJIMHaKOBOH pacnosiaraeMoii MOUIHOCTH HeT.

Pacxon TtonsnuBa corsacHo ¢opmyne (9) n. 2.2.1 B BapHaHTe
2 paBeH

B 210000.19470.49005 = 235925 kr/u;
1974.0,98- S(1 — 2
8-0,900 ( 0,9005 1974 )
B BapHaHTe |
_ 210000-19416,:0 s = 240470 kr/u.
1974-0.98-0,8833(1—__'___' .
\ 0,8833 1974

1.4. Onpenenenne U3MeHeHUsI MPHBEIEHHBIX 3aTpPaT
1.4.1. Beanunny tekymux 3aTtpar omnpeneasem no n. 2.1.8. Ilo
n. 2.1.9. onpenensieM H3MeHeHHe 3aTPaT HA TONJHBO:

235,92 -— 240,47) 1974-6000
AC,,=17,084 1) — 131300 pyo/r.

Mo m. 2.1.11 ¢ yuetom Hopm [32] onpelensiem u3MeHeHHe 3aTPAT Ha
aAMOPTH3aLHOHHDbIE OTYHCJIEHHS

AC,,=0,087 - 18900+ 0,07 - 303500 =22840 py6/r.
ITo n. 2.1.12 onpenensieM H3MeHeHHe 3aTPAT HA TEKYLUHH PEMOHT
AC:,=0,18-22840=4120 py6/r.

MsMeHeHHe 3aTpaT Ha 3aMelllaeMylo0 MOLIHOCTb ONpexesHM no ¢op-
myae (6) m. 2.1.14 (npu AN,=0)

AC,=0,012-40 - 6000=2880 py6/r.
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Torna uameHeHHs TeKymMx usfepxexk no n. 2.1.8 6yayr paBHb
AC= —131300+22840+44125+42880= —101460 py6/r.
BesanunHa M3MeHEeHHs NMpHBEAEHHBIX 3aTpat no 2.1.7
A3np= —101460+ 322400 - 0,12= —62810 py6/r,

rae 322400 Teic. py6. — BeJHYHHA H3MEHEHHsS] KAMUTAJbHBIX 3aTpar
(pacyeT KanuTaJOBJIOXKEHHH He MPHBOAHMTCSH).

Takum o6pasoM, BapHaHT 2 oka3biBaeTcs Gosiee 3()(eKTHBHHM H
obecneuyHBaeT 3KOHOMHIO TNPHBEAEHHBIX 3aTpar B pa3mepe 62,8 Thic.
pyo/r.

2. PACYET 3¢®EKTHBHOCTH NPEABAPHTEJIbHOTO NONOIrPEBA
BO3AYXA B KAJIOPH®EPAX NMAPOM H3 OTBOPA TYPBHHDI
BHOBb MPOEKTHPYEMOTO BJIOKA 300 MBr HA IFClli (CPABHEHHE
C BAPHAHTOM PELHPKYJIAUHH TOPAYErO BO3/1YXA)

2.1. Kparkoe oOnmHcaHHe COMOCTaBASEMbIX BAPHAHTOB; HCXOAHBIE
NOJ0XKEeHHs

2.1.1. 3a 6a30Bblil BapHaHT NPHHAT BapHaHT | ¢ peUHpKyJsiUHed
ropsyero Bo3ayxa. IlpeaBapuTenbHblii mojorpes AYyTbeBOrO BO3AyXa
B 3TOM BapHaHTe OCYIIECTBJSAETCH PELHPKYJHPYIOIHM rOpsSiYHM BO3-
ayxoM, oT6upaeMbiM 3a PBII (uepT. 2, a naHHOTO NpHJIOXKEHHS).

Cxembl OpPraHH3auHH npeABapHTEAbLHOro noaorpesa BoO3ayXa:

? i
"LJ@J

Q
v
9
a — papuant | (PBIl); 6 — Bapnaut 2 (xanopudep); — . — . — BO3AYX
raspl; eeseess ap;, — — — — aona
Yepr. 2

lopaunii BO3JAyX mNoJaeTcs cHelHAaJbHbIM BEHTHJIATOPOM Ha Ha-
MOPHYIO CTOPOHY OCHOBHOTO BEHTHJSTOPA.

2.1.2. B conocraBasieMoM BapHaHTe 2 (¢ moJOrpeBOM BO3AyXa
B KaJopHdepax) MpeIBapHTENbHLIA TNOAOTPeB BO3AyXa OCYILUECT-
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BAsieTcss OTGOPHBIM NapoM TypOGHHBbI AaBjeHHeM p=2,63 Krc/cM* u 3H-
taabnuedt i=715,2 kkaa/kr B kamopugepax CO-110 ¢ npoBosoyHBIM
opeGpernneM (uepT. 2, 6). Kasopudepb yCTaHaBJIHBAIOTCS Ha Hamop-
Hoi cropone BeHTHaaTopa nepes PBII. Konaencar u3 kajophiepos
BO3BpallaeTcs B TenJoBylo cxeMy Gjoka B TTHJ-2.

2.1.3. ComnocrabJieHHe BapHaHTOB BHINOJHEHO Ha OCHOBaHHH cJle-
AYIOUIHX NOJIOXEHHH.

Ilposenennas no n. 2.1.4 ONTHMH3AalHA XapaKTEPHCTHK XBOCTOBHIX
NOBEPXHOCTef HarpeBa NoKa3aJja, 4ToO ONTHMaJIbHble TeMNepaTyphbl yXo-
AfALIHX ra3oB H ONTHMaJIbHasi TeMNepaTypa BO3JAyXa Ha BXOJe B KOTeJl
He o6GecneuHBalOT HEOOXOAHMBIN 3amac no TeMmnepaType CTeHKH OTHO-
CHTEJIbHO TEMNePaTyphl TOUKH POCHIL.

+

Kax nokaseiBaioT pacuers [31], HOpmaTHBHOE yCJIOBHE tm"HO
-+ 25 < £, < 110 BHMOJHsIETCH NPH TeMNepaType BO31yXa Ha BXOIe
{,=60°C. Temmneparypa yxoAdWHX Ta30B NpPH ITOM BbGHpaeTCs
ONTHMAJbHOM «‘);gf=134°C (onTHMaJIbHBIE TEMNEpaTypPHble Pa3HOCTH
Aty=T4°C, At,=22°C). Temnepatypa CTEHKM NpPH 3TOM paBHa:
X @by 4+ X950, 0,458.29,5-134 4 0,458-21,39- 60 —103°C
Xror + Xga@g 0,458-29,5 - 0,458.21,39 :

:tcr =

CoranacHo yKasanuaM n. 2.1.2 aast sapuanta 1 (6a3osoro) 3uaue-
HHSt I, H Uy AJA yCJIOBHSL obecrieyeHHsl OJHHAKOBHIX C BapHaHTOM
2 3anacoB no TeMnepatype CTEHKH NPHHHMAIOTCA TaKHe XKe, Kak B Ba-
pHaHTe 2.

YBeJHYeHHOe KOJIM4eCTBO BO3ayxa, npoxoasiuero B PBII aas Ba-
pranta | BLI3bIBAET C OJHOH CTOPOHBI yBeJHUYEHHE TeNJOBOCTPHATHA
PBII, a c npyroit — yBeauuenne (mo cpaBHEHHIO ¢ BapHaHTOM 2)
ypoBHsl TeMnepatypbl ra3os nepei PBII. Bausinue atHx ¢akTopos He-
06XOIHMO YYecTb NpPH ONpeleJieHHH H3MeHeHHS! NpPHBELEHHBIX 3aTpar
Ha oGopynoBaHHe. Pe3ynbTaTbhl OmnpejeseHusi noBepXHOCTell Harpesa
BO3/lyXONOLOrpeBaTe/isi H 9KOHOMail3epa no BapHAHTAM MNpHBEIEHHI
B TabJ. 3.

Tabauya 3
HanmeHoBanne Bapuaur

1 2
TemnepaTypa nojorpeBa Bosayxa, °C 60 60
OnTtuManabHas TeMrnepaTypa yxoasuux rasop @yy, °C 131 134
[ToBepxHoCcTb HarpeBa, BO3NYXOMOZOrpeBaTeJst KOTia, M2 114329 | 143909
INosepxHOCTb HarpeBa 3sKOHOMai3epa, M2 6550 7780
[MoBepxHOCTL Harpesa kaJsiopupepoB, M2 — 4153
KM kotaa .y, % 92,17 | 92,29
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I podoaxenue
Bapuaut
Haumenosanue
1 ] 2
Huswas Tennora cropanns tonansa QF, kkaa/kr 5000 5000

YieabHbiii pacxox Temaa, 6pyTTo B BapuaHTe Ges npeasaputenn-| 1885,66 | 1885,66
HOTO nojorpesa BoO3ayxa g, , KKaa/KBr-u

¥BeanueHne pacxoaa ocTporo napa, t/u 0 8,7
Mousoctb 610ka 6pyTT0 Ngp, KBT 310340 | 310340
YBennyeHHe MOILHOCTH, NOTPeGAAEMON NHTATEJbHLIM HacOCOM, - 100
kBr
MowHocTb, nOTpe6asieMasi BEHTHAATOPOM, KBT 1145,0 | 1114,2
MowHocTh BeHTHAATOpPA PeUUpKyJsiiunH, KBr 451,0 —
YBenuenne MOUIHOCTH JBIMOCOCA H3-32 M3MEHEHHS MOBEPXHOCTH Y 240,65
5KOHOMaf3epa H BO3[yXOmojorpesarteds, KBT
Y MeHbleHHe MOLIHOCTH, 3aTpauMBaemoit Ha pasmos, KBt 0 25,65
Motepu Tensa OT MeXaHHYeCKO HENOJHOTH CropaHus ¢i, % 1,0 1,0
TMotepn Tensa BO BHeWHIOO cpeny s, % 0,3 0,3
IMoTepu Tensa co uLIaKoM gs, % 0,356 | 0,356

Koauuectso BOspyXa B BO3nyxonogorpesatene, otHecennoe| 1,407 | 1,165
K TeOopeTHYecKH Heo6XOAHMOMY Ps.n

Hoas peunpKyaupyloliero Bosayxa B BO3jyXonoaorpesatene Bpg 0,242 0

KosdpduuneHT H3OLTKA BO3AYyXa B YXOMALLHX rasax Gyx 1,39 1,39

BeanuyuHa npHcoca BO31yXa B BO3LyXonomorpesatene Adan 0,15 0,15

YBeauyenue 3aTpar Ha 0O6OpyAOBaHHE KOTe/IbHOrQ arperara 0 195,0
C YYeToM MOHTax)a, THIC. pyoO.

YBeanuenxe saTpat OT H3MEHEHHA NAPONPOH3BOLHTENLHOCTH KOT- 0 34,5
Ja, Teic. py6.

3atpatei Ha KanopH(EPHYIO YCTAHOBKY C YYETOM MOHTaXa, 0 30,0
THiC. PYO6.

2.1.4. OcHOBHble TEXHHYECKHE XapaKTepPHCTHKH COMNOCTaBJ/IsfieMBIX
EapHaHTOB JaHbl B Tab6u. 3, HCXOAHBE AaHHBle — B TabJu. 4

Tabauya 4
HaumenoBanne penuuun 3uayeHne ITpumeuanne
Croumocrs TOniMBa 31a py6/tT (mpu QP == 21,0 Mo {30]

=7000 Kkaafkr)
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ITpodoarcenue
HaumeHoBaHue BeAHYHH 3nauenune [Mpumeuanue
UHcao 4acoB HCMOJNb30BAHHA YCTaHOBJIEHHOM 5500 Mo nannum T3 Ila
MOILHOCTH 11, 4
KI1[ Tennosoro moTtoKa tr., % 98 TpuunTo
YnenbHass CTOHMOCTb BO3LyXONOAOTpeBaTeNs 2,5 [To npeiicky paury
Yan, py6/m? X
YaenbHas CTOMMOCTb SKOHOMaM3epa Y, 37,0 To xe
py6/m?

VYaeabHas CTOHMMOCTb KajopHOEpOB Yxo, 6,0 IMo naunviM TioMeH-
py6/m? CKOro 3aBoja
¥YnenbHas CTOHMOCTb KOTeJAbHOrO arperara 3,96 CTOHMOCTD KOTENbHOTO

ThiC. PYy6 arperara NpPHHATA MO
X2 1 napaju npeHcKypaHrty
YneabHoe H3MEHEHHE MOUIHOCTH MHTaTENbHOTO 11,53 Mo paGouemy mpoexTy
Hacoca, kBt/T napa TypOHHbI
YaeabHass MOIMHOCTb, 3aTpauWBaeMasi Ha pas- 16,1 [Mpuusrto
Mos TomauBa, KBT/T TonsinBa

2.2. Pacuer IKOHOMHH TONJAHBA

2.2.1. Ina onpeneneHHss pacxoia TONJIHBA o BapHaHTy 2 Heo6Xxo-
JHMO OMNpeNe/NHTh KOJNIHYECTBO TelJa, NOABOJHMOrO MapoM K BOSAYXY
B KajgopHdepax mo n. 2.2.8 (20) npu g,=1.

OnpenensieM CpeiHerofoBYI0 TeMIEpaTypy BO3AYyXa 33 BEHTHJs-
TOp02M nas BapHanta 2. Hcnoabsyem paas atoro dopmyay (21)
n. 2.2.8.

Ilpunumaem, uTo G6JOK O6YyAeT YCTAaHABJHBATLCA B BHHHHUKOM
sHeprocucteMe. CoracHo HaHHBIM [34] HMeeM clenyloliHe CpexHeMe-
CsYHble TeMNepaTyphl Hapy>kKHOTO BO3AyXa:

SIHBapb — 6,2°C
deBpanb — 4,4°C
MapT — 0,4°C
anpeib + 6,6°C
Ma# +13,7°C
HIOHB +16,7°C
HIOJIb +18,8°C
aBrycT +18°C

CeHTAGPD +13,7°C
OKTAGPD + 7,6°C
HOAGPD + 1,3°C
nekabpn — 3,5°C

CpennerofioBasi TeMnepaTypa Hapy»KHOro BO3AyXa
ter =6,8°C.

Hap
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2.2.2. OnpeneasieM MNOBbillleHHe TeMNEpPaTypH BO3JyXa 3a CHeT
TensioBbifleJeHui B KoTeabHoi npu 50% 3abope Bo3lyxa M3 mome-
1eHHs

b, 9:Qb 0,5-0,3-5102

Aty = — =
" C Vo100  1,24-0,315-5,545.100

= 3,5°C.

2.2.3. OnpenensieM NOBbIIIEHHe TeMNepaTypsl BO3[yXa B BEHTH-
AsiTope

2,72 (£, +273) H-1073 _ 2,72 (13 4 273) 320.10-3

Alpen= oo 84

=2,96°C.

224 Torma cpenHerogoBasi TeMnepaTrypa BO3AyXa 3a BEHTHJA-
TOpPOM

tpen = 6,8 4 3,50 4 2,90 = 13,3°C, npunumaem £, = 13°C.

2.2.5. [lns BapHaHTa 2 onpenensieM KOJHYeCTBO TenJia, NOABOLH-
MOro K BO3AYyXy B KaJiopHdepax:

Q.=4q,8., (I — I:‘?") =1-1,24(105 — 22,75) =102 kkaJa/kr.
Coranacho n. 2.2.2 npuHuMaeM (QH3HYECKOe TEMJIO TONJIHBA

ira=0.

2.2.6. Pacnosnaraemoe tenJo 1 Kr TOMJIHBa pPaBHO:
a5 papxaHTta |

Q= Qr=>5000 kkaa/Kr;
A5 BapHaHTa 2

Qb =Qr+ Q, =5000+102 = 5102 kkan/kr.

2.2.7. TloTepu Tensia ¢ yXOISLHMH H3 KOT/a rasaMHu mo ¢opmyJe
(26) n. 2.2.9 paBHBI:
aasa BapHaHTa |

347,8 — (1,39 — 1, 5—1,24.
o= T8 (1,39 15383525 LA22.75 100 1y — 6,179%;

AJisl BapHaHTa 2

3478 — (1,39 — 1,24) 52,5 — 1,24.22.7
go = ( =k 275 (100 — 1)=6,05%.

2.2.8. KoadpduuneHt nosesHoro AeficTBHS KOTJia paBeH:
Lasa BapHaHTa |

fka =100 —6,17 — 0 —1,0— 0,3 —0,356 == 92,17 %;

4 3ax. 580
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AJisl BApHaHTa 2
fxa =100—6,06—0-—1,0— 0,3 — 0,356 =92,29%.
2.2.9. YaeabHuil pacxod Tensa GpYTTO no TypGoycTaHOBKe paBeH:
AJs BapuadTa 1
TG = Gop= 1885,66 xkaJa/(kBr-u);
aas BapuaHta 2 onpepaeaserca no dopmysae (15) PTM npu kospdu-
uHeHTe 3HeproueHHoctH &y=0,44

i 188566
9 = (1—0,44)-102
1+ ,

| 1—0,9209 102
0,9229 (1 — 1 —=0,9229 102 )  g5.5000
( 0,9229 5000)

==1862,1 kkaa/(xBt-u).

\

2.2.10. [as BbluHCJHEHHA pacxofa TomJWBa corjacHo m. 2.1.17.1,
YUHTBIBAsl, YTO MNPH NPOEKTHPOBAHHH OGOPYAOBaHHS HOBOTO 6JOKa
AOJKHA TPENyCMaTPHUBATbCA BO3MOXKHOCTb B BapHaHTe 2 nponycka
4epe3 roJIOBHYI0O YacThb TYpOHHBI [JOMOJHHTE/JBHOrO KOJIMYeCTBa mnapa,
MOLUHOCTb GpyTTO NpPHHHMAaeTcs OJHHAKOBOH B OGOHX BapHaHTaXx,
4 NpH pacyeTe KanMTaJOBJOXEHHH YUHTHIBAeTCS yBeJHYEHHe 3aTpaT
Ha o0opynoBaHHe B BapHaHTe 2, CBS3aHHOE C yBeJHYEHHEM Naponpo-
u3BoaHTeabHOCTH. Torna pacxox tonauBa no gopmyse (9) pases:

A4 BapuaHTa |

1885,66-310340

B = 5500-0,08-0,0217 — 129573 «r/y;
111 BapHaHTa 2
B 1862, 1310340 — 128006 xr/x.
5000.0,98.0,9229 (1 — .1 —0,9229 102
S 0,9229 5000

2.3. Onpenenenne H3MeHEHHS NPHBEJEHHLIX 3aTpar

2.3.1. Ins onpene/ieHHsl npHBEAEHHBbIX 3aTPAT HEOGXOAUMO NO ¢op-
myJe (3) onpeneJnTh H3MEHEeHHe TeKYyIHX 3aTpar.

H3menense 3aTpar Ha TomauBo no gopmyae (4) n. 2.1.9 npu crou-
MOCTH TonauBa 21 py6/T H uHC/Je 4acoB HCNOJIb30BAHHA YCTAHOBJEH-
HOH MowHocTH 5500 4 paBHO:

128,006 — 129,573) 5000-5500
AC,, =21 ] = —129500 py6/r.

2.3.2. OTyucaeHHsi Ha aMOPTH3aLMIO H TEKYIIHA DEMOHT ompele-
Jgsiorcs coraacHo n. 2.1.11 u 2.1.12. Ilo peficTByollHM HOpMaTHBaM
[32] oTumciennss Ha aMOpPTH3aUHI0O OGOPYAOBAHHS KOTEJbHOH COCTaB-
aswor 8,7%, a Ha o6opynoBanue mauwmnHoro 3ana —7%. Torxa usme-
HEHHS 3aTPaT Ha aMOPTH3aLHIO H TEKYUHA DEMOHT DaBHbBI:

AC,+AC,,=1,18(0,087 - 155200+ 0,07 - 25000) = 18550 py6/r.
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H3menenne 3arpart Ha 3apabotHyio naary ACsy coryiacko n. 2.1.13
TIIPHHHUMAeTCsi PAaBHBIM HYJIIO, TaK KaK COOPYXE€HHe CXeMbl N0 BapHaHTY
2 He BBI30BET yBeJHUYEHHSI 00CJYXKHBAIOLLEro NepcoHaJsa.

HismeHeHHe 3aTpaT Ha 3aMelllaeMYI0 3Hepruio onpenesercs no
n. 2.1.14. Coraacuno n. 2.1.17.1 u3mMeHeHHe pacnosiaraeMoil MOLLHOCTH
ycTaHoBKH ANy NpHHHMAeTCsl paBHbIM HYJIIO.

IIpu onpeneseHHH H3MeHEHHS! MOLHOCTH COOCTBEHHBIX HYXJA Y4H-
TLIBAETCA BJHSIHHE H3MEHEHHS COMPOTHBJEHHS BO3AYXOMNOAOrpeBaTest
OT peUHpKY/ISLHH, H3MEHEHHe TATH H AYTbSl H3-3a H3MEHEHHS TNOBEpX-
HOCTE!l HarpeBa BO3AYXOMOJOTPeBaTeJsi H 3KOHOMaf3epa, a TaKxke
MOUIHOCTh AOMNOJIHHTENbHOTO BEHTHJATOpPA peuHpKy/asiuHH. Ias Bapu-
aHTa 2 YyuHTHIBaeTcsl BJIHSIHHe CONPOTHBJIEHHs KaJopHdepHoii ycra-
HOBKH, YMeHblIeHHe MOIIHOCTH Ha pPasMoJ TONJHBA H YyBeJHYeHHe
MOILIHOCTH NMHTAaTeJIbHOrO Hacoca. 3aMbIKalollHe 3aTPaThl HAa 3JEKTPO-
aHepruio (3;) naas pafioHos tora CCCP [30] npunumaloTcss paBHLIMH
0,0125 py6/(kBT - u).

2.3.3. iaMeHeHHe 3aTpaT Ha 3aMellaeMyio 3JeKTPOIHEPTHIO PaBHO:

AC, = 39 (ANc.n: —ANcw)n=
— 0,0125 [(1114,2 -} 240,65 + 100) — (1145 - 451 -+ 25.65)] 5500 —
=—11625 py6;T.

Torna n3MeHeHHe TEKyUHX H3JepXKeK paBHO:
AC= —129500+ 18550—11620= —122570 py6/r.

IIpn onpeneseHHM H3MEHEHHS KalHTaJbHBIX BJIOXKEHHH YUHTbiBa-
I0TCSl 3aTpaThl Ha MOBEPXHOCTH HarpeBa KOT/Ia MO BapHaHTaM H Ha
KajopugepHylo yctanoBKy. B kanutanpHbIX 3aTpaTax yyTeHO, uyTO
11apONpPOH3BOJHTE/NBHOCTL KOT/1a B BAPHaHTe C NMapOBbLIM NOJAOrPEBOM
BO3[yXa NPH OAHHAKOBOH pacnoJiaraeMofi MOLIHOCTH Bhillie, 4eM B Ba-
pHaHTe C peUHpPKyAsiuHel.

2.3.4. Beanunna H3MeHeHHMst KallHTaJbHbIX BJOXeHHA no n. 2.1.15
AK=212000 py6 (pacueT KamHTaJbHbIX BJIOXXEHHH He MPHBOLMTCH).

BeanunHa n3MeHeHHA nNpHBeAEHHBIX 3aTpaT B BapHaHTe 2 1O
CPABHEHHIO C BapHaHTOM |:

A3= —122570+0,12 - 212000= —97000 py6/r.

3. PACYET 39®EKTHBHOCTH KACKALHOro NOAOrPEBA BO3JYXA
B TPYBYATOM BO3AYXONOAOrPEBATEJIE KOTJIA TH-100/A
BJIOKA 200 MBt, PABOTAIOIErO HA JIbBOBCKO-BOJIBIHCKOM YTIJE
(CPABHEHHE C BAPHAHTOM NPEABAPHTEJIbDHOTO NEPETrPEBA
BO3AYXA OTBOPHbLIM NMAPOM TYPBHHDbI)

3.1. KpaTtkoe onucaHHe COMOCTaBAsieMblX BapHAHTOB

3.1.1. McxoaHbiit BapHaHT

B nocsennee BpeMs npH npOEKTHPOBAHHH HOBBIX KOTeJAbHBIX arpe-
TaToOB, a TaK)e MNpH MOJEPHH3aUHH [EHCTBYIOLIHX KOT/IOB NpuUMe-
HAETCS KacKaJAHbli NOAOTPeB BO3AyXa B TpyO6yaThix BO3AYXONOAOrpeBa-
Teanx [25, 46, 47, 48).

4*
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ITo mpocb6e Bypwteinckofi TP3C CKB BTH paspa6orano -npoekt
PEKOHCTPYKUHH MO KacCKajHOH cXeMe Tpy6uaToro BO3AYXONOAOTpeBa-
'[FeJT]ﬂ kotaa TII-100-A, paGoTaioliero Ha JbBOBCKO-BOJILIHCKOM Yrjie
47].

Ha uept. 3, a nokasaH 3aBOACKO OXHOMOTOYHBIA TPEXXOAOBOil
Tpy6uaThiii Bo3ayxonoporpeBatesib (TBIT) mnepsoit crynmennm Koraa
TI1-100/A (Bapuant 1 — no pexoncrpykunu TBII).

CxeMa opraHuMzanus mNOROTPeBa BO3AYXa:

20T 284°¢
r :

. ,

L.- 70°c E @{

a
é 280°C tas j
| Teesee 20%)
{" 774
é 7
' 70'°E]
tes %37 100%

21, —. '

gk v B,
0§ =20°C 134°C
24 % J

a —BapHaHT 1 (oGeruHpl  BO3pYyXOmoaorpeBa-
Tens); 6 — BapHaNT 2 (KacKaAHH Bo3pyXomo-
AOrpesaTedb)

Uepr. 3
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TlpeasapuTenpHblil NOZOTPEB BO3[yXa Nepel BO3AYXONOAOrpeBaTe-
jgeM no temnepatypsl 70°C npOH3BOAHMTCS OTGOPHBIM NMapoM TYPOHHBI
¢ naBaeHueM 2,5 krc/cm? B KajopHpepax, pa3pabOTaHHBIX HHCTHTYTOM
Tenaodusnku akagemun Hayk YCCP.

Pacnpepnesenne teMneparyp rasos H Boszayxa no tpakty TBII no-
Ka3aHo Ha cxeMme (BapHaHT 1).

3.1.2. BapuaHT KacKaJAHOro BO3AyXONOAOrpeBaTeisi

Kackagnas cxeMa nojorpeBa Bo3lyXa pa3paGoTaHa B JBYXCTyIeH-
yaTtoil MoauduKauuHu (uept. 3, 6). Uepe3 Ky6bl nepporo xopa BO3AY-
XonoporpeBaTens («XoJOAHBIe» KyGbl), BK/IOYEeHHble Ha BCacbiBalo-
ILYI0 .CTOPOHY AYTbEBOTO BEHTHJATOPA, npoxoiuT 45% Bo3myxa. [1pu
5TOM KacKaAHBLIH NMOTOK BO3AyXa NMPOXOAHT B HHXKHHX Ky6aX BTOPOro
xona. Uepe3 nepsuiit xoa uaer 219% Bcero Bo3ayxa, yepe3 BTOpOf —
45%.

[Tocne cmemeHHss B AYTbEBOM BEHTHJISATOPE C OCHOBHBIM MOTO-
KoM (c 559% xosomgHoro Bo3ayxa) Bo3Ayx ¢ TeMnepatypoit 70°C no-
naeTrcs B OCHOBHYIO yacTb Bo3pyxomoporpesatensi. Ha uepr. 3, 6 no-
Ka3aHo pacnpeje/ieHHe TeMIepaTyp ra3oB H BO3AyXa NO TPakKTy Kac-
KaJHOTO BO3JyXONoJorpeBaTes.

Kax BuAHO H3 cpaBHeHus BapuHaHToB | W 2, B OCHOBHOM
YacTH KacKaJHOro BO3AYXONMOJAOTpeBaTe]si TeMNepaTypHbIH Hanop
MeXJy Tra3aMH H BO3AYXOM BHIlE, 4yeM nNpH OOGBLIYHOH CXxeMe
nojorpeBa BO3AyXa. ITO NO3BOJSET CHH3HTb TeMIEpaTypy YyXo-
NALIHX ra3oB  (OLHOBPEMEHHO CHHXKAeTcsl TeMIepaTypa Tropsiyero
BO3AYyXa).

[MockoJsbKy (pakTHuecKasi TeMIepaTypa CTEHOK TPYG MeEPBLIX PSAOB
BXOABHX (N0 BO34yXy) KyOOB NOJIHOCTBIO ONpefesieTcsl TeMnepary-
po#i OMBbIBAIOUIEro BO3AYLIHOTO NOTOKA, MOXKHO CYHTAThb, YTO NPH YCJO-
BHH obGecneyeHusi 6eckoppo3nonHoii pa6otet TBII o6a BapnaHTa cono-
CTaBHMBI, TaK KaK OHH HMeEIOT OHHAKOBYIO TEeMIEpaTypy BO3[AyXa Ha
BXOZ€.

B xackanHoM BO3AyXOmojorpeBaTtesie CYLIECTBEHHO yMEHbLIAETCS
NOBEPXHOCTb HarpeBa KaJOpPH(PEPOB H XOJOAHBIX KYGOB BO3AYXONOIO-
rpeeatess. OnHOBpeMenHO coKpaumiaercss oT60p napa Ha NpeaBapH-
TeJbHH NOJAOTPER BO3AyXa. DTO B ONpefeleHHBX YCJAOBHSIX NO3BOJSET
VBEJHYHTb BBHIPAGOTKY 3JIEKTPOSHEPTrHH TYPOGHHON NpH HEH3MEHHOM
[apONpPOU3BOJAMTENLHOCTH KOTJa, HO NPHBOJHT K HEKOTOPOMY CHH-
JKEHHIO 3KOHOMHYHOCTH TypOOYCTAaHOBKH BCJENCTBHE yMeHbIUEHHsSI cTe-
NeHH pereHepauMH TemJa.

Huxe npuBenen pacueT 3()(eKTHBHOCTH KAacKaaHOro NOAOrpeBa
RO3yXd, BBINOJHEHHBII B ()OpMe CONOCTaBJEHHA YKa3aHHBLIX BapH-
aHTOB.

Hcxopnble naHHBle 11 pacuera B3sThl M3 TENJOBOTO pacyeTa
kotaa TIT-100/A, BBINOJNHEHHOTO 3aBOAOM, H TelJIOBBIX PacueToB, Bbi-
noancuubix CKB BTH [47].

3.1.3. OcHOBHble TeXHHYECKHe XapaKTePUCTHKH COMOCTaBJSAEMbIX
BapHaHTOB JaHBl B TaOJ. 5, HCXOAHblE gaHHbIE — B Ta6J. 6.
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Tabauya §
: . BapHant
HaunmenoBanne nosnuni
1| 2
Temnepatypa nogorpeBa BO3fyXa B Kajopudepax t:«b’ °C[ 70 70
Temnepatypa yxomsuiux razos @yx °C 151 134
TosepxHocTe HarpeBa Bosgyxonoporpepatens Hyp, M2 39000 32600
TToTepn Tenaa oT XHMHUYECKON HEMOJHOTH cropamus ¢s, %| 0,5 0,5
[Morepn Tenna OT MeXaHHUECKOR HeNMOJHOTH cropanual 1,5 1,5
gu %
TloTepn Tensa Be BHEWHIOW cpeny ¢s, % 0,3 0,3
Temnepatypa ropsivero Bosayxa fr.s, °C 250 228
VmeHbuienne MOUIHOCTH, norpebasiemoil abimococoMm ANgc, 0 58
kBT
YBennueHne MOMHOCTH, 1NOTpeGAsieMOil BeHTHAATOPAaMH 0 134,3
ANgen, KBT
INosepxHocTs HarpeBa kagdopudepoB Hyg, M? 3900 735
YBenHYeHHe MOUIHOCTH TypOHHB NpPH NOCTOAHHOM pac- 0 2460
xozxe napa ANy, kBt
3aTtpathl Ha BosayxonojorpeBaredb Kgn, THC. py6. 156000 130000
3aTpate Ha KajopudepHylo ycraHoBKY Kyg, ThiC. py6. 15600 2940
Tabauya 6
HaumeHosanie BeHuHH BapuanT 1 ITpumeuanue
Uicao uacos HCMOAb30BaHHS YCTAHOBJIEHHOI 6000 Iprusve
MOILHOCTH 1, 4/r
VienpHasi CTONMOCTb BO3AYXONOAOrpeBaTens 4,0 [To npefickypanty
(TBIT) 4en, py6/m? 19-05
YiaeavHas CTOHMOCTb Kanopipepos ¢ JeHTOY- 4,0 [Tpnbanantenbuole
HOnpHBApHbIM opelpeHHeM Uug, Py6/m? aavusie UTTP YCCP
Husinas tenaora cropanns yras Q B, xkaa/xr 5250 [lo TensoBoMy pacue-
Ty KoTAa
Vaeabuslit pacxol rtensna 6pyrro mo TypGo- 1970 [To TennoBoii xapax-
YCTAHOBKe B BapuaHTe 6Ge3 npeaBapHTeb- TEPHCTHKE TYPOHHHI
HOrO MapoBOr0 NOAOTPEBa BO3NYXa q};'py ,
KKaa/(kBr -y)
YcraHopaeHHas MOUHOCTL Gjaoka N, kBt 200 To xe
TemnepaTypa Bo3jiyxa Ha BXOA€ B KaJOpH- 20 o m 2.2.8
depw £, °C
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3.2. Onpenenenne 3KOHOMHH TOINIHBA H H3MEHEHHS MPHBELEHHBIX
3aTpar
3.2.1. CoraacHo n. 2.2.8

Q. =gf (M —1);
s BapuanTta |
Q.= 100,2 kkaa/kr (npn g,=1);

1A BapHaHTa 2
Q. =22,6 kxaa/xr (npu g, =0,21).

3.2.2. Corsnaco n. 2.2.2 ¢u3HyecKoe TemI0 TOMJIHBA ir; TPHHH-
MaeM paBHbiM 0.

Pacnosnaraemoe tenJio 1 kr tonausa
ans Bapnaura 1 Qg = 5350 kKaJa/Kr;

sl BapHaHTa 2 Qg = 5273 kkaa/kr.

IMoTtepu Tensa ¢ yXoAAIHMH H3 KOTJa ra3amu (mo n. 2.2.9)
s BapHaHTa |

g2/1/=6,95%;
Ui BapHaHTa 2
qG2l2/ =6,26%.

3.2.3. Koatdpuunest nose3Horo aeficTBHA KOTJIa
i BapHaurta 1

M.y = 100—0,5—0,3—1,5—0,191 — 6,95% = 90,554 %;

A/IA BapHaHTa 2
Ty =100—0,5—1,5—0,3—0,198 — 6,26% = 91,244 %.

3.24. VYneapHbli pacxoj Temsa GpyTTo mo TypGoycTaHOBKe (mpH
Ko3ddimneHTe 3HeproueHHOCTH oT6opa napa §,=0,5):

qT.y — q;‘p{
6p _ Q’ y
14+(1—3y) "l )
N0 QR 'ix.y(l - . Tey ?:f)
K.y H

95 = 1948 kxaa/(xBr-4), ¢3) = 1965 kxan/(xBTt-u).

Jl&s: BHIYHCJEHHS pacXofa TOMJIHBA MO OTAEJbHBIM BapHaHTaM
onpejenuM MouHocTh 6j40kKa Ngp. IlpH 3TOM mpHHSATO, YTO RKOHOJMHH-
TeJibHAafi MOUIHOCTh IpPH CHHXEHHH OT6Opa mapa Ha KaJjopudeps He
MOXeT GbITh MOJIyYeHa 3a CYET 3anacoB MO IPOU3BOAHTELHOCTH KOTJA
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WM 3a cuet oTkiioueHHa IIBJI, a Takike He JHMHTHpyeTcs 06opyJloO-
BaHHeM G6JIOKa.

C yueroM Ta6Gi. 5 BedHuHHa MouIHOcTH N, 1O BapHaHTaM CO-
CTaBHT:

N 6p, =200 MBT; Nop, =202,46 MBT.

3.2.5. Pacxoabi TonJHBa COOTBeTCTBEHHO GYAYT PaBHHI:

200,0-1948. 103
Bl = m = 83793 Kl"/‘l

202,46 103. 1965

B, = 5250-0,98-0,9118

= 84804 kr/u.

3.2.6. MismeHeHHe TeKyILHX 3aTpaT Ha TOMJHBO B BapHaHTaXx ¢ Kac-
KaJHBIM BO3JyXONOJOrpeBaTesieM IO CPABHEHHIO ¢ OObLIYHOA CXeMOil
cnpeneasercs no n. 2.1.9 (5):

BO—'B
AC’M - 31'.:1 _’700.#[ an»

rae 3;;=22 py6/r (mpu Qf="7000 kkax/kr) [30];

84804 — 83793

AC,, =22 22

5250-6000-10-3= 70069 py6/r.

3.2.7. VameHenne TeKymHX 3aTpaT Ha 3aMellaeMyl0 3JEKTPO3Hep-
ruio onpenensiercs no . 2.1.14
AC,=3,AN_ n+ 3,AN n,
rae 3,=12,5 py6/(MBt-u);
AC,=12,5(-+0,0763 — 2,46) 6000 = —178 500 py6/r.

3.2.8. OrtuynciieHHs Ha aMOPTH3aUMIO ONpeNEAIOTCS COT{ACHO
n. 2.1.11 no neiictBylomum HopMartuBaM [32] u njs BapHanTa 2

A C,=0,087 (—36600) = —3360 py6/r.

3.2.9. Oryucsiennsi Ha TeKYIIHH DEMOHT ONPEAENSIOTCS COrAacHO
n. 2.1.12 B paamepe 18% oOT oTuHc/IeHHiI HAa aMOPTH3auUMIO H AAA Ba-
pHaHTa 2

AC;,=0,18(—3360) = —605 py6/r.

3.2.10. MaMeHeHHnsi TeKylIHX H3JepxkeK no dopmyae (3) Aaa Bsa-
pnanTta 2

AC=70069—178000—3360—605= —111896 py6/r.
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3.2.11. Mi3MeHeHHe KanHTaJbHLIX 3aTpat no dgopmysae (7)
AK=AK°S,
AK = (—156000- 130000) + (—15600+2940) = —38600 py6.

3.2.12. HameHeHnue npuBeJeHHHX 3artpaT no n. 2.1.7 6ymer paBHO
i BapHaHTa 2
A3=—1.11896—0,12- 38600 = —116528 py6/r.

Takum 06pa3oM, SKOHOMHSI NMPHBEJEHHBIX 3aTPaT B BapHaHTe 2 no
CpaBHEHHIO ¢ BapHaHTOM | mosyuaercs npumepro 116500 py6/r.
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ITPHIOKEHHE 5
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200 MBt ¢ kotiom 640 T/ npu cxkurauum ¢pesTopda.— «DHEProMaUIHHOCTPOCHHE?,
1668, Ne 3.

3. Anartosckun JI. E, Monwpuu JI. C, Xaanynosua B. A u ap.
BriGop cxeMbl H napaMeTPOB CHCTeMbl NBIIENPHIOTOBJEHHS AJAf KDYNHHX HapoTyp-
6HHHBIX GJIOKOB. — «JHeproMaimiHHoCTpoeHue», 1970, Ne 5.

4 AnmatoBckuit J. E, 3amaraun JI. M. CHHkenne TemueparypH
YXOASILIMX ra3os B KoTJoarperatax c nomoublo SHI, skmoueHHoro mo rasaM na-
paseNibHO BO3AYXOMOJOTPeBaTeNio. — «JHepromainsocTpoenne», 1970, Ne 8.

5. oxwuu B. A, Tyanu C. H, Anaroscknit JI. E. u ap. Iosu-
IleHHe 3KOHOMHYHOCTH, HaJeXXHOCTH ¥ MOLIHOCTH GJOKa NMPH NpeABapPHTENLHOM NOAC-
rpese Bo3fyXa B xajopHdepHoli ycraHoBke BTH n ncnoap3oBaHan GafimacHoro sko-
HoMaksepa Buicokoro aasienus, Orser BTH — LIKTH, 1969.

6. Anarosckufi JI. E, Xanynosru B. A, Jloxmuu B. A, do-
MmHHa B. H. Meroguka onpeaesenns 3¢(eKTHBHOCTH NpeXBapHTEJbHOTO TOXOTrpeBa
posayxa Ha snekrpocranuusax. Oruer IUKTH — BTH, 1973.

7. Anatrosckuit J E, TeabtMmau A 3, Xaaynosuy B. A Oco-
GeHHOCTH TUpPHMeHEeHHs NpeaBapHTeJbHOrO MOJOrpeBa BO3AvVXa Ha 6.0KaX ¢ rasoBofl
CYWIKOR TOMIHBA. — «JHeproMainiHocrpoeHue», 1972, Ne 6.

8 PyG6uniutein . M, Hlenernasuugos M. H. Pacuer sanauus
H3MeHeHHH B TEMVIOBOM CXeMe Ha 3KOHOMHUYHOCTb SaektpocTanumit. JI.. «mep-
rus», 1969.

9. Topwkos A C. OcHoBHBe MeTOIHYECKHE TNOJOMKEHHA H HCXOIHble 1aH-
Hbie JJIf TIpOBeleHHs TeXHHKO-IKOHOMHYeCKHX pacuetoB B sHepretHke. BTH, 1966.

10. Kpoas JI. B, Posenrays H. H. IxonoMiuyHocTs napoBoro i BOAf-
HOTO TOJOTpeBa BO3JAyXa KOTeAbHbX arperatoB. B ¢6.. «3KonoMHA TonIWBa Ha
JeKTPOCTAHIUHAX H B 3HeprocHcTeMax». M., «Jueprus», 1967.

11. Posenrays H. H. Henpsamoil noporpeB BozayXa B KOTeJbHBIX arpera-
rax. Oruer BTH, 1966.

12. Posenrays U H, Hvnaesa C. I'. O6o6uienre onnita npoeKTHpO-
BaHHSA, BHEJPeHHS H HCCIEI0BAHHA XBOCTOBHIX IOBEPXHOCTell HarpeBa KOTEJAbHBIX
arperatos ¢ HenpsMsiM nojgorpesom sosayxa. Y. Il. Bausuue npeapaputesinHoro no-
J0TpeBa BO3yXa Ha NOTepio TemJa ¢ yxoasuumu rasamu. Ortuer BTH, 1966.

13. Baykor A. K, XXuposuu O. B, Ilananac 0. K, Mownap-
xoBHY A, H. DkcnepumenrtaspHoe onpenenenHe H3MeHEHHs VIAeJLHOrO pacxoja
TOIJMBA NAPH nojorpeBe BO3AyXa OTGOPHBIM NAPOM. — «IJNEKTPHYECKHE CTAHLHUD,
1971, Ne 6.

14. ITexxep 5. JI. TToacyer notepu Telsa ¢ VXOASUMMH rasaMil 0pH npei-
BapHTENBbHOM NoJOrpeBe Bo3Ayxa napoMm. — «Tennosnepretuxas, 1969, Ne 1.

15, Ceaugepcxuit I A, ®anskoBckuft C. B, Fepacumos C. H.
Viamepenue TeMnepaTypbl XONOZHOTO BO3AYXa TIDH ONpejeNeHHH KOUOMHYHOCTH
KOT.1a no o6GpatHoMy GanaHcy. — «3HepreTtnk», 1970, Ne 9.
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16. Texkep §. JI. Onpenenende TeMneparypsl XOJIOZHOIO BO3AyXa MJIfL NOJ-
cyeta 3KOHOMHYHOCTH NaporeHeparTopoB. — «TemnosHepretuka», 1973, Ne 8.

17. Buvykos A. K. 3OkcnepumeHTajpHbie pafoTh Ha mnaporeHepatopax. M.,
«3ueprua», 1971,

18. MMexkep . JI. Harpes Bo3aAyXa H JHMOBHEIX ra3oB B TATOAYTbEBHIX Ma-
utHax. — «Tenao3sHeprernka», 1967, Ne 1.

19. Taspusaos A &. u ap. HecnenoBanue HH3KOTeMNePaTYPHOIO BO3AYXO-
noxorpeBaTe/s CO CTeKJAHHHIMH TpPyGKamMH Ha KoTje 3Hepro6iroka 300 MBr. —
«DAeKTpHUYeCKHe craHumu», 1973, Ne 11,

20. PuxTep JI. A Ta3soBo3ayiiHHE TPakThl TEIIOBHIX 3AEKTpOcTaHuui. M.,
«dneprus», 1969.

21. Jonomnenusi x VHCTPYKNMH H METOJHYECKHM YK23aHAAM 1O HOPMHPOBAHHIO
VIeJbHBIX PacXOAOB TOIUIMBA Ha TENJIOBHX 3jekrpocranuusx, CYHTH OPIP3C,
1971.

22. Topuoctaen JI. C. V3MeHenHe TemiOBOH 3KOHOMHYHOCTH 3HEProycra-
HOBOK NPH NMPHMeHEHHH NOAOrPeBa BO3AyXa B Kajopudepax KoTa0B.— «Tennosnep-
retHka», 1973, Ne 11.

23. PykoBOAsILIHEe YKa3aHUS 1O PacyeTy NPOEKTHHIX TEXHHKO-IKOHOMHYECKHX [O-
kazareqedl K3C n TOU. T. 1, M,, Teruioanekrponpoexr, 1966.

24. Jiunmen A. Y. Bubop cxeMH nojorpesa BO3AYXa, NpoQuis TpyGuatoro
BO31YXONONOrpeBaTe/si H YCTPOHCTB NpPeIBAPHTENbHOTO MOAOTPeBa 1Jf ra3oMasyT-
HOTO KoTsia 6iaoka 800 MBt. Orwer 3u0, 1971.

25. Kawaann E. A, IMMasanos 10. I TlpoektHoe 3apanue MOACPHHU3ALMH
xkotaoarperata thna I1K-41 Kounaxosckoit TP3C. Otyer CKB BTH, 1969.

26. Pouxxkun B. 51, Mapuenxo E. M. Tlogorpes Bo3avxa napom H3 OT-
60p0oB TYPOMHH M OXJaMAeHHe VXOIAAUIHX Ta30B MATATEALHON BONOM. — «DeKTpHYe-
cKHe cTaHuuu», 1972, Ne 11,

27. Toabnendap6 H. H. » ap. Koreapusifi arperat ¢ pasieseHHuIMH
ra3oxol1aMH. — «DJIeKTPHYECKHe CTaHIHH», 1966, Ne 6

28. Auapwowmenko A. M. PereHepanus Tenna napoBHM NOZOTPEBOM TOI-
JTMBa H BO3avxa. — «TemsosnepreTnkas, 1956, Ne 3.

29. Tunosass MeTOAMKa ONpPeNe/JeHHS 3KOHOMHYECKOR 3((EeKTHBHOCTH KaNHTa/lb-
HbIX BAOMKeHHHA. M., «3dxoHoMHuKa», 1976.

30. PykoBoasiue yKasaHusi K MCMOJb3OBAHHIO 3AMHKAIONHX 3aTPaT Ha TOIIMBO
il 37eKTPHUECKYI0 3Hepruio. M., «Hayka», 1974,

31, Tenunosofi pacyer kKoteapHbix arperatoB (HopmatuBumii Merox). «3Smuep-
rags, 1973.

32. HopMbl aMOPTH3aUHOHHBIX OTYHC/JEHHA NO OCHOBHHIM GOHAAM HAPOAHOTO XO-
ssftcrea CCCP. Tl'ocnaan, M, 1961.

33. IMTerpocan P. A, HNaunnuaosa JI. Il. BiauAHue npexBapHTe bHOrO
IIOA0TPeBa BO34yXa HA 3KOHOMHYHOCTb 3HEPreTHYECKHX VCTAHOBOK.— «DAeKTpHUECKHE
craHunu», 1974, Ne 7.

34. CrpoHTenbHasi KauMaTtoaoras N reodusnka. OCHOBHBIE NOJOXKEHHS TPOEKTH-
posanns. CHull TI-A, 6.62. M., Ctpofiuanar, 1973.

35. Taspumos A &, ®uaumonoB A. H, Kysuemos H. B,
Mafinauuk M. U. uw ap. Crexnannsifi BO3AyXONoOAorpeBaTesb. ABT. CBHA.
Ne 355473 ot 16.10.72.

36. Puxtep JI. A. Cnoco6 peuupxyasinu BO31yXa B BO3JYXOMOJOIpeBATENsX
naposeix Korsos. ABT. ceui. Ne 156259 ot 13.09.62.

37. Jloxmuu B. A, Tyauu C. H. VcrpofictBo pas wuarpeBa BO3jivXa.
AsT. cBug. Ne 333372 or 21.03.72.

38. Jloxmur B. A, Tyaiwmu C. H. VYcrpoficTBo [as HarpeBa BO3AyXa
Ast. cBra. Ne 367316 ot 23.01.73.

39. Toavrnendpap6 U H, Iarnuenrko B. C, Kpoas JI. B,
Posenrayvs HU. H u np. Korenbuuii arperat. Aer. cBua. Ne 172840 or 17.05.63.

40. Amatosckui JI. E, Teabrman A. 3. Croco6 marpeBa BO3ayxa, MOCTY-
N2K0Iero B TONKY KOTeJbHOTo arperarta. Ast. cBup. Ne 202178 ot 14.09.67.

41, Amartosckun JI. E, Teabtrman A 3, 3amaruuu J. M,
XaGJlo)ll ;100 Buu B. A Cnoco6 uarpesa sosgyxa. ABT. cBug. Ne 260630
or 6.01.70.
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42, Anartosckufi JI. E, Byprsun I A, Teanrman A 3,
Xaanynosuu B. A n gp. Cnoco6 HarpeBa posayxa. AsT. cBui. Nt 194841 or
12.04.67.

43. Anexcaunpos B. U, Jlunew A. ¥, Buman B. M. u xp. Meo-
roxofoBofi Bo3pyxomoporpesateab 3uO. ABT. cBua. Ne 180283 or 26.04.65.

44. Anexcanpgpos B. U, Jlunen A. ¥, Baman B. M. u np. Cro-
co6 mnpelOTBPAllleHHsT KOPPO3HH TPYGUATHX BO3AYXOHMOAOTpeBarteseil. ABT. cBHIL.
Ne 180284 ot 26.04.65.

45, Jiunmen A. V., Jloxmnuu B. A, ®omuuma B. H, KysHe-
nosa C. M. MsoroxoqoBofi TpyOuaThlfi BO3AYyXONMOJOTPeBaTeJb. ABT. CBHA.
Ne 337613 ot 5.05.72.

46. Amarosckuit JI. E, Teabrman A 3. Cnoco6 npexBapuTesbHOTO
LOAOTpeBa AYTheBOro Bo3ayxa. ABT. csua. Ne 205039 or 13.11.67.

47, Jloxmuu B. A, ®omuuna B. H, Cemenos A. H. u gp. Tenio-
TeXHAYeCKHe HCIHITAaHHA KacKagHoro TpyGuaroro Bosjpyxonojorpesarens koraa TII-61
6a0xa 200 MBT Ha 3CTOHCKHX CJaHIAX.— «DJEKTPHYECKHe CTaHIEH», 1973, Ne 8.

48. Bypwrenckas I'P3C, goren TII-100/A Gaox 200 MBT. DcKu3HBIi NpPOEKT
YCTaHOBKH KackagHoro TpyGuaroro posxyxomoporpeparens. CKb BTH, 1973.

OteercrBennnil 3a suiyck I. H. Mopososa

Penakrop H. M. Ezoposa.

Texu. pea. H. I1. Beasnuna. Koppextop C. M. Kocenxosa.
Cnano B HaGop 14.06.76. [Moanucaso x meu. 26.10.76. Dopmar Gym. 60X90Y/6.
O6pem 334 new. 1. Tupax 850 ska. 3aka3 580. Llena 75 konm.

Penakunonno-u3arteabcknii orgena LIKTH um. WM. U. Tloasymona
194021, Jleuunrpaa, [loaurexuudeckas ya., 1. 24.
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