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PACYET 3¢PEKTUBHOCTH
NPEABAPHUTEJBbHOTO NOAOIPEBA PTM 108.030.09—381

BO3J1YXA HA T3l Bsepen snepsble

Ykasauuem MUHMCTEPCTBA 3HEPreTUHEeCKOro MalwuvHOcTpoeHus ot 17.08.81
Ne KOHK-002/6393 cpok BseaeHUA YCTAHOBNEH

c 01.07.82
—

Pewexnem [nastexynpasnenun Muwanepro CCCP or 08.06.81 pacnpo-
cTpaHeH Ha npeanpuATUA Muuauepro CCCP

Hacrosmuit pykoBoasutuii texHnueckuit marepuan (PTM) pac-
npocTpaHsiercsi Ha TemsoaJjekrtpouentpaan (TILl), paborawowde Ha
OpraHHYeCcKOM TOIJIHBE.

PTM ycraHaBaiHBaeT MeTOAHKY onpeaeseHHs 3KOHOMHYECKOH 3¢-
(EKTHBHOCTH AJsi COMOCTABJIEHHS BApPHAaHTOB YCTAaHOBOK NpeABapH-
TeJIbHOro nojorpesa Bozayxa Ha TILL

I. YCJJOBHbIE OBO3HAYEHUS

3,p — NpHBeJeHHBIE 3aTpaThl, py6/roa;
C — Tekyiue 3atpartni, py6/roa;
K — KanHTaJbHble BJ0OXeHHs, py0.;
P — HOPMATHBHbIH KO3(GHUHEHT 3)PPEeKTHBHOCTH;
A — u3MeHeHHe BeJNHUHHHI;
3., — 3aMblKaloll[He 3aTPaThl Ha TOMAHBO NpH Q gyu =29 230 k1 x/xr

(7000 kxan/kr), py6/t;
B — pacxox tonausa, T/u;
M — YHCJIO XAPAKTEPHBIX PEKHMOB;
n; — NPOOJKHTENbHOCTD {-I0 pexima, 4/ron;
3, — 3aMbIKalolIHe 3aTPaThl Ha 3JeKTpo3HeprHio, py6/(kBr-u);
3,9,”. 3aMbIKalollHe 3aTPaThl Ha TenaoBylo 3Hepruio, py6/ (L O x/u);

WapaHue otuuuansbHoe MepenevyaTha BoCnpeweHa
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r — 10/ OTUYMCJEHHH Ha TEKYyWHH PEMOHT H OO6uiecTaHIHOHHbIE

pacxojbl;

N,; — pacnojiaraemasi MOLIHOCTb TYpPGOYCTaHOBKH Ha j-M peXH-
Me, KBT;

Ne.w; — PaCcXo/l 3HEPTHH Ha coGCTBEHHbIE HYX/B Ha i-M pexHMme, KBT;

S — 3aBoackas ce6ecToHMOcTbh 0GOpyAOBaHHuA, y3na, pyo.;
np — HOpMa peHTabenbrocTH, %;

L[] — ueHa, pyb6.;
AM — u3MeHeHHe 3aTpaT Ha MaTepHaJabl, pyb.;
n, — HOPMATHB HA HCYHCJIEHHE anﬁHJIH NpH H3MEHEHHH 3aTpaT Ha

matepuaJjbl, %;
n,-— HOPMATHB Ha HCYHC/IEHHe NPHOLLAM NPH H3MEHEHHH TPYAO-

sarpar, %;
N§ — MOWHOCTD Typ60OyCTaHOBKH, 6pPyTTO, KBT‘
(‘,-pacxou napa HOMHHaJbHbIA, T/u;

v — KO3()DHUHMEHT N0J1€3HOTO ueﬁcmuﬂ'
QP — HH3IWAA yAeNbHAs TEMJIOTa CrOPaHHs TOMJNBA, OTHECEHHAs K
ero paboueit macce, kJx/kr;
(Qp — pacnonaraemas Tensiota Ha | xr tonausa, kJ[Lxk/kr;

a — /10111 OTYHCJIEHHI Ha aMOPTH3AIHIO;
(), — KOIHYECTBO TeMoTH, MOJBOJHMOIl K BO3LyXy BHe KOTJa, B
pacuete Ha | kr TonsuBa, KJIXK/Kr;
(yrn —~ KOTHUYECTBO TEMJIOTHI, OTNIYCKAEMOH OT TYpOUHb NOTpebuTeNsM

Ha OTOMJIeHHe H NMPOH3BOACTBEHHbIE HYXKAbI, KILXK/4;

Q — KOJIHYECTBO TEMNOTH, HampaB/isieMoit B KoHaeHcaTop, KIDk/u;

Qop; — YAEJbHBIH PAacXOA TENNOTHl HA BLIPaBGOTKY 3/1EKTPO3HEpPruu Ha
i-M pexxume, 6pytto, KIX/(kKBT-u);

Gxonz; — YAGTbHBIR PAcXos TEMJOTH Ha KOHIEHCAUHOHHYIO BbipabOTKy
Ha i-m pexume, Kx/(kBT-u);
b — yneabHbiit pacxoa Tomsiusa, kr/(kBt-u);
#sn — TemnepaTypa yXoAslLKX ra3oB 3a Bosayxonojorpesarenen, °C.

2. PACYET 3¢ ®EKTHBHOCTH MPEABAPHTEJIBHOIO NOAOIPEBA

1. O6uiHe MeTOAHYECKHE NONOXKEHHUS

2.1.1. Jns npeaoTBpallleHHs HHU3KOTeMNepaTypHOH KOPPO3HH H 3a-
rpsi3HEHHs BO3JYyXOMNOAOorpeBare/eil KOTJNOB, a TaKxe B le/siX MNOBbI-
weHHst 3KoHoMHuYHOCTH TILL Ha opraHuueckoM TOoR/HBe Uesecoobpas-
HO NMPHMEHATb NpeABapHTeJbHbIH NOJ0rpeB AyTheBOrO BO31yXa.

2.1.2. Boi6op pauHOHAJNbHOH CXeMbl NpPeABapHTENbHOrO NOAOTpeBa
JyTb€BOro BO3/yXa H OnpejesieHHe ee ONTHMAJbHbIX XapaKTepPHCTHK
JOJIXKHbI MPOH3BOJAHTbLCA Ha OCHOBE TEXHHKO-IKOHOMHYECKHX pacueToB
H conocraBaenuii. [Ipumep pacuera 3ppeKTHBHOCTH NpPeABaPHTEILHOTO
nojorpeBa BO3AyXa NpHBEAEH B CIPABOYHOM MPHJIOMEHHH .

OcHoBHble cnoco6bl NpeABapHTEbHOrO MOJAOrpeBa BO3/lyXa yKasa-
Hbl B CNIPaBOYHOM MPHJIOXEHHH 2.

2.1.2.1. ConocraBieHHe BapHAHTOB JI0JKHO, KaK NPaBHJIO, IPOH3BO-
OHTbCS NPH OAHHAKOBHIX YCJOBHAX obecneuyeHHss OGeCKOPPO3HOHHOH
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pa6oThl BO3AYXONOAOrpeBaTe/si U ra3oXodoB KoT/a. B npoTHBHOM ciay-
yae HeoGXOAHUMO YUHTBLIBATb AOMOJHHTE/bHblE 3aTPaThl Ha obecneyeHie
B BapHaHTaX OAHHAKOBOrO YPOBHs JAOMYCTHMOH KOPPO3HH HJH BeJH-
4YHHYy yulep6a AJ1s1 BapHaHTa ¢ XyJALIHMH YC/JIOBHAMH paboThi.

2.1.3. CpaBHuBaeMble BapHaHTbl HEOOXOAMMO NPHBOAUTb K OAHHa-~
KOBOMY KOJIHYECTBY OTNYCKaeMOi 3JIeKTPHUECKOH H TENJOBOH SHEpPruu
(cM. m. 2.2).

2.1.4. Tlpu mpPOEKTHPOBAHHH HOBBIX HEPrOyCTAHOBOK BapHAHTHI C
npeABapHTeNbHbIM NOLOTPEBOM BO3AYyXa H 6e3 Hero AOJXKHbI CONOCTaB-
JATbCS B ONTHMAaJbHBIX AJSl KaXIOro BapHaHTa YCJOBHSX C YYETOM
pPeKOMEH/allHii HOPM TeNJIOBOro pacueTa KOTeJbHbIX ycTaHOBOK. [Ipu
3TOM, B YAaCTHOCTH, JOJI)KEH MPOH3BOAHTLCA BHIOOP ONTHMAJbHbLIX Xa-
PAKTEPHCTHK KOTJa (TeMmnepaTypbl YXOAsLIKX M3 KOTJa ras3oB, Temne-
paTypHBIX HanNOpOB B NMOBEPXHOCTAX HarpeBa, TeMnepaTypbl NpeiBapH-
TeJIbHOrO MojJorpeBa BO3AyXa H AP.).

Mpu moaepHH3auKH AeiicTBYIOLHX 00HEKTOB 3HaYEHHsI NapaMeTpPoB
MOTYT ONpene/ATbCs cnelduyecKHMH YCAOBHAMH 00beKTa.

2.1.,5. B cayyae oTkasa OT npeaBapHTeJbHOro NOJAOrpeBa BO3AyXa
TenJoToil napa, oT6HpaeMoro M3 TypOHHbI (MapoM, KOHJEHCATOM HJIH
ceTeBOH BOAOH), W HCMOJb30BAHHS MPH MOAEPHH3ALHH BMECTO Hero
APYrHX BHAOB NOAOrpeBa Bo3ayXa (TeNJOTOH NPOAYKTOB CrOpaHHs TOM-
JIHBA HJIH C NMOMOLLbIO MOCTOPOHHHX HCTOUHHKOB TEMJOTH) Heo6X0AHMO
YUYHTBIBATh yBe/iHYeHHe 3aTpaT Ha TOMJHBO H3-32 AOBbILIEHHS YAeJb-
HOTO pacxola TenJoThl Mo Typ6OyCTaHOBKeE, CBA3AHHOIO C BHITECHEHHEM
pereHepauiy Tenja B LHKJeE.

2.1.6. B kauecTBe KpHTEpHsi NPH COMOCTABJEHHH BAPHAHTOB cJeayeT
NPHHHMATb BeJHYHHY NPHBEJEHHbIX 3aTPAT:

3,,=C+pK, (1)

rie p— HOpMaTHBHHIA  KO3pPHUHEHT 3DPeKTHBHOCTH, paBHHIit
0,15 py6/(py6-ron).

2.1.7. CpaBHuTeJbHasA 3D (PEeKTHBHOCTL BADHAHTOB MOXeT ObiTb pac-
cyuTaHa no gopmyse

A3,, = AC+ pAK. )

2.1.8. MiameHeHnue TekylHX 3aTpaT NpPH CONOCTaBJEHHH BapHAHTOB
onpeaeasercs no gopmyae

AC=AC,,+ AC, + AC;p+ AC, -+ AC, + AC,eyy, (3)

rae ACrs, ACy,
ACyp, ACsn— cOOTBETCTBEHHO H3MEHEeHHe TOROBbIX 3aTpaT Ha
TOIJIMBO, AMOPTH3aLHIO, TEKYLIHA peMOHT, 3apaboT-
Hylo nJary, py6/rox;
AC, — u3MeHeHHe 3aTpaT Ha 3aMelllaeMyI0 3HEprHio, CBsi-
3aHHOE ¢ Pa3JIHYHBLIMH 3aTpaTaMH 3HePrHH Ha cob-
CTBEHHble HYX/bl HEPrOyCTaHOBKH H HEOXHHAKO-
BOH pacnojaraeMofi MOLIHOCTBIO MO BapHaH-
TaM, py6/rox;

1*
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AC1enn — H3MEHEHHE NOCTOSIHHOM COCTaBJjsioOLlell 3aTpaT Ha
3aMelllaeMylo TelJOBYIO 3HeprHio, CBi3aHHOE C He-
O/lHHAaKOBOH pacno/iaraeMoil BbipaGOTKOH TemJoThl
no BapHaHrtam, py6/roa.
2.1.9. 3MeHeHHe 3aTpaT Ha TOMJHBO AJ5 3HeproyctaHoBok TILL
C yYeTOM H3MEHSIOLIHXCS pexXHMOB paboThl onpeneasierca no gopmysae

Qp i=m
ACyy = 31y —— NV (B, — B, n;, 4
e ;( u ) ()

rae B;,i H B’: — YacoBble PAacXO/bl HaTypaJbHOro TOMJHBA AN CpaB-

HHBaeMbiX BapHaHTOB Ha i(-M pexxume (BapuaHT | npuHumaercs 3a 6a-
30BbI1), T/u.

2.1.10. U3MeHeHHe 3aTpaT Ha aMOPTH3aUHIO MPUHHUMAeETCs NO Aeil-
CTBYIOLIHM HODMAaTHBaM.

2.1.11. 3aTpaThl Ha TeKYLHil PEMOHT JOJIXKHbI NPHHUMATbLCA NO 1eit-
CTBYIOWIHM HOpMaTHBaM. B 060CHOBaHHBIX ciyyasix 3aTpaThl Ha TeKy-
KA peMOHT (AJs BapHaHTOB, TpebyioulHx 6GoJiee YacTblX PEMOHTOB)
MoryT GbiTb YyBeJHUYeHbl A/ NpPHBE1EHHs BAapHAHTOB K OAHHAKOBOI
paboTocnoco6HOCTH.

2.1.12. 3atpaThl Ha 3apaGoOTHYIO NJIATY YYHTLIBAIOTCS MO AEHCTBYIO-
IlHM HODMAaTHBaM B TeX CJyuasiX, KOrja BapHaHTbl OT/IHYAIOTCS KOJIH-
4yecTBOM 06C/YKHBAIOLIETO NEepPCoHana.

2.1.13. Oco6entoctu onpeaeneris uamerneHuit 3aTpat AC; 1 ACrenn,
CBSI3aHHBIX C MpHBe/leHHeM BapHAaHTOB K OAHHAaKOBOMY 3HeprerHue-
cKOMY 30 deKTy, H3J0XKeHbl B M. 2.2.

2.1.14. MiaMeHeHHe KanuTajbHbIX BJIOXKEHHH MOXKET ObITb paccy-
TaHO No ¢opmyJe

AK = AKoO + AK::M + AKch' (5)

rae AK,s — H3MeHEeHHe KamHTa/lbHbIX 3aTpaT Ha o060pylOBaHHE H
MOHTaX, pyb.;
AKng—-nsmeHeHue KallWTaJbHbIX 3aTpat Ha o6opyAOBaHHe Ha

LAaHHOH 3JIEKTPOCTAHUHH, CBA3aHHOE C NMPHBEAEHHEM Ba-
PHAHTOB K OAHHAKOBOMY KOJIHYECTBY OTMYCKaeMOH 3JeK-
TPHYECKOH H TENJIOBOH 3HeprhH, pyob.;
AK,,p — H3ME€HEHHEe KaNHTaAbHbIX 3aTPaT Ha CTPOHTE/bHYIO
4acTb, py6.
Ocobennoctn yuera AKSS, B paccmMaTpHBaeMblX BapHaHTax Moka-
3aHbl B 0. 2.2
2.1.15. M3ameHeHHe KanHTaabHBIX 3aTPaT Ha 060PYy1OBaHHE AO/MKHO
onpeneasTbCA MO LleHaM Ha 060pyldoBaHHe.
2.2. OcoGennoctn pexxumos pa6oret TILL ¥ npusepenne Bapuau-
TOB K €lHHOMY 3HepreTHueckomy agdekry
2.2.1. B cBA3H Cc yBesHYeHHeM YIEJbHOTO pacxoia napa NpH ocy-
LIeCTBJEHHH TNpeLiBapHTE/NIbHOIO MNOAOFPEBa BO3AyXa TENJOTOH mnapa,
oT6HpaeMOro H3 TYpOHHBI, 2 TaK)Xe B CBA3H C PA3/HYHbBIMH pacxojaMH
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3HEPrHH Ha coGCTBEHHble HYXXAbl 3HEPrOYCTAaHOBKH COMOCTaBJsieMble
BapHaHTbl HeOOXOAHMO MNPHBECTH K OAHHAKOBOMY 3HEPreTHYecKoMy
sddekrty. [Ipu 3tom caeayer yuntbiBath ocob6eHHOCTH paboTbl 06opy-
/10BaHHS B PasjiHYHbIX BapHAHTaX.

2.2.1.1. Tlpu peannsanHn BapHaHTa C NpelBapHTENbHbBIM moaorpe-
BOM BO3/lyXa Ha NnpoektHpyemMom o60pyaoBaHHH (KOrjia TOT HJH HHOM
cnoco6 3akJaajbiBaeTcss B NpPoekThl obopyaoBaHus u TILl B ueaom)
C CaMoro HayaJia MOXXHO o6ecneyHThb yCJ/1OBHS, IIPH KOTOPbLIX H3MEHEeHHe
MOCTOSIHHO# COCTaBJ/IAIOILEH 3aTpaT HAa 3aMellaeMylo TeNJOBYIO 3Hep-
rHi0 (ACrenn) PaBHO HYJIIO.

H3menenune 3aTpat Ha 3aMeliaeMylo ME€KTPOIHEPrHIO CJeAyeT NpH
3TOM onpeensTb no popmyae

ACy= Crc 3 ANy 1y — (p + @+ r) (AN, ,—MWew) K3 (6)
i

rae C;.c — CTOMMOCTb TOIVIHBHOH cocTaBJsioled ce6ecToHMocTH
3JIeKTPO3Hepruu, py6/(kBt-u);
K;1 — yleabHble KaNHTAJOBJOXEHHsS Ha 3aMellaeMyi0 MOLL-
HOCTb, Py6/KBT.

B kayecTBe j-ro pexxuMa cJeAyeT NPHHHMATb PEXHM, COBNajaalo-
LKt ¢ HauGonee HaNpsiX)KEHHbIM MEPHOAOM pabOTHl  3HEPrOCHCTEMBI,
APH KOTOPOM HENO0O0TNYCK 3HEPrHH NPHBOAHT K HeOOXOAHMOCTH COOpY-
JKEHUS /IONOJIHHTEJbHOH MOLLHOCTH.

2.2.1.2. TIpu coopy:KeHHH YCTAaHOBOK NpeABapHTEJbHOrO Mojorpesa
BO3/lyXa Ha pa6oraioueM 060OpPYAOBAHHH HJH Ha CIHPOEKTHPOBAaHHOM
060py10BaHHH, MPOEKTHAS JOKYMEHTALHsi KOTOPOro He MOJJIEXHT nepe-
CMOTpY, A/ pelIeHHss BONpPOca O METOAe IPHBEJAEHHS BAaPHAHTOB K
O/IHHAKOBOMY 3HepreTHueckomy 3(d¢ekTy caeayeT BLINOJHHTb aHa/NH3
XapakTepHCTHK o6GopyaoBaHusi TILl, no3BossiiOuiHii BLIABHTb Yy3KHE
MecTa Ha KaxJIOM H3 pacyeTHbiX pexHMOB paboThl. Bo3MOXHBI cie-
JyiouiHe 0co6eHHOCTH paboThl 060pYyAOBaHHS.

Typboceneparop uau Tpancgpopmarop He Oonyckaer 6bLpAGOTKU U
npeobpasosanus donoanuteavroti mowroctu. TIpH 3TOM NOTEHUMAJb-
Hble BO3MOXKHOCTH TEMJIOCHAOBOro 060py/OBaHHsl NO YBEJHYEHHIO MOLI-
HOCTH He MOTYT GbiTb peasiH30BaHbI.

Ecan BO3MOKeH nponycK AONOJHHTEJNbHOrO KOJHYeCTBa napa yepes
LIBJI Typ6HHbI, TO Ha peXXHMaX ¢ KOHAEHCAaUHOHHOH BbIPAabOTKOI 3/1eK-
TPO3HEPTrHH NOAOrpeB BO3AyXa TEMJOTOH napa, oT6HpaeMoro u3 Typ-
6HHbI, He NMPHBOAHT K H3MEHEHHIO MOILHOCTH, TaK KaK yMeHblUeHHe
mowHocTH LUH/L Typ6HHBI KOMNEHCHPYeTCsi JONOMHHTENbHBIM NMOTOKOM
napa uvepe3 LIBJ u LCIl Typ6unnl. B stom cayuae BTOpO# ujeH B
¢dopmyae (6) orcyrcTByeT, a BeNiHUHHA ACrenn B popMmyse (3) paBHa
HyJ110.

AHasloTH4HBIM 00pa3oM cJlelyeT NMPHBOAMTb BapHAaHTbl K OJAHHAKO-
BOMY 3HepreTHueckoMy 3p@eKkTy Ha 3THX PeKHMaXx, ecjlH HeBO3MOXeH
nponyck uepe3 LIBJ] Typ6HHN AOMOJHHTENBHOrO KOJIHYECTBA CBEXKEro
napa npH npejBapHTeJ]bHOM NOAOrpeBe BO3AYyXa B CXeMaX C BHITECHe-
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HHeM pereHepalnH. IIpH oTCyTCTBHH BbITeCHEHHA pereHepallHH peasiu-
3alHfi TpeABapHTeJbHOrO MOJOTrpeBa BO3AyXa 3a CYCT TEMJOTHl napa,
oT6HpaeMoro u3 TypOGHHB, NPHBOAHT JHOGO K YMEHbUICHHIO MOULHOCTIL,
Au60 K OrpaHHUEHHIO OTNyCKa Temjaorbl. B nepBoM cayuae aas npu-
BeJeHHs BAPHAHTOB K OJHHAKOBOMY 3JHEPreTHYecKoMy 3ddekTy cJe-
yeT HChoJsib30BaTh opmyday (6), a BO BTOPOM — MOCTOSHHYIO COCTaB-
JAIOULYI0 3aTpaT no 3ameliaeMoil ycTaHOBKe ACqrens, Onpejensemylo
no ¢gopmyJe

AC‘renn = — (P + a + r) K;’l AQ(n'nj‘ (7)

rae K —yaeibHble KanuTajbHble 3aTpaThl Ha 3aMellaeMyio TeMJo-
By10 3Hepruio, py6/xJx.

Ha MakcHMaJlbHOM NO MOIIHOCTH peXHMe C BEHTHJSLLHOHHBIM pac-
XOJOM napa B KOHAEHCAaTOp Npe/ABapHTEJNbHHIH MOJ0OrpeB BO3/lyXa Ten-
JoToi mapa, or6upaemMoro u3 TypOHHBI, NPHBOAHT K YMEHBIIEHHIO KO-
JIHYECTBA OTNycKaeMoH TemyoThl. [1pu 3TOM, ecau map, Temnora KoTo-
poro Hcnosb3yeTcss IJsl MOAOrpeBa BO3AyXxa, HMeeT Gosiee BBICOKOE
llaBJieHHe, yeM BbITeCHsieMblil 0T60p mapa, TO NpH HEBO3MOXKHOCTH J0-
TIOJIHHTEJBHOrO NPONYCKa CBEXero fnapa H BbITeCHeHHs OT6OpPOB Ha
nogorpeBare i Boicokoro aasnaenus (I1BJl) pacnosaraemas MOWHOCTb
TYpOHHBI TaKXXe HeCKOJbKO yMeHbluaeTcsi. B nanHoM cayuae npuBeje-
HHe BapHaHTOB K OAHHAKOBOMY 3HepretHueckoMmy 3¢p¢ekty caeayer
npoH3BOAHTL NO ¢(opmyaam (6) H (7). Ilpu HeH3MEHHOH MOILHOCTH
BTOpO#H uneH B ¢popmyJie (6) npHpaBHHBAETCA K HYJIO.

Typboeeneparop u Tpancgopmarop donyckaioT pearusayuo 0onor-
HUTEeNbHOU MOWHOCTU.

Ecan BOo3MOXKeH Nponyck AOMOJHHTEJNBLHOrO pacxoja mapa uepes
FOJIOBHYI0 4acTb TYPOHHBI, TO Ha KOHAEHCALHOHHOM pexHMe C Ipe-
Je/bHBIM PacXoA0M Ilapa uepe3 MOCJEJHIOI0 CTyleHb NpeaBapHTE/b-
HbI MOAOTrpeB” BO3JyXa TemnJoToil napa, or6upaeMoro Hu3 TYpOHHBI,
NPHBOAHT K yBeJIMYEHHIO pacrnosaraeMoii mouHoctH. [lpuBeneHue Ba-
PHAHTOB K OAHHAKOBOH OTNyCKaeMOil' MOILHOCTH B 3TOM cJjyuae cjeanyer
npou3BoAuTb 110 hopmyae (6).

[TpH HEeBO3MOXHOCTH MPOMYCKa JONOJHHTENbHOrO KOJHYECTBA CBe-
JKEero napa H HaJiIH4HH BO3MOXKHOCTH OrpaHHYEHHs pereHepalyu Moul-
HOCTb 3HEPrOyCTaHOBKH TaKXe YBeJHUHBaeTcs 3a cyeT paboThl napa
Ha y4acTKe OT BHITECH€MOTO pereHepaTHBHOro oT6éopa N0 TOYKH OT-
6opa nmapa, TenJgora KOTOPOFO HCIIOJIb3yeTcsi B KajJopHopepe. ITo cie-
AyeT y4HTHIBaTb no ¢opmyae (6). I1pu oTcyTcTBHH BO3MOXHOCTH yBe-
JIHYEHHS1 PAaCXOJa CBEXEro napa ¥ BHITECHEHHUS] pereHepaluld B BapHaH-
Te€ Cc pereHepaTHBHbBIM NOJOTPEBOM BO3/lyXa MOILHOCTb YMEHbIIaeTcs.

Ha pexxHme ¢ BEeHTH/ISLLHOHHBIM PAaCXOAOM napa B KOHJEHCATOp NpH
HEBO3MOXKHOCTH NPONYCKa JOMNOJHHUTEIbHOTO KOJIHYECTBA CBEXero napa
U BBHITECHEHHUSl PereHepaluH NpeiBaPHUTENbHLIA pereHepaTUBHLIA NOAO-
rpeB BO3JlyXa NPHBOAHT K YMEHBUICHHIO OTNyCKa TemaoTbl. MOUHOCTD
yBeJHYHBaeTCs NMPH HCOOJb30BaHHH AJiA MOJOrpeBa BO3AyXa TemJOThl
napa c JaBJieHHeM HHXe, YeM JaBJeHHe BbiTecHAeMoro orbopa, H
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yMeHblIaeTcsi MPH 06pPaTHOM COOTHOleHHH. Ecsin Ha 3TOM pexxume Bbl-
TeCHEeHHe pereHepalHH OKa3blBaeTcsl BO3MOXHBIM, TO MOILHOCTb TYp-
GUHBI NPH TOH XK€ TENNOBOH Harpy3ke yBeJIHYHBAeTCHi, H BAPHAHTHI cJe-
JyeT NPHBOJAUTb K €IHHOMY 3HepreTHYeckoMy 3¢ ¢ekty no popmyae (6).

Ha pexume ¢ tennohHKaLHOHHON U KOHAEHCALHOHHOK BbIpaGOTKOH
NpH HEBO3MOXKHOCTH NpPONycKa JONOJHHTEIbHOTO KOJHYECTBA CBEXKEro
napa H HaJHYHH BO3MOXKHOCTH BbITECHEHHS pereHepalHH MOLIHOCTb
JHEProyCTaHOBKH YBEJIHYHBACTCH, YTO CJelyeT Y4YHThiBaTb no ¢op-
MmyJe (6).

Ecsiu BbITECHeHHe pereHepalHH HEBO3MOXKHO, TO yMeHbllaeTcs JH60
MOHHOCTb TYPOHHBI, IH60 OTRYCK TENJOTH H MOHIHOCTh B 3aBHCHMOCTH
OT /laBJICHHst Mapa, TenJoTa KOTOPOro HCMNO/Mb3yeTcs /st MoJorpeBa
BO3]YyXa.

[Tpu oTcyTCTBHH AOCTOBEPHBIX AAHHBIX MO YAeJbHbIM MOKa3aTeasiM
3aMellaeMblX YCTAaHOBOK JAOMYCKaeTcst NMpHBeJeHHe BAaPUAHTOB K eiH-
HOMY 3HepreTHYeckoMy 3(Q(eKTy Mo 3aMellaloliUM 3aTpaTaM Ha 3JIeK-
TPO3Hepruio. B 3Tux ciayuasax AJ4d j-ro pexxuma BTOpoe cjaraemoe ¢op-
mya (12) u (22) u Tperbe caaraemoe dopmyan (20) npupaBHHBaAlOTCA
K HYJIO.

Ecan na TOLl nMenu MecTo 3aTpaThi, CBSi3aHHble C YBe/JHYEHHEM
OTMYCKa TEMJIOBOH HJH 3J€KTPHYECKOH 3Heprud (HampHmep, 3aTpaThl
Ha MOJEPHH3aUHI0 KOTJIAa C Le/blI0 yBeJHYEHHS ero naponpou3BOAH-
TEJBHOCTH), TO OHH YYHTHIBAIOTCS mo ¢opmy.Je (5) ¢ NOMOWbIO BesaH-
yuHbt AKS .

2.3. Metoauka pacueta H3MeHEHHS TENJIOBOH 3KOHOMHYHOCTH

2.3.1. OnpeneneHne U3MEHEHHs] TEMJOBOH 3KOHOMHYHOCTH 3HEpro-
YCTaHOBOK ¢ MpeaBapHTeNbHbIM NMOAOIPEBOM BO3/lyXa TEMJOTOH napa,
oT6HpaeMoro M3 TYpOHHBI, c/elyeT NMPOU3BOJHTb C YY€TOM OCOOEHHO-
CTeil pexKHMOB HX paboThl.

2.3.1.1. [lns onpenesneHus 3aTpaT Ha TOMJHBO PacXoj TOMJIHBA Ha
sHeproyctaHoBky TOLI, o6opyf0oBaHHYI0 NMpeABapHTE/bHBIM pereHepa-
THBHBIM NOJOrPEBOM BO3]yXa, Onpejae/siercs: no caeiywouleil popmyJe:

qZpN()p + Qo-rn

7

1 1—q Q ’
Qp +i j—— Ky B N v1
( H T.’l) ey Qﬂ 1, K.y it.n

B=

(8)

rie Ngp — MOIHOCTb 3HEProycTaHOBKH, 6pyTTo, KBT;
nky — KI1JL KoTJ1a, OTHeceHHbIi K pacrnosaraeMoMy KOJHYeCTBY
TENJIOThl TOMNJIHUBA (Qg) H onpejensieMbli B COOTBETCTBHH

¢ HOpMaMH TEMJOBOTO pacyeTa KOTJ/IOB, B A0J5X;

Nr.n — KIIJl TensoBoro nmotoka, yyHThIBAaIOUIHHA NOTEPH TEMJOTH B
Tpy6onpoBoaax, B A0JAX;

irz — QH3HYECKOE TEMJIO TOMJIHBA; YYHTHIBAETCH B cJyuasx, KOraa
Temnepartypa TONJHMBA CYLIECTBEHHO Bhbllie HyJas, H TNpPH
Pa30MKHYTBHIX MNbLIECHCTEMaX HJH MOAOrpeBe TOMJHBA OT
MOCTOPOHHEro HCTOYHHKA, KJXK/Kr.
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Ins yctaHOBOK, 060PYyAOBaHHBIX Pa30MKHYTHIMH MHIJIECHCTEMAaMH,
3HAYEHHS Ty H QF ONpeaensAlOTCs MO «CYUIOHKE» C MOC/eLyIOUHM
nepecyeToM Ha HaTypaJibHOe TOMJIHBO NO HOPMaM TENJIOBOrO pacuera
KOTJIOB.

[pu cywecTBeHHOM pa3/H4YHH B pacxolax TOMJHBA Ha MYCKH H
OCTaHOBbl, BbI3BAHHOM CMEHH(HKON CONOCTaBJAsEMbIX BapHaHTOB, H3-
MEHEHHSl 3THX pacxoAoB Heo6XOAHMO Y4YHTHIBaTb B popmyne (3) Bme-
JleHHeM OT/eJibHO#l cocTaBJsiolled. PacueTsl pacxonoB TON/AHBA H H3-
MeHEHHSt SKOHOMHYHOCTH MO NMpHBeAEeHHbIM B HactosuieM PTM ¢opmy-
JlaM Heo6XOAHMO NMPOHM3BOJAHTH C TOYHOCTBIO A0 YeTBEPTOH 3Haualied
G PHI.

2.3.1.2. dopmyaa (8) MoxeT GbiTb HCMONBL3OBAHA MPH ONpeaeaeHHH
pacxoqoB TOMAMBA JJ5 BapHaHTOB C MNpelBapHTEJbHBIM MOJAOTPEBOM
BO3ayXa H 6e3 Hero AJsi psjaa pexHMOB paborbl oGopynoBauusi. [las
peXXHMMOB, NpPH KOTOPbIX H3MEHseTCs pacnojaraeMas MOILHOCTb HJIH
KOJIHYECTBO OTNyCKaeMoOH TenJoThl NO BapHaHTaM, ¢opmyaa (8) BH10-
H3MeHsieTCs B cOOTBeTCTBHH ¢ m. 2.3.1.3.

2.3.1.3. Tlpu onpeneneHHn yAeNbHOTO pacxoja TenJa Ha BHpaGoOTKY
3JIEKTPO3HEPrHH cJAelyeT YYHTHIBATb 0CO6eHHOCTH paborhl o6opynoBa-
HHA, KOTOpbi€ MOTYT HME€Tb MECTO.

Ob6opydosanue nozsorner a6ipaboTaTs 8 KOTAE U NPONYCTUTL uepe3
LB typ6unvi OonoanuTesbHOe KOAU4ECTBO CBexcez0 napa, Heo6xo-
dumoe Oasn obecneweHus pecenepaTusrozo nodozpesa 8030yxa. [pu
3TOM Lies1ec006pa3HO PacCMOTPETb CJedYIOLIHe PeXXHMbI:

— pexXHM MaKCHMAaJbHOrO HCMNOJIb30BAHHA TeMIOPHKALUHOHHBIX H
NPOH3BOACTBEHHbIX OTOOPOB NPH BEHTHJSALMOHHOM pacxoje napa B
KoHeHcaTop. B 3TOM cayuae 3a cuer nponyckaemoro uepe3 LIB/] Typ-
OGHHBI JONOJIHHTE/bHOrO KOJIHYeCTBa napa, Heo6XOAHMOro AJsi perele-
paTHBHOTO MOAOrpeBa BO3JyXa, A0 TOYKH OT6Opa ero Ha KaJlopHdepb!
MOILHOCTb TYpPOHHBI YBeJHUHUBaeTCs. YIe/bHblil pacxol TEMJOTH Ha
BbIpaGOTKY 3/IEKTPOIHEPTrHH CJAEAYeT OnpeaensTb 1o Gpopmy.ae

9
qbpu‘N 6o; -+ 3600AN, op;

:] —
s, Napy, T+ g, ©

rae  ¢g, — YAeJbHbIl Pacxoj TEMJOTH Ha BbIPaGOTKY 3/1€KTPOIHEp-
THH Ha i-M PeXHMe B HCXOAHOM cayuae (6e3 mpeasapu-
TEJLHOro nojforpesa Bosayxa), kK[x/(kBrt-u);
MOILHOCTb Typ6HHBI B HCXOJAHOM cayuae (6e3 npeasapH-
TEJIbHOTO MOAOrpeBa BO3JAyXa) Ha i-M pexHme, 6Gpyrt-
TO, KBT;
ANgp, — RONOJHHTENbHAR MOLLHOCTb HA i-M PeXHMe 3a CHeT Bhi-
pa6oTKH 3/1eKTPO3HEPrHH NOTOKAMH INapa, HCMoJb3ye-
MOro JJif nojgorpeBa Bo3ayxa, KBT.

N,

6p,; -

[Tpumeuanne 3aecb H B ga’bHellueM Bce 3HAUEHHA C HHAEKCOM «0» OTHO-
CATCA K BapHaHTaM Oe3 npeiBapHTE/bHOTO MOZOTpeBa BO3AYXa.
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YaenbHblil pacxo] TeNnJoTh Ha BHPAabGOTKY 3/J1eKTPOIHEPTrHH B HCXOA-
HOM cJy4ae Ha i-M pexHMe quq caelyeT OnpeaensiTb JH6O MO THIO-

BbIM HOPMAaTHBHbIM XapaKTepHCTHKaM, JHOO no H3BecTHOH dopmyane:
Dnei (inei - inni) + Dnni (innl - linn,.) - oorn
?
Nbpol

3 —
q()p“i—" (10)
rie Qurnp— KOJIHYECTBO TEMJOTHI, OTNYCKaeMOH Ha OTOIJIeHue H Mpo-
H3BO/JCTBEHHBIE HYXAbl, K X/u.

HononHurenbHas MoWHOCTL ANgp, MoxeT GbiTb OmpejnesieHa no

npubIHIKEHHOH dopMmyae

\ /! 7
;AD”‘h”t \ Gml
m=R
ANy, = — e + = , (11)
rae AD,,l—nonOJlHHTeanuﬁ pacxol nmapa Ha n-i ot6op Ha i-M pe-
JKHMe, Kr/u;

hn, — ncnoab3oBaHHBIil TenJonepenan n-ro or6opa, kILXK/Kr;

n —uKucao OoT60OpOB napa, TemJoTa KOTOPbIX HCMNOJb3Yyercs
JLIS Noj0rpeBa BO3/yXa;

m— 4HCJIO pereHepaTHBHBLIX NMOJOrpeBaTelieii B paccMarpHBae-
MOH YCTaHOBKeE;

k — HOMep NocJ/eAHero no Xoay BoAbl oT6opa mapa (cuutas
OT BLIXJIONHOMN 4acTH TypOHHbI), HCNOAL3YEMOTO AJs No-
Jorpesa BO3/JyXa;

D'"x — pacxoa mapa Ha m-it oT60p B HCXOAHOM cJyyae Ha i-M
pexxuMe (HauHHas ¢ k+ | orbopa), Kr/y;

h,,,l — HCMOJIL30BaHHbI Tensonepenaj m-ro orbopa Ha i-M pe-
xume, KIK/Kr;

Gm,—pacxou BOJbl uyepe3 m-H NOJAOrpeBaTes]b Ha i-M PEXH-
Me, Kr/u.

Pacuyetnl no ¢opmysie (11) BHINONHAIOTCA HAa OCHOBE TENJOBHIX Ga-
JAaHCOB KaJopudepHbIX YCTAaHOBOK C HCMOJb30BaHHeM pe3yJ/bTaToB
pacueToB TEIJIOBbIX cXeM TypOoycTaHOBOK. B KauecTBe OpHEHTHPOBOY-
HBIX HCXOAHbIX JAHHBLIX [/ 3THX PacyeToB MOTrYT ObITh HCMOJAb3OBAHbI
NOKa3aTeNH, NPUBEAEHHbIe B CIPABOYHOM NPHJIOXKEHHH 3.

B sTtom cayuae pacxoa TonJHBa OnpejiensieTca ¢ yueToMm 3arpar
TONJHBA Ha BbipaGOTKY 3JIEKTPO3HEpPrHH Ha 3amMelliaioliefi KOHAEeHCa-
unoHHO# 3nekrpoctaHuun (K3C):

3
Bl - qopi (Nopul -+ ANOP[ ) "*' Qo‘l‘l’lol _ bOP AN
24 1 — Ty Q; 3aM
(Qg + ir-'l) M.y 1— ~ - - )ﬂr.n
y n"-yi Qg + i
rae b8 —ynenbubit pacxoa TonauBa Ha 3aMewalowein K3C, 6pyT-

TO, xr?(:{BT- u);

(12)

6p;’
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— KOHJEHCALHOHHBIA peXXUM paboThl H peXHM C Tenao(HKalHOH-
HbIMH OT60paMu M KOHJeHcaUuHOHHO# BbipaboTkoil. [logorpes Bo3ayxa
obecneuyBaeTcss NPH HEH3MEHHOH MOULIHOCTH TypOHHBI 3a CYET yMEHb-
UIeHHs KOHAEHCAUHOHHOH BHLIPAGOTKH 3JEKTPOIHEPrHH H 3aMeHHbl ee
BbIpaGOTKOH Ha BHYTpeHHeM TemnjoBoM noTpebseHHH. KonuyectBo oT-
nycKaeMo# TenJOoThl OCTaeTcs MOCTOSIHHBIM. YAesbHbIH pacxoj Temnao-
Thl B 3TOM cJyyae cjaelyeT onpeie/isth no GopmyJe

9
5 qﬁPnlNOPo,- + (36%— qKOH,l.,‘) AN()pi
qopl =

. (13)
Nops,
3nece AN, — onpenensiercs no gpopmyae (11);
— yAeabHbIH pacXoA TeMJIOTH Ha KOHJEHCALHOH-
HYI0 BbIpaGOTKY:
qbpo‘Nﬁp,,l - SGOONTW

qxonnol. - N()Pnl — NTui ’ (14)

q KOHZy;

rae N, — TeNIOPHKAUHOHHA MOLIHOCTh TYPOHHBI Ha {-M pexuMe,
BKJ/IOYasi OTNYCK TEMJOThl NMOTpe6HTeNsiM H Ha pereHepaTHBHbIA M0j10-
rpeB MUTATEJNbHOH BOJAbBI.

Pacxoa TonsHBa NpH 3TOM cJeiayeT onpeaensite no ¢opmyae (8).

O6opydosanue He nO3BOAAET YB8EAULUTL PACXOO C8elce20 napd, o0-
Hako donyckaer oepanuyenue pacxoda napa xa [IBJl aubo swirecne-
HUSL peceHepayuu ¢ NOMOULbI0 NOCTOPOHKHE20 OAR TYPOUHbL UCTOHHUKA
TenA0TbL 8 pazmepe, Heob6xo0umom 0as obecnewenus nodozpesa 803-
dyxa.

[Tpu 3TOM yae/bHblit pacxoj Temsa cjaelayeT onpeaensaTb 1o ¢op-
myJe

3
93p, Nop,, + 30005Ng,,

P = . 15
qOP, N6m+ANﬁpi (15)
3aechb
AN(,P‘, = ANm,i — AN.,,,.,i,
rae AN yp;— YBeJIHYEHHE MOLIHOCTH 33 CYeT MOTOKOB napa, Ten-
JIOTa KOTOPOro HCMOJIb3yeTcs [Jisi MOAOrpeBa BO3AY-
xa, kKBT;

A[\/‘w,l—yMeHbmeHue MOILHOCTH 33 CUYET YMEHbLUEHH Bbipa-
6OTKH 3/IEKTPO3HEPrHH BLITECHAEMBIMH NOTOKAMH
napa, kBr.

x ADBNTthNTi

AN gy = =555 - (16)

[Mpu yBe/HYEHHOM BbLITECHEHHH pereHepallH (IO CPaBHEHHIO C He-
06XOAHMBIM AJisl NPeABApHTEJbHOrO IMOAOrpeBa BO3/YyXa) YAe/bHBI
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pacxoa TemJaoTbl Ha KOHAC€HCALLHOHHOM pexHMe cieayeT BbIYHCJ/ATD no
dopmye
‘16p,,iN(,p,i + 3600 (ANyg, — ANuyr)) 1 Gxona, & Niouyy

= 17
qf)pi N()P"i + ANkg, + ANyonn; — ANy, ’ (i7)

riae AN ona, — H3MEHEHHE MOLLHOCTH TypOOyCTAaHOBKH 33 CYET H3MeHe-
HHsi  BBIpAaGOTKH  3J€KTPO3HEeprHH  KOHACHCAUHOHHBIM  TNOTOKOM
napa, kBr.

Ha BeHTHASUHOHHOM H TemnoQHKAUHOHHOM € KOHAEHCAUHOHHOI
BbLIpaGOTKOl pexHMax, Koraa H3GbLITOYHbLIA [/ MOAOrpeBa BO3AYyXa
nap HaeT Ha yBeJHueHHe BLIpaGOTKH TenJoTbl, YAe/abHLIl pacXxod Ten-
JOTHl CJeAyeT onpeaedntb no opmyne

s q6p01N6po,- + 3600 (ANmbl + ANrenn, - ANnuT,)
9op, = Nep, + 8N + AN AN ’
0"

TL‘IIJII - BuIT,

(18)

xd i

rAe Nyenn, — H3MeHEHHEe MOLIHOCTH HA TeINJIOBOM norpebsennn, KBT.

Ilpn H3MEHEHHH MOILHOCTH 3HEProyCTaHOBKH H KOJIHYecTBa OTHy-
CKaeMO# TemJIOTbl Pacxo/| TOMJAHBA AJA BAPHAHTA JOJIKEH ONMPEAE/AThb-
cfl C YYEeTOM COOTBETCTBYIOWIMX 3aTpPaT Ha TOMJIMBO Ha 3aMellaloliHX
YCTaHOBKaX.

O6opydosanue ne nosgoaser 006a8aiT6 OONOAHUTEAbHOE KOAUYe-
CTB80 cBexcee0 napa Ha TYPOUHY U BLITECHATbL PeceHepayuto, aubo ycr-
policT8a OAsl BLITECHEHUS PeceHepayun He YCTaAKABAUBAIOTCA.

[Tpu 3TOM Uesecoo6pa3HO paccMOTPETH CJAEAYIOIHE PEXKHMBbI:

~— PpeXHM BEHTHJSILHOHHOTrO pacxoia napa B KOHAEHCATOp H Mak-
CHMaJIbHEIX OTOOPOB Ha TennoPHKauHIO (MOAOTpeB BO3ayxa obecneun-
BaeTcs 3a CYeT H3MEeHEHHS KOJIHYecTBa OTHYCKAaeMOH TemJOoTH Mmapom,
JlaBJieHHE KOTOPOrO MOXKET He COBMAaAaTh C BHITECHAEMbIM TEMIOQPHKA-
LLHOHHBIM OTGOPOM). YaesabHbI pacxol TeNJOTbl B 3TOM cJayuae cJe-
AyeT onpejaeasitb no popmy.ae

T3po;Nops, + 3600 (AN, — AN

&h; BHT; 19

o = o), (19)
op; Nop,, + 8Nggy— ANy,

rie ANT = — H3M@HEHHe MOUIHOCTH TYpOHHBI H3-3a H3MEHEHHS Bbipa-

8HIT .

{
60TKH NOTOKAMH Napa BhiTeCHsIeMbIX TeMJO(PHKaLHOHHBIX 0T60pOB, KBT.
Pacxoa Tonnnsa B 3TOM cjyuae cjaeayeT onpeiensith no ¢opmyJe

qu.NOp. + Qo'm‘,. — 8Q¢m,
Bl = . - 1 — :lx Y Q" + b;aMA Qo"‘; - bggu ANGP[ ,
Qi )y (1 — ——& — iy
QR+ ) ey, Ty, QB+t | " (20)

rae b, — yAeNbHbIH pacxol TOMJHBAa Ha 3aMeLIAIOLlEM HCTOYHHKE

TenJoBoii 3nepruy, Kr/(kdx/4);
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-— PEeXHM ¢ KOH/IEHCALHOHHOH BbIpaGOTKON H TenJOPHKAUHOHHBIMH
or6opamu. [Ipn pabore no rtensoBoMy rpacuky Harpy3kdH npeiaBapi-
TeJbHbI NOJOrpeB BO3/yXa B 3TOM cJjyuae ofecneydBaeTcs 3a cuer
yMEHbILUEHHs PacXoAa napa B KOHAEHCATOP H COOTBETCTBEHHOIO yMeHb-
IIEHHST MOLUHOCTH TYpO6OYCTAHOBKH. Yje/IbHbi pacXol TENJOThl NMpH
3TOM CJIeyeT onpeje/saTh no Gopmyne

quoIN‘SPo,- 'I’M)ANKQ», - qkmmi ANxou.l,

3 —=
Do, Nopny + ANy — BN,

KUIIJ,

. @1)

Pacxoa tonsnBa B 3TOM cJayuyae cJjeiyer onpeaensTtb no (popmy.ne

qZp‘.Nﬁpl + oo‘rnl

B, = N 0 + 8, (Aqu;I—ANxou‘.).
— Mk B
QL+ i) (1 R/ S S
( ) K.y, \ Ty, Q,‘: i Yh.n ©2)
rae N°Pz = N“"o: + ANK% — AN"W:'

[1pu pa6ore no 3nekTpHyecKoMy rpadHKy HarpyskH npeiBapHTE/b-
HBIil M0/10rpeB BO34yXa obecleuyuBaeTcs 3a cueT BHITECHEHHS Telaodu-
KaUHOHHbLIX 0T60poB mapa. [lpH 3TOM yaenbHbli pacxod TEMJIOTH H
pacxo] TOMJHBA cJelyeT onpeaeasts no ¢opmyaam (19) u (20).

2.3.1.4. KonnuecTBo TenJoThl, MOABOAKMON K BO31yXy OT napa, Ha
I Kr TonsaKBa BbuHCAsieTCs O HoOpMye

R (T T

Qn e gann (In;b In.cpi)’ (23)
rae g— 1oJist BO3AyXa, HarpeBaeMoro B KajopHdepax; I/ CXEMb
¢ «H36LITOYHBIM BO3AYXOM» (cM. uepT. 6 cmpaBouHoe

NpHJOXKeHHe 2) MOXeT GbiTb 60Jblle e/ HHHIbI;
B,, — OTHOLIEHHe JeACTBHTE/ILHOrO pacxoaa BO3AyXa K Teope-
THYE€CKH HeoOGXOIHMOMY Ha BXOjAe B BO31YyXOHOAOrpeBa-

TeJb;

l:':’ — 3HTaJbNHus (yAeJbHOE KOJHYECTBO TENJIOTH) BO3AYyXa Ha
BblX0OZe H3 KajaopHdepos, KIx/kr;
I' =~ —To e, Ha BXode B KajopH(epbl Ha PACYETHOM PexH-
me, KJx/Kr.
xd” -
Besnnuuna IB‘ onpeneJsieTcst YCJIOBHSMH NpeLOTBpPallLEeHHst KOpPpPO

3HH H 3arpsa3HeHHs BO31yXOINOAOrpeBaTe/ii HJIH TEXHHKO-3KOHOMHUYe-
CKHMH pacueTaMH.

Temnepatypa Bo3ayxa Ha BXOjAe B KaJopHdep H BeJHYHHA IMPI

onpenensloTcs YPOBHEM TeMMepaTypbl HapyXHOTO BO31yXa, CTENeHbIo
nojorpesa BO3/yXa 3a CYET TelJoBblAeNeHHi npu paGote obopynoBa-
HHS B YCJOBHSIX HOPMAJIbHOH BEHTHJISIUMH H OTOMJIEHHs BHYTPEHHHX

B.cp;
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AOMELIEeHHH CTAHUHH NMPH XOPOILUEM COCTOSHHH H3OJSILHH, M TNOBbILle-
HHEM TEMNepaTypbl B AYThEBOM BEHTHJSITOPE.

Yto6nl onpe/leqHTb 3(PPEKTHBHOCTb NMpPELBAPUTENLHOIO IM0/10rpeBa
BO3/lyXa, Ha OCHOBE KJIHMATOJIOTHYECKHX JaHHBIX J0JXKHa ObiTb HaM-
JleHa cpefHss AJsl Ka)XAOrO H3 pacueTHbiX PeXKHMOB TeMIepaTypa BO3-
/yxa Ha BxojJe B KajopHpepHyio ycraHoBky TILI, pacnosoxenHo# B
3a/laHHOM paioHe.

JJs BHOBb NPOEKTHPYEMBIX 6JI0KOB CPEHIOI0 AJs KaX/10ro H3 pac-
YEeTHHX PeXHMOB TEMIEpPaTypy BO3JyXa Ha BXoJe B KaJOpH(pepHYIO

3aBHCHMOCTL A0AH TIONE3HOTO HCHOJb3OBAHUS
NOTEPH TEIJIOThi B OKPYXKAMOULYIO Cpey Kq5 ot

CTENECHH 3360[)3 XONOAHOr0 BO3AAYyXa CHapyXu

K 7s

o,
V// // /’)1)./
, /'///,//b
(9995 44 77'/
(2. A0
<</,4/,' ,
04 S
(] “//_‘b
(77,3

@y

g,

o
q
k\
N

0 2 50 5%,
Jabdop crapymu

x — Rons BO3AyXa, 3a6upaeMoro CHapyXH, %;
I — NOJHOE 3aKpLiTHe NPOEMOB BBEPXY 3AAaHHA,
H — HeNoJHOe 3aKphITHE

yCTaHOBKY (TpH pacroJiOXKEeHHH TocjedHedl Ha HANOPHOH CTOpOHE
/lyTb€BOrO BEHTHJAATOpA) cJelyeT ONMpeaensTh No NpHONHKeHHO#H dop-

MyJse ,

t"-ch = tf,gp"F Atq5i+ Atneurl’ (24)

rae  { — cpe/lHss HA PACYETHOM peXKHMe TeMIepaTypa HapyXHOro
Bo3ayxa, °C;

At,,, — noBhILIEHHEe TeMNepaTypbl BO31yXa 3a CYET TeMJOBbile-
JIEHHH B NOMEWEeHHH KoTeabHol, °C;
Afyeur, — NOBBILIEHHE TEMMEPATYPbl BO34yXa B AYTbe€BOM BEHTHJISA-
i o
Tope, °C.
BeauunHa Atg,, paccunTbiBaercs no ¢popmyJe
P
_ K5, %,
9s;  BgncsVor 100 °
rie Kq”—— KO3 (HIHEHT HCIIONb30BAHHSI OTEPb TEMJIOTH JJIS NMOJL0-
rpeBa BO31yXa Ha pacueTHOM pexHMe (uepTex);

At (24a)
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g5, — MOTEPH TeNJIOTh BO BHellHIOW0 cpeay, %;

¢, — o6beMHas TenjoeMKkocTh Bo3ayxa npu 0°Cu 1013,2rlla,
kI x/(m3-°C);
V, —o6bem TeopeTHyecku HeO6XOAHMOro BO3AyXa /I/Isi C3KHra-
uusi 1 kr tonausa npu 0°C u 1013,2 rlla, m3/kr.
BesnnunHa Atpenr; HaXo4HTCA NO GopMyne

2,78 (£ uy, + 273) 1, - 1074

HE"T BEHT

At

BeHTi

, (246)
Toent
rae Hg..r — nepenan nassenud, [1a;
Tinenr — KITO seutuastopa, %;
t  _ — TemnepaTypa Bo3ayxa 3a BeHTHJasTOpoM, °C.

BE"T
[Mpu HaAHYHKH PeLUPKYJSIHH TOPSYero BO3JAyXa Ha Bcac AyTheBOro
BEHTHJSITOPA CPE/IHIO Ha i-M peXXHMe TeMNnepaTypy BO3AyXa Ha BXoie
B KaJOpH(pepHYIO YCTAHOBKY CJIelyeT Onpelesith no Gpopmynam:

t, _ 'ccnc( Hap; + At%) 8 ﬁ|M~‘u r.s r L |
nep; BonCs bcp i [ (25)
ﬁ;n = p;c + @peu‘

rae B, B B, — OTHOLIEHHS 1eACTBHTE/LHHIX PAcXO10B BO3NYXA
K TEOPETHYeCKH HEOGXOAHMBIM COOTBETCTBEHHO
Ha BXOJe B BO31yXOMOAOrPeBaTe/ib, CPes 1y The-
BbIM BEHTHJISITOPOM H Ha JIHHHH DELHPKYJSLHH,
€., Co C.n— YACTbHBIE TEIJIOEMKOCTH YKa3aHHbIX MOTOKOB
Bo3ayxa, KJLx/(kr-°C).
[Mpu BBEAEHHH NpeABapHTENBHOrO MOAOrPeBa BO3AYyXa OTOOPHBIM
napoM Ha AeiicTByolleM 6/0Ke (KaJaopHdepbl pacnoJoXXeHbl Ha Hanop-
HO#H CTOpPOHE AYTbEBOro Beu'rn.nmopa)

ucp _t +At

BEHT®

rie fsc, — CPEAHSIA HA (-M DeXHMe Temnepatrypa BO3/]yXa Ha BCachl-

Bawlleid CTOPOHE AYyTbEBOro BEHTHJSITOPa (C yuyeToM lf};p H tq,l npu

(aKTHYECKOM COCTOSIHHH TEIJIOH30JIILLHH Ha KOTJe, NMOAOrpeBa MoOpO3-
HOro BO31yXa B CHCTEMe BEHTHJAALMH CTAHUMH U BO3BPaTa TEMJOTHI
C BO31yXOM, OXJ1a)X/aloWuM 6asku).

ITpu HanMYHH PEUHPKYASUHH ropsuyero Bo3nyXxa Ha Bcac NyTbeBOro
BEHTHJIAATOPA CPEAHIOI0 TEMMePAaTypy Ha i-M pexKHMe cJjeayeT onpeje-
JATbh NO opmysnaMm:

, pnccmtm:i + 3]:mucr.ntr.n . '
== ’

P (Bre + Bpeu) Cocp ‘ (26)
B;,n = B;c + apeu' l
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IMpu HanMyMK peUHPKYJIALUHH ropsyero BO3/yXa Ha HaNopHYIO CTo-
pony (cnoco6 3uO) nocaenHss, Kak NPaBHJIO, BBOAHTCA B BO31YXO-
BOAH 3a KaJsopHpepaMH.

[pu c6poce yacTH Harpetoro «H3GLITOUHOrO BO3AYXa» Ha BXOJ B
KaJiopHdepbl BeJHYHHA t;-CPi onpegeasiercst no ¢opmyaam (25) u (26),

rjie 3TO KOJIHYeCTBO BO3J1yXa 0603HauaeTcs Ppex
[pu ycraHoBKe KasopHbepoB B BEHTHJASUHOHHBIX NPOEMax 3faHHs

cJelyeT NpHHHMATb t; = tf.ﬂp-

2.3.1.5. Tlotepu TenJoThl ¢ YXOAAUIHMH rasaMH ONpeAessioTcst mo
(opmyae

Iyy—\a _l”; ln.p:_a' ,'.c.
. yx (yx n) x 8’ B.CP; (100-(“),

q 0;‘3‘.
rjae /¢ — sHTasbNHs BO3AyXa, NMOCTYNAloWEero B KOTed B BHAE
npucocos, KJx/kr;
I;Acp‘_ — 3HTaJIbHA BO3/yXa, MOCTYNaloLlero B yCTPOACTBO st

Npe/lBapHTENbHOrO NOJAOrpeBa BO3/lyXa Ha PacyeTHOM
pexume, K x/kr;
(2, — Ban) — cymma npucocos B KoTae (6e3 ydeTa nepeTedex BO3-
Jyxa B BO3AyXxomojorpesareie);
ay, — KO3 (HUHEHT H36bITKA BO3AyXa B YXOASIIHX ra3ax.
2.3.2. OnpeneneHue TenJoBo#i 3PHEKTHBHOCTH MPEABAaPHTENLHOTO
nojorpeBa BO3/lyXa TeNJOTOH NPOAYKTOB CrOpaHHs TOM/IHBA B KOTJe
(peunpkynsuHeit BO3AyXa B BO3/JyXONOAOrpenarene, yXOAAlHMH ra-
3aMH, NPOMEXYTOYHHIM TeMJOHOCHTENeM, 060rpeBaeMbiM NPOAYKTaMH
CropaHHus).
2.3.2.1. B yka3zaHHBIX cJayyasX pacxo] TOMJHBA HAa 3HEProyCTaHOB-
Ky paccuutbiBaetcs no ¢opmyae (8) npu Q. =0.
KI1[ xortna onpeaensiercs no Temnepatype ra3oB, YXOASIHX H3
yCTpOiicTBa AJIA NMpeiBapHTENBHOrO NMOAOrpeBa BO3AyXa.
OTHocHTeJIbHOe H3MeHeHHe TenJoBOH 3KOHOMHYHOCTH 3HEproycrta-
HOBKH C NpejBapHTe/bHbIM NOJOrpPeBOM BO3AyXa TEN/OTOH NMPOAYKTOB
CrOpaHHs TOMJHBA NO CPaBHEHHIO C BapHaHTOM 6e3 MojorpeBa BO3AyXa
onpenensiercs no popmyaam:

sp — o bep, — Teye .
gy = — 2yt 100_(7; 1) 100, @
b, —b
Sy = e 100:(___"“%"“'““ —1) 100. (28)
Ho .y e

2.3.3. Onpenenenune TenynoBoil 3¢¢GeKTHBHOCTH OTHEBOro NOAOrpeBa
(c yyeToM ero ocoGeHHOCTeH).

* Ilpn oueHke TeXHHYECKOrQ YPOBHA KOTENbHBX YCTaHOBOK BeJHYHHA 2 AOMAKHA
NPHBORHTLCA K OJHHAKOBOH TeMNepaType XOJOAHOro BO3AyXa.
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2.3.3.1. Pacxoa TonaWBa Ha 3HEProyCcTaHOBKY NpPH OFHEBOM MNpej-
BapHTEJbHOM NOJOTrpeBe BO3/1yXa BHIYHCJsieTCst N0 dpopmyse

) ‘
quN 6p T Qo‘rn

B = A
o1 - e G )+ s ( Qo) — O+ Oy — N 03]
H K. 1ot)
S I L S S
QOI‘H
X (1 + o ) (29)
Og(oru) + Qgr: - E :l:-:- !

rae Q0" — KOJMIHYECTBO TEMJIOTH, MOCTYNalle# ¢ BO3LYXOM iJs
C)KHTaHHA TONJIHBAa B OrHeBoM nojaorpeBatede, KIxk/kr;

Q“y';"——nmepn TENJOTHl ¢ YXOAAUIHMH ra3aMH, OTHeCEHHbIe K
1 Kr TOnNKBa, C)KHUraemMoro B OrHeBOM MOJOrpeBare-
ae, KJxK/Kr;

Qg(om) — HH3lIas TeNJOTa CrOPaHHA TOIMJHBA, CXKHraeMOro B OrHe-
BOM nojorpesaresne, K X/Kr;

Q°™ — KOJIHYeCTBO TENJOTHl TOMJAHBA, CrOPEBILEro B yCTPOHCTBe
OTHEBOro NoJOrpeBa Ha BbIXojJe H3 Hero, KLK/Kr;

N Qgen — NOTepH TEMJIOTH B OTHEBOM TNoOjOTpeBaTese Ha 1 Kr Ton-
auBa, kKJIXK/Kr;

Q™ — KOJIHYeCTBO TeNJ/IOThl, NOABE1EHHOR K BO3JyXy B OTHEBOM
nojgorpeBaTesie, Ha | Kr TOMJHBA, CXKHraeMoro B KOT-
ae, K x/Kkr.

2.3.4. Tlpu onpeneneHnuu TenaoBoit 3(p¢GeKTHBHOCTH NpeABapHTE]b-
HOro noaorpeBa BO3jyXa LHPKYJSIIIHOHHOA BOJO#H KOHJeHcaTopa pac-
XO[ TON/IUBa CJEeAyeT onpeaensts no ¢Gopmyae

B — nglNﬁp‘. + Qo'rnl. - ::upxl. (30)
e . I— 71.(. Ql'l ‘
(Qﬂ + ‘u) M.y (l - —,# —Q—{',_) Yr.n

rae Ql"mpkiu—xo.nnqecmo TENNOTH WHPKYJAALHOHHONH BOJBI, NepeiaH-

HOH BO3ayXy, K x/u;

Q, — o6lilee KONHYECTBO TEMJIOTH, MEPEAaHHOH BO3NyXy BHe
KOTe/JIbHOW YCTAHOBKH H OTHeCceHHOH K 1 Kr TonJ-
Ba, KJX/Kr.

YaeabHBlli pacxol TenJAoTbl Ha BbIPAGOTKY 3/JE€KTPO3HEPrHH AJf
3TOro BapHaHTa AOJKEH YUHTbIBATb MOJOrpeB BO31YyXa TENJOTOH napa
pereHepaTHBHbIX OT60pPOB TYypOGHHB (€CJH OH HMEeT MEecTO), Kak 3TO
nokasaHo B ¢opmyaax (13), (17), (18), (21).
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ITPHJIO)KEHHE 1
Cnpasounoe

PACYET 3¢®EKTUBHOCTHU OCHOBHbIX CXEM
NPEABAPUTEJIbHOIO NOAOTPEBA BO3AYXA
(npumep pacuera) *

I. PACYET 399EKTHBHOCTH NPEABAPUTEJNIbHOIO NOJAOrPEBA
BO3AYXA NPAMbIM KOHIAEHCATOM TYPBHHb! AJ11 3HEPTOBJIOKA
C TYPBHHOH T-250/300-240 (MO CPABHEHHIO C BAPHAHTOM
NPEABAPHTEJIbHOIO NOAOTPEBA BO31YXA MAPOM)

1.1. KpaTkoe onncaHHe cXeMbl pacCMaTpHBaeMoro BapHaHTa (Ba-
pHaHT 2)

Suepro6/aok  cocToHT K3  Typ6unbn  T-250/300-240, kotsa
[1n-1000/255 'M (TIT'MII-314). Cxema BKJ/IOYEHHs KaJOpH(EpPOB B Tell-
JIOBYIO cXeMy 3Hepro6Jioka npejacTaBJeHa Ha yeptexe. KoHaeHcar noc-
ae [IH[] (nepen neaspatopom) oTbupaercs Ha Kajaopubepb. [locie
KajopHdepoB KOHAEHCAT ¢ NOMOLIbI0O HAacoca Mojaercs B TPAKT HH3-
Koro gasJjenHs nepei noporpesateneM Ne 1 (I11). Takum o6pasom,
AJs NoAOrpeBa BO3/yXa HCMOJNB3YyeTCsl TeMJoTa napa, OTGHpaeMoro H3
Typ6uHbl Ha noporpesatean I15, 14, 113, 12 u IT1. JlaBnenne ucnosib-
3yeMblX OTOOPOB H3MeHsieTCA B 3aBHCHMOCTH OT pPEXHMOB paboThl
060pyaOBaHHA.

1.2. Onucanne o6bekTa conoctaBieHHs (BapHaHT 1) W xapakrepm-
CTHKH CONOCTaBJSEMbIX BAPHAHTOB

1.2.1. B KauecTBe 06beKTa COMOCTABJIEHHS NPUHHHUMAETCS BapHAHT
nojorpeBa Bo3Ayxa NnapoM, OT6HpaeMbiM H3 TypOGHHBHI Ha nogorpesa-
teab Ne 5 (I15). [ogorpeB ocyuiecTBasieTcsi B MapoBhuIX KaJopHpepax.

1.2.2, B KauecTBe OCHOBHbIX pacueTHbIX PeXHMOB paboTul TypG6o-
YCTAaHOBKH NPHHSATHI:

3UMHHA PEeXHM — C BEHTHASUHOHHBIM PacXxo4OM napa B KOHJeHca-
TOp, oTnycKaemoil TenaoToll Qorn= 1326 M/Ix/u (npH MakcHMyMe OTO-
NHTeJNbHOIl HarpyskH), Ngp, =232,04 MBT;

JIeTHHH pexXXHM — 6e3 OTONHTEJbHOH HArpy3kKH, ¢ MAaKCHMaJbHbIM
NPONyCcKOM Napa B KOHAEHCATOp, 3JEeKTPHUECKOH MOILHOCTBIO Ngp, =
=300,72 MBt H Q01n=0;

OCEeHHe-BECEHHHH PeXXHM — C YaCTHYHBIM NPONYCKOM Napa B KOH-
naencarop (Gyx=188 T/u), BbICOKOII 3JeKTpUuecKoil Harpy3koit 273,3 MBr
H oTnycKaeMmo# Tena0Tol Qurn=1020,7 M x/u.

HcxonHble naHHble MO pereHepaTHBHOH cXeMeé Ha pPa3JjIM4YHBIX pe-
JKHMaX AJ/isi BapHaHTa 6e3 npeaBapHTe/IbHOrO N040rpesa BO3ayxa npea-
cTaBjeHn B Taba. 1.

1.2.3. [1poaoNKHTEAbHOCTb HCNOJb30BaHHs 6JOKa B 3HMHEM pe-
XKHMe npHHsaTa paBHoH 4000 4, B oceHHe-BeceHHeM 850 u u B JieTHeM
pexume 1900 y. OG6was NpoOAOJKHTENIbHOCTb HCNOJb30BaHHA 6J0Ka
B roay 6750 u.

* IlpuMepnl pacyeTa HOCAT H/MIOCTPATHBHBIA XapaKTep.

2 3akas 215



Mpusunnuaabhan TenaoBas cxema Typ6oycranoskn T-250/300-240 ¢ NOAOTPEBOM BO3AyXa KOHIAEHCATOM

Macne npownepeepeba p=J, 65M/Ta

=4,0/Mla  Om
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Tabauya 1

Homepa moaorpesatenest

H arens
aHMeHOBaHHE NMOKa3aTeJ 15 - 3 1o m

l. PeXXHM KOHALEHCAUMHOHHLIR

Pacxon napa Ha mogorpesatens Dy, 1/ 13 17,7 | 31,56 | 21,1 ( 31,1

DHTaabnHa oT6GupaeMoro mnapa iy, KJxk/kr{3059,7|3289,5|2873,4 |2731,5[2641,4

Hasnenne napa, or6upaemoro wa noporpe- | 0,533 | 0,318 | 0,206 [0,0882(0,0454
BaTedlb, Pors, MIla

DHTaJbNHs KOHAeHCATa HAa Bhixoje H3 nofo- | 631 569,8 | 508,7 {102,8331,6
rpeBatens g, KJLK/Kr

TeMnepatypa Hachulennst rpewowero napa} 154,31 135,51 121,3 | 96,2 | 79,3
tHan °

TemnepaTypa Bonobl Ha Bbixoge H3 nogo- | 149,3 | 130,5 | 116,3 | 91,2 | 74,6
rpeBateas t”, °C

SHTaJbNHA BOAbl Ha BhLIXOAe M3 mojorpeBa- | 629,7 | 551 488,2 | 382,2|311,1
teas ¢”, xJx/kr

Hcnonp3oBanunii nepenaa TemaoTs ao ot-| 849,9 | 955 |1036,2|1178,2/1266,5
6opa Aycn, KIXK'KD

2. PeXUM BEHTHANSUHOHHBH

Pacxon napa Ha noporpesatesb Dp, 1/y 15,8 | 22.8 | 6.4 95| —

utanbnus oréupaemoro napa in, kIx/kr|3045,912998 212806,8] 2752 | ~—

NaBaesne napa, ot6upaemoro Ha mojgorpe-| 0,498 | 0,272 | 0,141 |0,138| —
BaTeJb, pare, Mlla

OuTanbnua  KOHAeHcaTa Ha Boixonk H3) 639,3 | 547,2 | 459,3 |112,8] —
noaorpeBatens ¢y, KIX/kr

TeMnepaTypa Hacwlllewusi rpefotiero napa | 151,7 | 130,2 | 109,5 | 98,8 | —
tll‘acy °

TemnepaTypa Boasl Ha Bhxome #3 mopo-i 146,7 § 125,21 101,5 | 93.5| —
rpeBateas t”, °C !

OHTajbnHs BOAW Ha Beixode M3 nojorpe-| 618 | 5263 | 438,8 |392,7| —
Batensd q”, KIx/Kr ’

Hcenoab3oBanunit nepenai TenJoTH jgo ot- | 867,9 982,2 111036 (1200,3| —
6opa Ayen, KIK/KK '

3. PeXXHM KOHAEGHCAaUHWOHHBH ¢
TennobHKaUHOHHON BHPaboTKOM

Pacxog napa Ha nogorpesaTenbs Dy, T/4 21,2 23,1 32,1 6,6 _

OHralbnHs orbGupaeMoro mapa im, KIX/kr | 3143 | 2045 2807,2 12612,1] —

[abnenne mapa, ot6upaemoro Ha mogorpe- | 0,515 | 0,236 0,114 [0.0257] —
BaTedb, Pore, Mlla ,

OHTa/bLNHA KOHAEHCATa Ha BHIXOXE H3 noR0- (644,97 1527 74 (431 87 1274 65] —
rperatens gx, KJILXK/Kr TP

TemnepaTypa HacHUleHns rpetoulere napa | 152,9 | 125,6 103 1655 —
tﬂaC, N 2

2*
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ITpodoascenue rtaba. 1

Homepa noporpearesei

Haum H aTens
aHMeHOBaHHe NOKa3aTeJ 15 M 13 ne | m
TemnePaTypa BOAb Ha BHXOJe u3 mojorpe-| 148 | 120,5] 97,9 | 60,5 | —
patean t”, °C
OuTadbnMA BOAM Ha BuixoAe M3 nojorpe- | 624,04 ] 506,81 410,93 1263,72 —
Batean q”, kJIx/Kr
Hcnonb3oBanHuit nepenaa Tenaots ao or-| 852 1050 | 1187,8{1382,9] —
6opa Aucn, KIK/Kr

1.2.4. ConocraB/ieHne NPOBOAHTCA AJS cJyuasi, Korga o6opynosa-
HHe 6/10Ka JonycKaeT AOMOJHHTENAbHBIA pacxoa napa uepes LIBJL Typ-

GHHBI, Xapax'repuc-mxn COMOCTaBJ/Is€MblX BapHaHTOB

tabJ. 2, a HCXOAHbIEe AaHHble — B Taba. 3.

NMpUBEAECHb B

Ta6auya 2
Bapuaur | Bapuaut 2
Hau
anvMeroBante nokasatean Ocenb | Jleto | 3uma | Ocenb | Jleto | 3uma
Temnepatypa nosorpesa sosayxa| 90 90 90 90 90 90
B Kasopudepax ¢4, °C
INoBepxHocTb Harpesa kasopude-| 4300 | 4400 | 4400 | 8160 | 8160 | 8160
poB Hyg, M?
CronmocTb  TpyGHOR  cuctemb| 46 16 46 | 56,6 | 96,6 | 56,6
Crp, THC. pY6.
MotuxocTs, notpebaseman Haco-| — — — | 53,4 [ 46,8 | 68,6
com kanopudepos, N X®, kBt
U3Menenne wmoutHoctd, notpeG-| 40,7 | 48,8 19 | 93,6 | 102,5] 109
JREMOHl  AYThbeBHIM  BEHTHJATOPOM,
ANgenr, KBT
Pacnosnaraemas Mowrocts 3uep-| 273 310] 300 720] 243 543| 273 310{ 300 720{ 246 952
ro6aoka ¢ [1I1B Ny, kBt
OtHoweHHe Koanuectsa sosayxa| 1,17 | 1,17 | 1,17 | 1,17 | 1,17 | 1,17
Ha BXOAe B KOTE! K TEOPeTHUeCKH
Heo6xoaumomy B,
TeopeTnueckn Heo6xoaumoe ko-{ 10,2 | 10,2 | 10,2 | 10,2 | 10,2 | 10,2
JHYECTBO BO31YXa MPH HOPMAbHBIX
ycaoBHAX Vo, M¥/kr
Tennorta cropauus Ttonan-| 39062 | 39062 39062 39062 39062 ( 39062
Ba QF , kx/kr
Kosgpduunent nonesnoro aei-| 91,78 | 92,02 | 91,25 | 91,78 | 92,02 | 91,25
CTBHA KOT/IA mx.y,
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ITpodoaxenue taba. 2

Bapuanut | Bapuaut 2
HaumeHnoBanne nokasareis
Ocesnb | Jleto | 3uma | Ocens | Jleto | 3uma
TennioBocnpustue kanopude-| 1251,81159,7 {1488 8 |1251,7 | 1159,7] 14888
poB QB‘_. K /K
YaeasvHbH pacxoj Temaa Ha BblY 5363,96 85]8,05 5218,855369,96 8518,04 5218,85
paGOTKY ~ 3JeKTPOIHEPTHH  dgy.
KK/ (kBT - 4)
HaMeHenHe KanuTa/dbHbX Baoxe-| O 0 0 39,31 | 39,31 | 39,31
wuit AK, toic. pyo.
HameHeune MouiHocTH cobctBen-| O 0 0 106,3 |100,5 | 128,6
HbIX HYXK1 ANec.u, KBT
Tabauya 3
HaumeHoBanue noxasatensn 3HaueHHue HceTounHk
CrtouMocTb TONJAHWBA 315, PY6/T (NpH 23 PykoBoasimue ykasanus no
Ql’ =29 308 kx/kr) HCND/Ib30BAHHIO 3aMbIKAIOLULHX 3a-
" TPAT Ha TOMJIHBO H 3HEPTHIO.
Focnaan. M., 1972
YHcA0 4acoB HCNONb3OBaHUA IHEPro- 6750 [Mpuusto no manumm TIH-25
6noka n, 4 Mocakepro
KN tensoBoro notoka Nr.a, % 98 INpunsato
YneabHas  cTOMMOCTbL  Kagaopube- 7,65 Mo n1aHHBM H3TOTOBHTENR
poB Cxg, py6/m?
CroumocTb TensioBOH coctasasio-| 0,006 To 1aHHuM sHeprocHcTeMH
ulefi  ce6GeCTOMMOCTH  3JEKTPO3Hep-
riH Cr.c, py6/kBr
Vaeabuble KanutagabHble BJCXKEHHA 109 HopMaTHBb yAeabHbIX KanHTa-
Ha 3amelilaeMyl0 MoutHocTb K3 ,+ py6/k BT JIOBJTOXKEHHA MO OTpac/iiM npo-
’ ya'PY MBILLIEHHOCTH Ha 1979—1980 rr.
YaeabHble  KanuTadbHbie 3aTpaThl 46054 8 Pasaen TennoBme  3JeKTpo-
Ha 3aMellaeMyl0 TENNOBYKO  3Hep- i cranuud. BTH T3I1, 1975
HopMaruBHbIA KO3pIHUHEHT 3P deK- 0,15 Tunosas meTOoaHKa onpeneJe-
TUBHOCTH p, py6/(py6 - rox) HHA 3KOHOMHUeCKOH 3deKTHBHO-
CTH KanHTaJbHbIX BJIOXEHHA. M.,
«IJKoHOMHKa», 1976
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HanmeHoBaHHne nokasarteas

dopMyna HAH HCTOUHHK
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CpeaHeMecsiyHasi TeMNepaTypa HAapPYIKHOTO BO3-
C
ayxa (ueHTp) t,,';piﬁc

[loBhiwleHne TemmepaTyps BO3AyXa 3a cueT Ten-
A0BHACAEHHA B NMOMElleHHH KOTeabHOd “\tqs' °C
i

KoaddpHuneHT HCMONB30OBaHHSA MOTEPH TENJOTH ¢
AJs nogorpesa Bo3Ayxa 1(.,5

l'|0'l'epﬂ TeMJIOTH OT HAPYKHOro OXJNaXaeHHA KOT-
na ¢q,, %

OTHoOWeHHe KOAHYECTBa BO3AyXa Ha BXOle B BO3-
Ayxonojorpesareb (PBIT) Kk TeopeTHueckH HeoO-

xoauMoMy B,
Pacnonaraemas TenJjiora Ttonausa le. K X/Kr

KI1 BeHTHAATOPE NMgsenr, %

IMoBuuleHHe TeMnepaTypn BO3AyXa B 1yTbeBOM
BEHTHAATOPE Macur,, °

Ilepenaa noauux aasaeHni Hgenr, I1a
CpenneMecsivHan TemMnepaTypa BO3AyXa Ha BXOAe

B KaJOpH(EPHYIO YCTaHOBKY £, °C

PTM 24.030.50—75

dopmyna (24a) PTM

PTM 24.030.50—75

TennoBoii pacyer KoTaa
TIMII-314

To xe

>

»

dopmyaa (246) PTM

PTM 24.030.50—75
dopmyaa (24) PTM

Tabauya 5
Bapuanr | Bapuant 2
HaumenoBanne nokasarean Ocenb — Tleto | 3uma Ocetb — | Jlero | 3uma
‘BeCHa BECHa

Pacxoa tonausa By, T/u 68,556 [69,954]|72,28| 67,92 [69,358 72,63

Pacxoa rpeloulero  koHjaeHca- — — — 214,5 1199,61293,7
T2 AGyy, T/u

Honoanntenvunit pacxoax napal — - — - 8,121 —
Ha Il ADp,, T/u

Hononuntencuut pacxopx napal — - | - 2,11 | 6,23 | 17,87
Ha I12 ADng. T/‘l

Donoanuteabuniii  pacxox napa — _ — 14,18 | 9,44 5,76
na I13 ADn3. T/'-I

Jononuntenbhuit pacxox napal — - | - 8,46 | 5,28 110,96
Ha 14 AD 4, /4

Tabauya 4
a a a i
é' E_ - f‘; a ] ; g § é' §‘
a @ a. -4 = =g= 8 oy b= = = x
= o ] = < o 7] X L
= e = < = = < - ) o T =
—10,8{—9,1|—48{ 34 |11,8]|156( 18 |158]|10,1| 3,7 |-2,8] -8
1,2
0,213
0,2
1,08
40 838 40 804| 40 746) 40 604[ 40474 10411) 40377140 411| 40 511) 40 603 40 603} 40 603
84 84 84 84 84 84 81 84 84 81 81 84
281281281291} 3 3 3 3 298] 29]28t] 2,8
320 | 320 | 320 | 320 20 | 320 | 320 | 320 | 320 | 320 | 320 | 320
—6,8]—-5,1|—0,8] 7,5 16 19871222 20 14,3 7,8} 1,2 | —4
ITpodoaxenue Taba. 5
Bapuaut | Bapuaur 2
HauMeHoBaHHe nokasaTtens OceHb — Ocenb —
Becna Jlero | 3uma BecHa Jleto | 3uma
JonoanuTteabnnii  pacxoa napa — - -— 11,78 | 7,78 | 12,87
ua 15 AD s, /4
Pacxox napa Ha KajopHoe-| 34,29 |[33,95]43,64 — - —
pet Dy, T/u
CymMapHbit pacxoa napa SAD, T/u| 34,29 |33,95[43 64| 36,53 136,85(|47,46
JonoauuTteabnas wmomuocTs Ha| 8916,8 (8723 8/ 11498 11584 | 11761 14 908
BHYTPeHHEM TeMJoBOM moTpebJe-
HUH ANky, KBT
Tennopukauuonnas  mowmoctsf 157211 | —- - 157211 | — —
3HEProycTaHoBKH (6e3 Temiodnka-
UHOHHBIX NOTOKOB mnapa) Ng , kBT
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1.3. Pacuer 3KoHOMHM TONJHUBA

1.3.1. [las onpeseneHHs pacxoaa TOMJHMBA M0 BapHaHTaM Heo6Xo-
JHMO HafiTH KONHYECTBO TEMJIOTHI, MOJABOJAHMON K BO31yXy B KaJOpH-
¢depax, no ¢opmysae (24) PTM. PesyabTaThl pacueToB Mo yKa3aHHOI
¢opmyae mpuBeaeHsl B Tabu. 4. Jlns NeTHero pacueTHOro pexuMa
MOXHO npuHaATth ¢, =16,5°C; ana 3umuero pexuma f,  =—42°C
H AN oceHHe-Becennero ¢ =10,7°C.

1.3.2. Io popmyae (23) PTM paccyuraem Q"l:

AJISi OCEHHE-BECEHHero pexHma
Q. =1,17(1214,2 — 144) = 1251,8 k[ x'kr;
o

AJI1 JIETHETO pexXHMa
Q, = 1,17(1214,2—223,2) = 1159 xJlx/xr;

AAsa 3UHMHeEro pemuMa
Q, =1,17[1214,2 — (—57,4)] =1488,3 xllx/xr.

COOTBETCTBEHHO BeJHYMHA pacnojaraeMoi TemJOTH TOMJAMBA Gyaer
paBHa:
Qb =40314 kix/xr; QP =40222 x[lx/kr 1 Q; ==40551 kJIx/kr.
0 a 3

1.3.3. lasa onpeaesieHHs yAeJbHOrO pacxojfa TEMJOTH Ha Bblpabor-
Ky 3JIEKTPO3HEPrHH Ha PacYeTHBIX PeXHMaX Heo6XO0AHMO NPOAHANH3H-
poBaThb BO3MOXXHOCTH A06aBJEHHS HEKOTOPOrO KOJIHYECTBA CBEXero
napa Ha typ6uHy. OnpeaesnsieM U3 TensoBoro GanaHca nojorpesare-
Jie#l AONMOJHHTEJbHblE pacxoabl nmapa H3 OT60pOB TYpOHHLI 1Js Ba-
pHaHTa mojorpesa BO3lyXa NPAMbIM KOHAEHCAaTOM (CM. YepTex) H
pacxoj napa Ha KaJjopudepbl a5 BapHaHTa NoAOrpeBa BO3ayXa na-
poMm. PesysbTaThl 3THX pacyeToB CBeleHbl B Tab.. 5. 3xech xe npej-
CTaBJIeHbl pe3y/bTaThl PacyeToOB JOMNOJHHTENLHOH BbIPaGOTKH 3HEPrHH
Ha TenyoBoM norpeb/ennu no gopmyae (11) PTM.

1.3.4. Mcnonb3ys HcxoaHble faHHble Tabn. 2 H 5, BLIUHCAHM yaeb-
HbIit PacxoA TeNJOTHhi Ha BbIPAGOTKY 3/E€KTPOIHEPTHH MO pexHMaM.

Ins sumHero pexxuma — no ¢popmyse (9) PTM:

AJ1A BapHaHTa 2

s __ 5218,85-232045 4 3600- 14908

Dop, = 332045 + 13908

Aas BapHaHTta |

s __ 5218,85.232466 |- 3600.11498
9ep, = 332045 1 11498
Hnsa netHero pexuma — no ¢opmyJae (13) PTM:
a1 BapHaHTa 2
s __ 8518,04.300720 4- (3600 — 8518,04) 11761
op, = 300720
Jis BapuanTta 1
s __ 8518,04-300720 + (3600 — 8518,04) 8723
qﬂp,,_ 300720

=5121,18 «lx/(kBt-u);

=5142,45 «JIx/(kBt-u).

=8325,72 x[x/(xBT-u);

=8375,40 x[x/(xkBT-u).




PTM 108.030.09—81 Crp. 25

Jlna oceHHe-BeceHHero pexHma BHauwaJsie no ¢opmyae (14) PTM
onpexeaseTcs yAeNbHbIH PacXox TENJOTH Ha KOHAEHCAUHOHHYIO BHI-
paboTKy:

5363,96-273310 — 3600-157211
quu“—-—: 573310 — 157311 = 7752,15 Kﬂ)l(/(KB‘r.q).

YaenbHb pacxox TemJIOTH Ha BbipabOTKY 3J€KTPO3IHEPrHH omnpe-
nenasiercss no popmyae (13) PTM:
AN BapHaHTa 2

__ 5363,96-273310 + (3600 — 7752,15) 11584 ) , )
o5, = 373310 =5198 k[l (kBr-u);

ans BapuaHTa |

. 5363,96-273310 - (3600 — 7752,15) 8840 _ . ,
qapn — 10 = 5229,68 xk I x/(kBt-u).

1.3.5. Pacxon TtonnHBa Ha 3Hepro6/ioK ¢ yuyeToM 3¢((eKTHBHOCTH
cXeMbl Npe1BapHTEJbHOrO NOJAOrPeBa BO3JyXa Ha PacyeTHbIX peXHUMax
B CJyyae BO3MOXKHOCTH yBeJHYEHHs pacxofia nmapa Ha TypOHHY omnpe-
leasercs no ¢opmyae (12) PTM:

N5l 3HMHETO peXxuma:

JAJIs BapHaHTa 2

B — 5121, 18246952 - 1325,956- 104 39062
2T T —09125 148838 29307
0,93.0,9125(1 L )39309
— 14908-0,32 = 98582 — 4770,56 = 93811,2 Kr 'u;
A5 BapHaHTa |
- 5142,45.243629 1 1325,959- 104 39062

= . T—00125 14838 29307 T
0,98-0.9125(1 — ot W)sgaog

I 11498.0,32 = 98135,2 — 3679,36 = 94455,9 Kr, u;
ANS JIETHErO pexxHuma:
AJA BapHaHTa 2

8325,75.300720 + O 39062
K — 2 —_— Ty
Br=—o (1 L 0 Ty =94379,5 kr/u;
' R 0,9202 39309)

AJs BapuaHTta |l
B 8375,4.300720 + 0 39062

a7 1—0,9202 1159 29307
0,94.0,9202 (1 — e m)agsog
AJiI1 OCEHHe-BeCEHHero pexuma:
sl BapHaHTa 2

5198-273310-4-1020,66- 104 39062
K — = qe
By= 09809178 (1 T—09178 12518\ 30507 — 022998 krju;
A 09178 39309 )

=94941,7 kr/u;
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Ans BapuanTta |

5 3. . .10 5
B= 2 27313100T 9:(;;0]??51]3 ggggi ==92621,8 xr/u.
098-09178(1 S Bl g ot )39309
A 09178 39309

1.3.6. TlonyueHHble pacxoabl TOMJHBA COMOCTABJSIIOTCA € HCXOA-
HbIMH, TIO KOTODPbIM ONpe/eJieHbl [AOMNOJHHTENbHbIE PAacXOAbl Mapa iJsi
npe/BapHTeNILHOrO NojorpeBa Bo3ayxa. Ec/iH pasHOCTb MeX1y HCXo4-
HbIMH H MOJYYEeHHBIMH pacxoaamu cocraBaser 1,5% u Gosee, pacuer
NOBTOPSIETCH.

1.3.7. H3meHenne rogoBoro pacxoga TONJIHBA J1Jisi BapHaHTa 2
6yaer paBHO:

i=m

3 (By — By) ny = (93,811 — 94,456) 4000 + (94,456 — 94,941) X
- X 1900 + (92,295 — 92,622) 850 =—3806 1/roxn
(mpu Qb= 29307 Lk /Kr).

1.4. Onpenenenne U3IMeHEHHA NPHBEAEHHbIX 3aTpaT
1.4.1. TTo dpopmyne (4) n. 2.1.9 onpenensieM H3MeHEHHe 3aTPaT Ha

TONJHUBO:
ACrq=23(—3806,0) =—87538,6 py6/rox.

[To n. 2.1.10 PTM ¢ yuyeToM HOPMaTHBOB pacCYHTHIBaeM H3MEHeHHe
3aTpaT Ha aMOPTH3aUHUIO:

AC,=0,087 [(K, + K, +K¥, +Ki)—(Kip+ K2, +KI, )=
™ P ™ ™
=0,087 [(62000 438000 + 18600 4 1310) — (34600 4 36000+ 10000)} =
=3422,9 py6/rona.
[To n. 2.1.11 HaxoAHM H3MEHeHHE 3aTPAT HAa TEKYIIHI PEMOHT:
AC:;=0,18-3422,9=616,1 py6/roa.
H3MeHeHHe 3aTpaT Ha 3aMeliaeMylo 3JIEKTPOSHEPrHIO CJeAyeT Of-
penensitb no ¢opmysae (6) n. 2.2.1 PTM:

AC;=0,006(128,6-4000+ 100,5- 1900+ 106,3-850) —
—(0,15+40,087+0,18-0,087) (246 952—243 543) —128,6-109=
=4774,2—85743,75=—80969,55 py6/rox.

Toraa n3MeHeHHe TEKYILUHX H3JepXKeK B COOTBETCTBHH ¢ (opmy-
Jgoit (3) PTM 6Gyaer pasHo:
AC=—87538,6+3422,9+616,1 —80969,5=—164 468 py6/roa.
BennunHa M3MeHeHHs NpPHBEAEHHbIX 3aTpaT AJs BapHaHTa 2 B cO-
otBeTcTBHH ¢ popmynoii (1) n. 2.1.6 PTM pasHa:
A3np=—164468+0,15-39310=—158 571,5 py6/roxa.
Taknm o6pa3om, BapHaHT 2 oKa3biBaerca 6Gosee 3p¢PeKTHBHBIM H

obecneynBaeTr SKOHOMHIO NPHBeJEHHLIX 3aTpaT B pa3mepe 158,5 Thic.
py6/roa.
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TNTPHJIO)KEHHE 2
Cnpasounoe
KPATKHH OB30P PA3PABOTAHHbIX CMTOCOBOB
NPEABAPUTEJbHOIO MNOAOIPEBA BO31YXA
1. OBIUHKHE NONOXEHHUA

B Hacrosiiee Bpemsi H3BecTHO 6oJibllOe KOJHYECTBO pa3Ho0Gpas-
HbIX CXeM IpeiBapHTE/ILHOrO NOJOrpeBa BO3AyXa C Pa3JHYHBIMH rpeio-
HIHMH areHTaMH, NO-pa3HOMY BJHAIOUIHX Ha paboTy KOTJia H Temao-
BYIO cXeMy 0JI0Ka B LeJIOM.

[lo Tuny Hcnosab3yemMoro aJisi MOAOrpeBa BO3/yXa areHTa cCXembl
npe/1BapHTebHOrO NOJAOrpeBa BO3AYXa MOKHO Pa3ie/HThb Ha CJEAYfo-
1{He OCHOBHbI€ rpyNMbi:

MOAOTPeB TEMNJIOTON YXOAALIHX ra3os;

nojorpeB TemJaoToii napa, or6HpaemMoro H3 TYpOHHB, B KOTJaX C
OGBIYHBIMH KOMMOHOBKaMH XBOCTOBbIX MOBEPXHOCTEH Harpesa;

NOJIOrpeB Ten/aoToH napa, or6HpaemMoro H3 TypOHHbLI, B COYETaHHH
C YCTPOHCTBaMH, H3MEHSIOIHMH COOTHOLLEHHE BO/SIHbIX 3KBHBAJIEHTOB
ra3oB H BO3/yXa;

KOMOHHHPOBaHHble CXeMbl Mpe/BapHTENbHOrO MOAOrpeBa BO31yXa;

N0/I0rpeB BO3/yXa NMOCTOPOHHUMH HCTOUHHKAMH TenJa.

OnucaHusa psjla cXxeM Ka)K10# H3 YKa3aHHbIX IPynn jaHol B pa3je-
aax 2, 3, 4, 5, 6 Hacroslero npuJjoxeHHss. B pasaene 7 npuseaex
nepeueHb aBTOPCKHX CBHAETEJNbCTB MO OMHCAHHBIM CXEMaM.

2. NPEABAPUTEJIbHBIA NOJAOTPEB BO3/YXA TEMJIOTON
YXOAsilHX FA30B

[IpeaBapuTe/ibHBII NOAOrPeB BO3AyXa TEMJOTOH YXOAMUIX ra3oB
MOXKET OCYLLECTBJATbCA KAK HENOCPeACTBEHHO ra3aMH, Tak H ¢ IO-
MOMILbIO NPOMEKYTOUHOrO TENJIOHOCHTEJISA.

B kauecTBe mpHMepa NMPSMOro HCNOJb30BAHHA TEMJOTHl yXOLSILHX
ra3oB /ISl MOJOrpeBa BO3JyXa mepel pereHepaTHBHBIM BO34YyXOnojaorpe-
BateseM (PBB) moxno npusectn cxemy BTH um. ®. 3. 13epxun-
CKoro, npuMeHeHHyI0 Ha Kotae [1K-41 6aoka 300 MBt KapmaHosckoit
'P3C. B cxeMe ncnosb3yercst npeaBK/IoYeHHblil (110 BO3ayXy) Ky6 H3
CTEKASHHBIX TPYGoK (uepT. l,a). [lo aauHbIM HCnbiTaHHEl Takas cxe-
Ma nosBojsier obecneuutb Ha Bxoae B PBB remnepatypy Bo3sayxa
80°C n npH 3TOM CHH3HTb TeMIepaTypy ra3oB Ha BbiXole H3 KOT.a
npumepHo na 60°C.

Haun6onee pacnpocTpaneHHbIM cnocoG6OM npejBapHTENbHOTO N0.10-
rpeBa BO3/lyXa TeMJOTOH YXOAALIHX ra3oB fBASETCH PEUHPKYAALHs
ropsivero Bosayxa. [lpocteiiilas cxema peuHpKyJsiLLHH TFOpPsivYero BO3-
JlyXxa Ha Bcac AyTbeBOrO BEHTHJNATOpPAa MpejAcTaBJieHa Ha uepT. 1,6.

CxeMa peUHpPKYJSILLHH C HCMOJIb30BAHHEM CNEelHaJbHOFO BEHTHJs-
Topa, pabGoralollero Ha ropsiueM Bo3ayxe, paspa6Gorannas 3uO, npen-
cTaB/ieHa Ha uepT. |, 8.

CxeMa peuUHPKYJSILHH, B KOTOPOH AYTbeBOH BEHTHJsiTOpP paboTaer
Ha XOJIOAHOM, a PEUHPKYJASLHOHHBIH Ha caabo noJgorperoM BO31yXe,
npepsoxeHHas MIU, npeacrasiena Ha uepT. 1,e.



CxeMbl NpeABapHTEILHOTO NOAOTPERA BO3AYXA TENAOTOW YXORAWMHX Ta30B

B s

(a3

R

6

—e—e—o— 2038/ —— Jasz?yx — — — — xondencam

a — NPEABAPHTENbHMIA NoAOTpPeB B CTEKNSHHOM Ky6e; 6 — PEeUHPKYJARIUHA Topsivero BO3AYXa Ha BCAC AYThEBOTO BEHTH-

AATOPa; 6 — PEUHPKYASIHA TFOoPAYEro BO3AYXa Ha HaNoP AYTLEBOTC BeHTHAsNTOpa (cxema 3HO); 2 — peUHPKYNAULKA

ropauero BO3AYyXa no cxeme M3IH: O — peuHpkyasuus XxonaoaHoro Bo3ayxa no cxeMe TK3: e — raszosnifl ucnapureis

¢ NapoBLIM KaaopudepoMm; & — BoJOHaNOAHeHHasi TPYOKa; 3—3KoHOMall3ep HU3KOro AaBJAEHHR ¢ BOAAHBIMH KaJlopHdepaMhu;

1 — BeMTHAATOP PEUHPKYAAUHHK, 2 — OCHOBHON BeHTHAATOP; 3 — KajnopHdep; 4 — pereepaTHBHbIA BO3AYXONoAOrpeBaTelh;

5 — Tpy6uaThifl  BodayxonoaorpesaTtenb, 6 — SKOHOMalizep HH3Koro AasneHus; 7 — crekasannnifi Ky6, 8 — rasosbie HcCila-
pHTeAH; 9 — BodoHamOJAHEHHbie TPYOKH

Yepr. |
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Cxema noporpeBa Tensorvoi napa, or6upaemoro n3 TypOunm no o6uiuHON cxeme

2 J

e —

10

§ 2

foda ~ ———— nap clemud . — - — nap u3 omdopob 8

a — OAHOCTyneHsaThifi moaorpes BO3AyXa B KadopHdepax (napoBmix, BOASHMIX); & — ABYyXCTyneH-

YaThiit noporper Bo3yxa B Kajopudepe, 6 — MHOFOCTYNMEHYATHA nogorpes BO3AyXa NO CXeMe

Butpu-Ciop-Cen; 2 — nonorpes B kajopudepe nuratenabsoii Boaoit nocae MBIl ¢ ycrauosxoil
RONONHHTEAbLHOTO IKOHOMaii3epa BBICOKOTO AaBJCHHA,

I — na wanope peHTHaAnTOpa; [/ — na Bcace BeHTHAATOPA;
1 — TpyGuaTmifi Bo3ayXxonoAorpeBaTesb; 2 — Kanopudepn; 3 — senTHASTOP; 4 — KoTea; § — 3KOHO-
Maiizep BLICOKOro AABJNEHHS; 6 — pereHepatusHbie NOAOTPEBATEAH HH3KOrO AaBAeHHs; 7 — ra3oBbiil
nolorpenartesb NHTaTeAbHOR BOAM; 8 — Aea’paTop; 9 — pereHepaTHBHLIl BO3IAYXONOAOrPEeBaTEIb;
10 — noporpesaTesin BHICOKOro AaBAEHHA

Yepr. 2
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Cxema npeaBapHTEAbHOrO NOAOrpPeBa BO3AyXa B Kajdopudepax Tenaotoid napa, orbupaemoro ua typGuum,
Ha T3
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@ — TenIOHOCHTeb Nap; 6 — TenJAOHOCHTe b BojAa; | — BO3AYXOMOAOrpeBaTeh; 2 — NojorpenaTent ceteBoil BOAn;
3 — Kaqopuopep

Yepr. 3
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Cxema peluupKYJ/SIUHA ¢ BEHTHASTOPOM, PabOTalOUHM HAa XOJIOAHOM
BO3.1yxe, pazpaboranuasi TK3, npeicraBneHa Ha uepr. 1,0.

CxeMbi NpejBapHTENbHOrO NOAOTPeBa BO31yXa € HCNOJb3OBaHHEM
NIPOMEXXYTOYHOTO TEMJIOHOCHTEJsl AJA Nepejayd TemIoThl OT rasoB K
BO31yXy, pa3pabotanubie BTH um. ®. 3. [3epxuHCKOro HJH C era
y4yacTHeM, Npe/cTaB/aeHbl Ha 4epT. 1, e, 3.

3. NOJIOTPEB BO3/1YXA TEMJIOTOH MAPA,
OTBUPAEMOTO U3 TYPBHHDI

INMosgorpes Bo3syxa B napoBbiX H BOASIHBIX KaJjopHdepax H pasnHuy-

HbIX TenJI006MeHHHKaX TenJoToi napa, or6HpaeMoro H3 TypOHHBI, OCy-

Pa3oMKkHyTas ABYXCTyneHuaTas cCXeMa NpeiBAPHTENbHOrO MOAOrpen:l
BO3/lyXa TEMIOTOH napa, oT6upaemoro u3 TypOunm

Omdoper

H3 nomesswoy
™
x
3
$
r 7
|

aNU Gex
1 — nyTbeBOil BEHTHARTOP; 2 — OCHOBHas KaaopHpepHas YCTaHOBKa (2-8 CTy-
nensb); 3 — oTonHTeabhbie annapaTw (i-1  cTymenn); 4 — MpoMeXyTouinie
TeNnNoO6GMEHHHKH; 5 — Hacoc
Yeprt. 4

LECTBJISIETCS. HEMOCPEACTBEHHO MapoM WJIH KOH/J€HCAaTOM H CeTeBOH HJIH
UHPKYJNSILHOHHOH BOAOH.

CxeMbl ¢ Hcnoab3oBaHHeM napa, oT6HpaeMOro H3 TypOHHBI, AJis
npenBapHTENbHOTO MOJOrpeBa BO3AyXa B KaJjopHudepax, paspaborau-
Hble BTU uM. ®. 3. [I3epkuHCKOro, npeacTaBlieHbl Ha 4epT. 2,a H 6.

CxeMa BHEKOTJIOBOTO MOAOTpPeBa BCEro KOTEJNbHOro BO31yXa na-
pOM, OT6HpaeMbiM U3 TypOHHBI, TPHMEHEHHAst HAa 3JIeKTPOCTaHUHH Bur-
pu-Ciop-Cen (Ppanuns), npeacrabieHa Ha uepT. 2, 8.

Ha uept. 2,2 noka3aHa cxema BHEKOTJIOBOrO NOAOrpeBa BO31yXa
NHTaTe1bHOH BOAOH, CAPOEKTHPOBAHHAA Ha HEMEUKOH 3JeKTPOCTAHLHH
XeHeke. Dta xe cxema 6nsa npumeHeHa CKB BTH npu paspaborke
TEXHHYECKOro NMpoeKTa noJynukosoro kotaa 500 MBr.

CxeMa BKJIOYEHHs KaJopHdepa npu nojorpeBe Bo3ayxa Ha TILL
napoM H NpsiMbIM KOH/J€HCcaTOM NpeAcTaB/eHa Ha YepT. 3,a H 6.

Pa3oMKHyTast cxemMa ABYXCTYNEHYaTOro MNpeiBapHTENbHOrO MOAO-
rpeBa Bo3ayxa, npepJoxeHHas BTH um. ®. D. [IsepxuHckoro, npea-
CcTaBjeHa Ha ueprT. 4.
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Cxema nojorpesa Bo3ayxa cetreBoi Bogoi (T-110-130)
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Soda

cemeban Boda

| — noporpeBaTenb BOAB, HAYULEeN Ha Kanopudep; 2, 3 — nogorpesatenu ceTeBoil BoAbl, 4 — Kano-
pudep; 5 — ceteBoil Hacoc; 6 — BoJdorpeitHasi KoTeJbHas
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“apom_)l‘«’s nojporpes B COUETAHHH C HIMCHCHUEM COOTHOINEHHS BOAAHLIX 3KBUBAJEHTOB ra3os
H BO3AyXa B BO3AYXONOAOFpEBATEIC
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@~ CXeMa DPA3ACACHIIBIX XBOCTOBBIX NOBepXHOCTell narpesa © Fa3obBbiM uenaputedem B GailnacuoMm raioxNoae;
G- CXEMA NOAOrpeBa  ROIAYNA  APHMLIM  KOWIEHCaToM  TYPOHHLL B CONETAHMH € IROHOMAICPOM  HHIKOTO
AARJCUHY, BRJAOYECIHHLIM 14 }_')a:[ﬂ@j}bﬂ() B()I’ﬁ;’l’y‘X()iu),{1(){’{)&',‘?3;1‘!"051i(.) o Falas; @ ~ Tey e, C Z‘}I.(()HOMaf'[j{,‘;)i‘),’\-1
BhICOKOGIO AABACHHN,
[ — Tonka; 2 — neprudHbil napofeperpesateab. J — BTOPHUHWIT Maponeperpenateb; 4 — poldsiofl sKomoMail-
3ep: 5 — peresHepaTHBHLIT BO3AVIXONOAOIPEBATEAb, 6 — PErYIHDYIOULHE 3aCA0IKAL 7 — ARMOCOC, § — razosbii
HCnapuTean; 9 — waxopudep; 10 — nacoc: 11— peaspavop. [2 — 3RoHOMAlep BHICOROTO AaBaeHHA; 13 — no-
JAorpeBaTedan MHTAaTe1bHONH BOAB, [4 — IKOHOMAHICD HMIKOrO AaBjaeHHs

Yeprt. 6
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Cxema nojorpeBa Boszayxa Ha TOLl cereBoit BOAO#H mnpeacrasJexa
Ha yepT. b.

4. NAPOBON NONOTPEB B COYETAHHH C UBMEHEHHEM COOTHOWEHMUS
BOASAHDLIX 3KBUBAJIEHTOB FA3A H BO3J1¥YXA

CxeMbl Mpe1BapHTENbHOrO NMOAOrpPeBa BO3JlyXa NMapoM B COYETAHHH
C M3MEHEHHEM COOTHOLLUEHHs BOJAHbIX 3KBHBAJIEHTOB AJSl KOTJIOB C pac-
ulenJeHHbIMH rasoxogamu O6uian npeayoxerst BTH um. ®. 3. [3ep-
xkuHckoro, HITO U KTH u ap.

Cxema NPeaBaPHTENLHOTO NOAOTPEBA BO3AYXA € H3IGLITOUHBIM KOJNMYECTBOM BO3-
AyXa, NponycKaemoro 4epe3 BO3AYXONOAOrpeBaTE]b

_JIC-au

N

_T__.___J

[25__

1 — BoayxononorpepaTenb; 2 — nauraTeaAbHblll Hacoc; 3 — aeaspaTop; 4 — NOAOTPEBATEIH

ceteBoil Boal; 5 — kaJopurdep; 6 — nacoc rpewuiere Konaencarta; 7 — BEeHTHAATOp; 8 — BO3-
AYWHO-BOAAHON TennooGMEeRHHUK
Yepr. 7

Ha uepr. 6,2 nokazaHa cxema npeaBapHTENbHOrO NOAOrpeBa BO3-
AyXxa nas kotaa Gaoka 800 MBt na Caapsinckoit 'PIC.

Ha uepr. 6,6 npeacrasnena npeanoxensaa HIIO LUKTH cxema
npe/IBapHTENbLHOrO NMOJAOrpeBa BO3AYXa KOH/eHcaToM TypOuHbl B coue-
TAHHH C 3KOHOMAH3epoM HH3Koro aaBieHda (DHJL), BKJIIOUEHHBIM IO
BOJe B TEMJIOBYIO cXeMy TypGOyCTaHOBKH, a MO ra3aM— napaJJesbHO
BO3/1yXOMOAOrpeBaTelio,

CxeMa npenBapHTeNbHOr0 NOAOrpeBa BO3AyXa KOH/JEHCATOM Typ-
6HHBI B COUETAHHH C 3KOHOMaH3epoM BblCOKOro jaasjeHus (IBI) aas
6aoka 300 MBr Konakosckoin 'P3C, paspaborannas HIIO LIKTH,
npeacTaB/deHa Ha yepr. 6, 8.

B ycnoBHAX pa3OMKHYTOH CHCTEMBl MbUIENPHIOTOBJAEHHS ¢ ra30BoM
cywko# Tonausa mecto DHJA n OB/l B kauecTBe noTpebutens tenaa
ra3oB HCMOJIb3yeTCsl pa3MOJIbHOE YCTPOHCTBO, YCTaHOBJEHHOe mapaJ-
JeJIbHO BO3/yXONojorpeBartesio Kotia. B aroMm yctpoiicTBe ojHOBpe-
MEHHO NMPOH3BOAHTCA H CYIIKAa TOMJIHBA.

CxeMa npeaBapHTEJbHOro noaorpeBa ¢ H3GLITOUHHIM KOJHYECTBOM
BO3/lyXa, MPOMyCcKaeMOro uepes BO3yXONOLOrpeBaTeNb, NPEACTaBleHa
Ha yepT. 7.
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KoM6uHHpOBaHHKE CXEMbl NPEABAPHTENLHOTO NOAOrPeBA BO3AYXA

/

a — covyeTaline napoBoro MoAcrpeBa ¢ peUuHpKyAsUHell ropavero Boaayxa; 6 — naposoi
nojorpep Bo3AyXa B K&8CKaAHOM TpyGuaToM BoadyXxonoporpesatese;, 8 — PEUHPKYAAUHA
BO3AYXa B KackKalHoM BO3AyXOoMoAorpeBaTene; & — MOLOTPEB BO3AYXa B KACKAAHOM KOM-
GHHHPOBAHHOM BO3AYXOMOAOTrpeBaTeNe YXOAAUWLHMH ra3aMH, O — KOMOHHHPOBaHHAN CXEMA
ApeABapHTenbHOTo MoJorpeBa BO3AyXa MNepea KacKalHbiM Bo3ayXoRojorpeBaTenaeM KoTaa
Gaoka 800 MBT;
I — Kanopugep ycTanosNeH Ha Hanope AYTheBoro BeHTHANTopa; [/ — Kaaopudep ycra-
HHORJEH Ha Bcace AYTLEBOTO BEHTHAATOPA:
1 — TpyGuaThift BoaayXomoaorpeparteab; 2 -— KadopHdeph; I — BeHTHARATOP; 4 — orheBoil
noaorpesarte/b; 5 — NOAOTPEB LHPKYJASUHOHHON BOAOH; 6 — HA Hanop AYTheBOTO BEHTH-
asiTopa; 7 — pereHepaThBHBII BO3AYXONOAOTPeRaTeNh

Yepr. 8
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CxeMm noaporpesa INOCTOPOHHHMH HCTOUHHKAMH
TENJAOTH

Wawomwsid wupnuy

> e
Masym g Hazpemeri
Bo3dyx
\ Xanodmoid Xonodwoui' B033yx

bo3dyx

N Q/B xomen
24 ~—~E|
]
a — ornesoit noaporpes Bo3ayxa; O — noforpes Ta3aMu
or I'TY;
| — pereHepaTHBHBI Bo3ayXxonoaorpepartesb; 2 — KaMmepa
CTOpaHHA

Yepr. 9
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5. KOMBUWHUPOBAHHBIE CXEMbI NPEABAPHTEJIbHOIO NOAOTPEBA
BO31YXA

[1pn npoekTHpOBaHHH MOLUHbLIX 3Hepro6/JOKOB B CBA3H ¢ OCOGEH-
HOCTSIMH NOJOrpeBa BO3/yXa NMPH PacTonKe KOTJIOB, He06X01HMOCTbIO
YaCTHYHOTO MJIH MOJIHOro 3abopa Bo3JyXxa Ha KOTAbl CHAPYXKH H ApY-
FHMH YCNOBHAMH NPHMEHAKTCA KOMGHHHpOBaHHble CX€Mbl nojiorpeBa
Bo3ayxa. Haubosee pacnpocTpaHeHo coueTaHue NapoBOro nojorpena
C peudpKyJsilueil ropsiuero Bosayxa (ueprt. 8,a).

CxeMbl mojiorpeBa BO3lyXa NapoM B COYETaHHH C MOJOTPEBOM yXO-
JSIUMMH ra3aMH B TaK Ha3blBaeMblX KacKaJHblX BO3[yXOnoaorpeBare-
Jsx, npeanoxenHoix 3u0O, nokasanb Ha ueprt. 8,6, 8, 2, d. 3u0 co-
BmectHo ¢ BTH um. ®. 3. JI3epxunckoro pa3paboranH KacKaiaHbiit
BO3AYXONoOAOrpeBaTeNb C BKJIOYEHHEM KacKaJHOH CTYyneHH Ha Bcac
JAYTbEBOrO BEHTHJASATOpa (cM. uepT. 8,6).

6. MOAOIrPEB BO3AYXA MOCTOPOHHUMH UCTOYHUKAMH TENJOTDI

K cxemam noporpera Bo3ayXa NOCTOPOHHHMH HCTOYHHKAMH Ten-
JIOTHl OTHOCSITCH CX€Mbl C OTHEBbIM MOAOrpeBOM Bo3lyxa (uept. 9, a)
H CXeMbl C MOJAOrpeBOM BO3AyXa MyTeM HCNOJb30BaHHs raszos ot ['TY
(npumeHnsieMoll B KauyecTBe NpPHBOJlA, HalpHMEP, BEHTHJIATOPA) H CMe-
LIeHHs] HX ¢ BO3ayXoM (4ept. 9,6).

7. NEPEYEHb ABTOPCKHX CBHIAETEJILCTB
NOo CXEMAM NMPEABAPHTEJNIbBHOTO NMOAOIPEBA BO3AYXA

7.1. PuxTtep JI. A. Cnoco6 peuHpKy/AsiuHH BO3AyXa B BO3AYyXONOAOrpeBate-
51X MapoBHIX KOTAOB. A. ¢. Ne 156259 ot 13.09.62.

72 Jlokwuud B. A, Tyauun C. H. ¥YcrpoiictBo ansi Harpesa Bo3iyxa.
A. c. Ne 333372 ot 21.03.72.

73 Joxkwuu B, A, Tyaun C. H. ¥YcrpoikcTBo aas Harpesa Bo3ayxa.
A. c. Ne 367316 or 23.01.73.

74. Anatoscku#t JI. E, Teabrman A. 3. Cnoco6 uarpesa Bo3ayxa,
NOCTYNAIOIEro B TONKY KoTesibHOro arperata. A. ¢. Ne 202178 ot 14.09.67.

75 Anatosckuin JI. E, Teabtman A. 3, 3amaruuu JI. HU,
Xaanynosuu B. A, Cnocob narpeBa Bosayxa. A. c. Ne 260630 ot 06.01.70.

76. Anatosckuin J. E, Bypreuu TI. A, TFeavrmMan A I, Xa-
aynosuy B. A. u ap. Cnoco6 HarpeBa Bodayxa. A. c. Ne 194841 or 12.04.67.

77. Tuneu A. Y, Mouau C. U, AnatosBckuit JI. E. u ap. Cnocob
CHHYKEHHA TeMIepaTypH yXOASLIMX ra3oB B KOTeJbHHX arperatax. A. c. Ne 301493. —
«OTtkpuiTHa. H306petenns. [TpomuiusienHnie o6pasub. ToBapHble 3Haku», 1971, Ne 14.

78. Anekcauapos b. U, Jinuneu A. Y., Bumau B. M. u ap. Muoro-
xoaoBoft Bozayxonogorpeareab 3HO. A. c. Ne 180283 or 26.04.65.
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79. Anekcanapos b. U, Jluneu A ¥, Buman B. M. u ap. Cnocob

npeioTBpalleHHss KoOppo3uH TpybGuaThix BO3ayxomogorpeBaTtesed. A. c¢. Ne 18028+
o1 26.04.€5.

7.10. luneu A ¥, Jlokwuu B, A, domuua B. H, Kysueuno-

sa C. M. MtioroxonoBoii Tpy6GuaThiii Bo3ayxonoaorpeBatedb. A. ¢. Ne 337613
ot 05.05.72.

711. Anatosckuhn JI. E, Teavtman A 3. Cnocob npeaBapHTenbhoro
nojorpeBa AyTheBoro sodayxa. A. c¢. Ne 205039 ot 13.11.67.
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ITPHJIO)KEHHE 3

Cnpasgouroe

MAPAMETPbI HEKOTOPbIX TYPBOYCTAHOBOK
HA OCHOBHbIX PE)XUMAX PABOTDI



Tabauya 1
Typ6oyctanoska BT-50-1 ({=565°C, p=12,75 MIla)
HaumenoBanne n7 116 15 i N4 113 12 It B, b, K?:f:g
1. KOHAEHCAUHOHHBIH peXHM
Pacxox napa u3 or6opa D, T/4 4,75 5,3 — 6,75 0,8 3.4 5,2 4,35 — — 110,2
SuTanbnus napa im, KAK/Kr 3138,3 13059, 1 —  12928,812798,5(2705,512635,5(2517,8] — — 2309,5
JlasaeHune B ot6ope pm, MIla 1,97 1,31 { 0,671 | 0,671 ( 0,321 | 0,175 | 0,103 {0,0412| — — 10,004903
SHTAbNHA KHAKOCTH ¢k, KIK/Kr 820 | 734.5 667,4 | 559,4 | 43+,5 | 411,9 | 312,6 —_ —_ 136,6
Pacxon Boabl Gm, T/4 148,2 130,51 130,5 | 117,6 117,6 —_ — —
Duranbius BoAb Ha Bxoge ¢, kx/kr| 778,1 | 692,6 — 538,4 | 455,4 | 390,9 | 291,6 | 210,7 —_ — —
duTtaabnusa soasl Ha Bhxo-| 866,1 | 778,1 - 667,4 | 538,14 { 455,4 | 390,9 | 291,6 — — —
e q”, kIIx/kr
Hcnoab3oBaHHB nepe-| 383 | 462,2 — 592,5 | 722,8 | 815,8 | 885,8 | 1003,5| — — 1211,8
nag hAm, xJIx/kr
Mounocts TypOuun Ngp, KBT 41120
Koanuectro Tenors, oTnyckaemofi| — — — — — — — — 0 0 —
oT TYPOHHB norpeGHTe-

ai1M, Qorn, IIX/Kr

2. BeHTHAAUHOHHBI peXuM
Pacxox napa u3 ot6opa D, 1/u 10,45 | 14,35 ] 5,8 3,5 2,5 7,5 1,8 1,6 | 115,4 68,5 8,45

OHTaabnuA napa im, KIXK'kr 3210,8(3121,1{2984,1}2984,1(2844,2)2740,32636,3] 2573,9{2578,9 | 2636,3 | 2578,9
Hasnenne B ot6ope p,, Mlla 3,33 § 2,15 11,103 | 1,103 | 0,515 | 0,274 | 0,133 (0,08188]0,08188] 0,133 |0,00304
DHTaNbMUA KHAKOCTH ¢k, KILXK/Kr 926,4 | 787,3 | 766,3 | 667,5 | 631,8 | 473,5 | 442,4| 383,8 | 390,9 | 418.3 —
Pacxox Boanl G, T/4 250,6 215 215 215 | 12905 13,65 2040 —_

Surasbnus Boabl Ha Bxoje ¢’, KIx/xr | 884,9 | 745,4 l 692,6 | 610,9 | 516,2 | 431,6 | 388 | 113,5 | 234,6 | 358,2 —

18—60°0€0'801 W.Ld gt diD




I1podoascenue taba. 1

Hanmenosanue 17 116 s I . 4 n3 nz m B, I B, K?:f:g-

DHTaabnusa Boaw Ha Bbixo-| 994,3 | 884,9 [ 745 4 | 667,4 ' 610,9 ‘ 516,2 | 421,5 ’ 362,8 | 358,2 | 431,6 —
ne q”, kx/kr

Mcnoabsosannmii  mepe-| 310,5 | 400,2 | 537,2 | 537,2 l 677,1 | 781 | 885 ] 942, 4 I-94~2,4 ' 885 | 942,4
naa hm, xIx/xr

MouHocts TYpO6HHN Nap, KBT 54190

KosnuecTBo TenJoTw, oTnyckaemo# | — — — — _ — - —  1252,14| 149,74 —
oT TYpOHHDB norpeb6uTe-
anM, Qora, IIX/Kr

3. KonpeHcaunoHubid

¢ TenaoPpHKauHOKHOH BbIpaboTKOH

Pacxoa napa u3 or6opa D, T/4 5,2 6,25 — 6,65 0,8 3,4 4,4 2,15 | 57,3 — 62,6

AuTaJbNHA Napa i, KIAK/Kr 3138 |3058,7| — [2928,42798,1|2705,5]2639,3|2532,8]2532,8 — | 2345,1

HaBaenne B ot6ope pn, MIla 2,08 | 1,372 | 0,708 { 0,708 | 0,338 | 0,187 |0,113710,05001|6,05001] — {0,00368

DHTaJbNHA XKHAKOCTH ¢y, KIIK/Kr 829.6 | 734,5 - 667,5 | 566,9 | 445 | 423,6 | 332,7 | 338,1 —_ —

Pacxoa Boan Gm, T/4 156,4 137,35(137,35] 125,1 | 125,1 | 67,8 495 — —_

Dnurtaasnus Boabl Ha Bxoje g, k x/kr | 787,7 | 692,6 — 546 | 463,8 | 402,6 | 323,9 | 243,4 | 62,8 — —

dHTanabnua Boan Ha Bbuixo-| 877,8 | 78%,7 —_ 667 ,4 546 463,8 | 402,6 | 311,7 | 317,2 — —_
ne q”, kIx/kr

Hcnoab3oBanub it nepe-| 383,3 | 462,6 —_ 592,9 I 723,2 | 815,8 | 882 | 988,5| 988,5 —_ 1176,2
nag Am, KAX/Kr l

Mouunocts Typ6HHB Ngp, KBT 39640

KosnyectBo TensioT, oTnyckaemoh — —_ —_ — - — —_ — 125,93 — —

oT TYpPOHHM norpebKrTe-
aaM, Qorn, TIK/kr

¢p "d1D 18—60°0£0'801 WLd



Typ6oycranoska BT-100-1 (=565°C, p=12,75 MIla)

Ta6ruya 2

HaunMmenosanue nz I16 ns I 4 n3 M2 nt B, B, K::TI:);H'
1. KoHaeHCAUHOHHBIH peXuM
Pacxoa napa u3 or6opa D, T,u 10,1 12,3 — 13,15 | 3,25 7,2 12,3 ] 9,25 — -— 208,75
IHTaNBNHA NaPa {m, KIXK/KT 3146,2(3061,51 — [2926,7{2794,7(2715,5{ 2646 | 2506 — — 2300,3
JaBaenue B or6ope pm, MIla 2,138 | 1,393 — 0,706 | 0,339 | 0,206 { 0,124 {0,0398| — — 0,00481
dHTanbnus KUAKOCTH ¢k, Kx/kr | 833,8 | 730,3 — 667,5 | 518,7 | 497,8 | 433,2 | 308,8 — — 134,9
Pacxoa Boab G, T/4 286 286 — 1250,15]250,15(250,15]250,15(213,45| — — 208,75
SuTaabnus Bob Ha Bxoge ¢, kA x/kr | 791,9 | 688, — 546,4 [476,82) 412,3 | 291 176,4 —_ — —_—
DHTaabnua Boam Ha Buxo-| 884 | 791,9 - 661,5 | 546,4 | 476,8 | 412,3 | 287,8 - — —
ne q”, xx/kr
Hcnoanb3oBanuni nepe-| 375 | 4589,7 — 594,6 | 726,6 | 805,7 | 875,3 |1015,2| — — 1221
nag hm, KIK/kr
MoutHoctb TypOHHB Ngp, KBT 80470
KosnuecTBo Temjorsl, oTmyckaeMoi — —_ — —_ — — — — 0 0 —_
oT TYPOHHH norpeburte-
asM, Qorn, [Ix/u
2. BEeHTHAAUHOHHBIN PeXHM
Pacxox napa u3 or6opa Dm, T/4 19,3 | 25,8 [ 10,65 ] 7,45 | 9,25 | 27,5 | 4,4 — 128,6 | 188,+4 | 12,7
OHTaNbNNA Napa in, KIDX/Kr 3199,4)3107,3|2968,6 | 2968,6 | 2827,4 [2722,2)2561,7f — |2417,2]2561,7
Iasnenue B ot6ope pm, MIla 3,305 | 2,128 [ 1,089 | 1,089 | 0,514 | 0,271 |0,0785f — |0,0211(0,0785 |0,00294
DHTAbNHA AKHAKOCTH Gk, KILK/Kr 925,5 | 784,8 | 763,8 | 667,47 556,43 | 535,5 | 380,45{ — | 240,5 | 352,4 | 99,7
Pacxoa Boabl Gm, T/4 1446 446 446 | 381,8 | 381,8 | 381,8 | 193,5 — 3965 | 3965 12,7
SuTaabNMA KOHleHcaTa Ha Bxo-| 833,7 | 742,9 | 688,4 | 610,5 | 514,5 | 355,7 | 275,4 — 148,3 | 217,9 —

ne ¢q', xJx/Kkr
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ITpodoascenue raba. 2

Konzen-
HaumeunoBauue n7 116 s ’ a1 4 3 2 i B, B, catop
duraasnus Boan Ha Bbixo-{ 991,3 [ 883,7 | 42,9 ’ 667,5 | 610,5 | 514,5 | 359,5 — 217,9 | 321,8 —
ne g”, kJx/Kkr
Hcnoab3oBaHub it nepe-\ 321,8 | 413,9 | 552,6 ’ 552,6 | 693,4 | 799,1 | 959,5 — 1104,0} 959,5 —
nag hm, KIK/Kr
MouHocts Typ6HHB Nsp, KBT 104 920
Koanyectso TenJaoTh, oTnycKaeMoi — — — — — —_ — — 275,9 | 411,9 —
oT TYypOHHB norpebGHuTe-
2™, Qorn, [IXK/u
3. KonpencaunoHsbii
C Tenao@UKAUHOHHONH BbIpaGoTKOM
Pacxox napa 3 or6opa Dm, T/4 11,7 15,7 — 12,55 | 3,8 7,8 12,3 | 6,565 100 —_ 133,35
OuTanbiMA Napa im, KIK/Kr 3147,913063,7 [ 2927,1|2928,8 | 2793,4 | 2718,5| 2650,2 [ 2519,4 | 2519,4| — [2262,6
JaBaenne B or6ope pm, MIla 2,334 | 1,52 | 0,775 | 0,775 ] 0,375 | 0,227 | 0,137 | 0,049 | 0,049 — 0,00378
DHTaNbNHA KUAKOCTH Gk, KILK/KP 851,8 | 730,3 — 667,5 | 530,8 { 509,9 | 446,2 | 330,2 | 336,4 — 117,3
Pacxoa Boabl Gm, T/4 313 313 313 | 272,6 | 272,6 | 272,4 | 272,7 | 138,1 — 133,35
SHTanbnus BoAn Ha Bxofe ¢’, kLk/kr | 809,9 | 688,4 — 560,6 | 488,9 | 425,3 | 321,9 | 181,8 —
dHTaabnua Boas Ha Buxo-| 9059 | 809,9 | — | 667,5( 560,6 | 488,9 | 425,6 | 309,2 —
ne q”, xJLx/xr
McnoabsoBaHHBI nepe-| 373,4 | 457,5 | 594,1 | 592,4 | 727,9 | 802,7 | 871,1 {1001,8{1001,8 — 1258,6
nag Am, kKIX/Kr
MomnocTb Typ6HHB Ngp, KBT 80 790
KonnyecTBo TemaoTh, OTmycKaeMo — — — — — — — — 214,1 _ —_

oT TYpOHHN
aaM, Qorn, [IK/4

norpebHTe-
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Tabaruya 3
Typ6oyctanoska T-170/205-130 (¢=555°C, p=12,7 MMa)
Hanmenosanne n7 I16 ns hi 4 ns M2 i B. B, k(c):ilgg
[
1. KonaeHncauuoHHblii pexum
Pacxoa napa u3 or6opa D, T/v 34,6 | 33,09 | 35,27 | 6,28 | 28,34 | 19,99 | 43,66 | 23,82 — —_ 520,91
DHTaNbNUA Napa im, KIK/Kr 3171,2(3080,5|2991,9(2991,9 | 2827,92720,9|2640,9 | 2462,1| — - 2275,8
Hasaeune B or6ope pnm, MIla 3,397 [ 2,291 | 1,517 | 0,588 | 0,615 | 0,323 { 0,183 |0,0417| — — 0,00632
OuTanbnus KUAKOCTH qu, KIUk/kr | 964,4 | 863,9 | 729,1 | 729,1 | 665 | 564,4 | 486,3 | 317,3 —_ — 155,9
Pacxoa Boasi Gm, T/u 760,04 | 760,04 | 760,04 [ 648,89 | 648,89 1599 19| 555,51 | 555,51 — — 1520,91
Suraabnus Boabl Ha Bxoge ¢’, kI xk/kr | 922,6 | 822 | 687,2 | 644 |545,03( 466,8 | 296,4 | 204,7 —_ - -
Outanenua Boad Ha Buixo-|1022,5( 922,6 | 822 | 666,3 |644,04 543,4 | 465,3 | 2906,4 | — — 155,9
ne q”, kAx/xr
Hcnoab3oBaHHb# nepe-|321,08| 411,8 | 500,4 | 500,4 | 664,4 { 771,4 | 851,4 {1030,2| —- — 1216,5
nag hm, kIX/kr
MouHocTb TYp6HHN Ngp, KBT 215938
KoauuectBo tensiorn, ormyckaemoii| — — — - _— . L . 0 0 _
oT TypO6uuu notpebure-
asM, Qorn, THx/4
2. BEHTHAAUHOHHDIH peXHM
Pacxog napa u3 ot6opa Dm, T/4 33,74 | 32,35 1 33,25 | 8,66 |30,23 |32,99112,96 [ — |[25,2]263,8 | 26,29
DHTanbnuA napa im, KIXK/Kr 3168,6 | 3077,3 | 2988,3 | 2988,3 | 2820, 4 | 2702, 3 2557,812426,4 | 2557,8 [ 2458,6 | —
Hasnenne B o16ope pn, Mlla 3,323 12,236 | 1,476 | 1,588 | 0,583 | 0,28+ |,09807|0,0043 0,09807( 0,0417 |0,0392
OHTajbnHA KHAKOCTH qu, KIUK/kr | 958,7 | 858,2 | 729,9 | 729,9 | 656,2 | 56,3 409,81 — — — 120,3
Pacxox Boasl Gm, T/4 743,96 | 743,96 | 743,96 | 634,6 | 634,6 | 570,06 300,881 37,04 | 6240 | 6240 | 26,5
Buranbnua Boab Ha Bxoae ¢°, kA x/xr | 916,8 | 816,3 | 687,2 | 635,2 527,52 394,91 297,0 | 182,3 308,4 | 218,1 -—
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ITpodoaxcenue taba. 3

Kounpen-
HaumeHnoBanHe n7 116 15 I 14 13 12 1 B, B, catop
duTanbnusa Boan Ha Bbixo- |1016,45).916,8 | 816,3 | 666,3 {635,24] 525,4 | 388,9 | 176,6 | 396,6 | 308,4 | 120,3
ne ¢”, kIx/Kr
Hcnoab3oBaHHB nepe-{ 323,7 | 415 504 50+ | 671,9 ) 790 | 93+4,5|1055,9| 93,5 |[1033,68] —
nan hy, kx/kr I
MouwnocTs Typ6HHB Nop, KBT 179 481
KonnyectBo TensoTwl, oTnyckaemoll| — — — — — — — — 552,6 | 565,8 —_
ot TYPOHHMB notrpebure-
aaM, Qorn, Tx/u
3. KonaencannoHRbH
¢ Tenao(HKALHOHHONH Bbipa6oTKOI
Pacxoa napa u3 ot6opa D, T/4 24,99 | 24,34 | 17,26 | 14,44 | 21,39 | 15,93 | 33,5¢ | 4,63 — 146,44 285,71
DHTanbnua napa im, KIAX/Kr 3145,8(3057,2] 2971 | 2971 }2809,9]2703,7{2621,4|2429,2(2621,4|2494,2 | 2281
JlaBnenue B oT60pe pm, MIla 2,697 | 1,822 1,21 | 0,588 | 0,49 | 0,256 | 0,142 |0,0228| 0,142 | 0,049 |0,0042
DHTAJbNHA KHAKOCTH Gy, KIIXK/Kr 911,9 | 817,8 | 729,1 | 729,1 628 | 531,5| 453,91 259 — — 125,3
Pacxox Boanl Gm, T/4 599,94 1 599,94 | 599,94 | 518,43 | 518,43 [ 479,98 1 446,47 | 300,03 1750 | 1750 |285,71
Ouranbnus Boaw Ha Bxoae ¢’, k[xk/kr | 869,97 | 775,9 | 687,2 | 607 |512,14]434,92| 270,6 | 205,2 | 336,8 | 157,5
DHTaabnusa BoAW Ha Buixo-| 962,3 |869,97} 775,9 | 666,3 | 607 | 510,6 |432,95| 238 —_ 336,8 | 125,3
Ae ¢”, kIAx/kr
Hcecnonb3zoBaHHubB i nepe-| 346,5 | 435,08 | 521,28 | 521,28 | 682,38 | 788,58 | 870,88 (1063 ,08} 870,88 | 993,08 | 1211,28
nag hm, KJIX/Kr
Molunocts Typ6uHn Nep, KBT 161 235
KosnyectBo TensoTsl, ornyckaemoh| — —_ — — — — — — 0 315,9 —

oT TYpPOHHB norpebure-

aaM, Qorn, TZLK/u
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TypGoycranoska NT-135/165-130/15 (1=585°C, p=12,7 MMla)

Tabauya 4

HaumeHoBanue nz né 115 Jil M4 n3 ne i B B Kounen-
! 2. | catop
1. KoHaeHcauHoHHbIH pexHM
Pacxoa napa u3 or6opa Dm, T/4 10,35} 6,1 27,9 1 13,65 | 13,55 | 18,55 ’ _ _
DHTANLTHA Napa im, KILK.KT 3197,8(3148,1|3113,8(3113,8|2986.2 2830 3| 270 280300 — | = |$243
Jasaenne B ot60pe pm, MIla 2,6 2,1 1,76 1 1,76 | 0,79 | 0,43 | 0,24 |0,0056| — — |o.0072%
DHTanbUusA KHAKOCTH gy, KIUk/kr | 934,8 | 895,8 | 730,7 | 667,9 | 681,7 | 603,3 | 518.7 | 403.1 | — - 167.5
Pacxoa Boabl Gm, T/4 446 400,451 400,45 | 373,25 354,7 — — 351'7
Sutanbnua BoAH Ha Bxoje ¢°, kIx/xr | 892,9 | 853,9 | 638,8 | 660,7 { 583,8 | 498,8 | 382.1 | 210 1 —_ _ *
duTanbnus Boan Ha Bhxo-| 94%,4 [ 892,9 | 853,9 | 667,9 | 660,7 | 582 4 | 497'7 | 382°1 | — — _
e q”, kIxK/Kkr ! -
Hcnonb3oBaHHB A nepe-| 323,5 ] 373,2 | 407,5 [ 407,5 | 565,1 | 682 | 731,3 [ 908,4 | — - 946 .2
nag hm, kIx/kr ! ’
MowHoets Typ6HHB Nap, KBT 125115
KonuyecTBo TemnoTsl, OTMycKaeMoh | — - — - — — — - 0 0 _
orT TYPOHHB norpebHTe-
aaM, Qorn, Tx/u
2. BeHTHAAUHOHHBIH PeXHM
Pacxoa napa u3 or6opa Dm, T/u 28,7 | 24,9 { 33,55 2,85 | 29,1 | 31,25 | 7,55 1 1451 | 18
DHTANBMHA Napa im, KIK/KT 3191,53103,9 | 3022,9 | 3021,8 | 2867,6 | 2749,1|2601,6 | 2491,2 | 2491’1 252051’% 2.2
NlaBnenne B ot6ope pm, MIla 3,236 2,236 | 1,54 | 1,5¢ [ 0,659 ) 0,333 [ 0,118 {0,04697]0,01697| 0, 1177 | 0,00294
HTaxbnus KHAKOCTH gx, KIi/kr | 949,4 | 866.9 | 730,7 | 667,9 | 672,5 | 565,2 | 427,4 | 326 | 320,3 | 414 ’
Pacxoa Boan G, T/4 698 605,251605,25| 544,9 | 181,95 36,85 2745
Suraabnua Boas Ha Bxoae ¢', kMoxk/xr | 907,5 | 825 | 638,8 | 651,5 | 546,4 | 413,8 | 317,2 | 251 178,5 | 292.9 .
DHTaabnus Boan Ha Buixo-| 999,1 | 907,6 | 825 | 667,9 | 651,5| 544,3 | 406,4 | 305 | 292,9 | 392 4
ae q”, kAx/kr
Hcnonb3oBaHHBH nepe-|329,8 | 417,4 | 498,4 | 499,5 | 633,7 | 772,2 | 919,7 |1030,1]1030,2| 919,7 —
nan hm, kx/kr
Monoctb TYyp6uHb Nep, KBT 137 555
KoauuecTBo TensoTwl, OTHycKaeMo#i| — — — — — — — - 314 |273,17 | —
oT TYPOHHH pnoTpebure-
aiM, Qorn, T'IX/u
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g1z cexeg 3,

Typ6oycranoska T-250/300-240 ({=560°C, p=23,54 MIa) Ta6auya 5
Hauvenosanune M8 n7 re I 15 [14 n3 M2 m B, B, Konnen-
catop
1. KoHaeHCauHOHHbIH peXHM
Pacxox napa n3 ot6opa D, 1/4 51,4 136,8| 15,8 7 5,47 |1 2.74| 1,73 | 18,5 | 29,7 —_ - 596 7
SHTanbnHA napa im, KIXK/Kr 3072,9] 3003 [3389,7|3239,7(3217,9(2976, 11 2888,5 | 2773,4 2684 9| — _ ‘2435’65
[lapnenye B noporpesatene pn, MIa| 5,04 | 3,61 | 1,55 |0,686}0,536|0,263| 0,17 {0,0855]0,0465] - 0,00f;18
DuTanbnuaA KUAKOCTH ¢x, KIx/kr j1092,3)885,8 |775,6 691,3|652,4 516,4| 483,5 | 398,9 333,5| — - 153,8
Pacxoa Boab G, T/4 900 | 900 | 900 | 727 |681,6]658,5] 658,5 | 638,5 | 658,5 | — — 638,5
Suransnua BoaH Ha Bxoae ¢’, kI x/kr(1050,4]843,9 | 733,7|631,3]525,4(468,5| 378,8 | 318,5 |175,35] — _ —
durtanbnus Boan Ha Buixo-{1149,311050,4]843,91733,71631,31525,4| 462,5 ; 378,8 | 318,5 | ~- — —
ne g”, kIx/xr
Hcenonb3oBaHHLR nepe-|326,9/396,7(609,5|759,5|781,36/1023,2| 1110,7 } 1225,8 [1314,34] — — 1563 .6
nag hm, kJQx/kr
MouHocTb TypGuHb Ngp, KBT 298 650
KoaunyecTBO Tennornl, OTAycKaeMO#
TYPOHHH notrpeburTe-
aaM, Qorn, TIIK/u
2. BeHTHASUHOHHBIH peHuM
Pacxox napa u3 or6opa D, T/u 45,1176,7 32,6 |15,1|22,56{ 27 10,2 2,3 — | 266,6]3142,55 | 28,07
DuTaNbNHA Napa i, KIK/Kr 3072.,9) 3003 |3389,7]3239,7|3145,4[2938,9| 2775,4 | 2669 —  {2775,4] 2669 —
Hassenne 8 noporpenatene pn, MITa| 5,04 | 3,61 | 1,549 0,686 |0,509610,2265| 0,092 |0,0443] — [0,0938] 0,0439 —
SHTANbNHSA XKHAKOCTH gx, KIXK/Kr 1092 | 885,7]|775,7|694,3] 644 |522,1] 408,1 | 328,5 — [409,95| 327,45 —
Pacxoa Boanl G, T/4 900 | 900 | 900 {725,4|663,9|653,5| 387 44,5 — —
SuTaabnus Boasl Ha Bxoxe ¢’, kI x/xr|1050,4| 843,9(733,7] 623 |(.501,1[396,37]{325,15] 192,7 — 1300,8]179,98 -
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ITpodoanenue Taba. 5

HauMenoBauue 18 nz I16 o 15 4 rn3 2 m B. B, Kgaﬂ'r%epﬂ-
duTanbnua Boaw Ha Bhixo-|1149,3]1050,4|843,9(694,3| 623 |501,1| 337 |307,5¢| — |395,7| 300,8 —_
e g7, kKx/kr
Hcnoab3oBaHHb nepe-1326,91393,5 [609,36) 759,2 853,56| 1050 (1220,95] 1330, 1 1223,6] 1330 —_
naa Am, kKJAXK/Kr
MouttocTb Typ6HHB Ngp, KBT 248 985
KoauyecTBO TemnoTnl, OTMycKaeMoil 622,4 | 797,44
oT TYpPOHHH norpebGHurTe-
aaM, Qorn, I'dx/u
3. KonaencaunoHubiii
¢ TennoPHKaunonHoi BuipaboTKoit
Pacxon napa us or6opa D.., t/u | 45,1 { 76,7 32,6 | 14,7 21,2 23,1} 32,1 6,6 | 180,7 [133,8] 214,7 | 180,7
OuTanbNuA napa im, KIXK/Kr 3072,9| 3003 |3389,7(3242,4|3145,4/2947,2| 2809, 4 [2614, 14| 2351, 4 [2809,4 2614,1 | 2351, 4
Jasnenne B nogorpesarene pm, MIIa) 5,04 | 3,61 | 1,55 [0,686(0,515(0,236| 0,113 |0,02570,0035 |0,1215 0,0231 |0,0035
SHTaNbNusA KHAKOCTH gy, Kx/kr | 1092 |885,7]775,7(694,3|645,6528,2] 432,2 | 274,9 411,9] 265 112,5
Pacxoa Boabl Gm, 1/ 900 | 900 | 900 |725,8]669,5}669,65]|503,75| 208,8 — 5350 180,7
SuTanbnuA BoAn Ha Bxode ¢, k [Lx/xr{1050,4( 843,91 733,71624,5]528,1|418,2| 260,4 | 180,8 | — |241,55) 112,9 _
duTtaabnua Boasl Ha Buxo-|[1149,3{1050,4]843,9|694,3{624,5(507,2] 411,2 | 253,9 — 300 | 241.5 _
xe ¢”, xx/kr )
HUcnonb3oBaHHM it nepe-326,9|396,5|609,4]756,7 | 853,7|1050,9] 1188,7| 1385,6 1189,7] 1381.9 (1647 7
nag hm, kx/kr ’ ) ,
Mouisocts Typ6uHnl Ngp, KBT 273310

KoakuecTBo TenoTel, OTmycKaemof
oT TYypObHHN norpeburTe-
aaM, Qora, [Ax/4

312,7] 688,2

60°0£0'801 Wld 05 "d1D

I8



COAEP)XAHHE

—

. YcnoBhble 0603HauYeHHR
2. Pacyer 3h(peKTHBHOCTH npeﬂsapme.nbnoro nonorpena
2.1, O6mHue MeTOIHUECKHE MOJOXKEHHS
2.2. OcoGeHHOCTH pexkuMoB paGotw TILL u npnaeneﬂne Bapuamos K ezxw
HOMY 3HepreTHueckoMy 3ddexty .
2.3. MetoauKka pacuera H3MEHEHHs TeN:10B0f 3KOHOMHYHOCTH
[Mpunoxenne 1. Pacuer 3¢)(eKTHBHOCTH OCHOBHBIX CXeM npennapmenbﬂoro no-
JOrpeBa Bo3lyXxa (npuMep pacuyeTta) .
IMpuaoxenne 2. Kpatkuit o630p paspaboTaHHBIX cnoco6os npenaapmenbuoro
nogorpesa BO3AyXa .
[Tpusoxenne 3. Tapamerpn HCKOTOPHX Typéoyctanonox Ha OCHOBHHX pe)lm-
Max pa6oThl .
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JIUCT PETHCTPALLUH H3MEHEHHWA PTM 108.030.09—8I
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