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Yrasaunem MuHucTepcTsa TRMENOro, 9HEPreTMYecKOro u TpaHCnopT-
HOFO MaWMHOCTpoeHus oT 26 pexkaGpa 1974 r. Ne NC-002/18302 BBepeH
KaK pEKOMEeHAYeMbii

B HacrosilieM pyKOBOAAIIEM TexHHYecKoM Matepnate (PTM) u3-
JIO2KEHa METOAMKAa BHIOOpPa CTPYKTYPbl H NMapaMeTPOB TENJIOBBIX CXeM
H CBSI3aHHBIX C HHMH XapaKTepMcTHK TypGoycranoBok A3C ¢ BOp0OX-
NaxJaeMbIMH PEaKTOPaMH Ha CTajiHsX, NPeillecTBYIOWIHX TeXHHYe-
CKOMY NPOEKTHPOBAHHIO.

MeronHka nospo/isseT 0G0CHOBAHHO BHIGPaTh:

-— pa3AeJHTeNbHOE [aBJeHHe, T. e. JaBJeHHe, IpH KOTOPOM Ipo-
HCXO/JHT cenapalHsl BJard H npoMneperpes napa;

— TeMiepaTypy npomneperpesa napa;

— KPaTHOCTb Cellapailiu BJarH;

— YHCJO CTyfellell npoMneperpesa napa;

— #Js ABYXCTYNEHYaToH CxeMbi npoMileperpesa — TeMnepaTtypy
napa 3a l-# ctynenbio npomiieperpesa;

— AaBJeHHe rpeiouiero napa l-i cTyneHH npomneperpeBa;

— MOTepH AaBjeHHsi B | H 2-f CTyleHsiX npoMmIieperpeBa H cemna-
parope;

— TeMmNlepaTypy MHTaTeJbHOH BOJbl;

— UHCJIO CTyMeHel nojorpeBa NHTaTeNbHOH BOAbI;

— TeMIlepaTypHble HalOPbl B pereHepaTHBHLIX MOJOTpeBaTeasX,
OXJaJHTENSAX IpeHarka H np.

Meroanka nossosisieT TakXKe MOJNYYHTb 3aBHCHMOCTH M3MEHEHHS
YAEAbHOrO pacxoja TenJja Mo TYpOGOYCTaHOBKe OT OnpeiessiolHX €ro
napaMeTpoB: HayaJbHOTO JaBJIEHHs, HayaJbHOH TeMIepaTypbl HJH
BJIAXKHOCTH, TeMIepaTypbl TIHTaTe bHOH BOAbI H JaBJEHHS Napa B KOH-
ZAeHcaTope.

Uspanue odmymanbHoe MNepeneuaTka BocnpeuieHa
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MeroanKa OCHOBaHa HAa KOMIUIEKCE MaTeMaTHUYeCKHX MoOJesel
OCHOBHOFrO 0060DYAOBaHHS MallMHHOTO 3a/1a M ‘Peajii3yeTcss B BHMIE OT-
HeabHbix mporpaMMm s IBM cpexnero kmnacca (BICM-4, M-220
H T. A.). Bce nporpaMmpl 3amucaHbl Ha BXOZHOM sI3bIKE TPAHCJAATOPA
TA-1IM (na 6ase Auroui-60).

B PTM yHuOuuupyercs Ha COBPDEMEHHOM TEXHHYECKOM YPOBHE
MeTOJ BbiGOpa XapaKTepHCTHK 3JjieMeHTOB Typ6oycTaHoBok ADC, KoTo-
pHIF pEKOMEHAYeTCSl JJISi HCTIONIb30BaHHS HAYYHO-HCC/IEI0BATEbCKHMH,
[IPOEKTHBIMH OPraHU3aUUSMH H TYPOOCTPOUTENLHEIMH 3aBOJAMH.

Hsnaraemass 8 PTM Meronnka siBasiercsi 060GLIEHHEM H daJibHei-
HIHM Pa3BHTHEM CYLIECTBYIOLUHX MeTOJOB BbIGOpPa ONTHMAJbHBIX Xa-
pakTepHCTHK TypOoycraHoBok A3C u orauyaercss OT HHX Gosiee noJ-
HBIM YYEeTOM BJHSHHS NOCAGIHHX HA KOHCTPYKTHBHbLIE peIUEHHs [0
Typ6oycTraHoBKke. MeTonnka 6asupyeTcs Ha aHajJH3e NPAKTHKH OTeye-
CTBEHHBIX TYPOOCTPOUTENbHBIX 3aBOJOB H HPOLLAA IIPOBEPKY NpH
HOArOTOBKE HCXOXHBIX JaHHBIX K TEXHWYECKOMY NPOEKTy TypOuH
K-500-60, K-500-65 u K-1000-60 XapbKOBCKOro TypOHHHOrO 3aBO/a.

1. YCJJOBHbBIE OBO3HAYEHHS

1.1. TeoMeTpHyecKHe XapAKTEPHCTHKH NMPOTOYHOM HACTH H Xapak-
TEPHCTHKH NOTOKA

D — nuaMerp CTyNeHH, YIJIOTHEHHH MW APYTHX 3JEMEHTOB, M;
! — BbICOTaA JIONATKH, M;
A/ — cymMapHasi nepexpbiiia CTYNEHH, M;
{ o
= T:' — K03 OHLUHEHT, YUHTHIBAIOUHH BEJHUYUHY IE€PEeKPbILIN;

@; — yroJl BHIX0Ja MOTOKA M3 HampamJsfIoOLlero anmnapara, rpapi;
F — nuomans, M2%;
F. — nsowmane BeIXJona, mM2;

Ify,,,, — MJIOILa/lb 3330pa B YMJIOTHEHHAX AuadparM, m?

Oyna — BEIMYHHA 3330pa B YIVIOTHEHHAX AHA(ParMm, MM;

§g — OTHOCHTEJIbHBEIH 3a30D;
Zyny — YHCIIO 3yOLOB B yIUIOTHEHHU Auadparm;
¢ — abCcoIoTHAs CKOPOCTh, M/C;
Co— a0CoMIOTHAsI CKOPOCTb HCTEYEHHs, COOTBETCTBYIOULAsi pac-
rojiaraeMoMy TelJionepenany CTyNeHH, M/c;
¢y, C;— abCONIOTHbIE CKOPOCTH Iapa Ha BBIXOAE M3 HaMpasJsiio-
mero annapara H paGouux JONAaTokK, M/c;
T — OTHOCHTEJIbHAsA CKOPOCTb, M/C;
W,, W,— OTHOCHT&JIbHAs CKOPOCTb BBIXO/la Mapa M3 HalpasJsIOLUX
H paboyux JonaTok, M/c;
i — OKPYXKHasi CKOPOCTb, M/c;
u
T a
$ U @ — KO3QPHLHEHTH CKOPOCTH PaGOYHX M HANPABJIAOUHX JO-
NaToK;

’
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R —creneHb peaKTHBHOCTH CTYNEHH;

r — pajuyc CTyNeHH, M;

E — xputepuii 5po3HHHOr0 H3HOCA;

e — KO3 PHUHEHT B KPHTEPHH SPO3HAHOTO H3HOCA, YUHUTHIBAIO-
IHA BJHSHHE OCEBOTO 3a30pa MeX/]y HalpaB/siOUHM
anmaparoM H paGouuMH JIOTATKAMH;

a* — cKopocTh 3BYKa, M/C;

c
M =5 —HCJO Maxa.

1.2. Mapametpnl

p — JaBJeHHe mapa, Krcfem?;
Pos Pty P2y Ppasns P21, Pyyy — AaBJIEHHE I1apa  COOTBETCTBEHHO
CBEXero, Ha BXOje B CTYIEHb, 3a
CTyNeHblO, B TOYKe OT6opa Ha ce-
napaluuio H NpoMIeperpes, rpeio-
Hiero B NepBOH CTYIMEHH IIpOMIie-
perpeBa, B KOHIEHCATOpPe, Krc/cm?;
P, —IaBJleHHe Tapa Ha JIMHUH HAachl-
IEHHA, KrefomZ;
Piinp — RaBJieHHE 3@ NOCJEAHEHR CTYNMEHbIO
Ha Bxoze B auddysop, Krc/cm?;
Aprnts Apuns, ApPcen —mMoTepH JaBiieHHS O06OTPEeBaEMOro
napa COOTBeTCTBeHHO B 1, 2-# cty-
TeHsiX MpoMIeperpeBa M cenapa-
TOpe, Krefem?;
T — aGconoTHast TeMmepartypa, K;
to, tany tunys liws — TEMOEPATYpA Mapa COOTBETCTBEHHO
CBEXero, IocJe fpoMieperpesa,
nocie 1-f cryneHH npomneperpesa
H B Koujeucarope, °C;
t; — TeMiiepatypa HacCHILIEHHOrO Mapa,
o,
tos, Lo(s) — TEMIEpPaTypa UTATENBHON BOAHW H
KOHJIEHCATA TIPH AABJEHHH CBeXe-
ro napa, °C;

Aty Aty — TemnepaTypHbie HANOPH HA BBIXO-
e H3 mnpoMmeperpeBaTesisi H 1-i
cTyneHu npommeperpepareds, °C;

U — yaeJbHB 06beM, M3/Kr;

g, Uy, Uy, Vp— yAeAbHBIH 0GBEM Napa COOTBETCT-

BEHHO Ha BXOJI€ B CTYHEHb, BBIXOJAE
H3 HaNpaB/sIOUHX JONATOK, CTY-
NeHM ¥ HaNpaBJsIOUIEro annapara
B KODHEBOM CeyeHHH, M3/Kr;

{ — sHTANBIUS Tapa, KKaJ[KT;

i, — 3HTaAJbNHS TFapa HA BXOZe B Typ-
GuHy, KKaJ/Kr;
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Ingy buns feen — HTAJBOMS Napa 3a 1'u 2-h cTyme-
HSIMH I[IpOMIieperpeBaTe/]si M cema-
paTopoM, KKaJi/Kr;

S — 3uTponus, KKaJafkr-°C

YVis Yeens Yep — BJIAXKHOCTb NIapa HaA BXOJE B CTY-
neHb, BHIXOJE H3 Ccenaparopa,
CPeHsis B MNpolecce PaCUIHPEeHHs
B JIONSIX GIHHMIILI

X —<CTeneHb CYXOCTH mapa B ZOJsX
€/IHHH1LBI;
g — HTAJNbNHA KOHAeHCHpYolefcs
YKHIKOCTH, KKaJ/KT;
Gap.un 1, Gap. vy Geen — SHTANBIMA APEHANKA 1 u 2-&t cry-
neHefl mpoMIieperpeBa M ceiapa-
TOpa, KKaJa/Kr;
€py €, — TEMJIOBMKOCTb IPH  TOCTOFHHOM
JaBJAGHHH H NOCTOSTHHOM OOBeMe,
KKaafkr - °C;
k — nokasartejb aaHadaThl.

1.3. Tenaosbie nepenabi, NOTEPH IHEPFHK, PACXOl, MOULHOCTD

h, — pacnonaraembiii Tenonepenas cry-
MeHH TMPH H30HTPOMHAHOM pac-
IIHPEHUH, KKaa/Kr;

h,, — M303HTPONHUIHBI  Temuyonepenan
CTylleHH N0 CTaTHYeCKHM napa-
MeTpaM, KKaJa/Kr;

h,, o —HCIOIb30BaHHBIA Tensonepenas Ha
oGoxe H CyMMmapHblil, KKaJa/Kr;
ci’ Ahl i A/1111 i ' /C) *

Hspes Ahﬂ, _\lzﬁ, .\h,,,_ — TepMOAHHAMHYeCKHe notepH (-H
CTVIICIIH COOTBETCTBEHHO: B COMN-
Jaax, B pabovHX JONaTKax, Koulie-
PLi€, C BHIXOIHOR CKOPOCTbIO, PO-
TalHOHHbIE, H3-32a TIPOTEYeK uepes
yINOTHeHHs TnadrparM, yTeuek ye-
pe3 ynJaoTHeHHs OGaHjpaxa, BJIaX-
HOCTH NMapa, KKaJa/Kr;
Tig; H 7, — BHYTPEHHHA OTHOCHTEJbHbI H OK-
pyx#oit KITL crynens;
Any,s At sy Av ys A%y 3 Any, —onnkenne oxpyxuoro KITI cry-
MeHH H3-33 BJAXKHOCTH, TPEHHS H
BEHTU/SILLHH, NIPOTEYeK uepe3 1Ha-
¢rparMeHHble YNJIOTHEHHA, NPOTe-
YeK yepe3 OTKPBITHIH panuabHblil
3a30p, HaJHYHS  CKpemJsioule
TIPOBOJIOKH;
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a,, —Ko3h uUMeHT BaaroynaneHus, %;

G, Gy » —MaccoBblll pacXoj napa yepes CTy-
ONeHb H  PacxXof  MHTaTeJbHOM
BOJHI, T;

D, — MaccoBblfi pacxoJ CBeXero napa
Ha TypOHHy, T/4;

Q, — TenJonpoH3BOIHTEIbHOCTD  Peak-
TOpa, KKaa/u;

g% . — yAeJabHbIA pacxox Temsa no Typ6o-
YCTaHOBKE, HETTO, KKaJa/KBT-u;

N — snekTpHYecKasi MOILHOCTb TYpHO-
arperara, KBr;

N;p —TIOTEPH MOILHOCTH H3-332 TPEHHs B
CTYyneHHd, KBT;

n —yacrora BpaLIEHHUS poropa,
00 /MuH;

Kna —KO30dHLMEHT pacxoaa B BbIpaxKe-
HHH, ONHCHLIBAIOLIEM NOTEPH C NPO-
TCYKaMH vuYepe3 auadparMeHHblie
YIJIOTHEHHS;

{ — K03 dHUHEHT BOCCTaHOBJICHH S
nHpPysopa;

g, — TensnoBasi MOLUHOCTb [aporeHepa-
TOpa, KKaJj/fu.

1.4. TeXxHHKO-3KOHOMHYECKHE XAPAKTEPHCTHKH

K; — xanuranoBjoXenus 1o i-My Bapuauty, pyo.;

C; — TeKyluHe 3aTpaTsl i-r0 BapHaHTa, py6./rox;

E,— nopMaTuBHbi K03hduineHT 3(PPEeKTHBHOCTH Ka-
TMATaJbHbIX BJOXKeHHH, 1/roa;

Q — [Oo/I51 OTYHCJEHHA OT KAlUTaJIOBJIOXKEHHH HA aMOp-
TH3aLHI0, KaNUTaJbHbI DOMOHT, 3apljaty M 00-
LleCTaHIHOHHBIE PAaCXO/ibl;

3 — npuseaeHHbie 3atpaThl, py6./ron;

3: — cyMMapHble npuBeicHHble 3aTpaThl, py6./rox;

CF" —ynenpnasi CTOMMOCTb CenapaTopa, OTHECeHHas K
1 M2 nosepxHocTH (POHTa, ThIC. py6./M?;

CF" — yJenbHas ‘CTOHMOCTb CeNapaTopa-MpoMIeperpeBa-
TeJisl, OTHeceHHast K | M? NMOBEPXHOCTH Harpesa,
THIC. Py6./M2;

CF" — ynenbHasi CTOHMMOCTb NOBEPXHOCTH HANPeBa pereHe-
PATUBHBIX TOLONpeBaTeNell, ThiC. py6./M2;

CF — croumocTb | M2 NOBePXHOCTH HarpeBa HaporeHepa-
TOpa, ThIC. py6./M2;

Cs.« — yHeabHble KalUTaNOBJAOKEHHS B 3JEKTPHYECKYIO
yactb A3C, py6./kBT;

Ky —KanutanioBJOXKeHHS B Cenaparop, pyo6.;
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Kwn — KanuTaNOBJIOKEHHS B CeNnapaTop-NpPOMIEperpesa-
TeJb, pyb.;
K, —KanuTaJ0BIOXKEHUSI B NaporeHepatop, pyo.;
K.« — KanuTaJN0BJIOXKEHHST B 3JMEKTpHUecKylo wacts AIC,
PYG.;
/i — Y4HCIO YacOB HOMOJIb3OBAHUS YCTAHOBJEHHOH MOLL-
HOCTH, u/ron;
Fir, Fpers Feen— OBEpXHOCTb Harpesa naporeHepaTopa, CHCTEMb
pereHepaudy H NMOBEPXHOCTb (POHTA cemapaTopa,
M2;
¢; " — 3aMBIKalOlUMe  3aTPaThl HAa  3JEKTPO3IHEPTHIO,
Kon./kBT - u;
nasn — ko3¢ duuneHT norepb MouHoctH B JIII.

1.5. Hupekcn

A — u3Menenne, npupaitene;
Cp — CpejHee 3HaueHHe;
ONp — ONPeAesAIOLIHNA;
K — 3HaueHHe B KOPHEBOM CEYEHHH;
3K — KBUBaJICHTHOE 3HaueHHeE;
BOJ — CHCTEMa TEXHHYECKOTO BOJOCHAGKeHHs;
KH/1 — KOHJeHCaTop;
per — cucreMa pereHepauuy;
r.ILH — rJ1aBHble LUPKYJISALHOHHbIE HACOCHI;
¢ — COnJo;
p —pabouas Jgonatka;
yIJI — YOJIOTHEHHUE;
T — TOPLOBLIH;
2 — oceBasl COCTaBJASIONIAS;
IL — OKPYXKHasi COCTaBJsIONLas;
0 —Ha Bxoje B CTyIeHb;
1 — Ha BbIXOE H3 HANPABJSIOUIMX JONATOK;
2 —ma BhIXO/E U3 CTYIEHH;
cen — cenaparop;
0T — naporeHepaTop;
AN — npoMIeperpeBaTeb;
cnn — cenapaTtop-mpoMieperpesaTedb;,
T.yY — TypOHHHAS yCTAHOBKA;
nn 1 —nepBast crynenb npoMneperpeBaTess;
and — nuddysop;
N. B — MHTaTeJbHas BOAA;
M. H — NHTaTeJbHbIH HACOC;
AP — IpeHax;
§,Hac —napaMeTpbl Ha JHHHH HACHILEHNSA;
P — laBJeHue;
v — o6bem;
6a3 — 6a30BblH;
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ONT — ONTHMAJbHBbIH;
" -— 175 CyXOro HachIIlEHHOTO Napa;
! — nns BOAB TPH {g;

3aM — 3aMellaeMasi MOIHOCTD;

3. 4 — 3JIEKTPHYECKAS YacTb.

2. OBUIHE NOJO)KEHHA

2.1. Buibop xapakTepHCcTHK TypGoycraHoBok ADC JjoJkeH npous-
BOMUTbLCH HCXOJsl M3 MPHHIMNA obecrneyeHnsi MaKCHMaJbHONO HaPOLHO-
x035ficTBeHHOTO 3¢ (eKTa, BHABIIEMOrO Ha OCHOBE MeTOAa TIpHBeNeH-
HbiX 3arpar {l]. OntuMasibHbifi BapHaHT MpPH 3TOM XapaKTepH3yercs
MHHUMYMOM TIPHBEJEHHBIX 3aTPaT, BKJIOYAIOLHX 3aTPaThl Ha BCe 3Jje-
MEHTbl CHCTEMbl IHOProcHalXKeHHs, HayWHAs OT TONJIMBHOH 6asbl H
KOHYasi noTpeGUTeISIMH SHEPTHH.

2.2. PacuerHoe BbIpaxKeHHe JJsi KpuTepus >(pdeKTHBHOCTH (MpH-
BeJeHHbIX 3aTPaT) HMeeT CJAeNYIOUHA BHA:

31=Cz+En K, (1)

rae 3; — npuBeJeHHble 3aTPaThl AJs (-T0 BapHaHTa, py6./rox;
C; — Texymue 3aTpaThl (Ce6eCTOHMOCTb) NO TOMY XK€ BapHaHTY,
py6./rox;
E, — HopMaTuBHbIH K030 dHUHEeHT 3P(PEKTHBHOCTH KanHTaJbHbLIX
BaOXKeHui, 1/rox;
K; — xanutaabHble BIOXEHHS MO i-My BapuaHTy, py6.

2.3. BapuanuTthl pelieHuil JO/KHbB CPABHHBATHCS NIPH YCJIOBHH €1H-
HOTO 3HeprerHyeckoro sddexra y nompebuTesefl, UTO NpennoJaraer
PaBEHCTBO YPOBHEH 3HEPromnoTpebJeHHs, HaJeXHOCTH H KayecTBa
HeProcHabXKeHHu .

-2.4. Tlpu onTHMH3alUHH XapaKTEPUCTHK Typb6oycTaHoBoK ADC npu-
HHMAIOTCA 3aJaHHLIMH YCJOBHS paGoThl CTaHUHH B 3HEPrOCHCTEME,
O0COOSHHOCTH '‘PaHOHA pas3MelleHHS CTAHUMH, CTPYKTYypa MOIYHOCTEH H
CTpaTerusi padBHTHS >HEPrOCHCTEMEL.

2.5. CpaBHeHHe BapUAHTOB CJeAyeT THPOU3BOAHTb NPH OJHHAKOBOM
TENJOBOH MOILHOCTH (PEaKTOPa, COOTBETCTBYIOILEH ONTHMAaJbHBLIM Xa-
PaKTEePHCTHKAM IOCJeqHero.

Pasnuune B pacmoJjiaraeMoil 3JEKTPHYECKOH MOLIHOCTH JJsi CpaB-
HHBaeMblX BapHAHTOB [IOJKHO KOMIIGHCHPOBATbCSl IyTeM BBeJIeHHS
COOTBETCTBYIOLLEH BeJHYHHBI MOMNOJHUTENbHOH (3aMeliaeMOi) 3JeKT-
pHuUeCKOH MOLIHOCTH. BesHuuHa 3aMellaeMoil MOLIHOCTH IO KaX oMy
BapPHAHTY MOJKHA ONPENENATbCS W3 TYCJOBHS OOECIeUeHHS] eIHHOTO
YPOBHS pacmoiaraeMoOl 3JEKTPHYECKOH MOLIHOCTH Yy MOTpeburens,
T. €. € Y4eTOM PAa3JUYUs JJ5 CPABHHBAeMBIX 3HeProyCTaHOBOK B pac-
Xoae MOUIHOCTH Ha coGCTBEHHbIE HYX/ibl 1 TIOTEPb MOLHOCTH B JIHHHSX
3JI€KTpOnepenay.

2.6. OnTHMH3anus1 XapaKTepHCTHK TypooycraHoBok ADC nomxkHa
TIPOH3BOAHTLCS TIPUMEHHTENBHO K TNPEILBaPHTEJNbHO 32JaBaeMbiM
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OCHOBHBIM KOHCTPYKTHBHBIM XapaKTeDHCTHKaM TYPOHHBI, Ompeessio-
LIHM TIPHHUHTHAIbHBIA €e TPOPHUIb.

IMpenBapuTesibHOe 3ajiaHHe OCHOBHBIX KOHCTPYKTHBHBIX XapaKTepH-
CTHK TYpPOWHBI MOXET IPOU3BOAHUTLCS THO AHAJOIHH C yXKe CO3JMaHHbIMH
TypOHHAMH € YYeTOM IIPAKTHKH TYPOOCTPOHMTEJNbHBIX 3aBOAOB M TEXHH-
YeCKMX OTPaHHYEHHH.

OcHoBHble KOHCTPYKTHBHbIe (pakTOpbl {6], yuer KOTOpBIX obecreun-
BaeT IPHEMJIOMYI0 TOYHOCTb ONTHMH3ALHH, CJSIYIOlHe:

— 4acTOTa BpallleHHs PoTopa;

— crpykrypHas cxema Typouusl (LIBA+LHI wan UBIO+
+UCA+1UHA);

— upucsio noTokos B wsngpax (LB, LICH, LIHA);

— KOPHEeBOH AHaMeTp [/ KaXKAOTO H3 LHJIHHPOB,

— [Jowajab 3a3opa M THN YIVIOTHEHHA nxHadparM Uif Kax<ioro Hs3
LHJIHHAPOB. ]

2.7. Tlpu BbIGOpe xapakTepucTHK TypGoycranosok ADC caepyer
YUHTHIBATh HEOOXOAHMOCTb YHHOUKALUMH OTAEJNbHBIX 3J€MEHTOB TYpPOHH
Pa3iHYHBIX THMOB H. MOMHOCTH, TIPeJjHa3HAYEHHbIX JAJs paboThl B
6J10Ke ¢ peaKTOpaMH Pa3/HYHBIX THIMOB. B mepBylo ouepelab 3TO OTHO-
CHTCs 'K ‘Hambosee TPYAOGMKHM H AOPOrOCTOALLHM 3JIGMEHTaM, CO3/1a-
HHE HOBBIX KOHCTPYKUHH KOTOPBHIX TpebyeT 3HAUHTEJbHBIX HCCJEN0Ba-
TeJNbCKHX H KOHCTPYKTHBHBIX NpopaboTOK.

2.8. CpaBHeHHe BapHAaHTOB XapakKTepHCTHK TypGoycraHoBok AIC
JIO/XKHO TPOH3BOJHTHCS MIPH ONTHMAJIbHbIX JAAS KaXKIAOTO H3 HHX YCJO0-
BHHIX, YTO MPQINOJIAraeT HeoOXOAHMOCTh BbIOOPA ONTHMAJbHBIX Xapak-
TEPUCTHK [IPOTOYHON YaCTH AJs KaXKIOr0 3HAYEHHS ONTHMH3HPYEMODO
napamerpa.

C nmocraTouHofi AJist UeJel pacueTa TOYHOCTHIO 3TO JHOCTHraeTcs
HaxoXKIeHHeM ONTHMAJbHOrO YHC/AA CTyneHed B LUMJIHHAPAX TYypPOHMHUI
TIPHEMEHUTENIBHO K KaX/JOMY 3HAYEHHIO ONTHMH3HPYEMOro napamerpa.

2.9. Ha pesyabrat onTHMH3aUHH XaPaKTePUCTHK TYpPOOYCTAHOBOK
A3C pemaioutee BAMSAHHE OKa3biBaeT H3MEHEHHe BHYTPEHHErO0 OTHOCH-
tesabhHoro KITI mporounoft uactd, 4TO TpeOyeT BBHICOKOA TOYHOCTH €ro
onpeje/nenus. IIpuemaeMass TOYHOCTD TNPH OUEHKE H3MEHEHHS T,
NMPOTOYHON YaCTH MOXKeT GbiTb TOCTHPHYTA TOJIbKO NPH MNOCTYNEHYATOM
pacuere 7,,, YUHTHIBAIOWEM OCHOBHbIE KOHCTPYKTHBHbIE XapaKTepH-
CTHKH KOHKPeTHOH TypOuHbl. CyllecTByOLHe HA CEPORAHSAIIHHHA JeHb
YKPYTHEeHHble METOJBl pacyera 7,, #He 00eoneynBaoT TpeGyemMon Tou-
HOCTH.

2.10. U3-3a HETOYHOCTH HCXOIHOH HHGPOPMALUHUH O CTOUMOCTHBIX
XapaKTepHCTHKAX H YCJOBHAX IKCIVIVATalHH YCTAHOBKH HEOOGXOXHMO
NPOBEPATb BJHSAHHE HCXONHOH HHpOpPMAaUWH Ha pe3yJbTaT ONTHMH3a-
uun. s aroro caenyer BbISIBUTL HauGo/ee BEPOSITHBIE ILPEENbl H3Me-
HOHHS 3HA4YeHHH M0 KaXK/JAOMy H3 BJUAIOUIHX (akTopos H Ha 3ITOH
6a3e cOpMHPOBATb BapHAHThl HAGOPA HCXOIHBIX aHHBIX.

OntuMusanua Ha 6a3e OTOGPAHHLIX BaPHAHTOB HCXOAHBIX NAHHBIX
1103BO/ISI€T BBHISIBHTb OGJACTh ONTHMAMLHBIX PEHISHHI.
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Bui6op onTHMaJIbHbIX BapPHAHTOB NPOH3BORHTCS MO MPU3HAKY MHHH-
MyMa TIDHBEJEHHBIX 3aTPaT € YYeTOM HaleXHOCTH, TeXHO/IOTHYHOCTH,
yuudukauny ¥ 1. 4. [IpH 3TOM J0/1KHB OLUEHHBATLCH MOTEPH, CBSI3aH-
Hble ¢ OTKJOHEHHEeM OT ONTHMAJHHOTO PelleHHs .

2.11. Ilpn HeOGXONHMOCTH KOMINIEKCHONO BbiOOpa Psja Xapakre-
puctuk TypboycranoBok A3C, oxsaThiBaeMblx HacrosiuumM PTM,
PEKOMEH1YeTC NOCJAeJ0BaTeNbHOCTb NPOBENEHHS BapPHAHTHBIX pacuye-
TOB, peasid3yollias MeToj NoKOOpAHHATHOro cnycka. [Ipu atom xax-
nasi H3 XapaKTepHCTHK JIOJIKHA ONTHMH3HPOBATLCA B YCJOBHAX IIpe-
BapHTEJNbBHOrO 3aJaHHs BCeX Npouux xapakrtepuctHk. [locaenosatens-
HOCTb ONTHMH3AUHH XapaKTePHCTHK JOJIKHAa BHIOHPATLCH B TOPSJAKE
yOblBaHHSA MX BJHSHHS Ha ONTHMAJIbHblE 3HAUYCHHS OCTAJILHBIX.

‘1lesrecoobGpasHa «caexyouias MoCAe10BaTeJbHOCTD ONTHMH3AUHH
XapaKTePHCTHK: TeMNepaTypa NHTaTe/JbHOH BOAbl, Pa3/lefHTebHOoe
NaBJeHHe, TeMmiepaTrypa NnpoMilepenpeBa, Jasjedle rpeiollero napa
1epBOH CTYNEeHH Mpomieperpesa, TOTeps JaBJeHHsi OGOrpeBaeMoro
napa B CHCTEME npoMMeperpesa.
 TlpensapuTenbHO 3HAYECHHA Ppasn, lum Pint. APmm M Yeen CAGAYET
NPHHIMATh B COOTBETCTBHH ¢ peKomeHpauuamu n. 6.3. B nn. 6.4, 6.5,
7.3.5, 7.3.6, 7.3.14 ykazannl cnoco0bl olipefiejieHHsl JHAlIa30Ha BO3MOM-
HbIX 3HAYeHHHl ONTHMyMa AJS Ka)KAOH H3 XapaKTePHCTHK H palHo-
HaAbHBIT Wwar onTHMH3auuH.

ITocae moJgyuyeHHs ONTHMAJbHBIX 3HAYEHHA 1O BCEM XapaKTEPHCTH-
KaM' CJielyeT COMOCTaBHTb TOJIyUeHHbie 3HAaueHHA € TPeNBaPHTENbHO
3a12HHBIMH H OLEHUTH BJIHAHHE HX OTKJIOHEHHS HA Pe3yJbTaT ONTHMH-
3301 BCeX MOCAENYIOWIHX XapaKTePHCTHK. EC/H OTKIOHEHHS CylecT-
BeHHbl (IONYCTHMBble nipejebl yKasaHuol B mui. 6.15 m 7.3.15), pacuer
>Te1YeT TIOBTOPHTD.

3. PACHYET NMPOTOYHON YACTH

3.1. O0mue NOAOKEHHA

3.1.1. Uenp pacuera — BuiOOP OCHOBHBLIX XapPaKTEPHCTHK IIPOTOY-
HOM uacTH H3 YCJOBHS HX MAKCHMAJbHOro COOTBETCTBHSI NPHUHATOM
BEeAHUYHHE ONTHMU3HPYEMOro napaMeTpa.

.B npouecce pacuera mOMKHB ObiTb MOJY4YeHbl JHIUb OCHOBHbBIE
XapDaKTePHCTHKH CTyTeHeH, BAHAIOUIHE HA HX TeNJIOBYI0 3SKOHOMHY-
HOCTb H HeoOXoAHMble AJ/Si MOCAEAYIOULero pacyeTa BHYTPEHIEro OTHO-
cuteabiioro KITI crynenu (7, ). K Takum xapaxrepucTukaM OTHO-
CATCH:

— OTHOILIEeHHe u/Co;

— BBICOTA HallpaBJsIOWRH JIONATKH [c;

— «TeHeHb PEAKTHBHOCTH Ha CPeHeM aHaMerpe Rcp;

— Be/JHYHHA abGCOMIOTHOH CKOPOCTH Napa Ha BBIXOJAE H3 CTy-
NMEeHU Co.

3.1.2. IlpuuaTsiii Meron pacyeTa NO3BOJIAET TIOAYYHTb PE3YJAbTaT
¢ MPHEeMJIeMOH 174 lesiell HCCIeI0BAHHS TOYHOCTBIO MPH HCMOJAb30BA-
HHH MHHHMyMa HCXOXHOH HHGMOPMauuH.
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3.2. Pacuer npoMeXyTOYHBIX CTyneHel AaBJieHHs

3.2.1. Onpit npoextHbix pazpaboror LIKTU u XT3 um. C. M. Ku-
poBa MOKa3saJ, 4To HeOGXOAHMasH CTeNeHb TOYHOCTH ONTHMHIALHH TIPH
3HAYHTEJbHOM COKPALEeHHH TPYAOEMKOCTH MOXKET OHTb KOCTHTHYTA
B pacyere CTYNleHH HAa OCHOBE TIPEIBAPHTENBHONO 3aTaHHS ONPEALsIO-
IMX NapaMeTpoB B KOPHEBOM CEYEHHH CTYNeHH. 3HAuYeHHs 3THX aapa-
MeTpPOB MOTryT GbTh JOCTATOUHO TOYHO 3apaHee 3azannl. Hanpuwmep,
TIPH MPOEKTHPOBAHHH MOLUIHLIX NapOBLIX TyPOMH KOPHEBLIE JHAMETphI
CTYNEHeH ONpefeNsioTcsl NPefeabHO JONYCTHMON MO YCJIOBHSIM TeXHO-
JIOTHH BEJHMYHHON KPYIHBIX TIOKOBOK JIHCKOB H POTOPOS.

OnpenesiiOWUMH TIapaMeTpaMu SBJASIIOTCS:

a;,” — yrosa BhHIXOAa NOTOKA M3 HAMPABJAIOUIETO alM1aparta B KOPHBOM
CeyeHHy;

R\ — cTeneHb peakTHBHOCTH B KOPHEBOM CEYEHHH;

D, — KopHeBo# AHaMeTp CTYNeHH.

3.2.2. O6bruno a,” BoiGHpaeTcs B guanasoHe ot 11 1o 18°. Memnbliue
3HAYeHHS OTHOCATCS K YacTAM BBICOKOTO W HH3KOTO AaBJeHHs, a 60Jib-
ILHe — K 4acTH CPeHero y1aBJeHHusl.

.3.2.3. CreneHb peaKTHBHOCTH B KODHEBOM CEUEHHMH JJisi NPOMEXY-
TOYUHBIX cTyneHefi npuuuMalor pasHol 3—5% na XT3 um. C. M. Ku-
posa ¥ 10—14% na JIM3; nas nocaenHux <ryneHeil yacTedl HH3KOTO
JlaBJeHHsl CTelleHb PeaKTHBHOCTH 1ocTuraet 20% u Gosee.

3.2.4. B oreyecTBeHHON M 3apyOeKHOH NPaKTHKe 1Js TIaPOBBIX
TYPOHH C IPOCCEJbHBIM Napopaciipese/eHHEM 4acTb BBICOKOTO H Cpej-
Hero faBJieHHS TIPOSKTHPYIOT, KaK NPaBHJIO, € TIOCTOSHHBIM KOPHEBbIM
JHaMeTpoOM, a YacCThb HH3KOrO JaBJIEHHS — KaK C NMOCTOSHHBIM, TaX H
¢ nepeMeHHbIM KOPHEBLIM [1HaMeTPOM.

3.2.5. Tlpu pacuere cTyneHH A0JxKeH ObiTb TaKXKe IPELBAPHTENBHO
BbiGpaH 3aKOH 3aKPYTKH JIONMATOK.

3aKOH 3aKPYTKH AJsi NPOMEXKYTOYHBIX CTyneHedl B oflieM cayuae
MOET ObITh TIPHHSAT CJEAYIOLLUM:

¢,/ = const u ¢;, =const,

rae ¢, — OKPYXKHas CocCTapisiollas aGCONIOTHOH CKOPOCTH BBbIXOAA
NOTOKA U3 HampaBJgIOLlero annapara;
r — panHyC CTYMeHy;
€1, —O0cCeBas COCTapJslas abCOMIOTHOH CKOPOCTH BHIXOAA MO-
TOKa U3 HallpaBJsIOlLero annapara.

3.2.6. Ilepsoouepentas 3ajaya IpH pacyeTe NPOTOYHON YACTH Typ-
GHHBI COCTOHT B pacnpejie/IeHHH OGLIEro TeNJOBOro mepenajga Mexny
OTAEeJbHBIMH CTYNEHAMH TaKHM 06pa3oM, YTOGH obecrneuynTb MaKCH-
MaJibHO€E HCMOJb30BaHHE SHEPIHH B KaXK/JOH CTyNeHH.

Heo6xoanMoe pacnpesiesieHHe Ten/onepenanioB JOCTHIAeTCsl TyTeM
3ajlaHus 1S Kaxqiod CTYNeHH ONTHMaJbHOTO OTHOINEeHHS u/co, odec-
NEYHBAIOUIEro MaKCHMYM 7,; CTYIEHH.
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3.2.7. das cryneneh, paboTalolHX B 001aCTH CYXOTO mapa, BeJH-
YHHA OTHOWEHHS (1/Co)ohr B KOPHEBOM CEUEHHM NDPHHHMAETCs B IIpe-
nenax 0,47—0,48.

3.2.8. llas cryneHefi, paGoTalOMHX Ha BJaXKHOM INape, ONTHMaJb-
HOe 3HaueHHe u[co HuKe. B TepBOM MPHOAMIKEHMH MM 3HAUSHHN
BJIAXHOCTH, MPAKTHYSCKH BCTpevaouniuxcs B typéuHax AIC, sto cau-
JKeHHe MPSMO TPONOPUHOHAJILHO CTENEeHH CYXOCTH Napa Ha BXOAE B
CTYIEHb.

3.29. B ofGuwem cayuae BoipaxeHue jas (u/Co)onr ONHCHIBASTCA
caenyioueli 3aBHCHMOCTBIO [6]:

(ul"’co)onr =x! (u/"co)g-:, 2)
rae  (#/cy)on, — ONTHMAJBHOE OTHOLIGHHE U[Cy B KOPHEBOM CEYEHHH;
(&/¢o)omr — TO Xe, I CTyNeHei, pafoTaiolHX HAa CyXOM Tape;
# — OKPYXHas CKOPOCTb Ha KODHEBOM JIHaMeTpe;
€y — CKOPOCTb HCTEUeHHsl, COOTBETCTBYIOILAsl pacinoJarae-
MOMY TemJionepenany hp;
X, — CTeleHb CYXOCTH Tapa Ha BXOJe B CTYINCHb;

1 .
m =\ 9 — KO3(pHLUHEHT, 00ECNEUNBAIOWHA BO3MOKHOCTL yHUH-
THIBATb MW HE YUHTBIBATb BJHSHHE BJAXXHOCTH Ha

BEJIHYMHY ONTHMAJLHOTO OTHOmEHHs (U/Co)aar -

3.2.10. Bricota HanpasJsiiollied JONaTkH [c COrJIaCHO IPHHATOM
MeTOJHKe OmnpenesisieTcsl MO BbICOTe paboyefi JONATKH € YYETOM CyM-
MapHO/ TlepeKPbilllH CTYNEeHH

lC = lpay . (3)

rae lp — aauHa paboueil JJONaTKH;
6 — K03 UL HEHT, YUHTHIBAIOIHHA BEJHYHHY NEepPeKphiliH.

3.2.11. Ina pacuera JJHHBE paboyell JIONATKH onpenenseTcs oce-
Basi COCTaBJSIOILAasA a0COJIOTHOH BHIXONHOM CKOPOCTH Tlapa H3 KaHaJoB
pabouero Kojeca Ca,. Ilas 3axona sakpyrku: c¢;,r=const, ¢;,=const
OCeBasi COCTaBJAIOULast ‘BHIXOLHOA CKOPOCTH ONMCHIBAETCS BhIPAXKEHHEM

=n Dy . —
€2, =50 @agem SN ¢ VI—R. 2 P “)

rae Dy — XopHeBoil 1uaMeTp CTyleHH, M
@, — ynoJl BbLIXOAA TIOTOKA H3 HaNpaBJsioONlero annapara B KOp-
HEBOM CeYeHHH, rpaj;
Ry — cTenenb peakKTHBHOCTH B KOPHEBOM CEUEHHH;
¢ — KO3 (HUHEHT CKOPOCTH HanpapJsiOMHX JIONATOK, BLIOH-
paercst 0 JaHHHIM 3aBOJa;
Uy — yJAeJbHBIA O0bEM Mapa Ha BbIXOAe M3 CTYNEHH NPH M303H-
TPONHUIAHOM PacUINPEHHH, M3/Kr;
— YyJeJqbHBHH o0beM Tlapa Ha BHIXOJe H3 HamMpaBJ/sAIOLLEro anna-
paTa B KOPHEBOM CEYEHHH, M3/Kr.
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Y e/ bHbIH 00beM Napa Ha BbIXOJAC M3 HalPaB/AOULIEro anmnapara
B KOPHEBOM CEYEeHHH C JOCTATOYHOH CTENeHbI0 TOYHOCTH MOXKeET ObiTh
onpe/1eqeH U3 CIe1YIOLULEro BblpaKeHus:

U =0y 4 (U — ) (1 — Ry, )

r1e Up— VAeJAbHbIH O0beM mapa Ha BXOJ€ B CTyNeHb.

3.2.12. dauna pabouell JONATKH ONpejensieTcd no OO0umeH3BeCTHOH
3aBMCHMOCTH, OCHOBAHHOH HA YPaBHEHHH HOPa3pblBHOCTH

G,

b T ©)
3.2.13. A6conioTHas CKCPOCTb Napa Ha BHIXOJAE H3 CTYNEHH onpe-
AeJeTCH TI0 MeTOAY TPeyrolbHHKOB CKOPOCTeH € yueTOM H3MEHEHHA
NapaMeTpoB MOTOKA H CTeNeHH PEaKTHBHOCTH B OCEBOM 3a30pe o
BbICOTE CTYNEHH B COOTBETCTBHH C 3aKouoM 3akpytkd. IIpu stom 32
ONpAACASIOMHA IHaMeTDP PEKOMEHAVETCH MPUHUMATL 3KBHBAJEHTHBIA
0 KOJIblIeBOH MJOLWAAH, BeJHYHHA KOTOPOr0 PacCYHTHIBAETCH IO CJe-

aywoutell gopmyae:

Dy =105 [(Dc+ 24,7 + DY . )

Pacuer napamerpoB ctyneuu fo D, obecneunBaer OGOJbIIYIO TOY-
HOCThb, 4&M pacuer no opeaHeMy ndamerpy Dep, Aaa CTyneHed ¢ MajabiM
ornowenueM Dep/lp. Ona crynenelt ¢ Dep/l,>8 anamerp D.y=Dep.

3.2.14. daa npusaToro 3aKkoHa 3aKPYTKH H3MeHEHHEe CTeNeHH peax-
THBHOCTH B OCEBOM 3a30p€ MO BBICOTE CTYNEHH C JOCTATOUHON CTENEHbIO
TOWHOCTH ONUCHIBACTCA 3aBHCHMOCTbIO

Rop=1—(1— Rx)-{l — cos’ay {1 — ( D[j:p)?]} . (8)

2.3. Pacuer nocaesHe# cTynenn

3.3.1. Kak npaBnjo, npH CO3JaHHH HOBBIX THOOpa3MepoB TypOHH
2458 ADC HCnoab3yioT MOCAEJHIO CTYMeHb ¢ MpeaeNbHOH J1as Ham-
{I0N0 3Tana AJHHOH JfonaTkH. B cuyy 3TOTO OfAHA H Ta Xe NeCACAHAS
CTyNeHb MOXET ObiTb HCMOJNb30BaHa AJf pstia THIOPa3MepoB TYpOHH
H pabOTaTh NMPH Pa3HYHLIX Harpy3Kax BLIXJONA U MPOTHBOJLABJACHHSIX.

[TosToMy, Kak mpaBHJO, pPacyeT MNOCAEAHEH CTYMEeHH CBOAHMTCA K
pacueTy XapaKTepHCTHK ee peXHMa NpH (PHKCHPOBAHHOA reOMETPHH.

3.3.2. Has nocjefHeidl CTYNeHH ONMPeNe/AIOUIUM SIBAAETCS HE ONTH-
ManbHOe OTHOWeHHe (U/Co)onr, @ BBHIMOJIHEHHE CJAELYIOUWIHX YCJIOBHI:

— noayyenne TpeGyeMOro 3HayeHHs CTEHEHH PEaKTHBHOCTH B KOD-
HEBOM Ce4eHHH (B KOPHEBOM CEYEHHHM CTeleHb PeakTHBHOCTH JOJKHA
ObITh TIONOXKHTENbHOH KaK NPH PACYETHHIX, TAK H NPH MaJbIX 3Haye-
HUSX HArpy3okK);

— ofecrieyende orbopa Mapa Ha PpereHepanHio nepes CTYNEHbIO
(119 yaydyileHHs YCJAOBHH aPOAMHAMHUKH H NOBblileHHS 3¢ deKTusiio-
CTH B.1arOyJ1aBJHBaHUA);
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— YBe@JHUEHHE TeNnjaonepenana Ha 10CJIELHIONO CTYII€Hb AJIs1 YMEHb-
UIeHHs1 TIOTePH ¥3-332 BJAXKHOCTH H NPEJOTBPALLeHHS 3PO3HAHOrO H3-
Hoca pabouHX JIONaToK.

3.3.3. Ilpu pacuere nocneasefl CTyneHH HeoOXOLHMO OPHEHTHDO-
PaTbCA Ha 3aBOJACKHE PacXoiHble XapaKTepucTHKHM [pi/pa=f(G,)] u
3aBUCHMOCTH M. =f(u/co).

OcraabHble napaMenpbl ONpeAesslOTCs PacueToM «C KOHUA» Me-
TOAOM TIOC/]E0BATEJbHBIX NPHOIHKEHHH ¢ TocJeaylouledl NpoBepKoH
JlaBJieHHS Ha BXoJe B CTymneHb. JlOMOJHHTENbHO CcJelyeT YUYHThIBATb
OrpaHHYeHHs N0 NPONYCKHON CNOCOGHOCTH CTYNeHHW H 3PO3HH.

3.3.4. INponyckuas cnocoGHOCTL CTyneHH (06beMHbLIA pacxol napa
yepe3 CTyneHb) JJA 3aJaHHOH ICOMETPHH JHMHTHPYeTCS npelenbHO
AOCTHKHMOA BEJIHYHHOH OCEBOA COCTaB/AIOWEA BbIXOLHOH CKOPOCTH
NOTOKa u3 CTynenH. B peasbHOH CTyneHH 3ITa BeJHUHHA HHIKE KPHTH-
4eCKofi. B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX OCOOEHHOCTEN CTYIMeHH,
nnddysopa u BbIXJONHOTO NaTpybka MaKCHMaJbHO NOCTHXKHMAs oce-
Basi CKOPOCTb Ha Bbixode H3 ctynenn cocrasiser 0,8—0,9 or kput-
YecKoR (M,,k=(),8+0,9 ¢y, /a*, rae a* —oxopoctp 3ByKa). [las 1au-
HbIX NapaMeTpPoOB Napa a* pacCYHTHIBAETCH MO BbIPaXKEHHIO:

a* =V kpv, 9
rae k — nokasarteab aanaGate (20).

Jlns npenenbHO IOCTHXHMOH OCeBOH CKOPOCTH TIOTOKA Ha BblXOXe
#3 cTynenH, paBHo#i 0,85 OT KpHTHUECKOM, OorpaHHY€HHe IO NPONYCK-
HOR CIoCOGHOCTH MOMKET ObiTb 3aNHCAHO B CJeAYIOLleM BHJAC:

(-g) ~230p., (10)
T /upea
rae G — MaccoBblil pacxoa napa uepes CTyneHb, T/4;

F; — naouwaap BuixJjona, M2;

P2 — NaBJIeHHE 32 CTYNeHbio, Kre/em?,

3.3.5. Kpurepnit spo3nonnoro ustoca [4] paccunrteiBaerca no ¢op-
MyJse '

E—_—s'p—][(DK + 21,,)3%)], (11)

rie  €-— KOo(pQHUHEHT, YYHTHLIBAIOUIHA BIHSHHE OCEBOro 3asopa
MeXK1y HanpaBJsfioOWUM annapartoM M paGoOuHMMH Jonar-
KaMH;

Y, U p— BJAXKHOCTb H J1aBJeHHe napa Ha BXOI€ B CTYIIEHb.

Ilpu E<0,2 — spo3ns ne Habmoxaercsa, E<0,8 — Heboabliaa 3po3mus,

E>2,0 — cunbHas ypo3us.

4. PACYET BHYTPEHHEFO OTHOCHTEJIBHOIO KN TYPBHHbI

4.1. Buyrpenunit ornocurensupiit KITJ cTyneHdn paccynTbiBaercs
KaK OTHOLUEHHe TeMjonepenaja, peBpaLleHHON0 B MEXaHHYECKYlo pa-
60Ty, K pacrnojaraeMoOMy TenJjonepenany npH H303HTPONHAHOM pac-
1HpeHnH pabouero TeJja.
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Pacyer 7v,, CTymeHH CBOAHTCA K HaXOXIGHHIO OTIAEJbLHBIX COCTAaB-
- ASIOUIUX [10TePb SHGPTHH, K KOTOPHIM OTHOCSATCS MOTEPH B COMJAaX, pa-
6ouHX JomaTKax, C BBIXOAHOH CKOPOCTbIO, H3-3a BJAXHOCTH, TPEHHS H
BEHTUJISIIHY, TIPOTeYek yepe3 AHa(ppPanMeHHble YIJIOTHEHHS; TPOTeUYeK
yepe3 OTKPBITHIH PajHadbHbIA 3a30p HJH YIVIOTHeHHs GaHJaxa, CKpen-
Jsiollell MPOBOJOKH M T. JX. B 3aBHCHMOCTH 'OT KOHCTPYKTHBHBIX 0CO-
feHHOCTefi H METONHK pacueta NPOTOUYHOH YACTH.

4.2. OnpeneneHde 3KOHOMHYHOCTH CTYNeHH Ga3upyercs, KakK npa-
BHJIO, Ha OGOGUIEHHAX HATypHBbIX HCMIBLITAHHA CTYNeHeH W HX MojeJeil.

Ha Beanuuny morepb HEPrHH B CTYNeHH CYLIeCTBEHHOE BJIHSHUE
oka3sbiBaeT cneqH(HKa KOHCTPYKUHH MPOTOYHONR 4acTH, B CBOIO oYepelb
B 3HAYHTEJAbHOH CTelneHH OOGYCJOBJEGHHAsT OCOGEHHOCTAMH TEeXHOJONHH
NPeANPHATHA-U3TOTOBHTENss. B CHJIYy 3TOrO TIPAKTHYECKH KaxkJas
(GbupMa-H3roToBATENb HMEET CBOIO METONHKY pacyera v, OTpaxKaio-
ULYIO ee NPAKTHKY NMPOEKTHPOBAHHSA U H3TOTOBJIEHHS TYPOHH.

Huxe npuBomsiTcs MeTOAMKH pacueta 7o, HCHoJb3yeMble Xapb-
KOBCKHM TypOHHHbIM 3aBoaoM M. C. M. KupoBa, cneunanausupyio-
LIMMCSl B HacTodlllee BpeMs Ha npoussoactse Typbéun mas AIC ¢ so-
J00XJ1aXX1aeMbIMH PEaKTOPaMH, H NPOH3BOACTBEHHbIM OGbeAHHEHHEM
TypOocTpoeHHusl «JIeHHHrpaACKHA MeTa/JVIHYeCKHH 3aBoi» *.

4.3. Meronuka pacyera 7, anasa typbéun XT3 mm. C. M. Kupona.

4.3.1. Pacyer cTpoHTCS Ha HCHOJb30BAHHH OGOOIIEHHBIX OMBIT-
HbIX 3aBHCHMOCTelt okpyxHoro KIII ctynmenn (nm,) or oTHOIeHHus

CKopocTel u/Co, AUHBL JIOMATKH M CTENEeHH PEAKTHBHOCTH CTYNEHH Ha
onpejeasiowieM auamerpe (uept. 1, 2). [das nonatok AJuHOH JO
250 MM onpeneisiOIIHMHM TlapaMeTpaMM SIBJASIOTCA: U[Co W IJHHA JIO-
NaTKH; 145 JAONATOK GO/bIIed AJHHBI — U/Co U CTeleHb PEAKTHBHOCTH
Ha cpelaHeM AHaMeTpe. :

Bce onpenensiiouie napamerpsl BhIGHPAIOTCH HA OCHOBE pacuera
IPCTOYHOH YacCTH, H3J/IOXKEHHOTo B pasjesne 3.2

4.3.2. Cunxenne KII[l cTynenn M3-3a BJAXXKHOCTH 11apa PacCUHTHI-
BaeTcsi Ha OCHOBE CJaeiylolledl 3aBHCHMOCTH, MOJYYEHHOH annpoKcu-
Mauuell KpHBbIX, IPHBELEHHBIX Ha uyepT. 3, 4:

A-q;_,=[o,0012/z,, exp (1,52R% —1,8R) +y, “%6] v
X (Y“”‘“A."“r.s’—AT‘;(,y)v (12)

rae hp — pacnosaraeMblii Temvonepenaj CTyNeHH MPH H303HTPONHI-
HOM pacCLIHpEHHH;
R¢p— cTeneHb PeakTHBHOCTH CTYNeHH Ha CPefHeM JHaMeTpe;
Y| — BJAXHOCTb TIapa Ha BXOJ€ B CTyNeHb;

* Jins BoI6Opa XapaKTepPHCTHK TYPGOYCTAHOBOK, M3rOTOBJSIEMBIX ADYFHMH 3aBO-
JaMH, ClelyeT HCMOMb30BAThb METOAHKH pacuera Tjo,, MPHHATHE Ha 32aBOJAX M OTAH-
yapommecs or meronuk XT3 um. C. M. Kuposa u JIM3.
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3asucumocts okpyxHoro KIIJ crynenu n; OT U/Cq M BBICOTHI HanpaBaKio-
WHX JonatoK [ (Ans cryneHed C BLICOTOR nonaTkH ao 250 mm)
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3 //74_'/’ i B
A T ~ -
- {/,/ AT ?;[\ N
# ‘e TS L
! L N N e
B A J;’ - 4 5*\\'\
— AT T g RNEN
- p /% 4D o N ‘ -
u N AL | A NEs >
_f )/ /a8 g @ﬂj \\
76 b X v A AUEAN
Ny 7./ 874Vvd AR N
j A/// 1/ /// f \\ \
w17/ 7/474 ANIA
72 |+ /4 /4%/ 4 AN
| // 1/ \\
v
. /4 N
A
68 A
1 o 5 0 e e I A A A O
43 435 04 245 45 055 dfy
(sDHBbIE MOCTPOEHH € YH4ETOM HCHOJb30BaHKS BHIXOAHOA CKOPOCTH MpeAbLAyULeil CTymen:)

Yepr. 1

3asncumocTs okpyxuoro KIJL ctyneHn n, OT ujco M CTENeHH peaKTus-

HOCTH Ha cpelHeM nMameTpe (AJAA CTynmeHeH C BbLICOTOH HaNPaBJAKIOMHX
Jonatoxk ot 250 MM ¥ Bbillie)
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58 w. :; ot L.___ T~ ‘\"'\ :"-\
¥ \\ \\ ‘?{ =
&6 d \\ b 4 \\
4 >, <
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] 4 ¥
N
sz &
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792 04 45 06 47 uf,
! — no paHHBIM 3aB0Ja; 2 — 30Ha SKCTPaNOJALRH

Yepr. 2



Crp: 16 PTM 24.021.16—74

Movepn ot BaamHocTH napa nepea cTy-
neHbio TYPOHHBI B NPOUEHTAX OT pacno-
AaraeMoro Tenjaonepenaja CTyneHw

Bhgy %
J_‘-‘ % = /
Y= b1
ﬁ // 12 // //
AT L1 L4 )/:
- -~ 4T L+ 1]
"1 - -
L o 3 e -
1 /; L ol —
- ] 1 T
Lt /// J 1] il
.Ar/,ik 1 L] 1]
ST e
L |t 2 -l ]
/‘K 1/*/ // A
/_:-1 [
Vi 20 rxGA
0 Ky 2208

K — xosdpduunent (6eperes no uept. 4):
1 — Ihac — neperper NPOTuB fyac

Uepr. 3

3asucumocts Koapuumenra K ot crenenw
PEAKTHBHOCTH HA ONPEACANIOWEM AHAMETPE

(x uwepr. 3)
X
50

N
AN
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A — pasHOCTb 3HTAJbIHA Napa Ha BXOJe B CTYNeHb H JIHHMH
HAacCBIEHHs M0 H303HTpone (I1s yuera cHmkenus KIT/I us-3a
nepeoxJaX/JeHHS Tlapa TpPH NepeceyeHHMH JHuHHeA mpolecca
pacIUupeHusl JHHHH HAChILIeHHUs);

AN — cusxenne KI1J| cTyneHn u3-3a noTepb Ha TPEHHE M BEHTHJISA-
1Hi0 (pOTalHOHHBIE TIOTEPH);

Angy —cunxenue KITJ] cTynenu H3-3a notepp BCJeICTBHE IIPOTEUEK
yepe3 auadparMeHHble YIJIOTHEHHS;

0 npu A7, <0,
A’nsn =
A7 npu Ay > 0.
4.3.3. Cornacno meronuke XT3 um. C. M. Kuposa cunxenue KIIJ

CTYTI€HH, Bbi3biBaeMO€ NMOTEPSIMH HA TPEHHE H BEHTHJISLHIO, PACCUHTHI-
BaeTcsd Ha OCHOBaHUH c.nezxylomeil 3aBHCUMOCTH:

D: Di+1, \s
= Pul.10-7
A-q”_064930v2h“( 191 n) 10-7, (13)
rne hap — H30SHTPONHUHAHBIA TeNJonepenaj CTYHeHH MO CTAaTHYECKHM
napaMeTpaM, KKaJ/Kr.

4.3.4. Cunxenne KIIJ n3-3a nporeuek uepes auadparmeHHbe
YNJIOTHEHHS ONpeaensiioTcs no ¢dopmyJie

Pz i
A 1,5Kyna™ Dynabyna / p, P ’ A
Ty = Gct\n l ( P‘_') Tx ("],, M. B)’
Zypa — In )
P
(14
rae Kyna —Ko3pouunent pacxopa (onpejensiercs B 3aBUCHMOCTH OT
THT1a AHadparMeHHbIX yNJOTHEHHH W BEJHWYHHBI 3a30pa B
COOTBETCTBHH C 4epT. 5);
Dyyn — nnamerp ynioTHeHui, m;
Oyun — BeJIMYHHA 3a30pa, MM;
Zyna —— YHCJAO 3yOLOB B YNJIOTHEHHH.
4.3.5. Cumxenne KITJ n3-3a nporeuex uepes OTKPBITHI paauasb-

HBIli 3230p YUYMTBHIBAeTCSl TOJIbKO y HeOGaHAAXKEHHbIX CTyNeHeHd H on-
peJesslioTCs H3 CJIeAYIOILEr0 BhIpaXKeHHs:

0,2(Dx+1
An = l00143+ 001612‘—”’] X
X (.’l;z'—A-qT.B _A")n.y_AT‘u_Annp) ’ (15)

rie Angp—NOTepH OT CKpenJsiouled NPOBOJOKH, INPHHHMaeMble paBs-
npMu 29%.

2 3axas 939
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Kospduunent pacxosa ynaorsennit nuagpparm

Kyan (1,

r( P2
250 %
230 |- Lz _p;

/ P
210 H
/(i

190 H

170 -{

150 H /

130
" \\
90 _1 S~
‘F \
| —
Do T — - . o |
7 0% 9% 4,75 Jy,,,,,ml

Tun duagpaemennex  ynaomuenui

Cmamap j Cmamap l

Pomaop Pomap
— ommowenve dabrewu napa g u neped cmynesw

l'l
Yepr. 5
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4.3.6. J1a oueHKH 3((EKTHBHOCTH BHYTPEHHEro BJaroyaaJieHus
VACOHO TI0/1b30BaThCst OOOOILEHHOR 3aBHCHMOCTbIO GHPMB «[Kenepan
3JEKTPHK», KOTOpas XapakTepusyeT Ko3(p(HUHEHT BJATOYJaNeHHS Qpx
kKax (QyHKUHIO JaBJeHHsl Napa 3a CTyneHbio py (uept. 6).

Tloa xosdpuuHeHTOM BJaroynajeHHsi NOHHMAeTCsl BblpaKeHHoe B
NPCLEHTAaX OTHOIICHHE YAaJeHHOH H3 MOTOKA BJarH K CyMMapHOMY
BECOBOMY Pacxody BJIarH yepe3 CTyNleHb, COOTBETCTBYIOLEMY AHArpam-
MHON BJIaAKHOCTH T1apa Ha BBIXOJE H3 CTYNEHH.

¢ dexTHBHOCTL BAAroyaaieHus

T30,

) o - - |

77 1

77 1

e

0 o 28 0420507 1% 28 4266 W00, xecien?

Yepr. 6

AHaJHTHYECKH 3aBHCHMOCTH yepr. 6 onucniBaercs CJACAYIOLLHMH
BblpaKCHHAMH !

npu p, < 0,4 xrc/em®  a,, = 24;
ou S - (16)
npu p, > 0,4 krejem®  a,, = 2 a;(14,225p,) "7,
] P
rae a,=0,1383-10-1;  @,=0,2328-10% @, — 0,8501-10";
a;=—0,5161-105  a,=0,21358-10%

ITapameTpnl mapa 3a CTYNEHbIO, OHAGXKEHHON BJIATrOYAaJSIIOUIHMH
YCTPOHCTBAMH, ONPENENAIOTCH 10 CAEAYIOLIHM 3aBUHCHMOCTSM:

__i3—0,0la4,qy; .
b= 1 —agay; (]7)
_ I —ys
X4 =120,0la,,y (18)

A€ ¢ — IHTAJbNHSA XKHIAKOCTH IIPH NaBJIOHHH 33 CTYHEHbIO.

Pad
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Unnekcel 3 u 4 0603HayaoT napaMenpsl napa 3a CTYNEHbIO COOT-
BETCTBEHHO TIPH OTCYTCTBHH H HAJHYHH BJAroyJaJieHHs.

4.3.7. B ryp6uHnax ADC wu3-3a HH3KHX HA4YaJbHBIX TNapaMerpoB
napa BJMSIHHE NOTE@Pb 3HEPIHH C BHIXOJHOH CKODPOCTBIO HA 3KOHOMHY-
HOCTb TYpGOYCTaHOBKH 3HAUHTEJIBHO CHJbHee, yeM B Typ6unax TIC,
paboralouux Ha opranuyeckoM TomuuBe. ONHHM M3 CpPeICTB CHHXKe-
HHSA TIOTEPb C BBIXOJHOH CKOPOCTbIO ABJAETCA HCIOJb30OBaHUe Ruddy-
30pa, YCTAHOBJEHHOrO 33 MOCJeAHeH CTYMeHbIo.

dddexr or mpuMeHeHus AHdPy3opa BbIpaXKaeTCsd B CHHKEHHH
JaBJeHHs Mapa 3a nocjeNHell CTyNeHblo A0 BeJHYHHBI MeHblieH, geM
JlaBJi€HHE B KOHJEHCaTope TYpOHHbI, C COOTBETCTBYIOUHM MIOBBIIEHHEM
HCTIONBL30BaHHOTO TenJjonepenana crynexu. Ilociennee pocturaercs
O6naromapa ToMy, uTo B AH(Py3ope KHHETHUECKAss 3HEPrusi NOTOKa
YaCTHYHO NPeBpaillaeTcsi B NMOTEeHUHaJbHYI0 (32 nuddysopom aasae-
HHe Tmapa NOBHILAeTCs ).

S¢dext or npuMeHenus NHPdy3opa TeM CHIbHEe, YeM BHILIE ero
K03 PHLUHEHT BOCCTAHOBJIEHHS L.

JaBaenne napa 3a focJeiHeli CTYNeHbIO B CJy4ae HCNOJAb303aHHSA
auddysopa pacCyHTHIBAETCS MO CJAEAYIOLUIEMY BbIPpaXKeHHIO:

1--

Py = Prua (1 9)

9 k
LAy (h—1)|e—1
2qkR Tz :

3nech Tyuy— abcoMiOTHASI TeMIepaTypa mapa B koujaeHcartope, °C;
Pxuz — JaBJieHHe apa B KOHAeHcaTope, Krc/cm? (cM. uept. 7);
k — nmokasaresb agHabaThl; MOXeT OBITh pacCyHTaH no ¢dop-
MyJse:

I —x Pia 1"
k =(),603+[0,522—0,1418 = 3“1—(225;5) ] o (20

rae n = 1,34565 — 0,76825x3;

X3 — CTelleHb CYXOCTH Napa 32 CTYMNeHbl0 B JeHCTBHTEJNbHOM IPO-

Hecce pacHIHpeHHs.

ITpumep nocTpoeHus mpouecca pacliMpeHHs: napa B NocCJeaHel CTy-
NeHH NPH HaJHuYHH AHpdy30opa npHBeneH HA yepT. 7.

4.4. Meronuka pacuera 7, Aas TypGun JIM3

4.4.1. CHuxenne annabGaTHUeCKOro Tensonepenajga B COMIax pac-
CYHTBHIBAETCA NO cJaenyolleir hopmy.ae:

Allci =(1— '.52),lcl . (21

3aecs ¢ =0,95+0,98 B CcOOTBeTCTBHH C HCOBITAHHUSIMH npoduiein H
CTyNeHeH;
i — TIOPSIAKOBBIA HOMEP CTYNeHH;
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NMpouecc paciHPEHHA napa B nocaeaHed
cTynesd ¢ yueroM auddysopa

(napaMe'rpbl €O MITPHXOM OTHOCATCA K CAYyYalo,
Koraa Het anddysopa)

et
)
Y
<l
Punp
~Q /
Q ",u /
< < & Py dup
Y
£
151
3
] Q
-Q
Yepr. 7

3aecs
hcl = (I - ch,-) ha;,' + Ahle .’
rae Rep ,~— CTelleHb PeaKTHBHOCTH i-i CTyIeHH Ha CpejHeM AHamerpe;

Alzc2 = (-;l—y) — TenJsionepenajg, COOTBETCTBYIOULHA  BBIXOJHOM
i—1 ’
ckopoctd mapa { — | cTynenH.
442 Tlorepu B paGouHX JlonaTKax HaxoAATCsA Mo popmyJe

Ah.'ll = (l - '{)2) h:lg- (22)

3xech P — kK03 PULUHEHT CKOPOCTH pabOoyMX JONATOK; OlNpejessieTcs
M0 JIAHHBIM 3aBOJNCKHX HCHBITAHHH, B NEePBOM NpHOIHNKE-
HHH MOXET IPUHUMaThcs paBHbiM 0,985;

©,;; \?
h.ru = chi/laui + (91—’5) y

/

rae w; — OTHOCHTE/JbHAs CKOPOCTb BHIXOJA Napa M3 HAINpPaBJSIOLIEro
anmnapara, M/c.

4.4.3. KoHleBble noTepu onpenensorcs mno ¢opmyae

2.10-3
Bl = (—_lp_) (hw — A,’cz.- — ke, — Alz,‘.) ’ (23)
i

Co, 2
rae Ahcﬁ =(W,‘5) — TIOTEPH C BHIXOMHON CKOPOCTHIO.
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4.4.4. Tlorepn poraunoHHble (HA TPEHHE) PACCUMTHIBAIOTCA TIO (op-
MyJe

0,860 N,
-
3aecb G;— pacxon napa uepes i-l0 CTyneHb, T/u;
Nip =0,1534 D} (Dy + 1))’ n*-10-%/v,,
rae Uy, — yAeAbHbIi O6beM napa Ha BBIXOJE H3 CTyNeHH, M3/xr.

4.4.5. Tlorepu or npoTedek uepe3 yIJIOTHEHHs1 aHadparM HAXO-
AATCA 110 GopMyae

Mty = Fyualty, = (Dyc -+ Ly — Al) (L, — Al)sina; V'z,,,,  (25)
tae Fyny — naomaap 3asopa, Mm%

By = hy— Ay — Ab, — AR

Ah,, = (24)

3

ey, D
H

FER)
Al — cyMMmapHas nepexkphiilia CTYNeHH, M;
Zyna — YHCJO 3y6LOB B YNJAOTHEHHH.
4.4.6. [Torepn or yTeyex uepe3 YNJIOTHeHHs Ganpa>ka onpeaes-
I0TCA IO CJe1YIoIHM GOpMyJiaMm:

npu D, <5 M

Akg, = E(,ih,,‘_ , (26)
rae so=ss+ 10-3/lp; — oTHOCHTeIbHBI 3230p;
npH Do >5 M
Ahg, = 0,5, S6; iy /%er; SID al'i . 27)
3aech

Tagp; = 0,71 exp (— 0,18 56/A3);
ey, = 1,08 exp (— 0,2765 vl) ;

q"l = [(Bsxg + 1)/531(1]0’3 V[(Esxi + 1)/[-)“1]1'3 - (‘ - Ri):
rae v; = Vzibsx,-;
55:(1 = :-nq/lp,'-

4.4.7. Tlotepu H3-3a BJA2XKHOCTH YYHTBIBAIOTCS [1PONOPLHOHAILHO
cpenHeH BJaXXHOCTH Napa B fIpolecce PacIHPeHHs

Ahyy = Yephu, (28)
rae h, — Tenaonepenaj, coomsercTylomui okpyxuoMy KILO cry-
NeHH, KKaa/Kr.
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4.4.8. Ilpu pacuere 3KOHOMHYHOCTH NOCJEIHEH CTY{leHH HCNOJ/b3Y-
I0TCsi 3aBOACKHe KpuBhe 70" =f(pa/p)), TpuBelenHHe Ha uepr. 8.

XapakrepucTHks nocaeannx crynewefi Typ6un JIM3

Oy, npu by = 1200, wran/ke
T

A I
L ppu by = } \
360, knasfre } ‘
X1 169 :
LW y a
20 [ \i : 1/ a\; ;
i - A — ~ ]
7 N
ar N T N L
sl \| . N | NI 74 P bp =900 rin
\_// N N
] \\ / 7 lp= 1200wy |\
st oz 1! : N
AN
" § B \ N
ﬂii IR WN \
i s I AN i
1 PR I - S
St HHHH N A/Ic,ﬂ,f/d p= 1200 MM e
i e L
j_A ; 7 \
r’_ il ~ a \
0 = A, npuly =900 A\
b/ DO I T Tt T 1T 1T - R e s |
04 42 03 44 G5 g0 41 p, /o
Yepr. 8

IlOHOJIeHHTeJIbHO YUYHTBIBAIOTCS TIOTEPH OT BJIAXXKHOCTH NPONOPULHO-
HaJbHO BJAAXHOCTH 34 .paﬁotmml JonatxkamMn

.’lhm = yzhu . (288)
5. PACYHET TENJOBON CXEMbI

5.1. lleab pacyera — KOJHMYECTBEHHAA OLEHKA H3MEISNHS TEeNJOBOI
5KOHOMHYHOCTH TYpPOOYCTAHOBKH TIPH H3MEHEHHH ONTHMH3HPYEMOTO
napamerpa. [lpn sToM cosnaercs BO3SMOXKHOCTb YNPOCTHTbH pacyer
NyTeM HCKIIOUEHHS] H3 aHa/JM3a TeX 3/JeMEHTOB TelJOBOH CXeMbl, pe-
XKHUM PaGoOTH KOTOPbIX NPaKTHYECKH He MpeTepreBaeT H3MEHEHHH NPH
B2DLHPOBAHHH ONTHMH3HPYeMBIX napamerpoB. K TakuM 3jemMeHTam
OTHOCATCS 3XKEKTOPbl C OXJIaIHTe/AMH, rasooXJalUTellH reHepaTopa,
CHCTEMbl YIVIOTHeHHA XJanaHoB (CTONOPHBIX, peryaupylomux BPY
M T. A.), HACOCOB, KOHIIE€BbIE YILIOTHEHHS TYPOHIL.
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C yuyeTOM CKa3aHHOTO, pacueT yAeJbHOIO pPACXOAA TeMJIa HETTO
o TypGoycTaHOBKe (¢; ;) MOXKET BBLINOJNHATHCA NPHMEHHTENBHO K
YIPOLIEHHON MOJIeNIH TeIVIOBOH CXeMbl TYpPOHHBI, HE YYHTBIBAIOIIEH MO-
“TOKH T1apa Ha 3XKeKTOPHl, YIVIOTHeHHS KJamnaHOB (CTOMOPHBIX, pPeryJu-
pytowmnx, BPY u 1. 1.), HacoCoB; cHCTeMY KOHLEBLIX YINIOTHeHHH; yTH-
JIM3AIMIO TeMJIa B OXJIAAHTEJAX 3IKEeKTOpa, ra3ooXJajHTeNsiX reHepa-
TOopa U np. BmecTe ¢ TeM MoAenb NOJKHA o6GecneyuBaTh BO3MOXKHOCTH
yuera peasbHofi cxeMbl ciauBa gpeHaxelt [IHI, a takxe thHna mnpi-
BOJA NHUTATENbHOrO Hacoca. Ilpumep pacueTHOH TemyioBOA CXeMbl JaH
Ha uepT. 9.

Ilorpeumnocts, obycioBiienHass BHOCHMBIMH yNpPOILUEHHSIMH, He mpe-
Buiaetr 1—2%. OHa HOCHT CHCTeMATHYEeCKHMH XapaKTep H MOXeT ObiTh
YUTE€HA NOCTOSHHBLIM {IOMIPABOYHBIM KOIDPHLHEHTOM.

Hcnonb3oBanne A/1s1 aHanu3a qpuOJHKEHHOH MOJENH TelJIOBOH
CXEMBbI TIO3BOJISIET CYULECTBEHHO YNPOCTHTH pacyer, yTo objeryaer ero
peanusaudio Ha J1IBM u BmecTe ¢ TeM o6ecreunBaeT Heo6XOAHMYIO
TOYHOCTb YU€Ta BJAHAIOIHX Q)a.mopoa.

5.2. IMoxnexamas pacuery TenjoBasi cxeMa TYpOOYCTaHOBKHU
N0XHA ObITb COM/1acOBaHA € XapaKTepHCTHKAaMH MPOTOYHOH YACTH
TYpOUHBI, KOTOPbIE€ B CBOIO O4epelb, KaK OblJIO OTMEYEHO Bhillle, BLIGH-
paloTcAd H3 YCJAOBHA MAKCHMa/JbHOrO COOTBETCTBHSI ONTHMH3HPYEMOro
napaMeTpa NPHHATOMY 3HaYeHHIO.

drta 3anaya MOXeT GbITb pellleHa MeToJOM MOC/eA0BaTebHbIX PH-
OMKeHHH NPH COBMECTHOM pacyeTe TEMJIOBOH CXeMbl H IIPOTOYHOH
4acTH TYpPOHHBL

5.3. Pacuer HaumHaercsi ¢ MpHOJIHKEHHOrO ONpe/leJEeHHs pacxo/a
napa no orcexam typOuHbl. [lox orcexkom TypOHHBI MOHHMAETCH MacTh
ee Mexay AByMs oTGOpaMH fiapa.

Pacxoa napa Ha TypOHHY MOXeT GbiTb OfipefleJieH HCXOAA H3 Ten-
JIOBOH MOLYHOCTH PeaKTopa, NMPUHSATHLIX [HapaMeTPOB CBEXKero napa u
TeMNepaTypbl MUTATeNbHOH BOABI

Qp' 10~ 3

0 o—1g 5

(29)

rne Do — pacxox cBexero napa Ha TypOHHY, T/4;
ip— 3HTAJILIIHA Mapa Ha BXOjAe B TYpOHMHY, KKaJ/[Kr;

iy — JHTAJBIIHS MHTATENBHON BOAbI, KKaJ/KT,

ITo orcekaM OpHEHTHPOBOYHO 3aJalOTCS PAacXoibl Mapa B JOJAAX
oT Do.

ITpu npenBapHTeJLHOM pacyeTe TeMVIOBOH CXeMbl [aBJeHHe Iapa
B pereHepaTHBHHIX 0TOOpAX onpelessieTc H3 YCAOBHS PaBEHCTBA MHPH-
palleHUd IHTAJBIHH THTATEJbHOH BOJBI B PereHepaTHUBHBIX IOAOTpe-
BaTeJIsX.

5.4. ITonyuyenuole naHHbie MO3BOJISIIOT PACCUHTATH PACXObl Napa B
pereHepaTuBHble OTOOPH U COOTBETCTBEHHO PACXOAbl Mapa NO OTCeKaM
TYpPOHHBL.
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Pacuer nponsBoautcs OOGLIENPHHATHIM MeTOAOM $aNaHCOBHX ypas-
HeHHH.

5.5. CneunduueckuM aas typéun AIC spasercs HeoGXOIHMOCTb
yueTa BHYTPEeHHero BJaroyjaJeHus.

Ilpn koucrpyuposauun typ6uH ADC oTCOC NapoBOAAHOH CMeCH,
KaK NpPaBHJIO, NPENyCMATPHBAIOT H3 CTyNeHed, nMelolWux oT6op napa
Ha pereHepauuio. [1pu 3T0M BJara u YaCTHYHO Nap BMECTE C OCHOBHBIM
NOTOKOM Mapa HanpasidloTCA B COOTBETCTBYIOWIMA pereHepaTHBHBIA
nonporpeBarenb. [Ipu HaniHuHK OTCOCA BJIATH H3 CTyNeHeH, He HMEIOIHX
peredepaTHBHbLIX OTOOPOB, NapoBOASHAas OMeCh Hampasasierca B O.H-
xafwuit nogorpearesb. KosnuecTso yaaneHHoOR BjarH onpeleasercs
B COOTBeTCTBHH ¢ 1. 4.3.6.

5.6. ITonyuenHble Ha OCHOBe NPeIBAPHTENbHOTO ‘pacyeta TemnaoBoil
(XeMbl 7aHHble O pacxoj]ax mapa uyepe3 OTCekH TYpOHHBI SBJASIOTCA
JOCTaTOYHOH HCXORHOM HHpoOpMauued 15 NpelBapHTeJbHOTO BbIGOPA
XapaKTepHCTHK TNPOTOYHOH YACTH (MEeTO] PpacyeTa H3J0KEH B pas-
nene 3).

IToc.ie BbIABJGHHA XapAKTEPHCTHK NPOTOUHONH YACTH caelyeT yTou-
HHTb CTPYKTYPY TeM/JOBOH CXeMbl, NapaMeTpPpl NMapa H MHTaTeAbHOMH
BOABLI B OTIe/bHBIX €e 3JeMeHTaX M TIPOH3BeCTH NOBTOPHBIH pacuer
TEMJIOBOH CXeMbl TMPHMEHHTENLHO K BbisiBJACHHBIM TIPH MpeIsapHTeib-
HOM pacueTe XapaKTepHCTHKAM NPOTOYHOH 4aCTH TYypOHHbI.

BoinioieHHbIl pacyeT 1aeT BO3MOXHOCTb CKOPPEKTHPOBATb Pac-
XOZbl Napa no orcekaM TYpOGMHBI, YTO B CBOIO OuYepeib MO3BOJsSET [pH
LOC/eYIOUIeM pacyeTe MPOTOYHON YACTH YTOUHUTH €€ XapaKTePHETHKH.
Ilpn cyumiecTBeHHOM pPACXOXKIEHHH BeCb LHKJ CJaeiyeT NMOBTOPATbL 10
TeX TOp, 10Ka Pa3sHOCTb B ONpEJeJeHHH PAacxXOl0B Napa MeX1y ABYMS
GaMKaNWHMH HTepaunaMu He cocTaBHT 5%. Kak nmokasann pacuers,
LPH H3MeHEeHHH pacxola MeHblie yeM Ha 5% XapaKTepHCTHKH npoTod-
HOH 4acTH NPaKTHYECKH HE H3MEHAIOTCS, MO3TOMY JaJjbHeRnlee yToy-
HeHHe HeneJdecoo6pas3Ho (KpoMe pacuera mocjesfHeHd CTYNEHH).

5.7. M3 BbllIeH3/10}KeHHOTO CJeAYyeT, YTO pacueTht A0 BHIGOPY Xxa-
paKTepHCTHK TypOoycraHoBoX A3C, CBS3aHHBIX C TEMJIOBOM CXeMof,
SBJARIOTCA CAOKHBIMH MHOTOHTEPAIlHOHHBIMH # TID@KTHYECKH MOTYT
ObITL peasM30BaHbl TOIBKO C NpHBAeuenHeM SIIBM.

KoMnsekc MaTeMaTHYeCKHX MojeJiel, 06eCcTeyHBaIOIMX TIOAYUSHHE
HCXOZHBIX IaHHBIX /5 Bb6Opa XapaKTepHCTHK TypGoyctanosox A2C,
ONHCAH B pasnene 8.

6. Bb!BOP ONTUMAJIbHOA TEMHNEPATYPbBI NUTATEJAbHOR BOM bl

6.1. Ilpn KoMIJIEKCHOM ONTHMH3alUMH XapaKTEPHCTHK TypOoycTa-
uopkn ADC pacuer Lenecoo0pasHO HauyHHaTb C BbHOPa TeMneparypul
I"MTaTeNbHON BOJBI.

6.2. OnTHMH3aLuHs TeMIlepaTypbl NHTATEJbHOH BOAbI (fxs) 110330-
ASieT CYLLECTBEHHO MOBBICHTb TEMJIOBYIO SKOHOMHUYHOCTb 6J0KA H CHH-
3UTb CYMMapHble 3aTparhl Ha ycTtaHoBKy. K npumepy, ans 6aoxa c
typ6uyoii K-1000-60/1500 cHukeHye OTHOCHTENLHOrO NOAOTPEBA MHTA-
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\

t" B tKH.'(‘
- 0
) Ha 10% npOTHB ONTHMAJBLHOTO BHI3LIBAET

yBeJHueHHe YeJbHOTO PacXxoia Tenia Ha typouny na 0,4—0,6%. dus
1Ol e TypOHHbl H3MeHeHHe fns Ha 10—15°C .ipoTHB onTHManbHOM
(B 3aBMCMMOCTH OT THNIA NaporeHepaTopa) NPHBOAMUT K POCTY [WDH-
BeJEHHbIX 3aTPAT HA YCTaHOBKY Ha 50—200 thic. py6./rox.

6.3. Ipu onTuMH3aUHH [y [PEABAPHTENBHO CIeIyeT 3a]1aToCs

3HAYEHHAMH Ppasy, o, Prn 15 APmm Yeen-

B nepBoM npUOJHKEHHH Ppasx MOXKHO npunumath pasHbiM 0,15p
NPH OJHOKPATHBLIX CemapaliH M mpomneperpese, 0,2p, — aas BepXHero
pasgeantebHoro gasiennst 1 0,05p) — 17151 HHKHErO Pa3neNUTENbHOTO
JaBJieHHsi NPH JBYKPATHOH cenapauu; fy; NPHHHMAaeTCsi papgHoH
tq0 —(15...20), rae f,0) — TeMnepaTypa HacbilleHHSI CBeXero mapa.

Js 1BYXCTyNeHYaToro npomineperpesa JasjieHHe rpeioliero mnapa
1-fi cTynen# pry1, KaK NOKa3aJ aHagiu3, clelyer BHIGHPATh H3 YCJIOBHS
PABHOTO MpHpAUleHHs] TEMJIOCOJePXaHHs HarpeBaeMOro mnapa B Kar-
1o M3 cTyneHeill mpomneperpepa. IIpn 3TOM onTHManabHBI HelOrpeB
At jo TeMnepaTypbl IpelOlllero napa Ha BBIXOAe H3 TpoMIeperpeBa-
tensn B 1-i cTynenn mpommneperpesa cocrasaser 23—30°C, Bo 2-if cry-
NeHH, (KaK M3J0XKeHO Bbillle) NMpHHHMaeTcss npubansHTeabHO oT 15 o
20° C. .

[lorepio naBieHHss B mpoMTieperpesartese, cenapatope H NOIBOAS-
IHX TPYOONpPOBOAAX ApPun B NE€PBOM TNPHOJHXKEHHH MOXHO IIPHHATL
pasHoii 10% OT ppasa. IIpn 3TOM BiHSIHHE COOTHOLIEHUSI MOTEPL jAasJe-
HHs B | # 2-f CTymeHAax neperpeBa Ha TENJOBYI0O SKOHOMHYHOCTDL {1pe-
HeGpeXHMO MaJio IPH 3a1aHHON obuied notepe TApm. C nocratoudod
TOYHOCTbBIO MOXHO IIPHHATH

TEeNbHOH BOAbI ( 7 7
0(s) T ‘KHL

Apons .
Aom: _ o708,
Apani ) s

BiaxkHOCTb Yeen NpHHUMAETCS pabHOi 1%.
6.4. [Tonoxxenne onTHMYMa AAs fyp CAELYyeT HCKATh B JAHAaNa3oHe:

bns= tmm + (0,3—0,8) (to(S) - tmu)y (30)
rie fo(s) — TEMIEpPaTypa HachllleHusl IPH JaBJIeHHH cBexero napa, °C;
tiun — TEMIEpATYypa BOJIbI HA BbIXOAE H3 KoHpencaropa, °C.

6.5. lllar ontTuMu3alKK (pa3nuuna Mex1y ABYMS COCEIHHMH -Ba-
PHAHTHBLIMH 3HAYEHHSIMH fyp) CJelyeT NpHHHMATh paBhbiM 20—25° C.

6.6. Ins TypGoyctanoBok ASC BHIGOp ONTHMANbHON fy s, KaX ObLIO
OTMEUEHO B 1. 2.5, 1OJXKeH NPOU3BOAUTLCS NPH NOCTOAHHOM PacXoie
Tenja Ha TypOHHY.

6.7. U3MeHenne mpusegeHHbix 3atpat (A3s) NpH H3MEHEHMH fyp
paBHfAeTCst CyMMe H3MeHeHHHl 3arpaT Ha mnaporenepatop (A3w),
chcTeMy pereHepaumi (A3per), 31€KTPHUEOKYIO YACTh CTaHUHMH (A3sq),
rJiaBHble UHPKYIAUHOHHBIE HAcOCh (A3rnn) H 3aMeIaeMyio MOLLHOCTD
3HEProcHCTeMbl (A3;ay).-
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6.8. OnTuManbHOe 3HayeHHe fpp COOTBETCTBYET MHHHMYMY QyHK-
UHH
A3L = f(tu. s) ’
rne
A3¥1 = A3nr + A3[72!‘ + A33 " + A3"- o H —{' A33au . (31)

6.9. JlonoJHHTeNbHbIE 3aTPAThl HA MapOreHepaTop MOTyT GbiTb pac-
cyMTaHbl KaK IpPOU3BEleHHe YAeJbHOH CTOMMOCTH TiapoereHeparopa Ha
JOTOJHHTE/bHYIO TOBEPXHOCTh NaporeHepaTopa

AK, = Cir-AF, (32)

rne CF —ctoumocTb | M2 nOBepXHOCTH maporeHepatopa, py6./m?%
suavenne CF JaHO B NPHJIOKEHHH 2;

AF @ — U3MeHeHHe NOBEPXHOCTH TaporeHeparopa, M2 (Fy. — onpe-

aenserca pacuetom B coorBetrcTBHM ¢ PTM 24.031.05—72

(7n.

H3meHetne npuBeieHHBIX 3aTPaT Ha nmaporeHeparop paBHO
A3nr = (anr + Eu) C;I’rAFnr 5 (33)

rAe @nr — KOS(QOHIHMEHT, YUYHTHIBAIOWIHA AMOPTH3AUHOHHBIE OTUYHCIE-
HUSL M 3aTPAThl Ha PEMOHT.

6.10. donoanuTeabhbie 3aTpaThl Ha cHcreMy perenepauuu ([1B]L)
paccuHTHIBAIOTCA KaK NPOH3BeleHHe YAENbHOA CTOUMOCTH NMOBEPXHOCTH
HarpeBa pereHepaTHBHLIX nojorpesateneilt Ck' Ha H3MeHeHHe HX
NOBEPXHOCTH AFper.

ITo naHHBIM POEKTHBIX MPOPAaGOTOK YJAeJbHas CTOMMOCTb NOBEPX-
noctn IIBJI cocraBasier B HacTosiiee BpeMs 50—100 py6./m2 (cM. npH-
soxenue 2). Pacuer nosepxuoctu IIB]l BuimosiHsieTcst B COOTBETCTBHH
¢ PTM 24.031.05—72 [7].

Hi3MeHeHHe MpHBeJeHHBIX 3aTPaT [/ CHCTEMBbI pereHepalHH ompe-
Jessercsl 3aBHCHMOCTbHIO

A'3[)er == (aper + Eu) C%QFAFper y (34)

rAe Qper — KOYPPHUHEHT, YUHTBHIBAIOWHA aMOPTH3AUHOHHBIE OTUHC/IE-
HNS ¥ 3aTpaThl HA TeKyuwui pemonr [12, 13].

6.11. JlonoanutenabHbie 3aTpaTel B 3SJeKTpHueckyi uacte AIC
Haxoaarcs no gopmysne

A33.tx = (aa. Y + EH) AKS. y = (aa. Yy + Eu) Cs. q AN, (35)

rae AK,y— H3MeHeHHe KanHTAaJIOBJIOXEHHH B 3J1eKTPHUECKYI0 4acThb
A3C, py6./xBr;
Cs.q— yaenbHas CTOHMOCTb JONOJHUTEIbHOH MOIIHOCTH 3JEKT-
puueckoit uyacth  A3C; npuHMMaercs B mpejenax
8—12 py6./xBt [11];
@y — [0/l OTYHC/IGHHH HA aMOPTH3ALMIO, TeKyIHA PEMOHT IO
snekTpHYeckoit yactu AIC [12, 13].
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6.12. Mamenenne 3ampat Ha CHCTeMY TEXHHUECKOIO BOJOCHAGKeHHS
onpeaensiercs pacueroM 8 coorsercreuu ¢ PTM 24.021.14—74 [5].

6.13. MameHenne 3aTtpar Ha rJaBHBle UMDPKYJSILHOHHBIE HAaCOCH
onpenesseTcs U3 BblpaXKeHHs

A3 = (ar.u.u + Eu) Crus AMVr i, (36)

TAe @rpu— KO3QOHIUHEHT, YYHTHBAKIINA aMODTH3AIHOHHDbIE OTYHC/e-
HHSI M 3aTpaThl Ha TeKyUiH# peMoHT, [12, 13];
Cr.yn— CTOHMOCTb IVIABHBIX LIMPKYJISALMOHHBIX HACOCOB, OTHECEH-
Hag k 1 xBT ux MowmHOCTH (TMPHHAMAETCS MO JAHHBIM
NpoeKTa);
ANy — H3MEHeHHe MOILHOCTH FJ1aBHBIX UHPKYJISLHOHHBIX HACOCOB
B CpaBHHBaeMbIX BapHAHTaXx.
s BemMoOJIHEHHBIX K HacToAlleMy BpeMeHH NpoeKToB Crny pasHa
180—350 py6./kBT.
6.14. 3arpaThl Ha J[IONMOJHHTENbHYIO MOIIHOCTb 3aMeLlaeMo
3JIEKTPOCTAHLUHH PaCCUHTHIBAIOTCS HCXO[A H3 HOPMATHBHBLIX BEJYYHH
3aMBIKaIOIHX 3aTPaT Ha 3JEKTpo3Hepruio [14]

A3y =13"ANh, (37)
rae ¢3%™ — saMmblKaiollHe 3aTpaThl Ha 3JIEKTPO3HEPruio, Kom./kBr1-u;
AN — n3MeHeHHe npoTus 6a30BOro BapHaHTa pacnoJaraemom
momHocTH ADC Herto, KBT;
h —4HCNIO YacOB HCHOJNb3OBAHHS YCTAHOBJGHHOH MOLUHOCTH
A3C, u/roa.

Beawunpna @)™ npuHHMaeTcs nMo JaHHbIM Taba. 4 PYyKOBOAALULHX
yKa3auuh [14] npaMeHHTENbHO K KOHKPETHOH OGBHeXHHEHHON 3JIeKTPO-
sHepretnueckoil cucreme (O3C) u nepnony coopyxeHus.

Ipu onpenenexnn @ cjaelayeT yunTbiBaTh, 4To coopyxenne AIC
B nepcrektHBe 10 1990 r. 6yieT uATH TpeHMYLIECTBeHHO B pailoHax
eBpONeficKoil 4acTH cTpaHbi, B nepsyio ouepens B OIC Llentpa, Cese-
ro-3anana u lOra. [as stux pafioHon 3HaueHHe @3*™ B nepuoi 10
1985 r. Moxer npuHumatbes B mpexenax 1,2—1,3 xon./kBrt-u.

6.15. Ilocsne BbiGOpa 3HayeHHHA XapaKTepHCTHK, 3a/laBaeMbIX OpHeH-
THPOBOYHO NPH ONTHMH3AUHH Iy s, CHELYET ONPELEIHTb OKOHYATEAbHOE
3HaYeHHe Iny NPH ONTHMAJbHBIX 3HAYEHHAX YKA3aHHBIX XapaKTepH-
CTHK.

HonycTHMON NOrpeIHOCTbIO MEKIAYy JBYMS HTEPALHAMH MOXKIIO
cyhrath *5°C.

7. BbIBOP NMAPAMETPOB CHCTEMbI BHEUWIHER CENAPALLHH
H NPOME)XYTOYHOIO NEPETPEBA NAPA

7.1. O6GuinHe noaOXKeHHR

7.1.1. Ons oGecnieyeHus: HaAeXKHONH ¥ 3KOHOMHUHOR padOThl TYPOHH
A3C ¢ BoOmOOXJaXK/1aeMbIMH DEaKTOPaMH HeOOXOIMMO NperycMaTpH-
BaTb CHelHaJNbHble YCTPOHCTBA 17151 CHHXXEHHS BJIAXXHOCTH mapa B IIpo-
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TOWHOM YacTH TypOutbl. Ec/H He NPHHATH CNEUHANbHBIX Mep, BJIAX-
HOCTb HA MOCJENHHX CTYMEeHAX TYpOHH, PabOTaloWKX Ha HACHIUIEHHOM
HaK crabo meperperoM nape ¢ xasjeHHeM 60—70 Krcfcm?, gocTurher
20—24%, 4YTO NPUBOAHMT K CYILUECTBEHHOMY CHHIKEHHIO HAJeXHOCTH
TYPOHH H 7,, IPOTOYHOH YaCTH.

Jna yMeHblIeHHs] KOHEUHOH BJIaXKHOCTH fapa B Hacrosliee BpeMs
NPUMEHSIOT CJelylolHe CIOCOObI:

— BHEIUHAA NPOMEXYTOUHAA cemapalHs BJary,

— BHYTpeHHee BJlaroyjiaJjeHHe B MPOTOYHOH YacTH TYPOHHEL;

— MapoBOf NMPOMEXYTOYHHA Meperpes napa.

ITH cmocoGbl B Pa3JHYHBIX KOMOHHAUMAX TMOJIOXEHB B OCHOBY
LUKA08, ocyilecTBaseMbix Ha ASC.

Hcrnonb3oBanne BHELIHHX CenapaTopoB H napomneperpesarelieil NpH-
BOAUT K HOMOJIHHTeJbHBIM TePMOAHHAMHUECKHM MOTepsAM H Tpebyer
JOTIOJTHUTENBHLIX KaNHTalbHbIX 3aTpaT. OJHAKO NpH NpaBHJAbHO BHI-
6paHHbIX MapaMeTpax 3TH H3AEPXKKH MOJHOCTbIO OKYMaloTCs 3a cuer
YMEHbIUEHHSA MOTePb H3-32 BJAXKHOCTH Mapa B NMPOTOYHOH YACTH Typ-
GHHBI.

7.1.2. OcHOBHBIMH NapaMeTpaMH, ONpefesiOUIHMH TEXHHKO-IKO-
HOMHUECKYI0 3((PeKTHBHOCTL TNPHMEHEHHS CHCTeM BJaroyaaJieHus,
ABIAIOTCH:

— pasienHTeNbHOe JaBJEHHE Ppasy (ILaBJeHHE, IIPH KOTOPOM Mpo-
HCXOQHT Cemapauus HAM CenapalHs H NPOMEXYTOYHBI Heperpes
napa);

-— BJIaXKHOCTb HA BbIXOJe H3 CENapaTopa Yeen:

—— TeMImepaTtypa npomiieperpeBa napa fun;

— YHCJO CTyNeHel neperpesa napa;

— JasJieHHe rpeiollero napa l-fi cTyneH neperpeBa Pm;

-— TeMlepaTypHblfi HAaNOp Ha BLIXOJE M3 MpoMmeperpesare/si H OT-
AeJbHBIX ero CTyneHeH:

Afgm — aas 1-i crynenu;
Atpng — 145 2-0 CTyNeHH,
APont, APung, APeen — NOTEPH  @BJEHHS B CTYNEHsIX NpoMneperpesa
H cernaparope.
7.2. BuiGop napaMeTpoB CHCTEMbl BHeLIHeH CenapauHu BJaru

7.2.1. TexHHKO->KOHOMHUYECKHH 3(P¢eKT BHeIUHeH cenapauuH BJarH
B 3HAYMTEJBHON CTENEeHH ONpeneJsieTcsi BeJHYHHON Pas3esHTe/ILHOrO
12BJEHHS Ppasa. PasfesuTesbHOe JaBleHHe BJIHSET HAa XapaKTepHCTHKH
H TENJIOBYIO 9KOHOMHYHOCTb COOCTBEHHO TYPOHHLI H OnpenensieT BbIOOD
THNA W MapaMeTpoB cenaparopa.

C TOuYKH 3peHHsi OpraHH3anHH pabouero mnpoiecca B cenapaTtope
H ero CTOHMOCTHBIX XaPaKTePHCTHK BHIFOJHO MOBBILATH Ppasx. C po-
CTOM pPpags COKpauialoTcsi raGapHThl cenapartopa, objervalorcs nepe-
NycK mapa B LUWIHHAP HH3KOTO [aBJEHHS H 3allHTa TYPOHHBI OT 3a-
6poca uucaa oGopoToB npu ocraHoBax. OIHAKO /st CHHXEHHs
KOHEUHON BJAXHOCTH Tlapa B TypGHHE BBLIFGLHO MOHHXKATH Ppagy. ITO
obaeryaer koucrpyuwpoBanue LIHI TypGuHbL.
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C pOCTOM Ppaax ‘Pacrer umcao cryneded IIHJL ¢ ornocuresabno
KOPOTKHMH JIOAaTKaMH, HMeOUIHMH 6osiee HH3KHH oxpyxHoA KIII mo
CpaBHEHHIO CO CTYNEHSIMH, CPabGaThiBAIOLIMMH TOT XKe TelJonepesnasn
e LIBJI. TlocnenHee Bni3BaHo TeM, uto B LB/ Gosbwe aGcomioTHas
AJ¥HA JIONATKH BCJAEACTBHE 60Jbllero o0beMHOr0 pacxola napa, fmpH-
XOASIIErocs Ha OAMH TIOTOK, M Bhile oTtHolleHHe Dcp/l. Pasnuvua s
TeTNIOBOH KOHOMHYHOCTH NPH H3MEHEHHH Ppasy OCOOEHHO CYLLECTBOHHA
A4 TYpOHH, HMEIOIMX PA3BHTYIO YacTb HH3KOTO JaBJEHHS.

KpoMe TOro, A/si COXpaHeHus KPHTHUECKOrO 4Hc/aa o60pOTOB PoO-
TOopa ¢ poctoM yHcaa cryneHedl B IIH]L Heo6xon¥MO yBeqHUHBATL AHA-
METp YIJIOTHEHHI nuadparMm, yTo NPHBOAMUT K 3HAUHTENHHOMY MOBbI-
HIeHHIO TNPOTEeYeK Mapa yepe3 IOCAeIHHE, OCOOEHHO Ha MEePBbLIX CTY-
Iiesdax.

B kayecmBe mpHMepa COBMECTHOIO BJHMSIHHA BCeX MepeYHCJICHHbIX
(axTOpPOB MOXKHO NMPHBECTH PE3YyJbTAThl aHAJH3a B3aHMOCBA3H Ppasp A
TeNJIOBOH 3KOHOMHYHOCTH TYPOOYCTAHOBKH, BBLITIONIHEHHOTO IIPHMEHH-
TeAbHO K TypOoycTanoBke MouiHocthio 1000 MBT ¢ yacroroii Bpaule-
aust 1500 06/mMuH, po=64 krc/em?; (,=278,5°C u Pyun=0,055 xrc/om2.

H3menenne yaeabHOTO pacxoia Tensia no Typ6o-

YCTAHOBKE B 3aBHCHMOCTH OT Dyaay A% CXEMB
€ ORHOKPATHOH cenmapaumnei
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1 — Ge3 BaaroypaJjenusi: 2 — ¢ BraroyilafneHHeM

Yepr. 10

PacueTst nokasaJjii, 4TO NpPH NOBbILIEHHH DA3AENHTENbHOTO JHaBJe-
HHs.CBepX D Krcf/cM? HMeeT MecTo CTOHKOe CHIXKEHHE TeNJIOBOH 3KOHO-
MHYHOCTH TypOoycTaHOBKH (uepT. 10).

Ha xapakrep H3MeHeHHs TenjioBOH 3KOHOMHYHOCTH TypGoycTa-
HOBKH B 3aBHCHMOCTH OT pPa3HNesIMTEJIbHONO [AaBJEHHN CYLIeCTBEHHO
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BJIMSIET YPOBEHb BJIAXKHOCTH Napa 3a CeNapaTtopoM Yeenr C pOCTOM
Ycen 3ABHCHUMOCTD TEIJIOBOH 5KOHOMHYHOCTH TyPGOYCTAHOBKH OT pasie-
JIMTENIbHOTO JaBJeHHs ycuauBaercsi (cM. uept. 10).

7.2.2. OnTHMYM pa3jeJHTEJbHOTO NaBJEHHsI NOJKEH HAaXOLAThCA
fTyTEM COTOCTABJEHUS TIOTEPb OT CHHXKEHHS TEIJIOBOH 3KOHOMHYHOCTH
YCTAQHOBKH TNPH TMOBLIIHEHHH Ppasy C SKOHOMMUEH, NIOJNyYeHHOR Gaarogaps
YAEWEBJEHHIO CenapaTtopa, TYPOUHDI, IEePenyCKHBX TPYGONpOBOIOB B
HHH/J u oTceudbiX KJallaHOB, C Y4eTOM OFpaHHUYEHHH Mo JONYyCTHMOM
KOHeuyHoW BaaxHocTtd napa B LIH]L.

7.2.3. BnaxHOCTb Ha BXO/le¢ B NOCJEIHIOIO CTyIleHb TypOuHB! (B co-
OTBETCTBHH C KpHTepHeM, YKa3aHHbIM B M. 3.3.6, He HOJKHA HpeBHI-
warb 5% aas TypOun na 3000 o6/mMun u 12% —pas TypGun Ha
1500 06/mun.

7.2.4. CTouMOCTb COOPYXKEHHsSI CelapaTopa MOMKeT ObiTh ofpese-
JeHa KaK INpOH3BEIEHHE YIeIbHOH CTOMMOCTH cenaparopa (cg",

py6./M?) Ha noBepXHOCTb (POHTA cemapaTopa, BEJHYHHA KOTOPOM
onpejenseTcs MO KPHTHYECKOH CKOPOCTH M OOBEMHOMY pacXoAy napa
Ha BXoje B cenapartop [8, 9].

ITon nosepxuHocTbio ¢poHTA cemapaTopa NOHUMAETCH ILIOUIAAb
JKHBOTO CeueHHsl JJis Napa Ha BXOJE B JKAJIO3H cenaparopa.

YaenbHasi croumocth cemapatopa C§" 1719 pa3paGOTaHHLIX K Ha-
CTOfIleMY BPeMeHH KOHCTPYKUMI COCTaBJsieT MPHOGIM3HTETbHO
15 Thic. py6./M? ¢poHTa cenapaTopa.

7.2.5. C 10cTaTOYHOR 1/ NMPAaKTHYECKHX LieJiell TOYHOCTbIO MOXKHO
OPHHATb, 4TO yiaopoxanue IIHI ¢ poctom paspennresbHOro aaB/ieHHs
KoMmneHcHpyeTcsi cHuxenneM croumoctd LIBJI, nepenyckubix Tpy6o-
npoeonos u3 IIBJ B [IH/ u orceynnix knananos.

7.2.6. B coorBerctsHu ¢ nn. 2.1 u 2.2 oNTHMYM AJd pa3ieaHTel]b-
HOTO 1aBJIeHHS COOTBETCTBYET MHHHMYMY DyHKUHH

A3S == f (ppaan)'
3nech
A3, =13

cen

! 1 A~
TA33‘1,\I_T‘Ada,q-I_AgnoJ_{_ASTypﬁ , (38)
rae A3cem A3z, A3su, A3pon, A3ryps — H3MEHEHHE NPOTHB 6a3GBOrO
BapHaHTa IIPHBEJIGHHBIX 3aTPAT Ha cemaparop, 3aMmellaeMyl0 MOLUI-
HOCTb, 3JeKTphuecKylo uacTb ADC, cucreMy BomocHaGxenus AIC u
CTOUMOCTb TYPOHHBI.

7.2.7. ViaMenenne npuBeNEHHBIX 3aTpaT Ha cenaparop onpeie-
JileTCA 1O BBIPAKEHHIO

A3€€" = (accn + Eu) AKcen = (acen + Eu) C;?c" AF

cen?

(39)

TA€ Qcen — AOJIS OTHYHCCHHH HA AMOPTH3ALMIO M TeKyWHi pEMOHT
IJs cenaparopa {12, 13];
E,,— HopmatuBHbii  Ko3@duuyent 3(PPeKTHBHOCTH AONOJHH-
TeJNbHBIX KamuTanoBaoxKenni [11;
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AK en — H3MeHEHHe KaNHTaJIOBJIOXKEHHS! B CenaparTop, py6.;
Csen — ypenbHasi CTOHMOCTb CEMapaTopa, OTHECEHHAsl K eWHHIEe
TIOBEPXHOCTH ()POHTa cemapaTopa, ThiC. Py6./m2 (oM.
n. 7.2.4 ¥ npuJioXKeHHe 2);
AF ., —H3MeHeH#e TIOBEPXHOCTH ¢poHTa cenaparopa NPOTHB 6as30-
BOTO BapHaHTa, M2

7.2.8. ViamMeHeHHe NpPHUBENEHHHX 3aTpaT Ha 3aMellaeMyl0 MOLL-
HOCTb, 3JJEKTPHYECKYI0O 4YacTb CTAaHUHH H CHCTEMY BONOCHAaGXeHHS
A3sam, A339 B A3pox PACCUHTHIBAETCS B COOTBETCTBHH C PeKOMEHJa-
nusmy nn. 6.14, 6.11, 6.12.

7.29. B oTaeNbHHX CJAyYasX MOXeT TPHMEHATHCS CXeMa ¢ JBY-
KpaTHO# cenapauuefi Bjarh. [Ipn sToM nepsuifi cenapaTop ycraHaBJ/H-
paeTrcs 3a UHJHHIPOM BBICOKOTO JAaBJEHHS, a BTOPOH — MeXAY LH-
JIHHAPAMH CPeJHEeTO M HH3KOro 1aBJOHHS.

CxeMa XapaKTepH3yeTCsl IBYMS Ppa3fleJIHTEJbHbIMH JlaBJEHHUSMH
(Pocas  Pisi) H TIPH ONTHMAJbHBIX 3HAYEHHSX NOCJAeIHMX oGecne-
yHBaeT (AJf ONpele/eHHBX HayaJbHHX NapaMeTpoB mnapa) O6onee
poicokuii KIT[D umuxaa, yeM cxema ¢ OJHOKPaTHOM cenmapauuei BJary.
OxHako NPHMeHEHHe ee CBA3aHO € GOJBIIMMH KaflHTaJbHBIMH 3aTpa-
TaMH, YCJOXKHEHHEeM KOHCTPYKLUHH H TEeNJOBOH CXeMbl TYpPOOYCTaHOBKH.
XapakTtepHo, uT0 3G(MEKTHBHOCTb CXeMbl ¢ ABYKPAaTHOH cenapauuei B
MeHbIUEA CTeleHH 3aBHCHT OT COBEPLIEHCTBA CHCTEMBI BHYTPEHHEro
BJlaroyAaneHuss B NPOTOYHON 4acCTH, yeM 3(PPeKTHBHOCTb CXeMbl C OA-
HOKpaTHOH cenapauHen BJarH.

S3KOHOMHYHOCTb CXEMBI C ;myxpa'rluofl cenapauHeii B OCHOBHOM

cen

33aBHCHT OT pgg‘;: H MaJlo 3aBHCHT OT pion.

7.3. BuiGop napamerpoB CHCTeMbl NPOMEXYTOYHOrO mneperpesa
napa

7.3.1. Han6onee 3¢¢deKTHBHBIM CpPEACTBOM CHHIKEHHSI KOHeYHOM
BJIAXKHOCTH nmapa B TypO6unax A9C c BomoOXJaXKaaeMbIMH peaKTOpaMH
ABISIETCS NMPOMEKYTOUHLIA NMapoBofi Neperpes napa nocJe cenapauyy.

Bo3MoXHbI cJeaylollHe CXeMbl [IpoMIieperpesa:

— neperpeB TOJNLKO CBEXKHM NapoM;

‘~— IieperpeB TOJbKO NapoM H3 oT60opa TypOHHbI;

— mneperpes Noc/je10BaTe1bHO NAPOM H3 OTOGOPa H CBEXHM NapoM.

7.3.2. CBexuii nmap, Kak rpeiolllHii TEMJOHOCHTEe/b, O0ecrneYHBaeT
MaKCHMaJIbHYIO TeMiepaTypy neperpeBa, HO HCIIOJIb30BaHHE €ro CBsi-
3aHO C MAKCHMAaJbHbBIMH TEPMONHHAMHYECKHMH NMOTEPAMH NPH HHU3KHX
3HAYEHHAX Ppasz. [1ap u3-or6opa obecneunBaer GoJiee HH3KYIO TeMile-
patypy neperpeBa NPH CHHXKEHHbBIX TeDMOJHHAMHYECKHX NOTEpsX OT
TenJooGMeHa npH KOHEYHOH pasHocTH TeMmnepatyp. Kpome Ttoro, mpu
neperpese napoM H3 oT6opa TeMIepaTtypa ero nocje neperpesaTess
aBTOMATHYECKH Najaer NPH CHUKEHWH Harpy3KH TYpOuHb, YTO 6aaro-
OPHATHO CKas3biBaeTcsl Ha paborte nocjeiHedl CTyleHH 4YaCTH HH3KOro
NaBJeHusl TYpOHHBI.

3 3akas 939
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KomGunauus napa u3 or6opa # CBexero mnapa ofecneuHBaer
MaKCHMAJIbHYI0O TeMIepaTypy fieperpeBa NPH CHHXEHHBIX, [0 CpaBHe-
HHMIO C ONHOCTYNEHYATHIM NeperpeBoM OBEXHM TapoM, TOPMOJHHAMH-
YEeCKHX TOoTepsX, #o Tpebyer GoJblleHd NOBEPXHOCTH MpoMIeperpesa-
TeJs.

7.3.3. MakcHMaJbHbIi 3KOHOMHUYECKHH 3(Q(eKT OT OCYILEeCTBJEHHS
IPOMEXYTOYHOrO MeperpeBa Napa H BHeLIHeH cemapalldd JOCTHTAeTcs
NPH ONTHMAJNbHBIX 3IHAYEHUSIX CJAEAYIOUIHX TNapaMeTPoOB: pPpasr, fum
Pt s ZApm.

7.3.4. TlepeuncyenHble napaMeTphl B3aHMHO BJIHSIOT Ha MOJIOXKEHHe
ux ontHMyMa. HawnGoJiblilee BJIHSIHHE Ha TMNOJOXEHHE ONTHMyMa JJs
HepeuHCAeHHbIX NapaMeTpoB OKa3blBAeT Ppasx, B TO BPeMs KaK ONTH-
MaJbHOE pa3je/HTe]bHOE JaBJeHHe He3HAYMTeNbHO 3aBHCHT OT
OCTaJbHBIX mapamerpoB. [TosTroMy BbIGOP MapameTPOB CHCTEMBI IIPOM-
neperpeBa M BHEIIHeH cenmapauuH C/JeAyeT HauyHHaTb € Beibopa paasje-
JAUTeNbHOrO JAaBjeHHd. [IpH 3TOM ocTajbHble mapaMeTpul fum, pE,,

Atum, APun, Yeen MPEANIONATAIOTCS 3aJaHHBIMY.

7.3.5. Jluana3oH BO3MOXHbBIX 3HAUEHHH pOil, MOXKeT GbiTb BHIGpaH

B mpejpenax ot 5 go 25% ot nauyaabHOro nasieHHs. [lpu aByKpaTHOM
cenmapauMy HJH CelapalHH M NPOMIeEperpese ONTHMYM [0 BepXHeMY
pasjenuTe/IbHOMY [aBJEHHIO pachoJaraercs B JAHanasoHe ot [5 go
30% oT HauaJbHOTO HaBJIeHHS, a ONTHMYM MO HHXHEMY pa3jesiHTelb-
HOMY JaBJjieHHio — B npefenax ot 3 10 10% oT HauaabHOro AaBJIEHHS.

7.3.6. Llar onTumMH3alUHH MO pa3jeHTeNbHOMY JaBJEHHIO LeJeco-
o6pa3Ho npuHEMaTh B npexenax ot 0,5 xo 1 krcfem.

7.3.7. 3nauennst fum, Pumi, APun, Ycen BHIOHMPAIOTCA /Il MPEABAPH-
TeJbHOr0 3aJaHds B COOTBETCTBHH c 1. 6.3.

7.3.8. OnTHMYM pa3Je/IHTe/IHOTO AaBJIeHHS COOTBETCTBYeT MHUHH-
MyMy Gynkund A3, =[ (ppasx) TpH fmp=const; p'® =const; Apm=
=const; ycen=const.

7.3.9. BennunHa uM3MeHeHHs NMPHBeJEHHBIX 3aTpaTr aas Typboarpe-
rata ASC npu BapbHPOBAHHH 3HAUEHUS Ppasy CKJIALBIBAETCH H3 H3Me-
HeHHs 3aTpaT Ha {poMIeperpesaresib H Cemaparop, 3aMellaeMyio
CTaHLHIO, IEKTPHUECKYI0 YaCTb CTAHIMH, CHCTEMY BOJOCHAGXKEHHS H
Typ6oarperar:

A32 = A3cnn + A3san| + Aga.u + A3 + A3

BOA TYp6*

(40)

7.3.10. KanurajaoBnoxeHHs B TIPOMEXYTOUHBIA cemapaTop-mpoM-
neperpeBaTesib paCCYHTHIBAIOTCS KaK IIPOU3BENSHHE YAEJbHONH CTOHMO-
CTH cemapartopa-npoMiepenpeBare/isi Ha €ro NOBEPXHOCTb HArpeBa:

KClll'l = Ci;‘" FCI'I“ * (41)

YaenpHast CTOMMOCTb CelapaTopa-NpoMIeperpeBaTesi IPHHHMAETCH
B COOTBETCTBHH C TIPHJIOKEHHEM 2.
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7.3.11. Beanunnsl A3zam, A3pq H A3pog ONPENEIAIOTCA B COOTBETCT-
puu ¢ nm. 6.14, 6.11 u 6.12.

7.3.12. OnTuMaJ/ibHasi BeJMYHHA Pa3/eJUTENbHOrO JaBJeHHs ¥ 3a-
BHCAT OT HauaJbHbIX NapaMeTpoB napa nepeq TypOHHOH. Bbinonuen-
usle B LIKTH mpopaGoTku moxkaspiBalOT, YTO NMPH HEH3MEHHBIX KOHCT-
DPYKTHBHBIX XapaKTEPHCTHKax TYpOMHBI ¥ H3MEHEHHH HayaJbHBIX
napaMerpoB napa ONTMMaJIbHOE 3HAYEHHEe Pa3AeIHTEJNLHOTO JaBJACHHS
npubIHKEHHO MoxXeT OBITb HaHAeHO H3 CJACLYIOIled 3aBHCHMOCTH:

¢ 152
(Pl Podons = Pyl PO i (42)
an

B Boipaxkenun (42) nmapamerpnl ¢ HHAEKCOM <«6a3» OTHOCATCH K

. O
6a30BOMY BapHAHTY, /Il KOTOPOrO H3BECTHO Pyl .

7.3.13. [lna BoIGOpa ONTHMAJbLHOTO 3HAYGHMA fm, PL;, H ApPm

OTPENeIOTCT MHHAMYMb GyHKumit: A3, =f (¢ ) npu pfT = const,

wpy=const, Ap =const, £ = const, y,, =const; A3; = f(p®,)
npn f,  =const, poiT =const, £'=const, Ap  =const u A3, =
= f (3p,,) npn ¢,  =const, p . = const, 57" = const, pip ==const,

Yeen = const.

7.3.14. OnTuMyM aas fygg CeayeT HCKaTb B JHANAa30HE M3MEHEHHs
fug OT (to(s) —10°C) no (55 —30°C), ontuMym  ajas pR, —B
quamna3one ot 0,3 10 0,6% po npu ppasn~ (0,5+0,2) py, a orTUMyM s

OnT

Apu — B nipenenax ot 0,5 10 3,0% ppasa -

7.3.15. Tocne BBGOPA tum, Prmi M Appn ClELYET OLEHHTH BJAHSHHE
CTKJIOHEHHS TONYUEHHBIX 3HAYEHHH 3THX BEJHYHH OT NPEABAPHTEbHO
3a]aHHBIX NIPH ONTHMH3AUHH Ppasz, fmm B Punt . IIpH  CylIeCTBeHHOM

OTKJNOHCHHH YTOYHEHHOTO 3HAYCHHA OT NOJYYCHHOTO B Hep‘.BbIﬁ pas
( onr

Appazn>0,5 krc/cM?; Atgn>1°C; Apam>0,1%) pacuer ciaenyer mopro-
PHTb.

7.3.16. AHasornyHeIM 0GpPa30OM MOXKHO BHGpPATb TeMIEpPaTypHble
HancpHl B pereHepaTHBHBIX MOJOrpesartensix Ofpoy H OXJAJHTENSX Ape-
Haxa 8inp.

8. ONHCAHHE KOMMNJIEKCA NPOrPAMM AANS BbIBOPA
XAPAKTEPHCTHK TYPBOYCTAHOBOK A3C

8.1. Ilpeanaraemass MeToanka BHIGOpAa XapaKTepHCTHK TypOoycra-
HoBOK ASC OCHOBaHA HA KOMIIJIEKCE MAaTEMATHUECKHX MOJEJEeH OCHOB-
HOTO OOOPYNOBAaHHS MAUIMHHOTO 3aJa, peasju3oBaHHLIX HAa DBM cpen-
Hero KJacca B BHAe OTAeJbHBIX IporpaMM. Bce mporpaMMbl 3annucaHbi
Ha BXOAHOM s3biKe TpaHcastopa TA-IM (na 6ase AJITOJI-60)**.

* Tlpumep pacuera asis BHIGOp2a ONTHMAJLHOrO Pa3feNHMTENbHOrO MABJIEHHS AAH
B ngrmmxeﬂmi 1.

* [IporpamMut MoryT 6uiTh Bhicaaubl LIKTH um. U. H. [Toasynosa no sanpocam
33aBOROB H NpPEXNPHATHHA.

3*
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8.2. Mporpamma pacuera TENAOBOH CXEMbl COBMECTHO C DPOTOYHOH
4aCTbIO

8.2.1. Tlporpamma, HCXOASl H3 1IPEABAPUTENbHO 3aaBAaeMBIX OCHOB-
HBIX KOHCTPYKTHBHBIX XapaKTE€DPHCTHK TYpOHHBI, IPHMEHHTEJbHO K
NPHHSITOMY 3HAYEHHIO ONTHMH3HPYEMOro NapaMeTrpa ONpeieasieT YHCAO0
CTYNeHEH 10 UHIHHAPAM; NapaMeTpsl Hapa B MPOLEcce paclIHpeHHs
B CTyHEHsX TYPOHHBI, 3JeMEHTaX MPOMEXYTOUYHOH CHCTEeMbl H perene-
pauuH; OCHOBHbIe XapakTtepucTHKH oGopynosauus: KITJ uacreii soico-
KOTO, CPeIHEro H HH3KOTO JaBJIeHHs, MOLUIHOCTH TYpOUHB H NMHATaTe/db-
HbIX HaCOCOB, Y/AEAbHBIH pacxoy TenJaa.

8.2.2. Pacyer TenJoBOH CXeMBl BBHIOJHAECTCS MPHMCHHTEJNbHO K
YNPOLLEHHOR ee MOZEJH, ONHCAaHHE KOTOPOH NaHO B pasjene 5.

8.2.3. Ilporpamma mnossosisier BapbupoBath uucao IIBJL n TTHI,
cxemy camBa ipenaxein [THJ] u CIIIl, mecrononoxenne aeasparopa

4 z 3

Caena eruba dpenanedt (THf] -
] 4 :
~ !

_,._5 .

| M- [
-—ﬁl T@'{-—g Cxema Bwewney cenapauuu u rpomexy -

moHeze  mEpeepely napo
Mecmonenoxenve, mun dmpamopa v 7) 2 3
Jesdeazpamopras cxema g

-t

—

I —UBA 1ypSunn; 2 —LHI TypGuun; 3 — reHepartop: 4 -— KOHAEHCATOD; 5 — kowieH
Hacoc; 9 — noporpeBaTesb BBHICOKOIO JaBAeHusn; [0 — cUCTEMa DBPOMERYTOMHOI cenapa
NeHb npomieperpepaTeAs mnapa (NOAOTPCB OTOOPHBIM NapoM); 15—2-1 CTYNéHsL npoMmne
TeabHHMe KaHadw peaktopa; {8 — meperpesaTefbHble Kaualel peaxTopa; 19 — rizzubiii
KouTypa); 2/ — maporeHepaTop; 22 — 3AEKTPOABHraTelb NHTATEABHOTO Hacoca; 23 — mpH

BOJHAA TYpPOHHA II2BHOrO UHPKYJAN

nap; BO44;

UepT. 11
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IpH Jeasparopax C MOCTOSHHBIM H CKOJIb3SIIHM JaBJCHHEM, a TaKXKe
BBIICJHSATL pacuér 6e31ea’paTOpPHOH CXeMbl; J1aeT BO3ZMOXXHOCTb Bapb-
HPOBATb CXeMbl Cenapalldd H npoMIeperpesa, THN NPHBOJA MHTATENb-
HOrO Hacoca (3JeKTPONPHBOJA, KOHJSHCALUWOHHBIA TypGonpusoa), a
TaKxe B CJydae KOHCTPYKTHBHOH HEOOXOIHMOCTH H3MEHSITb YHCJIO
CTymeHeH UHJAHHAPA C OTKJIOHeHHeM oT onthumyma. Ha uept. 11 npen-
CTaBJicHbl BADUAHTHl TEMJIOBBIX CX€M, pacyeT KOTOpbIX obecrneunBaercs
HaCTOSILEeH NPOrpaMMOi.

Tun v exema brmovenus npulada rumamensnoze
U 2RTPHRO20 QUPKGIUUOHNOZE MOCOCT

caThufi HacoC; 6 — nojorpeBaTedb HH3KOTO JaBJeHHs; 7 — Aeas’parTop; 8 — HHTATeSAbHm
umn; /1 — LICJL TypGuum; 12 — nepshlit cenapatop; /3 — BTopoit cenapatop; [4— l-s cry-
perpesareas napa (moAOrpeB CBeXHM mnapoM); [6 — cenapatop peakropa; I7 — HCRapu-
UHPKYASHHOHHLIR Hacoc (I. . H); 20 — nmpomneperpeBaTeNbh napa (mozorpes BoAOR l-ro
BojHAs TypOHHA NHTATENBHOTO HAcoca; 24 — KOHAEGHCATOD NPHBOAHOH TYPOHHLI; 25 — npH-
UMOHHOFD Hacoca; 26 — 3aiBHXKKa

— — — — KOHAeHCaT
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8.2.4. PaGouas nporpaMma, H3rOTOBJIEHHAs] TPaHCAATOPOM, HCIOMb-
3yer OJHH Ky(6 ONepaTHBHOH NMAaMATH W OAMH MarHHTHHIA GapabaH.
Bpems cyera oasoro BapHaHTa € BhlJauyeHd (pe3yJbTaTOB Ha NeYaTb
3aHHMaeT 2—3 MHH.

8.2.5. OcHoBHON uacTbi0 HpOrpaMmbl sBasercss apouenypa «Cry-
NMeHu», KOTOpasi MPOU3BOAUT pacyeT orceka TypOHHbl. OrpaHuuyureaem
MOXKET CJOYKHTb KaK YHCJAO CTyNeHeH, TaK H Da3feJHTeNblIoe AaBJe-
HHE, YTO II03BOJISIET HE3ABUCHMO PaCNPENesaTh pacnosaraeMblil Temio-
nepenaj AJs pasHblX TPYON CTyleHeH C MNOCJAEAYIOLleH COBMeCTHON
YBSI3KOH pas3leJUTeJbHOTO JAaBJeHHsl. B 4acTHOCTH, 3TO NO3BOJSET
yuecTb cnelH(PHKY peryanpylouell CTyneHH.

8.2.6. Pacuer KIIJ crynenn npousBogut npouenypa «KI1O» (B
nByx wmoandurauusx —mo Meronukam XT3 um. C. M. Kuposa u
JIM3).

8.2.7. Ilpouenypa «Ilepexoa» MPOH3BONUT pacyeT NapaMeTpoOB CH-
CTeMbl BHeLUHeH cemapaldd H NPOMEXYTOYHOrO0 Napo-NapoBOro fnepe-
rpeBa (15 pacyera TypGOYCTaHOBOK, HMeEIOLIMX BHEIIHHH npomimepe-
rPeB, B MPOLETYPbl BHECEHBI CNelHaJbHble IOMNOJHEHHS).

8.2.8. Pacyer TensioBo#i CXeMBl HCroJb3yeT npouexypel <«OT60p»,
«Iloporpes», «Cxema» W aBTOHOMHEIe npoueaypesl «Crtpoka» u «Pac-
XOmI».

IlpocToii TN TenyOBOH CXeMbl, KOTOpPAs OMNHCHIBAETCS JiuHeRHOM
CHCTEMOH YypaBHEHHH, N03BOJISIET NPHMEHHTb MAaTPHYHBIH MeTol pac-
yera. Marpuua GasaHCOBBIX ypaBHeHHH GOpMHpPYeTCA Ipoleaypoi
«CxeMa» c nomouibio npouenypsl «CTpoKa», BbhuHcAsfOUIed Ko3hdH-
LHEHTHl ypaBHeHus, H «[logorpes», npousBoasiulell pacyer napaMeTpoB
noporpeBatenst. OpraHuganHio CXeMbl pereHepalHH IPOH3BOIHT MPO-
neaypa «Or6op» B AByx Moaubukaumsax: I cxema Ge3 neasparopa uJIH
¢ mea’paTopoM, paGoTaOIMM Ha «CKOJb3siilleM» naBjenuH; 11 cxema
C J1€a’paTopoM, paGoTAIOLIUM HA NOCTOSSHHOM JaBJISHHH.

Ilpounenypa «Pacxon» ompenensier pacxon nmapa uepe3 CTYMeHH H
B CJlyyae pacXOXIleHHs B HTepalHUfAX cBbilie 5% nepenaer ynpas/eHne
Ha nepecyeT NPOTOYHOH YacTH.

->baok BBOXa

,Bxon*

——, CTynenn“«

Paccuuntan
nociaexHH# Her
oTCeK

Nla
|

v
,CxeMa*

.Ilepexon*
1

,Buxon*
Yepr. 12
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8.2.9. Ilocaennsa cTyneHb PacCUYUTBHIBAETCS NpOHEAYypoll «Buxon»

(xse mpouenypn — aas meroxuk XT3 um. C. M. Kuposa u JIM3).

8.2.10. Tlpouenypa «Bxon» npoH3BOAMT npeABapHTe/]bHYI0 o6pa-
ﬁorxy HCXO/JHBIX [ aHHBIX.

8.2.11. Bnok-cxema nporpaMmbl BHellHero G6J0Ka NoOKasaHa Ha
vepr. 12.

8.2.12. Kpome nepeyHc/JeHHHX NPOUELyp, NPOrpaMMa HCNONAbL3YET
KOMIJIBKC aBTOHOMHBIX npouefayp (TabGJa. 1), mpeacTaBJsIOIHX ypas-
HEHHSI COCTOSIHHS BOJIB M BOASIHOrO Napa, a TakKe HEKOTOphle CTam-
JlafiTHbIE NPOrpaMMbl H3 OHOJHOTEKH CTaHJapTHHIX fIpOrpaMM TpaHC-
aaTopa.

Tabauya 1
HaunMeHoBaHue 3aBHCHMOCTD AsTop

SHranbnHs neperpeToro napa B GyHKUHH JLaBJeHHS i=f(p t) WimMunr
3 TeMnepaTypbi

durponus neperpetoro napa B (QYHKUHH AaBJeHHs s=f(p, 1) 103a
H TEenJI0COAepKAHUS

Yneabnwii  o0beM mneperpetoro napa B GYHKIHH v=f(p,i) »
AaBJIEHHS H TEMI0COAepIKaHus

JlaBieHHe HACHILIEHHOrO Napa B (YHKUMH TeMnepa- = f(ts) Becnep
TYPbl

TemnepaTypa HacullieHHOro napa B (yhrKuun gas- | fs=f(ps) »
JeHust

JHTaNbNHA:
HACHUIEHHOTO napa B (YHKUMH TeMAepaTypHi = f(t5) -
MHIKOCTH MPH TeMIepaType HaCHILEHHS "= f(ts) .
BNAXKHOTO Napa B (YHKUHM SHTPONHH W TeMme- | i=/1(S, t;) »
pPaTypbl HaCHILICHHS

DHTponus:
HACHUWEHROTO Napa B (pyHKIHH TeMnepaTypH s = f(t) »
HHAKOCTH B (YHKIHH TeMnepaTypbl HachLleHHst s = f () »
YneabHuii 06beM KHAKOCTH B (GYHKUHMH TeMmepa- | v =Ff(p, ) Tpartu
TYPH K JaBjeHns

DHTaNbIHS XHAKOCTH B GYHKIHR NaBleHHa U Tem- | ¢ =f(p, 1) -
neparypm

Temnepatypa kupkocT B OyHKuua napaedns | f= f(p, i) »
H SHTaJbNHU

8.2.13. Ins npmaanus MaKCHMaJbHOM PHGKOCTH NporpaMme BBO7A
NPH pacyeTe CePHH BAPHAHTOB MCNOJb3YyeTCS aJApeCHblil BBOJ HCXOJ-
HBIX JaHHBIX.

Ipenycmorpensl a8a cnocoba BBoaa:

— mnepen Kaxaoi nepdokapTolt yHceJ co CBOeH KOHTPOJNLHOR CyM-
moit (KC) BBopmnrcs nepdokapra koxo ¢ KC, conepxamas aapeca
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BBOAHMBIX BesyydH. [IpH3HaKOM KoHLA BBOJA H mepexoja K CUery no
nporpaMme CJAYXKHT HenoJgHas nepdokapra Koaos. TakKHM CHOCOOOM
BBOAUTCST GA30Bbiil BAPDHAHT COPHH, CONEpXKAWHA BCe HCXOLHblE HaH-
Hbie, HeOOXOJIHMbIE JJI5 CYeTa 110 ILpoTpaMMme;

— BBOJSATCS CnenuasbHble Nep(PoKapThl 11 BBOAA CEPHH, 3aTeM —
nepdokapra ¢ agpecaMu BBOAHMBIX BenndHH ¢ KC u panee — nepdo-
KapThl BapHAHTOB, COAEpKallHe 3HAUYeHHsA BBOAHMBIX Beanuun c¢ KC.

8.2.14. Tlpu3HakoM KOHNA CepHH, Pa3pellaloOlHM BBOJ CJeylouled
cepHU MK (6a30BOTO BapHaHTa, CAYXKHT nycras neppoxapra c KC,
pasnoi 0.

8.2.15. Anpeca Bcex HCXOAHBIX AAHHBIX XpaHATCA B OJi0Ke BBOJa
H MOTYT OBITb BHIB@JeHbl HA TeYaTb C NMOMOLUBIO ClenHasbHol nepdo-
KapThl.

8.2.16. Bce BapuaHThl IBASIOTCS HE3aBHCHMBIMH, T. €. MOTYT ObiTb
NPOCYHTAHBI MOCAe 6a30BOr0 BapHaHTa B NPOH3BOJBHOM MopAnKe, Tak
Kak AJf KaXX[OT0 BapHAHTA BBOAATCH TOJbKO Te€ BEeJHYHHB, KOTOPbie
V3MEHSAIOTCA B AAHHOH CepHH.

8.2.17. B Ttaba. 2, 3, 4 nepeunc/jenn HCXOMHbiE [aHHbie, 3aAaBae-
Mbie I/l pacyera MPOTOYHOH YaCTH H TENJIOBOH CXeMbl TypGOyCTaHO-
Bok JIM3.

Ta6ruya 2
O6uise nokasatenn O6oauauenne

Yucao o60poToB poropa, o6/muH n
UHCT0 OTCeKOB, LUT. n;
Uucao noporpeparesiefl MHTATE/AbHON BOABI, LIT. z
IMopsakoBuiit HOMEp Aea’paTopa MO XOAY MITATEBHON BOJLI mn
HauaabpHoe nasiedne Ha BhXoje W3 naporeHepaTopa, Krc/cm? 2 10]
HauaspHas sHTaNbIEA, KKad/Kr i3 10]
TlpusHak: HavaqbHBIA  pacxoi  3ajaeTcl WMAH  Onpexe’seTcs 9:10]

pacuerom
TensroBasi MOU[HOCTB MaporeHepaTtopa, KKa//u 1
Temnepatypa soas mepsoro xoutypa, °C:

Ha BXOjAe B HaporesepaTop tnal

Ha BBIXOJAE H3 NMaporeHepartopa tha2
HauaabHas BAaxHOCTh mapa yo [1]
ITpu3nak Haiuuus Baaroypa/icHus ay; [0}
IMoreps nasnenns cmexero mapa 8 TpyGOMPOBORAX, CTOMOPHOM N

peryaHpyomieM K1afaHax, B 408X OT Py rp
Motepst nasieHus B naporeHeparope, B 10JAX OT fo dyp
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Tabauya 3
O603Hauenne
HanmenoBanHe XapaKTePHCTHK MPOTOUHOM uMAKHApa| HHMHADA 35’
4acTH ofuee |BHCOKOro| HH3KOTO | 5 _ 5
AaBAeHHA| AABACHHSA| O g
1. Kosdduuuent wusamenenns ontumagbsoro| e [f] e [1] e [2]
OTHOWEHHS u/co
2. Koodpdunuent, yunthiBaomufi Bausuue| e, /] e |1] e, |2]
BAGXHOCTH Ha ONTHMAa/JbHOE 3HAaUeHHe
U/Co
3. Gpenuufi  pacxoa mapa no uuAHHAPY| &g (/] ge 1) 2121
B NEPBOM NPHOIHXKEHHH, B J0AAX OT ¢
4. Ync1o NOTOKOB B MHAHHADE i1 urm L {2}
5. PasgeqnTteqapHoe aasieHHe, krcfem? Pp 1] Ppll} | Pp[2}* |Ppl3]**
6. Kopueso#l nuameTp, M dy|J] dr (1] d. [2]
7. CreneHb peakTHBHOCTH B KOpHeBoM ce-| rp /] re [} ry |2]
MEHHH
8. VYroa BbiXx0fa NOTOKa H3 Hanpasaswoue-| aa /] aa {1} aa [2]
TO annapara B KOPHeBOM CeueHHH, rpajg
9. INaecwane 3a3opa ymnoTHewn#t amad-| d, [J] dy[1] d, {2)
pary, M2
10. Ywueio 3y6uos B ynaoTHeHuu aunadparm Zu 1 Z, (1} Z,12]
11. PapnanbHuiit 3a30p B ynaotHennsx 6an-| SB[7f] | SBl] SB|2]
Haxa, MM
12 Tesmuua ckoca Ganaaxka, MM Ad { /] A3 1] A 2]
13. Cymuaphas nepexkpuiiia, M AlL[j] Al(1] Al [2]
4. Kosdduuuenr H3MeHeHHS KOPHEBOrO 1Ha- el cl cl
metpa HHHJ
15. Kosdduunent H3MeHeHHSI KOPHEBOro aHa- 2 2 2
merpa HH
16. Tloteps nasnenns mepen uHaAnagpom| Jj, [/l - Ja 12]
B ROIAX OT Ppasa [f]
17. Pacxoanasn XapakTepHCTHKA MOCAeRHeR Pg — — Pg
cTyneHH, ufcm?
18. J:mHa nonaTtkH nocjiefHedl CTyNeHH, M A [
19. Kosddpuuuent pacxoaa B yrJIOTHEHHAX Kulil | Kulll | Kul2]

* Napnenne nepex nocaeiMedl CTYNeNb0 Ha PaCuUCTHOM peKHMe.

*+ JlaBneHHe 3a NoCAeAHeil CTYNeHbIO.
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Ta6auya 4
HaumenoBaHHe XapakTepHCTHK TENJIOBOH CXeMbl OGosnauenne
JaBienue B KoHfeHcaTope, Krc/cm? Pen
KI1 koHpeHcaTHoro Hacoca IKII
Hanop kongeHcatHoro nacoca, Krcfcm? hpn
TpupaueHne 3HTAIbNHH NHTAaTeJbHOA BOABI B OXJAZHTENAAX 95
3KEKTOPOB H T. A., KKAJ[Kr
KI1/l nurateanpHoro Haceca arr
KITJ reseparopa I¢
Temnepatypa nurtaTenbHo#t Boawl, °C tpr
CreneHb HegorpeBa MHTATeJNbHOM BOJAB B PEreHepaTHBHHX M0- dtp (1]
norpesatensix, °C
To xe, B 2-M nOROrpesaTesie dip [z}
Crenenb Heporpesa B OXJanauTeasX ApeHaxa, °C dtdr [1}
To xe, B 2-M nojorpepaTtesie dtdr [z}
B.1axHOCTb 3a cemapatopom 1 ye [l
BaraxHocTb 3a cemapatopom 2 ye [2]
[Morepst naBaeHus mapa Ha yuyactke or Bmixsona LIBJL no cena- ee
patopa (B n0afx K pp [1])
Iloreps nasneHus napa B cenapatope 1 (B moasx k pp [1]) se
Homep nuauniapa, mocje KOTOpOro map HanpasJsieTCsi Ha NPOM- Jnp
neperpes
Ilpu3anak Tuna npoMmmeperpesa:
ApOMNeperpes B MaporeHeparope IIp
napaJjienbHo 3KOHOMAfA3epHOMY Y4acTKy 1
AapaljiesibHO NeperpeBaTebHOMY Y4acTKY 2
ITapoBoit npomneperpes napom, OT6HPaEMBIM:
Ha BbIXOAE H3 HCMApPHTEJBLHOrO YYacTKa 3
Ha BBIXOJle H3 NeperpeBaTe]bHOrO YuacTKa 4
HaBnenue orGopa rpeiowero nmapa Ha 1-10 CTyneHb mpommnepe- Pot
rpema, Krc/cm?
INotepa nasnenus rpeloiiero mnapa l-fi cTyneHd npoMmneperpesa kg
B JOJSX OT pot
IMoTeps nasieHus rpeiouiero napa B 1-H CTyneHH npomneperpesa dpl
NpH KOHAEHCALMH, B ROJSX OT P,
ITotepsn naBniewus HarpeBaeMoro napa B l-fi CTyneHH npommepe- gl
rpeBa, B A0afiX pp [j}
DHTaAbNHA Tpelollero napa npoMneperpesa, KKaji/Kr iy [1]
Temnepatypa npomneperpesa, °C to2
Ioreps nmaBnenus rpeiomiero mapa BO 2-ii CTyneHH npomnepe- ra
rpeBsa, B AOJAX OT Po
Toreps mapnenus narpesaeMoro mapa BO 2-f CTyNeHH maponepe- ig
rpepaTens B AOJAX OT Py [j]
Totepa naeseHHs rpeiomero napa Bo 2-fi CTyneHs maponeperpe- dap2
BaTeJst B JOJAX OT Py (NPH KOHAEHCauuu)
Crenenn nexporpesa B - crymesn mpomneperpesa, °C dip [11]
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BBoa ocyliecTBAAETCS TAKAM O0Pa3oM, YTO NOJHHH Habop HCXOM-
HHIX JaHHLIX (HanpuMep, COrNacHO TaGj. 2—4) OCyLIecTBISIETCS OLHH
pa3 (6asoBbiii BapHaHT). B nanpHediieM NOCTaTOYHO BBOIUTb Te JaH-
Hble, KOTOPbIE H3MEHSIIOTCS N0 OTHOLIEHHIO X 6a3oBoMy BapuanTy. Ilpn
9TOM MOXHO BBOJHTb CEDHI0O BapHAHTOB, pasMep KOTOPOH JIHMHTH-
pyeTcs TOJIbKO pacroJiaraeMbiM MallHHHbBIM BpeMeHeM. CueT OAHOrO
BapHaHTa NpPOAOJKAETC OT 2 10 3 MHH.

8.2.18. lns pacuera typ6oycranoBox XT3 um. C. M. Kuposa ne
BBOJSITCS daHHble, COOTBETCTBYIOUHe no3. 11, 12, 13 Ttaba. 3 n romoa-
HHTEJNBHO BBOASITCS C/AEAYIOLIHE AaHHbIe:

Kyualj] — xo3dduunent pacxona B ynjaoTHeHHsAX jzunadparm (cm.
yepr. 5);
Iy, []1—nnnna nonaTkM, ¢ KOTOPO# YUHTHIBAIOTCA NOTEPH OT CKpel-
AsiloLled TIPOBOJIOKH;
Ip, [j]— anuHa JonaTKH, ¢ KOTOPOHM YUHTHIBAIOTCS NOTEPH uyepe3
OTKPBITHIH pajfiHaJbHbEIA 3a30p;
B2 5 ropne — /151 TIOC/AELHEA CTYNEHH Yros BBIXOZA IIOTOKAa M3 PabOUHX
JIONaTOK (B OTHOCHTEJNHLHOM JBHKEHHH).

8.3. Mporpamma pacyera NPOMEXYTOUHOH CHCTEMbI

8.3.1. IlporpamMMa onpenensieT NOBEPXHOCTb HArpeBa MPOMEXKYTOY-
HOTO - cenaparopa-npomneperpenartesiss (NpH OTCYTCTBHH NpoMMeperpe-
BaTessg — NOBEPXHOCTb (PPOHTa cenaparopa).

8.3.2. TlporpaMMa cocTaBieHa B NpeLIONOXKEHHH, YTO CeNapaTop-
npoMIleperpeBaTeJib HMeeT TOJbKO 30HY KOHASHCALWH Tpeloulero mnapa.
IIpoextubie npopabotkn LIKTH, BTU u XT3 uM. C. M. Kuposa noxa-
3aJH He3(Q(EeKTHBHOCTb BBEAECHHS B NpOMINeperpeBaTes]b 30HLI Mepe-
OXJaXK1eHHs1 KOH/eHCaTa IPEelOLleTo napa, UTo TaKkKe NOATBEePIKIaeTcs
3apy6exXHOH NpaKTHKOM.

8.3.3. TloBepxHOCTh HarpeBa CTYNEeHH MPOMEXYTOYHOrO napormnepe-
rpeBartesis ONpeessieTcss CAENYIOIHMH BhHID2XKEHHSMH, NOJyYeHHBbIMH
?%rem COBMECTHOTO pelleHHs! YPaBHeHHH TI'WAPABJHKH H TemnjoobGMeHa
7]:

[PH NIONEPEYHOM OMBIBaHHH

. __ Ai.103 b+3 1,8Cs¢ Jr (m—1)(b+3)
F”'_G{I:aAtcp.ncPC,'] [Ap.]();ﬁgd“:l A X

1
X Ay ™ 0+ dhn 0 +3)m =2n 31 - G-+3)m (3600c,) ™ (,,+3)} bTISA, (43

[PH TIPOJOJILHOM OMLIBaHHH
Af.103 3T 045 Tl
o S B kit Sl PEYPLEY
F.-a G {[ aAtcp.quCx ] [gAP'104::d“] 33 (m X
.
X @yl =" (3600¢,)=3m" v (a” -~ m") gpm” — ?,.'}3_ " (44)
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3aeck A{ — npupaienue 3HTAJBIHH HArpeBAEMOFO NMapa, KKaaAfKr;
G — MaccoBblii pacXoj Harpesaemoro napa, T/u;
a — KOPPEKTHPYIOILHA MHOXHTE/b, YYHTHIBAIOLIMH OTHOLIE-
e KospduuHenTa TenJonepenayd K KoIQHIHEHTY
TEMUVIOOTAAYH OT CTEHKH K HarpeBaeMOMY napy;
Af, , — cpensenorapudmuyueckuii Temnepatypubiii Hanop, °C;
¢ — Ko3(puuuenT opeGpenus;
Ap —moTepst AaBJeHHs HarpeBaeMoro napa B nyuke, Kic/m?;
g — YOKOpPEeHHe CHJIbI TSKeCTH, M/c?;
d, — HapyXHbIl fHaMeTp TPyOHl, M;
N — ko3¢ dHUHEHT TelJIONPOBOLHOCTH HarpeBaeMoro mnapa,
KKkaa/m-q-°C [7];
dy, —onpeneasioutnii quamerp 8 yucae Hycceapbra Nu [7];
d, — onpenensiomui Anamerp B yncsae dinepa Eu [7];
T — CpPeIHHil yAeabHbIl 00BbeM HarpesaeMoro napa, M3fKr;
v —K03pPHUHEHT KHHEeMAaTHYECKOH BS3KOCTH HarpesaeMoro
napa, m3fc [7};
€, — TelJI0OeMKOCTb TPH NOCTOHHOM JaBJIeHHH 15 Harpesae-
Moro mapa, xkaJ/kr-°C;
A, — ko3 uuneHT TPeHHs TPYObl A 0GOrpeBaeMoOro iapa
’
IT— oMbpiBaeMbifi mepHMeTP 110 HAPYXKHOH HJIH BHYTPEeHHeH
MOBEPXHOCTH TPYOOK, M;
§ -—war Tpy6 No BBICOTE, M;
t—=38§ —dy;
C, — ko3 duunent Gopmbl NyyKa;
x== Fpeé’/HE + Frnf‘lH-
rae F,.; — nosepxnocts pedep, m%;
E — xosbduunent 3pdexTHBHOCTH pebpa;
F., — NOBEPXHOCTb IMIAAKUX TPYD, M2
C, n, m, b — napaMenpbi, 3aBHCSILIIHE B KaXKIOM KOHKPETHOM ciyuae
OT XapaKTepa OMbiBaHHA M reoMeTpHn mnyuka. Ilpunu-
matores 1o Marepuanam npoekra CIITL. Odas CITIT kou-
crpykuun  UKTM  C=+40,2; m=+0,35 n=0,62;
= —0,165.
8.3.4. Hcxonusle naHHble ISl MPOrpaMMbl CJEAYIOIHE:
— Koapduunentn a, b, C, n, m, x;
— ko> duuneHtT dopmbt nyuka Cg;
— HapyXHBIH JHaMeTp TPYOH dy;
— onpeaeasiomui auamerp B yucaax Nu — dnu; Eu — diy;
— KO3(pHUHEHT k, 3aBHCAILHA OT XapakTepa OMBIBAHHA; Tfyuka,
Ipyu nonepeyHoM oMmbiBaHuH k=1,8 npu npononbHoM k=0,45;
— cpepHesorapuMuYecKas pasHOCTb Temnepatyp Afcp.a;
— MPH3HAK YHCJIA CTyneHell nipomneperpesa z;
— pasjaeJiuTesNbHOe NaBJIeHHE, Ppasn;
— TeMIlepaTypHble Hafopbl Ha BbixoAe H3 | M 2-f cTyneHelt npoM-
neperpesa;



PTM 24.021.16—74 Crp. 45

— Temnepatrypa o60OrpeBaeMoro napa Ha BbLIXOAE H3 cenaparopa,
1 u 2-fi cryneHefi mpomlieperpesa COOTBETCTBEHHO fcen, fum #A fun;

— SHTaJbMHs OOONPEeBAaEMOro Mmapa Ha BbIXOAe H3 Cenaparopa,
I u 2-i1 cTyneHeli npomiieperpeBa COOTBETCTBEHHO icen, imm1, imn;

— pacxox o6orpesaeMoro napa G;

— TOTepH JaBJIeHHs oGorpenaemoro napa B 1 1 2-A cryneHsx
npomneperpesarteqasi Apnni, APmo.

“8.4. lporpamma pacuera CHCTEMbl pereHepauHH

8.4.1. Ilporpamma «Cuctema pereHepaudH» mnpeRyCMaTpHBaeT
onpenesieHHe NOBEPXHOCTed HarpeBa H CTOHMOCTH IOJOTPeBaTe/ieH
NUTATEJIHOH BOJbIL.

8.4.2. TloBepxHOCTb HarpeBa NoAONpeBaTesJeH PacCYHUTHIBAETCH OT-
LEJIbHO ST KaXKJA0H M3 TpeX 30H:

— CHSTHS Teperpesa rpelouiero napa;

— KOHJAEHCAlHH;

— TnepeoxJaXdIeHHsA KOHAEeHCaTa rpeloulero napa.

Kostbdnuuent Tenyonepenayn IJsi BceX TOJOTpeBaTesel TPHHH-
MaJicst TOCTOSHHBIM /151 OJJHOHMEHHBIX 30H.

8.4.3. Tlpn onpeneseHHH CTOMMOCTH CHCTEMBl pereHepalHH BCe
yleabHble 3aTpaThi Ha MOJOrpeBaTes b OTHOCATCH K 1 M2 NOBEPXHOCTH
Harpesa.

8.4.4. Ins nporpaMMbl 33Jal0TCSl CJAGAYIOLIHEe HCXOAHbIE JaHHBIE:

G {m]— pacxox napa 8 or6op;
kun; Ry; Roy— X030 ¢HUMEHTH TemJjionepejauyn NJs KaxaOR M3 30H

pereHepaTHBHOrO TeNJOOGMEHHHKAa: CHATHS neperpesa
napa, KOHACHCalUHH, NePEOXJTaXKACHHA KOHACHCATA;

i[m]— suransnua napa B orGope;

is{m]— sHTagbnus KOHJeHcaTa MPH JaBJEHHH Tlapa B oT6OpeE;

t;{m] — remnepatypa nuTaTeNbHOH BOAB HA BHIXOAE H3 TIOAO-
rpeBaTens;

g3{m)— suTanbnus NHTaTENbHOM BOJBI HAa BHIXOAE H3 TI010rpe-
BaTeJIsl.

8.5. Mporpamma pacueTa CUCTEMBbI OXJaXKaeHHs

8.5.1. TMporpamma  «CucreMa  KOHAEHCATOP—BOAOOXJAAUTENDY
npeAHa3sHayeHa [JJif ONpeJesieHHss H3MEHEHHS 3aTPaT Ha CHCTEMY Tex-
HHYECKOro BOﬂOC‘Haﬁ)KeHHﬂ B 3aBHCHMOCTH ‘OT pacxoaa napa B KOHAEH-
catop. [Ipu >TOM npeanonaraercst, YTO ONTHMH3aliHs COGCTBEHHO na-
paMeTpoB CHCTEMbl BOAOCHAGIKEHHS U KOHJEHCATOPA NPOH3BOJAHTCA Ha
cnenHanbHbix Moaeasx [5].

8.5.2. M3MeHeHne 3aTpaT Ha CHCTEMY TEXHHYECKOTO BOXOCHaO:Ke-
HMR onpejessieTcsl MO MeTOAHKe, u3noxenHoi 8 PTM 24.021.14—74.

8.5.3. B kauecTBe MCXOAHBIX ;laHHBIX AJis 3TOA NporpaMmbl Heo-
XOJAHUMO 3a/laThb XapaKTePHCTHKH, NpeJCcTaBJieHHble B Taba. 5.
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Tabauya 5

HaumeHoBaHHe XapaKTepPHCTHK

O6o3uauenue

Pacxon napa B xoHgeHcatop, T/d

KpatHocts oxaaxpaeHusi, kr/kr

YneabHasa napoBasi Harpy3ka KOHJEHCATopa, Kr/m?:u

CkopocTh oxJaxpaarouiefi BOAW B TPyOKax KOHAEHcaTopa, M/C
Yneabnas MIOUaAb AKTHBHOM 30HBI BOJOXDaHHJHINA, M2[cyTKu/M3
Hapy:xHolit auametp TPYGOK KOHAEHCaTOpa, M

BHyTtpenHuit nHaMeTp TPYGOK KOHJEHCATOpa, M

Temneparypa oxaaxpaiomesl soasl, °C |

OHTa bNHsA N1aPpa HA BXO4e B KOHAEHCATOP, KKAaJ/Kr

ViaenvHas NAOTHOCTb OPOINEHHS rpagHpHH, M3/M?-y

TocrosgHHas cocTaBasioOmast Hanmopa HHPKY/ALHOHHBIX Hacocos,
M BOA. CT.

KIT[{ uupKy/ISUHOHHBIX HAacOCOB, MPHBOAA H TpaHchopmaTopa

COGCTBEHHBIX HYKA Tosn = Yipn s, na Trp.c

TemnepaTypa KOHJEHCAUMH TIPDH NaBJICHHYM TNiapa B KOHJAEHCa-
Tope, °C

[{CKCT

Yoy

tKHR

()

Mpumeuanue MNge— KNI uapKyJISIUHOHHEIX HACOCOB; Na.ns — KILA asex-
TPUYECKOTO ABHratess; Nrp.c.n — KIIJL TpanchopMatopa cobecTBeHHBIX HYMXA.
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TTPHJIO)KEHHE 1 K PTM 24.021.16—74

Cnpasounoe

MPHMEP PACYETA
1. 3AJAYA

1.1. Bei6paTh onTHMasbHOE pa3je/iuTe]bHOE AaBjeHue Aasi Typ6o-
arperara sJeKTpHueckoi mMouHoctbio 500 MBT, pa6oratomero B 6;10Ke
¢ peakropoM ThHna BBIP rensnonpoussomutesvHoctbio 1299 I'kau/fu.
Hayasbueie napamenpoi: po=60 krcfcm?; #=274,3°C. Crpykrypuas
cxema Typ6uun: LIBO+I1ICH+LHJ. Temnepatypa nHTaTeJbHOMH
Bogn 223,3°C. PaccmaTtpuBaercsi Typ6HHA ¢ ABYXCTYNEHUaTBIM Mapo-
NapoBbIM NPOMIEPErpeBOM H IpeJBapHTeNbHOM cenapauueil nmapa.

B TypGHHe HCTIONb30OBaHBI KOHCTPYKTHBHBIE peEleHHs, IIPHMEeHse-
mbie XT3 um. C. M. Kuposa.

2. NOPANOK PACHETA

2.1. Pacyer HauHHaeTCs € BbisIBJIECHHS 3aBHCHMOCTH pacnoJiaraeMomn
3/MIEKTPHUUECKON MOLIHOCTH TYPOMHBl M YJIeTbHOTO pacXxoja TerJa OT
Ppasp. A1 3TOrO HCHOJMB3yeTCsl MPOrpaMMa COBMECTHOTO pacyeTa Tel-
JIOBOM CXeMbi H TIPOTOYHOH YacTH TypGuHB. OCHOBHbIE HCXOJHbIE J(aH-
Hble J1Jis (pacyeTa H Cnoco6 HX 3afaHHs NpHBedeHbl B Taba. 1 (o6o-
3HayeHust B Tabj. 1 COOTBETCTBYIOT YyKa3aHHBIM B Ta6a. 2, 3 u 4 Ha-
crosiuiero PTM).

Tabauya 1
Anpec KoMmanabl v uucaa. [TosicHenus noalsfmn
Yucnosoi mMatepHan
L -+ + -t 04 1500 n
1 + + -+ 01 3000 nj 2
9 + + + | oL | 8000 z 3
3 + | + | + | ot | 5000 mn 4
4 + | + | + | oo [ o000 2l0] 5
5 4+ } + 02 6000 plo] 6
6 + | + | + | 03| 6635 i3[0] 7
7 + | + | + | o7 | 120 7 8
10 + 1 + 1 =] o2 | s000 Yolll 9
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Hpodoancenue 1aba. I

Anpec KoMmaHan H 4ncia IMoscuenns m::u“"
11 1 + + + 00 0000 AL[0] 10
2 + + + 00 1000 rp I1
3 4 + — 01 1000 dpp 12
2.1 4 + + + o1 | 1000 all]
5 + + + o1 1000 egll] 2
6 + + — 03 7650 £l 3
7 + + -+ 01 1000 i 4
10 + + + o1 1702 dp[1] 5
1 -+ + — 01 4000 rplll 6
2 + | | + | 00| 2290 aa[l] 7
3 + + + | o1 1275 da{1] 8
4 + + + 02 7300 K.l 9
5 4 + + 02 1400 Z,Mm 10
6 + + + | o1 7870 Ppli] 1
7 + |« + | o 1000 &2 12
3.1 -+ -+ 01 1000 e3[2}
1 + 4 — 03 2980 gel2] 2
2 + -+ -+ ot 1000 1112] 3
3 4 + 01 1945 dil2] 4
4 o+ | = | o1 | 4000 rxl2] 5
5 + I 00 2580 aal2] 6
6 ~ ] | + | ot 1275 d,12] 7
7 ~ o+ ] + ] 02| 7300 K21 8
10 i + - 02 1400 Z4121 9
1 I - 01 2860 Ppi2} 10
9 + + — 01 2000 Jul2] 1
3 - + + | o 1000 (3] 12
41 4 + + + 01 1000 e5[3]
5 + | + | — | 03 | 1280 &3] 2
6 + | + | + | o | 2000 1113} 3
7 -+ 4+ -+ 01 2900 dk[3] 4
10 I s L] oo | 1000 rald] 5
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ITpodorncenue Taba. 1

Axpec Komannel u uncaa [Mosicenns noal;llunu
4.1 1 + + + 00 2140 aal3] 6
2 + + + 01 2000 d,|3] 7
3 + + + 02 7300 K,[31 8
4 + + + (1] 4000 Z,13] 9
5 + + + 00 3410 Ppl3] 10
6 -+ + — 01 2000 Jal3] 11
7 + + -+ 01 2700 d,[4] 12
5.1 + + — 01 6000 Ppl4]
1 + + + 00 0000 al3] 2
2 + | + | + | ot | 1000 (3] 3
3 + + -+ 01 1400 A 4
4 + + + 00 3960 aal4) 5
5 + + — 06 1658 Pg 6
6 + + + 00 5920 A 7
7 + + - 01 6000 Prn 8
10 + + + 00 8350 3K 9
1 + —+ + 02 2320 hpn 10
2 + + + 00 8100 apI1 11
3 -+ + + 01 3700 ' 12
6.1 4 + | + | + | 00 | 9858 Iy
5 + + + 03 2238 tow 2
6 + + + 03 8000 thal 3
7 + + + 03 5000 tna2 4
10 + + + 01 4700 dtp[1) 5
1 + -+ + 01 5000 dtpdr]|l1] 6
2 + + + 01 4800 dtp[2] 7
3 -+ + + o1 5000 ditdr[2) 8
4 + + + ol 2700 dtp[3) 9
5 -+ + -+ 01 5000 dtdr[3) 10
6 + + -+ 01 3400 dtp[4] 11
7 +- + + 01 5000 dtdr[4) 12
7.1 + + + 00 0000 dipl5]

4  3aka3 939
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I podoaserue taba. 1

Anpec Komanas # uneaa TMoscuenns no;:’u“"
& Ly 4+ | + | + | 00| o000 dtdr{5) 2
2 + + + 01 4200 dtp[6] 3
3 + | +1 + ] 0 5000 dtdr[6] 4
4 + + + 01 4900 dtp[7] 5
5 + |+ + 1] 0 5000 dtdr(7) 6
6 +. + + 01 5200 ditp[8] 7
7 + | + 1 + | ot | 5000 dtdr[8] 8
10 + + - 01 1000 yell] 9
1 + + + 01 lmO yc[2] 10
2 + + 1 — 01 2000 ce 1
3 + + - 01 1000 fe 12
8.1 4 |+ | |+ | 02| 20 Pot
5 1 i I e ge 2
6 + | + 1 — | o ! 4000 ka 3
7 + | + | — | ot | 8000 dpl 4
10 + | + | + | ot | 4000 np 5
1 + | 4+ | 4+ [ 03| 2600 £,2 6
2 + + — 01 2500 ia 7
3 + | 4+ | — | o | 3000 ra 8
4 + | 4+ | — | o1 | 3200 dp? 9
5 + 1 + | + | o2 | 1582 dep(11] 10
6 + | + ] + | ot | 1000 Jop i
! + | ] 4] 08| 6635 io[1] 12
81 + + + o1 1000 t=1 (veTka
B Tpo-
rpamme)
o0 [ 4 {4 |+ [ 4+ | 02| 1200
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Hpodoaseriue taba. 1

I Anpec Komauam v uncna [Moscuenus noaJ;l&uuu
Hudopmannounsie nepdoxaprsl K YHCJIOBOMY MaTepuaay

1.0 4 | 00 | 0000 | 0000 | 0546
1 4 0001 0547 2
2 4 0002 0551 3
3 4 0003 0545 4
4 4 0004 7075 5
5 4 0005 7177 6
6 4 0006 7136 7
7 4 0007 0453 8
10 4 0010 7323 9
1 4 oot1 6635 10
2 4 0012 0354 | 11
3 4 0013 0462 | 12

2.0 4 4 | 00 | 0000 | 0000 | 7267
5 4 0001 7263 2
6 4 0002 7131 3
7 4 0003 7337 4
10 4 0004 7256 5
1 4 0005 7313 6
2 4 0006 7307 7
3 4 0007 7353 8
4 4 0010 7347 9
5 4 0011 7363 10
6 4 0012 7251 11
7 4 0013 7270 12

3.0 4 | 00 | 0000 | 0000 | 7264
i 4 0001 7132 2
2 4 0002 7340 3
3 4 0003 7257 | 4
4 4 0004 7314 | 5
5 4 0005 7310 | 6
6 4 0006 7354 | 7
7 4 0007 7350 8

4%
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M podoaxnenue taba. 1

e
Anpec KoMmanzabt H uncia Mosichenna | os?x-uun
3.0 10 4 | 00| 0010 | 0000 | 7364 9
1 4 0011 7252 10
2 4 0012 7344 11
4 0013 7271 12
4.0 4 4 | 00| 0000 | 0000 | 7265
5 4 0001 7133 2
6 4 0002 7341 3
7 4 0003 7260 4
10 4 0004 7315 5
1 4 0005 7311 6
2 4 0006 7355 7
3 4 0007 7351 8
4 4 0010 7365 9
5 4 0011 7253 10
6 | 4 0012 7345 11
7 4 0013 7261 12
5.0 " 4 | 00 | 0000 | 0000 | 7254
1 4 0001 0446 2
2 4 0002 0447 3
3 4 0003 0406 4
4 4 0004 0342 5
5 4 0005 0457 6
6 4 0006 0405 7
7 4| 0007 0440 8
10 4 0010 0444 9
1 4 0011 0445 10
2 4 0012 0443 11
3 4 0013 0452 12
6.0 4 4 | 00 | 0000 | 0000 | 0442
5 4 0001 0434 2
6 4 0002 0460 3
7 4 0003 0461 4
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ITpodoaxcenue taba. 1

Anpec Komanast u uncaa Tosicuenus nqsﬁmn
6.0 10 4 | 00 | 0004 6613 5
1 4 0005 6600 6
2 4 0006 6614 7
3 4 0007 6601 8
4 4 0010 6615 9
5 4 0011 6602 10
6 4 0012 6616 1
7 4 0013 6603 12
7.0 4 | 00 | 0000 | 0000 | 6617
1 4 0001 6604 2
2 4 0002 6620 3
3 4 0003 6605 4
4 4 0004 6621 5
5 4 0005 6606 6
6 4 0006 6622 7
7 4 0007 6607 8
10 4 0010 7246 9
1 4 0011 7247 10
2 4 0012 0346 1
3 4 0013 0347 12
8.0 4 4 | 00 | 0000 | 0000 | 0417
5 4 0001 0350 2
6 4 0002 0351 3
7 4 0003 0455 4
10 4 0004 0561 5
1 4 0005 0451 6
2 4 0006 0353 7
3 4 0007 0352 8
4 4 0010 0456 9
5 4 0011 6625 10
6 4 0012 0563 11
7 4 0013 7333 12
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ITpodoanenue taba. I

Anpec Komannsl u uncaa Moschenns ITOSI:H""
9.0 4 | 00 | 0000 | 0000 | 0553
10 4 | 00 { 0000 | 0000 | 7251

B Ta6a. 2 npuBsefeH fNpHMeD BBHIAAYM HA NeyaTh XapaKTePUCTHK
sapuaHTa (MCXOAHBIX NAHHBIX M Pe3yJbTaTOB CYeTa) TIPHMEHHTEJbHO
K BAPHAHTY C Ppaag=>5 Krc/em2.

Ha uepr. 1 npencrasiiena noJydueHHasi Ha OCHOBE pacyera CepHH

3aBHCHMOCTb YAEALHOTO PAacXOAa TENJa N0 MAIHHHOMY
3aay OT pa3fEAMTENbHOTO AABJACHHSN
M Kxan
$14> x8m y

2600 —

2550

—
S| SRR REEE
F 6 7 é 9 0 ppgsg, ke

Yepr. 1

BAapHaHTOB 3aBHCHMOCTb 5  =[(Ppasa) npH Qp=1299 TI'kan/u=const
H {n3=223,3°C=const.

2.2. Ha caenyloiieM 3Tane pacuera CJelyeT BbIIBHTb 3aBHCHMOCTb
3aTpaT Ha cenaparop-NpoMIeperpesaTte/ib OT PadfeJHTENbHOrO 1aBJe-
HHUA.

IloBepxHocTs HanpeBa cenapaTtopa-npomneperpeBatesiss B 3aBHCH-
MOCTH OT pasjieJIHTeJNbHOro IaBJIEHHs! OTNPejessiencs ¢ MOMOLIbIO Ipo-
rpaMMBbl pacyera NpoOMexXyTOuHo# cHcTeMbl (oM. pasn. 8.3 PTM).

IMpumep 3ajaHHsi HCXOAHBIX JAHHBIX s YKa3aHHOH NpPOrpPaMMbl
NPHMEHHTENbHO K Ppasa=D5 Krc/cM? mpuseneH B Tabu. 3.

O603nauenns Taba. 3 COOTBETCTBYIOT OGO3HAYEHHSIM, JaHHLIM B
pasaene 8.3 nacrositero PTM.
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Taxue HCXOAHBIE JaHHBble, KaK pacxol Harpesaemoro napa G, 3H-
TaJbMHSA M TeMIepatypa mapa 3a cenaparopoM, 1 #H 2-fi CTymeHsAMH
npoMmneperpeBa, 0epyTcsi Ha OCHOBaHHM pacyeTa TeIJIOBOH CXeMBb
(cM. Taba. 2).

B ta6a. 4 npuBesen npuMep BHAAYH Ha MeyaTb XapaKTEPHCTHK
BapHaHTa (HCXOJHBIE NXaHHBIE H Pe3yJbTaT CYETAa) NPHMEHHTEJbHO K
BApPHAHTY C Ppasg=> Krcfom2.

Ha yeprt. 2 npenacrasiena 3aBHCHMOCTb Fomn=f(Ppasa)-

3aBHCHMOCTL NOBEPXHOCTH CeNapaTopa-npom-
neperpesaTesiss OT Pa3siEAHTEAbHOrO AaBACHHS

Foon, metc. m?

50
[1{
]
- —
|
s
0 J§ W S S e S Y 8
0 57 8 M pygec/ent
Yepr. 2

2.3. BBuay He3HaYHTEJbHOTO H3MEHEHHs pacxojla Iapa B KOHJAEH-
caTop NMO CpaBHHBaeMbIM BapHAaHTaM H3MeHeHHE 3aTPAaT HaA CHCTEMY
BOZOCHAGKEHHSI He YYHTHIBAJIOCh.

Pacuer oTe/bHBIX COCTABJSIOUHX H CyMMapHOTO H3MEHEHHs I¥pHU-
BEJIEHHBIX 3aTPaT NPOTHB 6a30BOr0 BapuHaHTA (Ppasx=>5 Krc/cm?) pas
BapHAHTOB C Ppasp>5 Krc/em? man B Taba. 5, 6, 7, 8.

Ta6ruya 5
3an A3gau=
Ppass q;'.a__ AN h AW =ANh, P — A‘V.?san
Kre KKai kBT ajron | BT s xon 5 '
cu? ®Br.u oz KBT-4 T-py6.
rox
5 216 bBasoswit BapHaHT
6 2609 -+1330 7000 93,1 1,2 —lI11,7
7 2602 2671 7000 187,0 1,2 —224 .4
8 2595 44018 7000 281,3 1,2 —837,6
9 2590 +4984 7000 348,9 1,2 —418,7
10 2590 +4984 7000 348,9 1,2 —418,7
1t 2594 +4211 7000 294,8 1,2 —353,8
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Tabauya 6
A3, =C, 4 (Etﬁ
Ppasz, AN, Cowr E,+a,., Cou (E“—i-as_.,), +as.q) AN,
Krejem? KBT | py6./xBr ljron pyo6./xB1-roxn THC. PY6.
rog
6 1330 12 0,214 2,57 3,42
7 2671 12 0,214 2,57 6,86
8 4018 12 0,214 2,57 10,33
9 4984 12 0,214 2,57 12,81
10 4984 12 0,214 2,57 12,81
11 4211 12 0,214 2,57 10,82
Tabauya 7
. — A = -
Ppass Fenn, AFcnn, Cy", :CA'{SICHH;F“ Ey+acnp, 7‘3‘;:[:111 (E:nth
krcjem? | ThiC. M2 | ThIC. M? | py6 /M2 Tbll; pygnm 1/ron Thic. pyo.
) : ron
5 7,9 BasoBuii BapHant
6 7,5 —0,4 150 —60 0,225 —13,5
7 7,2 —0,7 150 —105 0,225 —23,6
8 7,0 —0.,9 150 —135 0,225 —30,37
9 6,7 —1,2 150 —180 0,225 —40,5
10 6,6 —-1,3 150 —195 0,225 —143,87
11 6,4 —1,5 150 —~225 0,225 —50,62
12 6,3 —1,6 150 —240 0,225 —54,0
Ta6auya 8
P Agum. A333-, A33.'|' A3D
pasn. THIC. PY6. THC, py6. ThiC. pyo. ThiC. py6.
Krejent rox ron ron rox
5 Basvusbiii BapHanT
6 —13,5 —111,7 3,4 —121,8
7 —23,6 —224,4 6,9 —241,1
3 —30,4 —337,6 10,3 —357,7
9 —40,5 —418,7 12,8 —446 4
10 —43,9 —418,7 12,8 —449,8
1t —50,6 —353,8 10,8 —393,6
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B TabJs. 5 npuseseH pacuer H3MEHeHHs TPHBEACHHLIX 3ampar Ha
3aMelaeMyl0 MOLLHOCTh 3HeprocHcTeMbl (A3sw). UHCIO yacoB Hc-
nonb3opanua A3C npusaro pasHnM 7000 ¥/rom, YTO COOTBETCTBYET
HCTIONIb30BaHHIO B GasHCHOH YacTH rpadHka dJeKTPHYECKOH Harpy3KH
SHEPFOCHCTEMHl. 3aMBIKalOlliHe 3aTpaThi Ha 3/EKTPOIHEPTHIO B €OOT-
BETCTBHH ¢ Tabn. | pyKoBoAAIWWMX yxasauuii {14] npuHATH PaBHLIMH
1,2 kon./kBTt - u.

H3menenne 3aTpaT Ha 3JIEKTPHYECKYIO 4acTb cTaHUHH (A3 ) pac-
CYHTAHO HCXOAs H3 YAEJIbHOM CTOHMOCTH 3JeKtpuyecko# uacth P3C,

Hiamenetine npusesenHsix 3atpar ma-

IWHHHOTO 3aJla B 3aBHCHMOCTH OT pa3-
REAHTEABHOrO AABJAECHHSN

S 62 8 8 pugrecen’
1T

‘o0 I
100
\
- -
A \
ua
na \
-300 ] [L \
| \
4 \
\ V
"
J J
A3 s more. pyi fe00
Yepr. 3

pasHoli 12 py6. Ha 1 kBt nomonxutenbHoit MouiHoctH. Ilocrosuunas
COCTaBJAIOLIAs €XeroJHblX H3JepxeK npuHATa B pasmepe 9,4% or
KalHTaJbHbIX 3aTPaT, #3 HHX HAa aMOPTH3allHOHHbIE OTUHCJIeHHS TIPH-
xomurest 6,3%, tekymuii pemont — 1,1%, obecrannuonnse pac-
xoabl — 2%. Pacuer npuBeses B tab.a. 6.

B Ta6n. 7 pan pacuer M3MEHEHHS CTOHMOCTH H NPHBEAEGHHBIX 3a-
TpaT AJsA cenaparopa-npomneperpeBatesis (A3¢n;) B 3aBHCHMOCTH OT
pa3feHTebHOTO N aBJeHHS.

Croumocts 1 M2 TI0BEpXHOCTH CeNnapaTopa-npoMIeperpeBateis
DpHHAITA B padMepe 150 py6./M2.

INocTosiHHas cocTaBasiomas Ce6eCTOMMOCTH NPHHATA B pasMepe
10,5% ot croumoctu CIIII, U3 HHX HAa aMOPTH3alLHOHHBbIE OTYHCIEHHS
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upuxopurest 7%, Tekywnin pemout — 1,26%, obmecTaHUHOHHBE pac-
xonbl — 2,249%.

Pacuer cyMMapHOro HM3MeHeHHs NpHBEASHHbIX 3atpar (A3y) nau
B TadJa. 8.

3aBHCHMOCTb H3MEHeHHil TPOTHB $a30BOro BapHaHTa CYMMAapPHBbIX
NPUBEJEHHBIX 3aTpPaT AAA MAIIHHHOTO 3aJa OT ppasx MNOKa3aHa Ha
yepT. 3. Kak caegyer u3 uepr. 3, MHHHMYM NpPHBEAGHHLIX 3aTPaT COOT-
BETCTBYET JHANA30HY U3MEHEHHs Pa3/esIHTeNIbHOrO JaBJeHHs oT 9 1o
10,5 xrcfom2. Tlpu 3Tom oGecneuHBaercsi IKOHOMHS TPHBEINEHHBIX ~3a-
TpaT NpOTHB 6a30BOTO BapHaHTa B pa3Mepe okoso 370 ThiC. py6./roj
Ha oAuH GJIOK.

OKoHYaTe/bHbIA BHIGOD PA3AEIHTENBHOrO AABJCHHS HOJXKEH ObITb
cleJaH Ha CTaJAHH TEXHHYECKOrO NPOEKTHPOBAHHS € YUeTOM Haxex-
HOCTH, TEXHOJOTHYHOCTH H yHHbHKauuu. Kpussie na uept. 1 u 3 mo-
3BOJISIT OLEHHTb IIOTEPH, CBSI3aHHBIE € OTXOJAOM OT ONTHMAaJbHOrO
peuIeHH .
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Cnpasouroe
OCHOBHbIE CTOUMOCTHDBIE XAPAKTEPHCTHKH
HaknmeHoBaHHe XapaKTepPHCTHKH Od6osnauenne | BeauunHa Herounnk IpumMeuanue
Ynenbnas crouMoctb naporeHepatopa { Cpg, py6./m2 420--470 [Mpoektst TAM | lNosepxHocTh HarpeBa M3 HepxkKaBeio-
C MOHTaXKoM e crann
YaenbHast ctoMMocTb raasHoro uupky- | Cp ., PY6./KBT 180-350 | TITpoextet T3 | MeHbluas  BeaHuMHa — OIS T ILH
JNALHOHHOIO Hacoca ¢ MOHTaXOM Nyer=5000 kBr, Goabmas — nas
r.i. H Nycr=]300 KBT
Vaeabhas  croumocts  cenapatopa- [ Cg', py6./m2 250—300 | [poextw T3 | I[ToBepxHoCTb HArpeBa W3 YIrAEPOAHCTOR
NPOMIEPCTPEBATENA ¢ MOHTAXKOM cTagH
Vaeavnas croumocts IBJL CE", py6./n2 Jlannvte 3asosa- | IMosepxHocTh Harpesa:
40 H3roToBHTEASA H3 YIJIEPOAHCTON CTaJH
100—130 » H3 Hepxapeiouef cTajay
Yaenbnas croumocts [THJL CE', py6./me Mosepxnocrs Harpesa:
30 . H3 YIJIepoNHCTON CcTann
100 . M3 HepXaselomlefl cTamu
Croumoctb anckTpuueckoit wactH AC | G,y py6./kBr 8—12 [11]
3aMbikaolide 3aTpathi Ha 9jexkTpo- |93 ™, kom./kBr.y| 1,2—1,3 [14]

3HEpruio

g9 "d13
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