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Haeeoeni

ananimuyHi eupasu O0isi 6iOHOCHO20 GHYMPIUIHLO20 Koepiyichma Kopuchoi Oil eazomypOiHHOlL

yemanoeku Oe3 pecenepayii mena i3 320psAHHAM NAIUEA 3a cmano2o mucky. Ompumani 3a1edcHocmi napamempis
YUK 610 cmynens nidguuyents mucky 6 0Cb080My KOMNPECopi.
Kitto4oBi cioBa: ra3oryp6iHHa ycTaHOBKA, TePMOAMHAMIYHMIA LMKII, KOPHCHA po0OTa, BHYTPIIHIH BiAHOCHHI

KOC(l)lHlGHT KOpI/ICHOI I[ll CTyHlHB HII[BI/IIJ_ICHHH TUCKY.

TIpusedenvr ananumuueckue 8bipasicenus OJisi OMHOCUMENbHO20 HYMPEHHe20 KOID@uyuenma noie3no2o oeli-
Ccmeust 2a30mypoOuUHHOL YCMAaHo8KU Oe3 peeHepayuy menid co c2opaHuem Mmonaued npu NOCMOSHHOM Od6leHul.
Tonyuenvl 3a8uUcuUMOCmu NAPAMEMPO8 YUKILA OM CMeNneHU NOBbIUUEHUs OABIEHUSL 8 0CeB0M KOMNpeccope.

KunroueBble ci1oBa: ra30TypOMHHAS yCTAHOBKA, TEPMOAMHAMUYECKUH LIUKII, TIOJe3Has paboTa, BHYTPEHHHH OT-
HOCHUTENBHBIN KO3()(UIMEHT TIOJIE3HOTO IEHCTBHS, CTEIIEHb TOBBIIICHUS JaBJICHUS

Given are the analytical expressions for a relative interior coefficient of efficiency of a gas turbine power plant
without heat recovery due to fuel burning at the equilibrium pressure. Obtained are dependences of cycle parame-

ters on the stage of pressure increase in pivotal compressor.

Keywords: gas turbine power plant; thermodynamic cycle; efficient operation; interior relative coefficient of

efficiency; stage of pressure increase.

l'azorpancrnoptHa cucrema Ykpainu 3a0e3-
nevye MPUPOJAHUM Ta30M BHYTPIIIHIX CIIOXKHUBAYIB,
a TaKoK TpU3HAYEHA JJISi TPAH3UTY OJAKHUTHOTO
najuBa B Kpainu 3aximHoi €Bpornu. Jljis TpaHcHo-
pTYyBaHHsI Ta3y Ha KOMITPECOPHUX CTAHIIISAX Maric-
TPaJBHUX TA30MPOBO/IIB BCTAHOBIICHI 3/1€01TBIIOTO
ra3onepeKavyBalibHi arperaTd 3 ra3oTypOiHHUM
MPHUBOJIOM, SIKI BAKOPHCTOBYIOTH SIK TTAJINBO TPaHC-
noproBanuil ra3. ExOHOMIsi TalMBHOTO Tasy, sKa
3aJIeKHUTh BiJl TEPMOAMHAMIYHUX TapaMeTpiB UK~
ny razoryp6inHoi ycranoBku (I'TY), — omun i3
NUISXIB TTOKpAIaHHS eHepreTHYHol CUTyallil y ra-
JIy3i, TOMY BU3HA4YCHHS JOILIBHUX PEKHMIB €KC-
TuTyartailii o0JaJiHaHHS € BaXKIMBOIO HAYKOBOIO Ta
TH)KEHEPHOIO 3a71a4et0.

VY peanpniit I'TY, kpim BTpat Temia y JoBKiJ-
7S, MO0 BPaxOBYEThCS TEPMIYHUM KoedillieHTOM
xopucHoi aii (KK), icHyr0Ts BHYTpilIHI BTpaTH B
TypOiHi i KOMIIpECOpi, BTPATH B KaMepi 3rOpsHHA,
BTpaTH B KomyHikauisx I'TY, Brpatu noBitps Ha
OXOJIOIKEHHS €lIEMEHTIB FTY tomo. KKJI, mo
BpPaxoBYe€ Ili BTPATH, HA3MBAIOTh BIIHOCHUM BHYT-
pimHiM KK TTY.

SIKmo BTpaTH B KOMYHIKallisX i BTpaTH 3 BH-
TOKAMH  YMOBHO BIJTHECTH JIO0 BHYTPIIIHIX BTpAT

TypOiau (7np) 1 xommpecopa (g ) , TO BHYTpi-
mHid KKJ] ycTaHOBKM MOXKHA TIPEICTABUTH y BU-
risii [1]
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np = : (1)
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ne: hp, hg — mnuToMa pobora (BimHeceHa 0
OJTHOIO KiJorpamMa po0odvoro Tijia) abo HasBHUH

TCIUIOBUH Teperaj BiAOBINHO ifealbHOI TYpOiHu
Ta i1€aJbHOr0 KOMIpecopa; g — MUTOME TEIUIO,
IO MiJIBOJUTHCS B TPOIIECi 3rOPSHHS MaTUBHOTO
rasy 10 kamepu sropsHHs; Ng3 — KK/ xamepu
3TOPSIHHSI.

BigHomieHHsT MUTOMOT POOOTH pealibHOI Typ-
OiHM 10 TUTOMOI POOOTH ifeanbHOI TYpOiHU PO3-
MISIA0Th K BigHocHME BHyTpimHIH KK]I TypOi-
HHU

hé" T -1 -T4 4
T=7- 2
ne:  hp —nuroma pobora peanbHOI TypOinu; T3 —
Temriepatypa poOOYoro Tila Ha BXOJAlI y Ta3oBY
Typbiny; T4, T4 — Temmeparypa MPOIyKTiB 3ro-
PSAHHS BIAIOBITHO HAa BUXOJI PeajibHOI Ta il1ealib-
HOI TYpOiH.

3a ananoriero BimHOcHUWE BHYyTpimHiIA KKJ]I
OCBOBOTO KOMITpECOpa PO3TISIAETHCS SK BiJHO-
IIICHHS TTMTOMOI POOOTH 1JI€aIbHOTO KOMIIpecopa
JI0 TUTOMOT POOOTH PEaTBEHOr0 KOMITpecopa

Thg T3-T

ne: hx — mutoma poboTa pearbHOr0 KOMIIPECO-
pa; 7} — TemIiepaTypa MOBIiTps Ha BXOJi B OCbOBHH
kommpecop; 75, T — Temmeparypa MOBITPS Bil-
MOBIIHO HA BMXOJII PEAJIbHOI'O Ta 11€aJIbHOr0 KOM-
Mpecopis.

J151 I30€HTPONHUX IPOLECIB CTUCHEHHS TI0Bi-
TP | PO3LWIMPEHHS NPOAYKTIB 3TOPSHHS HasBHI

TeIIONepenam (muTomi poOOTH) BIAMOBITHO HO-
PIBHIOIOTH:
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— JUISl KOMIIpecopa

hg =cp(T2=T); “4)
— uist TypOiHU
hr =cp (T3~ Ty), )

e ¢, — cepenHs i300apHa TEIIOEMHICTE POO0YO-
p

TO TijNa, siIKa MPUUMAETHCS OTHAKOBOIO IS TPOLIe-
CiB CTUCHEHHS TIOBITPS 1 PO3MIMPEHHS TPOIYKTIB
3TOPSIHHS.

[Npuitmatoun 1 g3 =1, 13 piBHsaHHA (1) oxep-
*uMo Bupa3 BHyTpimHboro KKJI razorypbinnoi
YCTaHOBKH
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ITo3HaunMO BIJHOILIEHHS MAaKCHMAaJbHOI Te-
MIIEpaTypH B UK 10 MiHIMAIBHOT SIK
T
r=-3 (9)
n
CryniHb MiIBUINEHHS THUCKY B OChOBOMY
KOMIIpecopi
P
e=—2, (10)
P
ne P| i Py — abcomroTHI TUCKH Ha BXOAI 1 BUXOJI
OCBOBOT'O KOMITpECcOpa Bi/IMOBITHO.
Kpim Toro, mis i3oenTponu
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UucenpHuK 3anexHocti (15) mpomopiiiHui
nuToMii kKopucHiid podorti I'TY. Ilutoma kopucua
pobGota 1, BiamoimHo, BHyTpimHIA KK mopis-
HIOIOTh HYJIO A1 & =1, 3pOCTatoTh i3 30UIbIIEH-
HSIM 3Ha4eHHS & , AOCATAI0YM MAaKCUMallbHUX 3Ha-
YeHb, 1 3MEHIIYIOThCS JO HyIs 3a YMOBH

1

Ag™™ —1=0 (106TO N £ = A™ ), WO imMoOCTpy-
€THCS. PUCYHKOM 1.

[lpu OGesmepepBHOMY MiABHIIEHHI THCKY Ha
BHXOJIl 3 KOMITpecopa CIIOYaTKy TeIUIOBHU Iepe-
naja y TypOiHi 3pocTae MBHUIIEC TEMIIOBOTO Tiepe-
najay y KOMIIpEecopi, BiTaK [ Pi3HUIS 3MEHIIY-
€TBCSI.

3ane)XHOCTI HAa PUCYHKY | oTpuMaHi Juis
takux manux: 71=288°C; T'3=1060°C; ng =0,88;
nr =0,94; ¢, =1100 JLx/(xrK).

OntuManbHe 3HAYCHHS BEJIMYUHH &, MO Bil-
TOBiZla€ MAaKCUMyMy KOPHCHOI POGOTH, OLEepKye-
MO, TIPUPIBHIOIOYH JI0 HYJS MOXIJHY IO & Bijl YH-
cenpHuKka (15)

1
h
eopr =4°™ . (16)

3 MeTor0 BU3HAYCHHS ONTHMAJIBLHOTO 3HAYEH-
Hs CTYyNEHs MiIBUIICHHS THCKY, IO BiJIOBigae
MakcumyMmy BHyTpimmHbOro KKJI , 6epemo moxin-
Hy 10 ¢ Bix Bupasy (15) i mpupiBHIOEMO ii 10 HY-
Js1. Y pe3ynbTati 0JIepKyEMO

1

A-[AB(B-A+1) |m
A-B '

Jnsa posrnanyroro npukinany (puc. 1) omru-
MaJIbHE 3HAYCHHS CTYTICHS IMiJBHUIIEHHS TUCKY, 1110
Bi/IIOBI/Ia€ MakCMMyMy poGOTH, JopiBHIOE 6,8, a
MaKCUMyMY BHYTpllHHI)OFO KKA - 11,3. TobT0
ONTHUMAJBHAN CTYIIHD MiJBHUINEHHS THCKY, 32 SKO-
ro 3abe3neuyerbes Hanbinmbmmii KK/, 6yne Ginb-
IIMM 32 CTYIIiHb IiJBUIIEHHS THCKY, 32 SKOTO JO-
CATaeThCsl HAMOLIbIIIA KOPUCHA POOOTA.

3HAaYHMH BIUTMB Ha BEIWYMHY BHYTPIIIHBOTO
KK/ ycTaHOBKM YMHHTHh MaKCHMalbHa TeMIIepa-
Typa uukiy 73 i, 30KpeMa, TeMIepaTypHHH Koe-
¢iieHT 7. 3a IEBHOrO CIIBBIIHOIICHHS TEMIIepa-
Typ niepen TypOiHOI0 i KOMIIPECOPOM YHCENBHUK Y
piBHsHHI (15) 30inbIHIyBaTUMETHCS 13 30UTBIICH-
HSIM CTYTICHS MiJBUILEHHS TUCKY, 1 OJJHOYacHO Oy-
Jie 3MCEHIIyBaTHCS 3HaMeHHUK. To0To, i3 301Ib-
HICHHSM BIJIHOIICHHSI MaKCUMAIILHOT TeMITepaTypH
B UKL 7 0 MiHiManbHOT BHYTpimHiH KK I'TY
Ta ONTUMAIBHUHA CTYIiHb MiJABHINCHHS THUCKY B
I'TVY 3poctatots (puc. 2).
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CTVHIHE TIIBUMIEHHT TIICKY

1 — nutoma kopucha podota I'TVY; 2 — suyrpimniit KK I'TY

Pucynoxk 1 — 3anexknicts nutomoi kopucnoi podotu I'TY i Bayrpimnaboro KK/{
Bill cTyNeHsl MiIBMIIIEHHSI THCKY B 0CbOBOMY KOMIIpecopi
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OnTUMaNLHI ¢TYMHL MABIINEHHI TICKY

6
4.6

BigHomenHA MaKCIIMANBEHOI TeMIIEPaTyPI B IIKTL 0 MIHIMAIBHOI

1 — cTyniHb MiABHUIIEHHS THCKY; 2 — BHYTpimHii BiqHocanid KK I'TY

Pucynok 2 — 3anexnicts xapaktepuctuk I'TY
Bi/l BiTHOIIEHHSI MaKCMMAJILHOI TeMIepaTypu B HUKJI 10 MiHIMAJIbLHOI

Tooto mns migumenus KKJ I'TY #eobxiaHo
sskoMmora Oinpiie migumuTH BHYyTpiHI KK Typ-
OiHM 1 KoMIipecopa (puc. 3), 10 Moke OyTH J0Cs-
THYTO IUISXOM YJOCKOHAJIGHHS HMPOTOYHOI 4aCTH-
Hu ['TY, 3MeHIIEHHSM TigpaBIiyHUX OIOPIB Ha
IUIAXY POOOYMX TiJl, yHUKHEHHSIM BHUTOKIB Ta iH.

TakuM YMHOM, Ha CHLOTOMHIIIHIA J€Hb OCHOB-
HHUMH TECOPETUYHUMH IUIAXaMHU IMiIBUIICHHS ede-
ktuBHOCTI poboTu ['TY €:

— 30UTBIICHHS CTYIEHS IMiJBUILCHHS THUCKY B
OCBOBOMY KOMIIPECOpi, MPUYOMY CTYIIiHb ITiJBH-
HICHHS THCKY B OKPEMOMY KOMIIPECOPHOMY CTY-
meHi Moxke OyTH 30UIbIIEeHA TUIBKH 3a PaxyHOK
KOHCTPYKTHBHHX PillleHb (30UTbIIIEHHS] TTHTOMOTO
HABaHTa)XEHHS HA KOMIIPECOPHUH CTYIIiHB);

— 30UTbIICHHS] MaKCHMAJbHOI TeMIIepaTypH
MUKITY HUISIXOM PEryiaroBaHHs KiTBKOCTI BTOPHH-
HOT'O MOBITPsI B KaMepi 3TOpsIHHSA Ta HOBHX KOHC-
TPYKTHBHHX PillleHb BUKOHAHHSI OCTaHHBOI;
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ONITHMAJBHITI CTVIIIHE IIABHITEeHHI TIICKY,

Brytpimmiii KK]T xommrpecopa

----- payTpimHIT KK T'TY

1-n7=0,96;2 - n7r=0,94; 3 - n7=0,92; 4 - n7=0,9; 5 - np=0,88

Pucynok 3 — 3ane:xknicts napamerpiB nukiay Bix BHyTpimuix KK/[ komnpecopa i Typoinu

— nigsuuenns BHyTpimHix KKJ[ kommnpecopa
Ta TypOiHM 3a PaXyHOK 3MEHIIEHHS TiIPaBIivYHUX
OIOpIB HAa IIIAXY PYyXYy IMKJIOBOrO MOBITPS Ta
IIPOJYKTIB 3TOPSHHSL.

BkazaHi pillleHHS — OCHOBHI IIUISIXM 3MEH-
IIICHHS €HEPro3aTPaTHOCTI TPAHCIIOPTYBAHHS MTPH-
POIHOIO ra3y MaricTpaJlbHUMH ra30IpOBOIaMH.
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