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BbinonHeH aHanun3 BRMAHUA TEXHOMNOIMMYECKUX napamMeTpoB MaructpanbHOro
ra3onpoBoga Ha noKasaTtesun paﬁOTbI KOMMNPECCOPHOM CTaHLUMK. Onpe,u,eneHbl
bakTu4eckasl 3aBMCUMOCTb MPOU3BOAUTENBHOCTM ra3onposoja u n0Tpe6n$|eM0|7|
MOLLLHOCTM KOMMPECCOPHON CTaHUMK, a Takke daKkTuyeckme nokasatesnn SHepro-
3dh(PEeKTMBHOCTU rasonepekaymBatoLLero arperaTta.

KnioueBble crnoBa: MarucTparnbHbI ra3onpoBof, TexHofornvyeckne napa-
MeTpbl, KOMNpPeCcCopHaaA CTaHUuA.

Wn. 6. Tabn. 2. bubnuorp.: 7 Ha3B.

The paper contains an analysis that reveals an influence of technological pa-
rameters of a cross-country pipeline on operational indices of a compressor sta-
tion. An actual dependence of the gas pipeline capacity and consumed power of
the compressor station and real indices of power efficiency of gas compressor
units have been determined in the paper.

Keywords: cross-country gas pipeline, technological parameters, compressor
station.

Fig. 6. Tab. 2. Ref.: 7 titles.

PaznuuHble BapuMaHTBl MCIONB30BaHMS BTOPHYHBIX 3Hepropecypcos (BOP)
razonepekauynBaronux arperatoB (I'TIA) ¢ ra3oTypOMHHBEIM TPHBOIOM OBLIH
paccMoTpeHs! B [1, 2]. B xadecTBe OTIpaBHON TOYKH IS ONPEACIICHUS TEIIO-
BbIX BOP kommnpeccopHoii craninu (KC) HeoOxoauMo 3HATh ee (pakTHUECKyIo
MOTpeOIIIeMYI0 MOIITHOCTh, & HE HOMUHAJIbHBIE MTOKa3aTeNl ycTaHoBIeHHBIX [ TIA.
[Nokazarenu norpedissemoit MomHocTH KC HEemocpeACTBEHHO CBSI3aHbI C IPOU3-
BOJIUTENHHOCTBIO Ta30MPOBOJA, & UMCHHO OTHOIICHHEM (aKkTHYECKOH M Tpo-
€KTHOW MPONU3BOAUTEIHHOCTH.

[Ipon3BoANTENHEHOCTS MaruCTPAILHOTO Ta30MpoBOa MOKET BECbMa CHIIBHO
pasHHUTHLCS B TeUeHHUe roja (puc. 1), YTo BUAHO NPU PACCMOTPEHUH peXnMa pa-
60T TazonpoBoaa « Tennecu» [3].

[Ipu croyib CylIEeCTBEHHONH W3MEHYMBOCTH 3arpy3KH Ta3olpoBojia HE00XO-
VMO OTIPENICNIUTh B3aUMOCBSI3b €r0 MPOU3BOAUTEIHLHOCTH M TOTPeOIsieMOit
mormHocT KC. IIpu paccMoTpeHHr ra3omnpoBoaa ¢ OJAWHAKOBBIM PacCTOSHHEM
mexay KC, a takke HEeM3MEHHBIMH IapaMeTpaMH TPaHCIOPTHUPYEMOIO Tas3a
u yctaHoBieHHbIX [TIA mMmeeT MecTo cneayromias 3aBUCUMOCTh: MPH HM3MEHe-
HUU MIPOU3BOAUTENHHOCTH Ta3ompoBoaa Ha 1,0 % morpednsiemas momHOCTh KC
u3menurcs Ha 3,2-3,5 % [4].
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Puc. 1. UnmeHeHune MIPOU3BOAUTCIIBHOCTU MaruCTpajbHOI'0 ra3onpoBoja B TCHECHUE rojia

OnHako pe3ynbTaThl CTATHCTHYECKOTO aHaIN3a TEXHOJIOTHYECKUX Mapamer-
poB HeckoubkuX KC 1eMOHCTPUPYIOT OTKIOHEHHE TEOPETHYECKUX M MPaKTHYe-
CKMX B3aMMOCBSI3eH MEXAy 3arpy3koil razompoBoja M MOTpeOiseMoil Moll-
HocThio KC (puc. 2-5). D10 OTKIOHEHHE BBI3BAHO B MEPBYIO OYepenb M3MEHe-
HUSIMHU TTapaMETPOB Taza W HCIONB30BaHUS Ta3oTypOuHHON ycTaHoBkH (I'TY)

¢ paznuanbiMu KIT/T.
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Puc. 2. I3meHeHHe NPOU3BOUTENFHOCTH MarCTPAJIbHOTO I'a30IIPOBOJIA
00O «I"a3npom tpancras FOropek» (2008 r.)
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Puc. 3. I3meHenue naBiieHus ra3za Ha Bxojae KC
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Puc. 4. I3menenue temiiepaTypsl rasa Ha Bxoge KC
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Puc. 5. I3menenne norpedisemoi momuocta KC



daxrtuyeckas 3aBucumMoctb Ny = f(T) xapakrepusyercs kodddurmenTom

BrusHUsS 1,9-2,5, T. €. Ipu U3MEHEHHH OTHOCUTEIHHOW MPOU3BOJUTEIBHOCTH
razonposoza Ha 1,0 % otHocuTenbHas nmorpedasemas MomHOCTh KC m3MeHUTCS
Ha 1,9-2,5 % (puc. 6).
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Puc. 6. 3aBHCUMOCTB OTHOCUTEIBHOM TIOTpedIsieMoi MomHocTH KC
OT OTHOCHUTEJIbHOW POU3BOAUTEIBHOCTH Ira30IpoBOa:
1 — Teopernueckas; 2 — paxTHUIECKas 3aBUCUMOCTHU

Hns ontumuzanmu pabotel ['TIA HeoOXxoanMo MMeTh 3Ha4YeHHE KOdPPH-
nuenTa nojesHoro aevicteust I'TY. [Ipuuem ans pemieHrs TaHHOHM 3a1a4 Hallo
3HaTh JAeWcTBUTENbHOE 3HaueHue 3¢dekruBHOoro KIIJ I'TY, xoTopoe dacro
3HAYUTENIFHO OTJIMYACTCS OT HOMHUHAJIBHOTO 3HAYCHMS, TaK Kak 3(h(HEeKTUBHOCTD
paboter ['TY B 00IIeM ciy4yae 3aBHCUT OT TEXHHUUECKOTO COCTOSHUS M PEKUMaA
paboTHL

Hnst pacdera neiictBuTenbHOTO 3HaueHus s¢dextuBHoro KIIJ Bocmonsb-
3yeMcsi METOAMKON, peIoKeHHOH B [5]. PaccMoTpum cnepyromiye nokasarenu
sHeprodddexkruBHOCTH ['TIA: dakTudecknii K03(HUIUEHT MONE3HOTO AeHCTBUS
I'TIA u ynenbHbIM pacxon ToruBHOro raza I'TIA.

KIIA T'TIA c ra3oTypOMHHBIM MPHBOAOM PACCUHTHIBAETCS IO CIEAYIOMIEH

dhopmye:
T]l"l'lA = nennon 4 (1)
rae M — dbdexruabit KII I'TY; Ny — momurponnsni KI1/ nmerTpobexHOTO

HarHETaTes.
Oddexrurnspiii KITJI I'TY MoxeT ObITh pacCUUTaH

N
o= @)
‘ GTI'QM
rae N — s¢ddexTiBHas MOIIHOCTH Ha MydTe npuBoaa, kKBT; G, — MaccoBblii

pacxoa TOIUIMBHOI'O rasa, KF/C; Q;— (baKTI/I‘-IeCKa}I MacCoBas HU3IIasg TCILJIOTa

CrOpaHus MPUPOJIHOTO Ta3a, KJ[K/KT.
OddexkTrBHAST MOITHOCTH HA My()TE IPUBOIA BEIYUCIISIETCS TI0 hopMyIie

Ne =—, @)

rae Ni — BHyTpeHHssl MOIIHOCTh HarHerareins, KBt; mn,— mexannuecknii KI1J|

HarHeTaTels, KOTOPBIA MpUHUMAaETCs paBHBIM 0,985 HiIn OIleHUBAETCS TIPH TIPO-
BEJICHUH CIICIUATLHBIX UCIILITAHUH.
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BayTpeHHss MOIIHOCTE HATHETATENsl IPUHUMAETCSI COTTIAcHO [5]

k

Ni Zmch

R(TZ _TIH)GH’ (4)

H

rae Z., — CpeaHee 3HAYCHHC KOD HUIMMCHTA CX)KUMACMOCTH IIPUPOAHOIO Irasa,
cp

R — rasoBas mocrosunas, xJ[x/(kr-K); T, ,T, — TeMmneparypa rasa Ha BXOJe

u BeIxoze Harnerarens, K; Gy — MaccoBas MpoOM3BOAMTENBHOCTh HarHeTaTe-
I, Kr/C.
Homutponnsrii KI1J] HarHeTaTens MOXKHO ONPEACTUTh 1Mo Gopmyrie

_k-1 1
T]HOH k mT 2

(%)

rjae M, — TeMIepaTypHbIN I0KAa3aTellb MOJTUTPOIILL.

Takxke HEOOXOAMMO YYUTHIBATH XaPaKTEPUCTUKH TEXHUUYECKOTO COCTOSHHS
I'TY u neHTpoOEKHOTO HATHETATEIS IJIs aHATN3a IPUYHH BO3MOXKHOTO CHIKE-
Hus nokazareneit sHeproddpdexruBHocT ['TIA. Y aenbHbIi pacxo] TOIIMBHOTO

raza E_, M*/(kBT-4), BEIUHCICTCS 10 hOpMYIIe
E - 3600p . 6)
NraQy

K HacTosiieMy MOMEHTY JTOBOJBHO IMPOKOE PACIPOCTPAHCHUE MONYYHITH
arperatel Tuna I'TIA-11-16, koTopple Ha (DOHE arperatoB MPEIIICCTBYIOIIETO
MOKOJICHUS] UMEIOT Oosiee Beicokuii HomuHanbHbIA KI1/]. [Tocne pacyeroB moka-
3areneit sHeprodddekruBHOCTH OnHOTO M3 [TIA 3TOrO THMAa HAa OCHOBaHHH
MUMEIOIIUXCS M3MEPCHHBIX MAapaMETPOB U YKA3aHHOH BBIIIE METOUKH MTOTYYCHBI
pe3yJbTaThl, MPUBEACHHKIC B Ta0. 1, 2.

Tabruya 1
Hsmepsemble napamerpsl I'TIA
HanmenoBanne napamerpa Eperemna Hucnosoe
HU3MEpEHUS 3HaUCHUE

Bapomerpuueckoe naBieHne MITA 0,101
TemMneparypa Ha BX0JIe B OCEBOM KOMIIPECCOP °C 9
JlaBneHue ra3a Ha BXOJIC B HAarHETATEIhb MlIla 5,61
JlaBiieHue rasa Ha BBIXOJIE U3 HATHETATENs MIla 7,28
Temneparypa rasa Ha BX0J€ B HarHeTaTelb °C 19,2
Temneparypa rasa Ha BBIXOJIC U3 HarHETaTeIs °C 441
YacroTa BpallleHUsI pOTOpa KOMIIpeccopa 1/mun 6525
YacToTa BpalieHus: poTopa CHIIOBOH TypOHHBI 1/mun 4505
JlaBiieHue TOIUIMBHOTO rasza MIla 2,35
TemmepaTypa TOIUTHBHOTO ra3a °C 20,66
Ilepenan Ha quadparme TOIUIMBHOTO rasa klla 453
Temmepatypa raza neper cuioBoi TypOHHON °C 550
I'a30Bast MOCTOSTHHAS kJDx/(kr-K) 0,5089
OTHOCHTENbHAsI IUIOTHOCTH ra3a 1o BO3LyXy - 0,5653
O6bemHas TermroTBopHas crnocobHocts (7= 293,15 K) kI 33456
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Tabauya 2
PesyabTathl pacyera nokasareseii 3 pexTuBHOCTH M TexHHYecKoro cocrossnusi I'TIA

[loka3zarens Pesynbrar

Oddexrupnsiii KIIJT'TY 1, 0,258
Homarponueni KIIJ naruerarens 1, 0,799
KITJ TTIA M 0,206
KoaddummenT Texandgeckoro coctostausa I'TY 1mo MomHOCTH Ky 0,798
Koadpuiment texaugeckoro cocrositusi I'TY 1o tommeHOMY rasy Ko, 0,945
KoadduipeHT TEXHHIECKOT0 COCTOSIHUS LICHTPOOEIKHOTO HAarHeTaTe-

st (HBH), Ky 0,961

CrnenyeT OTMETHTD, UTO TPEAJIOKEHHAS METOAMKA IPUTOIHA JIUIIb JIS pac-
4eTa rmokasarteneid paboTel AByXBaIbHBIX [ TY mpocTOro TepMOIUHAMHYECKOTO
nukna. J{ns ysenmuenus agdextuBHocTH padoThl ['TIA pekomMeHIyeTCs UCIOIb-
30Bath ['TY CIIOXKHBIX TEPMOIUHAMUYECKHE IMKIOB, KOTOPhIE MMEIOT Oojee
BBICOKHE TEIUIOTEXHUYECKHEe Mmoka3arenr. C OMOIIBI0 METO/1a MAJIBIX OTKJIOHE-
HUH M3Y4YEeHO BIMSHHUE JKCIUIyaTaI[MOHHBIX (PAKTOPOB Ha BBIXOJHBIE MapaMerT-
pel I'TY Kak mpocToro, Tak M CIOKHOTO TEPMOIMHAMUYECKOTO IUKIOB [6, 7].
[lo »TiM pe3ymbTaTaM MOXKHO CIENaTh CIEIYIOMINK BBIBOJA: YCIOXHEHHE Tep-
MoauHamuueckot cxembl I'TY, kpoMe yBeIMUEeHHUS HOMHUHAIBHBIX 3HAYCHUH
momHocTH M KIIJ[, crmocoOCTBYeT CHWKECHUIO BIMSIHHUS JKCIUTYaTallMOHHBIX
(hakTOpOB Ha BBIXOHBIC MApaMETPhI Ta30TyPOUMHHOTO NTPUBOA. JlaHHBIN BHIBOJ
eIIe pa3 MOATBEPKIaeT HEOOX0IUMOCTh NCTIONb30BaHus [ TY CIOKHBIX ITUKIOB
st KC maructpaiabHBIX ra30MpOBOIOB.

BBbIB O 1 bl

1. Vrounena ¢axTryeckas 3aBUCIMOCTb TPOU3BOJUTEIILHOCTH MarucTpalb-
HOTO Ta30MpPOBOJA U MOTPEOIIeMON MOITHOCTH KOMITPECCOPHOM CTaHIIHH.

2. Onpenenensl GpakTUYECKHE MOKa3aTeNn SHEPro3(HEeKTUBHOCTH ra3orepe-
KayMBaIOLIEro arperarta: KO3(QQHUIHUEHT MOJIE3HOr0 ACHCTBHUS U yICIbHBINA pac-
XOJ TOIUIMBHOTO Ta3a.
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