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1. Po3po6ka i TepMOgMHAMIYHUI aHaJIi3 TEIJIOBUX CXEM YTUJI3alillHUX €HEPrOyCTaHOBOK Ha HU3bKOKUILISYMX

po60YHX TizaxX A5l KOMIIPECOPHUX CTAHIIIN

2. The development and thermodynamic analysis of thermal schemes of recycling power plants on low-boiling
working bodies for compressor stations

Pedepar:

1. O6'ekTOM IOCTIIKEHHS € TEIMJIOBI CXEMHU YCTAaHOBOK HAa HU3bKOKUILISTYUX poboumx Tinax (HPT), sxi yTumnisyoTs
CKUJIHY TEIIOTYy. MeTa poboTu nosisirae y po3po6l1ii i 06rpyHTyBaHHiI 3aCTOCYBaHHS 0€3BOJHUX [1apOra30BUX
TEXHOJIOTI! yTui3alii CKUIHOI TEeNJIOTH KOMIIPECOPHUX CTaHLIi 1J1s1 NiBUALIEeHHS e(PEeKTUBHOCTI po60TU
ra3oTPaHCIOPTHOI CUCTEMMU 3a PaXyHOK BUPOOHMIITBA JOAATKOBOI €JIEKTPUYHOI UM MeXaHiuHOi eHeprii. MeTomamu
IOCJIiIKeHHS € MOJeJIIOBaHHS, iIH)KeHepHi po3paxyHKy, eHepreTUYHUI aHaJi3. 3arajibHi pe3yibTaTtyi poboTu: (a)
BJIOCKOHAJIEHO METOJIUKY TEPMOJNHAMIYHOTO PO3PaxyHKy CUJIOBOTO LIMKIy PeHKiHa, sIKa Bipi3HAETLCS Bif,
iCHYI0YMX METOMK TUM, IO [03BOJIsS€ BUKOHYBATH PO3PAXYHKU LIMKJIy 3 BpaXyBaHHIM TEMI0Qi3NUHUAX
BJIACTMBOCTEY POBOYMX Till B yMOBax 06MEKEeHOI TEIJIOBOI IOTYKHOCTI CKUIAHOTO pKepera; (6) 3aporoHOBaHO

BBEJIEHHS Y CXeMY YTUJIi3aliliHOil yCTaHOBKY migirpiBaya HPT cTuCHeHUM y HarHiTa4i IpUPOIHUM Tra3oM, o



D03BOJIATD 30ibMINTY NOTYXKHICTb YTUJI3alilIHOI YCTAHOBKY,; (B) 3alIPOIIOHOBAHO CXE€MY KOMOGIHOBAHOI YCTaHOBKU 3
KOMIIJIEKCHOIO CUCTEMOIO PEryJIloBaHHS I109aTKOBOI TeMIlepaTypy Ha BXOAi y TypOiHy i napameTpiB mifirpiBaya
KOHJIEHCaTy, 110 [103BOJIsI€ 301IbIIMTY OTYXXHICTb TypOiHU i BABiYi pO3MMUPUTH eKCIUTyaTaliliHU fiara3oH poboTu
YCTaHOBKM Ha 3MiHHUX pexxumax pobotu ['TY; (r) 3a1ponoHoBaHo i HoCiIkeHo MoAM(piKOBaHUI KOMOIHOBaHUI
1MKJI PeHKiHa 3 i30TepMiYHUM CTUCHEHHSIM pO60YOro Tija, 0 J03BOJIsI€ KOHAEHCYBATH OT0 B MOBITPSHUX
KOHZIEHCATOpax MpY TEMIIEPATypax HaBKOJIMIIHBOTO CEPENOBUIA; (M) BUBHAYEHO PallioHa/bHi IapaMeTpy pobounx
IIPOLIECIB yTUIIi3aLillHUX YCTAHOBOK i XapaKTePUCTUKH TEIIJIO0OMIHHOTO 06J1afiHaHHS; (3K) PO3PO0JIEHO KOHKPETHI
TEIUIOBI CXEMU 1 pEKOMEH ALl [TpY MPOEKTYBaHHI HOBUX YTUJIi3alliiHUX YCTAHOBOK, SIKi JAIOTh MOXKJIUMBICTD
oTpumaHHs 10 30 % Io#aTKOBOi IOTY>KHOCTI Bif, 6a30B0i ['TY; (3) BpaxoBaHO i OL[iHEHO BIJIUB TiIpaBJIiuHOrO ONOPY
TeIJI00OMIHHOTO O6JIaIHaHHS YTUIIi3aTOopa Ha IOTYKHICTh 6230B0Oi €HEPrOyCTaHOBKU. Pe3yibTaTy BUKOHAHUX
IocimkeHb BIIpoBaaxeHi: (a) Ha IK "Mamekcnopr”, TIAT "BuiniTpancras” i "YKpTpaHcras"' npu po3pooLii IpOeKTiB
MOJIepHi3allii Ta peKOHCTPYKLii KOMIPECOPHHUX CTaHIiil MaricTpajbHUX ra3onpoBois (M. Kuis); (6) HaykoBoO-
BUPOOHUYOMY MifIprUeMCTBi "MammnHobyyBaHHs" y GOpMi METOINKYM PO3PAXYHKY €(PEeKTUBHOCTI IapOCUIIOBO]

YaCTHHY POOOYOT0 LMKy €EHEPTOYCTAHOBKY IpH ii po6OTi Ha 3MiHHMX peXXuMax (M. [JHIIPONeTPOBCHK).

2. The object of investigation is the thermal schemes of recycling plants with low-boiling working bodies (LWB).
The purpose of the work is justification for the use of waterless steam technologies utilization of waste heat of
compressor stations to increase the efficiency of the gas transportation system by producing additional electricity
or mechanical energy. The investigation methods are a modeling, engineering calculations and energy analysis.
The main results of the work are: (a) The methods of the thermodynamic power Rankine Cycle calculating are
improved. It allows to take into account the thermophysical properties of working bodies; (b) Introduction of LWB
heater with compressed natural gas in blowers to the scheme of utilization units is proposed, which will increase
capacity utilization units; (c) The scheme of combined unit with complex system of regulation of initial
temperature at the inlet to the turbine and condensate heater settings is proposed, thus increasing the turbine
power and twice extend the operating range of the plant on alternate modes of GTP; (d) A modified combined
Rankine cycle with isothermal compression of the working body is proposed and investigated. It is allow to
condense air in capacitors at the ambient temperatures; (f) Rational workflow settings of recycling units and
characteristics of heat exchange equipment are defined; (g) Specific heat schemes and recommendations for the
design of new recycling units are developed that allow to obtain 30% more power from the basic GTP; (h) The
impact of hydraulic resistance of waste heat exchange equipment on power of the base power plant is taken into
account and assess The results of the work are implemented in: (a) IR "Masheksport”, PAO "VNIPITRANSGAZ" and
"Ukrtransgaz" in the development of projects of modernization and reconstruction of compressor stations of main
gas pipelines (Kyiv); (b) research and production enterprise "Engineering" in the form of methods for calculating
the efficiency of the steam power working cycle of power plant with its work on variable modes (Dnipropetrovsk).
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