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Pedepar:

1. Inceprarlist NpUCBsY€HA NiIBULIEHHIO €HeProe(eKTUBHOCTI IEPECYBHUX A3€JIbHUX KOMIIPECOPHUX CTAHLIN
Ha@TOrazoBoi rajysi LIJIIXOM PO3POOKU BUIEPEAKAIOUNX TEXHIYHUX PillleHb Ta METO/IiB €HEPTro30epeKEeHHS
KOMIIPECOPIB 32 PaXyHOK JI0JATKOBOTO OXOJIOIKEHH S, BUKOPUCTAHHS TEIJIOTU BiflIpallbOBAaHUX T CTUCHEHUX Ira3iB
Ta 3aCTOCYBaHHS aJIbTEPHATUBHUX A30BUX [1AJIUB JJIs1 CUJIOBUX NIPUBOZIB. 34ilICHEHO MaTeMAaTUYHE MOJIEJIIOBAHHS
eHeproeEeKTUBHOCTI Pi3HUX CXEM CUCTEMU OXOJIO/IP)KEHHS CTUCHEHOTO rady epeCyBHUX AU3EIbHUX
KOMITPECOPHMX CTaHIIi! 3 METOIO BCTAHOBJIEHHS aHAJIITUYHUX 3aJI€SKHOCTEN €HEPTrOCIIOKUBAHHS BiJl 3MiHU
TEPMOJVHAMIYHMX Ta KOHCTPYKTUBHUX I1apaMETPiB KOMIIPECOPIB. BUKOHaHi CTEHIOBI €KCIIEpUMEHTAJIbHI
IOCIIiIKEHHS! €HEPreTUYHUX Ta €KCIUIyaTalilHUX [IapaMEeTPiB [IEPECYBHUX AU3EIbHUX KOMIIPECOPHUX CTAHLiH,
KOHBEPTOBAHVX HA aJIbTEPHATUBHI ra30Bi [1aJ11Ba, 3 METOI0 IIEPEBIPKM KOPEKTHOCTI MATEMATAUYHOIO MOJIEJIIOBAHHS

Ta BCTAHOBJIEHHS B3a€MO3B'SI3Ky MK iXHIM/ €KOHOMIYHUMH, [TOTYXHICHUMU Ta €KOJIOTTYHUMHU XapaKTePUCTUKAMU.



BcTaHoBEHO, 110 TPU BUKOPUCTAHHS PO3PO0JIEHUX CUCTEM OXOJIOJKEHHS CTUCHEHOTO Ta3dy IMUTOMA €Hepris, M0
CIIO>XKMBAETHCSI KOMIIPECOPAMU, 3HIKYETHCS [JIs1 JU3EJIbHUX KOMIIPECOPHUX YCTAaHOBOK HAadTOra3oBoi rajuysi, B
cepenHboMy, Ha 14-17 %. [1pu 3acTOCYBaHHI /1J151 OXOJIO[I)KEHHSI CTUCHEHOTO ra3y JoAaTKOBUX (PEOHOBUX CUCTEM
BHCOKO€(EKTUBHOT'O OXOJIO[KEHHS [IUTOMA IIJIOLIA TeMJIOOOMIHHUX arapartiB — 0X0JIOKyBadiB CTUCHEHOTO ra3sy —
BHIKYETHCS, B CEPEIHbOMY, Ha 25 %. BukoprucTaHHs LOJATKOBUX (PPEOHOBUX CUCTEM BUCOKOE(DEKTUBHOTO
OXOJIOJPKEHHSI 3aMiCTh BOISIHUX CUCTEM JI03BOJISIE B 2-3 Pa3y 3HU3UTU NIUTOMY BUTPATY OXOJIOIKyBaya-TeIJIOHOCIs
Ha OJIMH KiJIOTpaM OXOJIOAKEHOro rady. BcTaHOBJIEHO, 0 e(PEKTHUBHA MOTY>KHICTb ABUT'YHA [IPY BUKOPUCTAHHI
YUCTOTO MpOoNaH-0yTaHy 3aMiCTh M3EJIbHOTO ajIiBa 3pociia Ha 5,2 %; MakcuMasibHa e()eKTHUBHA MTOTY>KHiCTb
IBUT'YHA IIpY BUKOPUCTaHHI cymimi 95 % npomnaH-6ytany Ta 5 % miposizHoro rasy 36inbumiaace Ha 2,3 %; BeJmduHa
eeKTUBHOI MTMTOMOI BUTPATU NaJIMBa JBUIYHA HA PEKUMI MaKCUMaJbHOI IOTY>KHOCTI NP1 BUKOPUCTaHHI YUCTOTO
IpornaH-0yTaHy 3aMiCTb AM3€JIbHOTO MalnBa 3HU3WIACh Ha 5,9 %; BesinunHa e(peKTUBHOI MMTOMOI BUTPATH MajIuBa

IBUTYHA IpY BUKOPUCTaHHI cymimi 95 % nponan-6yTaHy Ta 5 % Miposii3HOro rady 3meHIuaach Ha 2,1 %.

2. The thesis is devoted to increase of energy efficiency of mobile diesel compressor stations of oil and gas
industry by development of advanced technical solutions and methods of energy saving of compressors due to
additional cooling, usage of exhaust heat and compressed gases, and usage of alternative gas fuels for power
drives. Mathematical model of energy efficiency of various circuits of the compressed gas cooling system of
compressor stations was performed in order to establish analytical dependences of energy consumption on the
change of thermodynamic and structural parameters of compressors. Stand experimental investigations of energy
and operational parameters of mobile diesel compressor stations converted to alternative gas fuels were carried
out in order to verify the correctness of mathematical model and to establish the relationship between their
economic, power, and environmental characteristics. It is established that using the developed systems of
compressed gas cooling the specific energy consumed by compressors is reduced by 14-17 % for diesel compressor
installations of the oil and gas industry. Usage for cooling of compressed gas additional Freon systems of high-
efficiency cooling leads to reducing of heat exchangers area of compressed gas coolers on average, by 25 %. Usage
of additional Freon systems of high-efficiency cooling instead of water systems allows to reduce 2-3 times the
specific consumption of the coolant-coolant by one kilogram of cooled gas. It was found that the effective engine
power using pure propane-butane instead of diesel fuel increased by 5,2 %; the maximum effective engine power
when using a mixture of 95% propane-butane and 5 % pyrolysis gas increased by 2,3 %; the amount of effective
specific fuel consumption of the engine at maximum power using pure propane-butane instead of diesel fuel
decreased by 5,9 %; the effective unit specific fuel consumption of 95 % propane-butane and 5 % pyrolysis gas was
reduced by 2,1 %.
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