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1. TIponjecu Ta cuCcTeMHU [1EPETBOPIOBAHHS r€OTEPMAJIbHOI €HePrii BUp0o61eHUX HAaQTOBUX i ra30BUX POJOBUIIL

2. Processes and systems of transformation of geothermal energy produced by oil and gas fields

Pedepar:

1. O6’eKT mOCTiIKEeHHS: TeIIOMacOOOMIHHI IIPOLieCH IIEPETBOPIOBAHHS CKJIATOBUX Mif3eMHOro Quoiny ns
OIIa/IEHHs, rapsiioro BOJIONIOCTAaYaHHs i esleKTporeHepatiii. Meta po60TH: CTBOPEHHSI HAyKOBO-METOIUYHOI 6a3u
17151 iH)KEHEPHUX PO3PaxXyHKiB OCHOBHUX TEXHIYHUX Ta €KCIUIyaTalillHMX IlapaMeTpiB aBTOHOMHHUX CUCTEM
TEIUIONIOCTAa4YaHH4 i eJIeKTporeHepallii, y sKUX B IKOCTI JpKepeJia eHeprii BUKOPUCTOBYETbCS Fe0TEPpMabHUM
[OoTeHL1jaJjl, IPUypPOYeHUil o BUpOOIeHuX HAaPTOBUX i ra30BUX POMIOBUIIL, B TOMY YKCJIi 30CepeI>KeHU B
IIPUPOJHOMY rasi, PO3YMHEHOMY B TEpMaJlbHiil BOZ], a B SIKOCTi TEXHIYHUX 3aCO0iB [1711 IOr0 OCBOEHHS — NapK
roTOBUX HaQTO- i ra30BU00YBHUX Ta AOMOMIKHUX CBEPAJIOBUH. METOAM NOCiIKeHHs: PO3B'13aHHS 1OCTaBIEHUX
3a71a4, HAyKOBi [10JIOXKEHHSI, BUCHOBKM Ta pEKOMEHAllii, 10 BUKJIa[EHi B AUCePTallii, BUKOHAaHi Ha OCHOBI METOZIB
Teopii TernsomaconepeHocy B OAHOPiIHUX Ta FeTEPOreHHUX CEPEJOBUILAX, METO/IiB 064N CII0BAIbHOI MaTEMAaTHUKH,
METO/IiB aHaJli3y €KCIIEPUMEHTIB 3 6araTbMa YMHHMKAMU 3 YPaXyBaHHSIM T€PMOAMHAMIUYHUX MIPOLECIB i iX HACiAKIB.
HoBusHa: - BUKOHaHi OOI'PyHTYBaHHS HEOOXiZHOCTI, OLNBHOCTI i EKOHOMIYHOI €(PEKTUBHOCTI BUKOPUCTAHHS

3aJIMIIKOBOTO €HEPreTUYHOTO ITOTEHLiaNy BUPOOIeHUX HAPTOBUX i Ta30BUX POLOBUIL, 30CEPEIPKEHOTO B



CYIIyTHbOMY LIUM POJOBHUIIAM Fr€0TEPMAJIbHOMY (PJIIOifli y BUTJI] SIK TEMJIOTY TEPMAJIBHUX BOJ, TaK i IPUPOJHOrO
rasy, pO34YMHEHOr0 y HUX, 3 PO3POOJIEHHSIM METOy YMCJIOBUX PO3PaxyHKIB LIbOI'O KOMILJIEKCHOTO [TOTEHLiay; -
pO3pobJieHa HOBA MaTeEMaTUYHA MOJIEJIb | BAKOHAHUI aHaJli3 TEeNJI0MacoOOMIiHHUX IIPOLIECIB IPY aKyMYJIIOBaHHI i
BHJ00YBaHHI re0TepMaJIbHOI €Heprii 0JHOCBEPJIOBUHHOIO LIUPKYJISLIHOK CUCTEMOIO, BU3HAUYEHA 3aJI€XKHICTD
TeMIIepaTypy BULOOYTOrO TEIJIOHOCIS Bifl IIBUAKOCTI 10r0 LMPKYJIALl, 34iiICHIOBAHO]I 32 JOIIOMOTOI0
TEXHOJIOTIYHOTO 00JIal-HaHHSI CUCTEMMU, Ta MOKJIMBI JOOOBI Je0iTh KOHIUIIIMHOI CKJIaJO0BOI 1IbOI'0O TEIJIOHOCIS, -
BMKOHAHA OIITMMi3allis TEXHOJIOTIYHOIO NPOLIECY BUAIIIEHHS i BUKOPUCTAHHS [IJIS TeHepallil €JIEKTPUYHOI €HePrii
rasy, pO34MHEHOr0 B TEPMaJIbHOMY (JII0illi, Ha BUPOOIEHNX HAPTOBUX i Ta30BUX POLOBUILAX; BIIEPILIE [AJIS
rizporeosioriyHuX yMoB YKpaiHu po3po6JieHi TpU BapiaHTa TiOpuIHOI CXeMHU reoTepMaslbHUX €JIeKTPOCTaHIIiil Ha
HU3BKOIIOTEHIITHOMY ra30HaCUYE€HOMY TEIJIOHOCI, XapaKTepPHOMY [JIs1 TEOTEPMIYHOTO 110J151 YKpaiHu, 3 IPUBOJIOM
€JIEKTPOreHEePaTOPIB SIK TypOiHaMy, 110 MPALOIOTh HA HU3bKOKUIISYOMY POOOYOMY Tijli, TaK i ra30NOpHMIHEBUMNA
IBUTYHAMU BHYTPIIIHbOTO 3ropsiHHs (['T1]I), 3 0IHOYaCHMM KOPHMCHMM BUKOPUCTAHHSIM TEIJIOTH BiJIIPalbOBAaHOTO
(BuxsionHoro) razy ['TI]] B pobouoMy KOHTYpi Typ6iHU. BipoBasikKeHHs pe3ysbTaTiB poboTu: Pesysnbratu po6oTu
BMKOPHCTaHi B IOCJI/I)KEHHSIX 32 LIi/IbOBOIO IPOrpaMolo HayKoBux fJociiaxens HAH Vkpainu Ha 2016p. (Pecypc-2)
crinpHO 3 ITT® HAH Ykpainu (Jorosip N21-6 /16 Big 01.07.2016 p. «[JocnimKeHHs reoTepMaslbHUX BIaCTUBOCTEN
BHUpOOJIeHUX HAPTOBUX i ra30BUX POJOBUIL, Ta TEXHOJIOTNTYHUX MOSKIIMBOCTE! iX BUKOPUCTAHHS B TEIJIOBUX i B

€JIEKTPUYHUX €HeProreHepyryurx TeXHOJIOTisX. [TouyK i oliHKa nepluoYeproBUx poLgoBULL».

2. Object of research: heat-mass-exchange processes of the transformation of constituent subterranean fluid for
decomposition, hot water supply and electrogeneration. The purpose of the work: creation of a scientific and
methodological basis for engineering calculations of the main technical and operational parameters of autonomous
systems of heat supply and power generation in which as a source of energy geothermal potential is used, timed to
the produced oil and gas fields, including concentrated in natural gas, dissolved in thermal water, and as a
technical means for its development - a park of finished oil and gas extraction and auxiliary wells. Research
methods: The solution of the set tasks, scientific positions, conclusions and recommendations set out in the
dissertation are based on the methods of the theory of heat and mass transfer in homogeneous and heterogeneous
environments, methods of computational mathematics, methods of analysis of experiments with many factors
taking into account thermodynamic processes and their consequences. . Novelty: - the reasons for the necessity,
expediency and economic efficiency of the use of the remaining energy potential of the produced oil and gas
deposits concentrated in the associated geothermal fluid in the form of both heat of thermal water and natural gas
dissolved in them, are elaborated, with the development of the method of numerical calculations of this integrated
potential; - a new mathematical model was developed and an analysis of heat and mass transfer processes was
carried out during accumulation and extraction of geothermal energy by a single-well circulating system; the
dependence of the temperature of the extracted heat carrier from the speed of its circulation, carried out by
means of the technological equipment of the system, and the possible daily loads of the conditional component of
this heat carrier; - Optimization of the technological process of separation and use for the generation of electrical
energy of gas dissolved in a thermal fluid on the produced oil and gas fields; For the first time, for the
hydrogeological conditions of Ukraine, three variants of the hybrid scheme of geothermal power plants have been
developed on low-potential gas-saturated heat carrier, characteristic for the geothermal field of Ukraine, with the
drive of electric generators as turbines working on low boiling working body and gas-piston internal combustion
engines (GPAs), with simultaneous beneficial use the heat of the exhaust gas of the GPA in the working circuit of
the turbine. Implementation of the results of the work: The results of the work were used in the research
according to the target research program of the National Academy of Sciences of Ukraine for 2016. (Resource-2)
jointly with ITTP NAS of Ukraine (Contract No. 1-6 / 16 dated 01.07.2016 "Investigation of geothermal properties of
produced oil and gas fields and technological possibilities of their use in thermal and electric power generating
technologies." Search and evaluation of priority deposits ".
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