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1. Inceprauiiina po60Ta, BpaxoByOYM HECTabiIbHICTh CBITOBOI HAPTOra30BOi eHepreTUKY Ta BOEHHUI CTaH Ha
TepuTopii YKpaiHu, NprCBsAYEHA BUPILIEHHIO aKTyaJbHOI HAyKOBO-TEXHIYHOI 3a1a4i i BUIEHHS
€Heproe(EeKTUBHOCTI, HALIMHOCTI Ta €KOJIOTiYHOi 6e3MeKu HapTOra3oBoro 061afHaHHSI B yMOBaX HU3bKUX
TEeMIIEpaTyp LJISIXOM PO3pO6JIeHHS Ta HAYKOBOI'O OOI'PYHTYBAHHSI HOBUX TEXHIUHUX pilleHb, MAaTEMaTUIHUX
MojesIer i MeTOIVK TOCIiIKEHHS TEIJIOTiIPOAMHAMIYHUX IIPOLECIB y TEIVIOTEXHIYHUX i cenapaniiHuX CUCTEMax.
Y nepimomy po3zii IpoaHali30BaHO Cy4YaCHU CTaH IPO6JIeMU eHeproeeKTUBHOCTI IpX 06IrpiBi MPOMHUCIOBUX
IpUMilleHb Ta €JIEeMEHTIB MallMH i 06J1aHaHHS HAPTOra30BOi ranysi, po3rsiHyTO IPUYMHU aBapiil Ha

HadTOrazoBrx 00'eKTax, a TAKOXK IIPOBEIEHO aHasli3 e(peKTUBHOCTI BUKOPUCTAHHSI BYTi/LIS Ta po60TH



cemnapaliifHoro o6siagHaHHs. BCTaHOBJIEHO, 10 iCHYIOUi cUCTeMHU Telo3abe3NeyeHHs XapaKTepPU3yITbCs
HEJIOCTAaTHhOIO eHeproedeKTUBHICTIO Ta He 3a6e3I1e4YyI0Th CTabiIbHUX PEXKUMIB poOOTU 06s1aiHaHHS. Y IPYrOMYy
PO3[ii HaBeleHO METOMKY MOHITOPUHTY TEXHIYHOTO CTaHy 06J1aIHaHHS, PO3PaxyHKY e(peKTUBHOCTI KOTJ1iB ESB,
OOCIiIKEHHS IX KOHCTPYKLiH, a TAKOK METOIMKY IMIiTalliiHOro MOZ€JII0BaHHA ra30pifMHHOrO cenaparopa. Y
TPETbOMY PO3[1iJli 3MOZ,EIbOBAHO MTPOLIECU BUTOKY Ha(TH i3 HAPTOBUX CBEPJJIOBUH Ta OLIiHEHO iX €KOJIOTivHi
HACJIIKY, TPOaHaIi30BaHO PYX IPOMUBHOI PilHYU BHYTPIIIHbOIO [TOBEPXHEIO KAMEPHU Jiera3aropa
TripOLMKJIOHHOrO TUIlY Ta IPOLECH BUTIKaHHS IPOMUBHOI PiJHU KPi3b HACAJIOK cernaparopa jerasatlii 6ypoBoro
po3uuHy. Po3po6ieHo Ta Bepu(ikoBaHO MaTEMATUYHY MOZEJb BUTOKY HA(TH 3 BiIKPUTOI CBEPIJIOBUHU i i
MIOIIMPEHHS Ha MIOBEPXHI 3€MJII, 4Ka, Ha BiIMiHY Bifl iCHyI0UMX aHAJIOTiB, BDaXOBY€ OJJHOYACHUI BILJIMB MOTJIMHAHHS
I'PYHTOM, BUIIAPOBYBaHHS, peJsibedy Ta pOCIMHHOCTI. BuBeieHO aHaiTUYHI 3a/1€5KHOCTI PyXy B'SI3KOIJIACTUYHO]
IIPOMUBHOI PilHU B Kamepi Jierazatopa riipoLyMKJIOHHOTO TUINY, 1[0 BCTAHOBJIIOIOTH 3B'I30K MK IIapaMeTpaMu
ra3opigMHHOI CyMillli Ta reOMETpi€lo anapara; NoKas3aHo, 10 3MEHIIEHHS Pafiiyca KaMepH MiaBuInye e(peKTUBHICTb
Jerasanii 3a paxyHOK 3pOCTaHHS BiilleHTPOBOi cuiu. Iy HacajKa Cenaparopa BCTaHOBJIEHO, O palliOHAIbHUN
BUOip 1100 reOMEeTPUYHUX NTapaMeTPiB 3abe3nedye 3MEHIIEHHS 06'eMHOr0 BMICTy ra3y B IPOMUBHI piguHi 3 30 %
0 Maike 2 %. Y 4eTBepTOMY pO37iJi IPOBENEHO NOCiI)KEHHS MPOoLieCcy 30arayeHHs BYTiJlJIsi METOJOM MacCJsHOI
arperariii, BAKOHaHO MO/IEJTIOBAaHHSI POOOTH Ta30PiAMHHOrO cenapaTopa Ta HaiaHO MPaKTUYHI peKOMeH Iallii o0
3aCTOCYBaHHS eHeproe(eKTUBHUX KOTJIiB 171 NifirpiBy HaTorazoBoro o6yanHaHHs. Y poOOTi po3p0o6ieHO HOBI
TEeXHi4Hi pillleHHs, MaTeMaTUYHi MOZeJsli Ta METOAUKY, 1110 AO3BOJISIOTH MiIBUIIUTH €(EKTUBHICTD TEIMJIOBUX i
riIpOJVHAMIYHYMX NPOLECIB, 3HU3UTY €HEPrOCIIOKUBAHHS Ta HETAaTUBHUM BIJIUB HA NOBKiLIA. OTprMaHi
Pe3yJIbTaTU MOXKYTb OYTH BUKOPUCTAHI IpY MPOEKTYBaHHi Ta MOJlepHi3allii HapTorazoBoro o6sagHaHHS 1151

3abe3ne4yeHHs M0ro HafliHoi Ipale31aTHOCTi B yMOBax HU3bKUX TEMIIEPATYP.

2. Given the instability of the global oil and gas energy sector and the state of war in Ukraine, this doctoral thesis is
devoted to addressing the pressing scientific and technical challenge of improving the energy efficiency, reliability
and environmental safety of oil and gas equipment in low-temperature conditions through the development and
scientific justification of new technical solutions, mathematical models and methodologies for investigating
thermohydrodynamic processes in thermal engineering and separation systems. The first chapter analyses the
current state of the problem of energy efficiency in the heating of industrial premises and components of
machinery and equipment in the oil and gas industry, examines the causes of accidents at oil and gas facilities, and
analyses the efficiency of coal utilisation and the operation of separation equipment. It has been established that
existing heating systems are characterised by insufficient energy efficiency and do not ensure stable operating
conditions for the equipment. The second chapter presents methods for monitoring the technical condition of
equipment, calculating the efficiency of ESB boilers, studying their designs, as well as a method for simulation
modelling of a gas-liquid separator. In the third chapter, oil spill processes from oil wells are modelled and their
environmental consequences assessed; the flow of flushing fluid along the inner surface of the hydrocyclone-type
degasser chamber is analysed, as are the processes of flushing fluid outflow through the packing of the drilling
fluid degassing separator. A mathematical model of oil leakage from an open well and its spread across the ground
surface has been developed and verified; unlike existing models, this model takes into account the combined
effects of soil absorption, evaporation, terrain and vegetation. Analytical relationships governing the flow of a
viscoplastic flushing fluid in a hydrocyclone-type degasser chamber have been derived, establishing a link between
the parameters of the gas-liquid mixture and the geometry of the apparatus; it has been shown that reducing the
chamber radius increases degassing efficiency due to an increase in centrifugal force. For the separator packing, it
has been established that the rational selection of its geometric parameters ensures a reduction in the volumetric
gas content in the wash liquid from 30 per cent to almost 2 per cent. Chapter 4 examines the coal enrichment
process using the oil aggregation method, models the operation of a gas-liquid separator, and provides practical
recommendations on the use of energy-efficient boilers for heating oil and gas equipment. The study has
developed new technical solutions, mathematical models and methodologies that enable the efficiency of thermal
and hydrodynamic processes to be improved, whilst reducing energy consumption and the negative impact on the
environment. The results obtained can be utilised in the design and modernisation of oil and gas equipment to



ensure its reliable operation in low-temperature conditions.
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