O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI E.I E

Jep>kaBHUH 00J1iIKOBHH HOMeP: 0825U000455

Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 06-02-2025
Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. boratyyk Muxaio IBaHOBUY

2. MYKHAILO 1. BOHATCHUK

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocoyerbcs

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniajIbHOCTI: 133

Ha3Ba HayKoBOIi cIeniaIbHOCTI: [any3eBe MaMHOGY 1yBaHHS

lanyss / ralesi 3HaHb. MexaHiyHa iHXKeHepisa

OcBiTHBO-HayKOBa Mporpama 3i CreniaJbHOCTI: ['any3eBe MalIMHOGYLyBaHHS

JlaTa 3axHcCTy: 11-04-2025

CnenianbHICTD 32 OCBITOIO: ABTOMOGIIbHUI TPAHCTIOPT; HAPTOTa30MPOBO/IM Ta ra30HAPTOCXOBUIIA; OBJIIK i
aygir

Micue po6otu 3n06yBaqa: IBaHO-@paHKiBCbKUI HAlliOHANIBHUN TEXHIYHUI YHiBEPCUTET HA(PTHU i razy
Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. KapniaTtceka, 6ya. 15, IBano-®pankiBcek, 76019, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pazu). PhD 7720

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: IBaHo-PpaHKiBCHKUII HAl[iOHATBLHUI TEXHIYHMIT YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3Haxoo KeHHS: By. KapnaTchka, 6y1. 15, IBano-®pankischbk, 76019, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [BaHO-DpaHKiBCHKMIl HALIOHAJIBHUI TEXHIYHUI YHIBEPCUTET
Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: By Kapnatcoka, 6y, 15, IBano-®pankiscebk, 76019, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 55.36.29

Tema guceprauii:
1. Po3po6sieHHS 3aX0/1iB 3H>KEHHSI eKCIUyaTallilHUX BUTPAT Ha MaJIMBO MAPOIIPOMUCIIOBUX I1€PECYBHUX

YCTaHOBOK.

2. Development of Reducing Operating Costs Measures for Fuel of Vapor Industrial Mobile Installations.

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIY€HA OKPAIIEHHIO TAJIMBHO-€KOHOMIYHUX XapaKTE€PUCTUK [1aPONPOMUCITIOBUX
[IepeCyBHUX YCTAaHOBOK Ha(TOra3oBoi rayysi 3a paxyHOK po3pO0JIeHHSI HOBUX METO[IiB, TEXHIYHUX PillleHb Ta
IIPUCTPOIB 71 €EKOHOMII ITay1Ba IJIIXOM BUKOPUCTAHHS 3aKOHOMIPHOCTEN NEPETBOPEHD €HEPTII ITapy,
MOKpaIlleHHs! IPOLECIB TeIIonepenadi, yIoCKOHaNIeHHs (YHKLiOHYBaHHS IaPOT€HEePATOPHUX KOTJIIB Ta IPUBIIHUAX
arperartis I[1[1YA Ta BpaxyBaHHS HEZIOJIIKiB rajy3€B0oi HOpMaTUBHOI JOKyMeHTallii. ExcrtyaTaris mapornpoMUCIIOBUX
NIEPECYBHUX YCTaHOBOK XapaKTePU3YIOThCS BUCOKMMHU BUTPAaTaMy Ha MaJIMBO i 06YMOBIIIOE 3HAYHY YaCTUHY
IPOIIOBUX BUTPAT B COOIBAPTOCTI TEMJIOBOi 06POOKY IJIACTIB Ta IHIIMX TEPMIUHUAX POOIT, TOMY 3MEHIIEHHS BUTPATU
nasivBa Ta yOOCKOHaJIeHHa HOpMaTUBHUX BUTPAT IIIIVA e akTyanbHMMU 3aBHaHHAMU. [IpoBeneHunit aHati3

0COOIMBOCTEN KOHCTPYKLIi TApOIPOMUCIIOBUX [I€PECYBHUX YCTAHOBOK 3 AU3€JIbHUMU CUCTEMAaMU >KUBJIEHHS



10Ka3aB, [0 iXHi OCHOBHI O3UTUBHI OCOGJIMBOCTI: TPOCTOTA Ta HAMINHICTb KOHCTPYKLil, BUCOKI MOGINIBbHICTD i
MOYKJIMBICTb aBTOHOMHOI poO0TH. Pa3oM 3 THM, IapOIIPOMUCIIOBI NTepeCyBHi YCTaHOBKY 3 AU3€JIbHUMU CUCTEMaMU
JKMBJIEHHS MAlOTh BUCOKi HODMaTUBHI i (paKTUUHI BUTPATU JOPOrOro AU3eJbHOTO NAaJINBa, HU3bKY
€Heproe(EeKTUBHICTb Ta 3HAa4Hi PE3€PBU B YIOCKOHAJIEHHI IXHIX KOHCTPYKLil Ta TEXHOJIOTIYHUX MPOLECIB.
Po36iKHICTb B peasIbHUX | HODMAaTUBHUX PEKMMAX €KCILTyaTallii 1aponpoOMHUCIOBUX YCTAHOBOK, a TAKOX iXHi
KOHCTPYKTUBHI BIIMiHHOCTi, 0COGJINBO 32 HasIBHOCTi YCTAaHOBOK 3aKOPJJOHHOTO BUPOOHUIITBA, YTPYLHIOE
(GOpMyBaHHS €JUHMX HOPM Ta BUKOHaHHS PO3PaxyHKiB BUTPAT MajMBa 4J1s1 BUPOOJIeHOi Tapu. BigxuiaeHHs peXuMis
POOOTH YCTAaHOBOK JlJa€ MOXUJIMBICTb HA IIPAKTULi BUTPA4aTy MEHIIE NAJIMBA Y [IOPIiBHSHHI 3 HOPMaTMBHUMU
3HAUYEHHSIMY, 1O [IPU3BOAUTD 4O HEOOI'PYHTOBAHUX IIEPEBUTPAT I1ajIMBa Ta 30MTKIB MifIPUEMCTB. [J1s1 pO3B'I3aHHS
3a3HavyeHoi Ipob6IeMH, a TaKOK BCTAHOBJIEHHS peajlbHUX BUTPAT Ma/IMBa, 3alIpOIIOHOBAHO PsiJl HOBUX Ta
YIOCKOHJIEHMX METO/IB 1J1s1 BUBHAYEHHSI peaJIbHUX BUTPAT IaJMBa 1apOIIPOMHUCJIOBUX YCTAHOBOK Ta
copMyIbOBaHi peKoMeHalji 3 IXHbOI IpaBUbHOI eKcIuTyaTalii. Ekcrulyaraniiiii cnocTepeskeHHs i aHasi3 BUTpaT
IV3eJIbHOTO ajivBa IIPU pPOOOTI SIK KOTJIiB, TaK i IPUBITHUX ABUTYHIB IAPOIPOMUCIIOBUX YCTaHOBOK [10Ka3aJjHy, 10 B
6araTbOX BUIAJKAX [iMCHI BUTPATU [1aJIMBa YCTAHOBOK He CIIiBIAJAIOTh 3 BUTPATaMU 3 TEXHIUHUX XapaKTEPUCTHUK
[IapOTre€HEePATOPHUX YCTAaHOBOK. CTBOPEHA MAaTEMATUYHA MOJIEJIb IIPOLECIB 3rOPaHHS B KOTJIaX IEPECYBHUX
[IapOIIPOMUCIIOBUX YCTAHOBOK HA(TOra30Boi rajysi napo-gu3esabHoi CyMillli 111 pO3paxyHKy Ta MiBUILEHHS IXHIX
NaJINBHO-€KOHOMIYHUX IOKa3HUKIB. Y IPOMUCIIOBAX YMOBAaX IOCIIIKEHI 3a1eXXHOCTI BUTpaT nanusa [1I1IYA ripu
3a[aHUX TUCKAaxX Ta TEMIIepaTypax i 3 pi3HOI MipOI0 CYXOCTi BOAAHOI Tapy. BpaxyBaHHS CTYIIEHS CYXOCTi BOISHO]
1apy J,03BOJINJIO 3HU3UTU HEOOI'PYHTOBAHI BUTPATH NaJIMBA IapOITPOMUCJIOBUMU I1I€PECYBHUMU YCTAHOBKAMU 10 36
KT 32 rOJiMHy. B peasibHuX yMOBax Ha Pi3HUX MOJESAX yCTaHOBOK [1IIYA npoBezieHi eKCriepuMeHTabHi
IOCJiIKEeHHS BUTPAT NaJMBa IIPU Pi3HUX TEXHOJIOTIYHUX TUCKaX. BpaxyBaHHs TUCKY BOZSIHOI ITapy JO3BOJIMIIO
3HU3UTU HEOOI'PYHTOBAHI BUTPATHU AU3€JIbHOTO NaJIMBA IAPOIPOMUCIOBUMU N1I€PECYBHUMU YCTAHOBKAMU J10 5 KT 34
rofuHy. Y IpOMUCIIOBUX Ta J1a00PaTOPHUX YMOBAX Ha Pi3HUX Mogesisax ycranoBoK HI'TT BcTaHOBIIEHI 3a/1€5KHOCTI
BUTpAT NayuBa Bif KoeillieHTiB KOPUCHOI Aii yCTaHOBOK, 5IKi BpaXOBYIOTh Pi3HY Tellonepenayy B kotsax [1TTVA ta
BTpaTU B TPaHCMicii yCTaHOBOK. BpaxyBaHHS peasnbHUX KoedillieHTiB KOPUCHOI Aii yCTaHOBOK [I03BOJIMJIO TOYHIIIE
BM3HA4YaTW BUTPATU Nanusa ycraHoBKamu HI'TT. ¥ mpomMucioBuX yMOBax BCTAHOBJIEH] 3a/I€KHOCTI BUTPAT I1aJInBa
[IapOIPOMUCIIOBUMHU IIEPECYBHUMH YCTaHOBKAMMU BiJ, BXiJHOI TeMIIepaTypH TEXHOJIOTIYHOI BOJU. BpaxyBaHHS
BXiZJHOI TeMIIepaTypy BOJU [O3BOJINJIO 3HU3UTH HEOOI PYHTOBAaHI BUTpaTy nanuaa Ha 0,1933 kr/rop nanausa Ha
KOXXHUM rpagyc Lesnbcis. Bynu npoBelieHi CTeH0Bi BUIPOOYBaHHS Ha Au3esibHOMY [IB3 po6oTu IBUTYHA Ha
TOBapHOMY AM3€JIbHOMY IQJIUBi Ta Mapo-IU3eJIbHUX CyMilllaX 3 Pi3HOIO [10Jja4yelo BOJSHOI Mapy i3 BUMipoM
IIOTY>KHOCTI Ta MUTOMOI BUTPATH NajuBa. Pe3ybTaTy eKCriepuMeHTalbHUX LOCiIPKeHb [10Ka3ajy, o pyu pobdoTi
IBUTYHA Ha Mapo-AU13eJIbHUX CyMilllax BiiOyBaeThCsl 3MEHIIEHHS BUTpaTy nanusa. [Ipu npomy 3a nopadi 15 %
BOJISIHOI 11apy e(eKTUBHA MOTYXXHICTb ABATYHA 3HUXKYBasach Ha 3,7 %, a epeKTMBHA IUTOMA BUTpaTa MajauBa
3MeHuyBasach Ha 17,9 %. Po3pobsieHi npucTpoi 1151 BUBHAY€HHSI MOMEHTY HEOOXiHOCT] TPOMUBKU 3MillOBUKa
TeIJIOreHepaTopa J1s1 palioHiB eKCIlyaTallii 1aponpoOMHUCIOBUX [IEPECYBHUX YCTAHOBOK 3 PiZHOIO )KOPCTKICTIO
BogM. CIpOEKTOBaHi Ta po3po6JieHi 3ac00M 3HUKEHHS! iIHTEHCUBHOCTI BifJKJIaZleHHS HAKUITY Ha BHYTPIilIHilA
MIOBEPXHi 3Mili0BUKa TenyioreHeparopa I1I1YA, mo 103BoJisie BAKOPUCTOBYBATH MaJIOMiArOTOBJIEHY BOAY,
IIPOJIOBXXUTH TEPMiH eKCITyaTallii KoTja Ta 3HU3UTh COOiBapTiCTh BUTOTOBJIEHHS [1apy. TakuM 4MHOM, y pe3yJIbTaTi
BMKOHaHUX TEOPETUYHUX Ta €KCIIEPUMEHTAJIbBHYX JOCIiIKEHb OYyJIO BUpillleHe BaXKJINBE HAYKOBO-TIPUKJIAIHE
3aBIaHHS NIOKPAlll€HHS NJINBHO-€KOHOMIYHUX XapaKT€PUCTUK N1apOIPOMUCIIOBUX [IEPECYBHUX YCTAHOBOK

HadTOrazoBoi rasysi Ta npuBeJeHHs HOpMaTUBHUX BUTpar nanusa [1I1YA no peanbHUX.

2. The dissertation work is devoted to the improvement of the fuel-economical characteristics of vapor industrial
mobile installations of the oil and gas industry due to the development of new methods, technical solutions, and
devices for saving fuel by using the laws of vapor energy transformations, improving heat transfer processes,
researching shortcomings and improving the operation of SIMI drive units. The operation of vapor industrial
mobile installations is characterized by high fuel costs and determines a significant part of the monetary costs in
the price of heat treatment of layers and other thermal works, therefore reducing fuel consumption and improving
the regulatory costs of SIMI are urgent tasks. The analysis of the design features of vapor industrial mobile



installations with diesel power systems showed that their main positive features are simplicity and reliability of
designs, high mobility, and the possibility of autonomous operation. At the same time, vapor industrial mobile
installations with diesel power systems have high normative and actual costs of expensive diesel fuel, low energy
efficiency, and significant reserves in improving their designs and technological processes. The discrepancy in the
actual and normative modes of operation of vapor installations, as well as their structural differences, especially in
the presence of foreign-made units, makes it difficult to form uniform standards and perform fuel consumption
calculations for the vapor produced. Deviation of operating modes of installations makes it possible to use less fuel
in practice compared to the normative values, leading to unjustified fuel overspending and losses of enterprises. To
solve the mentioned problem and determine the real fuel consumption, several new and improved methods for
determining the real fuel consumption of vapor installations are proposed, and recommendations for their correct
operation are formulated. Operational observations and analysis of diesel fuel consumption during the operation of
both boilers and drive engines of vapor installations showed that in many cases the actual fuel consumption of
installations does not coincide with the consumption of technical characteristics of vapor generator plants. A
mathematical model of combustion processes in boilers of mobile vapor industrial installations of the oil and gas
industry of a vapor-diesel mixture was created for the calculation and improvement of their fuel-economic
indicators. In industrial conditions, the dependences of SIMI fuel consumption at given pressures and
temperatures and with varying degrees of water vapor dryness were investigated. Taking into account the degree
of dryness of water vapor made it possible to reduce unreasonable fuel consumption by vapor industrial mobile
installations to 36 kg per hour. In industrial conditions, experimental studies of fuel consumption at different
technological pressures were carried out on various models of SIMI installations. Taking into account the pressure
of water vapor made it possible to reduce unreasonable fuel consumption by steam industrial mobile installations
to 5 k/h. Taking into account the real efficiency coefficients of the installations made it possible to accurately
determine the fuel consumption of the OGTT installations. In industrial conditions, the dependence of fuel
consumption by steam industrial mobile units on the inlet temperature of the process water has been established.
Taking into account the inlet temperature of the water made it possible to reduce unreasonable fuel consumption
by 0.1933 kg /h of fuel for each oC. Bench tests were conducted on a diesel internal combustion engine of engine
operation on commercial diesel fuel and steam-diesel mixtures with different water vapor supplies with
measurement of power and specific fuel consumption. The results of experimental studies showed that fuel
consumption decreases when the engine is running on steam-diesel mixtures. At the same time, when supplying 15
% of water vapor, the effective power of the engine decreased by 3.7 %, and the effective specific fuel consumption
decreased by 17.9 %. Developed devices for determining the moment of need to flush the heat generator coil for
areas of operation of steam industrial mobile units with different water hardness. Designed and developed means
of reducing the intensity of scale deposition on the inner surface of the coil of the SIMI heat generator, which
allows you to use poorly prepared water, extend the life of the boiler, and reduce the cost of steam production.
Thus, as a result of the performed theoretical and experimental studies, the important scientific and applied task
of improving the fuel-economical characteristics of vapor industrial mobile installations of the oil and gas industry
and bringing the standard fuel consumption of SIMI to real ones was solved.
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