O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMEP: 0826U005398
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 07-10-2026

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Omapos IBaH CepriiioBrny

2. Ivan Omarov

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJIbHOCTI: 141

Ha3Ba HayKOBOIi CIIeIiaIbHOCTI: EjieKTpoeHepreTyKa, eleKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa

lanyss / ralesi 3HaHb. €JIEKTPUYHA iHXKeHepis

OcBiTHBO-HayKOBa Mporpama 3i CreniaJbHOCTI: EnekTpoeHepreTnka, eJ1eKTpOTEXHIKa Ta

€JIEKTPOMeEXaHiKa

Jara 3axucTy: 07-10-2026

CrneniaJbHICTh 3a OCBITOIO: JlazepHa Ta ONTOEIEKTPOHHA TEXHIKa

Micue po6otu 3a06yBaqa: binonepkiBCbKUI HaLliOHAJILHUI arpapHUM YHIBEpCUTET

Kopg, 3a €IPIIOY: 00493712

Micuesﬂaxo,lI)KeHHﬂ: 1. CobopHa, bina Llepksa, Binouepkiscekuii p-H., 09100, 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 Cleliaai30BaHOi BYE€HOI pazu). PhD 16924

IToBHe HaﬁMCHyBaHHH Iopn,qnqﬂoi ocoou: [HCTUTYT BigHOB/IOBaHOI eHepreTuky HallioHanbHOI akagemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 26476029

Micue3Haxoa KeHHS: By [lparomanosa, Kuis, 02068, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

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

IToBHE HaﬁmeHyBaHHﬂ lopn,rmqﬂoi ocoomH: [HCTUTYT BigHOBIOBaHOI eHepreTuky HanioHasnbHOI akagemii
HayK YKpaiHu

Kopg 3a €IPIIOY: 26476029

Micuesnaxo,szeHHﬂ: ByJI. l[paromaHoBa, Kuis, 02068, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHX PYOPHK: 44.09

Tema guceprauii:
1. O6rpyHTyBaHHS IapameTpiB MipoJli3HO-ra3u@ikaliliHOro MNpoLecy B CUCTEMI eleKTporeHepallii Ha OCHOBI

BiZJHOBJIIOBaHUX JPKEPEJI eHeprii

2. Justification of the parameters of the pyrolysis-gasification process in a power generation system based on

renewable energy sources

Pedepar/anoTamis:

1. Incepranist Ha 3000YTTSI HAYKOBOTO CTyIeHs fokTopa ¢inocodii 3a cnenianbHicTio 141 «EnekTpoenepreTuka,
€JIEKTPOTEXHIKA Ta eJIEKTPOMeXaHika». — [HCTUTYT BiHOBJIIOBaHOI eHepreTku HanionanbHOI akagemii Hayk
Ykpainny, Kuis, 2026. Jlucepraiiio NprUCBsIY€HO OOIPYHTYBAHHIO PalliOHAJIbHUX ITapaMeTpiB HipOoJIi3HO-
razudikaiiitHOro IepeTBOPEHHs 6ioMacH NS MimBUIeHHST e(DeKTUBHOCTI Ta KEPOBAHOCTI JIOKAJIbHUX
€HEeprocucTeM Ha OCHOBI BiTHOBJIIOBAaHUX JIKepeJl eHeprii Ta 36ibieHHs] BUPOOHUIITBA eJIeKTPOEHeTii.
3anponoHOBaHO HOBUI CIIOCI6 MOOYA0BY aBTOHOMHOI CCTEMU €JIEKTPOTreHepallii «COHSIYHA €JIEKTPOCTAHILis —
nipoJizHoO-rasu@ikaluifiHa yCTaHOBKA — ABUTYH BHYTPIIIHBOIO 3rOPSIHHS — €JIEKTPOT€HEPATOP», Y SKili, Ha BiIMiHY

Bif] BiIOMUX PillleHb, HAZJIMIIKOBA €JIEKTPOEHEPTisl COHSIYHOI €JIEKTPOCTaHILii BUKOPUCTOBYETHCS IJIs1 aJIOTEPMIiYHOI



KOHBepCii 6i0Macu B CUHTE3-Ta3 K aKyMyJIbOBaHUU €HEProHOCIH, 110 y3roJKy€e 3MiHHY COHSIYHY IeHepalliio 3
KEepOBaHOIO POGOTOIO eJIeKTporeHepaTopa i 3abesnedye BUPOOGHUIITBO €JIeKTPOeHeprii py 3HVDKEHH] 41
BifcyTHOCTI iHComsuji. [l BU6OpYy NpUIaTHUX A0 TaKOi pOOOTH YCTaHOBOK OOIPYHTOBAHO 3aCTOCYBaHHS [TOKa3HUKA
€HEeProeKOHOMIUHOI e(PeKTUMBHOCTI. Bniepie 10ro po3paxoBaHO CKOPMHIOBUM METOMIOM Y IIO€IHAHHI 3 METOJIOM
3BKEHUX CYM, HODMYBAHHSIM i 6aJIbHOIO OLIHKOIO KpUTepiiB. 17151 po3p0671€HOi yCTaHOBKU MOKa3HMK CTAaHOBUTh
0,775, py1s iHmux tymnis - 0,44...0,69. Briepie o6rpyHTOBaHO CIIOCIO Oflep>KaHHS BUCOKOKAJIOPiHHOTO CUHTE3-Tasy,
IIPUAATHOTO 1151 pOOOTHU ABUTYHIB BHYTPIIIHBOT'O 3TOPSIHHS 0€3 OUMIIEHHS], LIJIIXOM BiJHOBJIEHHS MipOJIi3HOI
[1apora3oBoi CyMillli y BUCOKOTEMIIEpAaTypHOMY 11api BYTJIELEBOTO COPOLIMHO-KATaIiTUMHOrO MaTepiany, IKUK, Ha
BigMiHY BiJi iHIIMX CIIOCOGIB, 31iliICHIOETHCS B aJIOTEPMIiuHil niposizHo-ra3udikaniiiHiil ycraHoBLi 3
€JIEKTPOHArpiBOM Ta [IPOCTOPOBO-TEMIIEPATYPHUM PO3/iJIEHHSIM 30H Nipoi3y Ta rasudikariii, mo 3abesnedye
TE€PMiYHMI KPEKIHT CMOJI i BUCOKUH BMiCT FOPIOYMX KOMIIOHEHTIB y CHHTe3-Ta3i. Po3po6ieHi MaTeMaTUyHi MoJei
NIOB’A3YI0Tb €(DEKTUBHUII JjiaMeTp YaCTUHOK 1aJIMBa 3 TEMIIEPATYPOIO COPOLIiHO-KATaITUMHOTO Iapy, 4aCOM
nepebyBaHHS B HbOMY NnaporaszoBoi cymimi ta Bmictom CO, H2 i CH4 y cuHTe3-Ta3i. 3aje>XHiCTh TPUBaIOCTi
ipoJIi3y Bif, BOJIOTOCTI, AiaMeTpa YaCTUHOK Ta [1apaMeTPiB €JIEKTPOHArPiBy BpaxoBye iHEPLiMHe IIPOrpiBaHHS Ta
KiHETUKY po3kiafanHs. OfepskaHi 3a71e’KHOCTI ITOKJIaJleHO B OCHOBY PiBHSIHHS BUPOOITKY €J1eKTPOEHePrii, 10 fae
3MOTIy KEPYBATH MIPOLLECOM i IOT0 cTagissMu. Mogei nepeBipeHo Ha AOCIiIHOMY 3pa3Ky YCTaHOBKH. 3a BOJIOTOCTI
rpa6a 30% i ebexTuBHOTrO AiameTpa YacTUHOK 10 MM ra3 Mictus 42,7% 06. H2, 38% 06. CO Ta 15,6% 06. CH4.
O6’emHMI1 BUXif ra3dy cTaHoBUB 1,67-1,85 M3 /Kr, TenioTa 3ropsiHHS - 16,2-17,1 MJIK /M3, KiZIbKiCTb TEIJIOTH 3a LIUKJI
- 284-300 MIx. BmicT cMo71 He niepeBuILyBaB 41 Mr/HM3 3a IOIYCTUMOTO [J1 ABUTYHIB piBHS 50 Mr/HM3, a BMIiCT
MeXaHIYHUX JOMIIIOK MicjIsg OAHOPa30BOro MIPOIyCKaHHs raszy uepes cKpybep ctaHoBUB 28-47 mr/HM3. Bniepiue
€KCIIEPMMEHTAJIbHO BCTAHOBJIEHO 3aJIEXKHICTb BUPOOITKY €JIeKTPOEHEPTil Bif], BOJIOTOCTi, €(pEKTUBHOIO AiaMeTpa
YaCTHMHOK I1aJIMBA Ta MIOTY>KHOCTI €JIEKTPOHATPiBy peakLUifHUX 30H i BUBHAYEHO iX pallioHabHi Jiarna3oHu.
MaxkcumanbHul BUpo6iToK 28,3 KBT-Toz, ocarHyTo 3a Bojyiorocti 20%, niameTpa 4aCTUHOK 7,5 MM i IIOTYXHOCTI
Harpisy 1,8 kBT, 1110 y3rofiKyeTbCsl 3 MOJIJIIOBaHHIM. 3a 1Ba LIUKJIM BUPOOJIEHO 55,58 KBT-TOJ, eJ1leKTpoeHeprii, 110
Ha 25,02 KBTroz nepeBullye BUTpaTU Ha HarpiBaHHs 30HU miposisy (30,56 KBT-rox). Po3po6aeHuit MeToy,
iH)KEHepHOro po3paxyHKy TOB’s13ye NapaMeTpH YCTAaHOBKU 3 (Pi3MKO-MeXaHiUHMMU BJIACTUBOCTSIMU 6ioMacu Ta
BU3HA4Ya€e yMOBU CTabiIbHOTO BUPOOHUIITBA BUCOKOKAJIOPIMHOTO CUHTE3-Ta3y 3 HU3bKMM BMiCTOM CMOJI. 3a
KaliTaJbHUX BKJIaJeHb 360,5 TUC. TPH pPiYHUI BUPOOITOK eylIeKTpoeHeprii craHosuTs 20,56 THC. KBT'TOT, 2
eKcITyaTauiiizi BuTpatu — 205,9 Tuc. rpH. BUKOPUCTaHHS cUCTeMU 1181 6e31epe6iitHOTo JKUBJIEHHS 3HIKYE
cobiBapTicTh enexkTpoeHeprii Ha 38,6%, a TEpMiH OKYITHOCTI CTAaHOBUTSD 1,74 POKy 3a JKUBJICHHS €JIeKTPOHarpiBayis
Bi, Mepexi Ta 1,4 POKy — BiJl COHSIYHOI €JIeKTpOCTaH1Lii. TexHiYHe pillleHHd 3aXUIEeHO NTaTEHTOM YKpaiHu Ha
KopuCcHY mozesnb N2 154915 «I'azoreHepaTop 6€3CMOJIBHOTO rady», a pe3yJbTaTH JOCJiIPKeHb BIIPOBAPKEHO B
HaByaJsIbHUI npouec binolepKiBCLKOro HallioHaILHOTO arpapHoro Ta [1oy1icbKOro HalioHaJILHOTO YHIBEPCUTETIB.

2. Qualifying research thesis in manuscript form. For the degree of Doctor of Philosophy in specialisation 141,
Electric Power Engineering, Electrical Engineering and Electromechanics. Institute of Renewable Energy, National
Academy of Sciences of Ukraine, Kyiv, 2026. The thesis establishes rational parameters for the pyrolysis-
gasification conversion of biomass to improve the efficiency and controllability of local power systems based on
renewable energy sources, and increase electricity generation. The thesis proposes a new method for constructing
an autonomous power generation system comprising a ‘solar power station - pyrolysis-gasification plant - internal
combustion engine - electric generator’. Unlike known solutions, this system uses excess electricity from the solar
power station for the allothermal conversion of biomass into syngas as a stored energy carrier. This reconciles
variable solar generation with the controlled operation of the electric generator, ensuring electricity production
during periods of reduced or absent insolation. To select suitable installations for such operation, the use of an
energy efficiency index is justified. This has been calculated for the first time using a combination of a scoring
method and the weighted sum method, normalisation, and a point-based assessment of criteria. For the developed
plant, the index stands at 0.775, while for other types it ranges from 0.44 to 0.69. For the first time, a method has
been developed to produce high-calorific syngas, which is suitable for use in internal combustion engines without
the need for purification. This is achieved by reducing the pyrolysis steam-gas mixture in a high-temperature bed



of carbon sorption-catalytic material. Unlike other methods, this process takes place in an allothermic pyrolysis-
gasification unit with electric heating and spatial temperature separation of the pyrolysis and gasification zones.
This ensures the thermal cracking of resins and a high content of combustible components in the syngas.
Mathematical models have been developed to relate the effective diameter of the fuel particles to the temperature
of the sorption-catalytic layer, the residence time of the vapour-gas mixture within it and the CO, Ho and CHo
content of the syngas. The dependence of pyrolysis duration on moisture content, particle diameter, and electric
heating parameters considers inertial heating and decomposition kinetics. These dependencies form the basis of
an equation for electricity generation, enabling control of the process and its stages. The models were validated
using a pilot-scale plant. With a wood moisture content of 30% and an effective particle diameter of 10 mm, the
resulting gas was found to contain 42.7% by volume of H2, 38% by volume of CO, and 15.6% by volume of CH4. The
volumetric gas yield was 1.67-1.85 m3 /kg, the heat of combustion was 16.2-17.1 MJ/m3, and the heat output per
cycle was 284-300 MJ. The tar content did not exceed 41 mg/nm3, compared to the permissible level of 50
mg/nm3 for engines, while the content of mechanical impurities after a single pass of the gas through a scrubber
was 28-47 mg/nm3. For the first time, the dependence of electricity generation on humidity, the effective
diameter of fuel particles, and the electric heating power of the reaction zones has been established through
experimentation, and the optimal ranges for each factor have been determined. A maximum output of 28.3 kWh
was achieved with a moisture content of 20%, particle diameters of 7.5 mm and a heating power of 1.8 kW, which
aligns with modelling results. Over two cycles, a total of 55.58 kWh of electricity was generated, exceeding the
energy required to heat the pyrolysis zone (30.56 kWh) by 25.02 kWh. The developed engineering calculation
method links plant parameters to the physical and mechanical properties of biomass, determining the conditions
necessary for stable production of high-calorific syngas with low tar content. With a capital investment of 360,5
UAH, the annual electricity output is 20,56 kWh, while the operating costs are 205,9 UAH. Using the system for an
uninterruptible power supply reduces electricity costs by 38.6%, while the payback period is 1.74 years when
electric heaters are powered from the mains and 1.4 years when powered by a solar power station. This technical
solution is protected by Ukrainian utility model patent No. 154915 for a 'tar-free gas producer'. The research
findings have also been incorporated into the teaching programmes at Bila Tserkva National Agrarian University
and Polissia National University.
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