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Pedepar:

1. Incepranist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS AOKTOpa TEXHIYHMX HayK 3a creuianpHicTio 05.14.08 -

[lepeTBOpIOBaHHS BiIHOBJIIOBAHUX BUAIB €Heprii. IHcTUTYT BinHOBMOBaHOI eHepretukyu HAH Ykpainu. - Kuis, 2019.

Y nuceprauiiiHiil po60Ti BUpillIEeHO BaXKJIMBY HAYKOBO-TEXHIUHY NIPO6JIEMY MiJIBUIIEHHS €HepreTUYHOl

eeKTUBHOCTI BUPOOHULITBA Ta CIIA/IIOBaHHS 6i0ra3oBUX CyMmillel IIIsIXOM BUKOPUCTaHHS €J1eKTPOQi3nyHOro

BILJIMBY Ha Nepebir 3a3HaYeHux Mpolecis. MeTa aucepraliiiHoi pob0TH NoJsArae y po3poolli OCHOBHUX HAyKOBUX

MIOJIO>KEHB 100 MiIBUILIEHHS €HEPreTUYHOI €(DEKTUBHOCTI MPOLIECIB BUPOOHULITBA Ta CNATI0OBAHHS 6i0ra30BUX
CyMilIel BiilOBiAHMM O6JIaIHAHHSIM B YMOBAaX [IPOMUCJIOBUX ITiJIIPUEMCTB LIJIIXOM 3aCTOCYBAHHS

eJIeKTpo(i3NYHMX METO/iB BIJIMBY. PO3p006sieHO HAayKOBi OCHOBU Ta OOI'PYHTOBAHO IPUHIUIIOBI TOJIOKEHHS

IIPOLIECY €JIEKTPO(PI3NYHOrO BILJIMBY Ha 6i0ra3oBi TEXHOJIOTII B YaCTHMHI BUPDOOHULTBA Ta BUKOPUCTAHHS 6i0ra3oBUX

CyMillle i, 0 JO3BOJINJIO MiTBUIIUTH iX eHepreTu4Hy e(eKTUBHICTh. 3aIIPOIIOHOBAHO Ta MiATBEPAKEHO BILJIUB I10JIiB

pizHOro popny Ha npotec iHTeHcudikauii BuzisieHHs 6iorasy rnpu pisHUX TEMIlepaTypax CyocTpaTy, pexkxumax



NepeMillyBaHHS Ta 3HAYEHHSIX BEJIMYMHY I0J14, 10 IIPU3BEJIO JI0 MiABUIEHHS 3arajbHOi e(PeKTUBHOCTI po60TU
6i0ra30BUX yCTAaHOBOK. BCTaHOB/IEHO ONTMMAaJIbHUI PiBEHb HAIIPY>KEHOCTI] MTOCTITHOTO €JIEKTPUYHOTrO 110181, TIPU
SKil CriocTepiraeTbCsl MaKCHMMi3allis ra30BUIJIEHHS, Ta 3alIPOIIOHOBAHO CIELiaJIbHUM [IPUCTPIN, KU BUKOHYE
(YHKILiI0 e(PEKTUBHOTO NEPEMIIIYBAHHS CYOCTPaTy, 3abe3nevye piBHOMIpHICTb 10J1s1 B 06'eMi 6iopeakTopy Ta
CTBOPIOE OINTUMAaJIbHI YMOBHU 11711 PO3BUTKY MiKPOOPTaHi3MiB, 110 JO3BOJIMIIO CKOPOTUTHU TPUBAJIICTb LIUKITY
biomeTaHOreHe3sy, IPU3BEJIO [0 MiABUILEHHS CTyIIeHs JeCTPYKLii cyXxoi opraHiqyHoi pe4OBUHU Ta 30iJIbIIEHHS
IIMTOMOTO BUXOJly METaHY Ha OAUHULII0 cyocTpaty. PO3p0o06sieHO TEOPETUYHI OCHOBU 3aCTOCYBAaHHS €JIEKTPUYHUX
TOJIiB /17151 YIIPaBJliHHS Npoliecamu (GOpMyBaHHS TEIJIOBUX MOTOKIB Ta PO3NO/Iily TENJIOTU BCEPEAUHI KaMepH
HarpiBaJIbHUX [IPUCTPOIB, 10 JO3BOJINJIO BUKOPHUCTOBYBAaTU HU3bKOKAJIOPiHHI 6i0ra30Bi CyMillli B SIKOCTI
[IEPBMHHOrO MaJINBa [IPU AJOTPUMAaHHI 33JaHOTO TEMIIEPATYPHOI'O PEXKUMY Ta HE BUXOMSAYM 32 MEXKI EKOHOMIYHOI
IOLiJILHOCTI IEPEX0y Ha aJlbTEPHATUBHE JXKEPEJIO eHeprii. Po3pobs1eHo METOIMKY Ta cxeMy 6araToCTyIiH4acTol
06p0o06Ky 6iora3oBoi cyMili 3a mapasieIbHUM IPUHIUIIOM, 10 BiTKPHBa€ MOXJIUBICTb OfEP>KaHHS HEOOXigHOT
SIKOCTI IIaJIMBa IJISIXOM KE€pyBaHHS BUTPATOIO 6iorady Ha KOXXHOMY eTalli OuMIeHHs Ta 30araueHHsl Ipu
MiHIMaJIbHO-HEO0OXiJHil IOTYKHOCTI BiZITIOBiIHOrO 00JIaIHAHHS, TA MOKJIMBOCT] PETryJII0BaHHS XiMIYHOTO CKJIaLy
6iorasy B MIMPOKUX MEXKAaX, 3aJI€KHO Bifl KOHKPETHUX YMOB. CTBOPEHO MaTeMaTUYHYy MOJIeJIb PO3MO/iNy TeNJI0TU
BCEPEIMHI HarpiBajbHOI YCTAaHOBKHU IIifl, BIVIMBOM IIPOCTOPOBOTO €JIEKTPUYHOTO I10JI8, 0 JAaJI0 MOKJIUBICTD
3aIPOIIOHYBATU CIIOCIO TEPMiYHOI 06POOKM MeTajy Y KAMEPHUX I1eyax NepiofgnyHoi Jii 3 BAKOPUCTaHHIM
€JIEKTPUYHUX I10J1iB Ta pO3pO0JIEHO aJIFTOPUTM, 110 NO3BOJISIE BU3HAYATH JOLiIbHICTh BUKOPUCTAHHS 6i0ra3oBuX
CyMillle1 11714 IEBHOTO KOJIa CIIOKMBAYiB B YMOBaX [IPOMMCJIOBUX IIiANIPUEMCTB 3 YPaxXyBaHHAM €KOJIOTIYHUX BUMOT
Ta peXXUMHUX 0O6MeskeHb. KiTto4oBi ciioBa: 6ioras, cybcTpar, 6i0peakTop, eJIeKTpUyHe 110J1e, eHepreTu4Ha

e(ﬁ])eKTI/IBHiCTI)7 Hal‘piBaJIbHa YyCTaHOBKa, IPOMUCJIOBE HiﬂHpI/I€MCTBO

2. Dissertation for obtaining the scientific degree of the doctor of technical sciences in speciality 05.14.08 -
Transformation of renewable energy. Renewable Energy Institute of the National Academy of Sciences of Ukraine.
Kyiv, 2019. The dissertation deals with the important scientific and technical problem of increasing the energy
efficiency of production and consumption of biogas mixtures by using electrophysical influence on the course of
these processes. The purpose of the dissertation is to develop the basic scientific provisions for improving the
energy efficiency of the processes of production and consumption of biogas mixtures with appropriate equipment
in the conditions of industrial enterprises by applying electrophysical methods of influence. Scientific bases have
been developed and basic principles of the process of electrophysical influence on biogas technologies in the part
of production and use of biogas mixtures have been substantiated, which allowed to increase their energy
efficiency. The influence of fields of various kinds on the process of intensification of biogas evolution at different
substrate temperatures, mixing modes and field values has been proposed and confirmed, which has led to an
increase in the overall efficiency of biogas plants. The optimum level of tension of a constant electric field at which
maximization of gassing is observed is established, and the special device which performs the function of effective
mixing of the substrate, provides the uniformity of the field in the volume of the bioreactor and creates optimal
conditions for the development of microorganisms, which allowed cytolynovitis to be reduced to increase the
degree of destruction of dry organic matter and increase the specific output of methane per unit of substrate.
Theoretical bases of application of electric fields for control of processes of formation of heat flows and heat
distribution inside the chamber of heating devices have been developed, which allowed to use low-calorie biogas
mixtures as primary fuel while maintaining the set temperature regime and without going beyond the economic
feasibility of switching to energy. The methodology and scheme of multistage treatment of biogas mixture on a
parallel principle have been developed, which opens the possibility of obtaining the required quality of fuel by
controlling the consumption of biogas at each stage of purification and enrichment with the minimum required
power of the corresponding equipment, and the possibility of regulating the chemical composition of biogas on a
wide range, depending conditions. A mathematical model of heat distribution inside a heating installation under
the influence of a spatial electric field was created, which made it possible to propose a method of heat treatment
of metal in chamber furnaces with periodic action using electric fields, and an algorithm was developed to

determine the feasibility of using biogas mixtures for a certain range of consumers in industrial environments



taking into account environmental requirements and operating restrictions Key words: biogas, substrate,
bioreactor, electric field, energy efficiency, heating installation, industrial plant
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