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JaTa peectpamnii: 03-06-2025

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: CtBopeHHs 10CIiIHOTO 3pa3ka KOMGIHOBAHOTO reHepaTopa TeMJIoBoi Ta e1eKTpUYHOI eHeprii Ta

IIpOBEeIEHHS 110r0 BUITPOOyBaeb
IToyaTok eramy: 07.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a60 ITIB PizmyHO0i 0COOH): IHCTUTYT BiZHOBIIOBAHOI

eHepreTuky HanioHasnbHOI akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 26476029

Micqesﬂaxo,lpKeHHﬂ: ByJ. ['Hara XoTkeBuua, 6yz. 20-a, M. Kuis, 02094, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380442062809

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185
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dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs1 KOMGIHOBaHOTO reHepaTopa TeIJIOBOi Ta €JIeKTPUYHOI eHeprii

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of a combined heat and electric energy generator

Pedepar yKpaiHCBKOIO:

PEDEPAT 3sir nipo HJIP: 129 c., 38 puc., 17 nxepen. KOMBIHOBAHM TEHEPATOP TEITJIOBOI TA EJIEKTPUYHOT
EHEPT'T], TEPMOEJIEKTPUYHUI TTEPETBOPIOBAY, TEPMOEJIEKTPMYHI MOJYJII, TIIPOJII3HA TTIUYKA,
BIOMACA. O6’eKT JOCiJKeHHS — POLeCU IIEPETBOPEHHS TEIJI0BOi €Heprii B esleKTpu4Hy. MeTa poboTu -
PO3pOOUTH KOHCTPYKLiI0 KOMOIHOBAaHOTO reHepaTopa TEIJIOBOI Ta €JIeKTPUYHOI €HEPTii, OCHOBAaHOTO Ha
3aCTOCYBaHHi [pKepeJia TeIJIOTU Ha 6ioMaci Ta TEpMOEJIEKTPUYHOTO NIepEeTBOPIOBaYa TEIIOBOI eHeprii B
€JIEKTPUYHY. MeTOOM NOCII)KEHHS — TEOPETUYHI Ta €KCIIEPUMEHTAJbHI. B pe3ysbTaTi IpOBEeAEHNX NOCTiIKEHb
0yJ10 po3p006JIeHO KOMOGIHOBaHUI reHepaTop TEIJIOBOI Ta €JIEKTPUYHOI €HePrii, SIKUit MiCTUTh MipOJIi3HUI NAJIbHUK,
110 MpaLoe Ha OyIb-sIKiil 6ioMaci, i TEpMOEIEKTPUYHUI F€eHEePaTop 3 BUCOKOE(PEKTUBHUMU CUCTEMAaMU HarpiBy Ta
oxoJiofKeHHs. [IpoBeieHO TeEOpEeTUYHMI aHaJIi3 po3pobieHoi cxeMy, i onTuMmiszauiio i napameTtpis. Po3pobieHo
MaTeMaTU4Hy MOJIeJIb i IPOrpaMy PO3PaxyHKiB KOMGIHOBAaHOTO reéHepaTopa, CTBOPEHO MOT0 MPOEKT, BUTOTOBJIEHO
IOCJIiIHI 3pa3Ku MipoJIi3HOro NajbHUKA, BO(A3HUX TEMJIOOOMIHHMX CUCTEM HArpiBy i1 OXOJIOIKEHHS Ta
TEPMOEJIEKTPUYHOTO FreHepaTopa A1 KOMOiHOBAaHOTO reHepaTopa TEIJIOBOI Ta eJIeKTpUYHOi eHeprii. [IpoBeneHi
eKCIIepUMEHTAaJIbHI JOCIIKeHHs TOCTAiAHOrO 3pa3Ka, BU3HAUEHI IOr0 €HEPreTUYHI XapaKTEPUCTUKU. Bu3HaueHO
nuToMi xapakrepuctuku gociaimxkeHoi cxemu KI'TE 3 1BodazHMMU cuCTeMaMU HarpiBy i OXOJIOIKEHHS
TEPMOEJIEKTPUYHOrO reHeparopa eHeprii. [lokasaHo, o po3pobsieHuil niposi3Huii naapHuK [11-8 gk mrepeso
TEIJIOBOI €Heprii BilIoBifjae yMOBaM TEXHIYHOTO 3aBJJaHHS, 11 3a6e31edye HeoOXigHYy OTYXHICTb (Biz 8 mo 20 kBT)
Ta TPUBAJIICTb POOOYOTO LUKIIY MiXK 3aripaBKamu (2 — 5 TOIMH 3aJI€XKHO Bif pexkumy). OnasntosanbHuil KK
naspHuKa carae 80%. BusHnaueHo KOHpirypaio TepMoeeKTPUYHOIO reHepaTopa, HeOOXiHY [J1s1 JOCSTHEHHS
IIPOEKTHUX [TIOKA3HUKIB €JIEKTPUYHOI IIOTYKHOCTI. J]0JaTKOBO IIPOBELEHO AOCIIIKEHHS 3 YIOCKOHAJIEHHS

PO3pO6JIEHOI CXeMU 32 paXyHOK BUKOPUCTAHHS OisIbII BUCOKOTEMIIEPATYPHUX KOMILJIEKTYIOUHUX.

Pedepar aHr1ilicbKOIO:

ABSTRACT Report on research: 129 p., 38 fig., 17 sources. COMBINED HEAT AND ELECTRICITY GENERATOR,
THERMOELECTRIC CONVERTER, THERMOELECTRIC MODULES, PYROLYSIS FURNACE, BIOMASS. The object of
research is the processes of converting thermal energy into electrical energy. The purpose of the work is to
develop a design for a combined heat and electricity generator based on the use of a biomass heat source and a
thermoelectric heat to electrical energy converter. Research methods are theoretical and experimental. As a result
of the research, a combined heat and electricity generator was developed, which contains a pyrolysis burner
operating on any biomass and a thermoelectric generator with highly efficient heating and cooling systems. A
theoretical analysis of the developed scheme and optimization of its parameters were carried out. A mathematical
model and calculation programs of the combined generator were developed, its design was created, prototypes of
a pyrolysis burner, two-phase heat exchange systems for heating and cooling, and a thermoelectric generator for a
combined heat and power generator were manufactured. Experimental studies of the prototype were carried out,
and its energy characteristics were determined. The specific characteristics of the studied KGTE scheme with
two-phase heating and cooling systems for a thermoelectric power generator were determined. It was shown that
the developed pyrolysis burner PP-8 as a source of thermal energy meets the conditions of the technical task and
provides the required power (from 8 to 20 kW) and the duration of the operating cycle between refueling (2 - 5
hours depending on the mode). The heating efficiency of the burner reaches 80%. The configuration of the
thermoelectric generator necessary to achieve the design indicators of electric power was determined.



Additionally, research was conducted to improve the developed circuit by using higher-temperature components.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: KomMGiHOBaHMI1 T€HEPATOP TEIJIOBOI Ta €JIEKTPUHOI EHepTii
Ha3zBa HTII anrJificbKo10: Combined heat and power generator

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: Bupo6u TexHiuHi

I‘alesb 3aCTOCYBaHHSI: CucTeMU €Hepro3abesneyeHHsl aBTOHOMHUX CIIOKMBAYiB
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omuc HTII: Kom6inoBaHuit reHepaTop TEMIOBOI Ta €IEKTPUYHOI €HEPTIi, IKUI MICTUTD MiPOJII3HUIA TTAIbHUK
NOTY>KHicTIO 15 KBT, 110 nparoe Ha 6yIp-sKiil 6iomaci, i TepMoeneKTpuiHMil reHepaTop 3 BUCOKOe(PEKTUBHUMU

CHCTEMaMU HarpiBy Ta OXOJIOIKeHHS NOTyXHicTo 100 BT.
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