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1. TligBuieHHs e(peKTUBHOCTI ABOCTAiiHOTO Npouecy rasudikauii qpibHogucnepcHoi 6iomacu as
KOT€HEepaLiHMX YCTAHOBOK MaJloi IIOTY>KHOCTI

2. Increasing effectiveness of two-stage processof highly-dispersedbiomass gasification for low
capacitycogeneration plants

Pedepar:

1. Inceprauiiina po60Ta IpUCBIYEHA JOCIIKEHHIO IIPOLIECY ABOCTaIiliHOI ra3udikarii gpibHoaucnepcHoi 6iomacu
17151 KOTeHepalillHUX YCTaHOBOK MaJloi MOTY>KHOCTI Ha 6a3i [IB3 Ta po3po61ii HOBOi T€XHOJIOTii OTPUMaHHS
reHEepPaTOPHOTro ra3dy 3 MajyMM BMiCTOM CMOJI 3 METOIO CKOPOYEHHS CIIO>KUBAHHS BUKOITHOTO [1aJIMBa, B TOMY YUCJI i
IIPUPOJHOro rasy. Ha ocHOBi ekcliepruMeHTaIbHUX AOCIiIPKEHb BCTAaHOBJIEHO, 10 CTabi/IbHUI ITpoLiec
OKMCJIIOBAJIBHOTO MipOJIi3y APiOHOAMCIIEPCHOI 6ioMacH B LIiIbBHOMY HMIApi B peKKUMIi (isIbTpaLitHOro rOpiHHS IIpU
temrepatypi ¢pponty He 6inbme 8000C 3a6e3nedyeTbCsi TUTOMUME BUTPATaMU IOBITPS B KiNbKOCTI 25...55
M3/(M2rop). EkcriepuMeHTabHO BUBHAUYEHO, 10 BeJIMYMHA WIBUAKOCT] IPOCYBaHHS 3BOPOTHOI TEIJIOBOI XBUJIi IIPU
OKMCJIIOBAJIbHOMY TipoJIi3i ApiOHOgMCIIepCHOI 6ioMacH B LIiIbBHOMY MIapi BUBHAYAETHCS TOBIIMHOIO YaCTKU bioMacu
Ta CTaHOBUTS: 11,4...18,2 cM /ToJ 7151 IKApaJIyIiy BOJIOCBKOTO ropixa; 45...90 cM/ro, 1151 Iy3TU COHSIMIHUKA.

BroockoHaneHO MaTeMaTUYHY MOjeJIb OKMCJIIOBAJIbHOTO MipoJIi3y ApiGHOMCIIepCHOI 6ioMacy B LIiJIbHOMY LIapi, B



SKil OZATKOBO BPAaXOBAaHO €MITiPUYHI 3aJI€KHOCTI MIBUAKOCTI IIPOCYBAaHHS 3BOPOTHOI TEMJIOBOi XBUJIi, 3MiHU 00'eMy
KOKCOBOTI'O 3aJIMILIKY I10 BiAHOILIEHHIO 10 BUXigHOI 6iomacy i TemniepaTypu QpoHTY ropiHHs. Briepie orpumai
3aJI€KHOCTI BMICTY CMOJ1 Y IIPOJII3HOMY Ta3i BiJl 4aCy KOHTAKTY iX i3 KOKCOBUM 3JIMIIKOM IIpY TEMIIepaTypax
500...6700C. BuzHaveHo, 110 NPOoLeC pO3KJIaJaHHs CMOJI 3aBEPIIYETHCS 32 Yac KOHTAKTY 1,5...3,1 ¢. KisnbkicTb
TEIJIOTH, SIKa HeoOXifHa 1j1s peasisalii mponecy OKMCIII0BaJbHOIO MipoJIi3y ApiGHOIKCIIEPCHOI 6ioMacu B
iTbHOMY L1api B pe>xuMi pinbTpaniiiHoro ropidHg, craHoBuTh 2,60...3,46 MIIX Ha 1 KT BUXiHOI CPOBUHU.
Po3po6seHi TEXHOJIOTYHI cXeMHU KOreHepaLiliHuX YCTaHOBOK Ha 6asi razosux JIB3, ki OCHOBaHi Ha JBOCTaAiliHOMY
npoueci razudikauii 6ioMacy 3 NOBITPSIHOKW / NAPONOBITPSIHOW ra3udikaliilo KOKCOBOro 3aJMLIKY, Ta
3aIPOIIOHOBaHI e(PeKTUBHI peXXUMU iXHbOI po60TU. EQeKTUBHICTh pOOOTH CXeM MiATBEpKEeHA pe3yabTaTaMu

€HEepPreTUYHOro, EKCEPreTUYHOro Ta TEXHIKO-€KOHOMIYHOT0O aHali3iB.

2. The dissertation investigates the two-stage highly-dispersed biomass gasifications process for low capacity
cogeneration plants based on internal combustion engines. The new technology of obtaining gas with low tar has
been developed. The possibility of reducing consumption of fossil fuels, including natural gas, is demonstrated. On
the basis of experimental studies, it was found that stable process of oxidative pyrolysis of biomass in a dense bed
in filtration incineration mode with the front up 8000C provided specific air flow in the amount 25,0...55,0
m3/(m2h). It was experimentally established that the speed of the inverse heat wave in oxidative pyrolysis of
highly-dispersed biomass in the dense bed is determined by the thickness of a biomass particle and constitutes:
11,4...18,2 cm /h for walnut shells; 45,0...90,0 cm /h for sunflower husk. Mathematical model for oxidative pyrolysis
of highly-dispersed biomass in the dense bed has been improved. Additionally, the research took into account the
empirical values of the movement rate of the reverse thermal wave, the coke volume change regarding the initial
biomass and the temperature of the front incineration, which allowed for the first time to get the relationship for
tar in pyrolysis gas and the time of its contact with coke residue at 500...6700C. It was determined that the process
of resin decomposition is completed in the contact time of 1,5...3,1 sec. On the basis of theoretical and
experimental studies, it was found that the amount of heat required to start the process of oxidative pyrolysis of
highly-dispersed biomass in a dense bed in the filtration incineration mode is 2,60...3,46 MJ per kg of feedstock.
Technological schemes for cogeneration plants based on a two-stage process of biomass gasification were
developed on the basis of gas ICE with air or air-steam gasification of coke and effective modes of their work have
been proposed. The effectiveness of the schemes is confirmed by the results of the exergy and technical-economic
analysis.
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