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Pedepar:

1. Po60oTy npucBs9eHO BUPIIEHHIO HAyKOBO-TIPUKJIATHOTO 3aBIAHHS, 1O OJISITae y MiABUIeHHI
eHeproedeKTUBHOCTI Ta €KOJIOTIYHOCTI IIpoLiecy reHepallii eJ1eKTpU4HOi eHeprii i3 6iomeTaHy NaJluBHUMU
eJIeMEeHTaMU IIJISIXOM pereHepaliii y potobiopeakTopi eHeprii BipalboBaHUX rasiB €J1IeKTPOTEXHOJIOTIYHOTO
KoMmIiekcy Po3pob6sieHo disnyHy MOJesib CUCTEMU pereHepaliii eHeprii Ha 6a3i poTobiopeakTopa Ta peani3oBaHO
arapaTHO-TIpOrpamMHe 3abe3redeHHs 1J1s1 BU3HaYeHHS eHeproedeKkTUBHUX PEesKNMiB HOro poboTH mif yac yruizanii
BYIVIEKMCJIOTH, 1O J1aJI0 3MOTY BCTAHOBUTH 1060Be criokuBaHHs CO2 Ta pUpICT cyxoi 6ioMacu 3a ITy4YHOTO Ta
IIPUPOJHOrO OCBiT/IeHHS. Ha nifcraBi NpoBeieHNX TEOPETUYHUX Ta €KCIIEPUMEHTAIBHYX OCIiI)KEHb CTBOPEHO
MaTeMaTU4YHY Ta IMiTaLliiiHy MOZEJIi €JIEKTPOTEXHOJIOTIYHOIO KOMILIEKCY, SKi Jany 3MOT'y BCTAHOBUATH pPalLliOHAJIbHI

rapaMeTpy MOro KOMIIOHEHTIB. YIiepliie 3alipOIIOHOBAHO Ta €KCIIEPUMEHTAJIbHO IIEPEBIPEHO aJITOPUTM CErMeHTallii



300pasKeHHS /111 aBTOMATUYHOTO MiZPaxXyHKy KIIITHH MiKPOKYJIbTypU. [IpoBeieHO BUPOGHNYY [1epeBipKy
IOCJIITHOTO 3pa3Ka CUCTEMU pereHepallii eHeprii BUKUIiB TBEPIOOKCUAHUX MAJNBHUX €JIEMEHTIB Ha 6a3i
doTrobiopeakTopa 3 anapaTHO-IIPOrpaMHUM 3a6€3N€YeHHSIM Ta OOIPYHTOBAHO €KOHOMIUHY €(eKTUBHICTb iX

3aCTOCYBaHHS B €JIEKTPOTEXHOJIOTIYHOMY KOMILJIEKCi reHepallii eHeprii 3 6iorasy.

2. The work is devoted to the solution of the scientific and applied task, which consists in increasing the energy
efficiency of the process of generating electricity from biomethane by fuel cells by 25 % compared with the ICE
and the ecological - by regenerating the chemical energy of the exhaust gases of the electrotechnological complex
in a photobioreactor with the further production of high quality bios. A physical model of the energy regeneration
system based on a photobioreactor device has been developed and hardware-software has been implemented to
determine the energy-efficient modes of its operation during the utilization of carbon dioxide, which allowed
setting daily CO2 consumption and dry biomass growth in artificial and natural light. On the basis of theoretical
and experimental researches, mathematical and simulation models of the electrotechnical complex were created,
which made it possible to establish rational parameters of its components. For the first time an algorithm for
image segmentation for automatic counting of microculture cells has been proposed and experimentally tested.
The industrial test of the experimental sample of the system of energy recovery of solid oxide fuel cells on the
basis of photobioreactor with hardware and software has been carried out and the economic efficiency of their
application in the electrotechnological complex of generation of energy from biogas is substantiated.
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