IHCTUTYT TEXHIYHOI TEILIO®I3UKA
HALIOHAJBHA AKAJIEMISI HAVK YKPATHU

BMPOBHULITBO TENNOBOI TA ENNEKTPUYHOI EHEPTII 3

BIOMACHU. BUPOBHULITBO BIOTA3Y | BIOMETAHY.
Pob6oua nporpama HaBuyanbHoi gucumnninm (Cnnabyc)

PiBeHb BULL,0i OCBiTH
Fanysb 3HaHbL
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnnidm
®dopma HaBYaHHA

Pik nigroroBku, cemectp
O6car gucuunninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axo4am

Po3knap 3aHATb
MoBa BMKNagaHHA
IHpopmauia npo

PeKBi3anTK HaBYaZIbHOI AUCLUNIHN

Tpemiii (oceimHbo-HayKoeuii)

14 — EnekmpuyHa iHy3ceHepis

144 TennoeHepeemuka

TexHiYHa menaogi3uka ma nPoMuca108a MernaoeHep2emuKa
Bubipkosa

0YHa(OeHHa)/OucmaHyitiHa/3miwaHa

2 Kypc, ociHHIli / secHAHUL cemecmp

5,0 kpedumis EKTC / 150 200uH

EkzameH

YKpaiHcbKa
JNlektop: 0.m.H., c.H.c., enemyxa leopeili leopziliosuy, geletukha@uabio.org,

KepiBHUKa Kypcy /
BUKNaAadiB

K.m.H., Kpamap Boaodumup eHpiesu4, kramar@secbiomass.com,

K.m.H., Kyvepyk lMempo lMemposuy, kucheruk@secbiomass.com

CemiHapcbKi: K.m.H., Kpamap Boaodumup leHpiesuy, kramar@secbiomass.com
K.m.H., Kyuepyk lMempo lMemposuy, kucheruk@secbiomass.com

MNMocunaHHA Ha AMcTaHUiiHKUIA pecypc (Google classroom - ko0 docmyny
Hadaemeoca 8UKAAOaYem HA nepuiomy 3aHImMmi).

Po3milLeHHA Kypcy

Mporpama HaB4YaNbHOI AUCLUNAIHK
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

OCHOBHOI METOK HaBYasibHOI AMCUMNAIHM «BUPOBHMUTBO TENNOBOI i eneKTpMUHOiI eHeprii 3 Giomacu.
BupobHMUTBO 6iorasy i 6GiomeTaHy» € OTpMMaHHS acnipaHTamuM 3HaHb B 06/1aCTi BUKOPUCTAHHSA
BiAHOBMIOBAHMX AXKEPEN eHeprii B eHepreTuL,i i NaJIMBHO- eHepreTM4HOMY Komnaekci. Kypc cknagaerbea
3 ABOX po3A4inis: «BUpobHMUTBO TENNOBOI i eNeKTPUYHOI eHeprii 3 biomacu» Ta «BMpobHULTBO Giorasy i
b6iomeTaHy».

B nepwomy po3aini po3rnAagaroTbCa OCHOBHI BNAacTUMBOCTI TBepAoi 6iomacu AK naamea Ta HaNpAMKK Ti
€HepreTMYHOro BUKOPUCTAHHA, TEXHOOTIYHI aCNeKTM cnantoBaHHA 6iomacy B eHepreTMYHMX yCTaHOBKaX.
HaBeseHi npuknaau BNpoBaAKeHHA NPOEKTIB eHepreTMYHOro BUKOPUCTaHHA TBepaoi biomacu B YKpaiHi
Ta iHWWX KpaiHax, NpoaHa/i3oBaHi OCHOBHI TEHAEHLLT Ta NEePCNneKkTUBM PO3BUTKY BUPOOHULITBA TENI0BOI
Ta e/IeKTPUYHOI eHeprii 3 biomacu.

Y apyromy pos3gini po3rnAagatoTbcs TEOPEeTUYHI OCHOBWM Mpouecy MeTaHOBOro 6poAiHHA, BMAM Ta
XapPaKTePUCTUKM CUPOBUHU ANA BUPOOHMLTBA Hiorasy, TeXxHONOriYHi cxemun 6iorasoBmx yCTaHOBOK Ta ix
OCHOBHIi enemeHTWN, TUNK Ta KOHCTPYKLji aHaepobHux depmeHTepiB, CKNaj Ta BIacTUBOCTI bGiorasy,
MeToAM OYUCTKKU Ta 3barayeHHA biorasy Ao 6iomeTaHy, a TaKOXK NepcnekTUBHI iHHOBALiMHI TexHonoril
BMPOOHMLTBA BiAHOBAIOBAHOTO MeTaHy. HaBeZeHO NpuMKNaau MNPOEKTIB BMPOOHMUTBA Oiorasy Ta
b6iomeTaHy B YKpaiHi Ta B CBITi.
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TaKoX B KypCi po3rnagatoTbCa TeopeTuyHi OCHOBM EKOHOMIKM eHepreTUYHMX NPOEKTIB. 30Kpema NUTaHHA
€KOHOMIKM NpPOEeKTiB BUPOOHULTBA TEN0BOi Ta e€NeKTPUYHOI eHeprii Ta BMKOPUCTAHHA eHeprii Ha
TpaHcnopTi. Po3rnAagaeTbca MNOPIBHAHHA TEXHO/OTIM BUPOOHMUTBA e/NIeKTpoeHeprii 3a npuBeaeHoto
BapTiCTIO BUpOobHMUTBA eHeprii (LCOE).

MpocnyxaBlm Kypc acnipaHTX NOBMHHI BMiTM CamMOCTiMHO ¢dOpMyntoBaTK 3a4adi, BUKOHYBATU AOCNIAHO-
KOHCTPYKTOPCbKi pO60OTM Ta aHaNITUYHI AOCNIAKEHHSA, POOUTU 0OFPYHTOBAHI BUCHOBKM LLLOAO TEXHO/IOTIN
€HepreTMYHOro BUKOPUCTAHHS bGiomacu, biorasy Ta OGiomeTaHy, a TAKOX EKOHOMIKM eHepreTUYHuX
NPOEKTIB.

HaByaHHA Ma€e pO3BUHYTM Yy acnipaHTIB HACTYMHI KOMMNETEHTHOCTI:

IK 3aaTHiCTb NpoAyKyBaTW HOBI igei, pO3B'A3yBaTM KOMMJIEKCHI Npobsiemun y TeENN0EHepPreTUYHI ranaysi
npodecinHoi Ta/abo AoCNiAHNLbKO-IHHOBALIMHOI AiANbHOCTI, 3aCTOCOBYBAaTU METO/0/10riI0 HayKOBOI Ta
negaroriyHoi AiaNbHOCTI, @ TaKOXX NPOBOAUTU BAACHE HAYKOBE AOCANIAXKEHHA, pe3yanbTaTh AKOro MatoTb
HayKOBY HOBU3HY, TEOPETUYHE Ta NPAKTUYHE 3HAYEHHA.

3K2 34aTHicTb NpauoBaTh B Mi*KHAPOAHOMY KOHTEKCTI

CK1 3paTHiCTb BUKOHYBATU OPUTiHAAbHI 4OCNIAXKEHHA, OCATAaTU HAYKOBI pe3yabTaTh, AKi CTBOPHOIOTb HOBI
3HaHHA y chepi TennoeHepreTMKn Ta AOTUYHUX 40 HEl MiXKANCLMNAIHAPHUX HanpAMaXx

CK4 3paTHicTb BMABAATM, CTaBUTU Ta BUpiWyBaTU nNpobnemu [OCAigHULBKOrO Xapaktepy y cdepi
TenJ0eHepreTMKM, OLLHIOBATK Ta 3a6e3neyyBaTh AKICTb BUKOHYBAHMX AOCNIAKEHD

Micna 3acBOEHHA HaBYa/NbHOI AMCUMNAIHM achipaHTM MaloTb NPOAEMOHCTPYBATM TaKi pesynbTaTtu
HaBYaHHSA:

3HAHHA:
- TEXHO/IOTIYHWUX aCNeKTiB CnatoBaHHA biomacu B eHepreTMYHUX yCTaHOoBKaXx;

- MeTOAiB PO3paxyHKy Ta MPUHUMNIB YNpasaiHHA npouecom BMpobHWMUTBA 6iorasy B aHaepobHMX
depmeHTEpax.

YMIHHA:

- OpraHi3oByBaTW pe3ynbTaTUBHY NPOodECINHY AiANbHICTb IHAMBIAYANbHO i AK Y/leH KOMaHAW;
- BWKOHYBATM Nolyk, o6pobsieHHA Ta aHai3 iHpopMalLlii 3 pisHUX Axepen.

MPHO1 MaTtn nepenoBi KoHUeNTyasbHi Ta METOAO/OrIMHI 3HAHHA 3 TENJIOEHEPreTUKU i Ha MeXxi
NpeAMETHUX rafy3en, a TaKOX A0CNIAHNLbKI HABUYKKU, AOCTAaTHI 414 NPOBEAEHHA HAYKOBUX | NPUKNALHNX
AOCNIAXKEeHb Ha PiBHI OCTaHHIX CBITOBUX AOCATHEHb 3 TEN/IOEHEPTEeTUKN, OTPMMAHHA HOBUX 3HaHb Ta/abo
3AiCHEeHHSA iHHOBALLiN.

MPHO2 BinbHO npe3eHTyBaTK Ta 0brosoptoBath 3 daxiBuamMM i HedaxiBUAMM pe3ynbTaTM AOCAIAKEHD,
HAyKOBi Ta NPUKAaAHI Npobaemu TeNNOEHEPreTUKN AEePrKaBHOK Ta iHO3EMHOO MOBaMM, KBanipikoBaHO
BifloGpaxKaTn pesynbTaTM AOCAIAMEHb Y HAayKOBUX NMybAikauisx y NPoBiAHUX MiKHAaPOAHUX HayKOBUX
BUAAHHAX

MPHOS5 NnaHyBaTH | BUKOHYBATU €KCNEPUMEHTaNbHI Ta/abo TEOPETUYHI AOCNIAKEHHS 3 TENNOEHEPTETUKU
Ta AOTUYHUX MIKAUCUMMNIHAPHUX HanpAmMiB 3 BMKOPUCTAHHAM CYYACHUX iHCTPYMEHTIB, KPUTMUYHO
aHani3yBaTU pe3ynbTaTu BACHUX AO0CAIAMEHb i Pe3ynbTaTU iHWKUX AOCNIAHUKIB Y KOHTEKCTI YyCbOro
KOMMNAEKCY Cy4aCHWUX 3HaHb WOA0 A0CAiAXKYBaAHOT Nnpobaemu.

MPHO6 Po3pobnATM Ta peanizoByBaTU HayKoBi Ta/abo iHHOBALiMHI iHXEHepHi NPOEeKTU, AKi AalTb
MOX/IMBICTb MEPEOCMUCIUTA HaABHE Ta CTBOPUTU HOBE LiiNiCHe 3HaHHA Ta/abo NpodeciiMHy NPAKTUKY i



pO3B’sA3yBaTW 3Hauylli HAayKOBi Ta TEXHO/OriYHi Npobnemn TennoeHepreTUKM 3 AOTPUMAHHAM HOPM
aKaAeMIYHOT eTUKM | BpaxyBaHHAM COLUiaIbHUX, EKOHOMIYHWNX, EKONOrYHMX Ta NPaBOBUX aCNEKTIB.

2. MNpepekBi3nTK Ta NOCTPEKBI3UTU AUCUMNAIHU (MicLe B CTPYKTYPHO-N0riYHilA cxemi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

BuBuyeHHA Kypcy «BupobHMUTBO TENNIOBOI i eNeKTpUYHOI eHeprii 3 6iomacu. BupobHuuyrso biorasy i
b6iomeTaHy» 0a3yeTbCcA Ha TaKMX CneuiafbHOCTAX, L0 BK/AIOYEHI A0 Mepesniky Hanpamis, 3a AKMMMU
34IMCHIOETBCA NiAroToBKa paxiBLiB Yy BULMX HAaBYAbHMX 3aK/1af4axX 3a OCBiTHbO-KBasidiKaLiMHUM piBHEM
marictpa: «TennoeHepreTnka», «Tennodismka», «Tennosi eNeKTPUYHI CTaHLii», «TexHonorii TennoHOCIiB
Ta NanMBa Ha TEMJIOBUX €IEKTPOCTAHLIAX», « EHEPreTUMHUIN MEHEOKMEHT».

OTpuMmaHi NPaKTUYHI HaBMYKWM Ta 3aCBOEHI TEOPETMYHI 3HAHHA nig 4Yac OnaHyBaHHA HaB4YaNbHOI
AUCUMNNIHM «BMPOOHMUTBO TEn/IOBOI i eneKkTpuYHoi eHeprii 3 biomacu. BupobHuuTtBo biorasy i
6iomeTaHy» MOXHa BMKOPUCTOBYBATU B NOAANbLIOMY Mif YaCc BMBYEHHA CheLianizoBaHUX AUCUUNAIH
di3nKo-eHepreTMYHOro UMKAY, Wo 3abesneydye iHAMBIAYaNbHY HayKOBY pobOTY acnipaHTiB.

3. 3micT HaBYaNbHOI AUCUUNNIHU
Po3ain 1 BUKopuctaHHA TBepA0i 6iomacu K nannsa Ha KOTeNbHUX
Tema 1.1 OCHOBHi HaNPAMKN eHepreTMYHOro BUKOPUCTaHHA TBepaoi biomacu
Tema 1.2 OcHOBHI BnacTMBOCTI TBEPAOI Biomacy AK NannBa, WO BMNINBAOTb Ha ii BUKOPUCTAHHS

Tema 1.3 MigrotoBka 6iomacu 40 cnantoBaHHA B EHEPreTUYHUX YCTAHOBKAX Ta KOHTPO/Ib AKOCTI Na/IMBHOI
CUPOBUHU

Tema 1.4 BUKOpUCTaHHA TBepA0i biomacy B aBTOHOMHOMY Ta LLEHTPa 1i30BaHOMY TEMN/I0MNOCTaYaHHi
Tema 1.5 Tennosi akymynatopu Ta TenaoyTuaisaTtopm
Tema 1.6 BukopucTaHHs TBepaoi biomacK B MPOMMUCIOBOCTI Ta CiJIbCbKOMY rocrnoaapcrsi

Tema 1.7 MpuKknaam BnpoBaaKEHNX NPOEKTIB EHEPTreTUYHOrO BUKOPUCTAHHA TBEpP A0 Biomacu

Po3ain 2 BukopucrtaHHa tBepAoi 6iomacu sk nanmsa Ha TEL, i TEC

Tema 2.1 OcHOBHi TeXHONOTii BUPOOHMLTBA EIEKTPUYUHOT eHeprii 3 BUKOPUCTAHHAM TBepa0i biomacu
Tema 2.2 OcHOBHIi TMNK 6a30BMX eHeproycTaHoBoK Ansa TEL,

Tema 2.3 MNMepeBaru Ta HeAONIKN HaNbiINbLI PO3NOBCIOAMNKEHUX TEXHONOTIN

Tema 2.4 OcobamBocTi 3actocyBaHHsA TELL Ha biomaci B LeHTpanizoBaHOMY TEM/IONOCTavYaHHI

Tema 2.5 TELL i TEC Ha 6iomaci- npuknaau BNpoBayKeHHA B YKpaiHi

Tema 2.6 TELL i TEC Ha 6iomaci- npuKnaay BNpoBaaKeHHA B iHWNX KpaiHax

Tema 2.7 Naposi Kotan gns peanisauii npoektis TEL, Ta TEC Ha 6iomaci

Po3ain 3 TexHONOriYHi acneKTH cnantoBaHHA 6iomacu B eHepreTMYHMUX yCTaHOBKax
Tema 3.1 PisnKo-ximiuHi ocHOBM cnantoBaHHA Giomacu

Tema 3.2 [1BocTagiitHe cnantoBaHHA biomacu

Tema 3.3 Knacudikauia TexHonorin cnantosaHHA 6iomacu

Tema 3.4 OcobanBOCTi cnantoBaHHA CO/IOMU



Tema 3.5 OcHOBHi NnepeBaru Ta He0NiKWM TEXHONOTIN CNantoBaHHA
Tema 3.6 TexHonOriYHI Npobaemun Npu cnantoBaHHI biomacu

Tema 3.7 EHepretTuyHa epeKTMBHICTb Ta peryatoBaHHA KOTAiB Ha 6iomaci

Po3ain 4 BupobHMLTBO TENN0BOI Ta e/1eKTPUUHOI eHeprii 3 6iomacu B EC

Tema 4.1 Cratnctuka 3 po3sutky BAE 8 €C.

Tema 4.2 BupobHULTBO eneKTpuyHoi eHeprii 3 6iomacu B EC.

Tema 4.3 BupobHUMLTBO TENN0BOI eHeprii 3 6iomacn B EC.

Tema 4.4 YcniwHi npuknagn BUpobHULITBA TENNOBOI Ta eNeKTPUYHOI eHeprii 3 6iomacu B EC.

Tema 4.5 MNepcnekTnem po3BUTKy bioeHepreTnku B EC.

Po3gin 5 CuposuHa gna BupobHuuTea biorasy

Tema 5.1 Buaun ta kKnacudikauis cMpoBMHM Ans BUPOOHULTBA Giorasy

Tema 5.2 XapaKTepuCTMKKM Ta BAACTUBOCTI CUPOBUHMU, LLLO BN/INBAOTb HA BUPOO6HMUTBO Biorasy
Tema 5.3 MeTtoaum oujiHKK noTeHuiany BupobHuyTea biorasy 3 okpemmx BuAiB CUPOBUHM

Tema 5.4 MeToan Ta edpeKTUBHICTb NonepeaHboi 06p0bKM CMPOBUHU Nepes 36poarKyBaHHAM
Tema 5.5 MeToam KoHcepBalii Ta 36epiraHHA Ce30HHUX TUMIB CUPOBMHMU

Tema 5.6 EKONOriYHI Ta arpoTeXHIYHI aCNeKTU BUKOPUCTAHHA Pi3HMX BUAIB CUPOBUHN

Tema 5.7 CTaTMCTMKaA BUKOPUCTAHHA CUPOBUHM Ans BUpPOBHMLUTBA biorasy B YKpaiHi Ta B EC

Po3ain 6 MeTtoam i cnopyau ana BupobHuuTBa biorasy Ta 6iomeTtaHy

Tema 6.1 TeopeTU4Hi OCHOBM TEXHONOTIT METaHOBOTO HPOAiHHA

Tema 6.2 Bugm ta ocobamnsocti aHaepobHux depmeHTEpiB

Tema 6.3 TeXHONOrIYHI CXxemM CTaHLin BUpobHMLTBA biorasy Ta biomeTaHy

Tema 6.4 OcCHOBM TEXHONOTIYHOIO NPOEKTYBAHHA H6iorasoBmnx yctaHOBOK. MaTepianbHi 6anaHcu
Tema 6.5 MapameTpu Ta KOHTPOAb Npouecy. IHribiTopun Ta akTMBaTOPKU NpoLecy

Tema 6.6 MeToam Ta cnopyan nonepeaHbOro oumnLeHHna biorasy

Tema 6.7 Metogu Ta cnopyau 36aradyeHHs biorasy o biomeTtany

Po3gin 7 BUKopucTaHHA OCHOBHMX Ta NOGIYHMX NPOAYKTIB TeEXHOOTii BUPOOHMLTBA Biorasy
Tema 7.1 Cknapa, ¢isnyHi Ta NaNNBHI XapaKTepuUCTUKK biorasy Ta biomeTaHy

Tema 7.2 BUpobHULTBO e/NIeKTPUYHOI Ta TEMJIOBOI eHeprii 3 6iorasy

Tema 7.3 BUpOOHMLITBO Ta BUKOPUCTAaHHA CTUCHEHOTO Ta 3pigsKeHoro biomeTtaHy

Tema 7.4 BukopuctanHs CO; Big npouecy 36arayeHHA biorasy Ao 6iomeTaHy

Tema 7.5 Metoam 06pobKun Ta BUKOPUCTAHHA AuUrectaTty

Po3gin 8 CTaH Ta NnepcneKTuBu PO3BUTKY TEXHO/Orii BUpOo6HUUTBA 6iorasy Ta 6iometaHy



Tema 8.1 MNMoTeHUjian Ta NOTOYHMI piBeHb BUPOOHMLTBA biorasy Ta biomeTaHy B YKpaiHi

Tema 8.2 MNMoTeHuian Ta NOTOYHMI piBeHb BUPOBHMLTBA biorasy Ta 6iomeTtaHy B EBponi

Tema 8.3 IHHOBaU,iMHI TexHONOrii BUPpObHMUTBA bBioraly Ta biomeTaHy

Tema 8.4 Ponb 6iorasy Ta 6iomeTaHy y NOM’AKWEHHI HACNiAKIB 3MiHM KnimaTy

Tema 8.5 TexHiKO-eKOHOMIYHI NOKa3HUKM poboTun 6iorazoBux Ta 6iomeTaHOBUX CTaHLiM

4. HaB4yanbHi maTtepianu Ta pecypcu
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OpraHizauji  06’eaHaHnX Hauin. - K. 2017, 54 . https://uabio.org/wp-
content/uploads/2018/01/ecofin.pdf

MPaKTUYHMIMA NOCIBHMK 3 BMKOPUCTAHHA Biomacu B AKOCTI NanmMBa y MYHIUMNANbHOMY CEKTOPI
YKpaiHu (ana npeacTaBHUKIB arponpommncioBoro Komnnekcy) leopriii Fenetyxa, CemeH [parHes,
MeTpo Kyyepyk, HOpiint MaTtsees // Mporpama po3sutky OpraHisauii O6’eaHaHnx Hauin. — K.: 2017,
70 c. https://uabio.org/wp-content/uploads/2018/01/biofin.pdf

MiaroToBKa Ta BNPOBaAKEHHA NPOEKTIB 3aMilLleHHA NPUPOAHOro rasy 6iomacoro Npu BUPOOHULTBI
TennoBoi eHeprii B YKpaiHi OniiHMK €.M., AHTOHeHKo B.O., Yanaurin C.M., 3ybeHko B.l. //
MpakTU4yHMA nocibHMK 3a pea. . Tenetyxu. — K.: «Monirpap nnoc», 2016, 104c.,
http://uabio.org/img/posibnyk-onovlenyi-2016.pdf

Fenemyxa ., Kpamap B., Enik O., AHmowyk T., Timkos B. KoMNAeKCHMA aHani3 yKpaiHCbKOro
PUHKY nenet 3 6iomacu/Comprehensive analysis of the Ukrainian biomass pellets market.
Mporpama po3BuTKY OpraHisauii O6’egHaHux Hauin, 2016. https://uabio.org/wp-
content/uploads/2016/11/kompleksnii_analiz_ukrayinskogo rinku pelet z biomasi.pdf
leopeili Ffenemyxa, €szeH OniliHuK, B’auecnae AHMoHeHKo, Cepeili YannaueiH, Bimanili 3ybeHkKo,
CeimnaHa Pad4yeHko MNpoBeaeHHA KOMMNAEKCHOro AOCNIAXKEHHA PUHKY KOTAIB, WO NPaLoTb Ha
biomaci B YkpaiHi // Mporpama po3suTky OpraHizauii O6’eaHaHmx Hauin. — K.: 2016, 212 c.
(mocniarkeHHs B paMKax NpoekTy «PO3BUTOK Ta KoMepLianisauia 6ioeHepreTUYHMUX TEXHONOTIN Y

MYHiUMNanbHOMY cekTopi B YKpaiHi»), https://uabio.org/wp-
content/uploads/2020/04/a comprehensive study of the market of boilers of biomass in
ukraine.pdf

I.r. frenetyxa, €.M. OniitHuk, B.O. AHTOHeHKO, B.O. 3ybeHko, C.B. PagyeHKo EHepretnyHe
BMKOPWUCTaHHA arposiaxoais. LLlo BapTo 3HaTV Npo opraHisauiliHi i TexHiuHi piweHHA // AHaniTMYHa
3anucka BAY Ne 24, BepeceHb 2020 p., 49 «c. https://uabio.org/wp-
content/uploads/2020/09/Analityka UABIO -energetychne-vykorystannia agrovidhodiv.pdf

Nazari, Laleh & Xu, Chunbao & Ray, Madhumita. (2021). Advanced and Emerging Technologies
for Resource Recovery from Wastes. 10.1007/978-981-15-9267-6.

. Yin, Chungen & Li, Shuangshuang. (2017). Advancing grate-firing for greater environmental
impacts and efficiency for decentralized biomass/wastes combustion. Energy Procedia. 120. 373-
379. 10.1016/j.egypro.2017.07.220.

Mizakova, J.; Pitel, J.; HoSovsky, A.; Pavlenko, I.; Ochowiak, M.; Khovanskyi, S. Biomass
Combustion Control in Small and Medium-Scale Boilers Based on Low Cost Sensing the Trend of
Carbon Monoxide Emissions. Processes 2021, 9, 2030. https://doi.org/10.3390/pr9112030.

Christer Heen Skotland. Measurement of temperature conditions in grate zone of a 1 MW wood-
pellets boiler fired with high ash content wood-pellets.// Norwegian University of Science and
Technology. Trondheim, 2009.

Irini Angelidaki, Lars Ellegaard, Anders Hay Sgrensen and Jens Ejbye Schmidt (2002). The anaerobic
process // Environment & Resources, The Technical University of Denmark, Building 115, 2800
Lyngby, Denmark. — 114 p.

Teodorita Al Seadi, Dominik Rutz, Heinz Prassl, Michael Kéttner, Tobias Finsterwalder, Silke Volk,
Rainer Janssen (2008). Biogas handbook // University of Southern Denmark Esbjerg, Niels Bohrs
Vej 9-10, DK-6700 Esbjerg, Denmark. — 126 p.
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18.

19.

20.

KnumeHko B. H., Masyp A. WU., Cabawyk M. M. KoreHepaunoHHble CUCTEMbI C TEMN0BbIMMU
ABUratenamu: cnpasoyHoe nocobue. — B 3-x yactax / YacTb 1: Obuime Bonpochl KoreHepaLMOHHbIX
TexHonorni. — K.: UNL AJIKOH HAH VYkpauHbl, 2008. — 560 c. ISBN 978-966-8449-26-0
https://uabio.org/wp-

content/uploads/2020/12/T1 zagalni pytannia kogeneratsiinyh tehnologii.pdf

KnnmeHrko B.H., Masyp A.U., Curan A.U. KoreHepauMoHHble CUCTEeMbI C TENNOBbIMU ABUTaTENAMM:
cnpasoYyHoe nocobue. — B 3-x yactax / YacTtb 2: a30TypbUHHbIE KOT€HEePaAUNOHHbIE TEXHOIOTUMW.
— K.: UNU, A/IKOH HAH YkpauHsbi, 2011.-792 c. ISBN 978-966-8449-27-7 https://uabio.org/wp-
content/uploads/2020/12/T2 gazoturbinni_kogeneratsiini_tehnologii 07.2011.pdf

KnumeHko B.H., Ma3yp A.N., NMucbmeHHbIn E.H., barpuii MN.U., Fenetyxa I.I. KoreHepaunoHHble

CUCTEMbI C TENNOBbIMW ABUraTeNsiMU: CnpaBoyHoe nocobue. — B 3-x uactax / Yactb 3:
MHHOBaUMOHHbIe TexHonormu ana KoreHepaumun. — K.: UMLU, AIKOH HAH YkpaunHsbl, 2016.-528 c.
ISBN 978-966-8449-28-4 https://uabio.org/wp-

content/uploads/2020/12/T3 innovatsiini tehnologii dlia kogeneratsii.pdf

HaByanbHUiIA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)
Ne HasBsa Temu nekuii Ta nepenik OCHOBHUX NUTaHb
3/n (nepesnik Oudakmu4yHuUx 3acobie 3 MoCUAAHHAM HA Aimepamypy, 30800HHA HA
camocmiliHy pobomy acnipaHmis (CPA))
1 BuKopucTaHHA TBEpA0i 6iomacu AK nannBa Ha KOTeNbHUX

Bctyn. MnaH i 3micT Kypcy.

1. OcHOBHi HaNPAMKM eHepreTUYHOro BUKOPUCTAHHA TBepAoi Biomacu

2. OCHOBHI BNacTUBOCTI TBepA0i biomacK AK NasnBa, WO BNAMBAOTb Ha il BUKOPUCTAHHA
3. NMigrotoBka 6iomacy 40 CNaNtOBAHHA B €HEPreTUYHMX YCTaHOBKAX Ta KOHTPO/Ib AKOCTI
NasMBHOI CUPOBUHU

Jlimepamypa

1. Thomas Nussbaumer. Combustion and Co-combustion of Biomass: Fundamentals,
Technologies, and Primary Measures for Emission Reduction. Energy & Fuels 2003 17 (6),
1510-1521 DOI: 10.1021/ef030031q.

2. M. Kaltschmitt, H. Hartmann, H. Hofbauer (Hrsg.), Energie aus Biomasse, DOI
10.1007/978-3-662-47438-9_11.

3as0aHHa CPA:

BnavB BONOrocTi Ta XiMiYHOro CKnaay Ha TenaoTy 3ropsAHHA biomacu

2 BuKopuctaHHA TBepaoi 6iomacu AK Nannsa Ha KOTe/IbHUX

1. BukopucTaHHA TBepaoi 6iomacy B aBTOHOMHOMY Ta LLeHTpani3oBaHOMY
TENNONOCTaYaHHI

2. TennoBi akymynAaTopu Ta TENJOYTUMI3aTOPU

3. BuMKopucTaHHA TBepAoi biomacu B MPOMUCAOBOCTI Ta Ci/IbCbKOMY rocrnoAapcrsi

4. MNpuKNaan BNPOBaAKEHUX MPOEKTIB EHEPreTUYHOIro BUKOPUCTAHHA TBEPAOi biomacK

Jlimepamypa

1. Jenkins, Bryan & Baxter, Larry & Koppejan, Jaap. (2011). Biomass Combustion.

10.1002/9781119990840.ch2.

2. John Vos. Biomass Energy for Heating and Hot Water Supply in Belarus. Best Practice

Guidelines. Part A: Biomass Combustion. UNDP/GEF.
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https://uabio.org/wp-content/uploads/2020/12/T3_innovatsiini_tehnologii_dlia_kogeneratsii.pdf
https://uabio.org/wp-content/uploads/2020/12/T3_innovatsiini_tehnologii_dlia_kogeneratsii.pdf

3. Kpalyi 3 4OCTYNHUX TEXHONOTIN ANA KUTNOBO-KOMYHAIbHOFO rocnoAapcTea YKpaiHu
// KepiBHunuTso 3 Bigbopy TexHonorin/MNia peaakuieto C. Epminosa. — K.: «Monirpad
natoc», 2016.—134 c.: in.

3as0aHHa CPA:

3acTocyBaHHA yTUAI3aTOpPIB TENJAOTM NPOAYKTIB 3ropAHHA

BuKopuctaHHA TBepAoi 6iomacu sk nanmsa Ha TEL, i TEC

1. OcHOBHi TexHONOTii BUPOOHMLITBA €IEKTPUYHOI eHeprii 3 BUKOPUCTAHHAM TBEpA0i
biomacu

2. OcHoBHi TMNK 6a30BMNX eHeproycTaHOBOK anA TEL],

3. MNepeBaru Ta HeAONIKN HalbiNbL PO3MNOBCIOANKEHUX TEXHONOTIN

Jlimepamypa

1. Van Loo, S. and J. Koppejan (2008). The Handbook of Biomass Combustion and Co-

firing: Earthscan. https://doi.org/10.4324/9781849773041.

2. Arasto, A. (2016). Biomass combined heat and power lessons learned and best

practices from Finland. Paper presented at Rural Energy Conference, Fairbanks, Alaska,

United States.

http://www.akruralenergy.org/2016/2016_REC_Biomass_Combined_Heat_and_Po

wer_Lessons_Learned_and_Best_Practices_from_Finland-Antti_Arasto.pdf.

3. Alakangas, E., & Flyktman, M. (2001). Biomass CHP technologies. VTT Technical

Research Centre of Finland. VTT Energy Reports No. 7/2001

https://publications.vtt.fi/julkaisut/muut/2001/ENE_Alakangas.pdf

3ae0aHHa CPA:

CnisBigHOLWEHHA BiANYCKY TENA0BOI Ta eneKkTpudHoi eHeprii TELL Ha 6iomaci

BuKkopuctaHHA TBepA0i 6iomacu ak nanmsa Ha TEL, i TEC

1. OcobaunsocTi 3acTtocyBaHHA TEL, Ha 6iomaci B LLleHTpanisoBaHOMY Tenn0NoCTavyaHHi

2. TEL i TEC Ha 6iomaci- NnpuKiaan BNpoBaAsKeHHA B YKpaiHi

3. TEL, i TEC Ha 6iomaci- npuKnagm BNpoBaAKEeHHA B iHWKMX KpaiHax

4. NMaposi KoTan ana peanisauii npoekTie TEL, Ta TEC Ha 6iomaci

Jlimepamypa

1. Obernberger, | 2010. The present state and future development of industrial biomass
combustion for heat and power generation (keynote lecture). in Proc. of the ASME-AIT-
UIT 2010 Conference on Thermal and Environmental Issues in Energy Systems. ., Pisa,
pp. 9-25, ASME-AIT-UIT 2010 Conference on Thermal and Environmental Issues in Energy
Systems, Sorento, Italy, 16/05/10.

2. Torben Skgtt, BioPress. [1pon3BOACTBO 3HEPTUKN U3 cONOMbI. [MoNoXKeHNE, TEXHONOMNK
n nHHoBauwmu B [laHuun/ Agro Business Park A/S, Niels Pedersens Allé 2, 8830 Tjele,
www.agropark.dk.

3. Fouad Al-Mansour, Jaroslaw Zuwala, An evaluation of biomass co-firing in Europe,
Biomass and Bioenergy, Volume 34, Issue 5, 2010, Pages 620-629, ISSN 0961-9534,
https://doi.org/10.1016/j.biombioe.2010.01.004.

3a80aHHsA CPA:

TELL Ha ocHoBI ra3udikau,ii 6iomacu

TexHO0riuHi acneKTu cnanBaHHA 6iomacy B eHepreTUYHUX YCTaHOBKaXx

1. ®i3MKo-xiMi4Hi OCHOBM cnantoBaHHA Biomacu

2. [lBocTagiliHe cnantoBaHHA biomacu

3. Knacudikauisa TexHonorin cnaatoBaHHA biomacu

4. OcobamnBOCTi cnantoBaHHA CONOMM

Jlimepamypa

1. Hupa, Mikko & Karlstrom, Oskar & Vainio, Emil. (2015). Biomass combustion
technology development - It is all about chemical details. Proc Combust Inst. 36.
10.1016/j.proci.2016.06.152.



http://www.agropark.dk/

2. Dahlquist, E. (Ed.). (2013). Technologies for Converting Biomass to Useful Energy:
Combustion, Gasification, Pyrolysis, Torrefaction and Fermentation (1st ed.). CRC Press.
https://doi.org/10.1201/b14561.

3. lenemyxa I'., Kpamap B., Enik O. ma iH (2016). KomnneKcHWIN aHani3 yKpaiHCbKOro
PUHKY nenert 3 biomacu. https://uabio.org/wp-
content/uploads/2020/04/kompleksnii_analiz_ukrayinskogo_rinku_pelet_z_biomasi.pdf.
3as0aHHA CPA:

ETanu ropiHHA 6iomacy Ta KOHCTPYKL,ii KoTAiB

TexHONOriYHi acneKTu cnantoBaHHA 6iomacu B eHepreTMYHMUX yCTaHOBKax

1. OcHoBHi nepeBaru Ta HeAONIKM TEXHONOTi CNaNtoBaHHA

2. TexHonori4YHi npobaemun Npu cnantoBaHHI biomacu

3. EHepretTnyHa epeKTUBHICTb Ta peryatoBaHHA KOTNiB Ha biomaci

Jlimepamypa

1. Kavalov B, Peteves S. Bioheat Applications in the European Union. An Analysis and
Perspective for 2010. EUR 21401 EN. OPOCE; 2004. JRC2911.

2. Biomass Combustion Science, Technology and Engineering ([edition unavailable]).
Elsevier Science. Retrieved from https://www.perlego.com/book/1832789/biomass-
combustion-science-technology-and-engineering-pdf (Original work published 2013)
3as0aHHa CPA:

MeTtoaum 3anobiraHHA npobaemam nNpwm cnantoBaHHi biomacu

Bupo6HULTBO TeNN0BOI Ta eNeKTpUYHOI eHeprii 3 6iomacu B EC
1. Cratuctumka 3 po3suTtky BAE B €C.

2. BupobHnuTBO eneKkTpuryHoi eHeprii 3 6iomacu B €C.

3. BuMpobHuuTBO TENN0BOI eHeprii 3 biomacu B EC.

Jlimepamypa ma 0o0amkosi Oxcepena 0aHuX
https://bioenergyeurope.org/articles/366-bioelectricity-2022.html|
https://bioenergyeurope.org/article/429-bioheat-4.html
3ae0aHHa CPA:

KoHuenuia «smart energy” B LeHTPani3oBaHOMY TEM/IONOCTAa4YaHHi

Bupob6HULTBO TENNOBOI Ta eNeKTPUYHOI eHeprii 3 6iomacu B EC

1. YcniwHi npuknaan BMpobHMLTBA TENOBOI Ta eNeKTPUYHOI eHeprii 3 biomacu B EC.
2. NepcneKkTuBu Po3BUTKY bBioeHepreTnkn B EC.

Jlimepamypa ma 0odamkKosi Oxcepena 0aHuUx
https://clever-energy-scenario.eu/#launch-event
https://www.irena.org/Publications/2023/Jun/World-Energy-Transitions-Outlook-2023
3a80aHHsA CPA:

BHecok bioeHepreTnkn y 60poTbby 3i 3MmiHOMO KnimaTty

CuposuHa gna BupobHuurea 6iorasy

1. Buau Tta Knacudikauia cmposuHKU ana BUpobHMLUTBa biorasy

2. XapaKTepuCTUKM Ta BIACTMBOCTI CUPOBMHM, WO BNIMBAOTb Ha BUPOOHULTBO Hiorasy
3. MeToAam OUiHKM NoTeHUiany BUPOOHULTBA Giorasy 3 oOKpemmx BUAIB CUPOBUHM
Jlimepamypa ma dodamKosi Oxcepena 0aHuUx

1. Tomac AmoH, XapTBuK ¢oH bpenos, 1 ap. PykoBoacTeo no 6morasy: ot nosy4eHms go

ncnonb3osaHua // Fachagentur Nachwachsende Rohstoffe e. V. (FNR), Gulzow, 2010.
— 215 c. https://mediathek.fnr.de/guide-to-biogas-from-production-to-use.html

2. Geletukha, G., Kucheruk, P., Matveev, Y. (2022). Prospects and Potential for
Biomethane Production in Ukraine. Ecological Engineering & Environmental
Technology, 23(4), 67-80. https://doi.org/10.12912/27197050/149995

3. P.P. Kucheruk, Y. B. Matveev, D.S. Komarchuk, S.A. Shvorov, V.E. Lukin, O.0.
Opryshko, N.A. Pasichnyk, R.S. Rakhmedov EXPERIMENTAL RESEARCH OF THE

METHANE FERTILIZATION PROCESS: Monograph — Amazon Kindle, 2022. - 233 p., ISBN
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https://bioenergyeurope.org/article/429-bioheat-4.html
https://clever-energy-scenario.eu/#launch-event
https://www.irena.org/Publications/2023/Jun/World-Energy-Transitions-Outlook-2023
https://mediathek.fnr.de/guide-to-biogas-from-production-to-use.html
https://doi.org/10.12912/27197050/149995

978-82-693070-0-9. https://www.amazon.com/EXPERIMENTAL-RESEARCH-
METHANE-FERTILIZATION-PROCESS-ebook-dp-

BOBHQNY2TG/dp/BOBHQNY2TG/ref=mt other? encoding=UTF8&me=&qid

4. 3HayeHHA 6aTy-TecTiB ANA aHani3y noTeHuiany. MNopiBHAHHA MeToAiB Ta Npobaemu
OLiHKM cybcTpaTy Ta edpeKTUBHOCTI 6iorasoBmx yCTaHOBOK
https://task37.ieabioenergy.com/wp-

content/uploads/sites/32/2022/02/Batch tests web END.pdf
3a80aHHA CPA:

MeToaMyHI niaxoamn 40 OUiHKM NoTeHuiany BUpobHMLTBA Hiorasy

10

CuposuHa gna BupobHuurea 6iorasy

1. MeToau Ta edpeKTUBHICTb NonepeaHbOi 06PO6KM cMpOoBMHM Nepes, 36poaKyBAHHAM

2. MeTogm KoHcepBaLii Ta 36epiraHHA CE30HHMX TUNIB CUPOBUHMU

3. EKONOriyHi Ta arpoTexHiyHi aCcNeKTn BUKOPUCTAHHA Pi3HUX BUAIB CUPOBUHMU

4. CTaTUCTMKA BUKOPUCTAHHA CUPOBUHM AnsA BUPobHMUTBA Biorasy B YKpaiHi Ta B EC

Jlimepamypa ma 0o0amkosi Oxcepena OaHuUX

1. Giuntoli J, Agostini A, Edwards R, Marelli L, Solid and gaseous bioenergy pathways:
input values and GHG emissions. Calculated according to the methodology set in
COM(2016) 767, EUR 27215 EN, d0i:10.2790/27486.

2. https://www.iea-biogas.net/files/daten-
redaktion/download/Technical%20Brochures/pretreatment web.pdf

3as0aHHa CPA:

BnauB pisHMX meToais nonepeaHboi 06pobKM cMpoBUHU Ha BUXig, CHa

11

MeTtopam i cnopyau pna BupobHuuTea 6iorasy Ta 6iomeraHy

1. TeopeTMYHi OCHOBUM TEXHONOTIi MeTaHOBOro 6poAiHHA

2. Buam 1a ocobamnsocti aHaepobHux depmeHTEpiB

3. TexHOoNOoriYyHi cxemu CTaHLi BUpobHMLUTBA biorasy Ta biomeTaHy

Jlimepamypa ma dodamkosi Oxcepena 0aHUX

1. Tomac AmoH, XapTBuK ¢oH bpenos, 1 ap. PykoBoacTsBo no 6Morasy: oT Noayy4eHua 4o
ncnonb3osaHua // Fachagentur Nachwachsende Rohstoffe e. V. (FNR), Gulzow, 2010.
— 215 c. https://mediathek.fnr.de/guide-to-biogas-from-production-to-use.html

2. https://webarchive.nationalarchives.gov.uk/ukgwa/20130402151656/http:/archive.d
efra.gov.uk/environment/waste/residual/newtech/documents/mbt.pdf

3ae0aHHsA CPA:

MexaHiko-6ionoriyHa 0bpobka TIB 3 BupobHMLUTBOM biorasy

12

MeTtoaum i cnopyau ana sBupobHuyTea biorasy ta 6iomeraHy

1. OCHOBW TEXHOJIOTYHOrO NPOEKTYBAHHA HBiorasoBmx ycTaHOBOK. MaTtepianbHi 6anaHcu

2. MapameTpu Ta KOHTPOJIb Npouecy. IHribiTopu Ta akTMBaTOPU Npouecy

3. MeTogm Ta cnopyam nonepeaHboro o4YMLeHHs b6iorasy

4. MeToau Ta cnopyam 3b6arayeHHA biorasy Ao 6iomeTaHy

Jlimepamypa ma 0o0amKosi Oxcepena 0aHuUx

1. Irini Angelidaki, Lars Ellegaard, Anders Hay Sgrensen and Jens Ejbye Schmidt (2002).
The anaerobic process // Environment & Resources, The Technical University of
Denmark, Building 115, 2800 Lyngby, Denmark. — 114 p.

2. Teodorita Al Seadi, Dominik Rutz, Heinz Prassl, Michael Kottner, Tobias Finsterwalder,
Silke Volk, Rainer Janssen (2008). Biogas handbook // University of Southern Denmark
Esbjerg, Niels Bohrs Vej 9-10, DK-6700 Esbjerg, Denmark. — 126 p.

3. Bauer, F., Hulteberg, C., Persson, T., & Tamm, D. (2013). Biogas upgrading - Review of
commercial technologies. (SGC Rapport; Vol. 270). Svenskt Gastekniskt Center AB.
http://www.sgc.se/ckfinder/userfiles/files/SGC270.pdf

4. Atelge, Rasit & Senol, Halil, et al. A Critical Overview of the State-of-the-Art Methods

for Biogas Purification and Utilization Processes. Sustainability 2021, 13, 11515.

https://doi.org/10.3390/su132011515.
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https://task37.ieabioenergy.com/wp-content/uploads/sites/32/2022/02/Batch_tests_web_END.pdf
https://task37.ieabioenergy.com/wp-content/uploads/sites/32/2022/02/Batch_tests_web_END.pdf
https://www.iea-biogas.net/files/daten-redaktion/download/Technical%20Brochures/pretreatment_web.pdf
https://www.iea-biogas.net/files/daten-redaktion/download/Technical%20Brochures/pretreatment_web.pdf
https://mediathek.fnr.de/guide-to-biogas-from-production-to-use.html
https://webarchive.nationalarchives.gov.uk/ukgwa/20130402151656/http:/archive.defra.gov.uk/environment/waste/residual/newtech/documents/mbt.pdf
https://webarchive.nationalarchives.gov.uk/ukgwa/20130402151656/http:/archive.defra.gov.uk/environment/waste/residual/newtech/documents/mbt.pdf
http://www.sgc.se/ckfinder/userfiles/files/SGC270.pdf
https://doi.org/10.3390/su132011515

5. Angelidaki, Irini & Xie, Li & Luo, Gang, et.al (2019). Biogas Upgrading: Current and
Emerging Technologies. DOI:10.1016/B978-0-12-816856-1.00033-6.
3as0aHHsa CPA:

MeTtoam ctabinisauii Ta onTMMizaLii TexHoIoriYHoro npouecy BUpobHMUTBa biorasy
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BUKOpPUCTaHHA OCHOBHMUX Ta NO6iYHMX NPOAYKTIB TexHoNorii BUpobHMLTBA Biorasy

1. Cknaa, di3nMyHi Ta NannBHI XapaKTepucTnkM biorasy Ta biometaHy

2. BMpOOHNLTBO eNeKTpMUYHOI Ta TEN/I0BOI eHeprii 3 biorasy

3. BMpoOHMLTBO Ta BUKOPMUCTAHHA CTUCHEHOrO Ta 3pigKeHoro biomeTtaHy

Jlimepamypa ma 0o0amkosi Oxcepena 0aHuUX

1. Teodorita Al Seadi, Dominik Rutz, Heinz Prassl, Michael Kéttner, Tobias Finsterwalder,
Silke Volk, Rainer Janssen (2008). Biogas handbook // University of Southern Denmark
Esbjerg, Niels Bohrs Vej 9-10, DK-6700 Esbjerg, Denmark. — 126 p.

2. Catalog of CHP Technologies. U.S. EPA Combined Heat and Power Partnership.
September 2017. www.epa.gov/

3. Sustainable Heat Use of Biogas Plants. A Handbook 2nd edition. 2015 by WIP
Renewable Energies, Munich, Germany www.biogasheat.org

4. Ammenberg J., Gustafsson, M., O’Shea, R., Gray, N., Lyng, K-A., Eklund, M. and
Murphy, J.D. (2021). Perspectives on biomethane as a transport fuel within a circular

economy, energy, and environmental system. Ammenberg, J; Murphy, J.D. (Ed.) IEA
Bioenergy Task 37, 2021:12.
3as0aHHa CPA:

TpaHcnopTyBaHHA Ta 36epiraHHA 3pigskeHoro 6iomeTtaHy. 3anpasHi ctaHuii CNG/LNG
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BUKOpPUCTaHHA OCHOBHMUX Ta NO6iYHMX NPOAYKTIB TexHoNorii BUpobHMLTBA Biorasy

1. BukopwuctanHa CO; Big npouecy 36arayeHHs biorasy go biomeTtany

2. MeToau 06p0bKM Ta BUKOPUCTAHHSA AnUrectaTy

Jlimepamypa ma 0o0amkKosi Oxcepena 0aHux

1. EBA (European Biogas Association) (2022). Biogenic CO2 from the biogas industry.
Report. https://www.europeanbiogas.eu/wp-content/uploads/2022/10/Biogenic-
CO2-from-the-biogas-industry Sept2022-1.pdf

2. David Wilken, Stefan Rauh, Ramona Fruhner-WeiR, et al. Digestate as fertilizer //
Fachverband Biogas e. V. - 64 p.

3. Utilization of digestate from biogas plants as biofertilizer (IEA Bioenergy) Clare T.
LUKEHURST, Peter FROST, Teodorita AL SEADI, 2010
https://www.ieabioenergy.com/wp-
content/uploads/2010/06/Digestate Brochure Revised 12-2010.pdf

3a80aHHsA CPA:

TexHonorii 3pigxeHHA CO;
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CTaH Ta NepcneKTUBU PO3BUTKY TEXHONOTIU BUpO6HMLTBA 6iorasy Ta 6iomeTtaHy

1. MNoTeHuian Ta NOTOYHUI piBeHb BUPOOHMUTBA biorasy Ta biomeTaHy B YKpaiHi

2. MNoTeHUian Ta NOTOYHMM piBEHb BUPOOHMLTBA biorasy Ta biomeTaHy B EBponi

3. IHHOBaLUiMHI TexHonorii BUpobHMUTBA Biorasy Ta biomeTaHy

Jlimepamypa ma dodamKosi Oxcepena 0aHuUx

1. lFeopriit lenetyxa, MNetpo Kyuepyk, HOpin MaTteees MEPCMEKTUBU BUPOBHULTBA
BIOMETAHY B YKPAIHI // AnanitnuHa 3anucka BAY Ne 29, sepeceHb 2022 p., 60 c.
https://uabio.org/wp-content/uploads/2022/09/UA-Position-paper-UABIO-29.pdf

2. Sacha Alberici, Wouter Grimme and Gemma Toop (2022) Biomethane production
potentials in the EU. Feasibility of REPowerEU 2030 targets, production potentials in
the Member States and outlook to 2050 // Guidehouse Netherlands B.V. — 35 p.

3. NoTeHuian BMpobHMLUTBa BiomeTaHy B EC. 3aincHeHHicTb uinet REPowerEU 2030,
noTeHuian BUpOOHMUTBA B AeprKaBax-yneHax i nepcnektnsn ao 2050 poky
https://www.europeanbiogas.eu/wp-content/uploads/2022/07/GfC national-

biomethane-potentials 070722.pdf
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https://www.ieabioenergy.com/wp-content/uploads/2010/06/Digestate_Brochure_Revised_12-2010.pdf
https://www.ieabioenergy.com/wp-content/uploads/2010/06/Digestate_Brochure_Revised_12-2010.pdf
https://uabio.org/wp-content/uploads/2022/09/UA-Position-paper-UABIO-29.pdf
https://www.europeanbiogas.eu/wp-content/uploads/2022/07/GfC_national-biomethane-potentials_070722.pdf
https://www.europeanbiogas.eu/wp-content/uploads/2022/07/GfC_national-biomethane-potentials_070722.pdf

4. EBA CratuctuyHui 38iT 2022 https://www.europeanbiogas.eu/wp-
content/uploads/2022/12/EBA-Statistical-Report-2022 -Short-version.pdf

5. Market state and trends in renewables and low-carbon gases in Europe. A Gas for
Climate report. December 2021

6. Klimenko, V., & Suprun, T. (2022). TexHonorii meTaHauii 4NA OTPUMAHHSA

72. https://doi.org/https://doi.org/10.31472/ttpe.3.2022.6
3a80aHHA CPA:
TexHonorii P-t-L

16 CTaH Ta NepcneKkTUBMU PO3BUTKY TEXHO/OTi BUPpO6HMLTBA Giorasy Ta 6iomeTtaHy

1. Ponb biorasy Ta 6iomeTaHy y NOM’IKLLEHHI HAaCNiAKIB 3MiHWU KnimaTy

2. TexHiKO-eKOHOMIiYHi MOKa3HMKK pobOTH BiorasoBmx Ta HioMeTaHOBUX CTAHL,iIN

Jlimepamypa ma 0odamkKosi Oxcepena 0aHUX

1. Solid and gaseous bioenergy pathways: input values and GHG emissions (JRC, 2017).
https://publications.jrc.ec.europa.eu/repository/handle/JRC104759

2. ERA-NET Bioenergy, DBFZ, Evaluation and reduction of methane emissions from
different European biogas plan concepts — EVEmBIi, ERA-NET Bioenergy Thematic
Online Seminar, October 2022. https://eranetbioenergy.net/wp-
content/uploads/2022/01/ERA-

NET Bioenergy 18012022 Highlights EVEmBi Wechselbe

3. Guidance for feasibility analysis covering biomethane investment projects.
https://www.regatrace.eu/work-packages/wp6-support-for-biomethane-market-
uptake/

4. Beyond energy — monetising biomethane's whole-system benefits
https://www.europeanbiogas.eu/beyond-energy-monetising-biomethanes-whole-
system-benefits/

5. Geographical analysis of biomethane potential and costs in Europe in 2050.
https://www.engie.com/sites/default/files/assets/documents/2021-
07/ENGIE 20210618 Biogas potential and costs in 2050 report 1.pdf

3ae0aHHa CPA:

EKOHOMIYHi acneKkT BUPOOHMLTBA Ta BUKOPUCTAHHA CTUCHEHOTO Ta 3pigKeHoro

b6iomeTaHy Ha TpaHCNOPTI

Temu NPaKTUUYHKUX 3aHATb (TEMU cemiHapiB)

1.

W

L N oW

ManueHi BhacTMBOCTI BiomacKn, meToau ii NiAroTOBKM A0 CNaatOBaHHS.

Bnane 3miHM Bos1orocTi nanmea Ha KK/ Ta NOTYKHiCTb

YTunisauia BucokoTtemnepatypHoi TeN10TM AUMMOBMUX rasiB.

BapiaHTh BnpoBaaxeHHa TELL Ha 6iomaci - TypbiHa 3 NPOTUTUCKOM, YN KOHAEHcalliliHa 3
Biabopom napu?

TexHiKo-eKOHOMIYHa OLiHKa BUPOOHMLTBA TEN/IOBOI Ta €/IeKTPUYHOI eHeprii 3 6iomacu
OuiHka nuTomoro Bmxoay b6iorasy 3 cMpoOBUHMU

BW3HaYeHHA ONTUMANbHOIO CKAAAy CyMilli Pi3HUX BUAIB CUPOBMHU Ans BUPODOHMLTBA Biorasy
Po3paxyHOK TpuBanocTi npouecy 36poarkyBaHHA B CSTR peakTopax

CknagaHHA maTepianbHUX BanaHCIiB «CMPOBMHA-NPOAYKTUY» Yy NpoLecax BUpobHULTBa biorasy

Ta biomeTaHy

10. NMpuKknaan po3paxyHKy EKOHOMIYHMX NOKA3HMKIB MPOEKTY BUPOBHMLTBA BiomeTaHy

6. CamocrTiiiHa poboTa acnipaHTa

Ha camocTiliHy po60Ty BiABOAATLCA HACTYMNHI BUAW 3aBAaHb:

CUHTETMYHOTO BiAHOBOBAaHOro meTaHy. Tennodisnka Ta TensoeHepreTmka, 46(3), 63-
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* 06pobKa i ocmMucneHHn iHbpopmalLii, oTpMmaHoi be3nocepeaHbo Ha 3aHATTSAX;

* poboTa 3 niTepaTypHMMM AxKepenamu Ta 3 cydacHumu 6BibniorpadiyHmmum i pedepatmMsHMmMU
6aszaMun OaHWUX, a TaKOX HayKOMeTpUYHUMKU nnatpopmamu (Hanpuknag, Scopus, Web of Science,
Index Copernicus, Web of Knovledge, PubMed, Mathematics, Springer, Agris, GeoRef Ta iH.).

* MiArOTOBKa A0 CKNAAAHHA eK3aMeHYy.

MoniTnKa Ta KOHTPO/Ib
7. NonitTMKa HaBYaNbHOI AUCUMUNANIHM (OCBITHBOrO KOMMNOHEHTA)

Cnctema BMMOT, AKi BUKNA4AY CTaBUTb nepes acnipaHToOM:
- BiABiAYyBaHHA NEKLil Ta CEMiHAPCbKMX 3aHATb (33 06’EKTUBHUX NPUYMH HABYAHHA MOXKe
BiaOyBaTMCb B OHNaH-GOpPMaTi 32 NOroAKEHHAM i3 KEPIBHUKOM KypcCy);
- AKTUBHICTb Ha CEMIHAPCbKMX Ta NEKLiNHUX 3aHATTAX, PeryasapHa caMocTiiMHa poboTa;
- AOTPMMaHHS CTaHAAPTIB aKagemiyHoi gobpoyecHocTi;

8. Buau KOHTPOJIIO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

MomoyHuli KOHMPOAL: eKCNPEec-ONUTYBaHHA, ONUTYBAHHA 3@ TEMOIO 3aHATTA. MaKcMmanbHa KinbKicTb
6anis — 20.

KaneHdapHuli KOHMPOb: NPOBAAUTLCA ABiYi HA CEMECTP AK MOHITOPUHI NOTOYHOrO CTaHy BMKOHAHHA
BMMOr cunabycy.

Ymosu Jdonycky 00 cemecmpo8oz20 KOHMPO/K: MiHIManbHO MNO3MTMBHA OLiHKA 3a iHAUBIAyanbHe
3aBgaHHA. CemecTpoBui penTuHr Big 30 b6anis.

Cemecmpoesuli KoHmMposb: ek3ameH — Big, 30 6anis.

Tabnuus BignoBigHOCTI penTUHroBMx 6aniB OLIHKAM 32 LLIKAJIOH:

Kinekicms 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 Hobpe
74-65 3a40BiNbHO
64-60 JocTaTHbO
MeHwe 60 He3apgoBinbHO
He BMKOHaHi ymoBU [OMYCKY He ponyweHo

9. [opaartkoBa iHpopmauia 3 gucumnniiHm (0CBiTHbOro KOMNOHEHTA)

Hemae

Po6ouy nporpamy HaB4yanbHOI gucuuniinm (cunabyc):

— ~
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CKknapeHo 3aB. Bigainy, 4.T.H., C.H.C., leneTyxotwo I'.T". /"47?1"“’

YxBaneHo: BuyeHoto pagoto ITT® HAH Ykpainuu (npoTtokon Ne 7 Big, 11 keiTHa 2024 p..)



