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OEPMEHTATOP, [IPECYBAHHSA ) KOMY.

Cdepa 3acTocyBaHHS pO3pPOOKH - BUPOOHHUIITBO O1OMETaHY.

O6’exT po3pO0JEHHS - BHUKOPUCTAaHHS BTOPHUHHOI CHPOBUHH I[yKPOBOTO
BUPOOHMIITBA 3 METOIO JOOYBaHHs Oiorasy Ta JJisi MOAAIBIIOT epepoOKHu y OloMeTaH.

Meta poboTu - AocCHiKEHHsI Oiorasy Ta aHajli3 MOro CKJaaay, BU3HAUYCHHS
CUPOBHMHHM JJI1 BUPOOHUIITBA O10ra3y, MPOEKTYBaHHS BUPOOHUYOI JIIHII O10METaHy Ha
0a3i IYKpPOBOTO 3aBOJY 3 YpaxyBaHHSIM J0CBiAy TeodimojdbChbKOi €HEepreTHYHOl
KOMIIaHii.

HoBu3Ha oxepxkaHuxX pe3ysibTaTiB - PO3MVISIHYTI MOXJIMBOCTI J100YBaHHS
O0ioMeTaHy B peaiisX CbOroICHHO1 YKpaiHu. [JockoHa10 BUBUEHA Ipyna aJbTEPHATHUB
BUPOOHUIITBA OloMeTaHy. BUKOHAHO moeTanHuil Ta MOCI1JOBUN PO3paxyHOK 3TiAHO 3
CTaHAapTaMH BUPOOHMIITBA, 3aBJISIKM YOMY BCTAHOBJICHI MOTY>KHOCTI MIANPHUEMCTBA.
Busznaueno, siki Metoau iHTeHcHdIKaIii BUpOOHUIITBA Oi0orazy MaroTh HaWOUIbIINIA
onTUMaibHUM edekT. BukoHaHO aHami3 poO3paxyHKIB 3 MOAATBUIMM BU3HAYEHHAM
pluHOTO 3armacy OioMeTaHy. BCTaHOBJIEHO ONTHUMaIbHUM BUPOOHUYMI MpoOIEC Ta
oOnaHaHHs, 3aBISIKU SKOMY 3aBOJI 10 MEPEepoOIll IyKPY Mae MOMIJIMBICTh HE JIHIIEC
3a0e3nedyBaTu cBOI MoTpeda, aje 1 HagaBaTu 010METaH y ra30TPAHCIIOPTHY CUCTEMY
VYkpainu.

[IpakTuHi pe3ynapTaTH - MpoOaHATI30BaHI Ta OOTPYHTOBAaHI TMO3WTHBHI Ta
HETaTHBHI YWHHUKWA CHUPOBHHHM, 3 SKOi € MOXIHUBICTh BHUPOOJATH OioMeTaH,
PO3paxyHKOBO BCTAHOBJICHUI MOTEHII1al BUPOOHUIITBA 010Ta3y 3 IIyKPOBOTO OypsIKY.

[IpakTruHa 3HAYUMICTH KBaJi(iKaIiifHOT pOOOTH - TOKPAIICHHS EHePreTHYHO1
HE3aJIeKHOCT1 BUPOOHUIITB Ta YKpaiHU B1J] CTOPOHHIX MOCTaYaJIbHUKIB MPUPOIHBOTO

rasy, mOKpamcHHA €KOJIOTIYHOT'O BIITMBY Ha HABKOJIMIIHE CCPCAOBHIIIC KpalHI/I



ABSTRACT

Explanatory note: 75 p., 13 figures, 6 tables, 6 diagrams, 1 addition, 39 sources.

BIOGAS, BEET PUSH, BIOMETHANE, HYDROLYSIS, ANAEROBIC
FERMENTATION, BIOREACTOR, BIOGAS COMPLEX, FERMENTATOR,
PRESSING OF PUSH.

The field of application of the development is the production of biomethane.

The object of development is the use of secondary raw materials of sugar
production for the purpose of producing biogas and for further processing into
biomethane.

The purpose of the work is biogas research and analysis of its composition,
determination of raw materials for biogas production, design of a biomethane
production line on the basis of a sugar factory, taking into account the experience of
the Teofipol Energy Company.

The novelty of the obtained results is the considered possibilities of biomethane
production in the realities of today's Ukraine. A well-studied group of biomethane
production alternatives. A step-by-step and sequential calculation was performed in
accordance with production standards, thanks to which the company's capacity was
established. It was determined which methods of intensification of biogas production
have the greatest optimal effect. An analysis of the calculations was performed,
followed by the determination of the annual biomethane reserve. The optimal
production process and equipment have been established, thanks to which the sugar
processing plant has the opportunity not only to meet its needs, but also to supply
biomethane to the gas transportation system of Ukraine.

Practical results - analyzed and substantiated positive and negative factors of raw
materials from which it is possible to produce biomethane, estimated potential of
biogas production from sugar beet.

The practical significance of the qualification work is the improvement of the
energy independence of industries and Ukraine from third-party suppliers of natural

gas, improvement of the ecological impact on the country's environment.
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Cxopo4yeHHsI TA YMOBHI MO3HAYKH
AIIK - arpapHONIpOMUCIIOBAN KOMILIEKC;
TIIB - TBepai moOyTOBI BIAXOIH;
®AO - 11e yYMOBHHII 1HIEKC CKOPOCTHUTIIOCTI;
MP - MmapkeTHHTOBUH PIK;
[II' - mapHUKOBUU ras;
OCP - opraniyHa cyxa peuoBHHA,
TEL] - TenaoenekTpo CTaHIIis;
[II" - mapHUKOBI rasu;
JIB3 - NBUr'yH BHYTPILIHBOTO 3TOPSIHHS;
JIOC - netki opraHiyHi CIOIYKH;

BJIE - BiiHOB/IIOBAJIbHA €HEPTETHKA.



Beryn

Ha crorogHimHiii [OeHb TWTAaHHA KUIBKOCTI 1 SKOCTI Ta3y € JOCHTH
npobieMaTHYHUM Ui Y kpainu. Uepes 3arpo3y oOCTpuiB JesiKi KOMIaH1i MOKH 110 HE
MOKYTh TOBHOIIIHHO 31HCHIOBATH HOBE OypiHHS 1 KallpeMOHT CBEP/IJIOBHH, a JIUIIIE
HiATPUMYIOTh OOCIIYyTOBYBaHHS HAsIBHOTO CBEPAJIOBUHHOTO (oHIy. OOTpYHTOBYETHCS
1e repesikoM (HakTopiB, 1 HANBAKIIMBIIIMM 3 HUX € Te, 110 OypoBa TEXHIKA 3 MOBITPS
MOJK€ 3/1aBaTHCA BiHiChKOBOIO. [IpoTe, HapouryBaHHS BUJOOYTKY ra3y € HaJA3BUYAITHO
HEOOX1THMM, TOMY 3apa3 € B Kpail HeOOX1THUM HapoIlyBaTH Oy IIBHUIITBO O10Ta30BUX
KOMILJIEKCIB, 3 BHUKOPUCTAaHHSM HOBITHIX TEXHOJOIIi Ta Cy4acHOro oOJaJHaHHS.
OCKiTbKHM Ta30TPAHCIOPTHA Tally3b OCTAHHHIM YacoM € JOCHUTh HE CTallIbHOIO,
NPUCYTHI BEIMKI PU3MKH 3pPOCTAHHS IIH, TAKOX XapaKTEPU3Ye€TbCS HE BUCOKOIO
AKICTIO Ta3y, II0 3aKyIOBYEThCA pPEBEPCOM y EBpOMNEHCHKUX KpaiHax, € BKpail
HEOOXITHUM BHUJAOOYBaHHS BJIACHOTO, HE TUIBKM TMPUPOJHOTO raszy, a i Oiorasy.
Oco0:11BO B yMOBax HasiBHOCTI CBOiX, BEJIMKMX Ta PO3BUHEHHUX arpapHUX BUPOOHUIITB.

a3 - € ayXe BaXJIMBOIO YACTHHOIO HAIIOTO MOBCAKACHHOTO >KUTTS, BiJ
MPUTOTYBAHHS 1K1 JI0 3alPaBKU aBTO, Bl OMAJICHHS OyIMHKY 10 CTBOPEHHS IIPOIYKITIi
Ha TMPOMUCIIOBHUX 3aBOJax, 03 sIKOi MU HE YSBISIEMO CBOTO XUTTS. B cBoro uepry
PO3BUTOK 010ra30BMX KOMIUIEKCIB JI03BOJII€E BUPOOJATH HE TUIBKA TEIJIO Ta
€JIGKTPOCHEPTiI0, a ¥ MO 3aKIHYCHHIO TEXHOJIOTIYHOTO TIPOIECY 3aJMIIAETHCS
(dbepMeToBa CUpOBUHA (JIFECTAT), IKY BUKOPUCTOBYIOTh B SIKOCTI €KOJOTTYHO YHCTHX
00puB.

CyTTeBe MOJOPOKYAHHS TPAAULIMHUX BUIIB NaIUBa 32 KOPOTKUM MPOMIKOK
yacy B YKpaiHi BIAKPUBAE IUIAX 10 1HTEHCU(IKALli BUKOPUCTAHHS aIbTEPHATUBHUX
fioro BuaiB, 06iorasy B Tomy uuncii.[1] Llnsixom peanizariii eKOHOMIYHOTO MOTEHIATY
O6ilomacu YkpaiHa MoOxke 3aJI0BOJBHUTH 110 18 % 3aranbHOi MOTpeOU B MEPBUHHUX
eHeproHocisnx.[2] 3asHaunmo, mo VYkpaiHa BKe cTaja Ha [UISX HapOILyBaHHS
BUJ00YTKY Olorasy, B CEpeIHbOMY 3a MICAIb 010ra30BHil KOMILJIEKC BUPOOII€ OlIbIIIe
8 MiH. KBT*rosa «3eineHoi» eleKTpUYHOI €HEeprii, CIAIOIYU MpHU LbOMY OJHM3bKO 2

miH. M3 Giorasy.



3a cmoBamu ouinbHHKa Hadrorasy, eneproOesmeka VYKpaiHU BHUMAarae
MaKCHMaJIbHOI CaMOJIOCTaTHOCTI y 3a0e3neueHHi eHeproHocismu.[1] Crabimizaris i
30UIBIIIEHHS BJIACHOTO BUAOOYTKY a3y € OJIHIEI0 3 HAMBaXXIUBIIIUX MEPEIyMOB IS
JOCATHEHHS] €HEePTeTUYHOI HE3aJeKHOCTI YKpaiHU 1 71 YCHIIIHOTO MPOXOKEHHS
VYkpainoro onanmoBaibHOro ce3ony 2023-2024 pp. bioras ne ayke nmepcrneKkTUBHUM
BU/I TTAJIMBA, 1 HOT0 YacTKa, 110 MOCTIMHO 301IbIITYEThCS Y TATMBHOMY OaTlaHCi KpaiHH
CBIJYUTH PO PiBEHB 11 TEXHIYHOTO PO3BUTKY. bioras Ha BiaMiHy BiJl IPUPOTHOTO Ta3y
1Ie BiTHOBIIOBAJILHUI BHJI €HEPTii, TOMY IMOTEHITIa)I Maii)ke He 3HAa€ MEX, a TAKOK Ma€
JOCUTh BUCOKY TEIUIOTBOPHICTH Ta HE MOTpeOye CKIATHOTO yCTaTKyBaHHS AJIA HOTO
BUKOpHUCTAaHHA. [IpOAyKTH 3ropsiHHS MPUPOTHOTO ra3zy MPaKTUYHO HE 3a0pyTHIOIOTH

HaBKOJIMITHE CCPCAOBUIIC, IO TAKOXK € AYIKC BAXKIIMBUM Y CYU4aCHOMY CBITI.
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BucHoBok
a3 - € gyxke BaXJIMBOK YACTHHOIO HAIOTO TIOBCAKICHHOTO JKHUTTS, BIJ
OPUTOTYBaHHS 1KI JI0 3alpaBKU aBTO, BiJ OMaJieHHA OYIWHKY 1O CTBOPEHHS
MPOIYKITi Ha TMPOMHUCIOBHUX 3aBOAaX, O€3 SAKOI MU HE YSIBISIEMO CBOTO JKHUTTS. B
CBOIO YEpry pPO3BUTOK 010ra30BUX KOMILIEKCIB J03BOJISIE BUPOOJSATH HE TUIBKU
TEIJIO Ta €JIEKTPOCHEPrilo, a W MO 3aKiHYEHHIO TEXHOJIOTIYHOIO TMpoLecy
BUKOPHUCTOBYBaTH (EpMETOBAaHY CHPOBHMHY (JIIirecTar), B SIKOCTI €KOJOTIYHO
YUCTUX JOOPHB.
Ockuibku YKpaiHa € OJIHI€I0 3 KpaiH JiIepiB MO arpapHOMYy BUPOOHMIITBY Y CBITI,
BIIMOBITHO MAa€ BEJIMKUANW TOTEHIIAT JJisi 3a0€3MEeUeHHS] BJIACHUX MOTpPed
010CUpPOBUHOIO ISl TEIJIO Ta E€JIEKTPOCHEPIeTHKH, 10 Ha ChOTOIHINIHINA Yac €
KOHY€ HEOOX1JHUM JUIsl KpaiHH.
BcraHoBiieHi BUIM MOKJIMBOI €HEPreTUYHOI CUPOBHHH JUISl albTEPHATHUBHOTO
BU0OYTKY OlomanuBa. 3rilHO 3 MpoaHaNi30BaHOIO 1H(DOpMaliero 00paHo
ONTUMAJILHUM BapiaHT, a camMe - BUPOOHUIITBO IYKPY 3 Oypsika 3 MOJAIBIIO0
nepepooKoro KoMy y Oioras.
OxapakTepr30BaHi METOIM MiABUIICHHS BUIOOYTKY Ol0MeTaHy, BIAMOBIAHO HOTO
1HTeHCU(DIKaIli 32 paxXyHOK NMOAPIOHEHHS Ta IPECYBaHHsS Ha MiArOTOBYMX €Tamax,
a TaKO IiIIrpiBaHHs, 3MIIIYBaHS Ta J0JaBaHHsA 010/100aBOK O€3MOCEPETHRO TIPH
MpoIIeC raApoIizy.
Po3paxoBaHi MOTY>KHOCTI BHUpPOOHMIITBA Ta BIJMOBIIHO OOpPaHO YCTAHOBKHU
nepepoOKH, 110 BIAMOBIIAIOTH €KOHOMIYHIA Ta €KOJIOTTYHINA mouuibHOCTi. Crin
3a3HAYUTH, MO0 OONaJHAHHS OyJIO0 PO3paxOBaHO 3 YypaxXyBaHHSIM OINTHMAJIbHUX
MaiTabiB BUpOOHHUIITBA.
BuzHaueHi BUMOTM /0 OXOpPOHM Ipalil Ta BIUIMB BHUpPOOHMIITBA Olorasy Ha
HABKOJIUIITHE CEPEIOBUIIE, 10 Ja€ OLIbIN MO3UTHBHI PE3yJIbTaTH B MOPIBHIAHHI 3
BUPOOHUIITBOM MPUPOTHOTO Ta3y a00 0e3MisUIbHICTIO.
BignoBigHo, 10 BHUIlle BUKIAACHOI iH(OpMaIli MO)KHa 3pOoOUTH HACTYITHI
BUCHOBKH, I[0 BpPaxOBYIOUM HECTaOULIbHY CHUTyallil0 B KpaiHi, a TakKoX He

IPOrHO30BaHl LIHK Ta 00’€MHM MOCTAYaHHSA MPUPOJHOrO Ta3zy y MalOyTHbOMY,
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€KOHOMIYHO TMEPCIeKTUYHUM BapiaHT BUAOOYTKY rasy O1OMETOJIOM € Kpalium
BapiaHTOM JIJIsl CHEPTETUIHOT, EKOHOMIYHOI Ta €KOJIOTIYHOI O€3MeKH BUPOOHUIITB

Ta YKpaiHu.
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