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CHUHTE3 CUCTEMU BUPOBHHUIITBA I CITAJIIOBAHHA
BIOI'A3Y HA TEIVIOEJEKTPOLEHTPAJII CIIUPT3ABOY

BiHHULIBKH HAI[IOHATBHUN TEXHIYHUNA YHIBEPCHTET

AHoTauis
[IpoBeneHo CHUHTE3 CHCTEMHM BHPOOHHUIITBA 1 CHAIOBaHHSA 0iorasy Ha TEIUTOCJCKTPOIICHTPATIl CIHUPT3aBOY.
P03p00s1eHO TPUHIIMIIOBY CXEMY TEIUTIOCICKTPOIICHTPpaTi 3 0i0ra30BOK YCTAaHOBKOM. IIpoBeneHO mindip HEoOXiIHOTro
obnagnanus. [IpoBeneHO OMIHKY BUXOMY 0iora3y Ta MOXKIUBOCTI HOro crnanroBaHHs B komiax TEL] y Burisai cymini 3
MIPUPOTHUM T'a30M.
KurouoBi ciioBa: TemioeneKkTpoIeHTpalb, Oioras, 0iora3oBa yCTaHOBKA, CMATOBAHHS, CYMIIll rasiB, YHCIIO
Bob6e.

Abstract
The synthesis of the production and combustion system of biogas at the thermal power plant of the distillery is
carried out. The basic scheme of the heat power plant with biogas plant is developed. The necessary equipment has been
selected. An estimation of the biogas output and the possibility of its combustion in CHP boilers in the form of a mixture
with natural gas is carried out.

Keywords: power plant, biogas, biogas plant, combustion, gas mixture, Wobbe number.

Beryn

3arajgpHO BiOMO, IO TEIUIOGHEPTeTHYHA Talxy3b YKpaiHu mepeOyBae y Kpu3oBoMy craHoBuimi. Lle
BHUKJIMKAaHO PsIOM (haKTOpiB: 3HAUHA YACTKa €HEeProHOCIiB, 10 52% 3aKymoBYETbCS 32 KOPJOHOM; 3 KOXKHUM
POKOM BinOyBa€eThCsI BCe OUTbIIE 3HOMIEHHS OOJaJHaHHS, 1 K HACIIAOK IOTIpPIIEHHS SKOCTI BUPOOHHIITBA,
PO3MOiTy Ta BUKOPHUCTAHHS €HeProHOCiiB; YKpaina orpumye Oinbire 50% enexrpuanoi eneprito i3 AEC, Toxai
SIK JIJIS1 eHEePTeTHYHO1 0e3MeKy KpalHu 13 OHOTO pKepenna MokHa oTpuMyBaTh 10 30% eHeprii.

VY 2017 poui npuitasiTo «HOBY eHepreTnyHy cTpaTerito YKpaiHm» 3a SKOI YacTa OTPUMAaHOI eHeprii i3
aNbTEPHATHBHUX JKEpeN eHeprii cTanoBuTh Ha 2035 p — 12,8%. Jlns po3BuHEHHX €BpONEHCHKIX KpaiH Hei
MOKa3HMK Bxe 3apa3 ckinagae 20%. PUHKN BiAHOBIIIOBAHOI €HEPrii pO3BUBAIOTHCS 3 MOCTIHUM 301IbIICHHAM
mBHUIKOCTI Ta cepu ix 3acrocyBaHHsA. biorazoBa ycTaHOBKa B IaHUI 4ac € XapaKTEpPHUM EIEMEHTOM
Cy4acHOTo, Oe3BiIXOJHOrO BHPOOHUIITBA B 0ararbOX Tally3sX CUIBCHKOTO TOCIMOAAPCTBA Ta Xap4yoBOi
MIPOMUCIIOBOCTI. SIKIIIO HA MiMPHEMCTBI € BIIXOIH CLTHCHKOTO T'OCMOIApPCTBA a00 XapuoBOi MPOMUCIOBOCTI,
3'SIBIIIETHCS peabHa MOXJIMBICTH 32 JOMOMOTOK 010Ta30BOi YCTAHOBKHM HE TITBKH MO30YTHCS BiJl TaKHUX
BiIXOZIB, ajie i 3HAYHO CKOPOTUTH BUTPATH HA €HEPTi0, MiIBUIUTH e()EeKTUBHICTh MiAMPHEMCTBA, OTPUMATH
JOAATKOBUH MPUOYTOK.

Mera podoTH — CHHTE3 CHCTEeMHU BHUPOOHHWIITBA 1 crajioBaHHS Oiorazy Ha TeIJIOSIEKTPOILEHTpai
CIIMPT3aBOY.
OcHoBHa YacTHHA
Jist mpoBeneHHs! JOCHiHKEeHb OYJ10 PO3IIISIHYTO TEIIOTEXHOJIOITYHY CHCTEMY CITUPTOBOrO 3aBONY, Ha

KoMy 71000Ba Maca ICISCIUPTOBOI  Oapau  cTaHOBUTH My=470 T/n06y  Bosorictio W =94%,

temmepatypa — 103 °C. Kpim Gapau B TexHOJIOTi9HOMY mporieci BUAiIAeThes 1800 M%/ 106y rapsdux cTidHux
BoJ, Temreparypa 93°C, Ha naHMI Yac OXOJOMKEHHS BOIH BiIOYBAEThCS Y IpaIupHi.

Ha pucynky 1, 300pakeH0 po3poOJjieHy NMPHUHLMIIOBY CXEMY TEIUIOEIeKTPOLEeHTpali i3 0iorazoBoio
ycranoBkoro (BI'Y). TemnoBa cxema 0iora3oBoi yCTaHOBKHM NpALIO€ HACTYIHUM YMHOM: BIIXOOH Y BUIJISML
Oapau i3 emHOCTI (6) HaAXOIATh Ha TEIUIOOOMIHHHMK TepMocTadinizauii cydctpaty (7), oxonomkena Oapaa
Jalli HampaBIsieThes y 6iorazoBuii peaktop (1), 32 HEOOXiAHOCTI MPOBOAUTHCS ii JOJATKOBE OXOJI0DKEHHS 200
HarpiB y Tem100OMiHHHKY (8) B 3aJI€KHOCTI BiJl IOYaTKOBOT TEMIIEpaTypH B €MHOCTI (6); LUPKYIIALISL



cyOcTpaTy y peakTopi 3a0e3medyerbes TiIpaBIIiYHUM IepeMilnyBadeM i3 HacocoMm (12); 3a OIMOMOroro
komrpecopa (15) uepes ¢inbTp (4) 6iorasz HaAXOAUTH y rasroipaep (3) 3BiAKH MOCTYMAE 10 HaJIbHUKA KOTJIA.
BuBanTaxxeHHsI BiIpalibOBaHOTr0 CyOCcTpary BiOyBa€eThes 3a JonoMororw Hacoca (13).

[Iporec anaepoOHOro 30pOIXKYBaHHS MOXKE MPOTIKATH TIpH TemiepaTypi Bix 25 1o 55 °C. Ockinbku, Mu
MaeMo Oapjy i3 TEeMITepaTypOrO BUIIIOK 3a MPOIEC 30pOKYBaHHS, TO il HEOOXIHO OXOJIOAUTH A0 3a7aHOl
Temmnepatypu. Jnsa ekonomii micus st 6iorazoBoi ycranoBku (BI'Y) Ta 3MeHIIEHHS TEXHOJIOTTYHOTO LUKITY
30pO/DKYBaHHS MPUIMAEMO TeMIIepaTypy 30pomKyBaHHs tis = 55 °C Ta mepioj 30popkyBaHHs Oiomacu 7 1io.
[Ipobnemy yrwmizamii TemyIOTH BoAW Ta OapId BHUPINIYEMO NUISIXOM YCTaHOBKH TEMJIOOOMIHHUKIB
yTuimizatopiB. BaximBor yMoBOIO BHpOOHHMITBA Oiorady € HEOOXIJHICTh MiATPUMYBAaTH TOCTIHHY
TEeMIIepaTypy OpraHiuHOI CyMillli y peaxkTopi, MpU 4YOMY i3 MiJBHIIEHHAM TeMIIepaTypu 30pOaKyBaHHS
JOMYCTHMI KOJNMBaHHS W€l TeMmrepaTtypu 3MEHINYIOThCS i s ti = 55 °C cranoButs £ 0,5 °C. Tomy,
HAJTMIIIKOBY TEIIOBY €HEPTil0 CTIYHHUX BOJ Ta Oapu BUKOPUCTAEMO Ut TepMocTabinizanii BI'Y 1 migirpiBy
BOJIM B TEXHOJIOTIYHINM CXeMI1 TEIJIOCICKTPOIICHTPAJII.

B pe3ysnbTati aHaepoOHOro 30pOoKyBaHHS MEISICHOT Oapau B 0iora3oBiii YCTaHOBIII MOXHA OTPUMATH
8319,3 M*/n06y Giorasy 3 Ternororo cnamopanss 20,764 MJ[x/M>. YTumizanis HaJTHIIKOBOT TEIUIOTH 6ap/u
npu cepeaniid i temnoemHocti 3,9 xJDx/kr Bim Temmneparypu 93 °C go 55 °C pmacte TemoBoi eHeprii
noryxHictio 1,018 MBT. 3rigno [4] ximiuHud ckiaj Oiora3y, SIKHH YTBOPIOETHCS I 4ac METAHOBOI'O
30popkyBanHs, HactynHud: CHa = 58 %; CO2 = 39%; N2 = 1,2%; O, = 1,8. B 0iorasi Takox HpUCYTHIH
CIpKOBOJICHB, aJie OCKUJILKH BiH arpeCUBHUI 1 BUKIMKA€E KOPO3il0, TOMY HOr'0 OMEPETHBO OUUIIYIOTh.

Ockinbku, BupoOsieHoro y BI'Y Giorasy Oyme HeAOCTAaTHHO sl 3a0e3IeUEHHS MMOBHOI MOTY)KHOCTI
TEIUIOCNIEKTPOIIEHTPaIl TO OyIeMO BUKOPUCTOBYBATH CyMilll Oiorasy Ta MPUPOIHOrO ras3y jis CHAaJCHHS y
KOTJII.

[Ipu mepexoni 3 OHOTO HA IHIIMI BWJ TA30BOTO MaliMBa a00 MpU 3MiHI CKiIany Ta (Hi3UKO-XIMIYHUX
BIIACTUBOCTEN OJTHOTO i TOTO 3K TOPIOYOro ra3y He MOBUHHI 3MIHIOBATHCS OCHOBHI XapaKTEepPUCTUKU MIPOIIECY
TOpiHHS 1 apaMeTpr POOOTH Ta30BUKOPHCTOBYIOUOr0 00IaHAHHS.

Jlo HUX BITHOCUTBCS:

1. TemoBa MOTYXKHICTh MATLHUKA;

2. KinbkicTh AyTTHOBOTO HOBITPS;

3. Cranuii TUCK ra3y 1 IOBITPs Mepe/] MabHUKOM;

4. CraJti eKoJIOT19HI XapaKTePHUCTUKH.

Y po06ori [5] BBOIUTHCS MOHATTS B3aEMO3aMIHHOCTI Ta3iB IS CHIAIOBAHHSA iX y OMHOMY MalbHUKY. [Ti
B3a€MO3aMIHHICTIO Ta3iB OymeMO pO3YMITH MOXIIMBICTh CHANTIOBAHHSA iX Yy HaJbHUKaX 0€3 MopyIIeHb
MaCMOPTHUX XapaKTEPUCTHK, 3HWKEHHS TOKa3HHKIB eHeproe(eKTHBHOCTI Ta 0e3 3MIHM KOHCTPYKIIi SIK
MaJabHMKIB, TAK 1 MAJUBOCIAIIOBAILHOIO 00IaHaAHHS.

["a3m BBaXkarOThCS B3a€MO3aMiHHAMM [5] 6e3 BHECEHHS 3MiH y pOoOOTY MaIbHUKIB 32 YMOBH PIBHOCTI IS
Hux grcen Bo66e (Wo), sKi XxapakTepu3yroTh TEIUIOBY MOTYXHICTh 1 aepOAMHAMIYHI ITapaMeTpH MalbHUKIB
MPH TIOCTIHHOMY THCKY rasy.

Wo; =Wo; = const + 5%. Q)

ne Woi,Wo,— posmmpeni uncia Bo66e anst 3aMiHHOTO Ta3y i TOro, 10 3aMiHse.

OCHOBHHM Ta30M € TIPUPOIHHIL T'a3 i3 TemIoTow 3ropaHHs 32,5 MILx/M>. Ta30M SKHM 3aMiHIOEMO €
cymimm Giora3y Ta MPUPOIHOTO Ta3y 3 TEIIOTOK 3ropaHHs 26386 kJ[x/M%. Pos6ixmicTh Mix dmciaoM Bo6oe
It (Box rasie ckinanae 0,6%, oTke MokKHA 3pOOMTH BICHOBOK, IO JIaHi Ta3u € B3a€MO3aMiHHUMU.

TepMiH OKYITHOCTI IPOEKTY CTAHOBUTH 5,24 POKY.

BUCHOBKU

[TpoBeneHo cuHTE3 CHCTEMH BHPOOHHMITBA 1 CHATIOBaHHSA O0iorasy Ha TeIUIOEIEKTPOLIEHTPal
crimpr3aBoay. Po3po0ieHO TPUHIUIIOBY CXEMY TEIUIOCNEKTPOLeHTpalti 3 0i0ra3oBOl0 yCTaHOBKOW. B
pe3ynbpTaTi aHaepoOHOTo 30pOKYBaHHS MEJSICHOI Oapau B 6iora3oBiil ycTaHOBINI MoxHa oTpuMatd 8319,3
M%/1106y Giorasy 3 Temmororo cmamopanHs 20,764 MJIx/m3. TIpoeneni pospaXyHKHM MO BH3HAYEHHIO
MOXJIMBOCTI CIIAIIOBaHHS CyMillli MPUPOJHOrO ra3y i 6iorasy, mokasainy, mo po30ixHicTs MiXk drcioM Bob6e
Ut 1BoX TaziB ckianae 0,6%. Lle cBimuuTh Ipo MOMKIIMBICTE CITAIFOBAHHS CYMIIlll y TAIbHUKAX 0e3 OPYIIeHb
MACTIOPTHUX XapaKTepUCTHK, 3HM)KEHHS MOKa3HMKIB eHeproeeKTHBHOCTI Ta 0e3 3MIHM KOHCTPYKLIl
MaJIMBOCHANIOBAIBHOrO 00NaaHaHHs. TepMiH OKYITHOCTI IPOEKTY CTAHOBHUTD 5,24 POKY.
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Pucynok 1 — IIpuHumnoBa TemnoBa cxema TensoesnekTpounenTpan iz bI'Y
1 — Giora3oBwii peakTop; 2 — KOTex; 3 — ra3rojibiaep; 4 — ¢hinbTp Oiorasy; 5 — maposa TypOiHa; 6 — EMHICTH s Oap/u; 7 — TEMIOOOMIHHHK TepMocTalimizarii; 8 —
TEIUI00OMIHHUK AOTPiBYy cyOcTpaTy; 9 — neaeparop; 10 — Hacoc mupkKyssimiiamii; 11 — Hacoc KOHTYpyY TepMocTadimizanii; 12 — Hacoc TiApaBIiYHOrO MepeMinryBada;
13 — nacoc BianpanpoBaHoro cyocTpary; 14 — Hacoc cBixoro cyocTpary; 15 — kommpecop
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