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TEXHOJIOI'TI OJEPKAHHS BIOT'A3Y I OPTAHIYHUX JIOGPUB B
AI'POBUPOBHHUITBI

C.M. YMuUHCbKM#, KaH/I. TEXH. HAYK
OoecbKuti 0eparcasHull azpapHuil yHigepcumem

V3aeanvueni i cumme3o068ami OCHOBHI HANPAMKU [ MEXHON02I] 00epPHCAHHS
biocazy i opeauiuHux 000pus 3 6i0xo0die azposupoonuymea. Hasedeno ocHoHI
MeXHIKO-eKOHOMIYHI NOKA3HUKU 0I02a308UX YCMAHOBOK.

KurouoBi cioBa: 0iora3s, 610ra3oBHii peakTop, OpraHiuHi J00puBa.

Beryn. OgHuM 3 MOXJIIMBHX CIOCOOIB OTpUMaHHsL eHeprii 3 OioMacu € il
aHaepoOHe 30poI>)KyBaHHS B 010ra30BUX YCTaHOBKax. B sIKOCTI BUX1AHOI CUPOBUHU
JUTsl 30pOJIKYBaHHSA MOXKYTh OyTH BHUKOPUCTaHI MPAKTUYHO BCl BUAM OpPraHIYHHMX
BiAx0AiB. [lepm 3a Bce 11€ BIAXOAM CUILCHKOIO TOCHOIapCTBA TBAPUHHOTO (THIM) 1
POCIMHHOTO MOXO/KeHHA. Lle MoXyTh OyTH TakoXX BIOXOAU MPOMHUCIOBOCTI
(I[yKpOBUX, CIHPTOBHUX, MOJIOYHUX, MUBOBAPHUX 3aBOJIIB), a TaK CaMO CTaHIIIH
OUHUIIEHHS KOMYHAQJIBHUX CTIYHMX BOJA. [HIIOIO MOMIIMBICTIO € BHKOPHUCTAHHS
MPUPOJIHUX MPOIECIB aHAepOOHOro 30pOKYBaHHS, MAa€ MICIIe Ha TOJIIrOHax Ta
3BasnIax TBepaux nodyrosux Biaxoxdis (TTIB).

IIpo6aema. TexHOIOTiSI METAHOBOTO 30pOKYBaHHS JO3BOJISIE OTPUMYBATH KPiM
JOKepena eHeprii y BUIIIsAAl 0iorasy BHCOKOSKICHI JoOpHBa Ta O1IKOBO-BITaMiHHI
KOpPMOBI T0OABKHM 1 TIO CYTI € 0€3BIIX0JHOI0. TOMY B PO3BHHEHHX MPOMUCIOBHUX
KpaiHax HEOOXIiJHICTb CHOPYKEeHHsI OiorazoBux yctaHoBOK (BY) BuszHauaeThcs
TppOMa (haKTOpaMu: OJIEp’KaHHSIM JKepesia eHeprii, CUILChKOTOCMOAAPChKUX
no0OpUB Ta BHUPIIIEHHSM €KOJOTiyHUX mpobOsem. Iluroma Bara uux QakTopiB
PO3pI3HAEThCA ISl PI3HUX KpaiH 1 3aJ€XHUTh BiJ LIIH HA €HeproHocli 1 JoOpuBa, a
TaKO €KOJIOTTYHOTO 3aKOHOJABCTBA KPAaiHU 1 CTYNEHs MIATPUMKH BITHOBIIOBAHUX
JIKEpes eHeprii.

AHaJi3 ocTaHHIX JochaixxeHb i myOuaikamii. BukoHaHo cuHTE3 HaNOUIBII
e(eKTUBHUX TEXHOJOTIN 1 MPUIOMIB OTpUMaHHsS 0iora3y 1 JOOpUB 3 OpPraHiuHUX
BinmxoniB [1,2,3], mpoBemeHO NATEHTHWM TIONIYK BHHAXOMAIB, OONagHAHHS Ta
peaktopiB [4]. Ha mimcraBi mpoBeneHOro anHamizy c(opmylibOoBaHI HACTYIHI
MIOJIOKEHHSI.

Metra fgochailiKeHb: y3araJlbHUTH Ta CHHTE3YBaTH OCHOBHI  HAMPSIMKHU
TEXHOJIOTIYHOTO TMPOIIECY OJiep>KaHHs Oiorasy 1 opraHiyHUX JOOPUB 3 BIAXOIB
BUPOOHMIITBA, JaTH PEKOMEHJAIlli MO CTBOPEHHIO ONTUMAIBHUX KOHCTPYKIIIH
010Tra30BUX PEAKTOPIB 1 YCTATKyBaHHS.

PesyabTatn gociimkenb. biorazoBa ycraHoBKa Mpaloe 3a MPUHLUIIOM
aHaepoOHOro 30poKyBaHHs (0€3 A0CTyIy KUCHIO). Pinki 610BiAX0U, HATXOIATh
0 CaMOCIUIaBHIA CHUCTEM1 THOEBUJAJIEHHS B TMpUUMalIbHYy €MHICTh abo
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NepeKayyrThcss (PeKaJTbHUMU HacocaMu MO TpyOompoBoay. Y mIpHUiManbHIM
€MHOCTI (EMHICTb TOMOT€HI3allli) BiIOyBa€TbCs MEPBUHHA MiArOTOBKAa CUPOBHUHH,
O10BIIXOIM JOBOMATHCS OO IIEBHOI KOHCHUCTEHIII BOJOIOCTI  IUIAXOM
nepeMilllyBaHHs, TaAKOXK BiOYBaEeThCs MepBUHHA (DepMeHTAIllsI €KCKpeMeHTIB. Jlai
B110yBa€ThCs 3aBaHTaXXEHHs B peakTopu (b6iopeakTop, pepmenTaTop). biopeakTop
- 1I¢ TIOBHICTIO T€PMETUYHHMM pe3epByap (€EMHICTH), 0OpoOJieHa aHTHUKHUCIOTHUM
MOKPUTTSIM, 1 aHTUKOPPO31IIOHHA 3 30BHI. Takok 610peakTopH TEII0130TI0I0ThCS,
JUIE  KOXHOT  0lora3oBOi  yCTAaHOBKM INAp YTEIUICHHS  PO3PaxOBYETHCS
1HAMBIAyanbHO. Lle 3aneXuTh BiJ KIIMaTHYHUX YMOB PETioHy e Oyae OynayBaTHCh
Oiora3zoBa ycTaHOBKa. 30pO/IXKyBaHHs TBAPUHHULIBKUX CTOKIB, BAX0/1B OiifHi, a00
Oapu BiIOYBa€eThCs came B 010peaKTOpax BUKOHAHUX 3a IPUHIIMIIOM F€pMETHYHIMI
eMHOCTI. biopeakTopy MOXyThb OyTHM BHUKOHaHI SIK 3 MOHOJITHOTO 3a1i300€TOHY,
Tak 1 crajeBux emHocTell. [lpairoe 3a mpuHIUIOM Oe3MepepBHOTO IUKIY TOOTO
HIOJHS HAAXOAWTh MIATOTOBICHHM CyOCTpar B Olopeakropu, 1 Tak camo
BUBAHTAXYETHCS 3 peakTopa rnepepodsieHe (mepedpokeHa CUPOBHUHA) HA BUXO/II
010100puBO. YrpaBiiHHA POOOTOI0 BCi€l 610ra30oBOi CTaHINI IPOBOJAMTHCA 3a
KOMaH/JaMM BiJl LEHTPaJbHOrO MPOTPAMHOIO MOJYJsi B IMPOrPaMHO-YaCOBOMY
pexuMi 1 TO JaTYMKaM TpaHUYHUX 3Ha4YeHb. Y 010ra3oBUX YCTaHOBKax
3aCTOCOBAHMN  MOJYJIbHUN MNPUHIMI, 110 JIa€ MOXJIMBICTh  YCTaHOBII
(YHKLIOHYBaTH B KOMILIEKCI, 3a]I1IF0I0YU BC1 PEAKTOPH, a B BUNIAJKY HEOOX1THOCTI
B3a€EMHO 3aMIHIOBATH a00 BHKJIIOYATH OKPEMI PEAKTOPH, 110 A€ MOXIHUBICTh
PEryIIOBATH TEXHOJIOTTYHUN MPOLIEC, a B BUIMAJKY aBapiiHOI CUTYyallli MPOBOJNUTH
PEMOHT HE 3YINUHSIOYM MOBHICTIO BECh TEXHOJIOTTYHUI MOAYJb. 3aCTOCOBYIOUYHU
MOAYJIBHUN TPUHIUO OpH 30UIBIIEHHI MOTYXXHOCTI JIETKO MOHA 30UIBIIATH
yuciIo 010peakTopiB B MOJIYJIbHUI KOMILIEKC. Y peakTopl s epeKTUBHOI poOoTH
OakTepii  TIATPUMYEThCS  TIEBHA  TeMmmepaTypa. B 3amexHocTi  Bif
OOpaHOrOTEXHOJIOTTYHOTO MpOLEeCy iX TpHU: MCUXO(]UIBHUN -TeMIepaTypHUi
pekuM, MIATPUMYEThCS poboua Temmeparypa 20-25C; wme3odinbHUN -
TEMIIEpATypHUN  PEXKHUM, MIATPUMYEThCS pobOoua  Ttemmeparypa 25-40C;
TepMODUILHUN - TEMIEPATypHHUN PEXuM, MIATPUMYETHCS poOoda TemIeparypa
noHax 40C. IlepeminryBaHHS BCEepeIWHI peakTopa 3AIMCHIOETHCA JIEKIIbKOMA
cnocobaMu. 3aHypeHHUMH MIIIaJKaMHd, B JESIKUX BHUIAJAKaX 3aCTOCOBYIOTHCS
MHEBMAaTH4YHI Mimanku. TepmiH ciayxx6u peakropa Ounbm 25-30 pokis. Ilicns
30pO)KyBaHHS Ha BUXOJ1 OTPUMYIOTH JIBa MPOAYKTH 1€ - 6iorasz 1 MiHepasi30BaH1
a30THI 100puBa. TepMiH cityk0u peaktopa O1abi 25-30 pokiB [5,6,7]. BinpeaeHus
Oiorazy BiIOyBa€eTbCs MO TpPyOONpPOBOAY, SKHI OCHAIEHUWA MPUCTPOSIMHU
aBTOMATUYHOI'O BIJIBEICHHS KOHJEHCATy Ta 3alMo0LKHUMH MPUCTPOSAMH, SKi
3aXUIIAI0Th Ta3roJbJICp BiJl TMEPEBUIICHHS JOMyCTHMOTO THCKY. IIpuctpoi
MPALIOIOTh MO JaTYMKaM TpaHUYHHUX 3Ha4eHb. CHCTeMa aBTOMATH30BaHA, TaKOXK
MOJKE TMpalioBaTH B MaHyalbHOMY (py4yHOMY) pexumi. 3 Tasroibiaepa uae
Oe3nepepBHa IMojaya Oilorazy Ha KOTeHepaliiiHy YCTaHOBKY abo cHucteMy
ouniieHHa rasza. Koreneparuis siBiasie co0OI0 MPOIEC COUTBHOTO BHPOOJICHHS
eJIEKTPUYHOI 1 TEmIoBOi eHeprii B €IMHOMY TEPMOAMHAMIUHIA  IUKJI,
BUKOPHCTOBYIOUM OJMH BHUA TnanuBa. Korenepaiiss OJHOYAaCHO 3aJI0BOJIbHSE



ATPAPHMI BICHUK TIPUYOPHOMOP’SI Bum. 67. 2013p.

BUMOraM 1o 0araTbOM BHJAaM €HEprii 1 MO>K€ BUKOPHUCTOBYBATHUCS Maibke IMpHU
OyJb-IKOMY BHUPOOHHUIITBI, Iepepodri ado y cdepi KOMyHAIBHUX IOCHYT.
Bukopucrannst npupoHoro rasy abo 6iorasy, BiJi KOTEHEpAaTUBHOTO OOJIa HAHHS
nae 6araro npuadaHb - (piHAHCOBA BUrOja, €KOJOTIYHICTh (HAWMEHIITUN MOKa3HUK
Bukuay CO2), BUCOKa TEIUIOTBOPHA 3/IaTHICTh, OCTABKa MaJluBa MO TpyOax Ta iH.
BupoOiieHy eHepriio MOKHa BHUKOPHCTOBYBATH SIK JUIsl HarpiBaHHsS, TakK 1
OXO0JIO/pKeHHS. B mporeci poOOTH €IeKTPOCTaHIll BeJMKa YacTHHA TEIUIOBO1
eHeprn BHUBOJIUTHCS B aTMOC(eEpy aepes OXOJ'IOI[)K}’BEIJ'IBHl KpYroBOpoTH abo uepes
TUMOBI Ta3u. Benuky wacTuHy I1i€l eHeprii MO)KHa IMOBEPHYTH 1 pallioHAIBHO
BUKOPHUCTOBYBaTH. [aKUM  YHMHOM, MOKHAa  30UTBIIUTH  €(PEKTUBHICTH
enektpocranmii Ha 30-50%, 1 edextuBHICTH KoreHeparii mo 80-90%. VY
KOI€HEpAaTUBHOrO 00JagHaHHs HabaraTto OLIbIIe NepeBar: - BUKOPUCTAaHHS €Heprii
HalOUTbII €(PEKTUBHOTO TMajvBa; - 3MEHIICHHS KUIBKOCTI BUKHJIB, - ICTOTHE
3MEHIIIEHHS] BUTPAT HAa BUPOOHMIITBO, IO MiJIBUIYE KOHKYPEHTOCIPOMOKHICTh
MIIPUEMCTBA; - MOKJIUBICTh 3alpPONOHYBATU CIOKMBa4aM HaWOUIbII JCIIEBY
CHEPrilo; - HAMMEHIII BTPAaTU €HEPrii B ACIICHTPAI30BaHIil CUCTEMI; - HAPOHKEHHS
KOHKYpeHIlli y cdepl BUPOOHHUIITBA €HEPrii; - BIIHOCHO KOPOTKUN TEpMIH
OKYITHOCTI 00JIaTHaHHS.

OtpumaHy B TMpoOIECI KOTEHepallli €HEepriro MOXHa BHKOPHUCTOBYBATH: -
HarpiBaHHS BOAW IS OMAJCHHS, 1 I OTPUMaHHS Tapsdoi BOAM IS

KOPUCTYBaHHS; - Yy BHpPOOHMITBI Tapa; - y BUPOOHULTBI XOJOAY; - B
TEXHOJIOTIYHUX MPOLECaX, BAKOPUCTOBYIOUHU TEILJIO BIAXIHUX ra3iB.

OTprMaHy €Heprilo MOKHAa BUKOPUCTOBYBATH: - Il 3a0€3MEYEHHS MpoLecy
BJACHOTO BHUPOOHMIITBA; - TMPOAABATH JIIEH30BAaHUM MiANPUEMCTBAM, IO

3aiiMarOThCS PO3MOIITIOM ab0 Mepeaayeto eeKTPOCHEPTii.

Korenepaiiito 3/11iCHIOIOTh, 3aCTOCOBYIOUH: - IBUTYHU BHYTPILIHBOTO 3TOPSIHHS;

- TapOBi Ta ra3oBi TypOiHU; - €JIEMEHTH NaIKNBA; - MIKpOTYpOiHu. Tpurenepaiis -
KOMOIHOBaHE BUPOOHUIITBO €IIEKTPOCHEPTIi, TETUIOCHEPTIT i1 XOJIOYy.

Xo0J104 MOKHA OTPUMATH: - Y XOJOAWIBHUX MAallMHaX KOMIIPECOPHOIO THUILY, AJIs
IPUBOJY BHUKOPUCTOBYIOTH €JEKTPOMOTOP; - B XOJIOAWJIBHUX MallUHaX
abcopOmiitHoro Tumy. TpureHeparlisi BUTiTHA THM, III0 J1a€ MOXJIHMBICTH JTOCUTh
e(EeKTHBHO BUKOPHCTOBYBATH TEIUIOCHEPTII0 HE TUIBKU B3UMKY - JIJISl OTAJICHHS,
asie 1 BIITKY - KOHJAMIIIIOBAHHS TIOBITPSI B TOTENSAX, TOPrOBUX LIEHTPAX, JIKAPHAX Ta
1H. Tpurenepaiiito 3aCTOCOBYIOTh TaK CaMO B PI3HUX NMPOMHUCIOBHUX Tally3sX, €
HeoOXiHa X0J10/IHa Bojia (Temmepatypa Big 8 mpo 14 ° C), Hanpukiiaa, Ha 3aBOjax
nepepoOKH MOJIOKa Ta MUBOBApHSX. BUmoOyTOK Takoi BOAM BIITKY - 1€ JOCHTH
TPYAOMICTKMM  miporiec. BukopucTtaHHs  TpureHepailii J1a€  MOXIJIUBICTb
YCTaTKYBaHHIO 3 T€HEPYBaHHS TEIUIOCHEPTii MpaIloBaTH Ha MPOTsI3i BCHOTO POKY,
MPUCKOPIOIOYM OKYMHICTh 1HBecTUlid. [lepeBarnm Tpurenepamii: - BHCOKa
e(EeKTUBHICTh; - HAAIMHICTb, - HHU3bKAa COOIBAPTICTH BUPOOJIEHOT eHeprii; -
€KOJIOT1YHICTh; - aBTOHOMHE €HepronocTadyanss [7,8].

[Ipouec BunineHHs Byrjekuciaotu 3 Oiorasy BiaOyBaeThcsi B gecopbepi, CO2 -
(miokcum ByTJEI0) - OE3KONIpHUN Ta3 13 3J7erka KUCIyBaTHM 3alaxoM, He
TOKCUYHUNA. € OCHOBHUM JDKEPEJIOM BYIJICHIO ISl POCIMH. Y PIAKOMY CTaHl
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30epiraeTbcsi B OQJOHAX IMiJT BUCOKUM THUCKOM 65-70 ATM., B TBEpAOMY - SIBIISIE
co00I0 TaK 3BaHUU Cyxui JiJ. BUKOPUCTOBYETHCS B TEILUIUISX, OBOUECXOBUIIAX,
XapyoBiil IPOMMCIIOBOCTI (SIK KOHCEPBAHT, a00 ISl Ta30BaHOI BOJM 1 JIMMOHANY),
MOpPO3WJIBHUX  YCTAaHOBKaX, BOTHETaCHUKaX. MOXJIMBO BUKOPUCTOBYBATH
BYIUICKUCIIOTY JJISl KYJIbTUBYBAaHHS XJiopelu (O1IKOBO-BITAMIHHMM KOHIIGHTpAT) 1
Jo0AaBaTh sK O10JIOT1YHY BiTaMiHHY J0O0aBKY 110 paIlioHy TBapHH. AJie SIK OAWH 3
BapiaHTIB MOXXKHA MOCTABUTHU JOTHCKYBAJIbHUN KOMIIPECOP, 3aMpaBisATh OaJoHH 1
MPOJIaBaTH SIK MPOIYKT TEIUIMYHUM TOCIOJApPCTBaM, 1 MiIMPUEMCTBAM XapdoBOl
npomuciioBocTi. [lepepoOnenuii cyOcTpaT miCiHsl YCTAaHOBKH TIOJAETHCS B
cenapatop. CucremMa MEXaHIYHOTO PO3JUICHHS MPALIOE B MPOrPaMHO-YaCOBOMY
peXuMl 1 PO3AUILE 3aNUIIKA OpOAIHHS Mmicis OlopeakTopa Ha TBEpAl 1 PiAKi
0iogoOpuBa. TpaHcmopTyBaHHs TBepaoi ¢pakuii 0i0g00puBa MPOBOAUTHCS
HAaBAHTAKYBayeM, a TPAHCHOPTYBaHHS PIJKOi (pakiii - 3a JOMOMOrOK Hacoca 1
TpyOonpoBoay B jaryHy juisi 30epiranHs. [wHiit (BPX abo cBuHsauuil) He €
no0puBoM. OCHOBHA 4YaCTHMHA THOIO TOCTIMHO HAKOMHUYYEThCs Ouia depMm y
BEIIUKUX KUIbKOCTSX. Jlmst Toro, mo0 THIM cTaB JOOpUBOM TOBUHEH MPOWUTU
TpuBaIuil mepioy vacy (6-7MecsieB). | 4yuMm J0BII€ BIH JIEKUTh, TUM OUIbIIE
BTPAYa€ThCsl JKUBWIBHUX DPEUYOBUH. ToMy BUHHUKAae moTpeda B iX edeKTUBHIN
nepepoO1i. biorazosa TexHOJOTIs JO3BOJISIE TPUCKOPEHO OTPUMATH 3a JOIIOMOTOIO
aHaepoOHOro 30pO/KyBaHHSI HATypajbHE O010J00pHBO, IIO0 MICTUTH O10JOTIYHO
aKTHBHI pEeYOBUHU 1 MikpoeineMeHTH. Och OCHOBHI mepeBaru 010400pHB MICHs
010ra3oBOi yCTAaHOBKM B TMOPIBHSHHI 13 3BHMYAalHUM THOEM 1 MIHEpAJIbHUMH
no0puBaMH: - MaKCUMajbHE 30€pEeKEHHsSI 1 HAKONMMYEHHS a30Ty; - BIJICYTHICTb
HaclHHA Oyp'dHIB; BIJICYTHICTh MATOT€HHOI MIKpO(MIOpH; BIACYTHICTh MEPIOAY
30epiraHHsi; - CTIAKICTh JO BUMHUBAHHS 3 TPYHTY NOXHBHUX €JIEMEHTIB; -
EKOJIOTIYHUI BIUIMB Ha TPYHT.

biorazoBa ycTtaHOBKa € aKTUBHOIO CHCTEMOIO OYMINEHHS, Oyb-sKl 1HII CUCTEMHU
OUHUIIIEHHSI CIOXKWUBAIOTh EHEPrito, a He BUPOOJAOTh. [IpoaykTu Oyab-sKOl
CUCTEMHU OUMIIEHHS MOTPIOHO III€ MPOaaBaTH, a MPOAYKT 010ra3oBOi YCTaHOBKH
noTpideH camomy miAnpueMcTBy. OCKUIBKH TPOIEC BiOYyBA€ThCA 0€3 TOCTYITY
noBiTps (aHaepoOHI OlOpeakTOpPU TMOBHICTIO TEPMETHYHI), TO 3amaxu MpH
nepepoOLll He MOIIKPIOIThCA. biorazoBa ycTraHOBKa J03BOJISiE€ IPUOPATH OCHOBHY
Macy 3a0pyJIHIOIOUMX OPTraHIYHUX PEUYOBHUH, TOMY ITICJIS YCTAaHOBKH BIIXOAW HE
MarTh OTUAHOTO crenudiunoro 3amaxy. Ilicis 3BHYaHUX CHUCTEM OYMIIICHHS
BIIXOAM TaK 1 3aJMIIAalOThes Biaxomamu. Ilicims 6iorazoBoi yCTaHOBKU - 1I€
BHUCOKOSIKICHI A00puBa. [ HOBUX CHOPY)KYBaHUX MIAMPUEMCTB €KOHOMIs Oyze
KOJIOCATBHOIO. AJK€ He JOBEACThCA TMPOTATYBAaTH  Ta30MpoOBII, JIHIIO
eJIEKTpOIiepeiaydl, BCTAHOBIIOBATH PE3EpBHI JIM3ENIbHI TeHepatopu 1 OyayBatu
pe3epByapH IS BiAXO1B. 3a paXyHOK MPUCKOPEHOTO 30POIKYBaHHS 0OCST JIaryH
MOXHa 3MEHINIWTH BIBivi. ExoHOoMist kamitambHux ButpaT ckiange 30-40% Bin
BapTOCTi 0iora3oBoi ycTaHOBKHU. Jlyisg mepepoOKHM BENHMKOI KITBKOCTI BiJXOJIB
POCIMHHOTO Ta TBAPUHHOTO MOXOJKEHHS, 110 YTBOPIOETHCS B TOCHOJAPCTBAX Ta
0COOMCTUX TOJBIP'SIX HACEJICHHS HEOOXIJHO BHUKOPHCTOBYBaTH 010Ta30Bi
YCTaHOBKH, TIPOIIEC TepepoOKu B sIKUX BimOyBaeThes Bim 7 ao 20 auiB. B mporeci
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nepepobku B Oioraz nepexoauth 10 40 -50% opraHiuHuX pedyoBUH (IO Maci).
[lepebpoauBIia Maca MEPETBOPIOETHCS B €KOJIOTTYHO YUCTE JOOPUBO, 1M030aBIIeHE
MaToreHHO1 MiKpo(JIOpH, SIEIL TEIBMIHTIB, HACIHHS OYyp'sSHIB, HITPUTIB 1 HITPATIB,
cnenudiuyaux pexanbHUX 3anaxiB. L1 1oOpuBa MICTITh MiHEpaTi30BaHUHN a30T y
BUTJISIAL COJIed aMmoHito, MiHepanbHl (ocdop, Kamiii Ta iHII HEOOXITHI JUIs
pociiuHM OIOT€HHI MIKpPO 1 MakKpoeJleMEeHTH, O10JOTiYHO AaKTHUBHI PEYOBHUHH,
BITaMiHM, AMIHOKHUCJIOTH, TYMIHOMOAOOH! 3'€IHaHHS, IO CTPYKTYpPYIOTb TPYHT.
Cepenniii Buxig Oiorasy 3 1 M.ky0 eMHOCTI OiopeakTopa cTaHOBUTH 2,0 KyO.M.
Onun kyO.meTp 0iorasy eKBIBaJICHTHUH MO TEIIOTBOPHOI 3aaTHOCTI 0,6 KyO.M.
npupojHoro razy, 0,7 mitpam masyty, 0,4 mitpam racy, 3,5 Kr JpoB i CTaHOBUTH
5,5 - 6,5 Tuc.kkan / xky06.M. biorazoBi yCTaHOBKH - 1I¢ OJJTHOYACHE BHUPIIICHHS HE
TUIBKM TpoOJeM arpoxiMii Ta €EHEpPreTukd, aje 1 MOJINIIEeHHS 3arajbHOl
€KOJIOTIYHOI OOCTAaHOBKHM Ta COILIAJIbHUX YMOB JKUTENIB cesa. CUpOBHHHHM
MOTEHIIa)T JiIi  OIOTEXHOJIOTIH BKIIOYaE B ceOe POCIMHHHMM TOTEHINIAI,
CLIIBCBKOTOCIIOAPChKI Ta MoOYyTOB1 Biaxonau. JlaHui po3paxyHOK OOMEKYEThCS
BU3HAYCHHSIM CHUPOBHHHOTO TIOTEHIIay IO HABO3y BEJMKOI poratoi Xymoow,
CBUHEH Ta MOCJIIy NTaxiB, K Ma€ MEPEBAXKHY YACTKY B 3aTaJIbHOMY CUPOBHHHOMY
MOTEHIIIAJI 1 3pYYHIIIe 10 TmepepoOKu Ha micii. Y 100y Bia KokHOI roioBu BPX
YTBOPIOETBCS 4 KT cyXuX BiaxoxiB a6o 40 kxr BiaxomiB mpu Bosiorocti 90%. Bin
KOXKHOI TOJIOBH CBHUHI - 1 Kr cyxoi pedoBuHH a00 10 Kr BIAXOJIB MpPU BOJOTOCTI
90%. Bia xoxxuux 100 rosiB nraxiB yTBOproeThesl 14 Kr cyxoi pedoBUHU a00 25 KT
pu BoJsiorocti 56 -60%. Y po3paxyHkax HOTYKHOCTI i KuibkocTl BY moknageHo
MIPUHITUT MiHIMQJIBHUX ITOYaTKOBUX BHTPAT Ha iX CMOPYKEHHS 3 BUKOPUCTAHHIM
JIOTIOM1XKHOTO 00JIaIHaHHs (MpUiiMad BUXIAHOI CUPOBUHU, MOJPIOHIOBAY, HACOC-
7103aTOp, BIJCTIMHUK, Tra3royibliep, KOMIpPECOp) s JAEKIIbKOX PEaKTOpiB, IO
JI03BOJIMTH HAPOIIyBaTH MOTYKHICTh BY TOCTYNOBHMM BBEJEHHSM B €KCILTyaTaIlifo
HOBHUX PEAKTOPIB 1 0OMEKYBaTUCSI MAKCUMAJILHOIO EMHICTIO peakTopa 50 Ky0.M.
Tabmuus 1. CniBBiIHOIIEHHSI TMOTY:KHOCTell 0i0ra3oBHX YCTAHOBOK Mixk
00’eMaMM peaKTOpIiB i HASIBHICTIO Xy100HM B roCnoJapcrBax.

OG6’em peakTopa, KinpkicTh TBapuH 1 ITHIT

Ky0.M BPX, ronis | CBuHI, rojiB Kypsi, 100 romnis
5 10 40 16

10 25 100 34

25 60 250 90

50 125 500 170

100 250 1000 340

200 550 2200 700

[{iHy ycTaHOBOK IHIIMX OO0’€MIB OpPIEHTOBAHO MOKHA BH3HA4YaTH BUXOIIYHU 3
BUTpaT Ha | Ky0.M peakTopa.
Ta6mui 2. Illina 6iorazoBux ycTaHOBOK Pi3HUX 00’ €MIB.

HaiimenyBanns | Op. 0O6’eM yCTaHOBKH, Ky0.M.

BUMID. 5 10 25 50 100 200
[ina IpH.
YCTaHOBKH 50400 | 100000 | 220000 | 410000 | 800000 | 1400000
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[Ipy Bu3HA4YE€HHI €KOHOMIYHOI €(EeKTUBHOCTI 3aCTOCYBAHHS BUPIIIYIOTHCS TpPH
3aBJIaHHS:

1. EkoHOMiYHa e(EeKTHBHICTh 3aMIHM TPAJUIINHOTO TajJuBa OTPUMaHUM
Oiorazom.

2. ExoHOMIYHA €(PEeKTUBHICTh 3aMiHU MiHEpaJIbHUX JOOPUB OPraHiYHO YHCTHUMHU.
3. 3HMKEHHS 3arajbHOr0 BUKUAY B aTMOC(Epy IKIIIMBUX CIOIYK OKCUIIIB CIPKH,
BYIUICI[IO, a30Ty, BaHAJII0 1 HecrmaJieHoro maiuBa. Buxin Oiorazy 3a moly 3 1
Ky0.M eMHOCTI peakTopa ckianae 2,0 ky6.m. KibkicTe ToBapHOTO Oiorasy - 65 -
75% Big MOBHOTO WOTO BHUXOHIY, TaK SK peIITa BUTPAYAEThCS HA TIIITPIB
6iomacu. [IpuiiMaeTbcs KiMbKICTh TOBapHOTO Oiorazy 70% Bim MOBHOTO BHXOIY.
TennoTBopHa 3aaTHICTH 1 Ky0.M Oiorazy piBHoIIHHA 0,7 71 Ma3yTy 4M JU3EIHHOTO
nanuBa. Buxin cyxoi macu noopuB ctanoBuTh 0,08 Bij 3aBaHTa)XEHHS THOIO MPHU
novaTkoBiil Bojorocti 90%. [Iutoma Bara Bosiororo raoto nopiBHioe 0,8 T / Ky0.M.
[[lono6oBe  oHoBieHHs moyaTkoBoi Macu  10%. I[puitmaemo  BapTiCTh
OJIep>KyBaHOro JOoOpMBa MO CyXi Maci piBHY BapTICTI Ha CIOKHBUOMY PHUHKY
topdokomnoctHii cymimi - 0,7 pu 3a 1 kr a6o 700 rpH 3a ToHHY. [lo3uTHBHA
YacTUHA TMPOEKTY CKIIaJae Ui KOXHOTO 00CsIry yCTaHOBKM 11.8. (IuB.TaOl.
3). Unctuit eekT MOKHA OTPUMATH MPH OOMIKY PiYHMX BUTpAT, aMOPTHU3ALIHHUX
BiJ[paXyBaHb Ta eKCIUTyaTaliiiHuX BUTpaT. [[i MOKa3HUKH XapaKTepU3yrTh
JIOCKOHAIICTh KOHCTPYKTOPCHKUX PO3pOOOK 1 PEXHM POOOTH YCTaHOBOK, BOHU
MOXYTh OyTHM HEOJHAKOBMMHU HaBITh BcepeauHl o00'emMHOro psay. Tomy ix
CKJIaJIOBY IIpuiiMaeMo B cepennbomy 20% Bij KamiTaIbHUX BUTpPAT.

Ta6nuis 3. IlokazHuku eppeKTUBHOCTH 0i0Ora3oBoi YCTAHOBKH.

No | HaiimeHnyBaHHsI 0O06’eM yCTaHOBKH, Ky0.M

I1/T1 | HOKA3HUKIB 5 10 25 50 100 200

1 O0’em ojaepxxyBasoro | 7,0 14,0 |35,0 70 140 280,0
TOB.0 / Ta3y, Ky0.m 100y

N

Te x, TUC.Ky0.M Ha pIK 2,555 | 5,110 | 12,775 | 25,550 | 51,10 |102,2

3 KinpkicTe 3aminedoro | 1,79 | 3,58 |8,94 17,9 35,77 | 715

Jn, Tuc.a

4 | Te x B THC.TPH 17,18 | 34,37 | 83,14 |171,84|343,4 |686,4

5 | O6csr cyxoi macu noo6pus | 0,036 | 0,072 /0,18 |0,36 |0,72 1,44
Ha 100y, T

6 | Te x 3arampHa KinbkicTh | 13,14 | 26,28 | 65,7 1314 |262,8 |525,6
Ha piK, T

7 | Te 5 B TUC.TpH 9,38 | 18,39 [4599 19198 | 183,96 | 367,92

8 3arasibHa cyma Jnoxonis, | 27,18 | 52,76 | 129,13 | 263,82 | 527,36 | 1054,32
THC.TPH.
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Ta6nuis 4. ExkoHoMiuHa ep(peKTUBHO 0iora3oBoi yCTAHOBKH.

HaliMenyBaHHsI MOKa3HUKIB 006’eM yCTaHOBKH, Ky0.M

5 10 25 50 100 200

Piuna exonomiuna edektuBHicTh, | 17,1 | 32,76 | 85,13 | 181,82 | 367,36 | 774,32
THUC. TPH.

Tepmin okymHOCTI BUTpaT, pokis | 2,95 | 3,05 258 |2,25 2,1 1,81
(mpu  poO3paxyHKOBOMY TEpMiHI
excruryatariii 10 pokiB)

ExoHOMIYHMIT pO3paxyHOK 3pOoOJeHHM 3a YKPYINHEHUMH [OKa3HUKaMH: TIpH
MIHIMAJIbHIM MPOAYKTUBHOCTI YCTAaHOBKH, 32 BAPTICTIO BUTOTOBJICHHS OJITMHUYHOTO
JOCITITHOTO 3pa3ka, 0e3 ypaxyBaHHS JOCKOHAJIOCTI TEXHOJIOrli BHUPOOHHUIITBA.
HacmipaBai exkoHOMiuHa e€(eKTHUBHICTh Oyje BUINA 32 TAKUMH YMHHUKAMHU: - IILJIaM
niciast 30po/IKyBaHHSI MOYXXHA BUKOPHUCTOBYBAaTH HE TUIBKH SIK 10OpWBa, ajie 1 IS
oJiep>kaHHs O17IKOBO-BiTaMiHHOTO KOHIIEHTpary (BBK) B gaxocTi 100aBKU y KOpMHU.
[Ipn BukopuctanHi nuiamy mia orpuMmanHHsi BBK exoHOMisi KOpMIB CTaHOBUTH
25%. EdexT Big BUKOpUCTaHHS IIJIJaMy B KOPMOBUPOOHUIITBI B 2 pa3u BUIIIE, HIXK B
AKOCTI Jo0puBa. - Ilpm 3aMiHi TEXHOJIOTIT IITA0EIBLHOTO 30epiraHHs 1
KOMIIOCTYBaHHSI THOI aHaepoOHMM 30pO/JKyBaHHSM BTpaTH a30Ty B MLUIaml
3HIKYIOThCS Ha 20%. EQexkTUBHICTH IIbOTO SIBUIIA B PO3PAXYHKY HE BpaxOBaHa.

- He BpaxoBana B po3paxyHkax €(eKTHBHICTh BIUIMBY Ha T'PYHT OakTepiajabHOI
CTepuJIi3allii 1 BTpAaTH CXOXKOCTI Oyp'sHIB, 110 BXOAATh y BUXIAHY Mmacy. - [lpu
METaHOBOMY  30pOJ/KyBaHHI yYCYBA€ThCS 3amax THOIO Ta 1HIIOI BUXIJIHOI
cupoBuHH. OIIHKY AaHOTO €(EeKTy B TPOIIOBOMY BHUPAXKEHHI 3POOUTH BaXKKO,
OJIHaK 1€ HeoOXiAHO BpaxoByBaTH. - [Ipu 3amiHi manuBa 0iora3oM yCyBarOThCS
IIKIJJTMBI BUKUAU B aTMOC(hepy 1 MOTIMIITY€EThCA 3arajibHa €KOJIOT14Ha 00CTaHOBKA.
[Toku HEMae TOYHOI €KOHOMIYHOI OI[IHKM I[HOTO (PaKkTopa, aje KUIbKICHY OILIIHKY
MOXHa  po3paxyBaTH. 3aMmiHa piakoro (TBepAoro) mnainuBa  0iorazom
(cBuHoKOoMIIekC Ha 3000 rojiB) M03BOJWTH 3alOOITTH IIKIAJABAM BUKHIAM B
atMocdepy: He3zropiigoro naiauBa - 60 1 / pik; okcuaiB cipku - 524,04 xr / pik;
okcuAiB Byriewt - 1236,72 kr / pik; Ta glokcuaiB azoty - 243,84 kr / pik. Lle
MOJIIMIIUTE €KOJIOTTYHY 0OCTaHOBKY TBAPMHHHULIBKUX TOCIOAAPCTB 1 NTaxohadpuK.
HaBith yKpymHEHUI po3paxyHOK MO OJTHOMY BHIY CHPOBHHHU (HaBO3Y) 1 3a ABOMA
CKJIQZIOBUMU €(DEKTy TOKa3ye, 0 3aCTOCYBaHHs 010ra30BUX YCTAaHOBOK JOIIBHO,
€KOHOMIYHO 1 €KOJIOTTYHO epeKTHBHO [8,9].

biorazoBa ycTaHOBKa Ha BiJIX0JJaX CBUHOKOMILIEKCY.

biora3oBi ycTaHOBKM Ha THOi TBapuWH € HAUMPOCTIIIMMHU 1 HAOyIu HIMPOKOTO
MONIUPEHHS Y BChOMY CBITI. YCTaTKyBaHHs MOMYJbHE, 1 SKIIO MiAMPUEMCTBO
ianye 301IbIICHHS TOTroJiB'sc B MalOyTHOMY, TO MOXKHA HapoOUIyBaTh 1
MOTYXXHICTh yCTaHOBKH. [Ipyu BUKOpHCTaHHI 0610Ta30BO1 YCTAaHOBKH IIINPHUEMCTBA
MOXXYTh CKOPOTHUTH OOCSTM BUKOPHUCTaHHsS ab0 OyaiBHUITBA JIaryH B 2 pasu.
Cronyku oOpraHikd B THOI KOJIOiHI, BOHM NEPEIIKO/KAIOTh BUIIAPOBYBAHHIO
BOJIOTH 3 cyOcTpaTy. Y 010ra3oBoi yCTaHOBII KiJIbKICTh OPraHIKH 3MEHIIYETHCS, a
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nepedpoPKeHa Maca cernapyeTbes. Y piAKik Ppaxiiii opraHiku MpakTUYHO HeMma, 1
BOJIa 3 He Jierko icmapsieTbesi. OnHa cBUHOMATKa 31 nuierdom B 20-24 mopocst
(Baroro 10 30 kxr) mae B 00y mpuOnuzHo 14,5 kr rHoro. CBUHS Ha BIJATOJIBII
Baroro Bifg 30 mo 110 xr mae B cepenuboMy 4,5 kr. J[j1g po3paxyHKIB JI0OOBOTO
BUXOJY THOI MAaTOYHUKA BUKOPUCTOBYETHCS TMOCTIHE MAaTOYHE MOTOJIBA.
EKOHOMIYHO  JIOIIJIBHO  BCTAHOBJIIOBAaTH  010ra3oBy  YCTAHOBKY  Ha
CBUHOKOMIUIEKCAX 3 PIYHUM BUXO0J0M cBUHeH He MmeHmie 10 tucsy cpuneit (500
CBUHOMATOK). 3 TOHHHU CBHHSUYOI'O THOIO (CyXy PEUOBHUHY) MOXHA OTpUMaTH 65 M3
Oiora3y. Ha TBapuHHHMIIbKMX KOMILJIEKCAX HAWBUTIIHIIIE MMEPETBOPIOBATU Oiora3 B
eJIeKTpOoeHeprito 1 Tero. HaBiTh SKIO MOTpeOM KOMIUIEKCY HEBENHKi, TO Y
MIJMPUEMCTBA € JOJATKOBI TEXHOJIOTIYHI JIIHI1, SIKI CIIOKUBAIOTh €JIEKTPOEHEPTIIO.
AJie Tak caMO MOKHa BHKOPHCTOBYBATH Ta3 1 Oe3MOCepeHbO NJsl CIIaTIOBAHHSA,
ab0 JooYyMIIyBaTHM 1 3ampaBiATH OIOMETAaHOM BJACHUM  aBTOTPAHCIOPT.
biono6puBo -me mepepoOieHi B 010ra30BHMX YCTAaHOBKAaX OpraHiuHI BiAXO[IH,
NEepPeTBOPEHI Ha OioMmacy, sika MICTUTh 3HAYHY KUIBKICTh MOKMBHUX PEUOBUH 1
MOXe OYyTH BUKOpHCTaHa B SIKOCTI 0i0100puBa. YTBOpeH1 MpH 30pOoJKyBaHHI
MaTepiaiy MOKPallyoTh (Pi3UMYHI BIACTUBOCTI TPYHTY, a MIHEpPalibHI PEUOBUHU
CIy’KaThb JDKEpPEJIOM €Heprii 1 XapuyyBaHHSM JUIsl JSUIBHOCTI TPYHTOBHUX
MIKpPOOPTaHi3MiB, WO CIHpHUS€ TMIJBUIIEHHIO 3aCBOEHHS TMOXUBHUX PEYOBUH
pociuHamu. J[ane 010100pUBO MICTUTH PsAJi OPraHIYHUX PEUYOBUH, SIKI BHOCSTH
BKJIaJT y 30LIBIIICHHS MPOHWKHOCTI 1 TIrPOCKOINYHOCTI TPYHTY, B TOW JK€ dHac
3amo0iraroun  epo3ii 1 MOMINIIyroud 3araibHi TpyHTOBI yMoBU. OpraHidyHi
PEUYOBHHHM TaKOXK € 0a3010 I PO3BUTKY MIKPOOPTaHi3MiB, $Ki TEPEBOIATH
MOXKMBHI PEYOBHMHU B (QOpMy, sIKa JIETKO MOKe€ OyTH 3acBO€HA pPOCIUHAMHU.
biogoOpuBa MPUCKOPIOIOTH MPOLEC NPOPOCTAHHSA HACIHHS, IMiJIBUILYIOTh B1ICOTOK
iX CXOKOCTI, COPUSIIOTH IIBUIITN MPUKUBIIOBAHOCTI POCIWH, 3HIMAIOYU CTPECOBY
CUTyallit0 mpu Tnepecaami. Taki opraHiuyHi go0puBa e(QEKTUBHI MpHU
po3KuCIIOBaHHS TPYHTY [8,9]. BiogoOprBO TakoX € TapHUM MiKpOOi10JIOTTYHUMU
106puBoM. Moro BHECEHHs J0IIOMArae TPyHTY BiHOBHTHCS ITicis 6araTopiuHOro
BukopuctanHa. OCHOBHa mepeBara 0i1000pHB TOJIsiTa€ B 30€pEKEHHI B JIETKO
3aCBOIOBaHIi (pOpMi MPAKTHYHO BCHOTO 30Ty Ta 1HIIUX MOKWBHHUX PEYOBHH, IO
MICTATBCSI Y BUXIJHIA CHUPOBHHI. 3HAYHOIO MepeBaror 010400pHUB Mepesl THOEM,
IO MepenpiB B MPUPOJHUX YMOBaX, € Te, L0 NpH 30pOJKYyBaHHI THOIO Y
010ra3oBMX YCTaHOBKAaX T'MHE 3HAYHA YAaCTUHA NMATOT€HHUX MIKPOOPTaHi3MIB Ta
HaciHHA Oyp'siHiB, 10 MICTATbCA B THOI. Bce o00gagHaHHS KOHTPOJIOETHCS
aBTOMaTUYHOIO CHUCTEMOIO, BUTPATU JIIOACHKOI mpami MiHimManbHi. Ilicnsa 2-
TH)KHEBOTO HABUaHHS Ha YCTAHOBII MOXE TMPAIIOBAaTH HAaBITh JIOAWHA 0e€3
0COOJIMBUX HAaBHYOK, TaK SIK BCl CHCTEMH 1 JUISHKH 010ra30BOI CTaHIlI OCHAICHI
o0JaTHaHHAM, BUKOHYIOUUM OTIepallii 10 KOMaHaX CHCTEMH aBTOMATHKH.
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Ta6nuis 5. EdekTHBHICTH ycTAHOBKH HA nepepoOky 20 ToHH / 100Yy.

Ne | Xapakrepuctuku PosmipHicTi 3Ha4YeHHs

1 Buxin no6pus TOHH / 100y 18

2 Buxin 6iorazy M3/100y 820

3 | Buxing ByrnekuciaoTu M3/100y 120

4 | Buxig MetaHy M3/100y 530

5 | Buxin en.eneprii kBT /ron 32

6 | Buxin TeroBoi eneprii kBT /ron 40

v Butpara  Oiorasdy  Ha  M3/mo0y 170
OITaJICHHS PEaKTOPiB

8 | CnoxuBaHHS kBT /rox 14
€JIEKTPOCHEePrii

9 | O6cnyroByrounii Omnepatop 4o:1. / 3MiHYy 1
nepcoHa

10 | O6’em GiopeakTopiB M3 240

BucHoBkn. CupoBUHHUN TIOTEHIIal JJis  OIOTEXHOJOTIM BKJIOYae B cede
POCIIMHHUN TOTEHIIAJI, CUIbCHKOIOCIOIApChKi Ta MOOYTOB1 Biaxoau. biorazosi
YCTAHOBKHM Ha THOI TBapHWH € HAWUMPOCTIIIMMU 1 HAOYJIU HIMPOKOTO MOLIMPEHHS Y
BCbOMY CBITI. bi0ra3oBi yCTaHOBKM - II€ OJHOYACHE BHPIIIEHHA HE TUIbKU
npobyieM arpoxiMii Ta €HEpPreTHKH, ajie 1 IOJINIIEHHS 3arajbHOi €KOJIOTIYHO1
OOCTaHOBKHM Ta COIlIAIbHUX YMOB JKUTENIB cena. [{ns mepepoOku BeTUKOl
KUTBKOCTI BIAXOJIB POCIMHHOTO Ta TBAPWHHOTO IMOXOJKEHHS, 110 YTBOPIOETHCS B
rocrojapcTBax Ta 0COOMCTUX TOJBIP'SIX HACENEeHHS HEOOXiIHO BUKOPHUCTOBYBATU
010ora30Bi YCTaHOBKH, MPOIIEC MEPEpOOKH B AKUX BiOyBaeThes Big 7 mo 20 aHiB. B
nporieci nepepodku B 6ioraz mepexoauts a0 40 -50% opraHiuHHX pedOBHUH (IO
Maci). biorazoBa TEXHOJIOTiS /0O3BOJISIE MPUCKOPEHO OTPUMATH 32 JOTIOMOTOIO
aHaepoOHOro 30pO/KyBaHHSI HaTypajbHE 01000pHBO, 110 MICTUTH O010JOTIYHO
aKTUBHI pPEYOBMHU 1 MikpoenemMeHTH. OCHOBHI TniepeBaru O010700pUB  MICHsS
010ra3oBOi yCTAaHOBKM B TMOPIBHSAHHI 13 3BHYAalHUM THOEM 1 MIHEPATbHUMHU
no0OpuBaMH: - MaKCUMajbHE 30€pEeKEeHHsSI 1 HAKONMMYEHHS a30Ty; - BIJICYTHICTb
HaclHHA Oyp'siHIB; BIJCYTHICTh MATOT€HHOI MIKPOQJIOPH; -BIICYTHICTh MEPIOAY
30epiraHHsi; - CTIAKICTh JO BUMHUBAHHS 3 TPYHTY MOXXHUBHUX €JIIEMEHTIB; -
€KOJIOT1YHUI BIUTMB Ha TPYHT .
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TEXHOJIOI'NU ITOJIYYEHUSA BUOT'AZA U OPTAHUYECKHUX
YJIOBPEHUHN B ATPOITPOU3BOJ/ICTBE
C.M. YMuHCKMi
KuroueBble ciioBa: 6uora3, 0Mora3oBblil peakTop, OpraHUuYECKUe y100peHUsI.

Pesrome

O606wenbt U CUHME3UPOBAHbI OCHOBHbIE HANPABIEHUS U MEXHOA02UU
noJayueHus 6uo2aza u OpeaHudecKux yOoOpeHull u3 0mxo008 azponpoussoo0cmaeda.
Ilpusedenvl  OCHOBHBIE ~ MEXHUKO-DKOHOMUYECKUEe HnoKazamenu  OuUo2a3osvix
YCMAHOBOK.

TECHNOLOGIES RECEPTION BIOGAS AND ORGANIC
FERTILIZERS MANUFACTURE
S.M.Uminsky
Key words: biogas, a biogas reactor, organic fertilizers.

Summary
The basic directions and technologies of reception of biogas and organic fertilizers
from waste products manufacture are generalized and synthesized. The basic
technical and economic parameters of biogas installations are given.
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