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CyuacHi 11106anpH1 BUKJIMKH, TaKi K 3pOCTaHHs MOMUTY Ha €HEPriio,
HEOOX1HICTh yTWii3alii BiAXOAiB 1 O0opoThOa 31 3MIHAMHM KIIMATy,
CTUMYJIIOIOTh PO3BUTOK 010ra30BMX TEXHOJIOTIH. YTHIi3allisl OpraHidYHUX
BIIXOAIB 13 BUPOOHHUIITBOM Oiorasy A03BOJISI€E BHUPIIIYyBaTH OJHOYACHO
€KOJIOT14H1, eHepreTUYH1 Ta EKOHOMIYHI 3aBaaHHs [1]. biorazosi ycTaHOBKH
€ 0araTOKOMIOHEHTHUMHU CUCTEMaMHU, 1110 TOEAHYIOTh TEXHIYH1, 010JI0T14HI,
XIMIYHI Ta OpraHi3amiiiHi MpoIecH, SKI BUMaralTh ONTUMI3ALl IS
JIOCSITHEHHSI MaKCUMaJIbHO1 €(DEKTUBHOCTI.
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ITepepobOka rHOIO 3 OTpUMaHHAM 010Ta3y, TOOPUB Ta 1HIIUX CYMYTHIX
IPOAYKTIB BHpIlIy€e MPOOJIEMH 3aXHCTy HaBKOJHUIIHBOTO CEpPEAOBHUIIA,
MIBUIIEHHS POJIOYOCTI 3€MeNib, OTPUMAHHS E€KOJOTIYHO YHUCTOTO BHUIY
eneprii [2]. Tlo mawiif mpoGieMi MPOBEACHI YUCICHHI AOCTiHKeHHS [2],
0CO0JIMBO 3 NMUTAHHS BU3HAYEHHS MOTEHLIANy BUXOJY METaHy 3 Pi3HUX
CLIbCHKOTOCTIONAPCHKUX BIAXOMIB, 3@ OLIHKOI 1 ONTHMI3aIl€l0 yMOB
BUpoOHMIITBA Oiorazy. Po3poOmneHi YHClIeHHI MOJEeNi, 10 BPaXxOBYIOThH
OioJsioriyHl Ta (H13UKO-XIMIYHI OCHOBM aHAEpOOHOTO OpPOJIIHHS, a TaKOXK
KIHETUKY POCTY METAaHOTBIPHUX Mikpooprani3MmiB. [Ipu omiHIl 3araabHOI
IIBUJIKOCTI BUPOOHUIITBA Ol0oTa3zy B aHA€pOOHUX peaKkTopax JiMITYIOUOIO
CTa/i€l0 BHUCTYNa€ METAHOTEHHA CTajis, HE3BAKAIOYM Ha Te, IO
METaHOTBIpHI OakTepii MaroTh OUIbII HHU3BKY IIBUIKICTb POCTY, HIK
KUCIOTOTBIpHI OakTepii [3]. KiHeTwuHi mapameTpu BUPOOHUIITBA METaHY
MOJICTIIYIOTh PO3YMIHHS TPOIIECY METaHOTEHEe3y 1 ONTUMI3aIlilo poOOTH
010ra30BHX yCTaHOBOK.

1. biomoriuni acmnektu aHaepoOHOI depmenTamii [1]. OcHoBoo
mpoiiecy € MeTaboIiuHa aKTUBHICTh MIKPOOPTaHi3MiB, sIKl B KUJIbKa €TaIliB
PO3LICTIIOIOTh OpraHiyHI PEYOBMHU JO METaHy Ta BYIJIEKHCIIOTO rasy.
OcHoBHI eTanu (epMeHTalii: TIAPOi3 — PO3MICIUICHHS CKIATHUX
OpraHiYHUX CIOJIYK Ha MpOCTimIi (O17IKIB, ®KUPIB, BYTJICBO/IB); allUIOTCHE3
— YTBOPEHHS JIETKUX KUPHHUX KUCIIOT; alleTOTeHe3 — EPETBOPEHHS KUCIIOT
Ha aleTaT; METAaHOT€HE3 — CHHTE3 METaHy 3a Y4acTI0 METaHYTBOPIOIOYMX
OakTepiil.

IIpobnemu: HA3BKA AKTUBHICTh MIKPOOPIaHI3MIB y pa3l BIIAXUJICHHS
TEMIIEPATYpPHOTO PEKUMY; HECTAOUIBHICT MPOLECY YEepPE3 HEPIBHOMIPHICTh
CKJIaly CHPOBUHH.

Piwenna: BUKOpUCTaHHS  KOHCOPIIIyMIB  MIKPOOPTaHi3MiB 13
MIJBUIIEHOK  CTIMKICTIO 10 YMOB  CEpElOBHUINA;  3aCTOCYBaHHS
kodepmeHnTanii  (HoJaBaHHA  IHIIMX OpPraHiYHMX  MaTepiaigiB I
30ajlaHCyBaHHS BYTJICIIE€BO-a30THOTO CITIBBITHOIIICHHS).

2. TexniuHi pilieHHs U1 T1ABUIICHHS e(EKTUBHOCTI [2]:

2.1. Cucremu migirpiBy Tta i3omsuii. TemmneparypHuil pexum €
KPUTHYHO BaXKJIMBUM Ui €heKTUBHOCTI depMeHTarllii: mezodinpauit (30—
40°C) a6o TtepmodimpaEt  (50-60°C). BuxopucTtaHHS CyYacHHX
TEIUIOI30JAMIMHNX MaTepialiB Juisi MiHiMi3alli TeroBTpar. [HTerparis
BHYTPIIIHIX 1 30BHIMIHIX TEMIOOOMIHHUKIB JJi HarpiBaHHs CyOcCTparty.
3acTocyBaHHS peKyliepallii Teriaa BiJ] KOTCHEpaIiiHUX YCTAaHOBOK JIJIS
00irpiBy epMeHTaTopa.

2.2. Cucremu oummieHHsi Oiora3y. bioraz mictute momimku (HsS,
CO;, H20), sxi 3HWKYIOTH HOr0 KaJOPIWHICTh 1 MOXYTh CIPUUYMHSATU
Kopo3ito o0naarands. CydacHi TEXHOJIOTT ouniieHHs: MemMOpaHHi CUCTEMU
nutst BunaneHHss CO;. AncopOIiliHi yCTAaHOBKY 3 aKTUBOBAHUM BYT UM JIJIS
nornuHanHs HyS. BomorosigmimtoBadi a1t 3SHIKEHHS BOJIOTOCTI.

2.3. Cucremu mnepemimryBaHHs. IlepemimryBanHs  cyOcTpaty
3a0e3neyye pPIBHOMIPHUN pO3MOALT MIKPOOPraHi3MiB 1 TeMIepaTypH.
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Bukopucranss riipaBiiyHuX a00 MHEBMAaTUYHUX CUCTEM IEepEeMIIIyBaHHS.
ABTOMaTH3aIlis YIPABIIHHS MIBUIKICTIO T4 YaCTOTOIO MEPEMIITyBaHHSI.

3. Onrumizanis enepretuyHux ButpaT [3]. Pexymeparis eneprii:
BUKOPHCTAHHS TEIJIOBOI €HEPTii, 1[0 BUAIISETHCS i yac hepMeHTaIlil, s
HarpiBaHHsl BX1IHOTO cyOcTpaTy abo oOirpiBy mpumilieHb. Korenepartis:
YCTAaHOBKM KOMOIHOBAaHOIO BHUPOOHHIITBA TeIJIa Ta EJIEKTPOCHEpPrii
no3poisiioTh  gocsartd KKJ[  mo  85%. 3MeHmeHHs BTpar eHEprii:
BukopucTaHHs HU3BKOMOTEHILIMHUX TEIJIOBUX HacociB. [HTerpaiis
COHSTYHUX KOJIEKTOPIB JIJIsl HarpiBaHHs CyOCTpary.

4. THHOBAIIHHI MIAX0IX B yIIpaBiiHHi [3]:

4.1. Amtomaruzamisi mnpoueciB. CydacHi 0i10ra3oBi YCTaHOBKH
OCHAIIYIOTHCS CUCTEMaMH aBTOMATHYHOT'O MOHITOPUHTY Ta PETYIFOBAHHS
napameTpiB (temmnepatypa, pH, ckmag razy). Bukopucranns loT-
TexHoJoT1H ([HTEepHeT pedeil) M1 BIAaIEHOTO KOHTPOJIIO.

4.2. MopaentoBaHHA MPOLECY. 3aCTOCYBAHHSI MATEMaTUYHUX MOJIEIIEeH
JUIsi TIPOTHO3YBAaHHS TOBEIIHKM CHUCTEMH Ta oONTUMIi3almii poboTu
dbepmeHTaTOpIB.

[TepcriekTHBM pO3BUTKY 010Ta30BUX TEXHOJIOTH B YKpaiHi [3,4]:

- cHUpoBHHHa 0a3a: BUKOPHUCTaHHS MOOYTOBHMX BIJXOIB, 3aJIMIIKIB
Xap4yoBOi MPOMHUCIIOBOCTI Ta EHEPTETUYHUX KYJIbTYP (MICKAaHTYC, COPTO);

- excropt OloMeTaHy: PO3BUTOK 1HQPACTPYKTYpH I OYUIICHHS
Olorazy 110 piBHs OlOMETaHy Ta MOro mojasbliie TPAaHCIOPTYBaHHS Yepes
razoBi mepexi €C;

- JIep>)KaBHA MIATPUMKA: BIPOBAHKEHHS TPAHTOBUX NPOrPaM 1 MJIbT
JUISL CTUMYJTIOBaHHS (hepMepiB;

- eHepreTHYHa HE3aJS)KHICTh: BUKOPUCTaHHSI Oiorazy IS
BUPOOHMUIITBA €JIEKTPOEHEPTIi B YMOBaX €HEPreTUYHOI KPHU3H.

AHami3 ICHYIOYMX YCTAaHOBOK BKa3y€ Ha HACTYIHI BUKIMKHU [2,3]:
BHCOKAa €HEPrOEMHICTh MPOIECy MIATPUMAHHS TEMIEPATypPHOTO PEKUMY,
HEPIBHOMIPHICTh CHPOBHMHH, IO BHMAarae 1ii IONEpPeaHbOI IMiJArOTOBKH
(monpiOHEHHs, 3MIITyBaHH); HEOOX1AHICTh MOJEPHI3aIlll TEXHOJIOTTYHOTO
oOJiaTHaHHS IS MABUIIECHHS POTYKTHBHOCTI.

Jns  migBuiieHHs eGeKTUBHOCTI 010ra3oBHX YCTAaHOBOK MOJKHA
3alpOTIOHYBAaTH TPOILECHUA TIIXiJ, 3aCHOBaHWA Ha mnpuHImmax [SO
9001:2000. Ile n03BONHUTH MOJEIIOBATH CHUCTEMY SIK B3a€EMOIOB’SI3aHY
CYKYMIHICTh €JIEMEHTIB 13 YITKO BU3HAYEHWMH MEXaMH, BXIJTHUMH Ta
BUXI1THUMU TlapameTpamu [ 1].

CtBOpeHa KapTa MpOIIECiB BKIIOYAE:

- OCHOBHI IIPOIIECH: TTOa4a CUPOBUHH, (pepMEHTAaLlis], BUAITICHHS
Ta OYHUIIEHHS 010Ta3zy.

- OIATPUMYIOYl TPOLIECH: HarpiBaHHs CyOCTpaTy, KOHTPOJIb
SKOCTI, yTUJII3aLlls 3aJTUIIKIB.

- YOPaBIIHCHKI MPOIECH: MOHITOPUHT, aHaJi3 1 KOPUTYBAaHHS
napaMmeTpis.

Tak, miaBumeHAs ePeKTUBHOCTI 610Tra30BUX YCTAHOBOK MOJKJIMBE 32
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PaxyHOK BIIPOBA/PKEHHS CYYaCHMX TEXHIYHHUX 1 OIlOJIOTIYHUX PIIICHb,
ONTHMI3AIl] €HepreTHYHUX BUTPAT 1 aBTOMATH3allii mpoueciB. [HTerparis
IHHOBAIIMHUX MIAXOMIB, TAKUX SIK KOTECHEpallis, peKyreparlis eHeprii Ta
ko(depMeHTallisi, 3a0€3MeYnTh CTIHKUI PO3BUTOK 010ra30BUX TEXHOJOTIH,
3poOUTh iX OUIbII peHTaOEeTbHUMH Ta CIPUATUME 3MEHILIECHHIO
€KOJIOTTYHOTO BILIUBY.
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Ilocmanoeka npooaemu. B pe3ynbpTati BOEHHUX 11 BITOYBAETHCS SIK
npsiMe € pyiHyBaHHs Oy quHKIB Ta 00’ ekTiB JKKI', Tak 1 MOMKOKEHHS JTiHIN
€HEpronocTayaHHs, 1110 BeJIe 10 NOPYIIeHHs BojgonocTadaHHs. Oco0auBo B
paiioHax MIChbKOi 0aratonoBepXxoBOi 3a0yJI0BH, IO BelE 10 MOPYILIECHHS
po6otu 006’extiB JXKKI', 3 skux HaiOUIbIl HEOE3NEUHOK € TOPYIICHHS
poboTH KaHaji3allli Ta BOJOBOMY. Taka CUTyallis 3arpokye MOPYIICHHIM
MEJIUKO-CaHITapHUX HOPM Ta 4epe3 BIJACYTHICTb MICIb Il OE3MEeUHOro
300py OpraHiyYHUX BIIXOJIB MOXE MPHU3BECTU J10 3a0pyJHEHHS IPYHTIB Ta
BOJIOMMHUILl,  CTBOPIOE  3arpo3y  PO3MOBCIOKEHHS  1H(OEKIIMHUX
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