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(57) 1. YcraHoBKa Ansi BUPOLLYBaHHSI Ta nepepobku
MIKPOBOAOPOCTEN, WO MICTUTL 3B'I3aHi MK coboto
TEXHOMNOMYHUMK  TpybompoBogaMmW i 3amipHo-
peryno4o0 apMaTypolo i po3TalloBaHi No Xoay
TexHonoriyHoro npotecy coTtobiopeaktop (1), BMKO-
HaHWn y BMMSAi Habopy Tpyd, WO crnonyqarTbCs,
BMIOTOBNEHNX 3 MPO30POro maTtepiany, EMKICTb (2)
pereHepalii >XUBUMBHOIO PO34MHY, Hacoc (3) LMpKY-
nsuii KynbTypanbHOro cepefgoBulia, reHepaTop (4)
Onst oTpumaHHs Byrnekucnoro rasy (CO.) i okcuais
asoty (NOX), HeobxigHUX ANst POTOCUHTESY MiKPOBO-
popoctein, 6apbotep (5) AnNst Hacu4YeHHs KynbTypa-
NbHOrO cepefoBvLIA rasamu Bif reHepaTopa (4), pe-
raszatop (6) Ana BuAANEHHA 3 KynbTyparnbHOMo
cepenoBsuLLa KUCHIO, WO BUAINSETHCA MiKPOBOAOPOC-
TAMM B npouec oTOCMHTE3Y, po3ainbHuK (7) ans
Bi4AiNeHHs MIKpOBOAOPOCTEN Bi XXUBUIBHOTO PO34u-
HY, MacnoekcTpaktop (8) i Hakonn4yyBanbHy €MKiCTb
(9) ons 36opy macna, sika BigpPI3HAETLCA TUM, LIO K
reHepaTtop (4) Byrnekucnoro rasy (COz) i okongis
asoty (NOx) Bukopuctanuii enektporeHepatop (10) 3
nNpWBOAOM Bif ABUIYHA BHYTPIiLLHLOrO 3ropaHHs ([B3)
i QinbTp (11) ounLLEeHHs rasis, Npy UbOMY OO enekT-
poreHepaTtopa (10) enekTpuMYHO MigKM4YeHi namnu
ynbTpadioneToBoro BUMPOMiHOBaHHA (YP) (12) i
namnu iHdgpavepBoHOro BuNpoMiHoBaHHA (14) (13),
BCTaHOBMEHi B 30HiI hoTobiopeakTopa (1) onsa onpo-
MiHIOBaHHS KynbTypanbHOro cepefoBuLia B HbOMY, a
TEXHONONYHO NiAKNI0YeHn Tennoo0OMiHHUK-
pekynepatop (14) onsa nigirpisy KynbTypanbHOro ce-

penosuLLa, WO BUKOPUCTOBYE TEMMO, WO BUAINAETHCH
3 1B3 enekTtporeHepaTopa (10).

2. YcTaHOBKa ONsi BUPOLLYBAHHS Ta nepepobku mik-
poBoaopocTen 3a n. 1, ska Bigpi3HAETLCA TUM, LLO
Hacoc (3) uMpkynsuii KynbTypanbHOro cepefosuLia
3abe3neyeHnin YacToTHUM nepeTBoptoBadeM (15) ona
peryrnoBaHHs pPobo4Yoi XapakTepuUCTUKM 3ragaHoro
Hacoca (3).

3. YcTaHoBKa Onsi BUPOLLYBaHHS Ta Nepepoodky Mmik-
poBogopocTen 3a n. 1, ska BiApi3HAETLCA TUM, LIO
EMKICTb (2) pereHepaLii XUBUITbHOIO PO34YMHY MICTUTb
naTtpybok (16) BBeaeHHs GiorioriYHUX CTUMYNSTOPIB
3pOCTaHHSA MIKPOBOLOPOCTEMN.

4. YcTaHOBKa ONs BMPOLLYBAHHSA Ta Nepepodkn Mik-
poBoaopocTen 3a n. 1, ska Bigpi3HAETLCA TUM, LLO
MacnoekcTpakTop (8) MictuTe cywapky (17) i macro-
npec (18).

5. YcTaHoBKa Ansi BUPOLLYBaHHA Ta Nepepodkun Mik-
poBofopocTen 3a n. 4, ska Bigpi3HAETLCA TUM, LLO
3a Macnonpecom (18) macnoekctpaktopa (8) nocri-
OOBHO BCTaHOBMeEHi macronpummay (19) 3 Hacocom
(20), dhinbTp (21) rpyboro ounieHHs macna i inbTp
(22) ToHKOTO OUMLLEHHA Macna.

6. YcTaHoBKa ONsi BUPOLLYBAHHS Ta Nnepepobku mik-
poBogopocTen 3a n. 1, ska BiAPIBHAETLCA TUM, LIO
MiCTUTb emkicTb (23) ana gosoBaHoro Bigbopy cy-
cneHsii mikpoBogopocTen, BXiA SKOT CMOMydyeHun 3
doTobiopeakTopoM (1) 4Yepe3 enekTpoKepoBaHWN
LUNaHroBun 3aTtBop (24), a BUXiA4 CNONYMEHUN 3 pO3-
AinbHMKOM (7) Yepes Hacoc (25).

7. YcTaHoBKa AOnsi BUPOLLYBAHHS Ta Nepepoobku mik-
poBogopocTen 3a n. 1, ska BiApi3HAETLCA TUM, LIO
doTobiopeakTop (1) 3abe3neyeHnin pisHONONAPHUMY,
Crnony4eHnMM MOCTIAOBHO, ranbBaHIiYHUMW ENEKTPO-
Aamu (26, 27) onst 3HiMaHHS 30BHILLHIM CMOXUWBaYeM
eHeprii BiNbHNX €NeKTPOHIB, IO BAHMKAKTb MPU OKK-
CMoBanbHO-BIAHOBHMX peakuisx B npoueci (oTOCKH-
Tesy.

KopucHa mogenb HanexuTtb Ao GioTexHornorii, 30-
Kpema 40 NpPUCTPOiB ANs KyrNbTUBYBaHHA (DOTOCUHTE-
3Y0UMX MacnmMyHMX MiKpOBOAOPOCTEN ANA OTPUMaH-

Hs Macna, Wo € NepeBaXHO NOYaTKOBUM MPOAYKTOM
npuv BMpoBbHULTBI Gionanvea.

MikpoBoaopoCTi - Ue OOHOKNITUHHI «dabpuKkmy,
AKi NepeTBOPATL COHAYHY €Heprito, MOrNMMHaloYn ByT-
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TNeKNCIMI ra3 i BUAINsAYM KUCEHb, B Macro, sike Mo-
Xe b6ym nepepobneHe B Gionanueo (6iogmsens abo
GioeTaHorn), KOPMU i BUCOKOLiHHI BiONOMYHO aKTUBHI
KOMMOHEHTU.

B paHwn yac npu cBiTOBMX 3anacax Hadronpoay-
KTiB, LU0 BWCHaXYOTbCH, MOYMHAIOTL HapoLlyBaTu
BMPOGHULUTBO GioaMsensi nNepeBaXHO 3 POCIMHHOIO
macna.

Ane BMpOLLYBaHHA MAacCrU4HUX KynbTyp, Hanpwu-
Knapa pancy, Anst nepepobky Ha Giogu3enb He 3aBXu
BMMNpaBAaHO, OCKINbKW BUMAarae BeMKUX MMOLL, 3emri,
O CYTTEBO CKOPOYYE MOXITMBOCTI BUPOLLYBaHHS
CiNbCbKOroCcnoAapcbkmMx KynbTyp, HeobxigHux ans
BMPOBHMLTBa NPOAYKTIB XapyyBaHHA MOAEN i KopMy
TBapWH.

MNpn doTOCKMHTE3I MIKPOBOAOPOCTI, K NpaBusio,
NnoABOKKTE CBOK Giomacy NpoTaroMm 24 roguH, mic-
TATb B cepeaHboMy 40-60% macna, a yctaHOBKM Ans
BMPOLLYBaHHS i Nnepepobkn MiKpOBOOOPOCTEN He BU-
MaratTb BENMKMX MMOLL i PO3MILLYIOTBCA Ha 3eMIisX
HenpuaaTHUX ANs BUPOLLYBaHHA Cinbcbkorocnogap-
CbKUX KYNbTYp.

Tomy Taki nepeBarn, K iHTEHCUMBHE 3pPOCTaHHA
Biomacu, BUCOKMI BMICT Macra i KOMMNakTHICTb MioLL
BMPOLLYBaHHSA (POTOCUHTE3YIOUMX MACMIMYHMX MiKpO-
BOAOPOCTEN, 3HANLUMM BTINIEHHS B HWWKYe HACTYMHUX
BiJOMWX 3 PiBHA TEXHIKM YCTAHOBKAaX LUTYYHOrO Kyrib-
TMBYBaHHA MIKPOBOAOPOCTEN, NpPM3HaYeHuX Hapgari
Anst BApOGHMLTBA 3 HUX Macna.

BupobneHe macrno Hagani moxe Oytm Bukopuc-
TaHe, Hanpuknag, ons sBupobHuuTBa Gioguaens, Kop-
MiB, fobpus, dapmaueBTMYHUX 3acobiB abo iHLWMX
BUCOKOLHHUX B6i0NorvyHO akTUBHUX KOMMOHEHTIB.

[lo yCcTaHOBOK LUTYYHOIO KyrNbTWUBYBaHHSA MiKpO-
BOAOPOCTEN, MPU3HAYEHUX Hagan ang BMpobHMLUTBA
3 HMX Macna, MOoXHa BIZHECTU HACTYMHi YCTaHOBKMU
Ansi BUPOLLyBaHHSA Ta nepepobKky MikpoBOAOPOCTEN:

«AnapaTt gnsa BUpOLLYBaHHSA (POTOCUMHTE3YHUNX
mikpoBogopocten» UA28193A [MweHnynnn MO,
UA, 3anopoxeup M.®., UA), C12M1/02, A01G33/00,
A01G33/02, 16.10.2000;]

[«YcTaHOBKa ons npou3BoacTBa hOTOABTOTPO ¢h-
HbIX MukpoopraHuamos» SU865180 (BcecotosHbi
Hay4HO-MccnenoBaTenbCkUA BUOTEXHUYECKUIA UHCTU-
TyT, SU) A01G31/02, 23.09.1981;]

[«AnnapaT ans BblpawmBaHUA (OTOCUHTE3MPY-
rouwmx mMukpoopraHusmo» SU1062258A (Bcecotos-
HbIi  HaydHO-MccnepoBaTenbCckui  BroTexHUYecKui
nHctnTyT, SU) C12M1/00, A01G33/02, 23.12.1983]

[«PoTOpeakTOp AN BblpaLMBaHUSA MUKPOBOLO-
pocnen» SU1578185A1 (CTtaBpononbCKUN CefbCKo-
XO3AMCTBEHHbIN MHCTUTYT, SU» C12M1/00,
A01G31/02,15.07.1990;]

[«Apparatus for intensive, controlled production of
microorganisms by photosynthesis» US4868123
(Commissariat Energie Atomique, FR), C12M1/00;
C12M3/00, 19.09.1989;]

[«Integrated  photobioreactor-based  pollution
mitigation and oil extraction processes and systems»
US2008009055A1 (Greenfuel Technologies Corp.,
US) C02F3/34, C02F11/02, 10.01.2008;]

[«Photobioreactor systems and methods for
treating CCVenriched gas and producing biomass»
WO02008008262A2 (Greenfuel Technologies Corp.,
uUS) C12M1/00, B01D53/84, 17.01.2008;]

[«Photobioreactor for photosynthetic
microorganism culture» WO2008010737A1 (Tecnia
processos e equipament industriais e ambintais, PT)
C12M1/00, C12N1/12,B01J19/12, 24.01.2008.]

OCHOBHUMW HegonikamMmun BiJOMMWX YCTAHOBOK €
HeOoCTaTHA eEeKTUBHICTb | MPOAYKTUBHICTb, BUKIM-
KaHi HeJOCKOHaMICTIO IX KOHCTPYKLIN.

3 piBHA TexHiKM BigoMa TakoX HambinbL 6nm3bka
[o Tiel, Wo 3aABnSAETbCA MO KiNMbKOCTI 3aranbHux
0O3HaK i pe3ynbTaTy, Lo AOCAraeTbCH, ycTaHOBKa Ang
BMPOLLYBaHHA Ta nepepobkn MikpoOBOAOPOCTEW, Taka,
Lo MiCTUTb 3B'A3aHi MK COBOK TEXHOMOMYHMMM TPY-
6onpoBodamu i 3anipHO-PErymnioYO apMaTyporo i
pOo3TalloBaHi NO Xo4y TeXHOMNoriYyHoro npouecy ¢o-
TobGiopeakTop, BUKOHaHW y BUMsAA4i Habopy Tpybok,
LLO CNONy4alTbCs, BATOTOBMEHUX 3 NPO30pPOro Mare-
piany, €MKiCTb pereHepauii >XVWBWUMBLHOMO PO3YNHY,
Hacoc UMpKynsauii KynbTypanbHOro cepegosuilia, re-
HepaTop Ans oTpUMaHHs Byrnekucnoro rady (COy) i
okengie a3oty (NOy), HeobxigHUX Ans POTOCMHTE3Y
MikpoBogdopocTen, 6apboTep AN HACUYEHHSA KYNbTy-
panbHOro cepefoBulla rasamu BiJ reHepaTopa, fe-
rasatop A9 BUAaneHHs 3 KynbTypanbHOro cepeno-
BMLUA KUCHIO, WO BUAINSETLCS MIKPOBOAOPOCTSMU B
npoueci OTOCUHTE3Y, PO34iNbHUK ANs BiadineHHs
MIKpOBOZOPOCTEN Bif XXUBUITBHOTO PO34MHY, Macroe-
KCTPaKToOp i HaKonmnyyBanbHy emMKiCTb And 36opy mac-
na [«Method, apparatus and system for biodisel
production from algae» WO2007025145A2
(Sunsource Industries, US; Sears, James T., US)
C12P7/64, C07C51/43, C12N1/12, 01.03.2007, Han-
6inbL 6nn3bkM aHanor-npoToTun).

Ak reHepaTop Byrnekucnoro rasy (COz) i okcngis
asoty (NOx) BMKOpMCTaHa cTauioHapHa Tennosa erne-
kTpocTaHuis (TEC), nopsaa 3 skow po3smilleHa ycTa-
HOBKa AN BMPOLLYBaHHS Ta nepepobkM MikpoBoJo-
pocTen.

Mepiog ¢oOTOCMHTE3Y OOMEXEHUn TpMBanicTio
CBITNOBOrO [HSA, WO 3HWKYE edeKTUBHICTb poboTu i
NPOAYKTUBHICTb YCTAHOBKM.

Kpim TOro, yctaHoBka MiCTUTb HU3bKOEMEKTUBHI
3acobu crabinizauii (tennosui 6ap'ep) onTMManbHOI
Temnepatypu (T=25+5°C) kynbTypanbHOro cepepgo-
BMLLA, LU0 3HMXYE TEMMM 3pOCTaHHA Biomacu Mikpo-
BoAopocTen y cdoTtobiopeakTopi i, 9K HACMigoK, 3HU-
XYe NPOOYKTUBHICTb YCTAHOBKM.

TexHiyHOO 3agadyeto, Ha BUPILLEHHS SIKOT Hanpa-
BMEHUN KOpUCHAa MOAESb, € YOOCKOHAINEHHS YCTaHOB-
KM Tak, Wob BoHa He Byna npue'dA3aHa g0 cTauioHap-
Horo reHepatopa Byrnekucnoro rasy (COy) i okcuais
asoty (NOy), skum € TEC, morna npautoBati 3a Me-
KaMmu CBIiTNOBOro AHsA, i 3abesnevyBana crtabinbHy
ontumaneHy TemnepaTypy (T=25%5°C) kynbTypanb-
HOro cepefosulia, WO MigBULLYE TEMNW 3POCTaHHs
6iomacu mikpoBogopocTen y doTobiopeakTopi.

TexHiYHWI pe3ynbTaT, SKMA 4OCAraeTbCH NpU BU-
KOPUCTaHHi BOOCKOHAmNEHO! YCTaHOBKW, Nonsrae B
nigBMLIEHHI ePeKTUBHOCTI | MPOOYKTUBHOCTI BUPOLLY-
BaHHS | nepepobkun MikpoBOAOPOCTEN.

lMocTaBneHa TexHiYHa 3agjava BMpILYETbCH, a
TEXHIYHWUW pesynbTaT AOCAraetbCcs TUM, WO B ycTa-
HOBL ANsl BUPOLLYBaHHS Ta Nepepobkn MikpoBoJo-
poCTeN, WO MIiCTUTb 3B'A3aHi Mbk cOBOK TEXHOMOTiY-
HUMKM  TpybonpoBodamu i 3anipHO-PEryroHYOI0
apmaTypolo i po3TalloBaHi Mo xoAdy TeXHOMOriYHOro
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npouecy ¢oTobiopeakTop, BUKOHAHWUIA Y BUIMSAI Ha-
Oopy TpyO, WO Cnonyy4atTbCs, BATOTOBIEHMX 3 MPO-
30poro maTtepiany, EMKiCTb pereHepauii >X1UBUMbHOIO
PO34MHY, HAaCOC UMpPKYNsALii KynbTypanbHOro cepeno-
BULLA, reHepaTop ANs OTPUMaHHS BYINEKWCIOro rasy
(CO2) i okengis aszoty (NOy), HeoBXigHMX Ansa ¢o To-
CMHTe3y MikpoBogopocTel, 6apboTep AN HaCUYeHHs!
KynbTypanbHOro cepefoBulla rasamu Bif reHepaTto-
pa, gerasatop AN BuAaneHHs 3 KynbTypanbHOro
cepenoBsuLLa KUCHIO, WO BUAINSETHCA MiKPOBOAOPOC-
TAMU B npoueci POTOCUHTE3Y, PO3AiNbHUK AN Biagi-
NEeHHA MIKpOBOOOPOCTEN Bif, XMBUIIBHOTO PO3YNHY,
MacrnoeKkCcTpakTop i Hakonu4yBarnbHY €EMKICTb Ans
36opy macna, 3rigHO KOPUCHOI MOAENI, SiK reHepaTop
Byrnekucnoro rasdy (COz) i okengis asoTy (NOx) BUKO-
pUCTaHWIN enekTporeHepaTop 3 NpMBOAOM Bif ABUTY-
Ha BHYTPiWWHBLOrO 3ropaHHsa (OB3) i dinbTp ounLleHHs
rasie, Npu LbOMY O €NeKTporeHepaTopa enekTpuyHO
NigKnoYeHi namnu ynbTpadgioneToBoro BUMPOMIHI0-
BaHHA (YP) i mamnu iHppayepBOHOro BUNPOMIHIO-
BaHHs (IY), BcTaHOBNEHI B 30HI hoToGiopeakTopa Ans
ONPOMIiHIOBaHHS KYNbTypanbHOro CepeoBuLLIA B HiM,
a  TexHONOM4YHO  NigKMOYEeHUn  TennooOMiHHMK-
pekynepaTtop ANnS nigirpisy KynbTypanbHOro cepeno-
BMLUA, IO BUKOPUCTOBYE Tenno, Lo suainseTtbcs [1B3
enekTporeHepaTopa.

[NpuBeaeHi 03HaKK, sKi xapakTepusyloTb KOPUCHY
MoZaerb, € CYTTEBUMMU, OCKiMbKN B CyKYNMHOCTI gocTtat-
Hi ons 3abe3neyeHHs1 Npaue3gaTHOCTI i pilLeHHS Mo-
CTaBMNeHOI TeXHiYHOI 3aJaui, a KOKEH OKpeMo Heob-
XigHun pna igeHTMdpikauii i BiAMIHHOCTI 3asiBNeHol
YCTAHOBKMW ANS BMPOLLYBaHHA Ta nepepobkun mikpo-
BOOOPOCTEN Bif BiAOMWUX B TEXHiLi aHaANOM4HUX TeX-
HIYHUX pilLeHb.

MpuymMHHO-HacnigKoBMIA 3B'A30K BIAMITHUX O3HaK
npu ix B3aeMogii 3 BiAOMUMN O3HaKaMU B OOCATHEHHI
OYiKYBaHOIO TEXHIYHOro pesynbTaTty, 06ymoOBNeHOro
NOCTaBMNEHOI TEXHIYHOK 3aJaveto, Norsirae B HacCTy-
MHOMY.

BukopucTtaHHa enekTporeHepaTopa 3 NpvBOAOM
BiJ OBUryHa BHYTpPilHbOro 3ropanHsa (OB3) sk reHe-
paTop Byrnekucnoro rasy (CO2) i okcugis azoTy (NOy)
O03BOMSIE BYKOPUCTOBYBATM YCTAaHOBKY TepuTopianbs-
HO B Oyab-siIKOMY MiCLY, OCKINbKM BOHa He MpuB'a3aHa
[0 CTalioHapHOro reHepaTopa 3rafaHux BYIMeKnCcro-
ro rasy (COy) i okeugis azoty (NOy), skum € TEC, wo
CYTTEBO MiABULLYE € PeKTUBHICTb ii 3acTOCYyBaHHA ANs
BMPOLLBaHHS i nepepobkn MikpoBO4OPOCTEN.

BukopucTtaHHa ABWryHa BHYTPILUHBOMO 3ropaHHs
(dB3) gk npuBof enekTporeHepaTtopa i QinNbTPy 04m-
LUeHHs ra3iB 4O3BOJSISIE OTPUMYBATU 3 NPOOYKTIB 3ro-
paHHA HeoBXAHY KiMbKiCTe OYMLLEHOrO BYINEKUCIIOrO
rasy (CO.) i okengis azoty (NOy), WO nornuHaTbCA
MIKPOBOJOPOCTAMU B Mpoueci poTOCUHTE3y, 3abes-
neyvye HacuuyeHHst 6apboTepom KynbTypanbHOro ce-
pefoBulla OYMLLEHUMW ra3amu, HeoOXgHVMK Ans
oTOCMHTESY, i NiABULLYE AKiCTb | 06'€eM BUpOLLYBaHOI
Giomacu mikpoBoJopocTe.

Y 3B'A3Ky 3 TUM, WO B YCTAHOBLi OO enekTpore-
HepaTopa eNnekKTPUYHO MiAKIHYeHi namnmm ynbTpadi-
OneToBOro BUNPOMiHIOBaHHS (Y®P) i namnu iHdpadep-
BOHOro BuMpoMmiHoBaHHA (IY), BCTaHOBNEHiI B 30Hi
doTobiopeakTopa AN ONPOMIHIOBAHHA KynbTyparib-
HOro cepefoBuLIA B HiM, OOCAraeTbCs MOXIMBICTb
BMKOPUCTaHHS YCTAHOBKM 33 MeXamMu CBiTIOBOIO

OHS, WO po3Lmptoe nepiog edekTMBHOI poboTn i nig-
BMLLYE NPOAYKTUBHICTb YCTAHOBKU.

A 3a paxyHOK TOro, WO B YCTaHOBLi A0 eneKTpo-
reHepaTtopa TEXHOMOMYHO MiAKNIOYEHUA TennoooMiH-
HUK-pekynepaTop AN MigirpiBy KynbTypanbHOro ce-
peaoBuLLa, WO BUKOPUCTOBYE TEMIO, L0 BUAINSETHCA
B3 enekTtporeHepaTopa, 3abeaneyyetbca crabinbHa
onTumanbHa TemnepaTypa (T=25+5°C, nepeBaxHO
T=25°C) KynbTypasnbHOro cepegoBulla y 6yab-aKkui
yac poky, wo 3abesnevye epekKTMBHUINA POTOCUHTES i
nigBMLEHHS TeMniB 3pocTaHHs Giomacyn MikpoBodo-
pocTelt y doTobiopeakTopi.

B uinomy 3ragaHi yqockoHaneHHsi ycTaHOBKU [0-
3BONSAOTb NiABULLMTM ePeKTUBHICTb | NPOAYKTUBHICTb
BMPOLLBaHHS i nepepobkn MikpoBO4OPOCTEN.

YcTaHoBKa ANs BUPOLLYBAHHS Ta nepepobku Mik-
pPOBOAOPOCTEN MAaE i iHLWi BiAMIHHOCTI, AKi BUKOPUCTO-
BYIOTbCS B OKpeMux Bunagkax il BUKOHAHHS i CTBO-
plooTb 4OAATKOBUA TEXHIYHUI pe3ynbTarT.

B ycraHoBUi ANng BMpOLLyBaHHA Ta nepepobku mi-
KpOBOOOPOCTEN, 3riAHO KOPUCHOT MoAeni, Hacoc ump-
Kynauii KynbTypanbHOro cepefosuila 3abesneyeHui
YaCTOTHUM MEpPETBOPIOBAYEM ANS PErYrOBaHHSA po-
©6040i xapaKTepUCTMKM 3rafaHoro Hacoca.

Lle no3Bonsie amiHoBaTM poBoYy XapakTepuUCTUKy
Hacoca npu 306inblieHHi (B npoueci ekcnnyaTauii
YCTaHOBKM) 00'eMy LIMPKyrtor4oro Yyepes cdotobiope-
aKTop KyNbTypanbHOro cepeaoBuLLa.

B yctaHoBUi 4Ns BUPOLLYBaHHS Ta nepepodku Mi-
KpOBOJOPOCTEN, 3riAHO KOPMCHOI MoAesni, €eMKicTb
pereHepauii XMBUIBHOIO PO3YMHY MICTUTb MaTpybok
BBEe[leHHA BI0NOMYHNX CTUMYNSATOPIB 3POCTaHHA MiK-
POBOLAOPOCTEN.

3a paxyHOK UbOro 36iNbLUYETHCA IHTEHCUMBHICTL
3pOCTaHHA MIKpOBOOOPOCTEN, BHACMIOK YOro migBu-
LLYETbCA ePeKTUBHICTb | NPOAYKTUBHICTL YCTAHOBKM.

B yctaHoBUji ANns BMpOLLyBaHHSA Ta nepepodku Mi-
KPOBOOOPOCTEN, 3riJHO KOPUCHOI MOZENI, MacrioeKkc-
TPaKToOp MICTUTb CyllapKy i Macnonpec.

Lle 3a6e3nevye makcumansHe BuganeHHs Bosioru
3 Biomacn MiKpOBOOOPOCTEN B cyllapLi i edekTuBHe
BMAINEHHA Macna 3 BUCyWweHOoi 6iomao MikpoBOZo-
pocTen Ha macronpeci.

Y ycTaHOoBLUI ANs BUPOLLYBaHHSA Ta nepepodkun mi-
KPOBOJOPOCTEMN, 3rJHO KOPUCHOT MoAeni, 3a Macrorn-
pecoM MacroekcTpakTopa MOoCnigOBHO BCTAHOBIEHI
MacnonpuimMay 3 Hacocom, inbTp rpydboro OYMLLEH-
Hs Macna i pifbTp TOHKOrO OYULLEHHSA Macna.

3a paxyHOK UbOro gocaraetbcsa 36ip macrna 3 ma-
crnonpeca ekcTpakTopa i nogaya MOro HacocoMm Ha
ABOCTYMNiHYaTe OYMLIEeHHs B 3ragaHnx dinbTpax, Lo
nigBMLLYE CNOXMWBYI BMacTMBOCTI OTPYMYBaHOMo Mac-
na 3 MikpoBOAOpPOCTEN.

YcTaHoBKa Ans BUPOLLYBAHHS Ta nepepobkn Mik-
pPOBOAOPOCTEN, 3riAHO KOPUCHOT MOJeni, MICTUTb €M-
KiCTb OJi9 [O30BaHOro Biabopy cycneHsii MikpoBoao-
pocTen, BXiA AKOiI cnonydeHnin 3 cotobiopeakTopom
yepes enekTPOKEepOBaHWIA LUNaHTOBUA 3aTBOP, a BU-
XiJ CMONYYEeHNn 3 pO3aiNbHUKOM Yepes Hacoc.

HasBHicTb Takoi emKocCTi 3abesneyye 4O30BaHWA
BiAGip cycneHsii MiKpOBOJOPOCTEN 3 LMPKYMOYOro
KynbTypanbHOro cepefoBullia MpW BiOKPUTTI €neKkT-
pPOKEpPOBaHOTO LUNMAHIOBOrO 3aTBOpa i NepeKkavyBaHHs
ii Hacocom B pO3AiNbHVK NS BiAAiNeHHS MIKPOBOJO-
pocTel Bif KynbTypasibHOro CepefoBuLLa He3anexHo
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BiA npouecy pobotn doTobiopeakTopa, wWwo 3abesne-
yye ehPeKTUBHICTb i CTabinbHICTb POGOTV YCTaHOBKN.

B yctaHoBUi ANS BMPOLLYBaHHA Ta nepepobku mi-
KpoBOOOPOCTEN, 3rigHO KopucHoi mogeni, doTobio-
peakTop 3abesneyeHwin pi3HOMOMSAPHMMM, CroNyde-
HUMW NOCMIQOBHO, ranbBaHiYHUMK enekTpodamu, Ans
3HIMaHHA 30BHILLHIM CrOXMBayeM eHeprii BiNbHMX
€NeKTPOHIB, L0 BWHUKAKTL MPU OKMCMOBaIbHO-
BiHOBHMX peakLjsix B npoLeci (poTOCUHTESY.

3a paxyHok Uporo doTobiopeakTop CTae mkepe-
NIOM eneKTpOoeHepril Ansl 30BHILLHBOIO MarionoTy)XHO-
ro cnoxueava, Lo MiaBuLLye e(PeKTUBHICTb YCTaHOB-
KW.

3 piBHA TEXHIKM 3aABHUK HE BUSABUB PilLEHHS,
cniBnajarodi 3 CYKYNHICTIO 3arafbHUX i BIiAMITHUX CyT-
TEBUX O3HAK BAOCKOHANEHOI YCTAHOBKU ANS BUPOLLY-
BaHHA Ta nepepobkM MikpOBOAOPOCTEN, BHACHIAOK
4YOro MOXHa 3poOUTM BUCHOBOK, LLO TEXHIYHE pilleH-
HS, WO 3aABNSETbCA, HE € YaCTMHOI PIBHS TEXHIKWN i
BiAMOBIAAE KPUTEPItO KOPUCHOI MOAEN «HOBU3HA.

Hapani BoockoHaneHa ycTaHOBKa Ans BUPOLLY-
BaHHS i nNepepobkn MiKpOBOOOPOCTEN MOSICHIOETLCS
OOKNagHVM OMMcoM Mpukrnagy il nepeBaXHOro BMKO-
HaHHS | pobOTU 3 MOCMMAHHAMMW Ha KPECNEHHS, LIO
40JalTbCes.

Ha ®ir.1 306paxeHa ycTaHOBKa AN BAPOLLYBaH-
HSA Ta nepepobky MiKpOBOJOPOCTEN; CXeMa.

Ha ®ir.2 3o6paxeHuin enekTporeHepaTop ycTa-
HOBKM ANs BMPOLLYBaHHSI Ta nepepobku MikpoBoao-
pocCTel, [O SIKOTO eNEeKTPUYHO Yepes3 cMcTeMy yrnpas-
NiHHA i KOHTpONIO nigKnoYeHi namnm
ynbTpadioneToBoro BUNPOMiHioBaHHA (YP) i namnm
iH(ppayepBoHOro BunpomiHtoBaHHA (1Y), BCTaHOBMEHI
B 30Hi choToGiopeakTopa; cxema.

YcTaHoBKka AnA BMPOLLYBaHHSA i nepepobku Mik-
poBogopocTei (Pir.1, 2) MicTnTb 3B'A3aHi Mixk coboto
TEXHONOMYHUMYK  TpybonpoBogaMmu | 3amipHo-
pEerynoYyol0 apMaTypolo i po3TalloBaHi No xoay
TexHonoriyHoro npouecy dotobiopeaktop 1 (Pir.1),
BMKOHaHWIA y BUMsAi Habopy Tpyo, WO cnonydatoTb-
Csl, BATOTOBIMEHUX 3 NMPO30POro marepiany, eMKICTb 2
pereHepauii >XKMBUNbHOTO PO34YMHY, HACOC 3 LUPKYMs-
uii KyNbTypanbHOro cepegoBulla, reHepatop 4 Ans
oTpuMaHHsa Byrnekucnoro rasy (CO.) i okemais asoTy
(NOy), HeobXxigHUX Ans POTOCUHTE3Y MiIKPOBOOOPOC-
Ten, 6apboTtep 5 ONA HacWYeHHA KynbTyparnbHOro
cepefoBvlia rasamu Bif reHepatopa 4, fgerasaTop 6
ANst BUAaneHHs 3 KynbTypanbHOro cepefoBulla Kuc-
HIO, WO BMAINSETECA MIKPOBOAOPOCTAMU B MpOLEC
POTOCMHTE3Y, PO3AINbHUK 7 ANSA Big4iNneHHs Mikpo-
BOZOPOCTEN Bifl XMBWUSIEHOTO PO34MHY, MacroekcTpa-
KTOp 8, i HakonnuyBanbHy emkicte 9 ans 36opy mac-
na.

OcobnuBicTio YyCTaHOBKM € Te, WO K reHepaTop 4
Byrnekucnoro rasdy (COg) i okengis asoTy (NOx) BUKO-
puctaHui enektporeHepaTtop 10 3 npuBOAOM Big ABU-
ryHa BHyTpilwHbOro 3ropaHHs (OB3) i dinbTp 11 oum-
LeHb rasi..

Mpu ubomy go enektporeHepatopa 10 enekTpu-
YHO (4Yepe3 cuctemMy 42 ynpaeniHHA | KOHTPOI) Nig-
KMoYeHi namnu ynbTpadioneToBoro BUNPOMiHIOBaH-
HS Yo) 12 i namnum iHppayepBOHOIO
BunpoMiHioBaHHsa (I4) 13 (dir.2), BCTaHOBMNEHI B 30Hi
doTobiopeaktopa 1 (Pir.1) Aona onpomiHOBaHHA
KYNbTypanbHOro CepefioBvLa B HiM, @ TEXHOSOMYHO

NigKNioYeHW  TennooOMiHHUK-pekynepatop 14 ans
nigirpiBy KynbTypanbHOro cepeaoBuLLa, WO BUKOPUC-
TOBYe Tenno, wWo Buainsetsca B3 enekTtporeHepa-
Topa 10.

Hacoc 3 umpkynsauii KynbTypanbHOro cepenosu-
Lwa 3abesnedyeHnn 4acToTHUM nepeTBoptoBayvem 15
Onsi perynoBaHHA poboyoi xapakTepucTuky 3ragaHo-
ro Hacoca 3.

EMKiCTb 2 pereHepaulii XMWBUIbHOMO PO3YNHY
CNYXUTb ONs BBEAEHHA OO0 cKnajy PO3uvHY XUBUIb-
HUX peyoBuH (a3oT - N, doccop - P, kanin - K) i Mik-
poOEenemMeHTIiB, a TakoX MiCTUTb naTpybok 16 BBeOeH-
HA GionoriyHnx CTUMYNATOPIB 3pOCTaHHSA
MiKpOBOJOPOCTEN.

MacnoekcTtpakTop 8 MicTUTb cywapky 17 i mac-
nonpecc 18.

3a macnonpecom 18 macrioekctpakTopa 8 nocni-
OOBHO BCTaHoBMeHi MmacrnonpunmMad 19 3 Hacocom 20,
GinbTp 21 rpyboro ounweHHa Macna i gineTp 22
TOHKOIO OYULLEHHSI Macna.

YcTaHOBKa TakoX MICTUTb EMKICTb 23 4O30BaHOM
Biabopy cycneHsii MikpoBogopoCTel, BXif SKOi crno-
nyqyeHunn 3 otobiopeakTopom 1 yYepes enekTpokepo-
BaHWI LUMAHIOBUIA 3aTBOP 24, a BUXi4 CNOMy4eHUn 3
po3ainbHUKOM 7 Yepes Hacoc 25.

doTob6iopeakTop 1, BUKOHAHWIA y BUrMAAi Habopy
TpYO, WO CrnonyqalTbCH, BUTOTOBMEHMX 3 NPO30POro
MaTepiany, MoXxe BKMYaTh AeKinbka CeKLin.

Kpim Toro, B Mipy Heo6xiAHOCTi, O BX€e BCTAaHOB-
neHux cekuin dotobiopeaktopa 1 MoxyTb Bytn nia-
KNtoYeHi JoaaTkoBi cekji.

doTobiopeakTop 1 3abesneveHun pisHononsap-
HUMW, CMOMYYEHUMW TMOCHIZOBHO, rarbBaHiYHUMUK
enekTpogamu 26, 27 Ana 3HiMaHHA 30BHILUHIM cCMo-
XMBayeM eHeprii BiflbHUX €eNEeKTPOHIB, L0 BUHUKAIOTL
npu OKUCMOBarnbHO-BIAHOBHUX peakLuisx B npoued
POTOCUHTESY.

YcTaHoBKa ANs BUPOLLYBAHHS Ta nepepobku Mik-
POBOAOPOCTEN MICTUTL PELMPKYNALINHY eMKICTb 28, B
AKIN NpoBoaMTLCA ra3oobmiH (HacmueHHs CO2, NOy i
BMAANEHHS KWUCHIO), NMPUIAOM PEereHepoBaHOro >XUBU-
NBbHOrO PO34MHY, BBEAEHHsSI MOYATKOBOI MOPUii Kynb-
TYpyY NpK 3anycKy YCTaHOBKM.

EMKiCTb 2 pereHepauii XMBUNBHOMO PO34MHY 3a-
Oes3neyeHa HacocoM 29 ans nogayv NPUroToBaHOrO
PO34MHY B PeLMpPKYNALiHY EMKICTb 28.

YcTaHoBKa ANsi BUPOLLYBaHHS Ta nepepobku Mik-
pPOBOAOPOCTEN MICTUTb HACTYMHI TEXHOIONiYHI Tpybo-
npoBoau:

- Tpybonposig 30 Ana nogayi KynbTypanbHOM
cepeposva y oTobiopeakTop 1;

- Tpybonpogig 31 ona BiaBeAeHHS KynbTypanb-
HOro cepepfosuila 3 doTobiopeaktopa 1 B peumpKy-
NAUIVHY EMKICTb 28;

- TpybonpoBia 32 AnNst MOBEPHEHHSI PO3YMHY B
EMHICTb 2 pereHepalii nicns obpobku cycneHsii pos-
AiNbHUKOM 7;

- Tpybonposig 33 ana nogaudi KynbTypanbHOM
cepepoBuva 3 eMKOCTi 23 gosoBaHoro BigGopy cy-
CreH3ii Ha po3ainbHUK 7;

- Tpybonposig 34 Ans NOBEpPHEHHSA pereHepoBa-
HOro PO34YMHY 3 EMKOCTI 2 pereHepauii B peLnpKkyns-
LinHY EMKiCTb 28;

- Tpybonposig 35 ona nogadi macna B HakonNMuy-
BasbHYy EMKiCTb 9;
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- Tpybonposig 36 onsa nopadi rasis 3 reHepaTopa
4 B 6apboTep 5.

YcTaHoBKka AnA BMPOLLYBaHHA i nepepobku Mik-
pPOBOLOPOCTEN MICTUTL TaKOX HACTYMHY TEXHOMOTIYHY
3anipHo-peryriowyy apMaTtypy:

- kpaHun 37 i 38 Ana KOpekTyBaHHSA BATPATU Kynb-
TypanbHoro cepefoBuila yepe3 dotobiopeakTop 1 i
NOro BiOKMIOYEHHS Bi4 KOHTYPY UMPKynsauii npu per-
nameHTHUX poboTax;

- KpaH 39 ana nogadi OYMLLEHOro Macna Ha Bu-
po6HuMUTBO Gioausens;

- KpaH 40 ong nogavi ouMLIEHOro Macrna CrnoXu-
BayeBi.

[o cknagy ycTaHOBKM MOXe OyTu BKItoYeHa niHis
41 pgna BupoOHMUTBa Gioansensi, BUKOHaHA, Hanpu-
knag 3a nateHtom UA18187U, i WO BUKOpPUCTOBYE
Macno 3 Hakonu4yyBanbHOI eMKOCTi 9 YCTaHOBOK, a
BMpoGneHun Gioguserns moxe Oyt BUKOPUCTAHWUIA SIK
nanueo ABWIyHa BHYTPilLHbOrO 3ropaHHs ([OB3) enex-
TporeHepaTtopa 10 reHepaTtopa 4 ANs OTPUMAHHA
Byrnekucnoro rasy (COy) i okengis asoty (NOy) i nigi-
rpisy Oiomacu 3a pgonomorok  TennoobMiHHUKa-
pekynepatopa 14.

Y ycTaHoBUi ynpaBniHHS By3namwu, arperatamu i
3anipHo-perynioyold  apMaTypolo  34iNcHIoITL 33
AO0MOMOrot cucTeMmn 42 ynpasBniHHS | KOHTPONIO.

YcTaHoBKa ANs BUPOLLYBaHHS Ta nepepobku Mik-
pPOBOAOPOCTEN Npautoe Takmm YHom (dir.1).

3AificHeHHs npoLecy BUPOLLYBaHHS | nepepobku
MIKpOBOAOPOCTEN MNPOBOAUTLCSA MOCHIAOBHO B TpU
eTanu:

- NepLuMiA eTan - NiJroToBKka YCTAHOBKU (MPUrOTY-
BaHHS >XUBUITBHOIO PO34MHY, 3aMOBHEHHA CUCTEMM,
BMPOLLYBaHHA KyNbTypu MiKpoBogopocTel B nabopa-
TOPHWX YMOBaXx);

- ApYrvMi eTan - BBeOEHHs1 BUPOLLEHOT KyNbTypu B
CUCTEMY i BUBEOEHHS YCTAHOBKW Ha pobounin pexum
BMPOLLYBaHHS MiKpOBOOOPOCTEN;

- TpeTin eTan - BiAGIp i nepepobka BUPOLLYBaHOI
Giomacu B npomumcrioBomy maciutabi.

Ha nepwomy etani B eMKoCcTi 2 npoBoauTbCA
NPUrOTYBaHHA >XMBUMbHOMO PO3YMHY | 3anNOBHEHHS
HUM peumnpkynsuinHoi emkocTi 28 i poTobiopeakTopa
1 3a gonomoroto Hacoca 3 umpkynsilii Yepes Tpybo-
npoeoan 30 i 31.

Mpy upomy 0o cknagy PO3YMHY, OKPIM XMBUMb-
HUX peyoBuH (a3oT - N, docdop - P, kanin - K) i mik-
poenemMeHTiB, B EMKICTb 2 4epe3 naTpybok 16 BBO-
ASTbCA BiOCTMMYNATOPM 3pOoCcTaHHs Giomacu.

B npoueci 3anoBHeHHs cMCTEMU NPOBOAUTLCS
po3irpiB po3unHy (3a paxyHok poboTu reHepaTtopa 4 i
TennoobmiHHUKa-pekynepaTtopa 14) go onTumanbHoOi
Temnepatypu (T=25+5°C, nepeaxHo T=25°C), wo
KOHTPOMIETLCS CMCTEMOIO 42 ynpasriHHA i KOHTPO-
no.

Ha gpyromy eTani nicna saBeplUeHHS 3anOBHEH-
HSA CUCTEMU i PO3irpiBaHHSA PO34MHY B EMKICTb 28 BBO-
ONTbCS MopLisi BUPOLLEHOI B nabopaTopHMX yMoBax
(npuabaHoto y mocTavanbHUKa YCTAaHOBOK) KYNbTypw
MiKpOBOJOPOCTEN, MPU3HAYEHOT AN BUPOLLYBAHHS i
nepepooku.

Ak BMpoOLLyBaHa KynbTypa peKOMEHOYETbCS BU-
KopucTaHHA MikpoBogopocTi Botryococcus braunii.

BanexHo Big 06'eMy LMpKyNO4YoT MacK (Kinbko-
CTi cekuii poTobiopeakTopa 1) 3a AJoMoOMOorot vacTo-

THOro nepeTBoptoBava 15 BCTAHOBMETLCA HEOOXA-
Ha poboya xapakTepucTvka (TUcK i BUTpaTa) Hacoca 3
umpkynauii gna 3abesneyeHHa Heob6XigHOT LWBMAKOCTI
pYyXy KynbTypanbHoOro cepegosuila yepe3 ¢oTobio-
peakTop 1.

HopaTkoBa kopekuis BuTpatn yYepes ¢otobiope-
akTop 1 34iMcHI0ETLCA KpaHamu 37 i 38.

[na 3abe3neveHHs i ctabinisauii npouecy doTo-
CMHTE3y BKIIOYAKTbCH naMnu  ynbTpadioneToBoro
BMNPOMiHIOBaHHA (Y®) 12 i namnu iHdpavepBOHOro
BUMNpOMiHoBaHHs (1Y) 13.

MapameTpn pexumy pobotn namn 12, 13 (iHTeH-
CMBHICTb BMWMPOMIHIOBaHHS, MEPIOANYHICTL | TpmBa-
nicTb BKMOYEHHA) 3abesneuvytoTbca cuctemoro 42
yrpaBniHHA | KOHTPOSIO, OCKiMbKXW Namnu ynbTpadio-
NEeToBOro BUMNPOMiHIOBaHHSA (YP) 12 i nammm iHdpa-
YepBOHOrO BMNPOMiHOBaHHSA (IY) 13 enekTpuyHo nig-
KMoYeHi 00  [DpKepena  KUBMeHHs, Tobto Jo
enekTporeHepaTopa 10 yepes cuctemy 42 ynpasniH-
HA | KOHTpOnO (Dir.2).

MapanenbHO B KynbTypanbHe cepefoBuvlle 3a
ponomorot 6apboTtepa 5, BCTaHOBNEHOro B peuup-
KynauinHin emkocTi 28, nogaetbca 3aspanerigb o4n-
weHa ginbTpom 11 ouMweHHs rasiB rasoBa Cymill
(CO2 i NOy) Big npusogy ([B3) enektporeHepaTopa
10, 3abe3neuytoun HeobXxigHe AnsA OTOCUHTE3Y Ha-
CUYEHHSs1 PO34MHY BKa3aHumMm razamum (Pir.1).

Migbip napameTpis Nnpouecy NpoBoANTLCH 3a Ha-
cnigkaMmun nabopaTopHOro KOHTPOSO TEMMIB 3pOCTaH-
HA 06'emy BBeZeHOT nopuji KynbTypu MikpoBOAOpOC-
Ten i 3abe3nevyeTbCcs y BCTAHOBMEHUX ONTUMalbHUX
napameTpax cucTeMoto 42 ynpasniHHs | KOHTPOMIO.

Ha Tpetbomy eTani nicnst JOCArHEHHS! KOHLEHT-
pauii MikpoBoAOpoCTEN B KynbTypanbHOMY cepefo-
BUL HEe MeHLWe 3Kr/M~ po34MHy, NOYMHAETLCA 4O30-
BaHWI, 32 JOMOMOIO0 ENEKTPOKEPOBAHOMO CMCTEMOIO
42 ynpaBrniHHA | KOHTPONIO LUMaHroBoro 3ateopa 24,
BioGip KynbTypanbHOro cepefoBulla B EMKICTb 23
[030BaHoOro BiAbOpy cycneHsii MikpoBogopocTen ansg
nogarbLUoi nepepobku.

Mpn ubomy AedilnT LMPKYITOYOro PO34UHY CU-
ctemMot0 42 ynpaeniHHS | KOHTPONO aBTOMaTU4HO
3aMoBHIOETLCA MOJAYED PO3YMHY 3 EMKOCTI 2 pere-
Hepauii XMBUNBHOMO PO3YMHY B PELUPKYNALINHY eM-
HicTb 28 no TpybonpoBoady 34 Hacocom 29, wo 3a-
6e3neyvye cTabinbHiCTL napameTpiB TEXHOMOrYHOrO
npouecy BUPOLLYBaHHS MIKpOBOJOPOCTEN.

BigibpaHa B emkicTb 23 anst gosoBaHoro Biabopy
cycneHsii KynbTypanbHe cepenoBuLle HacocoM 25 no
Tpybonpoeoay 33 nodaeTbCA Ha po3AifbHYK 7 Ang
Bi4AiNEHHsT MIKpOBOOOPOCTEN BiJ XKUBUITbHOTO PO34u-
HY.

BigokpemneHi KOHLEHTpOBaHi  MiKpOBOLOPOCTI
NnocTynawTb Ha MacnoekcTpakTop 8, WO MICTUTb Cy-
wapky 17 ons noeefeHHs macu o HeoOxigHoT Boro-
rocTi i gani Ha macnonpec 18 ans BUTAraHHa macra 3
6iomacu, a OCBITNEHUN XNBUMbHUIA PO3YMH CaMOnnnB
no Tpybonposoay 32 nocTynae B EMKICTb 2 Ans pere-
Hepauji po3unHy i gani, B Mipy HeobxigHOCTi, noBep-
TAETbCHA B CUCTEMY LIMPKYMALIT.

OTpumaHe 3a gonomorot macnonpeca 18 macno
BOAOPOCTEN MnocTynae B macnonpuimad 19, 3Bigku
Hacocom 20 nopaetbca Ha inbTp 21 rpydoro ouu-
LLUEHHS i Ha iNbTp 22 TOHKOTO OYULLEHHS, SKi 3a0e3-
neyYyloTb MOKpaLLeHi CNOXMBYI BNacTMBOCTI Macna 3a
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paxyHOK BiACYTHOCTi B KiHLEBOMY NPOAYKTI MexaHiy-
HUX BKITHOYEHb MIHEPANbHOrO i POCIMHHOMO MOXO-
OXKEHHs, a MaKyxa Biggoansietbca 3 macrionpeca 18
ANsi NoJarnbLLUOro BUKOPUCTaHHS.

OunwieHe macno no Tpybonposoay 35 noctynae
B HaKONM4yBarbHY EMKiCTb 9.

3 HakonuyyBanbHOI €MKOCTi 9 ouulleHe macrio
NOCTyrae CrnoXuBayesi.

3 HakonuyyBasnbHOi €MKOCTI 9 ouMleHe Macro
Moxe B6yTn HanpasneHe Yepes kpaH 39 Ha BUPOGHML-
TBO nanuea Ha niHito 41 BupoGHMUTBA Gioansens,
BMKOHaHY, Hanpuknag 3a nateHtom UA18187U, i wo
BMKOPMCTOBYE Macro 3 HakonuyyBanbHOi emMKoCTi 9
YCTaHOBKM.

BupobneHnin Gioamsens moxe Oytm BukopucTa-
HUM SK NanvMBO [OBUIYHA BHYTPILULHBOIO 3rOpaHHs
(OB3) enekTtporeHepatopa 10 reHepaTopa 4 ans
oTpuMaHHsa Byrnekucnoro rasy (CO.) i okemais asoTy
(NOy) i nigirpiBy Mmacu 3a 4ONOMOroto TennoodMiHHN-
Ka-pekynepatopa 14 abo BigBaHTaXEHWA CNOXMBa-
YeBi.

HasgHict y cknagi yctaHoBku kpaHiB 37 i 38 go-
3BOMSE 3[iMicHIOBaTN pernaMmeHTHi pobotn (ounLeH-
HA, pemoHT) B Byab-Akin cekuii doTobiopeakTopa 1
(3a paxyHOK BiOKMIOYEHHsI BiJ KOHTypa UMpPKynsaLii)
6e3 BMMBY Ha TEXHOSOMYHWUIA NpoLeC i He BUMarae
3YMUHKN po6OTN BCIET YCTaHOBKM.

Baeasaku Tomy, wo doTobiopeaktop 1 3abesne-
YEHUN PIZHOMOMAPHUMMK, CMOMNYYEeHUMU MOCHiAOBHO
ranbBaHiYHMMKU ernekTpogamu 26 i 27 ana 3HiMaHHA
30BHILUHIM CMOXMBayeM eHeprii BiNbHUX eNeKTPOHIB,
O BMHMKATL MPU OKUCMOBasbHO-BiAHOBHUX peak-
Lisix B npoueci potocnHtesy, goTtobiopeaktop 1 cTae
Kepesiom ernekTpoeHeprii And 30BHIiWUHbOMo Marso-
MOTYKHOrO CrnoxmBaya, Lo niasulye eeKTUBHICTb
YCTaHOBKM.

lMpuBeaeHi BIOOMOCTI NiOTBEPDKYIOTbL  MOXIIU-
BiCTb MPOMMWCIIOBOrO 34iiCHEHHS YCTAaHOBKW ANS BU-
pollyBaHHA Ta nepepobknm MikpoBogopoCcTen, Lo
CBiguUMTb NpPO Te, WO NPOMNOHOBaHE TEXHIYHE PiLLEHHS
BiANOBIgA€E KPUTEPID KOPUCHOT MOZEN «nMpoMucrioBa
npugaTHICTb».

Mepenik no3HavyeHb

1. hoToGiopeakTop

2. eMKiCTb pereHepaLii XXMBUIbHOMO PO34nHY

3. Hacoc uMpkynauii KyrnbTypanbHOro cepeaoBu-
wa

4. reHepaTop Ans OTPUMaHHS BYINEKUCIONo rasy
(COy2) i okenais asoty (NOy)

5. 6apboTep AnA HACUMYEHHS KyNbTypanbHOM
cepefoBvLA ra3aMu Bif reHepaTopa

6. perasaTop AN BMAANEHHS 3 KYNbTypanbHOM
cepefoBMLA KMCHIO, WO BUAINSETECA MiKPOBOAOPOC-
TAMU B npoueci poTocuHTE3Y

7. po34ifbHVK ONna BigAiNeHHs MiKpoBOAOPOCTEN
BiJ X)KUBUITbHOTO PO3YMHY

8. macnoekcTpaktop

9. HakonuyyBanbHa eMkicTb Ansa 36opy macna

10. enekTporeHepaTop 3 NPUBOAOM Big ABUMYHA
BHYTPIiLLUHbOrO 3ropaHHs (OB3)

11. iNbTP OuMLLEHHS rasis

12. nammu ynbTpadioneToBoro BUNPOMiHIOBaHHSI
(Yo)

13. namnu iHdpavYepBOHOro BUMPOMIHIOBAHHS
(I4)

14. TennoobmiHHUK-pekynepaTop

15. yacToTHUI NnepeTBOptOBaY

16. naTpybok BBEeAEHHS GiONOriYHMX CTUMYNATO-
piB 3pOCTaHHA MiKPOBOAOPOCTEMN

17. cywapka

18. macrnonpec

19. macnonpunmay

20. Hacoc

21. ginbTp rpyboro ounLeHHa macna

22. inbTp TOHKOIO OYMLLEHHS Macna

23. emkicTb AnA O030BaHOro Bigbopy cycneHasii
MiKpoBOoaopoCTemn

24. eneKkTpoKepOBaHW LUNTAHIOBUI 3aTBOP

25. Hacoc

26. enekTpopn

27. enekTpoa

28. peumnpkyngauinHa emkict

29. Hacoc

30, 31, 32, 33, 34, 35,36. TpybonpoBoaun 37, 38,
39, 40. kpaHu

41. ninia ans Bupo6bHMuTBa Gioansento

42. cuctema ynpasniHHS | KOHTPOSHO.

Qi ene Macno Ha
BHDDGRULITBO NaNHEA

®ir. 1
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Komn'totepHa BepcTka J1. Kynenko MpnucHe Tupax 28 npvm.

MiHicTepcTBO OCBiTM i Hayku YKpaiHu
[epkaB Hui fenaprameHT iHT eneKTyanbHOI B acHoCTi, By . Ypuubkoro, 45, m. Kui, MCIT, 03680, YkpaiHa

O “YkpaiHCbKuiA iIHCTUT YT NPOMMCIIOB Oi BNAacHocTi”, Byn. [NasyHoea, 1, M. Kue — 42, 01601



