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Abstract

The article discusses the development of hybrid solar water heater and phytotron for
nutritive microalgae chlorella. The effective equipment for proposed installation and operating
conditions of some technological processes were also founded. The author concludes that the main
novelty in the presence of two energy exchangers with different spectra multispectral exchange and
energy exchange fluid is dictated by the biophysics of microalgae.
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1. BBenenue

B Hacrosiiiee BpeMs MPAKTUYECKH €IUHCTBEHHBIM HEHCUYEPIIaeMbIM HCTOYHHKOM
sHeproobOecmeueHuss Ouocdepbl 3eMJIM ABJISIETCS COJTHEUHas SHEPrHsA. [eaInoycTaHOBKaMU
ropsiuero BojiocHaOxkeHWss B COUMHCKOM TOCY/IADCTBEHHOM YHHUBEDCUTETE HAUaIH 3aHHUMATBCS
6osiee 10 Jet Hazax (puc 1, 2) (Ilerpenko, Caguios, 2005; Caauios, Ilerpenko, 2007; Caauios u
JIp., 2001; BosikoB, 2012). I'ozibl HayYHBIX MCCIEAOBAHUH, POBE/IEHHbIE HA DKCIIEPUMEHTATIHBHOMN
yCTaHOBKE, PacKpbLIX OOJIbIIIFE BO3MOKHOCTH COJIHEUHOH SHEPTEeTUKU, KOTOPbIE HEOOXOIMMO
HUCMOJIb30BaTh JIJIsI BO3PaACTAIOIIUX IMOTpeOHOCTeN uyesoBeka. OAHUM U3 HampaBJeHUHN
JIUBEPCU(PUKAIINN COJTHEUHBIX YCTAHOBOK MOKHO CUMTATh KMCIIOJIb30BaHUE WX JIJISI MPOU3BOZCTBA
KOMITOHEHTOB ITHIIEBOTO panroHa. V1 pe3eps I 3TOTO Y TeJITMOSHEPTETUKU CYIIIECTBYET.
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Puc. 1. DBiox cosiHEUHBIX KOJIJIEKTOpOB Puc. 2. Baku-akKyMyISTOpBI TOps4deil BoJbl
restmoyctanoBku CI'Y mo yi1. CoBeTckoi, 26-a

Ha ocHOBe aHa/IM3a HKCIIEPUMEHTAIBHBIX JIAHHBIX CHATHIX Ha PabOTAIOIIeH TeJIn0yCTaHOBKE
ropssuero BogocHaOxkenusn (CKY I'BC) yuebnoro xopmyca CI'Y mo yi. CoBerckoi, 26a 32 2005—
2006 ro/1bI OBUTH BBISIBJIEHBI XOPOIIIHE ITOKA3aTeIN aCCUMUISIIUN COJTHEYHOH 9HEPTUH, TIOCTPOEHA
AuarpaMMa, HaIJIsHO IIOKa3bIBAIOIIAsA COOTHOIIEHUE DAcIpesiesieHus 10 MecsAlaM TeIJIOBOH
SHEpPTuH, BHIpAab0TAaHHOU T'eJIN0YyCTAHOBKOH U MOJIyUeHHOHN U3 TEIIOCETH.

HioHe 2005
8.00

Wit 2006 700 {573 Hrone 2005

Harpes ot
Mecsan IIponseegeHo | Jorpero | OtaaHO Hrtoro Comnrua %

HioHb 2005 4,34 2,43 0,04 6.73 64,46

016 2005 5,74 0.84 0.00 6.58 87.23 | fopens 2008 4 Aener 2005

ABpryct2005 5,23 0.67 0.00 5,90 88.72

CeHTs6pB 2005 4,34 2.43 0.00 6.77 64,00

OKTAGPS 2005 2.46 2.49 0.00 4.95 49.76

Hosa6ps 2005 1,20 3.53 0.11 4.63 25,91

htapr 200

Canralpe 2005
TexaGps 2005 1.56 3.68 0,00 5,25 29,81

—+— MpamzEeneHo

SIHBaps 2006 0.86 3.24 0.00 4.11 21.03 —&— Tprpeto

—— Hroro

Deppans 2006 1,93 3,50 0,00 5,43 35,57

MapT2006 3.33 3.47 0.00 6.80 49,03

Ampens 2006 3.61 2,87 0.00 6.49 55,71  ‘Perpans 1006 Oxralipe 2005

Mait 2006 5.10 2,79 0.00 7.89 64,50

Htoro 34,62 29.16 0,15 63.63 54.41

Aneape 2006 Hoafipe 2005

JDexatipe 2005

Puc. 3. JKkcrepuMeHTaIbHbIEe JJaHHBIE paboTel Puc. 4. /luarpaMma COOTHOIIIEHUS BBIPAOOTKH

CKY TI'BC yuebHoro kopmyca CIY mo yja. W JA0rpeBa TeIUIOBOM DSHEPTHH II0 MecsIjaM

CoBerckas, 26a 3a 1o (BHeIITHEE KOJIBIIO — 00IIee TOTpebIeHe, CHEE
— JIOTPEB, KpacHOe — BhIpabOTKa)

3a TOT roj IOCPEeACTBOM /JAHHOHM YCTAaHOBKU BBIPAOOTaHO 34,62 TUrakaJIOpHUU TeILa,
MIOKPBITO 0Oosiee 54 % NOTpeOHOCTH BCcero 37aHWsA B ropsded Boae (puc. 3, 4). Yacts
HEeBOCTPeOOBAHHOTO TeIJIA IO JIOTOBOPEHHOCTH C PYKOBOJCTBOM IIDEANPUATHS TOPOJCKON
TEIUIOCETH TIEPEIAaHO B OOpPATHBIN TPyOOIPOBOJT JIMHEHHOHN TEIUIOBOM Maructpayiu. OZHAKO 5TO
TEIJI0 MOXXHO OBUIO HCIOJIb30BATh [l HarpeBa akBapuyMa (UTOTPOHA IO BBIPAIIMBAHUIO
MUIIeBOY MUKPOBOJIOPOC/IH, HAIIPUMep, XJIOpeJIbl. Y He TOJbKO CHAOIUTh TEIJIOM, HO U CBETOM.
Ho nnouemy numeHHO x10pesibl? PaccMOTPUM OCHOBHBIE IPUYMHBIL.

MoOIITHOCTh TA/IAIOIETO COJIHEYHOTO H3JIydeHus Ha 3ewstio 1 KBT/M2 nmocraroyHa i
pa3BUTUsI W MPONHUTAaHUA OHOOOBEKTOB Ha NPOTIKEHHU MIWUIMApJAa JieT. B psaxy
doTocuHTe3UPYIOMNX pacTeHUH MUKPOBOAOPOC/Ib XIopesuia (puc. 5, 6) CTOUT Ha IEPBOM MeCTe B
MUIIEeBOH nenouke. Vimes /11 MUTaHUSA MUHEPAJIbHbIE COJIU, YIJIEKUC/IBIM T'a3 U COJTHEUHBIN CBET,
oHa fBJseTcs 61odabprKo — YeMIIMOHOM IO IIPOM3BO/ICTBY BCeX He3aMEeHUMBbIX aMUHOKUCIIOT, a
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10 YAEeJbHON BBIpAOOTKe Oeyika, aCKOPOMHOBOM KHCJIOTHI, MHOTHX JAPYTUX BAKHBIX ITHIEBBIX
KOMITOHEHTOB IIPEBOCXO/IUT BCE BU/IBI CYIECTBYIONIUX HA 3emiie paCTeHI/Iﬁ (BOI‘,Z[aHOB, 2007).

Puc. 5. XJiopesuia B cpezie 0OUTaHUS Puc. 6. KojioHUM XJIOpEJUIBI B CIISTYKeE

C ocBOEeHHEM KYJIbTUBHPOBAHUS IVIAHKTOHHOTO BUIA XJIOPEJLIBI ITOSBUIACH BO3MOYKHOCThH €€
MIPOUBBO/ICTBA B IPOMBIIIUIEHHOM MacIiTabe, UYTO MO3BOJISIET MPOKOPMUTh U 3HEPTOBOOPYKUTH
YyeJyioBeuecTBO 0o0Jiee HKOJIOTUYHBIM, OE30IacHBIM /IS IPOXKUBAIOIIUX Ha IUIAHETE CII0COOOM.
BrutroueHue B MUIIEBYIO LETIOYKY, HAIIPUMED, B ’KUBOTHOBOJICTBE, OJTHOTO M3 IIEPBUYHBIX 3BEHHEB
— CYCIIEH3UH XJIOPEJUIBbI, IOMOTAaEeT B PEIIeHUH 3TOH IPOOJIEMBI. A pellleHrne TEXHUYECKOH 3a/1aun
— obObenmHeHHEe (HOTO-OMOTPOHA — YCTAHOBKH TI0 KYJIBTHUBHPOBAHUIO XJIOPEJUIBI  C
TeJINOYCTAHOBKAMU II0 HAarpeBaHUIO BOJABI U BHIPAOOTKE 3JIEKTPOIHEPIHH, MO3BOJISIET CO3/IaTh
ABTOMATU3HUPOBAHHYI0 HKOJIOTHYECKYI0 YCTAHOBKY, IepepabaThIBAIOIIYI0 HEIUIIEBOE CHIPbE B
YHUKaJIbHBIN MUIIEBOU ITPOAYKT.

2. MarepuaJjibl 1 ME€TOAbI

PaccMOTpUM KOMIIOHEHTBI YCTAaHOBKM IO IIPOU3BOJICTBY XJIODEJUIbI B BHJE UHCTOU
CYCIIEH3UU, UCXO/Isl U3 UMEIOIIHUXCS OOIIEA0CTYITHBIX CBEEHUH 110 ee (PU3UOJIOTHH.

[Tpocreiiinas KOHCTPYKIMSA — OTKPBITBIH BOJI0OEM — OAacCelH € yCTPOMCTBAMH HECJIOXKHOU
aBToMaTuku (puc. 7) (aqualover).

Puc. 7. OTKpbITHIN 6accelH /71 BhIPAIIUBAHUSA XJIOPEJLIbI
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Xopor, koraa ecth cBOOOJHBIE IUIOMIAM, TOAXOAAINMN KIMMAT i obecrieyeHus
ONTUMAaJIBHON TeMIlepaTypsl cycneHs3uu (+30°C) U HeT TpeOOBaHUU K GaKTEPHAJIBHOU UHCTOTE.
ToO ecTh B CeTHCKOXO3SIMCTBEHHBIX LEJIAX B HU3KUX IMIUPOTaX. B cpeHUX MMPOTaX yKe HEOOXOqUM
MIOJTIOTPEB M JIOIOJIHUTEIbHASL WHCOJIAIMA. A €CJId HCIOJIb30BaTh HE CYXyH — YMEPIIBJIEHHYIO
XJIOPEJUTY, MOTEPSBIIYIO IPH CYIIKE U TEPMOOOPaOOTKE MHOTO ITOJIE3HBIX CBOYCTB, a CYCIIEH3UIO
JKUBOU Xxitopesutbl (puc. 8), To TpeboBaHUA K OaKTepHaJbHOW YHUCTOTE CTAHOBATCA OCOOEHHO
»kecTKUMU. ITuTheBask KUBas XJIOpeJUIa JIOJKHA UMETh IPUBJIEKATeJIbHbIE OPTraHOJIENTHYECKHe
CBOWCTBa, HE UMETh IMATOTEHHOW MHUKPO(QJIOPHI U NMPOAYKTOB paclajia OPTaHUKH B BHJIE 3aIIaX0B
MeTaHa, HEMPUATHBIX TPUBKYCOB.

Puc. 8. Cycnensus xjiopesibl

OTH YCJIOBUA AUKTYIOT COOJIIOZIEHUE CTEPIJIBHOCTH IpU PaboTe ¢ KyJIbTypOH XJIOPEJLIHI.
Cama xstopesuta, 06J1aziasi pa3MepaMu OT 1 MKM IOCJIe JIeJIEHUS B3POCJION KJIETKH, BhIpacTas 710 8—
O MKM B3pOCJION 0COOH, NMpH KOHIEHTparuu 06ojiee 20 MJIH/MJI CTaHOBUTCA OakTepuodarom
IIMPOKOTO CIEKTpa JEWCTBUsA, a IpPU KOHIEHTpauuw Oojsee 50 MJIH/MJI — MOHOGArom,
YHUUYTOXKAIUM IPAKTUYECKH Bce BU/bI OakTepuil. Ilpu ellé OOJIbIel KOHIIEHTPAIuu — 70
70 MJIH/MJI JieJIeHUe TpeKpaIaeTcs, XJIopejijia BIIa/IaeT B aHAOMO03 U MOKET OCAKJAThCSA Ha JTHO
BojoeMa. To ke MPOM30UJIET U MpU JIOO0H KOHIEHTPAIUU, OTCYTCTBUU OCBEIEHUS B TEUEHHE
HECKOJIPKUX CYTOK. BocTpe6oBaHHOCTH TaKOH *KUBOH CYCIIEH3UU XJIOPEJLIbI OYEBUHA B OOJIBIINX
ropoJiax C HEeJOCTAaTOYHOH 5KOJIOTHEH, BpPEAHBIMU IPOU3BOJICTBAMH, IJlé YPOBEHb 37I0POBbBA,
MMMYHHUTETA TOPOXKAH HU30K. 3/1eCh OOBIYHO HET CBOOOJHBIX IUIOMIA/IEH JJI OpraHU3aIHHu
3aKPBITHIX TEIUIMYHBIX OACCEHOB BBIPAIIUBAHUS MHUKDPOBOJOPOCTH. DKCIUIYaTUPYIOTCS KPBIIIN
noMos uia ycraHoBku CKY I'BC.

B mocsienHuie 40 JieT mociie OTKPBITHS B 1977 T. B HypeKCKOM BOZIOXpaHUJIHIIE XJIOPEJIIbI
IUTAaHKTOHHOTO Bua, HazBaHHOUM Chlorella Vulgaris TU®P N2C-111, pacnpocTpaHeHHe MOJIyYHIN
ABTOMATU3UPOBAaHHbIE  KOMIUIEKCHI, IO3BOJIAIONIME  IOJIy4aTh JKUBYIO  CYCIIEH3HIO B
MPOMBIIIIEHHBIX ~ Maciitabax. IIJJaHKTOHHAas TNPUPOAA  MHUKPOBOJOPOCTH,  BbI3BaHHAS
3HAYUTEILHBIM 3JIEKTPOIIOTEHI[HAIOM, YMEHbIIIAeT OCaXKAeHHe KJIETOK Ha CTEHKaxX TPyOOIIPOBO/IOB
U CcOJISIpU3aTOPOB. IIpOYHbIE CTEHKHU KJIETOK ITO3BOJISIIOT BbIIEPKUBATH KABUTAIIHOHHBIE 3 (HEKTHI
B IUPKYJIAITMOHHBIX HACOCAX, KOHIIEHTPAIIUU KHUCJIOT, TYOUTEIbHBIE JIJIsI OCTAJIbHBIX BOZOPOCIIEN U
GaKTepuii, UTO YPE3BBIUAMHO Ba’KHO B MIPOIIeCCe IEPBUYHOTO MOJIyYEHHUsI TOCEBHOTO HHOKYJIATA.

3. O6cy:xaeHue

HMess BO3MOKHOCTh YCTAHOBKHM KOJUJIEKTOPOB Ha IOXKHOUM CTOPOHE JI0Ma, MOXXHO CO3/IaTh
rubpu/; COTHEYHOH BO/IOHArPEBATeIbHON YCTAHOBKY U YCTPOMCTBA 1O BBIPALIUBAHUIO XJIOPEJLIIHI.

PaccmoTpuM HEOOXOAMMbIE KDUTEPUH TEXHOJIOTUIECKUX [TAPAMETPOB aBTOMAaTU3UPOBAHHOMN
cucteMbl. By/ileM HCXOAUTh U3 MPEAINOJIOKEHUsA, UYTO MPOKayKa CyCIIEH3UU XJIOpeJUIbl 4depe3
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CTEKJISSHHbIE TPYObl KOJUIEKTOPOB, YCTAHOBJIEHHBIX Ha KPBIIIE J0Ma, HaC HE YCTPOMT II0 IPOCTOM
npuuune (puc. 9) (zabitoe).

~ 1 UL o A A
',J.-‘, ;:p‘—‘:;*‘.'t > }'l‘ o8 ;'(‘;'.“.

4

dHOBKHU Hd KPbIIIE 3 1dHMA JJIA BhIPpAILUMBAHWA XJIOPEJIJIbI

Beimayaer ¢GyHKOUMA ropsvero BOJOCHAOXKEHUs, T.K. HEOOXOAUMOCTb ONTHMU3AINHI
noziep:kaHus 30°C He IMO3BOJIUT IOJIyYaTh TEIUIOHOCUTEIb C TEMIEPATypolt 55°C, HEOOXOIUMYTO
JUIA TOpsTYero BojocHabkeHus. [Ipyu 5TOM Ha KpBIIle MPHUAETCA OTOJHUTEIBHO YCTAHABIUBATH
3amuTy oT u30bITouHoro Temta CosHIa Hamomobume opaHkeped. OJIHAKO MOXKHO IIPEIJIONKHUTH
IIPOKAYMBATh Yepe3 IMPO3pavHble KOJUIEKTOPHI TEIUIOHOCUTENb (0beccosieHHas Bo/ia, aHTU(DPU3) ¢
BKJIIOUEHHBIMU YaCTHUIAMU (CYCIIEH3Us1) CBETOHAKOIIUTEJISA, OTAAIOIIETO B JAJIbHENUIIIEM CYCIIEH3UHT
XJIOpEJUTHl HEOOXOTUMYIO €l CBETOBYIO SHEPTHUIO.

W30bITOUYHYIO TEIUIOBYID SHEPTHI0 MOXKHO OTOMpaTh € IOMOIINBI0 TEIJIOOOMEHHUKA, a
OCTBIBIIIYIO /10 35°C MPOITyCKaTh Yepe3 CBETOOOMEHHUK.

Bvibop napamempos ceemoHakonumeans.

KneTku BBHIOpAaHHOTO IITAMMa XJIOPEJUIBI COJIEPKAT HE3aMKHYTHIA MOSICOK XJIOPOILIACTA,
3aHUMAIOIINNA TTOJIOBUHY €ee pa3Mepa, COAepiKallero XJaopoul Ha OCHOBe MarHusA (puc. 3).
XJjiopomact oOTpajkaeT B 3eJIeHOM BHUJIMMOM dYacTh CIIeKTpa — 550 HM. /3 Teopun
pacupocTpaHeHUsl PaAMOBOJIH  W3BECTHO, UTO MAaKCHUMaJbHOE TIOIJIOIEHWE SHEpPTruu
3JIEKTPOMATHUTHBIX KOJIEOAHWH MPOUCXOJUT B 3JIEKTPOIPOBOJAHUKE, PAaBHOM JIJIMHE BOJIHBI U
YETHBIX €€ TapMOHHK. J(PPEKTUBHOCTH TMOIVIOMIEHHUsA 0oJiee KOPOTKOBOJIHOBOTO W3JIyUYeHUs
YMEHBIIAETCS BCJIEACTBHE OTPAMKEHUS YACTH Majaomux BoiH. CleqyeT HPeANosIoKHUTh, YTO
B3pocJbie ocobu (6—8 MKM) aKTUBHO aCCUMUJIUPYIOT TEIUIOBYIO MH(MPAKPACHYIO YaCTh CIIEKTPA OT
6 MKM u MeHee. IIpsiMoe BO3/elCTBUe W3JIydeHUs C JJIMHON BOJIHBI Oojiee 9 MKM (pa3mepa
B3poCyIOi 0cobm) OyzeT HeadPeKTUBHO U3-3a AUPPAKIIMOHHBIX U KPaeBbIX fABJIeHUU. [lopocTku
3¢ PexkTUBHO NMOIIOMAIT OJMKHUM MH(MPAKPACHBIM CHEKTP OT 2 MKM, KPacHyI 620—750 HM
YacTh BUAUMOTO cBeTa. MoJIo/ible KJIETKH, Pa3MEPOM OKOJIO 1MKM HMEIOT IOJIOCKY XJIOPOILIACTa
paszMepoM, MO3BOJISAIONUM aCCUMIJINPOBATh CHHUE U (PHOJIETOBBIE YACTH crieKTpa (350—480 HM),
O6mkHUE yibTpaduosier. Kpome TOro, MOXXKHO MpEAIOJIOKUTh, UYTO TEMHO-CUHUU CIIEKTP, B
MPUpPOJie 3aIyCKaeT B XJIOpeJUle HOUHOW MeXaHU3M JIeJIeHHs KJIETKU. bojiee BBICOKOUACTOTHOE
u3JIydeHue 11 HUX He 3G (PEKTUBHO, a TAKIKe BPEHO /IS YCTAHOBKH, T.K. MOXKET IIPOBOIIIPOBATH
pa3BUTHE BUPYCOB, HMMEWINNX pa3Mepbl, TPOMHBbIE 0OJiee BBICOKUM dYacTotaM. IloaTomy B
TeIIOHOCUTEeIe HeoOxomuMbl aBa docdopeciieHTa: KpacHbiil (red) m cuHeduosieroBsiii (cyan).
WX cBeueHre MNpOIMYCTUT B CYCIIEH3WIO KBAapIIEBOE CTEKJIO IUIACTHHYATOrO, WJIU TPyOUATOro
cBeTooOMeHHUKa. OHO JKe TPOIYCTUT JaJbHUM HWH(PPAKPACHBIH — TEIJIOBOU CIEKTP
TEIJIOHOCUTEII KOHTAKTHBIM IIyT€M 4Yepe3 CTEHKH, OCYIIECTBJISIA ONTUMAJIBHBIN I0/IOTPEB BOBI
CYyCIIEH3UH.
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4. PesyiabTaTsl

PaccmoTpuMm 6oJiee TOApOOHO KOHCTPYKITUIO TIPEJJlaraeéMOU YCTaHOBKHU. [[J1s1 3TOTO B3ATYIO,
Kak TMPOTOTHII, CTaHZAPTHYI) CXe€My COJIHEUHOH KOJUIEKTOPHOM YCTAHOBKH TOPSYErO
BogocHabxkeHuss (CKY I'BC), cocrosimyto u3 cosiHeuHOTo Kosutektopa (CK), TerrooO6MeHHHKA
(TO), HaAMOJHEHHOTO TEIJIOHOCUTEJEM — TEIUIONEPEIAl0IIed KUAKOCThI0 U ITUPKYJIAIMOHHOTO
Hacoca (M1), mpeiokeHO a0paboTaTh B YACTH BO3MOMKHOCTH IIEPEHOCA B TEIIOHOCHUTEJIE
CBETOHOCHBIX Yactull (puc. 10). BodaMoxxHO mpuMeHUTh (HochOpPEeCIIUPYIONIYIO KUIAKOCTb, JIMOO
cMech (pochopecnupyIIUX HEPACTBOPUMBIX KPacUTeIEH B BHUJIE METKOIMCIEPCHOUN CyCIIEH3UH C
HaKayKO! yJabTpaHoJIETOM B COOCTBEHHBIM CBEYEHHEM B KPACHONW M CUHEW YacTU BUIUMOTO
CBETOBOTO Auarna3zoHa. Tumsl ¢GochopeceHTOB, UX KOHKPETHBIA COCTaB B paMKax JIAHHON paboThI
HaM¥ He paccMmaTpuBaercs. COTHEUHBIH KOJLIEKTOP HEOOXO0IMMO TPUMEHUTD ITPO3PAYHOTO THUIIA —
IITUPOKOCIIEKTPAJILHOTO IPOIYCKAHUS COJIHEUHOTO W3JIyYeHUsl, HalpUMep, IUIaCTUKOBOU
KOHCTPYKIIMY Ha 6a3e mostmkapOoOHaTa, UJIM KBapIeBOTO CTEKJIa.

I'B

t BA

2 &
RN ,
\7 TO <
CK M3
{ 2 N
co K

v

D) XB

M2
E— DUTOTPOH
4—@— — XJIopesIa

M1 .

Puc. 10. TexHosornyeckas cxema riOpUIHON YCTAHOBKY (YIIPOIIIEHHAs)

OCHOBHOE yCJIOBHE — YCTAHOBKA I10 XOJy ABUKEHUS TEIIO-CBETOHOCUTEJIA IT0C/Ie/I0BATEIHHO
o cxeme TO u nocsie Hero cBetoobMenHuka (CO). OT6op Teria mpu 3ToM Oy/IeT OCYIIECTBIIATHCS
nocpesictBoM TO 10 ONTHMAaIbHOU TEMIIEPATYPhI Pa3BUTHA XJIOpesUIbl (30—40°C), YTO JOJLKHO
KOHTPOJIUPOBAThCSI aBTOMATHUKOM IIOCPEZICTBOM Hacoca M1 peryupoBaHUEM CKOPOCTH €ro
npokavku. To ecTs:

t:>30 °C=> M1-BkJI;

t.<35 °C => M2-crom;

t.>35 °C=> M2-BKJI.

[Ipy HEBBIMOJHEHUH 3TOTO YCJIOBHSA BO3MOXKEH IIEPETPEB CyCIIEH3WU, KOATY/ANUA Oeyka
MHKDPOBOZIOPOC/IM U ee Tubesb. YTUIU3aIUsa TellyIa OT TeIUIOOOMeHHHWKa /I HarpeBa BOJbBI
cucrembl I'BC ocymectsisiercss mocpezictBoM Hacoca (M3) ¢ HaKOIJIEHWEM TEIUIOBOM HHEPTUH B
Oake-akkymyssitope BA, B KOTOpBIN cHU3y mojiaeTcst xosoiHas Boga (XB), ¢ BepxHel yactu 6aka
otbupaercsa Harperas ropsdas Boga (I'B). OntumainpHO Teruio oT BA mcmosb30BaTh B HOUHOE
BpeMs Ul CTaOMIN3aIUi TeMIlepaTypbl OMOTPOHA aBTOMATHUKOM IOJIOrpeBa ¢ 0OpAaTHOU CBA3BIO
10 TeMIiepatype cycrieH3uu. OCTBHIBIINHI 10 IIPEIJIOKEHHOTO BBIIIIE IHANla30HA TeMIIepaTyp CBETO-
TEIVIOHOCUTEJTb TIePEZIaeTcsi B CBETOOOMEHHHUK. B HeM JiydricTass SHeprysi CBETOHOCHBIX YACTHII
repeIaeTcs CyCIeH3UH XJIOPEJIIbI B KPACHO-CHHEM CBETOBOM /IMAlla30HE.

Koncmpyxyus ceemoodbmeHHuka.

Ha pwuc. 11 mpezncraBien mpybuamuwtili ceemoobmeHHUK (BEPXHSA CHMMETPHUYHAS IT0JIOBUHA)
B BHJIe MaKeTa CTEK/ITHHBIX TPyD AHMAMETPOM HECKOJIbKO CAHTUMETPOB C TAKHUM JK€ IPOCBETOM
MeXK/ly HHMH, BCTaBJIEHHBIX B IIHPOKYI TpyOy, Hamozobue TpyOUaTOro TeII00OMeHHUKA.
OH BBICOKOIIPOYEH, ONTUMAIbHOE NMPUMeHEHUe B BBICOTHOM 3/aHUM, I7e nepenas BeicoT CK u
¢uToTpOHA MOKET JOCTUraTh JEeCATKOB METPOB, U Ppa3HULA JaBJIEHUM MeXAy TeIlo-
CBETOHOCUTEJIEM U CyCIIEH3UEN COCTaBIAET HECKOJIBKO aTMocdep.
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HocUuTeNb \
Crekno —
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Puc. 11. Konerp PHC. 11 o6mennuxa

IThacmunuamptil ¢cBeTOOOMEHHUK (pHC. 12) — MaKeT CTEKJISHHBIX, WA IOJTUKapOOHATHBIX
IUIACTUH, TOJIIMHON HECKOJIBKO MUUIUMETPOB, C IIPOCBETAMU MKy HUMU IIUPUHON 1—2 CM, B
KOTOPBIX B HEUETHBIX IIPOCBETAX IIPOKAUYNBAETCS CYCIEH3US XJIOPEJUIB, 4 B UeTHBIX — CBETOHOCHASA
cycrien3usi. OrpaHuyeHre Ha TPUMEHEHHE IUIACTUHYATOTO CBeTOOOMEHHUKA CBSA3aHO TOJIBKO C €r0
IIPOYHOCTHBIMH XapaKTEPUCTUKAMHU, B CBSA3U C BO3MOKHBIM IIEPEINA/IOM JaBJIeHUs 710 aTMOChephI
B KOHTYPE COJIHEYHOTO KOJUIEKTOPA U (PUTOTPOHA MUKPOBOJIOPOCJIH B HEBBICOKUX 3/[aHUSIX.

['7aBHOE OCTOMHCTBO IMOAOOHBIX CBETOOOMEHHUKOB — HE3HAUHUTEIbHOE JKPAHHPOBAHUE
CyCIIeH3UeH CBETOBOTO IOTOKA, UTO SABJISAETCA OOJIBIION TP00IeMON B MACCUBHBIX YaHAX OOBIYHBIX
uTOTPOHOB, T/le M3-32 SKPAHUPOBKU CBETAa aKTUBHOCTH (POTOCHMHTE3a PE3KO YOBIBAET MO Mepe
YAasIeHHA OT CBETUJIbHUKA.

5. 3aKJIIoueHue

OcHOBHAsiT HOBH3HA YCTAHOBKH — B HAJIUYUU [ABYX 95HEPrOOOMEHHHMKOB C Pa3HbIMHU
cuekTpamMmu oOMeHa U  MYJIbTUCIEKTPAJIbHOM HHEPrOOOMEHHOH JKUAKOCTH, JIUKTyeMbIe
6uodusukoi MukpoBogopociu (bormanoB, 2007; biovet-service; hlorella; Liang et al., 2009).
OnTuMasibHble pa3Mephbl YCTAaHOBKH, €€ MPOU3BOJUTEIPHOCTD 3aBHUCUT OT ILIOIIAJIell CBOOOTHOU
COJIIPU30BAHHOU MMOBEPXHOCTU 3/1aHUs, Kodddunuenta 3ateHeHHOCTH OaTtapen CK BBICOTHBIMU
COCEIHUMU 3IaHUAMU.
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YK 556

I'e1noycraHOBKa ropsuero BOAOCHAO:KeHNA U (PUTOTPOH NUIEBON MUKPOBOAOPOCTIHN
— MpUMep NPUMEHEHHUs YJHeprocoeperaoux TEXHOJIOTHIHI

Bnagumup Huxkosaesuu [letpenko - ”
a COUMHCKHH roCcy/IapCTBEHHBIN YHUBEPCUTET, Poccuiickasa ®eneparus

AHHOTamuA. B cratbe 3aTPOHYTHI aCIEKThI CO3JAAaHUsS TUOPHUIHOU TeIUOYCTAHOBKU
ropsiuero  BogocHaO:keHuss (CKY TI'BC) w ¢wuroTpoHa 1O BBIPANMBAHUIO ITHIIEBOU
MHKDPOBOJIOPOC/I  XJIOPEJUTBI ¢ OOOCHOBAaHHWEM IIpeJjlaraeMbIX KOMIIOHEHTOB YCTAaHOBKH U
PE’KMMOB HEKOTOPBIX TEXHOJIOTUUECKHUX IIPOIECCOB. B 3akyloueHWHM aBTOP OTMEYaeT, YTO
OcHOBHasi HOBH3HAa YCTAaHOBKH — B HAJUYHMH JABYX DHEPrOOOMEHHHKOB C Pa3HBIMHU CIEKTPAMHU
oOMeHa ¥ MYJIbTHUCIIEKTPAJIbHOW 2HEProOOMEHHON JKHIKOCTH, JHKTyeMble OHOQPU3UKON
MHKPOBOZIOPOCJTH.

KiaioueBble cjoBa: CoJTHEYHAs KOJUIEKTOPHAs YCTaHOBKA, OMOTPOH, MHKPOBOJIOPOCIb,
xJ10pesuia, pocdopecupyoIas JKUIK0CTh, SHEProcoepekeHue.
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