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AHHoOTauusi B crartee paccMoTpeHa KOHIIETIMS MOBBIIEHUS JHEPreTHueckor 3((HEeKTHBHOCTH
CYUIMJIBHOM CHCTEMBl [UI CEJIbCKOXO3AHCTBEHHON MPOAYKUMH 3a CYET HHTErpalid COJIHEYHOTO
TEIIOBOTO M (POTOIIEKTPHUECKOTO TpeoOpa3oBaHUs HHEPrud. B KadecTBE HAYyYHO-METOIUYECKOM
OCHOBBl ~ HCIIOJIb30BaHbl ~ KOHCTPYKTHUBHBIE  PELICHUS U  HKCHEPUMEHTAIbHbIE  PE3YyJIbTAThI
UHTETPUPOBAHHOM COJIHEYHO-OMOMACCOBOM CYIIMJIBHOW CHUCTEMBI C TEIUIOBBIM aKKyMYJISITOPOM U
MEIHBIM  TEIUIOOOMEHHUKOM. OCHOBHOW MNPUHLIMII aJanTalUd 3aKJI0YaeTcss B  pa3JelieHUH
SHEPreTUYEeCKUX IOTOKOB: COJIHEYHAsl TEIIOBAasi SHEPIUs HCIIOJIb3YeTCsl AJI HarpeBa CyLIUIbHOIO
BO3/yXa, a (POTOIIEKTPUUECKAsi SHEPTUsl — JUI MUTaHUS BEHTWIATOPA, CPEACTB U3MEPEHHS U CUCTEMBI
ynpasieHusi. Takodl MOAXOA TO3BOJSET YMEHBUIMTh 3aBUCHUMOCTh IpOLIECCa OT BHEIIHEro
JIEKTPOCHAOXKEHUsST U MOBBICUTH YIPABISAEMOCTb BO3AYIIHOrO pekuma. [lo JaHHBIM HMCXOAHOTO
UCCIICIOBaHMsI, THOpPHUIHAS COJIHEYHO-OMOMAaccoBasi CHUCTeMa oOecreunsia CHIDKEHHE BIIAXKHOCTH
0aHaHOBBIX JOMTHKOB ¢ 68,2% mo 18% Ha BiaxkHoii ocHOBe 3a 14,5 4, Torga Kak IJIs COJHEYHOH U
OTKPBITOM CyMIKH TpeboBajock coorBeTcTBeHHO 30,2 u 38,5 u. DTM 3HAUYeHUs paccCMaTPUBAIOTCS B
HacTosIel pabore Kak JuTepaTypHas 0a3a il 0OOCHOBaHMs HAIPABJICHHsI MHTErPallMM COJIHEYHOM
TEINIOBOH W  (POTOINEKTPHUECKONW TOACHUCTEM, a HE KaK pe3yidbTaThl COOCTBEHHOTO WCIIBITAHUS
¢doroanexTpuueckoil mogudukauuu. IlpemioxeHHas CTpyKTypa MOXET OBITh HCHOJIB30BaHA IS
JAIbHEWIIEr0  SKCHEPUMEHTAJIbHOI'O  ONpPENENIEHUs  dHepreTuuyeckoro  OamaHca,  yJEIbHOTO
sHepronorpedneHus 1 3¢p(HEeKTUBHOCTH HHTETPUPOBAHHOM CUCTEMBI B YCIOBUAX Y30€KUCTaHa.

KaroueBble cjioBa: cojHEYHAas OHCPI'HA, COJIHCYHBIN TEIIOBOM KOJIJICKTOP, Q)OTOSHCKTpI/I‘{eCKaH
CUCTCMA, UHTCTPHUPOBaHHAA CyIIWJIbHAA CUCTEMA, CEIIbCKOXO03SICTBCHHAS mpoayKnus, TCIjioBas SOHCPIrus,
QJICKTPHUUYCCKAsA OHEPIuUsd, TEIJIOBOH AKKYMYJISATOP, SHEPreTudcCKas 3(1)(1)6KTI/IBHOCTB, YIpaBJICHUC
mponecCcoM CylIiKH.

1. BBegenue

Cymka sBiseTcs OAHOM M3 OCHOBHBIX IIOCICYOOPOYHBIX oOmepaluii npu nepepaboTke
CEIIbCKOXO35MCTBEHHOW MNPOAYKIMHU. TpalnnMOHHAsg Cylmika Ha OTKPBITOM COJIHIIE OTJIMYaeTCs
IIPOCTOTOM M OTCYTCTBHEM IPSAMBIX 3aTpaT Ha DHEPrUI0, OJHAKO IPOJOLKMTEIBHOCTH IIpoliecca U
KAa4eCTBO MPOAYKTa CYLIECTBEHHO 3aBHUCAT OT IIOTOJHBIX YCIOBUM. BO3IEHCTBHE OKPYXAOWIEH CPElbl
TaK)K€ MOBBILIAECT PUCK 3arpsi3HEHUS NPOAYKIMH, a U3MEHEHHUE COJIHEYHOM paJualuu B TEYEHHUE CYTOK
MO’KET IPUBOJUTH K HETIOJIHOMY YAJIECHUIO Baru U IOBTOPHOMY YBJIaKHEHUIO IPOAyKTa[l].
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ConHeuyHble CYIIMJIBHBIE CHCTEMBI IO3BOJIAIOT TNPe0Opa30oBbIBaTh COJHEUHYIO paJMaLUI0 B
MOJIE3HYIO TEIUIOBYIO SHEpPIHI0 M CO3/1aBaTh Ooyiee KOHTpOIHMpyeMmble ycioBus cymku[2] Omnako
HEMOCTOSIHCTBO COJIHEYHOM paguanuu OCTaéTcsi OJHUM U3 OCHOBHBIX OTpPaHUYEHHUH COJIHEUHOM
TEXHOJIOTMH. B HCXOZHOM UCCIIEIOBaHUM WHTEIPUPOBAHHON COJIHEUHO-OMOMACCOBOM  CYIIWJIKU
OTMEYaeTCsl, YTO BCIIOMOTATENIbHBIA MCTOUYHUK TEIUIa MO3BOJISIET MOAJEPKUBATh MPOLECC B HOUHBIE U
acCMypHBIE IIE€PUOJbI, CHUXasi PUCK MOBTOPHOTO YBJIQKHEHHS M YBEJIMUYMBas IPOAOKUTEIBHOCTH
HEIpepbIBHON paboThl cuctembl|3,4].

Jlis pa3BUTHS JaHHOW KOHLIENILMU IEPCHEKTUBHBIM SIBJISETCS OJHOBPEMEHHOE HCIOJIb30BAaHUE
COJIHEYHOH TEIIOBOM U (OTORIEKTPUUECKOH 3Hepruu. B 3ToM cityuae TenaoBoil KOJUIEKTOp OTBEYaeT 3a
¢dopmupoBaHue TpeOyeMoil TeMIepaTypsl CYIIMJIBHOTO BO3[yXa, TOrJa Kak (HOTORJIEKTpUYEeCKas
HoJCHCTEMa MOXKET oOecleuyuBaTh 3JIEKTPOIHEpruell BEHTHIIATOP, AATYMKU M KoHTpoiuiep[5,6]. B
UCXOHOW paboTe MMEHHO MHTETrpanus (OTODIEKTPUUECKUX TMaHeNeH IS MUTaHUS LUPKYISIHOHHBIX
BEHTHJIITOPOB pacCMaTpUBACTCsl KaK MEPCIEeKTUBHOE HANPaBJICHUE, CIIOCOOHOE 00BEIMHUTD COJIHEUHBIH
TETUIOBOH cOOp, BCIOMOTATENbHBI HAarpeB M aBTOHOMHOE JJeKTpocHaOxkeHue. Llenpio Hacrosmeit
CTaThbu sBIseTCs (hOpMUPOBAaHME HAYYHO OOOCHOBAHHOW CTPYKTYPbl HMHTETPUPOBAHHOW CYIIMJIBHOM
CUCTEMBI, B KOTOpPOM COJIHEYHasl TEIJIOBas JHEPIrHsl HCIOJIb3YEeTCS HENOCPEICTBEHHO JUIsl Ipoliecca
CYUIKH, a (OTO3JEKTpUYEcKass SHEeprus — Uil OOECledYeHUsl 3JIEKTPUUYECKOM HAarpy3Kh CHCTEMBI
HUPKYJISIUMU  BO3JyXa U  aBTOMarudyeckoro KoHTpoisa[7,8]. Ocoboe BHUMaHUE  yHAENIAETCS
9HEPreTUYeCcKoi B3aMMOCBA3U MEXKIY TEIJIOBBIM U 3JIEKTPUYECKHM KOHTYPaMHU.

2. MaTtepuaJjbl 1 MeTOAbI

Metoauueckasi OCHOBA MPEI0KEHHOM cucTeMbl chOpMHUPOBaHA HA 0a3e KOHCTPYKLUH CYIIUIbHON
YCTAaHOBKM, ONMCAaHHONW B HCXOJHOM HcCCieloBaHMU. TaM MHTErpHpoBaHHAs YCTaHOBKa BKJIIOYalla
COJIHEYHBIH TEIJIOBOM KOJUIEKTOP C TIPAaHUTHBIM TEIUIOAKKYMYJIHUPYIOLUIUM CJIO€M, MHOTOIOJIOYHYIO
CYIIMJIBHYIO KaMepy, BCIIOMOTaTEIbHBINA TETIOTEHEPATOP U METHBINA TPyOUaThIid TETII00OMEHHUK.

Jns ajanTanMp K TeMe JUCCEPTAllMOHHOIO HCCIIEAOBAaHUS BCIIOMOIATENbHBIM 3IEKTPUUECKUi
KOHTYp Tpeyiaraercsi copMHUpOBaTh HA OCHOBE (POTOIINEKTPHUUECKOTo reHeparopa. @oTosniekrpuyeckue
MOJYJIM JOJDKHBI oOOecreyuBaTh IHMTaHUE BEHTWIATOpA, AATYMKOB TEMIIEpPaTypbl U BIAKHOCTH,
U3MEPUTEIILHOTO 000pyIOBaHUs U KOHTposuiepa. [Ipu JOoCTaTOYHOW CONTHEYHOW pajfaliy TEIJIOBOH U
NIEKTPUUECKUN KOHTYphl pabOTal0T OJHOBPEMEHHO: KOJUIEKTOP HarpeBaeT BO3IyX, a PV-monynmn
o0ecrieunBaOT €ro UUPKYJISLUUI0O W KOHTpOJdb IHponecca. [Ipy CHMKEHHMH COJIHEYHOW paauauuu
yIpaBJIeHUE JOJDKHO M3MEHATh PEXKUM LUPKYJIALUU W, HPU HAIUYMM TEIUIOBOTO aKKyMyJIaTopa,
HCII0JIb30BaTh HAKOIUIEHHYIO TEIJIOBYIO SHEPTHUIO.

KoHcTpykuys TEmaoBoi 4acTH MOXET COXpPaHSATh OCHOBHbBIC IMPUHLUIBI UCXOAHOM ycTaHOBKH. B
UCXOAHON paboTe COJHEUHBIM KOJJIEKTOp MMeNn anepTypHyto Iutomans 0,918 mM> u ObL1 BBINOIHEH Kak
OJTHOIIPOXOAHBIM  BO3MyLIHBIH  HarpeBareidb. B KayecTBe  TEIUIOAKKyMYJMpPYIOLIEH  cpejibl
UCTIOJIB30BAIMCh TPAaHUTHBIE KaMHH 001eil Maccoil 156 kr; n3mepennsie nmpu 25 °C TemIonpoBOIHOCTS,
TEIIOEMKOCTh M TEMIIEPAaTypONPOBOAHOCTh KaMHs COCTABIISUIM cOOTBeTCTBeHHO 2,85 W/(m-K), 0,89
kJ/(kg-K) u 1,82x107° m?%s.

CymunbHas KaMepa MCXOJHOM KOHCTPYKLMH HMeNla UIeCTh CeTyaThIX JIOTKOB U Oblia
Teruion3zonupoBana. [logaua HarpeToro Bo3jyxa OCyIIECTBISIACh Yepe3 paclpeneanuTeNbHbli kaHal. B
ucxogHoM mpoekre CFD-mozenupoBaHue paclpeneauTeNbHOIO KaHajaa MOATBEPIUIO PABHOMEPHOCTh
CKOPOCTH BO3/1yXa IO IIOIIA M JOTKOB Jyuiie +12%.
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J1511 HOBOHM MHTErpPUPOBAHHOM CXEMBI 11eJ1Iec000pa3HO UCTIONB30BaTh CIEAYIOMNEe (QyHKIIMOHATBHBIC
MIOJICICTEMBI: COJIHEYHBIH TEIUIOBON KOJUIEKTOP; TEIUIOBOM aKKyMYIISITOP; (DOTOIIEKTPUIECKHIA MOIYIb;
AKKyMYJISITOp 3JIEKTPUYECKOM SHEpruM Npu HEOOXOAMMOCTH; BEHTUJIATOP; CYIIMIBHYIO Kamepy;
JATYMKHA TEMIIEpaTyphl, BIAKHOCTH U COJIHEYHOM paJuallii; KOHTPOJUIEP YIIPABICHUS.

3. [Ipensiaraemasi CTPYKTYPHO-IHEPreTH4eCKas cxemMa

JHepreTu4ecKui OcHoBHoOI Koutposmpyem
Hasnadvenue .
KOHTYP KOMIIOHEHT blil MapaMeTp
[Ipeo6pazoBan
N ConHeuyHBIN ue COJIHEUHOM Temnepatypa
Tennosoit
KOJUIEKTOP paauanuu B | BO3/lyXa Ha BBIXOJIC
TEIUIOTY
Hakonnenne u
Teropoii ['panuTHBIN MOCIEAYIOIIEE Temnepatypa
TEIUIOAKKYMYJISITOP | BBICBOOOXK/ICHHE HAKOIIUTEJIS
TEILJIOTHI
APKYJISIUS
. Hupxysn Pacxon/ckopocTh
Bo3nymnsiit Bentunsarop CYLIWJIBHOTO BO3IYXA
BO3yXa yX
IIutanne
. Onexrpuyeckas
ONEeKTpUYECKUI PV-monynb BEHTUJIATOPA u
MOIIIHOCTD
ABTOMATHKU
N aTYUKHU u PerymupoBanu
Kontposnbublit A yIHp T,RH, I, m
KOHTPOJLJIEP € peKHMMa CYIIKU
N CymmuiabHas VY nanenune BrnaxxnocThb
MaccooOMeHHBII yi a
Kamepa BJIaTW U3 MIPOJIYKTA | MPOJIYKTa

[Ipennaraemas CTpykTypa OCHOBaHAa Ha pasjeneHud (yHKuui aByx ¢opMm npeoOpa3oBaHUs
COJHEYHOM »oHepruu. Takoe pasjeneHue NO03BOJIIET HE pacxoJoBaTh BbICOKOKAUYECTBEHHYIO
JIEKTPUUECKYIO SHEPTUI0 Ha MPSIMOI HarpeB MpoayKTa: GOTOINEKTPHUECKas OJICUCTEMA UCTIONIb3YeTCs
IPEKIE BCEro JUIsl IEKTPUUYECKUX HArpy3o0K, a TEIUIOBOM KOJUIEKTOp — Ui HarpeBa CYUIMJIBHOIO
BO3/yXa.

4. JKcnepMMeHTAIbHbIE IAPaMeTPbl U CHCTEMA H3MepeHu i

B kauyectBe mMeronnueckoil 0a3bl [ U3MEPUTEIBHONW CHCTEMbI MCIIOJIB30BaHA CXE€Ma MCXOIHOIO
uccienoBanus. B Hell TeMmmeparypa peructpupoBanach Tepmomnapamu Ttuna K, oTHocuTenpHas

BJIQXHOCTh — EMKOCTHBIMU JaTYMKaMH, CKOPOCTh BO3yXa — AHEMOMETPUYECKHMMH JAaT4YMKaMH, a
Macca IpOJyKTa — 3JIEKTPOHHBIMH BecaMu. Bce cHrHaibl MoOCTynmajid B MHOTOKAHAJIBHYIO CHCTEMY
cbopa TaHHBIX.
Ha3znauenue B
ITapamertp HUcrounnk/meron N
npeaiaraeMoi cucremMe
Conneynasi paguanusi, MupatoMeT OneHka TeIJIoBOro M
W/m? PatomMeTp PV-norenuuana
Temnepatypa TepMonapbl/maTanku KoHnTpoJib  TENI0BOrO
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BO3ayxa, °C TEMIEPATYPbI pexumMa

OtHocurenbHas Onenka yCIIOBUI

o JlaT4MK BIaXXHOCTH

BIIAYKHOCTB, %0 MaccooOMeHa

Ckopocts  BO3zyXa Kontpons

p Ayxa, AHeMoMeTp p
m/s KOHBEKTHBHOT'O TIEpEHOCA
Onpenenenue
Macca npoaykra, kg DNEKTPOHHBIC BECHI peal
KWHETHKH CYIIKU
Onenka
H3mepenne .
PV-mominocts, W 3JIEKTPUYECKOTO
HaNpsDKEHUs U TOKa
JHeprodaanca
[oTpebnsemas . Omnpenenenue
DNEeKTPUUECKUM
MOIIHOCTb ~ BEHTHJIATOPA, . aBTOHOMHOCTHU PV-
WU3MEPUTEIIbHBINA KaHaIT

\W KOHTYypa

B kaudectBe 6a30Boro o0bekTa ISl NATbHEHIINX UCIBITAHUNA B MCXOJHOW paboTe MCIOIb30BAINCH
nomtuku Oanana copra Cavendish. Hawanbnas BiaxkHOCTH coctaBisiia 68,2% Ha BIaXKHON OCHOBE,
CpeaHsisl TONIIUHA JIOMTUKOB — 5,040,3 MM, cpenuuii nuamerp — 32 mm. OO1mas 3arpy3ka cocTabiisijia
18 xr, pacnpeneéHHbBIX 0 MECTH JIOTKaM. DTH MMapaMeTpbl MOTYT OBITh MCIIOIH30BAaHBI KaK MCXOJIHAS
JKCIIepUMEHTallbHast 0aza, ecnu (PakTU4YeCKHil OOBEKT HCCIEOBaHUS AMCCEPTAIIMOHHON YCTaHOBKH
COBIIAJIACT C YKa3aHHBIM MIPOYKTOM; B IIPOTHBHOM CJIy4ae OHU JIOJDKHBI OBITh 3aMEHEHBI (DaKTHUECKUMU
napameTpamH UCCIIEyeMOU CeIbCKOXO03SIMCTBEHHON MPOAYKIUH.

5. Pe3yabTaTsl U 00cy:KaeHHe

OKCHepUMEHTAIbHbIE JaHHblE HMCXOAHOW MyOJIMKAIlMM TO3BOJIIIOT  OICHUTHh  IOTEHIIMAJ
WHTETPUPOBAHHBIX CYIIMJIBHBIX CUCTEM KaK OCHOBY /IS JalbHEHIIeH MoaepHu3anuu. B uccnegopanum
CPaBHHMBAIIMCh TPH pEXKUMA: COJNIHEYHO-OMoMaccoBas cymmika SDI1, comneunas cymumnka SD2 u
OTKphITast conHeuHast cymka OSD. [y kaxIoro pexuma BBITOTHSUIMCh TPU MOBTOPHBIX HCIBITAHUS.
Cymika cuuranach 3aBeplIEHHON IPH JTOCTHKEHUH BIXKHOCTU 18% Ha BIaKHOW OCHOBE.

SD1: SD2: OSD:
IMoxa3zarean COJTHEYHO-
COJTHEYHAH OTKPBITas CyNIKA
omomaccoBast

Hauanpias 63.2 63.2 63.2
BJIQXKHOCTB, % wW.D.

Koneunas
BJIQXKHOCTB, % wW.D. 18 18 18
| Dpewt cymnan, 14,5 30,2 38,5

Temnosas
3¢ (HEeKTHBHOCTH 61,8-63,2 — —
KoJIJIEKTOpa, %

O6mas
3¢ (HEeKTUBHOCTH 6,5 40,5 —
cymkH, %
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YnenwHOE
AHEPronoTpeOIcHuE, 11,75 4,78 —
kWh/kg Bnaru

Cpennsis
JKCEepreTudecKast 24,8 12,3 —
3¢ hEeKTUBHOCTB, %

[IpuBenénnas Tabnuna COACPKHUT HCKIIOYUTENBHO JIaHHBIE HWCXOJHOTO UCCIEOBAHUS U
UCIIOJIB3YETCSl KaK CpaBHUTEIbHAs JIMTEpaTypHas 0a3za, a HE KaK OSKCIEPUMEHTAIbHBIC PE3yJbTaThl
npenaraemMoit porosnextpuueckoil moaudukanuu. CorjaacHO UCTOYHHMKY, THOpuanHas cuctema SDI1
CHU3MJIA BIIAXKHOCTh 0aHAHOBBIX JIOMTHKOB ¢ 68,2% mo 18% 3a 14,5 4, Torna kak SD2 norpedosana 30,2
Y, a OTKpbITas cymka — 38,5 u.

BaxxHBIM IS TeMBI JIUCCEPTAlMU SIBISIETCS TO, YTO JHEpreTmueckas crpykrypa SD1 Obura
paszzelieHa MEXIy COJIHEYHOW pajualyei, TeIIOBbIM HakomuTelneM u Ouomaccoit: 21,3% momne3Hoii
SHEPTUH MPUXOIUIIOCHh HA COJTHEUYHYIO paauaiuto, 7,5% — Ha TeraoBoe akKymyiupoBanue u 71,2% —
Ha OmomaccoBoe cropanue. llpu mepexone K CONHEYHO-TEIIOBOM—(OTOINEKTPUUECKON apXUTEKType
OCHOBHAs 33J]la4a COCTOUT B TOM, YTOOBI COXPAHHUTH TEIUIOBYIO (DYHKIIUIO COJIHEYHOTO KOJUIEKTOpa U
OJIHOBPEMEHHO 3aMEHUTDH CETEBOE ANEKTPOCHAOKEHUE BEHTUIISITOPA U aBTOMATUKHU (DOTOIIEKTPUUECKUM
KOHTYpoM. C TOYKHM 3pEHHs TEIUIOMacCcooOMeHa WHTerpamusi PV He NoDKHA paccMaTpuUBaThCS Kak
CaMOCTOSITENIbHBIN UCTOYHMK Teryia. E€ ocHOBHast QyHKIMS B MpeJiaraeMoil cucteMe — oOecreueHue
SJIEKTPUYECKON MOIITHOCTH ISl YNPABISIEMOU IUPKYJIAIUU BO3AyXa. DTO IO3BOJIAET PETyJIMPOBATH
CKOPOCTh BO3YIIHOTO TOTOKAa B 3aBHCHUMOCTH OT TEMIEpaTypbl, BIAXHOCTH W HWHTEHCHUBHOCTHU
COJIHEUHOHN paauainuu. B cBOIO ouepenb, MOBBIICHHWE YIPABISIEMOCTH BO3AYIIHOTO PEXUMa JTOJKHO
paccMaTpUBaTHCS COBMECTHO C TEIIOBBIM aKKYMYJISTOPOM, MOCKOJBKY HAKOIJIEHHAs TEIIoTa MOXKET
MOJJIEPKUBATH TPOIECC IOCJIE€ CHIKCHHUS COJIHEUHOM paauanuu. VcxomHoe wuccienoBaHHe Takke
MOKA3bIBACT, YTO 3HAYUTEIbHAS YACTh IKCEPreTUUECKUX MOTEPh BO3HUKAET B COJTHEYHOM KOJUIEKTOPE U
cymmibHON Kamepe. g SD1 Ha xonnexTop npuxoaunocsk 45-52% paspyliieHust 3KCEpruu B JHEBHbIE
Yackl, Ha CYIIWIbHYIO Kamepy — 28-35%, a Ha 6GuomaccoBblii 00K U cucteMy pekynepauuu — 15-20%.
DTO yKa3bIBaeT Ha MEPCIEKTUBHOCTh ONTHMM3AIMU TEIUIONEPEayd B KOJUIEKTOPE M paclpeneiacHus
BO3/yxa B Kamepe. TakuMm oOpa3om, [Uid MpeagaraeéMoil CUCTeMbI 1IeJIEBBIMU MTapaMeTpaMu ONTUMU3ALINN
SIBJISIIOTCS. TEMIIepaTypa CYIIUIBHOTO BO3yXa, CKOPOCTh €ro JABUKEHUS, HWHTCHCHUBHOCTH COJHEYHOU
paauanuu, TeMIeparypa TeIIoBOro aKKyMyJsiTopa, JIeKTpudeckas MOIIHOCTh PV-Moynis 1 MOIIHOCTD
BEHTWIATOpA. VX COBMECTHBIN aHaIu3 MO3BOJIUT ONPEACIUTh SHEPTETUUECKH PAIMOHAIBHBIA PEXUM
paboThl MHTETPUPOBAHHON CYIIUIBLHONM CUCTEMBI.

6. lIpakTHyeckasi MoJeJIb IHEPreTHYECKOT0 B3aUMO/1eliCTBUA

KoMnoneHt Bxon BrIxoa Poss, B
cucreMe
Conneunslii Conneunas TerutoBas Harpes
KOJIJIEKTOP paauanus SHEprus BO3JyXa
Tenmosoit H30nITOuHas Hakomnnennas Crabunnszanus
AKKYMYJISITOP TEIUIOTa TEIIOTa pexuma
PV-monyne Conneunas DIIEKTPOIHEPTUS [Iutanue
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paguanus BEHTUWJIATOPA u
ABTOMATUKH
JBr>xeHue Ynpasnenue
BenTtunsrop DneKkTposHeprus
BO3JIyXa MaccoOOOMEHOM

CymunbHas l'opssunii BO3ayX Butaxxnsii VY nanenue

Kamepa + nNpoayKT 0TpaboTaHHBIN BO3YX | BJaru
Janublie Komannueri Onrumusanus
KonTtpomiep
JATYMKOB CUTHAJI pexuma

B npennioskeHHOM CTPYKTYpe TEIMIIOBOM U ANEKTPUUYECKUN KOHTYPHI (DYHKIIMOHAIBHO CBSI3aHBI Uepe3
cucteMy ympapieHus. [Ipy BBICOKOM COJHEYHOM paaualud KOJUJIEKTOpP OOeCleYyMBaeT OCHOBHOM
TEIJIOBOM MOTOK, a PV-monynb — snekTpuueckyro Harpy3ky. lIpu cHmkeHMM paguanuu TEIUIOBOM
AKKyMYJISITOp MOJKET KOMIIEHCHPOBATh YacTh TEIUIOBOTO JeHIMTa, TOTJa KakK OJJIEKTpUYecKas
MOJICUCTEMA TPOAOIIKAeT 00ecneunBaTh MUPKYISIIHIO BO3yXa IPU HATMYUU JocTaTrouHoro PV-pecypca
WU DJIEKTPUYECKOIO HAKOIIMTEIIA.

7. HayyHasi HOBM3HA M HANIPaBJieHHeE JAJIbHeHIIero

JIKCIEPHUMEHTAJIBHOI0 UCCJIeI0BAHUSA

B pamkax aganTanuu MCXOJHOM KOHCTPYKUMU HAay4HBId HMHTEpPEC MPEJACTABISET HE IPOCTOE
nobasienne PV-maneneil, a corjacoBaHHOE YIpaBlIEHHE JABYMS NMOTOKaMH COJIHEYHOM JHEPruu —
TEIUIOBBIM U D3JEKTpHUUeCKUM. TersoBas 4acTh JOJKHAa oOecrneunBaTh TpeOyeMyro TeMIleparypy H
NOTEHLIMAJ] MCIApEeHMsl BJIarM, TOTJa Kak AJIEKTpUYecKas 4acTh JOJDKHA o0ecrednBaTh HEOOXOIUMYIO
WHTCHCUBHOCTh LHUPKYJIALMUA BO3AyXa M padOTy M3MEpUTENbHO-YIPABISIONe cucrembl. Jlis
MOJATBEPKICHUST DHEPreTHIecKor 3(QeKTHBHOCTH mpemiaraeMoil CHCTEMBbl HEOOXOJUMO IPOBECTH
9KCIIEPUMEHTANILHOE CPAaBHEHHUE KaK MUHUMYM JIBYX KOH(UTYypaIuii: COHEYHO-TEIIOBOM CYITUIKU 0e3
PV-aBromarusanuy M MHTErPUPOBAHHON COJHEYHO-TEIIOBOW-PV cymmiiku. [Ipyn Hammumm TemioBoro
aKKyMyJIATOpa Lieraecoo0pa3HO TakKe OLEHUTh PadOTy B NEPEXOJHBIC MEPHOIbl MOCIE CHIKEHUS
colHe4YHOM panuanuu. KorodeBbIMH — pe3yiabTaTaMH  OyAyHIMX  MCHBITAHWM — JIOJDKHBI  CTaTh!
MPOJIOJKUTENILHOCTh  CYIIKH; WM3MEHEHHE BIAXKHOCTU IMPOAYKTa BO BpPEMEHHU; Temmeparypa u
OTHOCHUTEJIbHAsL BIIAXHOCTh CYIIMJIBHOIO BO3/lyXd; CKOPOCTb BO3JAyXa; IOJE3HAs TEIJIOBas SHEPrus
KOJIJIEKTOPA; dJIeKTpUdeckas 3Heprus PV-monyns; norpedieHne BEeHTWISATOpAa U aBTOMATUKH; yJEJIbHOE
sHepronorpedienne; KodQQUIMEHT HCIOIB30BAHUS COJHEYHON HSHEPrud W OOIIas SHEpreTHYecKas
3 PEKTUBHOCTB.

8. 3akir0ueHue

Ha ocHOBe KOHCTPYKIIMH M 3KCHEPUMEHTANIbHON 0a3bl MHTETPUPOBAHHON COJHEYHO-OMOMACCOBOM
CYIIMJIBHOW CHCTEMBI C(HOPMHUpPOBaHA aJaNTUPOBAHHAS KOHIEMIHWs CYIIMJIKHA, COOTBETCTBYIOIIAS
HamnpaBleHuto uccienoBanus «lloBeimienne sHepreTHUecKoi 3PGHEKTUBHOCTH CYHIMIIBHOTO YCTPOWCTBA
Ha OCHOBE MHTETPALUU COJIHEYHBIX TEIUIOBBIX U (POTOIIEKTPUIECKUX cUCTeM». OCHOBHBIM MPUHIUIIOM
sBIIeTCs (QPYHKIIMOHAILHOE pa3fielieHue COJTHEUHOM SHEPTUU Ha TETNIOBOU U 3JIEKTPUYECKHUI KOHTYPHI.

ConHeuyHbI TEIUIOBOM KOJUIEKTOP JIOJDKEH O0ecleunuBaTh HarpeB CYIIMJIBHOTO BO3/AyXa, a
dboTorNneKTpuUYeCKil MOIYyJdb — NHUTAaHHE BEHTUJIATOPA, NATYUKOB U CHUCTEMBbl aBTOMATHYECKOTO
yrpaBieHusi. TerIoBolH aKKyMyJIATOP MOXET HCIOJIb30BATHCS ISl CTAOMIM3AIMU TEIIOBOTO PEXHUMA
IIPU KPAaTKOBPEMEHHOM CHUKEHUU COJIHEUHOM paguanuu. Takas apXuTeKTypa HEIMOCPEACTBEHHO CBs3aHa
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C MEpPCIEKTUBHBIM HaIlPaBJICHUEM, OTMEUYEHHBIM B HMCXOJHOM HCCIEAOBaHWH, TA€ HHTerpanus PV-
naHeJaed JUIs MUTAHWS [UPKYJISAIMOHHBIX BEHTHWISITOPOB paccMaTpUBACTCS KaK CHOCO0 Co3gaHus
MOJIHOCTHIO BO30OHOBIIIEMO CYIIMIBHON CUCTEMBI.

JlutepatypHbie SKCHEPUMEHTAIBHBIE JAHHBIE TMOKA3bIBAIOT, UYTO HHTETPUPOBAHHAS COJIHEYHO-
OuoMaccoBasi cucTeMa CIOoCOOHA CYIIECTBEHHO COKPAaTUTh MPOAOIKUTENBHOCTh CYHIKU: 14,5 4 mpoTuB
30,2 4 nns conmHeuyHoM W 38,5 9 I OTKPBITOM CYIIKHM MPU CHIKEHHH BJIAXKHOCTU OaHaHa ¢ 68,2% no
18% Ha BHaxHOW OCHOBE. OTH peE3yiabTaThl MOJATBEPKIAIOT IEIECOOOPA3HOCTh JaTbHEHIEero
MCCJICIOBAHUSI UHTETPUPOBAHHBIX SHEPTETUUECKUX apXUTEKTYp, OJHAKO MOKA3aTEIIM UMEHHO COJTHEYHO-
TeII0BOM—PV cHCTEMBI TOJDKHBI OBITh OTPEIeICHBI SKCIIEPUMEHTAIIBHO.

TakxuMm 0Opa3om, CICIYIONIHIA dTal UCCIEA0BAHUS JOJDKCH ObITh HAIIPABJICH HA KCIICPUMEHTAITBHOE
ompefieNieHue HHEPreTHUecKoro OajlaHca TeIMIOBOTO U 3JIEKTPUUECKOTO KOHTYPOB, YCTAaHOBIICHHE
ONTHMAJIFHOTO PEKHUMa BO3JIYIIHOTO IMOTOKA W OLEHKY MPUPOCTA dHEPreTUIecKor 3PPEeKTUBHOCTH 32
C4€T aBTOHOMHOTO PV-nutanus cucteMsl HUPKYISIUN U YIIPaBICHUSI.
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