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IKCTPEMAJI ITAPOHUTJIAPJA ®OTOUCCHKJ/IMK BA ®OTO3JIEKTPHK
BATAPEAJTAPUHHU MMAPAJUIE] YIAITHAHI KYPHJIMA CAMAPAJIOPJIMTHATA
TABCHPH

akad. P.A.Myymunos, m. ¢b. 0. M. H.Typcynos, m. ¢. n.X.Cabupos, V.P Xonoe
Vatexucmon Pecnybauracu @annap Axademuscu, Duzuka-mexnuxa uncmumymu

Annomayus. B uayuno-uccredoeamensbckol  pabome  uUCCIEO006AHA  BOIMOICHOCHIL
obecneyenus IMeKMPoIHEPIUCHl U 2opAYell 6000H, ¢ NOMOUbIO AGMONOMHBIX (OMOITEKMPUHECKUX
yempoticms, ¢ yenbio  cO30aHUA  KOM@BOPMHbIX YVCI06Ul O1A HACENICHUA, 3AHUMAIOWE20CH
HCUBOMHOBOOCINBOM U CEABCKUM XO3AUCMEOM 60aat Om 2OpOOCKUX U PAUOHHBIX YEHMPOE.
Dnexmposnepeun 1 copsvee 6000CHADICEHUE OCVIYECMEIATOCH HA OCHOBE RAPALIEIBHOZO
araioueHus homomennoeon bamapeu (PIb) u ghomornexmpuvecrkon bamapeu (PI5),

Kniouegste  cnoea;  chomosnexmpuveckas  6amapes,  ¢homomennosas  bamapes,
AKKVMYAAMOP, UHEEPMOP, KOHMPOLIEP, APUCIIOH, HACOC, AEKMP IHEP2UA.

Abstract. In the research work, the possibility of providing electricity and hot water, using
autonomous photovoltaic devices, was investigated in order to create comfortable conditions for the
population engaged in animal husbandry and agriculture away from urban and regional centers.
Electricity and hot water supply were carried out on the basis of the paraliel connection of a
photothermal battery (FEB) and a photoveltaic battery (FEB).

Keywords; photovoltaic battery, photothermal battery, accumulator, inverter, controller,
Ariston, pump, electric power.

Kupum. Ky€m nypranum oKHMHHH TYFPHIAH-TYFPH 3JIKTP JHEPrHACHTa aiinanTHpHII
yayn @O5B napnan doiigananunamn. Ammo XapoparHuur kytapumnmu O3B HuHr anekrp
camapajaopauruiy nacaimmura onub kenagn. OOb HMHT SaeKTP KyBBATH aTpO(-MYyXHTHHHT
Xapopati OWHIIMHUHT Xap Oup rpagycura 0.5%/°C raua xamasau [1. 2]. Iynnait kuond, @5b
XapopaTHHH [AcaiiTHPHII OPKAIM JJIEKTP  CaMapajopiMIHHH OIUMPHIL Y4yH (aoa COBYTHIN
yeynapuias (oiananui Ky1a MyXHMInp.

Onauure MOuUIapaa KysraaMac TasHY KOHCTpykuuanapra ypuarunran $3b nmap dponran
1o3acura  daculap Kecumuaa KyEul HYpAAHHII OKHM  3HWIHIHHHHI €p CHPTHra TYLIWII
OypuaknapuHHAT Y3rapuimm cababnu camapajzopiuk Kamaiumm xypub umkmiran [3, 4] by
TaakuKoT uinpaa OOBHUHT opKa 03acHTa HUFUIAINTaH HCCHKIHKHH KaMalTHPUIL OPKAJIH SNeKTp
camapajlopJIuruHn owupuira »pumwyn. bynjgan tamkapn @Ob HHHT OpKa 103aCHHH COBYTHIN
XHCOOHMra OJIMHIaH MCCHKITMKAAH (oiianaHum HMKOHUATH KVpHau. COBYTHUIHHHT (haos MeToIH
acocuaa @B HHHT TEXHUK napaMeTpapH Ba tadcunornapy yprauwman. Amangary @O napHuHr
EKTP caMapaiopuri CTaHAApT CHHOB (MacopT Mabiaymotiapu 1000 Br/v’, 25 °C) mapraapu
oyitnua 19,89 % ra Tenr. Konran xucMHHE dca opka 103acHia HCCHKINK cuaThia caknaiimm.
Harmxana anexrp camapagopiaurs nacaiin® keraan. bynaan tauwrkapu, @b w3acura tyliaaurand
Ky=&I1 HYpIaHHIIT OKHM 3HYITHIHHH OIMHPYBYH pediekTopnap Onnan *KHX03aHTaHAA XaM 3JIeKTp Ba
HCCHKJIMKHH SIHAJA OIIMPHII MYyMKHH. AMMO KyEll HYpPIAHHII OKHM 3HWIHIHHHHI OPTHIIH 3ca
KyBBaTHH mnponopumonan owupanu. lynunr yuyn @3B xapopatmHu nactpok Ba (poHTan
103acHTa TYIIAAHral KyEeml HypJaHHIl OKHM 3HWIHIHHH IOKOPHPOK TYIIMIIHHH TabMHHJAL
MyXumaup [5].

Taxpnda Kypuamacu. Taxpuba Kypuimach Ky€m HypJIaHHII OKHM 3HWIHIH Ba COBYTHIN
cuctemacunnar OOB  camapazopiurura TabCHPHHM Ypramum  Makcaauaa Mmmad  uHKHIIH.
Tampuba Towkent waxpu @Dusuka-rexuuxka uHcTuTyr ennononuronnaa onud Sopusian.
Taxpubana 2 r1a 340 Br nom monokpucramwn kpemuuiian O3B napum  kysranmac TasHu
KOHCTPYKIMATA KYELI 3eHHT HyKTacura HucOaTan 41° Oypuak octuzaa ypratiwiau. by ®Ob napaan
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Vij I MykoOuia snepreruka/ AnbTepHATHBHAS SHepreTuka/Alternative energy -
OMPHHHHI OpKa I03aCHHH COBYTHII Y4YyH HCCHKIHK KOJUIEKTOpH, ()poHTan lo3acura Kyé€m
HypJIaHHII OKUM 3HWIMTHHH 3HWialiTHpHIL yuyH peduiexropaap ypuartuinau. Kypuima l-pacmuaa
KEJITHPHJITaH.

1-pacm. Taxpuda KypHamacu.
1-DUB, 2-DDb, 3-snepeusi buran mavmunaaw Kymucu, 4-uccux cye yuyn bak, 5-unacoc,
6-Apucmon, 7-Kyéut HypaaHuuu OKUM 3udaueuHy Yavosyu acoob, S-uwamon mesauunu yi4o6uu
ac6ob, 9-sonommemp, 10-amnepmemp, 11- mepmomemp.

Pedunexrop s ®UB (1) Ba ommii @I (2) nmapawien paBuiiga ynranud sHeprus Ouian
TabMUHIAW KyrHenaa YpHatwiran MPPT kourposiepn 100 A-coatnan 2 Ta KeTMa-KeT yJaHrad
aKKyMyJISTOpiaapHu 3apsyulamr yuayHn ynanran. ®HUB ra ucresmon xysypuaarn 21 °C im cyB
yiaanan. ®GHUB HUHr opka 1o3acura TYIUIQHI'AaH HMCCHKJIMKHM HCCHKIMK KOJUICKTOPH OpPKaIH
XapakariaHaJurad CyB Y3ura HCCHKIMK y3aTuil Hyau Onian onud MCCHK CyB YMKHII HYIIH OpKasn
CyBHH cakioBud 0ak (4) aa tymnaiian. bakaarn ®Ub nan omunran 35 °C nm uecuk cys 125 Br i
Hacoc (5) épramuaa apuctoH (6) ra ynauan. Taxpuba naBomuaa KyE€ul HypJaHHII OKHM 3HYWIHIH,
IAMOJI Te3JITH, KHCKA TYTallyB TOKH Ba CAlNT IOPHIN Ky4IaHHIIM Ba atpod) MyXHT XapopartH
auuknanan. Kyfinnarn 1-kaasanaa taxpuba KypwIMAacHHHHI MEXaHHK, 2JIEKTPHK Ba HCCHKIMK
napameTpiiapH KeJITHPHIIraH.

1-ycadsan
MexanHK XapaKTepHCTHKAJAPH
Byiin, suu, 6ananamuru (M) 1950 x 99 x 35
Bazuu (kr) 22.5
Ky€m s1eMeHT-J1ap COHH Ba KOH-JAIIHLI TAPTHOH 72(12x6)
Kyém snemenTs Typu MoHO KpHC-TaL1 KpeMHHI
XHMOs OifHACH MaTEPHAIH Ba KAIHHIIHIH TapknOnja Temup kam 6yaran
tobnanran oitna/3,2 Mm/4mm
H3oms110H Katiam DTHIICHBHHE aLeTar
Pamka matepuanu AHOJUIAHTaH ATIOMHUHHIT KOTHILIMACH
KaGen kecumu 4 mm°
DIEKTPHK XapPaKTePHCTHKAJIAPH
Homunan makcuman Kyssart (Py, Br). 340
Canr ropuin kywianuiiu (Ug o, B) 46
Kucka tyrawys Toku (I ,A) 9
Makcuman kysBataaru kyunanun (Uyg, B) 38
Makcuman KyBBatTaaru Kucka tyramys Toku (In, A) 8,5
Moayn camapanopiurs (%) 20
HccHKINK XapaKTepHCTHKAJIAPH
Kucka Tyramys TOKHHHHI TeMIlepaTypa 0,0118
koahpuumentn (I,), a (%/°C)
Cant IOpHII KYWIAHHIIHHHHT TeMIlepaTypa -0,2627
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koapuumentu (Ucio), B (%/°C)

Kyssaruunr xapopar kodddurments (Pyy), v (%/°C)
Wmnam xapopar opanuru ("C)

20,3677
40+85

Taxpuda HaTHxkaaapu Ba myxokamacu. Taxpuda cuHoB Hatu:kanapu 2022-iiun €3na 17-
HIOIb KYHH O4HK XaBoja coar 8 nan 15°° ra Kanap onub Gopuinn. Kyn masomuaa atpod-mMyxuT
Ttemnepatypacn +27+42 °C, mamon tesnurn 5-8 m/c, armocepa Gocumn 756 MM.cHM.yCT. Ba
pedexropm ®HB Ba ®3B ky3ranmac TasH4 KOHCTPYKUMAra YpHaTHirania ¢poHTan o3anapura
Kyéul Hypianmm okum suunukmapn 450-1197 Br/w?®, 357-785 Bi/m® muKaopuaa Tyuumm
TasmuEnanaH, Taxpuda Oomnanran saktaa pednexropnap ®UB ra muucdaran Ky€m HypraHWIIH
OKHM 3MWIHIHHH MakCHMan iVHaITHpHIINHK Xucobra onran Xonza Vpuatwiau [6]. 30 nakuka
KeiiMH HOpMaJl lapouTaary cyB ynauau. Mecukink komutekropuaan 15 cexynuia 6up aurp 35 °C
JIM HCCHK CYB OJIHH/IN. 12 ga 125 Br KYBBAaTIIH HAaCOC MCCHK CyB caknaHran Oaxnan 80 yurp 35 °C
HCCHK CYBHH apHCcTOHTa y3aTHit yuyH 0,2 kB1-coar anextp sHeprus capduann. MKkuTa KetmMa-ker
ynauran 100 A-coatnm akkymynsatopnapaa TYniaHradn Ysrapmac Y3rapysuaH TOKKAa HWHBEPTOP
OpKaJl¥ apHCTOHTa yIaHaH. APHCTOH yIaHMac[HaH ONJMH akkymynatopnap 26,6 B un kypcaram.
Apucton 80 nutp cyBuu 45 °C ra xyrapum yuyn 1,14 kBt -coar snekrp sHeprua capdnamu. By
BAKT/A aKKyMmynsTopraap kyunanumu 23,6 B raua xamaiinG dopau. ®HUb pa @36 nap napamnen

YiaHraH

xonaraa

AKKyMYISITOpAap/iaH

HINIIATHIITaH

EKTP

JHEPrUACHHHHT

VpHH

TYIIMPHITAHINCH Y4YH WHBEPTOpP apucToHra Oepuiajuran Tok y3ub kyiimnmann. Taakukotia
APHCTOH CYBHH axoH XTHEKHAAH kenHO uukub 45 °C ra ku3anpul OepHuira MocnalITHPUITaH.
Wlyuuar yaya apucron 80 mamrp cyBum 45 °C ra kyrapwirad IeKTp JHEPrius HCTEbMOIIN
ABTOMATHK PaBHIIIA Y3HILIH.

Arap HYKOTHITaH IEKTP YHEPIHAHHHT YPHH TYIAMpHUIMAraHaa xap OHp aKKyMyJIsTop
kyunauuii 11,4 BonsTra errania 3apsacH3naHuill XOoJaTH Kaill KWIMHAD 911, AKKYyMynsTopiap
kyuranmmm 12,2 6yaranaa kyssatw 50 % raua nacaiirann anmiianan. OnTuman sapsjviaim
JKapaéHH aKKyMynaTop KyBBartHaaH kenu® umku® 10% HM Tamkun kunaan. bus unuiataguran
akkymyastopaap xap 6upu 100 A-coar. Yinapuu xap Oupu yuyn ®Ob nap opkanu 10 amnep
MHKJ0pHa 3apsaam kepak [7]. Viuanran kyanannm 12,2 sonet Oynca, awuu Oarapes 50%
japsjcu3ianral xucobnanca, Oy ynunr kyeBatuHu TYLMpHin yayn 50 A-coar 3apsaa erkasub
Oepuil KepakJHruHM aurnaraad. busuuur taxpubana ®UB sa ®Ob napannen yhaurauja
MKKaTacHHUHr 1ok kyud MPPT kontpoiepu opkanu HAFHHIH KYPHHUINLA, KYyWIAHHIIE 3Ca
MKKaJacHHM Ypraya KuiiMariapu KYPHHMIINAA AKKYMYJISTOPIAPHHM 3apsiUiall yuyH eTkasud
Oepuian. GHB Ba ®Ob napaen xonatina 18,5 A 6unan akkymynsropaap sapsjulani. Taxpuba
SAKYHHTa Kajap akkymyaatopnap 27,7 B KywiaHMm KuiiMaTH MHKIOpPHIA KaiiTa TYIAHPHIIIH.
Harmxana sana 1,14 kBr-coar 3axupa anexrp auepruscn tyniaanan. Tabuuil wapontia Yrkasuiran
TAJKHKOT HaTHKANapH 2-pacMa KeJTHPHIITaH.

2-pacm. Canm opui KyWIGHIIN 6a KHCKAG MYMAWYe MOKUHUNZ 6AKM2a G02TUKAUZU.
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Onunaran vatmxanap acocuaa ®HB pa OB napuuur kyn aaBomuaa vuuiad uuKuiIras
MCCHKITHK Ba HJIEKTP YHEPrus caMapaiopiHKiIapH Kyiinnarn gopmynanap épiaMiia aHHKIaHIH:

_ Qe _ ImUm
e =%s™ &s ()

Oy epna, I,,, U,, — MakcuMan Tok Kyuu Ba Kyunauuii (A, B), E — Ky€m HypnaHui oKHM 3HUITHIH
(BT#'MS}. S — dIb w3ack (MJ}.

=

e = 2 = LTy @)
Oy epia, ¢ —MCCHKJIMK TAlIyBYHHHHT cOMHIITHpMa MccnKimk curumu (JK/kr-K), Go, — neenkmk
TamyBuMHHHT Macca capdu (kr/c), Ty, T; — HMCCHKIMK TallyBYMHHHT HCCHKIMK KOJUIGKTOPHJArH
KHpHII Ba yuKKH Xapopataapu (K).

2-pacmaa kentupwirad rpapukiaa napamnen ynauran ®UB sa ®Db napumuHr kucka
TYTAalIYB TOKH Ba CANT IOPHII KYyWIAHHIIHHWUHT BaKTra OOFNHKIHrH Kentupuiarad. Moc pasuniia
®UB Ba ®Ib napmaru cant opum Ky4nanumm 42-43.2 B Ba 38,3-43,1 B uu k¥pcaran. MPPT
KOHTPOJUIEPH akKymyJ/istopiaapra Oy KuiimaTinapHuur ¥prayacuuu sbau, 43,15-40,5 B uu erkasud
Oepmn. Kucka tyrymys tokmapu 4,7-10,2 A Ba 4,1-8,2 A nn xypcaran. MPPT xounrpomnepn
AKKYMYJIATOpJIApra HKKana KuiMaTHHHT iinFuiancnan, sean 8,8-18,4 A Gunan sapsuiaan. PUB
Ba OO napuunr (GponTan ro3acura Tymaguran Ky&em HyplaHuiy OKHMHHUHT % nap Xucobua
TAKCHMIIAHMIIN 3-pacMIa KeITHPHIITaH.
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3-pacm. a - pepaexmopnu @HB, 6 — @Ib aapnunz ponman wsacuza mymaouzan Kyéw
HYPAGHUWIN OKUM 3UYIHZUHUNZ 6aKMAap Kecumuoa % aapoa makcumaanuuu

3-pacmuan @UDb pa ®3b napuuur ¢poHTan ro3acHra TyWAAWraH Ky€ll HYpIaHHII OKHM
spumnrn acocan 10°° gan 15°° raua Gynran BakT OpanMFHAA HOKOPH TYIITAHANIHHH Ky3aTHIL
mymkHH. Konraw BakT opanuknapuaa KyEHl HYPIaHMII OKHM 3HUIMIH KypHIManap Kysraimac
TasiH4Y KOHCTPYKIHATA YPHATHATAHIUIY cababnu kaM Tymauu.

Xyiaoca. YOy KypuiMaaaH Liaxap Ba TymMaH MapKasnapuaaH Y30KIa Koiinairax
aXOIWHHHT YOPBAYHIMK Ba JIEXKOHUIINK OWIIAH UIVFYJUIAHHIUIADH YIyH Jananapja MaBCcyMHii
AIALl IAPOHTIAPHHH AXUIHIal Makeaauaa (oiinananuin mymkus [8]. @b nan onunran 35 °C
AW CYBHHM MaBCYMUIl siluaumn yuyH jananapia axoin 3XTHEKH yuyyH OeManon HuuIaTHII MYMKHH.
Bynpan Tamkapu, yTkasunran raxpudanapia 80 autp curumin apucron épaamuzaa 35 °C cyeun
45 °C ra kyrapuaa 1,14 kBr-coar snexrp s1eprus capdnarannan ramkapu 1,14 kBr-coar anexrp
SHEPrHSHH AKKYMYJATOpJapra 3axupaia Tymnanau. VTkasunran taakukornapaa ®UB sa ®Ob
JApHH nappaien XonJa HIUIATHIN caMapaln HaTwkazapra onM0 kemumd aHuknangn. Jlekun
TeXHHK napamerpiapu Oup-Gupura nucOaran karta ¢apk KWIHIIMHH YbTHOOpra oaraH Xxossia
KeluHrY TagkuKoTnapaa @b uunr ypuura @Ub nan doitianannm pemanantipAIIn.
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