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Iocmanoexa npooaemu. CydacHi arpornpoOMHCIIOBI MiAIMPUEMCTBA
XapaKTEePHU3yIOThCS BHCOKMM PIBHEM CHEPIOCIIOKUBAaHHS, 30KpeMa IpH
eKCIUTyaTallli CUCTEeM IMOJIUBY, BEHTUJIALT, OCBITJICHHSI Ta TE€XHOJIOTIYHOIO
obnmagHaHHsA. 3pOCTaHHS BapTOCTI EJEKTPOCHEprii Ta HEOOXIAHICTh
3MEHIIICHHS BHUKHU[IB TApHUKOBUX Ta3iB OOYyMOBIIOIOTH TEPeXill 0
BUKOPUCTAHHSA  BIJHOBJIIOBAHMX  JpKepen — eHeprii.  Opum 13
HAWTIEPCIIEKTUBHINIMX HAIMpPSMIB € BIOPOBADKEHHSA (DOTOCIEKTPUUHUX
cucteM >kuBJeHHA. OJHAK e(PEKTUBHICTh TAKHUX CHCTEM 3aJCKHUTh BiJ
0araTbOX YWMHHUKIB: 1HTEHCHUBHOCTI COHSIYHOTO  BUIIPOMIHIOBaHHS,
TeMIiepaTypy, KOH(Irypaiii maHenei, KyTiB HAXWIy, a TaKOX PEKHUMIB
CIIO>KMBAHHS €HEPrii.

Jnst migBUIIEHHS €QEeKTHUBHOCTI MPOEKTYBAaHHSA Ta eKCIUTyaTallii
(GOTOCTEKTPUIHUX CHCTEM OCTAHHIM YacoOM IPOIOHYETHCS 3aCTOCOBYBATH
MOJIE/TIOBaHHsI B cepenoBuilll Matlab. OnHuM 13 KJIIOYOBUX HAmNpsIMIB €
MaTeMaTUYHUN OMMUC poOOTH PoTOETEMEHTIB Ha OCHOBI piBHIHHS ok,
110 A03BOJIIE BPaXOBYBATH HENIHINHI 3aJI€KHOCTI MIXK CTPYMOM 1 HAIPYTOrO
[1, 2]. V mpausx [3, 4] posmisiHyTo MojentoBaHHd PV-cucrem 3
1HBEpTOpaMH Ta HAKOMUWYyBayaMH €HEPTii, 110 JO03BOJISIE aHAII3yBaTH iX
poboty B peasbHOMY daci. JlocmimkeHHs [5] NMPUCBIYEHO ONMTHMI3allii
opieHTalli ()OTOEIECKTPUYHUX MOAYJIB JJIsi arpapHux o0’ €KTiB 3
ypaxyBaHHSM CE30HHHX 3MIH 1HCOJIAIIII.

TakuM 4YWHOM, aHaji3 JITEpaTypd CBITYUTH MPO €(HEKTHUBHICTH
BUKOpHUCTaHHA Matlab sk 1HCTpyMEHTY MOJeItOBaHHA (POTOCICKTPUIHUX
cucteM. Moro rHydYKicTh i TOYHICTH J03BOJAIOTH ANANTYBATH MOJECII 10
CHeU(pIYHUX YMOB arpomiANpUEMCTB 3 ypaxyBaHHSIM KJIIMaTHYHUX,
TEXHIYHUX Ta EKOHOMIYHUX YUHHHKIB. He3Bakaroun Ha 3HAUHUN HAYKOBHIA
TOopoOOK, aKTyalbHUM 3aJHINAETHCS PO3POOJTICHHS aJanTHBHUX MOJENEH,
3JaTHUX BPaxOBYBaTH 3MIHHY 1HCOJIALIIO, PEXUM CIOKMBaHHS €HEpTii Ta
TEeXHIYHI OOMEKEHHS arpapHoi iIHQPACTPYKTYpH.

Ocnoeni Mamepianu 00CNIIOMCEHHA. MopaearoBaHHsI
(GOTOENEKTPUYHUX CHUCTEM JKUBJIEHHS arpoIiJNpUEMCTB MPOMOHYETHCS
BUKOHYBATH 3a JIONOMOTO0 oiHoAi0aHO01 Mojieni (Single Diode Model), sika
€ HAaUTIOIIMPEHIIIO y HAYKOBUX MyOJTiKkalisx Ta Matlab-nokymenTartii asis
MOJICIIIOBAHHS COHAYHMX MaHenen [6, 7]. [IponmoHOBaHa MOJENb OMHUCYE
BOJIbT-aMIlepHy XapakTepuctuky (BAX) oaHoro dotoenemeHTa, SKUM €
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OCHOBHUM €JIEMEHTOM JaHO1 MOJIEJ 1 MOKe OyTH ONTMCAHUM PIBHSHHSIM:

V+IRg V + IR,
I'= 1L, —I;(e ™ _1)_R—sh

e Iy, — hoTocTpym;
I; — cTpyM HacHuYeHHS 11014,
R, Ry, — MOCHIIOBHUY Ta TapalieIbHUN OTIOPH;
n — KoeILIEHT 171ealbHOCTI 104,
V; — TepmiuHa Hampyra.

VY pamkKax JOCHIDKEHHS pO3Tisiaanacss MOJAENb (POTOENEKTPUUHOT
yCTaHOBKM NOTYXkHicTio 10 kBT, sika MOXX€ BHUKOPHCTOBYBATHCS ISl
YKUBJICHHSI CUCTEMH KpaIleIbHOIO 3pOILIEHHS IUIOIIEI0 1O 5 rekrapiB abo
BEHTWISILIIMHOI CUCTEMHU TBAPUHHUIBKOTO KOMILIEKCY. OCHOBHOIO METOIO
MOJICTIOBaHHSI OyJlI0 OIHUTH MOMJIMBICTh 3a0€3MeueHHs] CTallIbHOIO
JKUBJICHHSI TAKMX CHCTEM Yy JICHHUHN Yac 3a pI3HUX PIBHIB COHSIYHOI pajiaiii.

s monenmoBaHHs oOpaHo mapamerpu (Tabn. 1), siki BIANOBIAAIOTH
XapaKTePUCTHKAM peaTbHUX KOMEPLUIHHUX COHIYHUX MOJYJIIB MOTY>KHICTIO
300-500 Brt. TumoBa manenb MicTuTh 60-72 komipku, 110 3a0e3neuye
Hanpyry 30-40 B mpu crpymi 8-9 A. Taka mMonenb 103BOJISIE aJ€KBATHO
OIIIHUTH MOBEIIHKY CHUCTEMH 3a 3MIHHOT 1HCOJSAIII — KPUTUIHOTO YNHHUKA
JUISL  CIIBCBKOTO TOCTOJApCTBA, J€ PIBEHb OCBITICHOCTI TMOCTIMHO
3MiHIOEThCA. OOpaHi TapamMeTpu € TUIOBUMH, EKCIIEPUMEHTAIBLHO
NIATBEPKEHUMH Ta PEKOMEHJIOBAHUMM Yy HAyKOBIA JiTeparypi. Bonu
320€3Meuy0Th PEICTUYHY MOBEIIHKY BOJBT-aMIIEPHOI XapaKTEPUCTUKHU
doToeneMenTa 3a CTaHJAPTHUX YMOB, JO3BOJISIOYH JTOCIIIKYBaTH BILINB
OCBITJICHOCT1, TEMIIEpaTypHu Ta KOH(DIrypallii maHesieu.

Tabnuys 1
Bxiani mapamerpu st pospaxyHky BAX ¢oroenemenra
ITapamerp 3HavyeHHdA
®orocTpyM Ipp, A 3)
Ctpy™m HacuueHHs gioga I, A 1010
[TocnimoBHwii ontip Ry, Om 0,4
[Mapanensruii omip Ry, OM 10°
KoedirieHT 11eayibHOCTI A10]1a U 1,3
Tepmiuna nanpyra V;, B 25,9-10°3

Otpumani aaHi (puc. 1) D03BOJISAIOTH OLIHUTH 3MIHY CTpyMy IIpH
pI3HUX 3HAYEHHSAX Hampyru Ta nooyayBatu BAX, mo xapakrtepusye
MOBENIHKY (DOTOETIEMEHTA.

Po3paxyHku mokasainu, 10 MOIENb aJJIeKBaTHO BIATBOPIOE XapaKTEPHY
HEJNIHIMHY 3aJeKHICTh MK CTpyMOM 1 Hampyroto. [Ipu Hampy3i, 61u3bKii
710 HYJISI, CTPYM CTaHOBHUTH OJIM3BKO 5 A (peXUM KOPOTKOTO 3aMHKAHHS), a
npu Hanpysi noHag 0.55 B — 3MeHmyeThcst 10 HyNS (PEKUM XOJIOCTOTO

X01y).
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BonkT-aMnepHa xapakTepucTHKa (hoToenemMeHTa
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Puc. 1. BAX ¢otoesiemenra

MakcumanbHa MOTYKHICTh €JIeMEHTa JJii JaHOi MOJENi CTaHOBUTH
npuban3HO 2,4 BT, 10 y3roIxKyeTbes 3 mapaMeTpaMmH TUIIOBOT KPEMHIEBOI
KoMmipku mpu o ~0,015 M. JlonatkoBo 3MIHIOBAIM IapameTp Iy, Uis
iMiTarii pi3HOi coHsuHOI 1Hcomsawii: 2, 3, 5 A s 400, 600 ta 1000 Bt/m?
BIZIMTOBITHO. Pe3ynpTaT mokaszanm, o 3MEHIIICHHS OCBITIACHOCTI 3HIKYE K
CTPyM, TakKk 1 HOTYXHICTb (DOTOEJIEeMEHTa Maike MPOIMOPLIHHO, TOMl 5K
(dbopMa KpUBOi 3aJIMIIAETHCA MTO110HOIO.

Otxe, Matlab 3a0e3nedye MOXIMBICTh €(DEKTUBHOTO aHai3y poOOTH
($OTOENEKTPUIHHX €JIEMEHTIB 1 103BOJISIE TOCIIKYBATH BILTUB MapaMeTpiB
OCBITJICHHS Ta TEMIIEpaTypu Ha BHXITHI XapaKTEPUCTUKH, BU3HAYATH
pobouy TOYKy Ta e(EeKTUBHICTh (HOTOCIEMEHTa, BUKOPHUCTOBYBATH
pe3ynbTaTd AN TOJANBIIOTO  MPOEKTYBAHHA  CHUCTEM  JKHUBICHHS
arpomiANpUeEMCTB.

Bucnoexu. Pe3ynbTaTu MOJEIIOBAHHS CBI4YaTh, 110 BIPOBAKCHHS
(OTOCNEKTPUYHUX CUCTEM Ha arpomiAnpHEMCTBAX MOXE 3a0€3MeunuTH
3Ha4YHYy E€KOHOMII0 EHEpropecypciB, OCOOJMBO B PEriOHax 13 BHCOKOIO
COHSIYHOIO aKTHBHICTIO. OTpuUMaH1 pe3yibTaTd MOXYTbh OyTH BUKOPHCTaHI
JUIS TUTaHYBaHHS! aBTOHOMHUX €HEPTOCUCTEM ISl pepM, TEILIUIlb, HACOCHUX
CTaHIIA, cucTeM 30epiraHHs Ta TMepepoOKH CLIHCHKOTOCIOAAPCHKOT
POTYKITIi.

VY poboti mokazano, mo Matlab € epexTUBHUM 1HCTPYMEHTOM ISt
MOJIETIOBaHHSL  (DOTOENEKTPUYHUX CcUCTeM. BukopucranHs wmojenen
JI03BOJISIE ONTUMI3YBaTH KOHQITYpaIlll0 CUCTEMH 3a KIJTBKICTIO MOJYJIB 1
€EMHICTIO aKyMyJISITOpIB, OLIHUTH BIUIMB KJIIMaTUYHUX YMOB Ha
IPOAYKTUBHICTh Ta BU3HAYUTH EKOHOMIYHY JOULIBHICTH IEPEXOy Ha
B1IHOBJIFOBAHI JIXKepesia eHeprii.

[Tomanpmi  fmociipkeHHa OyayTh CHPSIMOBaHI Ha 1HTErpaliro
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(GOTOCNEKTPUYHUX CHUCTEM 3 I1HIIUMU JDKepeslaMu — Oilora3oBuMH abo
BITPOBHMHM, @ TAaKOX PO3POOJIEHHS 1HTENEKTyalbHUX CHCTEM KEpyBaHHS
CHEPrOCIIOKUBAHHSIM.
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