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AKTyaJbHicTH TeMH. OCOOJIUBICTIO Cy4aCHOI EHEPreTUKH € IIHPOKE BIPOBAIKECHHS
BITHOBJIIOBAJIbHUX JIDKEpEJI €Heprii Ta iX paifioHajJbHEe BUKOpUCTaHHs. B mepiry yepry, 10
TaKUX JDKEepen CHiJ BIJHECTH COHSIYHI EHEpPreTUYHl CHUCTEeMHM, 10 MpaloTh 3a
IPUHITUIIOM TIPSIMOTO TEPETBOPECHHSI COHSAYHOI C€Heprii B eNeKTpUYHy. BuKopucTaHHS
COHSTYHUX Oarapeil B eHepreTuill Mae 0araTo mepeBar Haj IHIIUMH BlTHOBIIOBAJILHUMHU
mxepenamu. lle Bucoka HaAilHICTh, HU3BKI BHUTPATH KOINTIB MPHU eEKCIUTyaTallii,
MOMAYJIbHICTh KOHCTPYKIIi OaTapeil, HU3bKI BUTPATH Ha OYIIBHUIITBO EJIEKTPOCTAHIIIM.
Consiyni Oatapei B JaHUW yac € HAWOUIBII MEPCIEKTUBHUMHU Cepell albTepHATUBHUX
JOKEpEIT Heprii.

Ha cporomni 1eii HampsiMOK allbTEPHATUBHOI E€HEPTETHUKUA PO3BUBAETHCS yKE
IHTEeHCHBHO. BpaxoByoun Te, IO MOTIK COHSAYHOI €HEPTii 3MIHIOETHCS B 3aJICIKHOCTI Bif
0COOHMBOCTEH TOOOBOTO 1 PIYHOTO PyXy 3€MITi, a TAKOXK BiJl KIIIMATHYHUX YMOB, MOTPIOHO
MaTH CHUCTEMH, SKI aKyMYyJIOBaTHMYTh €HEpril0, a TaKOX palloHaJbHO i
pO3NOAUIATUMYTh. Il MONepeHhOr0 HAKOMUYEHHS EeIEKTPOEHeprii BUKOPUCTOBYIOTH
aKyMYJIIOFOUI €JIEMEHTH Pi3HOTO TUIy. Ha ChOroJHI IHTEHCHMBHO BIIPOBAKYIOThCS Li-ion
aKyMyJIIoroui 6aTapei, ki MaloTh OLIbII IIUPOKUN TEMIIEpaTypHUH Jlana3oH eKCIuTyaTallii
Ta MEHILUWA caMopo3psJl, HI)K KUCJIOTHI Ta JY>KHI akyMyJIaTopu. B Toil e yac mBHIKO
pPO3BHUBAIOTHCA Ta  BIPOBAKYIOTHCS €MHICHI  HAaKONMM4YyBayl €JIEKTpOEHeprii -
cynepkonaencaropu (CK) abo ionicropu. BoHM MOXyTh HE TIJIbKHM HAKOIMYYBaTH
HEOOX1JIHY €NIEKTPOCHEPTito, ajie il MIBUAKO BiJAaBaTH i B HABAHTAXXEHHS Ta BUTPUMYBATH
BEJIMKY KUIBKICTh 3apsSJHMX - PO3PSAHUX IHKJIIB 0€3 TMOTIPIIEHHS EHEePreTUYHUX
XapakTepucTuk. He3pakaroun Ha OTpUMaHI pe3yiabTaTH, 3IHIIAETHCS STl 3aB/IaHb, SIKI HE
70 KIHIISI BHUpILIEHI, a caMe:, pallOHAJIbHUM aKyMYJIOBAaHHSM COHSYHOI eHeprii Ta ii
BUKOPUCTAaHHS B TEMHHH dYac J00M, pO3paxyHKOM EHEpPreTHyHoi e(EeKTUBHOCTI B
YCTaHOBKAaX 3 aBTOHOMHUM >KHUBJICHHSIM. [loTpeba B Takux yCTaHOBKaX BUHHKAE B MICIISIX
JI€ BIICYTHI €JIEKTPUYHI MEPEXKI, a TAKOXK y PI3HOIO TUIY TYPUCTUYHUX 0a3ax y TpChbKHUX
paiioHax.

ToMy akTyaJbHMM € aHali3 Ta JOCTIKEHHS Cy4acCHHX CHCTEM T'eHEepyBaHHS Ta
aKyMYJIIOBaHHS €JIEKTPUYHOI €HEeprii Ta palioHAIBHOTO BHKOPUCTAHHS ii B aBTOHOMHUX
CUCTEMaXx >KMBIICHHS, OCBITIIOBAJIbHUX YCTAHOBKAX.

MerTa il 3aBAaHHS J0CTiKEHHS

Metoro poOOTH € JAOCHIIKEHHS EHEPreTMYHUX XapaKTEPUCTUK COHSYHHUX
€JIEMEHTIB 1 BUKOPUCTaHHS iX B CHCTEMax 30BHINIHBOTO OCBITJICHHS, yJAOCKOHAJECHHS
CUCTEMU KepyBaHHSI aBTOHOMHUM >KHBJICHHSIM OCBITJIFOBAJIbHUX YCTaHOBOK.

JIJist TOCSTHEHHST METH CTaBUJIMCS] HACTYITHI 3aBIaHHS

— NOCTIPKCHHS BIACTUBOCTEN (POTOCIEKTPHUYHUX MEPETBOPIOBAUIB 1 aKyMYITIOIOUHX
€IeMEHTIB 13 CYNEPKOHJICHCATOPIB JUIsi ABTOHOMHOTO JKHMBJICHHS OCBITIIOBAJILHOI
YCTaHOBKH;

— po3po0Ka CHUCTEMHU KepyBaHHS pPOOOTO aBTOHOMHOTO JIKepelia >KUBJICHHS
OCBITJIFOBAJIbHOT YCTaHOBKH;

— TEXHIKO-€KOHOMIYHE OoOTpyHTYBaHHS €HEepPreTUYHOL e(heKTUBHOCTI
OCBITJIIOBAJIbHOT YCTAHOBKHU 3 aBTOHOMHUM >KHBJICHHSIM.

O0’exT I0CTITKEHHSI — TPOLIECH TEHEPYBAHHS EJIICKTPUYHOI €HEeprii COHSYHUMMU
(GOTOENEKTPUYHUMHU  TIEPETBOPIOBAYAMH, AaKyMYJIIOBaHHS Ta BHUKOPUCTAHHA 1i B
OCBITJIFOBAJILHUX YCTaHOBKAX.
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IIpeamer pocaimkeHHss — (HOTOENEKTPUYHI MEPETBOPIOBAYl, CyNEPKOHIECHCATOPH
Ta CBITJIOJIIOHI JKEPEJIa CBITIa B CUCTEMaX 30BHIIIHBOTO OCBITJICHHS.

Meroan pocaimkeHHs. IlocraBiieHi 3aBOaHHS BHpPIIIYBaJIMCS Ha OCHOBI
BUKOPHCTAHHS: METO/AIB BUMIPIOBaHHS CBITJIIOBHX, TEMHOBHX XapaKTEPUCTHUK COHSIYHUX
€JIEMEHTIB; METOJIB Teopii EJIEKTPUYHHUX KIJI; METOAY BHU3HAYEHHS MOTY>KHOCTI, WIO
0a3yeTbcsi Ha MPSIMOMY BHUMIPIOBAHHI CHJIM CTPyMy Ta HAmNpyrd IMpU 3aJaHOMY OIOpi
HAaBAaHTAXXEHHS, METOAIB CXEMOTEXHIKM, Cy4YaCHUX IMporpam Jjsi MOJENIOBaHHS
OCBITJICHHS 3aJIJaHOT TEPUTOPIi.

HaykoBa HOBH3HA OTPUMAaHUX pe3yJIbTATiB

1. YA0CKOHAIEHO MaTHUMAaTU4YHY MOJENb CHUCTEMH «COHSYHA EHepreThuyHa
YCTaHOBKA, CIOXKMBau», sKa BpPaxXOByE€ OMIp JiHII Tepenay, MOTYXHICTh 1 OIMIp
HAaBaHTAXXEHHS, Ta BU3HAYEHO i1 KOEQIIIEHT KOPUCHOI Al 1 B PEXHUMI MaKCUMAaIbHOT
HOTYXHOCTI.

2. Po3pobrieno nporpamue 3a0e3nedeHHs sl MOJETIOBaHHS (DOTOEIEKTPUUHUX
Ta CEHEPreTMYHHX TapaMeTpiB COHSYHUX €JIEMEHTIB Ha OCHOBI BOJbT-aMIIEPHHUX
XapaKTePUCTHK.

3. YIOCKOHAIEHO CHUCTeMY KepyBaHHS pOOOTOI0 aBTOHOMHOTO J>KHBIICHHS
OCBITIIOBAJILHOT YCTAHOBKH, BHUKOPHCTOBYIOYM KOHTPOJIED 3 IMIUPOTHO-IMITYJIBCHOT
MOMYJIALII Ta JaTYUK MPUCYTHOCTI.

IIpakTHYHe 3HAYEHHS] OTPUMAHUX Pe3yJbTATIB

1. Po3pobiena Meroauka Ta MPOBEICHO BUMIPIOBAHHS TEMHOBHX 1 CBITJIIOBHX
BOJIbT-aMIIEPHUX XapPaKTEPUCTUK COHSAYHUX €JIEMEHTIB, Ha OCHOBI SIKHX BU3HAYCHO
OCHOBHI ()OTOEJIEKTPUYHI MTapaMeTpu

2. 3anpornoHOBaHO METOJIMKY PO3PaXyHKY COHSUHUX €HEPreTUYHUX YCTaHOBOK
JUTSI 30BHINIHBOTO OCBITJICHHS HaceJeHMX MyHKTIB. [IpeacTaBieHi pe3ynbTaTd TEXHIKO-
€KOHOMIYHOTO PO3PaXyHKY COHSIUHOI €eHEPTeTUYHOI YCTAHOBKH ISl HACEJICHUX ITYHKTIB

3. Buxonsuun 3 yMOB 1HCOJSIII COHSYHUX €JIEMEHTIB  3alpOlOHOBAHO
PO3paxyHOK EHEPreTUYHOi €(PEKTUBHOCTI OCBITIIOBAJIBHOI YCTAHOBKHM 3 aBTOHOMHUM
KUBJICHHSIM.

Anpo6anisi. OCHOBHI MOJOXKEHHA poOoTH 1 ii pe3ynapTaTu nomnosiganuca Ha VI
MixHapoJHIA HAYKOBO-TEXHIYHIA KOH(EpeHIli MOJOJUX YYEHUX Ta CTYJCHTIB
«AKTyallbHi 33/1a4i Cy4acHUX TexHoJorii» — Tepronins 28-29 mucronana 2018. —c. 31.

Crpykrypa pobotu. Pobora ckmagaerbcsi 3 PO3paxyHKOBO-TOSICHIOBAJIBHOL
3amucKu Ta rpadivyHol YacTUHU. Po3paxyHKOBO-TIOSICHIOBAJIbHA 3alMCKa CKIIAJIAEThCS 3
BCTYIly, 8 pPO3/IUTIB, BUCHOBKIB Ta MepeniKy mocuianb. OOcsar poOOTH: po3paxyHKOBO-
nosicHIoBasibHA 3amnucka —120 apk. ¢popmaty

OCHOBHMUI 3MICT POBOTH

Y Beryni gaHa XapakTEepUCTHKA aKTyallbHOCTI TEMATHUKU MaricTepcbkoi poOoTH,
BU3HAYEHO OO ’€KT Ta MPEIMET JOCHIIKEHb, C(HOPMYIHLOBAHO HAYKOBY HOBH3HY Ta
NPAKTUYHY LIHHICTh pOOOTH, 11 anpoodariito.

Y nepmomy po3aini npeicTaBieHl pe3ysibTaTH aHali3y JITEPATypHUX JKEPEI 1Mo
TEMaTHUIll Marictepcbkoi podoTu. IlpuBeneHo cTaH 30BHINIHBOTO OCBITIEHHS HACEICHHX
nyHkTiB ~ TepHomunbiiuuu. IlpencraBieHo  aHami3  OCBITVIIOBAJIbHUX  YCTAHOBOK
30BHIIIHBOTO OCBITJIICHHS 3 aBTOHOMHHUM J>KMBIICHHSM, a TaKOXX TMPHUBEICHO 1CHYIOUI
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JDKepesia aBTOHOMHOIO KUBJICHHS.

Y napyromy posaiii (HaykoBo-goc/iiHa 4acTHMHA) NPUBEJICHO OMUC METOJUKHU
BUMIPIOBaHHSI (POTOEJEKTPUUHUX XAPAKTEPUCTUK COHSYHOiI Oatapei. IlpencraBiena
Mozaenb  ¢oToenekTpuyHoro neperBoproBada (DEII). IlpoBeaeno MojeitoBaHHS
XapaKTEPUCTUK COHSIYHUX €JIEMEHTIB.

Y Tperbomy po3aiii (TexHiyHa 4YacTHMHA) EKCIEPUMEHTAIBHO BHU3HAUYCHO
napaMeTpu Mojelli (OTOCICKTPUYHOTO TMEPEeTBOPIOBadYa Ta Koedili€eHT KOPUCHOI il
ABTOHOMHOI CHUCTeMH KuBJeHHs. [IpencraBieHO anroputM po3paxyHKy COHSIYHOI
€HEPreTUYHOI YCTAHOBKH JIJISl 30BHIIIHBOTO OCBITICHHS HACEJICHUX MyHKTIB.

Y 4erBepromy po3aiii (IIpoeKTHO-KOHCTPYKTOPCHKA YACTHHA) IMPOBEJICHO
PO3paxyHOK COHSYHMX EHEPreTUYHHUX YCTAaHOBOK Ui 30BHIIIHBOTO OCBITJICHHS
HaceJeHNX MyHKTIB. [IpencraBieHo po3paxyHOK eHepreTudHoi edextuBHOCTI OV 3
ABTOHOMHHM >KUBJICHHSIM JJIsl 30BHIIIHBOTO OCBITIIEHHS Teputopli kopiycy N7 THTY
M. LITymros. ITokazaHo, 110 Jj1si OCBITJICHHSI aHOI TEPUTOPIi AOLULUIBHO BUKOPUCTATH
OpYruil BapiaHT CHUCTEMH ABTOHOMHOIO JKHUBIICHHS, IUISI SIKOTO BUKOPUCTaTH OIHY
cuctemy kpimieHHsa Cb, cucreMy kepyBaHHS Ta OJIOK aKyMYJISITOPIB, SIKI MOXKYTh OyTH
pO3TalIOBaHi y ClieliajbHO BUKOHAHOMY aHTUBaHAAJIbHOMY OOKCI.

Y w’aromy po3guni  (CoemiaibHa 4YacTMHA) JaHO  XapaKTEPHUCTHKY
KOMIT'IOTEpPHUM TIporpamaMm Juisl JJs  CBITJIOTEXHIYHHUX PO3paxyHKiB. JleTanbHO
PO3IIIIHYTO OCOOJIMBOCTI PO3pPaxyHKy B mporpaMHomMy kKomruiekci DIALux.

Y mocromy posaiii  (OpranizamiiiHO-eKOHOMIYHA  YacTMHA)  JIaHO
OOTPYHTYBaHHSI €KOHOMIYHO1 €()eKTHBHOCTI BUTOTOBJICHHS Ta BIPOBAKEHHS CUCTEMH
aBTOHOMHOTO KUBJICHHSI OCBITIIOBAJIbHOI YCTAHOBKH ISl 30BHIIIHBOTO OCBITICHHS.

Y cbomomy posaiii (Oxopona npaui Ta 0e3neka B HAA3ZBUYAWHMUX CHUTYallifAX)
PO3TASHYTO THUTAHHS 3aXHCTy €JIEKTPOYCTAaHOBOK BiJl KOPOTKOTO  3aMHUKaHHS,
nepeBaHTakeHb. [IpUBEIEHO NPOTUMOKEKHI BUMOTH [0 OCBITIEHHA. Po3risiHyTO
OCHOBHY METOJMKY HaJlaHHA MEpIIOl JOMOMOTH JIOJUHI, SKa YpakeHa EJIeKTPUYHUM
cTpyMoM. JlaHO XapakTepUCTUKY paJialiiHOMy Ta XIMIYHOMY 3axucTy. Po3riasHyTo
NOBEAIHKY HACEJICHHS MPHU 3arpo31 HaJA3BUUaWHOI CUTYAIlil Ta MPOTUpAlialliifHe YKPUTTS

Y BocbMomy po3aiii (Exosoris) 1aHO XapaKTepUCTUKY €KOJIOTTYHOI MpoOiIeMu B
CBITJIOTEXHIYHIA ramy3i. PO3MISIHYTO THWTaHHA €NeKTPOMAarHiTHOro 3a0pyJaHEHHS
HABKOJIMIITHBOTO CEPEIOBUIIA Ta MOTO BILUIMB HAa OPTaHi3M JIFOAMHH

BucHoBku

[IpoBeneno anani3 Oy/I0BM OCBITJIFOBAIBHOT YCTAHOBKH 3 aBTOHOMHHM >KHBJICHHSAM
JUTSE  30BHIMIHBOTO OcBiTIeHHs. Posrmsayto edextuBnicth DEIL.  [IpeacraBieHo
AKyMyJIFOIOUl TPUCTPOi JIJIT  CHUCTEM aBTOHOMHOTO OKUBJICHHS Ta KOHTpOJEpH
3apsAIy/pO3psLy IS PI3HUX TUITIB aKyMYJISITOPIB.

s mo6ynosu mozaemi PEIT Oyno 3amponoHoBaHa MOCIH COHSYHOTO CIEMEHTA,
dKa OTpUMala Ha3By «MOJEIb OJHOTO [107a», BHU3HAYEHHS CTPyMy 1 Hamnpyru
MaKCHMAaJIbHOI MTOTY>KHOCTI CIIO’KMBaya, 3BOPOTHIN CTPyM HACUUEHHS p-N-TIEPEXO0Y.

[IpoBeneHO MoOJeNOBaHHS BIUIMBY (DakTopa 11€ajJbHOCTI Ji0a 1 3BOPOTHBOIO
cTpyMy HacuueHHs niojga Ha Uy Ilokazano, mo npu 30UIbIIEHHI CTPYMIB HAaCUYEHHS
niona Big 10=400 mz4 mo 10=4000 mrzA BinOyBaeTbes 3meHmeHHs Uy Bix 21,6 g0 19 B,
10 B CBOIO YEPTY 3HIKYE BUXIIHY MOTYKHICTh
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ExcrieppuMeHTanbHO BH3HAUEHO EJIEKTPOTEXHIYHI XapaKTEPUCTUKH COHSYHOT
Oarapei. Ha ocHoBi oTpumanux BAX Oynu po3paxoBaHi 3HaueHHs onopiB R. 1 Rn, sKki
nopiBHIOOTH 10,37 kOm Ta 0,48 Om

HaBeneHo METONMKY pO3paxyHKY COHSYHUX CHEPreTUYHUX YCTAHOBOK IS
30BHIIIHBOT'O OCBITJICHHS HACEJICHUX ITyHKTIB. 3allpOIMIOHOBAHO JIBa THUITH COHSYHUX
E€HEPreTUYHUX YCTaHOBOK.

[IpencraBieHo po3paxyHOK eHepreTudHoi edekTuBHOCTI OY 3 aBTOHOMHHM
YKUBJICHHSIM JIJI 30BHIIIHBOTO OCBITIIEHHs TepuTopii kopmycy Ne7 THTY im. LIlymros.
[TokazaHo, 110 1711 OCBITICHHS JAHOI TEPUTOPITl AOLLILHO BUKOPUCTATH APYTHMl BapiaHT
CUCTEMHU aBTOHOMHOTO JKHMBJICHHSI, JJI SIKOTO BUKOPUCTATH OJHY CHUCTEMY KPIIJICHHS
Cb, cucremy kepyBaHHs Ta OJIOK aKyMyJSITOPiB, SIKi MOXYTh OyTH pO3TalloBaHi y
CIeliaJIbHO BUKOHAHOMY aHTHBaHIaJIbHOMY OOKCI.

CIIUCOK OIIYBJIIKOBAHUX ABTOPOM IIPAIlb 3A TEMOIO POBOTH
1. IBanynpr T.M. BukopucranHs COHSYHMX Oaraped Jisi aBTOHOMHOTO >KHBJICHHS
cnoxuBauis / B.B. IBanuyk, T.M. IBanyns, 51.0. ®imok, B.A. Auapiituyk // Te3u
nomoBineir Ha VIl MiKHapoHIi HAyKOBO-TEXHIYHIN KOH(MEPEHIi MOJIOIUX YUYEHUX Ta
CTyJCHTIB. AKTyaJlbHI 3a/1adi CydacHUX TexHouorii — TepHominb, 28-29 nucronana 2018.
—c. 31

AHOTALIA
B numnnmomuili po6GoTi Marictpa OyJIO MpPOBEACHO JOCHIKCHHS EHEPreTUYHUX
XapaKTePUCTHK COHSIYHUX EJIEMEHTIB, YJOCKOHAJCHO CHCTEMYy KEpYBaHHS aBTOHOMHUM
KUBJICHHSIM OCBITIIIOBAJIbHOI YCTaHOBKH. [IpoBeneHO CBITIOTEXHIYHUA PO3PaXyHOK
OCBITJTFOBAJILHOT YCTAHOBKY TSI TepUTOpii HaBuaabHOTO Kopmycy Ne7 THTY im. LIlynros

KarouoBi caoBa:Consuni Oarapei, akymynsaropHa Oartapesi, OCBITJIFOBajbHA
yCTaHOBKa, KOHTPOJIEP 3apsLy/po3psiay.

Abstract
In the Master's thes is work was conducted energy characteristics of solar cells,
improved battery management system lighting installation. Lighting calculation of lighting
installation for territory of educational building Ne7 of Ternopil lvan Puluj National
Technical University.

Key words:solar batteries, batteries, lighting systems, controller charge/discharge.



