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Bunano anosmuo 110 3akony Ykpaiuu "TIpo OXOpOHY IpaB Ha 3
i KoprcHi Mozteni".

3apeecrpoaano B JlepaBHOMy peecTpi HaTeHTiB Yxpax
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F03D 9/02 (2006.01)
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(21) Homep sasekn: u 2012 12602 (72) BuraxigHuxu:
CwuHernasos BikTop
(22) [fara nonaHHs 3aABKA: 05.11.2012 Muxainogeuy, UA,
. Couyenko NeTpo CtenaHoBuny,
(24) [Oara, 3 SKOT € YUHHUMK 11.11.2013 UA,
NpaBa Ha KOPWUCHY MOAEBNL. CMAOPEHKD KOCTSHTUH

Mukonaiosuy, UA,
AmuTpeHko borpax Isanosuy,
UA,

Ckpuneus AHapin
BacunboBuy, UA,

KanmukoBa Napuca
MukonaisHa, UA,

Bnaciok Ipuna IBanisna, UA

(46) [ata nyGnikauil sigomoctei 11.11.2013,
npo Buaady naveHTy Ta Bron. Ne 21
Homep Glonetexs;

(73) BnacHuk: N
HALIOHANIbHUK
ABIALIWHAW YHIBEPCUTET,
np. Komaposa, 1, M. Kuis,
03680, UA

{54) Haasa xopucHol moaeni:

APUCTPIA LIINIOJOB0BOIO BUKOPUCTAHHST COHAYHUX BATAPEW

(57) ®opmyna xopucHol Moaeni:

1. TpuCTpin Uinoao6oBOro BUKOPUCTaHHSI COHsiuMux BaTaped, sKi BukoHawi y Burnagi napabonoianux niscdep,
BHYTPILLHA MOBEPXHS SKMX 3/1aTHA NOTMMHATY CBITNOBY €HEprilo Ta nepeTBOpOBaTH T B ENEKTPOEHEprilo, AKUA
Bippizunctach Tum, we 8 dokyci Takux napafionoijie 3akpinnedt Axepena HiYKAro acaiTnedHs, Ak Nigkosedi a0
3aransbHOT enekTpoMepexi OCBITREHHS, 3 TUNbHOrO Goky COHAuHWX BaTapel nigkmoueHi NoKanbHi enekTponiuii, Ak
yepes iHBEPTOPK F'EAHAHI 3 3aTaNLHOI0 BNEKTPOMEPEKELD OCBITNEHHA.

2. MpucTpidt 3a N. 1, AKUiA RIAPIZHACTECA TUM, LIO BiH 3aKPINNeHWH Ha BEPTUKANLHOMY CTOBNI HIYHOTC OCBITNEHHS 32
[IONOMOrOI0 0Gi 06EPTaHKA Ta ABOX 3yGUATUX PEAOK-AEPXAKIB | 33 AONOMOTOI0 AABOX MATNOMOTYXHNX MOTOPIB 3AaTHUA
NOBEPTATUCH TaK, LU0 BAEHL CoHsiuHi BaTapet BynyTs HanpaeneHi sropy 8 Bik COHLS, @ BHONI NOBEPTAIOTLCA BHW3 ANA

3abe3neyeHHs OCBITIIEHHS 3EMHOT NOBEPXHI.
3. Mpucrpii 3a a. 1, AxviA BIBPI3HAETLCR TWM, WO ANS 3a6e3nedeHHs UEKTPanisoBaHOre yNPaBniHKe BBEAEHWA

MOAYNb LEHTPANbHOMD YNPasniHHA CUCTEMOK COHSYHWX Batapen, skui MicTUTs rogunnuk (), Baok dhopmysanHs
curHanis ynpaaninus (BOCY), KoMyTaTop curtanis HanpsMKy nosopoTis moTopis (KCHMM), skuit chopmye Ta BuAGE B
3anexHocTi BiA ﬂOTpeG 4aCy CWrHanv BKIIOHERHS HANPyru Ha MOTOpW Ans JabeaneyesHa OKPEeMO npsiMore Ta
3BOPOTHOFO HaNPAMKY 06epTaHHA 0AHOTO 3 MOTOPIB a60 CYMICHOIO NPAMOTO Ta 3BOPOTHOTO HANPAMKY 0GepTaHHs
o6ox moTopia.
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(51) MK
F03D 9/02 (2006.01)
HO1L 31/042 (2006.01)

(12) ONMUC OO NATEHTY HA KOPUCHY MOAESb

(21) Homep saneu: 1201212602
(22) Aatanopanns sasexm: 05.11.2012
(24) Nara, 3 sikoi € wHtvma 11.11.2013
npasa Ha KopucHy
Mopens:
(46) Mybnixauis sigomoctet 11.11.2013, Bion.Ne 21
NPO BUAAYY NATEHTY:

2)

73)

BunaxigHuk(u):

Cunerna3soe Bikrop Muxaiinosuy (UA),
Couexko Metpo Crenanosuy (UA),
Cupopenko Koctantud Mukonaiosuy (UA),
Amutpenko Boraan leanosuy (UA),
Cxpuneus Arapin Bacunwoeuy (UA),
Kanmukosa INapuca Mukonaisxa (UA),
Bnaciok Ipuna Isakiana (UA)
BracHuk(n):

HALIOHATNLHUA ABIALINHUA
YHIBEPCUTET,

np. Komaposa, 1, M. Kuis, 03680 (UA)

(54) MPUCTPIN LINOAOBOBOIO BUKOPUCTAHHSA COHSAYHUX BATAPEA

(57) Pedhepar:

MpucTpift LiNoao60BOro BUKOPUCTAHHA COHAYHUX GaTtapei, ki BUKOHaHI y BUrNsiAi napabonoiannx
niscchep, BHYTPILLHA NOBEPXHS SIKUX 3[aTHA NOFNMHATW CBITNOBY EHeprilo Ta nepeTeopioBaTh ii B
enekTpoeHeprito. B cokyci Takux napabonoifis 3akpinneHi [Kepena HIYHOro OCBITNEHHS, AK
NigKTloYeHi 4O 3aranbHOi eneKTpoMepexi OCBITNeHHs, 3 TunbHoro Boky CcoHsyHux Gatapei
nigknioyeri nokankHi enekTponiHii, Aki Yepes iHBepTOpW 3'eAHaHI 3 3aranbHOIO eneKkTPoMepexero

OCBITNEHHS.
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KopucHa mMogenb HanexuTs [0 COHAYHOI EHEepreThky | 403BoNse NiABULLMTY KoediliEHT KOpUCHOT
Al CoHsuHMX BaTtapeit Ta MakcUManbHO BUKOPUCTATU EHEprilo sik COHAYNOrO BUNPOMIHIOBAHHS TaK i
HIYHOrO OCBITNEHHS.

Bigomuit npucTpiit [1], AKMA NPUIHAYEHWA ANA BUKOPUCTAHHSA COHsYHUX GaTaped Tinbku B
CUCTEMaX HIYHOrO OCBITNEHHA.

Heponikom UbOro npucTpoto € 0BMEXeH I Yac BUKOPUCTAHHS COHAYHUX GaTapeit.

Bigomuit npucTpii [2] onTUMANLHOro BUKOPUCTaHHS COHAMHUX BaTapen, Ak 3aaTHUA amiHioBaTh
MONOXeHHs1 COHAYHNX GaTapeit Ta 3abeaneqnTn MakCUManbHe BUKOPUCTAHHS MOTYXHOCT COHAYHUX
npomeHis.

Heponikom UsOro npucTpolo € obuexenunit TePMIH BUKOPUCTaHHA COHRuHUX Batapeit Tinbki 8
AEHHWIA Yac, a Ue 06YMOBIOE 3HUKEHHS KOPUCHOI Al KOWTOBHUX COHAYHMX BaTtaped.

B ocHosy kopucHOi Mogeni nocTasnena 3agava peaniaauii cuctemu Uinogobosoro BUKOPUCTaHHA
CoHAYyHUX Gatapeid, mki 3akpinneHi Ha CcToBnax HIYHOrO OCBITNEHHR Ta 3AaTHi UEHTPanisosaHo
noBepTaTUCh Tak, WO B AEHHWA Yac BOHW Hanpasrneni B Gik COHUA, @ B HiYHWA yac ui Garapei
HanpaeneHi 8 6ik pKepena ocBITNEHHS 3eMHOI NOBEPXHI.

MocTaenexa 3apava LinoaoBoBOTO BUKOPUCTAHHA COHsMHUX BaTapeit, siki BUKOHaHI y surnsgi
napabonoifHux niectep, BHYTPILUHA NOBEPXHA SKWX 3AaTHa MOMMMHATA CBITNOBY eHepriio Ta
nepeTBopIoBaTH 1l B EMeKTPOEHEPTilo, BUPILIYETBCH TUM, LO 3riAHO 3 KOPUCHOIO MOAENKY, B GoKyCi
Takux napabonoiais 3akpinneHi [Kepena HIYHOrO OCBITNEHHA, AKi MigkmioueHi A0 3aranbHol
enekTpoMepexi OCBITNEeHHs!, 3 TUMLHOTO GoKy COHAYHUX GaTapeil NIAKNIOYEH] NokansHi enekTponiHii,
AIKi Yepes iHBEpPTOPY 3'eHaHI 3 3aranbHoI eNeKTPOMEPEXEK OCBITNEHHS.

3rigHO 3 KOPUCHOI MOAENII0, NPUCTPIA 3aKPINNEHWd Ha BEepTUKanbHOMY CTOBMI HIYHOrO
OCBITNEHHsI 3a [ONOMOroi0 PO3AiNbHOI oci 06epTaHHA Ta ABOX 3yGuaTux perok - KpinneHHs i 3a
[ONOMOrol0 [IBOX MArionOTYXHUX eNEKTPOMOTOPIB 3AaTHUIA NOBEPTAaTUCh TakK, WO BAEHb COHAYHI
6Garapei 6yayTe HanpasneHi Bropy B 6ik COHUS, @ BHOWi NOBEPTaTUChL BHW3 ANs 3abeaneveHHs
OCBITSIEHHS! 3EMHOT NOBEPXHI.

3rigHO 3 3 KOPUCHOK MOAENI0, ANs 3aBe3neveHHs LeHTPaniaoBakoro ynpasniHHA BBEAEHNA
MOfynb LEHTPAnbHOro ynpaeniHHeA CUCTEMOK COHAYHUX BaTapew, AkWiA MicTUTL roauHHuk (I), Bnok
cdopmysaHHs curkanis ynpaeninka (BE®CY), komyTaTop CurHanis Hanpsmky noBOPOTIB MOTOPIB
(KCHIMEM), skuit hopmye Ta BUA3E B 3aNEXHOCTI BIR NOTPEE 4acy CUrHany BINIONEHHSA Hanpyri Ta
MOTOpy Ansi 3a6e3aneyeHHs OKPeMO NMPSIMOro Ta 380POTHOO HaNPAMKY 0GepTaHHs OAHOO 3 MOTOpIB
NPSIMOro Ta 3BOPOTHOrO HanpsiMKy o6epTaxHs 060X MOTopis.

Ha dir. 1 nokasaxa saranbHa CTPYKTYpHa CXeMa CoHsuHOi Gatapei, sika Hanpaenexa sropy 8 ik
COHSIYHOTO OCBITNEHHs, Ha chir. 2 NOKasaHa 3aranbHa CTPYKTYpHA cxema CoHsiuHoi Garapei, ska
HanpasneHa BHU3 B Bik OCBITNEHHS 3eMHOI NOBEPXHI; Ha ¢hir. 3 NoKasaHa CTPyKTypHa cxema Moayns
LEHTPanbHOro ynpasniHHs CUCTEMOIO COHMHUX BaTapei.

FKk nokasaHo Ha ir, T NPUCTPIW, WO NPOMOHYETLCS, MICTUTL COHsYHY GaTapeto napaGonoiaHol
hOpMK; AXepeno OCBITNeHHs 2, Bick 0bepTaHHa 3, A8l ayBuari peiiku KpinnexHs 4, A8a enekTpuYHi
MOTOpU 5 3 BiANOBIAHUMK 3yGYaTUMU LLIECTEPHAMM 6, CTOBNW HIYHOTO OCBITNEHHS 7, 3aranbHa
enekTpomepexa 8, nokansHa enexTponiuis 9, inseptop 10.

Ak nokaaaHo Ha dir. 2 coHsiyHa Barapes napabonoigHoi chopmu 1 NoeepHyTa BHU3, B Bik HI4HOMO
OCBIiTNEHHs Ha oci 0b6epTanHs 3 3a A0NOMOroio 3yBuaThX peitok KpinneHHs 4 Ta 480X eneKTpoMoTopis
5 3 BignosigHUMKU 3yBuaTUMK LECTEPHAMMU 6.

Sk noka3aHo Ha hir. 3 MOAYNb LEHTPaNbHOrO yNpasniHHA CUCTEMOIO COHSIYHUX BaTapeil MicTUTL
ropunHuk (M), Gnok copMysaHHa curHanis ynpasniHhs (BE®CY), KoMytatop curHanis Hanpsmky
noeopoTie enektpomotopis (KCHIMEM), skuit dropmye curianu 1a, 16 npamoro Hanpsamky o6epTaHHsi
O[HOro 3 MOTOpIB, CUrHanu 2a, 26 3BOPOTHOro HanpsiMy obepTaHHs OAHoro 3 MoTopis, curian 3 a
CyMICHOTO NPSAIMOTO HanpsmMKy obepTaHHsi 0GoX MOTOPIB, curHan 4a CyMICHOro 3BOPOTHOM® HaNPAMKY
obepraHHs 060X MoTopie.

Npuctpiin UinoaoBosoro BUKOPUCTAHHS COHsIUHUX Batapei NpaLioe HAcTynHUM YMHOM. B newHi
rOAVHYM, SIK NOKasaHo Ha dir. 3, BIANOBIAHO A0 noKasaHb roauHHuka (M) B Gnoui chopmyBaHHs
ynpaensitouux curdanis (BOYC) creopiototbest BiAnoBigHi curHanu (3a), ski yepes komyrartop
curHanies Hanpsimky nosopotie enektpomotopis (KCHIMEM) sknioyaioTs enektpomotopu (5), sk ue
nokasaHo Ha ir. 1, Ta 3a ponomorow 3y6uartux peok KpinneHHs (4) nosepraeTbes Bropy B Gik
COHUS. B 3anexHOCTi Bif 3HaYeHHs AEHHOro Yacy, AKe KOHTPOMIOETLCS roguHHuKkoM (1) 3a Jonomoror
curdanis (1a, 16, 2a, 26) HanpsMky obepTaHHs enekTpomoTtopie (5) cousuha Garapes (1)
BIACNIAKOBYE NepeMileHHs COHURA. B HiuHi roguHu, sk nokasaHo Ha oir. 2 Ta dir. 3 siAnosigHo A0
nokasaub roAnHHuKa (M) consiuHa baTapes (1) 3a Aonomorow oci obepTanHs (3), 3yGHaTux peinok
KkpinneHHs (4), ABox enektpomoTopie (5) Ta 3yGuatux WwectepeHs (6) nosepracTbes 86K OCBITNEHHS
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3emHOl MoBepxHi. MMpuU LbOMY BKNIOYAETLCH AKEPeno (2) HIYHOrO OCBITNEHHS Yepes 3aranbHy
enekrpomexy (8).

Sk B AGHHI TaK i HiYHi roAguHK OTpUMaHa enekTpoeHepris consyHol Gatapei (1) signosigHo Yepes
nokanbHi enekTponiHii (9) Ta yepes iHsepTop (10) HaaXxoAUTL B 3aranbHy Mepexy (8).

Mpu HiyHOMy OCBITNEHHI HEOOXinHO BpaxoBysaTW 3HaueHHs koediuienta K, nepeTsopeHHs
enekTpu4HOI eHeprii y ceitnosy Ta koediuieHTa K, nepeteopeHHs CBITNOBOI €Hepril B eneKTpuyHy.
[opatkoeo HeobxigHO BpaxysaTh Asi yMOBM:

1. OckinbKi HE YCs CBITNOBa EHEprisi NEpeTBOPIOETLCS B ENeKTPUYHY, TO ue HeobXiaHo
BpaxoByBaru 3a gonomoroto koediuieHta Ke;

2. B paHomy BUnagky enekTpuyHa eHepris NepeTBoPIOETLCA y CBITNOBY 2 pa3u i ToMy koediljieHT
K; HeoBxifHo BpaxosyBaTt¥ B ApYrii cTeneHi, TobTo K,z.

Mpn yux ymosax umucro Y (K;) GeskowTosHo npauytoiouux ocsitntosadis Ha 100000 Takux siki
iCHyloTb B MicTax YKpaiHu i nigknioveHi A0 enekTpoMepexdi, MOXHa BU3HAYUTU 3a AONOMOroio
opmynu:

Y(Ky)=K;*-Kz-K-100000 (1)

B cyvacHux peanbHWX CUCTEMaX HIYHOrO OCBITNIEHHS BUKOPUCTOBYIOTH Pi3HOMaHITHI ocsiTNioBaYi
[3] 3 Benukum Aiana3oHoM 3HaueHb koedillieHTa Ky nepeTsopeHHn enekTpudHoi eHeprii y ceitnosy sig
10 % Ao 50 %; 3HaueHHs koediuieHTa K, [3] moxe 6yTu Big 15 % A0 20 %, a 3HaueHHs koedilienTa
Kc=50 %.

Mpu yux ymoBax 4ncno 6e3KOWTOBHO NpaLtoloumx oceiTiiosavyis moxe 6yt sia 75 4o 2500 wr.

FKILO BBAXATH, WO B CEPeAHbOMY NPOTArOM poky GE3KOLITOBHI OCBITNIOBaYI BUKOPUCTOBYIOTH NO
12 ropuH Ha [o6y, KOXHWA i3 ocsiTnioBadvie Mae noTyxHicte 100 Br/roa., Bapricte 1 kBT-rog.
[fopisHioe 0,3 rpH., TO 3a MicAUb MOXHa oTpumaty npubyTok e(K;) sianoeigHo Ao dopmynu:

e(Ky)=12-30-Y(K,)-100-10°.0,3 (2)

BignosigHo Ao chopmynu (2) Ta npuBeAeHWX NOYATKOBUX 3HadeHb koediuieHTie K, K» Ta K¢
npubyTok e(K;) Moxe maTu sHaueHHs Big 810 rpH. 4o 27000 rpH. Lleit npubyTok HaneXuTs Tinbku 40
Hi4HOro Yacy poboTu coHsiuHux GaTapeit.

B AieHHi roAunm coHsiuHi GaTapei B CepeAHboMy NPaLioioTs No KUEBY 4 rOANHM, KOKHA 3 COHAYHMX
Gartapeit 3 nosepxHeto 1 w? [3] Bupo6nisie enekrpoeHeprio 50 Br-roa., a 100000 Takux Garapeii 3a 4
rOAWHU CBITNIOBOrO Yacy BupobnsioTe pasom 20000 keT-rog. Mpu saprocti 0,3 rpH. 3a 1 KkBT-roA.
npubyTok gopisHioe 6000 rpH. 3a micsilis TakuiA NpubyTok B AeHHI roaunn Gyae 180000 rpH.

3anponoHoBaHa KOpuUCHa MOAENb MOXe 3HANTU LIMPOKe 3acTOCyBaHHs B cUcTemax Uinogobosoro
BUKOPUCTaHHS COHAYHWX BaTapeit B MicTax YkpaiHu.

[xepena iHchopmaii:

1. OcsitnioansHa ycraHoska. MNatexT Ykpainu MK FO3D 9/02.

2. TpuCTpiii ONTUMAnNLHOrO BUKOPUCTAHHS COHAYHUX Gatapeit. MateHT Ykpainm MMK HO1L
31/042, B60L 11/02.

3. Cugoperko K.M., Couenko M.C. BigHosniosanbHi mxepena exeprii. Pospobku mornogi - y
xurTs. K., HAY, 2011-230 c.

DOPMYJIA KOPUCHOI MOAENI

1. MpucTpiit Linoao6oBoro BUKOPUCTaHHA COHAYHMX BaTapeit, ki BUKOHaHi y Burnaai napabonoigHux
nisccep, BHYTPILLHS NOBEPXHS AKMX 3A4aTHA NOIMMHATK CBITNIOBY EHeprio Ta nepeTsopioBaTh ii B
enekTpoeHeprito, kWA BiAPI3HAETLCA TUM, Wo B cokyci Takux napabonoigie 3akpinnexi mxepena
HIYHOTO OCBITNIEHHS, SIKi MIAKNIOYEH] [0 3aranbHOi eneKkTpoMepexi OCBITNEHHS, 3 TUNbHOro Goky
CcoHauHux Gartapeit nigknioueHi nokankHi enexkTponitii, ski Yepes iHeBepTopu 3'egHaHi 3 3arankHoio
eMeKTPOMEPEXKEIO OCBITNIEHHS.

2. MpucTpii 3a n. 1, AKuit BIRPI3HAETLCA TUM, WO BiH 3aKPINNeHU Ha BEPTUKaNbHOMY CTOBNI HIYHOrO
OCBITNEHHS 33 [ONOMOrolo oci oGepTaHHsa Ta gBox 3yG4aTux pefok-AepXakis i 3a 4ONOMOroio 4BoX
MarnonoTyXHUX MOTOPIB 3AaTHMI NOBEPTaTUCh TaK, WO BAEHb COHAYHI GaTapei GyayTe HanpaeneHi
Bropy B 6ik COHUS, @ BHOYI NOBEPTAIOTLCS BHU3 Ans 3abeaneyeHHs OCBITNEHHS 3eMHOI NoBEPXHI.

3. MpucTpini 3a n. 1, ik BIAPI3HAETLCS TUM, WO ANs 3a6e3neyeHHs LeHTPani3oBaHoro ynpasniHHa
BBEAEHUIA MOAYNb UEHTPaNLHOrO ynpasniHHA CUCTEMOID COHRYHUX BaTapei, KU MICTUTL FOAMHHUK
(M), 6nok copmysaHHs curHanie ynpaeniHHa (BOCY), komyTatop curHanis Hanpsmky nOBOPOTIE
motopie (KCHIM), sikuit chopmye Ta BuAaEe B 3anNeXHOCTi Bif NOTPe6 yacy CUrHanu BKITIOYEHHS
Hanpyru Ha MOTOpY Ans 3a6eaneyeHHs OKPeMO NPSMOro Ta 3BOPOTHOTO HanpPAMKy obepTaHHs OAHOro
3 MoTopiB abo CYMICHOro NPsIMOro Ta 3BOPOTHOrO HaNPAMKY oGepTaHHs 060X MOTOpIB,
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