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Huni nyxxe mmpoke 3acTOCyBaHHS y PI3HUX NPUKIAJAHUX TEXHIYHUX cepax
3HAXOJIATh aKyMYJISITOpU Ha ocHOBIi qitito [1-3]. IlepeBaru miTieBUX aKyMYJSITOPiB
OYEBHJIHI: BOHM MAlOTh BEJIHMKY MMUTOMY €HepreTuuHy eMHicth (150-250 Br-roa. / kr
npotu 40-80 Bt-roj. / KT y OCHOBHUX KOHKYPEHTIB - HiKeIb-KaaMi€BHX a00 HIKeIb-
METaJOTIPUIHAX aKyMYJISITOPIB); BUTPUMYIOTh BEJIUKI IMITYJIbCHI PO3PSAHI CTPYMH -
20-40 C, maroth Hu3pkuit camopospsn (1 %/ wmic. mporu 20 %/ Mic. y HiKelb-
kaamieBux). Cepio3HOIO MEPEBAro0 JITIEBUX aKyMYJSITOPIB € BIACYTHICTh «E(PEKTY
nam'sTi», a TaKoX BUCOKE 3HaueHHs enekTpopyuriiiHoi cunmu (EPC) opunmdHOrO
ocepenky (3,6 B nporu 1,2 B y Hikenb-KaaMI€BUX).

Opnnak € ¥ Jeskl TexHIYH1 NpoOJeMH, SKUMU CYNPOBOKYEThCS €KCIUTyaTalls
JTIEBUX aKyMynsiTopiB. Hacammepen 11e cTOCy€eThCs YyTIMBOCTI IIUX aKyMYJISITOPIB
710 TIIMOOKOTO PO3PSATYy Ta HaIMIPHOTO Tiepe3apsiny. HempumycTumuii Takox meperpis
a00 MexaHiuHI TMOIIKO/HKEHHSI aKyMYJISITOPHUX OcepelikiB. HeBUKOHAHHS 1IMX YMOB
1HO/I1 TPU3BOJIUTH JI0 Criajiaxy abo BUOYXYy aKyMYJISITOPIB.

VY Oaratbox BHUMNAAKaxX JKEpesia UBJEHHS € HE IMOOJMHOKI aKyMYJSITOpPHI
OCepelIKH, a Habopu TaKMX OcCepelKiB - OaratocekmiHi Oarapei. OcoOauBOCTi
€JEKTPOXIMIYHUX MPOLECIB, WI0 MPOTIKAIOTh B AaKyMYJSTOPHUX OCEpelKax,
MIPU3BOJIATH JIO TOTO, III0 OCEPEAKHU 3 YACOM OYMHAIOTH BIJIPI3HITUCS OIMH BiJl OJHOTO
32 EHEPreTHYHOI0 EMHICTIO Ta BHYTPIIIHIM OMOPOM, 1110 TIPU3BOJAUTH JI0 po30anaHcy —
HEPIBHOMIPHOTO PO3MOAUTY HAMpyrd IO CEKI[sAX. 3rofoM, SKIIO HE BXKUBATH
CHeIiaJbHUX 3aX0IIB, 116 MOKE MPU3BECTH K MIHIMYM JI0 3HIKCHHS €(EKTUBHOCTI
BUKOpPUCTaHHsI Oarapei (HEBUKOPUCTAHHS ii €MHOCTi), a B TIpUIOMY BHUMAAKYy 0

MIMOOKOTO pO3psiay a0o mepe3apsiay OKpeMHUX CEKIIiH, iX eperpiBy Ta BUXOY 3 JIaay.
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Jnia goTpuMaHHA O€3MEYHUX PEXHUMIB 3apsAay Ta po3psly aKyMyJISTOPHUX
O6atapeit (AKDB) HeoOxigHO o0ONajgHyBaTH iX CIHEHIAIBHUMU —€JeKTPOHHUMHU
OPUCTPOSIMHU, 1110 3a0€3MEUyI0Th KOHTPOJIb Ta BUPIBHIOBAHHS HANPYTH HA OKPEMHX
cekuiax. [le oco0MMBO akTyaabHO A7 BUCOKOECHEPTOEMHHUX Oarapeil 13 €éMHOCTSMU
OCepenKiB MoHaM 5 A-To.

[Ipuctpoi KOHTpoOJIO Ta yHpaBiiHHSA mporecamu 3apany-po3psny B AKbD
moOy/1I0BaHi, K IpaBUjI0, Ha 0a3l MIKPOKOHTPOJIEPIB Ta CHEIIali30BaHUX MIKPOCXEM.
i mpuctpoi MoxyTh OyTu BOynoBaHi B camy AKDB, ab6o 30BHimIHI cepBiCHI OJ0KH,
HaNpUKIIaJ, B 3apsaIH1 IPUCTPOI.

TunoBuil anropuT™ 3apsiay OCepeaKy JITIH-I0HHOTO aKyMyJsTopa po30UTUil Ha
3 dazu. Ilepma daza, Tak 3BaHUi onepeHii 3apsi, BKIIOUAETHCS HE 3aBXK/IH, a JIUIIIE
B TUX BUIAJKaX, KOJU aKyMYyJIATOP CHJIBHO pO3psIKEHUM. SIKIO Hampyra ocepenky
HIK4Ye 2,8, TO 11 He MOXKHA B1JIpa3y 3aps/KaTh HOMIHAIBHUM CTPYMOM 3apAny Ls uou.
1€ BKpail HEraTUBHO MO3HAYUTHCSI HAa TEPMIHI CIYKOU akymyisiTopa. ToMy KOMIpKY
3apsAKAIOTh CIIOYAaTKy MajiuM CTpyMOM MpubiauszHo no 3,0 B, 1 aume nmotiM —
HOMIHAJIBHUM CTpyMOM. Y Jpyriid ¢asi 3apsaHuil NPUCTPId Mpalioe SK JKEepeso
nocTiitHoro crpymy. [Ipu 1ibomy Hanpyra akymyJssiTopa MocTymnoBo 3pocTae 110 4,2 B.
AKyMyJISTOp Ha TaKUd MOMEHT 3apskeHui npubau3Ho Ha 70% cBoei emuocTi. 1100
3apAITH KOMIPKY 110 3HA4€Hb €MHOCTI, 0iu3bkux 10 100%, HEeoOXiAHO TepeiTu 10
TPeThoi (pasu: TyT 3apsiAHUM MPUCTPIN Mpaloe K JKepesio mocTiiHoi Hanpyru. Ha
bOMY €Tanl 10 KOMIPKH NPUKJIAJACHO MOCTIHY Hampyry 4,2, a 3apsgHuil cTpym
3MEHIITYEThCSA BiJ MaKCUMyMy [0 JESKOr0o 3a3Jayieriib 3aJaHOro MIiHIMaJIBHOTO
3HaueHHSI. Y TOW MOMEHT, KOJHM 3HAa4eHHs CTPyMY 3MEHIIYETbCA M0 ITi€l Mexi,
3apsipKaHHS aKyMYJISITOpa BBAKAETHCS 3aKIHYCHHUM 1 MPOIIEC 3aBEPIIYETHCS.

PosrnsnyTtnii  anroputMm 3apsay peanizoBaHUi Yy 0araThboX MIKpOCXeMax,
NpU3HAYEHUX JJIA 3PS AHUX IPUCTPOIB OAHOCEKIIMHUX JiTieBUX OaTapei. Hanpuknan

koHTpoJep 3apsny STC4054 kommanii ST Microelectronics.
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[Tpuctpoi, moaiOHI 7O OMMCAHOrO, MPHU3HAUEHI, B OCHOBHOMY, U MOOYIOBU
okpeMux 3apsaHux npucTpoiB a1 AKDb, ki Ha 4ac 3apsakd BIIKJIIOYEHI Bij
HAaBaHTAXKEHHA. SIKIIO X 1Ie HE TaK, TO YaCTUHA 3apsIHOTO CTPYMY BUTIKATUME B
HABaHTa)XCHH, 1110 B eI (a3l 3apsaKu (K0 aKyMYJISTOP CUIBHO PO3PSIIKEHUI)
MO>K€ YIOBUIBHUTH MPOILIEC 3aps/KaHHS 00 30BCIM 3pOOUTH HOTO HEMOKIUBUM. J[J1st
YHUKHEHHS TaKUX Ipo0sieM HeOOX1THO mependavyaT y cXxemax 3apsKaHHs KII0Y0BI
€JIEMEHTH, SIK1 MOAUISIOTh NUISIXU MPOTIKAHHS CTPYMIB 3aps/PKaHHS Ta HAaBaHTa)KCHHS.
Taka TeXHOJIOT1I BAKOPUCTOBYETHCS IIPH MOOYAOBI MIKpOCXEM KOHTpOJIepiB Oararbma
dipmamu.

Jlemo 1iHIIe NpU3HAYEHHS MalOTh TakK 3BaHl 3axucHi KoHTpojepu (PCM-
Protection Circuit Module adbo PCB-Protection Circuit Board), miHiaTIOpHI1 IJIaTH SKUX
BOYJIOBYIOTh O€3MOCEpEeTHRO0 B KOPIYyC akyMmyisiTopa. BOHM TakoX 3acHOBaHI Ha
crerianizoBanux Mikpocxemax. Sk mpukian mikpocxema DWO1-P BupoOHuirsa
¢1ipmu Fortune Semiconductor (TaiiBans).

Mikpocxema 3a goromororo ABox 30BHIIIHIX MOSFET-Tpan3ucTopis 31iicHIOE
KOHTPOJb Ta YIHpaBliHHA B curyamiax nepepo3psay (OD-Overdischarge) ta
nepe3apsaay (OC-Overcharge). Skmo Hampyra Ha KOMIpIi BHajae HMXK4YE 2,5, TO
koHTpoJep 3akpuBae Tpanzuctop FET1 (ame 3apsim mpu 1nboMy MOXIMBUN uepe3
BOyZI0BaHUI /11011), a SIKIIO BOHO Oyne Bulle 4,2 B, To 3akpuethes Tpanzuctop FET2
(ayie po3psia IpH IbOMY MOKJIIMBHI Yepe3 BOYI0BaHU 10/ IIbOT0 TpaH3ucTopa). Kpim
TOTO0, KOHTpOJep 3akpuBaec FET1 npu nHanMipHomy ctpymi po3psay. Benuunna ctpymy
PO3psAAY, a TAKOK HASBHICTH 3apSTHOTO MPUCTPOIO BU3HAYAETHCS MAAIiHHAM HAPyTH
Ha OTIOPHOMY PE3UCTOpi. TaKMM YMHOM 3aro00ITaroTh aBapiiHUM pPEKUMaM pOOOTH.

Mikpocxemu PCM, noaiOH1 10 OomMcaHOi, 3apa3 MAacOBO BHUITYCKAIOTh BEIMKA
KUIbKICTh GipM. Ilpuuomy cepen HUX € KOHTPOJEPH, MPU3HAYEHI JUISI 3aXHCTY
ocepenKiB 6araToCeKIIMHNX OaTapen.

Bupobnuku mitieBux AKDB 3a3Buyail KOMIUIEKTYIOTh OaTapei 3 OJM3bKUMHU
CreriajgbHO Mmiai0paHuMu 3a rmapamerpamu ocepeakiB. OHaK HEBEJIHMKI BIIMIHHOCTI B

rnapameTpax OKpeMHUX OCEPEIKiB 3AIUIIAI0THCS, 3T0JIOM BOHH 301JIBITYIOTHCA.
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VY OaraTh0oX 3aXMCHMX Ta 3apsAOHUX KOHTpoJsiepax mnoBHUM 3apan AKD
BU3HAYAETHCS 3a CYMapHOIO HAINpyrow Bciei OaTapei MOCHIJOBHO BKIIOYEHHX
ocepenkiB. Tomy Harpyra 3apsily OKpEMHUX OCEPEIKIB MOKE 3MIHIOBATHUCS B ITMPOKHUX
MeXax, MPOTe BOHA HE MOXKE MEPEBUIYBAaTH MOPOTOBOTO 3HAUYEHHS HANPYTH, MpU
SAKOMY BKJTFOUAETHCS 3aXUCT BiJ Iiepe3apsany (3a3Buyaii 4,25 B). OqHaxk y siKich ci1a0Kii
JIAHI[I-0CEPEIKY 3 MAJIOI0 €EMHICTIO Y BEJIMKUM BHYTPIIITHIM OIIOPOM — HATIIPyTa MOXKe
OyTH BUILOIO, HIK 1HITUX MOBHICTIO 3apsIKEHUX OCEPEKIB.

Bucoka Hampyra Takoro ocepeqKy IMiclisg 3aBepILIEHHs 3apsiay TOBOPUTH PO ii
npuCcKopeHy aerpanaiito. [Ipu po3psai Ha HaBaHTaKEHHS TaKWid OCEPEIOK IIBU/IIIIE 32
IHIIMX BTpayaTUMe Hanpyry. Takum YuHOM, U 3apsijii Ha CIIa0KOMY OCEpEAKY MOXKeE
CIPALIOBATH 3aXUCT BIJI IEPEHAIIPYTH, TO/I SIK pellTa ocepeiKiB OaTapei 1ie He Oyne
3apsakeHa noBHicTio. Lle mpusBene no HenoBukopuctanHs pecypciB AKb. To6to
nucOallaHe OCepelKiB 3MEHIIY€e 4ac poOOTH MPUCTPOIB O€3 MiI3aps/IKU Ta TEPMiH
ciIy>k0u Oarapei.

IcHytoTh nBa Meroau OanaHCyBaHHs OaTapeil — MacMBHUN Ta aKTHUBHUM.
[TacuBHUI MeTO 3MIMCHIOETHCS 32 PaXYHOK IIIKIIFOYCHHS B IMTOTPIOHI MOMEHTH Yacy
PO3PAIHUX PE3UCTOPIB, MIO IIYHTYIOTh OCEPEIKH, a AaKTUBHUU 3a pPaxyHOK
NEPETIKAHHS SHEPTil MK OCepeIKaMU Yepe3 peaKTHUBHI €JIEMEHTH.

BigoMi Ta 1HII1 TEXHIYHI PIIIEHHS.

BucHoBkH

* YrpaBiniHHA niporiecamu 3apsay-po3psaay ditieBux AKb — nmocuts ckiaane ta
BIJIMOBIJaJIbHE 3aBIaHHS.

* Ha croroani BupiiieHHs 3a3Ha4€HOT0 HETTPOCTOT0 TEXHIYHOTO 3aB/IaHHs 0araTo
B YOMY MOJIETIIYETHCS 3aBJISKH HAIBHOCTI HA PUHKY BEJTUKOI K1JIbKOCTI PI3HOMAaHITHUX
OPUCTPOIB KOHTPOJIIO Ta YNpaBIiHHA mpouecamu 3apany-po3pany B AKDB
moOyI0BaHUX, K MPaBWIO, HA 0a31 MIKPOKOHTPOJIEPIB Ta CIEIiali30BaHUX MOIYJIIB

YU MIKPOCXEM.
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