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OCHOBHbIe CBOUCTBA

BesyxoaHble 1 3KOHOMUYHbIE, KOMMAaKTHblE U Be3onacHble baTapeun
LEOCH npegHasHadeHbl Ana UCNONb30BaHUS B KA4eCcTBe MCTOYHUKOB
NOCTOSIHHOIO TOKa AN NUTaHUS CTauMOHapHbIX YCTPOMUCTB, a Takke B
KadecTBe pe3epBHbIX NCTOYHMKOB NUTAHUSI.

91K 6atapen umetot Bblicokun KN4, 4to genaeT nx aKOHOMUYECKN
BbIFOAHbIMM MPY 3KCMyaTaunn.

"epmeTndHasn KoHCTpyKuunsa 6atapen LEOCH nsbasnsert ot
HeobXoANMOCTHM Kakoro-nmbo obcnyxneaHus 1 NO3BOSISIET UCNOSb30BaTb
NX He TOMbKO B Creunanmn3npoBaHHbIX MOMELLEHNAX, HO U Ha
npeanpuaTUsaX, HENOCPEACTBEHHO Ha paboymx MecTax.

YHUKanNbHOCTb KOHCTPYKUMKN U TexHonormm repmeTtusauum (VRLA-
TexHonorus) pupmel LEOCH rapaHTupyeT HEBO3MOXHOCTb YTEYKN
3NeKTponmTa 4Yepes Knemmbl Unun kopnyc 6atapen. 3ta 0co6eHHOCTb
obecneumBaeT e€ 6e3onacHyto U 3P PEKTUBHYIO SKCMNTyaTaunio B Nodom
NOSOXEHUN.

BonbLon cpok, gocturaetca 6narogapsi MacCMBHON CBUHLLOBO-
KanbLMEBOWN peLueTke, KoTopas Takke obecnednBaeT HU3KNN YPOBEHb
camopaspsga (He bonee 3% B MecsL,) U CNOCOBHOCTL K BOCCTAHOBJIEHUIO
nocne rnybokoro paspsaga.

BaTtapen LEOCH umeloT Hu3koe BHyTpeHHee COnpoTUBNEHNE U
BbICOKME pa3psiaHble xapaktepuctnkn (AGM-texHonorng), moryT
NPOTMBOCTOATL Nepesapsay, Bubpaunmn, MexaHn4eckum BO34enNCTBUAM,
MMEIOT BO3MOXHOCTb ASIUTESNTbHOro XpaHeHusi. OTNn4YnTenbHon
OCODEHHOCTbBIO MO CPABHEHMIO C HUKENb-KaAMUEBBIMU aKKyMynsaToOpamu
ABNSAETCA OTCYTCTBUE «adhdeKkTa NnamMsaTm».

Mpoaykuns komnaHum LEOCH cooTBeTcTBYET Cneayowmm
MMUPOBbLIM CTaHOapTaM:

- 1SO9001
- 1S09002
- MH26866

Il. XapakTepucTukm

-  HomuHanbHaga émkocTb oT 0,8 no 3000Ay;

- HOMMHanbHOE HarnpsxeHue 2,6,12B;

- KOnun4ecTBO 3nemMeHToB B bnoke: 1, 3, 6;

- BHYyTpeHHee conpoTueneHue: oT 4,3 o 11mMOMm;

- anekTponut: abcopbmpoBaHHas cepHasi KUCNOTa;

- onTumanbHas pabouyas Temnepartypa: 25°C;

- MakcuamnbHbIM TOK 3apsga: meHee 30A;

- HanpsbkeHue noasapsaa B 6ydepHom pexnme: 13.5...13.8B npu 25°C;

- HanpskeHue noasapsga B uMknndeckom pexume: 14,4...15B npwu
25°C;

- [amanasoH paboyux Temnepartyp:
paspsag -10°C...60°C, 3apsag 0°C...40°C.



KoHCTpYKUMUA akKyMynaATOPHOU baTapeu

Kopniyc n Kpblwka 6aTtapeu BbINOMHEHbI U3 yAAPONPOYHbIX U
OorHectomkmnx matepmanoB ABS (akpunoHuTpun, dytagneH, CTMpos) unm
PP (nonunponuneH).

Kaxxabii anemeHT o6opyaoBaH npegoxpaHUTerNbHbIM KnanaHoM,
perynupyowmm BHYTpEHHee faBreHne B baTapew.

B akkymynstopax LEOCH ucnonb3yeTtca nMMobunmnsnpoBaHbIn
SNEKTPOSINT, KOTOPbIN COXPaHSAET BbICOKYHO 3NEKTPUYECKYHO MPOBOANUMOCTb
cepHown kucnoTel. brnarogapst ncnonesosaHmto AGM — TexHonormum
(CTEKNOBOJSIOKHO, NPONMUTAHHOE 3MEKTPOSIMTOM BbICOKOIrO KadecTBa),
HeobXxoaMMO Manoe KONMYeCTBO 3MEKTPONUTa, YTo No3sonseT obecneynTb
NyYLWnA TPaHCNOPT KMUCIopoAa OT NOMOXUTESTbHOIO anekTpoaa K
oTpuuaTenbHOMY, a 9TO B CBOK o4epeb YBeNIMYnBaeT ypOBEHb €ro
pekoMbuHauuun. Takaa cuctema BHyTpEHHEN pekoMOMHaL M ra3oB BreveT
3a cobon ymeHbLUeHWe ra3oBbleneHuns.

[Mpy cozgaHnn NOSOXUTESTbHBIX N OTpULATENbHBIX NIACTUH
akkyMynsTopHbix 6atapen komnaHua LEOCH ucrnonb3yeT 6e3cypbMsAHHbIE
(3KOSOrMyYeckn YMCTble) CBUHLOBO KaribLMeBble CMaBbl, YTO JAET BbICOKYHO
BbIXOLHYIO MOLLHOCTb Npu HebonbLlwom obbeme BaTapen.

CBHULI0BO KUCIOTHbIE aKKyMynsiTopbl (B pa3pese)

BHYTCHEHH KOHHEKTOp
IDeOXAHHTCIbHAH KIANaH
HCTTHBHLLH TEPMAHAT

TIOGHTHBHRLH MEKTO]

HETATHBHRLH SICKTPON

(¢apanop
TIOGHTBEAA IIACTHER
HETATHBEAS EIACTHER
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Ob6nacTtb NpUMeHeHud

- TenekoMMyHUKauuu;

- MOXapHbl€ N OXPaHHbIE CUCTEMBI;

- ©BecnepeboriHble UCTOYHUKM NUTaHUA(UPS);

- CUCTEeMbl aBapUNHOIO OCBELLIEHUS;

- CUCTEeMbl aBapUNHOIO 3NEKTPONNTaHUS;

- KabenbHOE TeneBUOEHUE;

- HaKoMUTENu CONHEYHON SHEPTUU;

- KOHTPOSbHO-NU3MepUTENbHbIE NPUOOPDI;

- NOpTaTMBHbIE KOMMbKOTEPDI;

- 9NeKTponuTaHue AN NePEHOCHbIX ANTEKTPOMHCTPYMEHTOB;
- NOpPTaTMBHOE OCBELLEHNEe Ans KNHOMHAYCTPUN;
- QNeKTponuTaHue AN MOTOLMKITOB U UFPYyLUEK;
- MoOpckoe 0bopynoBaHueE;

- MeauuuHckoe obopyaoBaHue;

- reouamnyeckoe obopygoBaHume.

PeXxunmbl akcnnyartaumm

LiIMknnyecknmn pexum.

3apshkeHHasn 6aTtapes mapkm LEOCH paspskaeTtcsa go
onpenenéHHoro ypoBHSA Npu NOCTOSIHHOW UKW LMKNnYeckon paboTe
Harpysku. [locne ncnonb3oBaHUsa baTtapesa Nepnogmyeckm 3apsKaeTca oT
BHELLHEro 3apagHoro yctponctea. B gaHHOM pexxume HeobxoamMmo
NOCTOSIHHO KOHTPOSIMPOBaTb COCTOSIHNME BaTapen n CBOEBPEMEHHO
3apskatb €€ ans obecneyeHns roTOBHOCTM K MCMOMb30BaHMUIO, a Takke
ONUTENBHOro CpoKa Crnyxo6bl.

BydepHbIn pexnm.

[aHHbIN pexxnm xapakTepeH Ans CTaumMoHapHbIX UICTOYHUKOB
becnepeborHoro nutaHna. batapes napannensHO NOAKNIOYaeTCs K
OCHOBHOMY MCTOYHUKY 3MEKTPONUTaHnA n Harpyske. OCHOBHOW UCTOYHUK
obecneydnBaeT nogady aneKkTPO3IHEPIUM AN HAarpy3kn 1 KoMneHcaumio
camopa3spsiga 6aTtapen B OCHOBHOM peXuMe, a Takke YCKOPEeHHbI 3apsaj



B6atapeu nocne e€ paspsga. batapen LEOCH obecneunsatoT nogavy
SNEKTPOSHEPTUN ANSA HArpPy3KM Npu OTKMHOYEHNUN OCHOBHOMO MCTOYHMKA
nuTaHusa. B gaHHOM pexume GaTtapesi NOCTOSHHO HaxoauTCs B
3apsXKEHHOM COCTOSIHMM, YTO obecneymBaeT eé HeMeaIEHHY FOTOBHOCTb
K paboTe, BO3MOXHOCTb ANMTENbHOM paboThl 6e3 o6cnyxunsaHus,
NOBbILLEHHbIA CPOK CryXObl.

3apag

MeToab! 3apsaa.

[MpaBunbHbIM 3apag OaTtapen ABRSEeTCA OOHMM U3 BaXXHEWMLIUX
ycrioBu  ycrnewHon  paboTbl  CBUMHLIOBO-KUCNOTHbLIX  Oatapen ¢
aBTOMaTU4YECKNM perynmpoBaHMeM BHYTPEHHEro AasfieHus. [paBunbHbIN
BblOOp 3apsiAHOro  yCTpoMCTBa BMAUAET CaMbiM  HEenocpenCcTBEHHbIM
obpa3om Ha Npom3BOAUTENBHOCTb U CPOK cryObl 6aTapen. CywectsyeT
HEeCKonbKO MeTo40B 3apsiaa:

1. 3apsi0 NocmMosiHHbIM MOKOM

HecMOTps Ha He 0YeHb BbICOKYHO pacnpOCTPaHEHHOCTb 3TOro MeToaa
3apsga CBUHLIOBO-KNCITOTHbIX Gatapen C aBTOMaTUYECKUM
perynmpoBaHMeEM BHYTPEHHEro AaBrieHUs, OH BeCbMa 3(peKkTUBEH B TOM
cnyyae, korga Tpebyetcs ogHOBpPEMeEHHbIN 3apsan psaa nocrefoBaTenbHO
COEMHEHHbIX BaTapen unn ypaBHUTENbHLIN 3apsag, NpegHasHavaLwasacs
Ans ymeHblueHna pasbpoca €mkocTen 6Gatapen B nocrnegoBaTesibHOM
rpynne. 3apsg 6atapen MNOCTOSAHHbIM ¢ TOKOM TpebyeT MakcumanbHOW
OCTOpPOXHOCTWU. Ecnn Oartapes [gocturnia MOSIHOCTbI — 3apPsKEHHOro
COCTOSIHUSA, a MNpoLecC 3apsiga NPoAoSiKaeTCca C NPeXHen CKOPOCTbio B
TeyeHne NPoAOIHKUTENBHOrO Nepuoaa BpemMeHun, batapes MoOXeT NonyynTb
N30bITOYHbIN 3apsid, ONacHbIN ANs HEE U HACTYNUT nepesapsiaka.

2. 3aps0 nadarouwuM MoOKom

OTOT MeToq 3apsiga He ocobo pekomeHayeTcsl Ansi CBMHLOBO-
KMCNOTHbIX Gatapen C aBTOMATUYECKUM PEeryrimpoBaHMEM BHYTPEHHErO
OaBfeHns Mo npuUyYnHEe HeaoCTaTOMHOM CTabuIbHOCTUM XapaKTepUCTUK
NOCTOSIHHOrO TOKa. 3apsa B 3TOM peXume MOXET MPUBECTU K 3aMETHOMY
CHWKEHNIO cpoka crybbl baTtapen. Tem He MeHee, OH [OBOJIbHO 4acTo
ucnonbdyetca Ana 3apsga  paga nocnegoBaTenibHO  COELUMHEHHbIX
OaTtapen, npegHasHadeHHbIX Ans paboTbl B LMKIMYECKOM peEXUME,
BGnarogaps NpocToTe 3apsagHOM Lenu 1 BbiTEKalolwen oTcloaa AelleBU3He.
Mpn 3apage aTMM MEeToOOM peKkoMeHayeTca nmbo orpaHMynMTb BpeMd
3apsga, Nmbo BKIOYUTL B CUCTEMY MPEpPbIBAIOLLYIO LeMb, NO3BOMAOLLYHO
n3bexatb nepesapsga. B cxeme 3apaga nagatowmmMm TOKOM 3apsigHbIA TOK
NOCTEMNEHHO YMEHbLUAETCS, a 3apsgHoe HanpsbkeHue noBbIWaeTcs Mo
Mepe npolecca 3apsaaa.

3. 2-x cmynquamb/U 3apﬂ<3 TMOCMOAHHbLIM Harips>eHuem



OTOT MeTo4 pekoMeHayeTcs ans ObICTporo 3apsida  CBMHLOBO-
KACNOTHbIX GaTapen C aBTOMATUYECKUM pPEeryrimpoBaHMEM BHYTPEHHErO
AaBneHusl, n 3aTeM nogaepXaHms WuxX B MNOMHOCTbI  3apsKEHHOM
COCTOSIHUM UM COCTOSIHUKW, COOTBETCTBYHOLWEM paboTe B BydepHOM mnu
pe3epBHOM pexumax. Takke 9TOT MeTon npumeHsdeTcsa Anst 6bICTporo
3apsga 6GaTtapen, paboTalolwmMx B UMKIIMYECKOM pexXume, Mnpu 3TOM
OTCYTCTBYET BO3MOXHOCTb Nnepe3apsiaa gaxe npu AnntenibHOM 3apsage.

4. 3aps0 NnoCMOSIHHBIM HarpsiKeHUeM.

Cambii nooxogswmn U Haumboriee NPUMEHSIEMbIA METOA 3apsiaKku
CBUHLIOBO-KUCIIOTHBLIX  GaTapen, orpaHMYMBalOLLMMA HavanbHbIA TOK, C
aBTOMaTUYECKUM perynupoBaHMeM BHYTPEHHEro naBneHus.

B Tabnuue 2 npuBeaeHbl 3HAYEHUSI HanNpsbkeHWs 3apsiga U
MaKCcMMarsribHbI 3apAOHbI TOK AN PasfiMyHbIX PEeXUMOoB 3KCnyataumm
batapewn.

Tabnuua 2
HanpsikeHue | Temne HanpsixeHue 3apsga, B Makcumanb-
napaMepr| GaTapeM, B paTtypa HomuHanbHoe D,OI'IyCTI/IMbII;I HbIW TOK
Anana3soH 3apsga, A
Yuknu4deckul 6 7,3 7,25'7,45

pexum 12 250G 14,7 14’5_14’9 < 0,4C
BydhepHbill 6 6,85 6’8_6!9 <0.3C

pexum 12 13,7 13,6-13,8 ’

IIpu 3apsiae Oatapen NOCTOSHHBIM HalpsDKEHUEM, pa3psKeHHas OaTapest
IPUHUMAET Ha HAYaJIbHOM CTaauU 3apsia 00JIbIION TOK, KOTOPBIN TPU
NPOAOKEHUH 3apsia MOXKET IPUBECTH K BHYTPEHHEMY pa3orpeBy Oarapeu u eé
nedopmaruu. I1o 3ToMy HE0OXOAMMO OrpaHUUUTh 3apsAaHbI TOK 10 0.3C,.

BydepHbIn pexum.

B aTom cnyyae 6aTapes u Harpyska nogkrodeHa napasnnesibHo ¢
NCTOYHUKOM MUTaHMUS, NO3ITOMY pPEKOMEHAYETCS 3apAs MOCTOSHHbIM
HanpspkeHneM. HanpshkeHue 3apsga 2.25- 2.30B/3n npu TemnepaTtype
25°C. HomnHanbeHbIn TOK 3apsiga ycTaHasnmBaeTcs B npegenax 0.3C,,.

PucyHok 3 nokasbiBaeT BpeMsi 40 MOMHoro 3apsiga 6atapeu:
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LiMknnyecknm pexum.

Pwuc. 3

[Mpn umMknuyeckom ncnonb3oBaHun 6aTapen TpebyeTcs KOPOTKoe

BpeMs 3apsaa v 3almTa oT Ype3MepHOoro 3apsaaa 1 paspsaaa.

PekomeHayeTcsa 3apsg NOCTOAHHbIM HanpsxeHnem 2.40-2.50B/39n npu
Temnepartype 25°C. HoMuHanbHbLIWM TOK 3apsga yCcTaHaBnNuMBaeTCs B
npegenax 0.3C,. Ha pucyHke 4 nokaszaHo BpeMs 4O NOSIHOro 3apsaa
batapewn.
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BoccTtaHOBUTENbHLIN 3apsAa.

Puc. 4

Mcnonb3yeTtcsa nocne rnybokoro paspsga batapewu, T.e. korga
KOHEeYHoe HanpshkeHne baTapen HUXe npegesnibHo gonyctumoro. B aTom
cny4yae MOXeT COKpPaTUTbCS CPOK Cny0bl 6aTapen, N03aTOMy HeOOXoaANM
ANNTENbHbLI BOCCTAaHOBUTENbHbLIN 3apsd. Ha nepson ctaguun, HanpsXkeHne
B6atapeun 4omKHO 6bITb BbICOKMM MOKa BENUYMHA Toka Mana B TedeHum 0.5-
2 Yyacos, 3aTeM MeaJIEHHO YBeNuYMBaeTCs, Npeogonesas BHyTpeEHHee
conpoTuereHue 6aTtapen.
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3apsig CONMHeYHOW 3Hepruemn.
Bo n3bexaHune nepesapsga 6atapen mexagy ConHeYHbIMN
anemeHTamu n 6atapeen, UCNONb3yeTCs PErynaTop KOHTPONs 3apsiaa:

l Figure7. BLOCK DIAGRAM OF A
SOLAR POWERED CHARING SYSTEM

Solar Cell or Panel Load

—

K ' |Regulated Charging
Circuitry
(Charging Controllar)

T Battery

Puc. 6

BbipaBHUBawLWMM 3apaa.

[Mpn HopmanbHoOW akcnnyatauun 6atapen LEOCH BbipaBHMBaKOLLMIA
3apsg He Tpebyetca. OgHako, bbiBatoT criyydaun pa3bpoca HanpskeHUs no
anemeHTaMm, BXxoadawmx B 6atapeto. B aTtom crnyyae TpebyeTca
BblpaBHUBAOLLNIN 3apsa;

Tabnuuya 3
HanpsixeHue, B/On Bpems B yacax
2.25-2.27 He orpaHun4yeHo
2.28-2.32 96...168
2.33-2.35 72...96
2.36-2.37 48...72

He gonyckatb npeBbllleHust HanpskeHns 2.37 B/An.

BnusiHue TemMnepartypbl Ha Hanps>XxXeHue 3apsaaa.

3]'IeKTpOXMMVI‘-IeCKaFI adKTUBHOCTb 6aTapeV| YBEJTNYNBAETCA C
yBeEJIIM4YEeHNEM TemMnepaTypbl U YMEHbLUAETCA C eé YMEHbLUEHNEM. D,pyFVIMM
cnoBamMu, rnpu yeesindeHnn temMmnepaTypbl HarnpdaXxXeHne 3apdaga goJnKHO



ObITb MeHbLUE, YTOBLI 3bexaTb Nnepesapsaga; korga remneparypa
yMeHbLUIAeTCs, HanpshkeHne 3apsaa Hy>XXHO yBEenuyYnTb, YTobbl n3bexaTb
Hefo3sapsiaa. Utobbl obecneynTs oNnTUManbHbBIA CPOK CIYXObI,
pekoMeHAyeTCsa UCMOoNb30BaTh TEMMNepPaTYPHYH KOMMNEHCALMIO —
3MB/°C/an(6ydepHbin pexum) n —5mB/°C/3An(umnknuyeckun pexmnm). Tovka
OoTCYETa TemnepaTtypHon komneHcaumm 25°C. PUCYHOK 7 nokasbiBaeT
3aBMCUMOCTb HaNpsXXeHUs 3apsiga oT TemnepaTtypbl Ans 060Mx pexmvos
aKcnnyaTaumm.

Figuraed. The Relationship Betwaan Tamperaturss
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[Ona 3apaga ©Oatapen uwcnonb3oBaTb CTaHOAapTHoe 3apsgHoe
YCTPOWCTBO, Noaxoasdilee Ans gaHHoro tuna 6atapen.

3apskaTtb Oatapelo B TeYeHWe BPEMEHW, YKa3aHHOro B [AaHHOM
PYKOBOACTBE WS MOKa He 3aropuTtcsa namnoydka Ha 3apsgHOM YCTPOUCTBE,
cUrHanmsupyowiast 06 okoH4YaHUKU 3apaaa.

N3beraTb YacToro 3apsga NonHOCTbLIO 3apsKeHHoW Batapewu, T.K. 3TO
YMEHbLLAET CPOK CryX0bbl.

He npogomxatb 3apsag ©GaTtapen, paboTtawowen B LMUKIIMYECKOM
pexunme, 6one 24 yacos.

N3beraTb napannenbHoro 3apsiga npyv  UMKNuMYeckon pabote
bartapew.

[MonHoCTbIO 3apsikeHHOW BaTapeen cumTaeTcs baTapest, koTtopas
3apsaunnacbk Ha 110-120% oT cTeneHun paspsiaa.

Paspsag

EmkocTb 6atapeun (A4) 3To MHTerpanbHas yHKUUA pas3psiaHOro Toka
N BPEMEHM 0 KOHEYHOIro HanpshkeHus paspsga:

Emkocme 6amapeu (Au) = | f{I(t)} dt

Bpemsa paspsga 3aBMCUT OT BeNMYMHBI pa3psgHoro Toka. Kpome
TOro, EMKOCTb DaTapeun O4YeHb 3aBUCUT OT TOKa paspsiaa.

[na cpaBHeHus 20-Tn 1 1-4acoBon pexnmMsl paspsiga:

- 20-tn yacosoro paspsaga: 0.05C (A) * 20 (4) = 1C (Av)

- 1-o0 yacosoro paspsaga: 0.6C (A) * 1 (4) = 0.6C (Av)



[MoaToMy BMAHO, 4YTO npu 1-0 YacoBOM pa3psae EMKOCTb CcOCTaBndeT
60% o1 20-Tn yacoBoro paspsaga, T.e. Npu YBENMYEHUN pa3psAHOro Toka
yMeHbLUaeTCs CyMmmapHas otgaBsaemMasd éMKOCTb B (Ay).

KoHeyHOe HanpshkeHwe paspsga Takke 3aBuCUT OT paspsgHoro

TOKa.
Mpn Temnepatype 25°C npu paspsgHom Toke 0.05CA oTpaBaemad

émkocTb coctaBnsieT 100%. B tabnuue 4 ykazaHO KOHEYHOE HanpshkeHue
paspsiga.

Tabnuua 4
Tox pa3psna (A) Koneunoe HanpsixeHue
pazpsaa(B/Om)
0.05C, 1o 0.2C, 1.75
0.2C, no 0.5C, 1.70
0.5C, no 1C; 1.60
boiee 1C, 1.30

OueHb HU3KMI TOK U ANUTENbHOE BpeMs paspsaaa MOXeT NPUBECTU K
nospexaeHuto 6atapen. MNoaTomy He pekoMeHayeTcsa pa3psxaTb baTapeto

TOKOM MeHbLInM, Yyem 0.05C,..
HomuHanbHas Temnepartypa wucnonb3oBaHua 6atapen 25°C. [lpu

yBenuyeHMn TemnepaTtypbl YBeNUYMBAETCHA OTAaBaemMass €MKOCTb, HO
yMeHbLIaeTcss CPoK cnyxbbl Gatapen. Npu ymeHbLEHUN TemnepaTypbl,
COOTBETCTBEHHO, YMEHbLUaeTca oTAaBaeMasa EMKOCTb 6aTapewn.
Cnepyet nsberatb pexumbl paboTtbl HUXe -15°C u Bbiwe 50°C.
3aBUCMMOCTb EMKOCTM aKKymMyrnsitopa OT paspsgHoro Toka npwu
pasnn4yHbIX TemnepaTypax nokasaHa Ha pucyHke 8.

= {0 OSICA
== OO

. 0,75CA __|
- O.5CA
- 1A
= 2.CA

_

Emxocts (%)

20 10 0 1a 20 30 40 S0 &0

Temnepatypa ("C)

Pwuc. 8

3aBMCMMOCTb EMKOCTM OT TemnepaTypbl U paspsiaHoOro Toka

Pa3psagHble XapaKTepPUCTUKHU




Ha pucynke 9 mnoxka3zansl 3aBucumMocTH HampsokeHus AKDB ot BpemeHu
paspsijia Ipy pa3IMyHbIX 3HAUEHUAX pa3psaHoro Toka (mpu remmneparype 25°C).

Hanpaxenwne Datapen (B)

1 2 3 5 10 20 30 &£ 2 3 5 10 2030
s MAH # Yy ral
Bpemna paapapa

Pwuc. 9

CpoOK cnyXxo0bl

Dakmopsbl, 8usWUEe Ha CPOK cryxbbl bamapeu:

Pexunm akcnnyatauumn.
B 6ychbepHOM pexume OCHOBHOE BIMNSAHWE Ha CPOK cryxObl 6aTapeu
oKasblBaeT TeMnepaTtypy oKkpyxatowen cpepbl. B unknunyeckom — rnybunHa
paspsga B KaX4oM LMKne.

10 —
-\—-\_“
N = '\
E: e
= e~
= 1 -
= —
3 [ =
=
>
20 30 -0 =0
Temnepatypa (°C)
3aBMCUMOCTb CpOKa Cryx0bl OT TemnepaTypbi Puc. 10

(HanpsbkeHune 3apsga 2.275 B/On, 6ydepHbin pexnm paboTbl)
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Cpok cny»bbi
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* TemnoparTypa oOT
207 gpo ZHTC
20
o —
200 400 S0 BN 1000 I 200
KonuyecrTao umKknos
3aBn1CMMOCTb CpoKa CrnyxGbl OT rMyGuHLI paspaaa Puc. 11

(umKnNu4eckun pexnm paboTbl)

mybuHa paspsga.
Uem Bonbue rnybunHa paspsga, TeM MeHbLLE KOS-BO LIMKINOB pa3psaga
3apsga 6atapewn.
BennunHa paspagHoro Toka.
OuyeHb 6onbLLOK TOK paspsia YMeHbLIaeT CPOK Cryxbbl baTtapen.
BennunHa 3apagHoro Toka.
[Mpu cywecTBeHHOM yBeNMYEeHUN TOKa 3apsga NpoMcxXoauT BolaeneHne
rasa, KOTOpbIN Yepes NpeaoxXpaHUTENbHbIN KIanaH BbIXOOAUT HapYXy,
TeM caMbIM, YMEHbLUAA KOS-BO afieKTponiMta B batapee. 310 ocobeHHO
aKkTyarnbHo, korga 6aTtapes pabotaeT B OydhepHOM pexmme.
[Mepesapsaa.
[Mpn nepesapsae NPoOMCXoauUT CHUXKEHME CpoKa cryxbbl baTtapew.
Brninanue temnepaTtypbl OKpyXatoLlen cpeabl.
Bbicokasa okpyxatoLaa Temnepartypa yBenninaeT N3HOC 31IEMEHTOB
B6artapeu. [Npn 3apsige NOCTOSAHHBIM HaNPSKEHNEM, NPU BbICOKON
Temnepartype oKpyXxarLlen cpefbl yBenminBaeTcqa BefiMymHa
3apsiAHOro Toka U, Kak crneacTBme, YMeEHbLUAeTCa CPOK CIyXObl
B6artapew. [Npn 3apsigke Nnpu HU3KOW TemnepaType NpoMcxoauT
BblerneHne Bogopoaa, YTo yMeHbLIaeT CpoK Cry0bl baTapew.
MeTopn 3apsga. /cm. pasgen VII (3apsg 6atapen)/

Camopa3spsan

Korga 3apsikeHHas 6atapes xpaHUTCA OONroe BpeMsi, EMKOCTb
NnocTeneHHo yMeHbLlUuaeTcd. batapes pacxogyeT HaKOMNEHHYO 3HEPTUIO
6e3 Harpy3kn. 3To HasblBaeTcsa camopaspsa. BennunHa camopaspsiga ans
b6atapen LEOCH o4eHb mana n coctaBndeT oT 1/4 0o 1/3 oT 06bIYHbIX
CBMHLOBO-KUCIOTHbIX BaTapen.
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Puc. 12
3aBuUCMMOCTb camopaspsaaa oT TemnepaTypbl U CpoKa XpaHeHUs

*Mpun émkoctn 6atapen ot 100% o 80% OONONHUTENBHBLIN 3apsa He
TpebyeTcs.

(aononHuTenbHbIn  3apan  Heobxoamm, ecnu  Tpebyetca 100%
EMKOCTN).

*Mpn émkoctn ot 80% no 60% nepepn ncnonb3oBaHMeM 0ba3aTerNbHO
TpebyeTca OONONMHUTENbHLIN 3apsg, 4YTOObl BOCCTAHOBUTb EMKOCTb
GaTtapen B nonHoM oO6bEéMe M 3TO HeobxoaMmo caenaTtb Kak MOXHO
cKopee.

*Mpn octatoyHonm éEmkoctn MeHee 60% 6GaTapes MOXeT He
BOCCTAHOBUTb MepBOHAYasribHyl0 EMKOCTb faxe npu AOMNONHUTENbHOM
3apsge.

XpaHeHue

Tak kak npu ONUTENbHOM XPaHEeHUM EMKOCTb aKKymMyrsTopa
yMeHbLUAEeTCs B pe3ynbTarte camopaspsiga, To 6atapen HY>XHO XpaHUTb B
CyXOoM M nMpoxfagHOM MecTe, C MNepuogunyeckum npoBedeHneM
ocBexatoLlero (4ononHUTENbHOro 3apsaa) noasapsaa.

[Mepen wvcnonb3oBaHMEM Oartapen, KOTOpble OO0 XPaHWIUCH,
HeobxoaAnMO UX 3apsaanTb.

Ob6bIYHO, NPU XpaHEHUM CBUHLIOBO-KUCIOTHbLIX BaTtapen noboro tuna
B TeYeHMe MNPOAOIPKUTESNIBHONO BPEMEHWU, HA OTpuUaTENbHbIX MfiacTUHaX
obpasyetcsa cynbdaTt CBMHUA. OTO SIBIeHME Ha3biBalT cynbdaTtaumen.
[MockonbKy cynbgaTt CBMHUA [OENCTBYET Kak M30NATOp, OH OKa3biBaeT
npsiMoe BO3OENCTBME Ha npouecc 3apsga. Yem Gornbwe cynbdaTtaums,
TeM TpyaHee HayaTb 3apsj.

Batapen LEOCH, ©Onarogapss CBMHUOBO-KanbLMeBOMYy Crifasy,
MMEKT YBESIMYEHHDBIN CPOK XPaHEHWA MO CPaBHEHUK C OObIYHLIMU
CBMHLOBO-KMCNOTHbIMK BaTapesmu.
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[OononHuTenbHbLIN 3apAaa.

Utobbl  BOCCTAHOBWUTb  E€MKOCTb,  MOTEpPsIHHYl  BCreAacTBue
camopaspsiga, Heobxoaum p[osapsia. PekomeHayetcs 3apsg NOCTOSHHBLIM
HanpsHXeHneM.

B Tabnuuax 5 1 6 nokasaHo, Kak HY>XHO BbIMOSHATL AOMNOSTHUTENBbHbIN
3apsg B 3aBUCMMOCTM OT CpokKa XpaHeHusi. PekomeHgyeTca 3apsag
NOCTOSIHHBbIM HanpsbkeHnem 2.45 B/On wvnu noctodHHbIM Tokom 0.05CA.
Ecnu émkoctb He gocturna 100%, TO HY>XHO NOBTOPUTL 3apsL.

Tabnuuya 5

TemnepaTypa XxpaHeHus

NHTepBan BpeMeHn fo3apsiga

20°C 1 Huxke Kaxpgble 9 mecsaues
20-30°C Kaxpgble 6 mecsues
30-40°C Kaxpgble 3 mecsua
40-50°C Kaxpgble 1.5 mecsaua
Tabnuuya 6

Bpems xpaHeHna

PekomeHngauum no sapsay

MeHee yem 6 mecsLEeB CO OHSA
N3roToBNeHUs
Unn NnocneaHero 3apsaa

Makcumym 20 YacoB NOCTOSIHHbLIM
HanpsxeHnem 2.4 B/3On.

MaKCI/IMyM 8 yacoB NOCTOAHHLIM TOKOM
0.1C, (A)

MeHee yem 12 mecsiLeB Co AHS
N3roToBneHns
Unn nocnegHero 3apsaa

Makcrumym 24 4yacoB NOCTOSIHHbLIM
HanpsxeHnem 2.4 B/3On.

Makcmumym 10 4YacoB NOCTOSIHHbLIM

Tokom 0.1C, (A)

Bpemsa n TemnepaTtypa XpaHeHus1.

[Mpn cBOEBpPEMEHHOM 3apsiae paspskeHHon ©Oatapen cynbdart
CBMHUA npeobpasyeTca B akTMBHyt0 Maccy. OgHako, npu ANUTENbHOM
XpaHeHUn B npouecce camopaspsaa, cynbdaTr CBUHLA MOXET MOSTHOCTbIO
He npeobpas3oBaTbCs B aKTUBHYK Maccy. B pesynbrate Gatapes Tepsiet
CBOW 3nekTpuyeckme cBoucTBa. B Tabnuue 7 nokasaHo npeaenbHo
ponyctumoe (6e3 posapsga) BpeMsa XpaHeHUst akKyMynsaTopoB  Mpu
pasfiMyHbIX TemMnepaTypax.

Tabnuua 7

TemnepaTtypa xpaHeHus Cpok xpaHeHus
Ot 0°C po 20°C 12 mecsueB
Ot 21°C po 30°C 9 mecsiLeB
Ot 31°C po 40°C 6 mecsaLeB
OT1 41°C po 50°C 2.5 mecsua
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HanpsixeHue xonocTtoro xoaa n octatoyHasi EMKOCcTb 6aTapewn.

N3mepeHune HanpshKeHnsa XONocToro xoAaa nokasbiBaeT CTeNneHb
3apsga 6atapen n MoxeT BbITb MCNOMBb30BaHO ANS onpeaeneHus, B
NPOLEHTHOM OTHOLUEHUWN, NPUBNN3NTENBHYIO OCTAaTOYHYIHO EMKOCTb
BGaTapen. 3Tta 3aBUCMMOCTb NoKasaHa Ha pUcyHke 13.

FOR 6V FOR 12V FOR 2V
BATTERY BATTERY BATTERY

AT20°C (68F )

70 - 14 ~ 2.3

658 13 - 2:2

60 - 12 + 2.0

55 - 11 +~ 18

OPEN CIRCUIT VOLTAGE(V)

50 10 - 165 20 20 60 80 100

REMAINING CAPACITY/(%) Puc. 13

BBoa B akcnnyartauuro

Mpun ycTaHOBKE akKyMynsaTOpPHbIX 6aTtapen B n3genve HeobxoamMMmo:

1. MNpoBepuTb Kaxxabli MOHOBNOK OTAENBHO, N3MEPUB HanpshXXeHne
Pa3oMKHYTOW Lienu.
AnemeHT 2B -U > 2,06B
MoHo6nok 6B -U>6,18B
Monobnok 12B - U > 12,36B

2. lNpoBepuTb 0OLLee HanpsxxeHne B6aTapeun.
U6aTapeM = Uanementa X KOM-BO 911€EMEHTOB

3. [poBepuTb cTENNaxu ona akkyMynaTopoB Ha YCTOMYMBOCTb U
rOPU3OHTAarNbHOCTb.

4. N3beratb KOHTaKTa Mexay KIieMMamMun 1 OKpy>KaroLmmm
MeTannmMyeckumun npeameTamu.

5. BbIinonHATb 3a3emMrieHne ctennaxen (LwKkadosB) B COOTBETCTBUMU C
HOpPMaTMBHbIMW TpeboBaHNAMM.

6. MNpounssoanTb ycTaHOBKY 6aTapen B COOTBETCTBUN CO CXEMOM:

- + - +
+ - + -
- + - + - + - +
Puc. 14
I'IpaBManaﬂ yCTaHOBKa HenpaBManaﬂ yCTaHOBKa
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7. MMpwn cbopke HeobxoaMMO cMmasbiBaTb KpenexHble CoOeaANHEHUS
JOCTaTO4YHbIM KONMYECTBOM CUITMKOHOBOW CMa3KMu.
8. CoeauHeHns OOMKHbI BbITb 3aTAHYTbl AMHAMOMETPUYECKUM KINHOYOM
CO CrneayrLmm KpyTAawmmM MOMEHTOM:
anst T6 — 7Hm
ans T8 — 11Hm

[Mpy MOHTaXe B NepBYH ovepeab cobuparoTcsa nocnegoBaTesnbHble
3BeHbs1 C obecneyeHnemMm ogMHaAKOBOW ANMMHHbBI COEAUHUTESbHbIX
nepemblvek. lNepen napannensHbIM BKNOYEHNEM 3BEHBEB HEOOXOANUMO
npeaBapuTensHo yoeanTcs, YTO OHM MMEKT OANHAKOBbLIW MNOTEHLMan.

[MapannenbHoe coeguHeHnEe He BNUSET Ha ObLLy0 HaAEeXHOCTb
b6atapeun. OgHako MMeeTCsa NpeMMyLLLECTBO B obecneyeHnn pesepea, Tak
Kak B Crnlyyae oTKasa O4HOro 3BeHa, OCTaBLUMECSA MOTYT NogaepXxaTtb
Harpy3ky B aBTOHOMHOM pexunme. He pekomeHayeTcs ncnonb3oBaTb
bartapelo, cogepxallyto bonee 4 3BEHbLEB.

Ecnu TexHnyeckune ycnosusi noTpebutens TpebytoT npoBeaeHns
KOHTpONbHOro paspsga 6atapeun, eé HeobxoanmMo npeaBapuUTEnbHO
cogepxaTb nog 6ydepHbiM HanpsXkeHnem 4-5 cyTok. OTO KOMNEHCUpyeT
noTepw, Bbl3BaHHbIE NEPUOAOM XPaHEHUS, U BbIPOBHAET NapameTpbl
3NeMeHTOB (MOHOBIOKOB).

PacyeT BEHTUNALUUN NOMELLEHUS

AKKYMYnAaTOpbl KnanaHHo-pekomounHaumoHHoro tuna (AGM VRLA) nmetot
ype3Bbl4alHO BbICOKMI KO3hpUumeHT pekomonHaumm (99%), bnarogaps
YyeMy B nogasnsiowiemM 6onNbLIMHCTBE CryyYaeB 4OMyCKaeTCcsa aKkcnnyaTauus
9TUX aKKYMYNATOPOB COBMECTHO C annapaTypon B noMeLLeHnax obLuero
Ha3Ha4YeHNda C eCTeCTBEHHOW BEHTUNAUMeN. B cnyyasax npumeHeHnsd
BGaTapen oveHb 60NbLLION EMKOCTU (HECKOSbKO cOTEH {AY} 1 BblLE)
HanpspkeHneMm cBblwe 60B gna pacyeta BEHTUNALMUN NPUMEHUMBbI
METOANKN, NPUBELEHHbIE HUXKE.
BbigenstoLwmnecs B npoLlecce aKkcnnyataunmn akkyMynsTopoB rasbl Bpemst
OT BPEMEHMU BbIMYCKaTCA Yepes npefoxpaHuTenbHble KnanaHbl batapew.
Bo n3bexaHne obpasoBaHnA B3pbIBOOMNACHOW ra3oBon cMecu cneayet
obecneunTb 4OCTAaTOMHO LMPKYyNnpyeMblin 00 bem Bo3ayxa, onpeaensemMoii
no oopmyne:

V=0.05xNxC1oxIxF {m3/4ac}

oe:

V — MUMHUManbHbIN 06BbEM LUMPKYyNnpyoLwero Bosagyxa, m3/4ac

N — KOnM4eCcTBO 3M1EMEHTOB, LT

C1o— emKkocTb H6aTapeun, Ay

| —Tok 3apsiga Ha kaxable 100A4 HOMUHANBLHOM eMKOCTU, A

F — koadbpuumeHT, pasHbin 0,25 ons akkyMynaTopoB C cogepXaHuem
CYPbMbI B NOSIOXUTESNbHbIX NnacTuHax MeHee 3%
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Ecnn 6aTape$| yCTaHaBJINBaAETCA B 3aKprTOVI KOMHaTe, TO MMHUMMalbHasd
BennynHa obbema nomeLleHms oripegendeTcd no cbopmyne:

Va=2.5x V {m3}

B cnyyae pasmelleHust 6atapein B wkady nnowanb BEHTUNSALNOHHBIX
OTBEpPCTUIA onpeaensieTcsa no opmyne:

S> 28xV  {cm}

OTOT pacyeT AoNyCcTMM Ans wkadga BbinpaMUTESNEN MOLLHOCTBIO 40 3KBT,
PacnonoXeHHOro B MOMELLEHUN C NEPCOHANoMm, B KOTOPOM rapaHTUpoBaH
eCTeCcTBEHHbIN 0OMeH Bo3ayxa (OTKpblBaHME ABepen, PopToYEK 1 T.4.).

PekomMmeHOauuu no 3Kcnmyaraumm 6atapeu ans
obecneyeHUss MaKCUMasibHOro CpoKa Cnyxobl

[ns obecnevyeHnss MakCMManbHOro CpoKa CryXbbl akKyMyIATOPHOW
BbaTtapeun Heobxo4MMO BbIMOSNHATL Criegyowmne pekoMeHgauum rno ee
aKcnnyaTauuu:

1. B obopyooBaHuu crnefyeT pasmellaTb OatapeuM Kak MOXHO
Aanblle OT Harpesawwmxca B npouecce paboTbl 3N1EMEHTOB,
Hanpumep TpaHchopMaTopoB.

2. Cnepyet n3beratb yCTaHOBKM OaTapen B MOSTHOCTLIO 3aKpbITOM
obopygoBaHmn, BONMM3M MWCTOYHMKA MNUTAHUA WU PSaoOM  C
NpefoxpaHnTensMn, Tak Kak B npouecce akcnnyaTtaumm 6atapeun
MOXET BbIAENATLCA BOLOPOL.

3. Cnegyetr wus3beraTb KOHTaKTa XJIOPBUHWUIIOBOW  3aLUTHOWM
obono4vkn npoBoaoB Cc H6aTapeen UnNuM UcnonbL3oBaTb NpoBoada C
HEe  XJIOPBUMHWUIIOBBIM  MOKPbITUEM. Wcnonb3oBaHWe  3TOro
MaTtepuana MoXeT NoBpeanTb KOPNyc Unn KpbiLKy 6atapeu.
3anpeluaeTtcsa nsrmbaTb 1 cnanmBaTb KNneMMbl baTapeu.

He ncnonb3oBatb 6aTapen B MmecTtax:
- NOCTOSAHHOIO COSTHEYHOrO BO34ENCTBUS, CUSIbHOIO
pagmoakTUBHOro, MHGPaKpacHoOro Unn ynbTpagpnoneToBoro
N3NyYeHuns;
- cKonneHna 6onbLLIOro Kon4ecTsa MNblnv UNu Conw;
- NPUCYTCTBUS CUNbHOW BUBPaLMN UAN UHBIX MEXAHUYECKMUX
BO34ENCTBUIN, KOTOPbIE MOTyT NPMUBECTU K MOBPEXOEHUIO
GaTapew.
6. [lpn coegnHeHun OGatapen c 3apsgHbIM YCTPOMCTBOM WU C
Harpy3kon Heobxoanmo cobntogaTtb NOMASPHOCTb.

7. Hukorga He coeuHATb BaTtapen ¢ pasHOW E€MKOCTbIO, pasHbIMU
CBOMCTBaMM UNKN HOBblEe BaTapen BMECTE CO CTapbIMMU.

8. [pun nomewieHnn baTtapen B obopynoBaHue, obecneydnTb NErKnn
AOCTYN K HEWN 4N NPOBEPKN, ODCNY>XMBAHUSA U 3aMEHbI.

ok
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9.

10.

Ob6ecneunTb NPOBEPKY coeauHuTenen mexay 6atapeen n
obopyaoBaHMEM.

YcTtaHoBuTb 6aTapeto Takum obpasom, 4ToObl OHa He Morna
cB0b0aHO nepemellaTbCcsi B 000pyaoBaHUN.

Mepbl NpeaOCTOPOXKHOCTHU

abkhwn -~

o

© ©

10.

He pa3smewats 6aTtapen B65IM3n OTKPbITOrO MCTOYHMKA OTHS.

He gonyckaTb KOPOTKOro 3amblkaHus kKnemm 6atapeu.

He pasbupatb 6atapeto.

He ponyckatb yaapoB No akkyMynsiTOpHbIM 6aTapesm

[Mpn nNonagaHuM 3NEKTPOnMTa Ha KOXY HEMeaNeHHO MPOMbITb
NOBEPXHOCTb H6OMbLIMM KONMYECTBOM BOAbI.

[Mocne wucnonb3oBaHna 6Gartapeun (paspsga), Heobxogumo eé
cpasy 3apsanTb.

[nsa 3aTsSXKM cCoeaMHEHNN NCNONb30BaTh MHCTPYMEHTLI C
N30NIMPOBAHHBLIMW PYyYKaMMU.

He nogHumMaTb akkyMynaTopHble 6aTtapen 3a KneMmbl.

He ncnonb3oBaTb CUHTETUYECKYHO TKaHb UK ryOKy Anst YNCTKU
KOpPMyCOB.

Bo Bpemsi paboTbl ¢ 6aTapeen HageBaTb M3onNupyoLmne
nepyaTkum.
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