NHCTPYKIUSA

O OKCINVIYATAIMUU TEPMETU3UPOBAHHBIX
CBUHIOBO-KHUCJIOTHBIX AKKYMYJIATOPOB C
PET'YJINPYIOLLIUMU KJIAITAHAMHA

Casill



1. Obwue nonoxcenusn

1.1 CpoiicTBa 0aTapei
I'epMeTH3UpOBaHHBIE CBUHIIOBO-KHCIOTHBIC OaTapen Casil umeror psa otnuunii ot
JPYTUX THIIOB aKKyMYJISITOPOB:

* HeoOcmy:knBaeMoCTh - OaTaper repMeTH3UPOBAHBI M TTOJTHOCTHIO TOTOBHI K padoTe.
JlonuBka Bosibl He TpeOyeTcs.

* Hersddekra mamMaTy - HEKOTOPBIE AKKYMYJISTOPHI, HAIPUMEDP, HUKEIh-KaIMHEBEIE,
YMEHBIIIAIOT CBOIO EMKOCTh NpPU HETOJHOM IHWKJE 3apsaaa-paspsia.
CBHHILIOBO-

KHCJIOTHBIE aKKyMYJISITOPBI CBOOOIHBI OT TAKOTO HEJJOCTATKA.

* Hebonbuioii camopaspsiz - BeIMYHHA caMopaspsia cocTaBisieT 2-3% B MecsI] IpH
KOMHATHOM TEMIIEPATYpE.

* Bonbmme Toku HArpy3KH - MOCKOJIBKY BHYTPEHHEE CONPOTHBIICHHE OaTapen Majo, OHa
criocoOHa OT/IaBaTh OOJBIITHE MOIITHOCTH B Harpy3KY.

e llupokuii nWana3oH paboYuX TeMmOepaTyp - HOMHHAJIbHas pabodas
TemImeparypa
cocrasisieT 20°C, HO Bo3MokHa paboTa B tuanazone oT -10 mo +50°C mpu 100%
3apse.

1.2 Cepnl npumMeHeHUs
Axkymynstoper Casil Moryt ucnosnbp30BaTbcsi BO MHOTHX c(hepax MPOMBIIUICHHOCTH H
Pa3TUYHBIX TPHOOpax, Kak ¢ MUKINIECKOH, TaK U ¢ OypepHOi Harpy3KOu:
*  ABapuiiHOE OCBEIIICHHE
*  OXpaHHO-TIOKaPHBIE CUCTEMBI
e Hcrounuku Gecniepe0OMHOr0 MUTaHUS
e OOopymoBaHMsI TEICKOMMYHUKAITII
*  DIEKTPOHHOE U U3MEPUTEIHHOE 000PYIOBaHNE
*  Urpymxku
* [lepenBmxHoe MEIUIITHCKOE 000PYI0BaHNE
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2. 3apaoka

2.1 3apsaaka nocJje ri1yookoro paspsijaa

barapero MokHO Ha3BaTh TITYOOKO pa3psuKEHHOW/TIepepas3psKeHHOM, €CITU TIPH €€ pa3pse
KOHEYHOE HaNpsKEHHE CTajlo MEHee YeM yKa3aHo B crneuudukammu. [Ipu 3ToM cpok cirykObl
AKKyMYJIITOpPAa MOKET YMEHBIIHMTHCS, OITOMY HEOOXOJMMO HECKOJIbKO YBEIUYHUTH MEPHOL]
3apspa. Ha puc. 1 BUOHO, 4TO B pE3ysbTaTe BO3POCLIETO BHYTPEHHETO CONPOTUBIIECHUS,
nepsble 30 MUH. 3apsSAKM TOK 3apsia OyIeT Mal, MOCTENeHHO yBenuuuBaschk. [locie atoro

BHYTPCHHEC COIIPOTHUBJICHUC MaAACT, U 3apsaaKa UICT B OOBIYHOM PEKUME.

Tpooer Tow Harpssesie
KETSETIR TAPANA KETRETIR
(%) (Cioh) V)
o — 025 — 16,0 Japaneas
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B —/— 020 4
14,0 Hanpasenns
EHHE
oy — 015 —+
12,0 ||
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0 4+ 00 - 100
Towx aapama
0 2 4 ] 2 1z 14 16 18 20 22 (k)

Puc. 1. I'paduk 3apsina 6arapen mocie riry0oKoro paspsjaa.

2.2 OrpannyeHue 3apsAiAHOTO0 TOKA

Ha navanbHOM 3Tamne 3apsaku uepe3 pa3psukeHHYI0 OaTtapero MpOXOoIuT OOIbIION TOK.
HCpI/IOI[I/I‘ICCKI/I OH MOXKET CTaTh HpH‘IHHOﬁ CJIMIIKOM BBICOKOI'O Harp€Ba aKKyMyJsiTOpa,
KOTOpBIﬁ MOXET BBIBECTH 6aTape10 U3 CTpoO-. HO3TOMy Ha Ha4YaJIbHOM OJTaIl€ 3apsaaKu
HCO6XOI[I/IMO OrpaHn4MBaTh 3HAYCHHUEC 3apAAHOIO TOKa 10 0.3C unu gHumxe Opu 3apsaac
IMMOCTOSAHHBIM HAIIPSKCHUEM.

2.3 TemnepaTypHasi KOMIIEHCAIUS

DJeKTpoXUMHUYeCcKass aKTHBHOCTb B OaTapee BO3pacTaeT TMpH  yBEIUYECHUH
TEMIIepaTypsl ¥ YMEHBIIAETCS C ee MOHMKeHueM. [loaTomy, mpu yBenmueHuH pabodeit
TEeMIIepaTypbl HEOOXOJUMO YMEHBLIATh 3apsAqHOE HampspKeHHe, 4TOOBl HE MPOM3O0IILIO
nepesapsina. Ilpn moHmWKeHMH TeMmepaTypbl 3apsaHOE HampsHKeHHE HeoO0XO0IuMOo
YBEITUYUBATb.

Hcnonp3oBaHne 3apsAOHBIX YCTPOMCTB € TEMMEPATYPHOM KOMIIEHCALIMEN SBISETCS
CaMbIM TIPEINOYTUTEIBHBIM BapUaHTOM, POIJISIOIINM CPOK CITY>KOBI OaTapeu.

3HaveHHe TeMIepaTrypHoro koaddurmenra st 6-TH BOIBTOBBIX akkymyisitopos Casil
coctaBisieT 10MB/°C (s Oydeproro pexuma) u 15mMB/°C (a1 MIUKIMIECKOTO pEXIMA).
Puc. 2 nokaspIBaeT 3aBUCUMOCTDh MEXIY TEMIEepaTypoil U 3apsiAHBIM HANpsKEHUEM, Kak
s 0ydhepHOro, TaK M ISl IUKJIMIHOTO PEKUMOB.
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Dataped Darapeit HIEMEHTOR
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Puc. 2. I'paduk 3aBUCUMOCTH MEXKy TEMIIEPATYPOI U 3apsAIHBIM HANPsSKEHHUEM

3. Paspsaouvie xapaxmepucmuku

3.1 Pa3psiiHble XapaKTePUCTUKHU NP PA3JIUYHBIX CKOPOCTSIX pa3psiga

EMkocTh 6aTapeﬁ IOpru HCIHOJb30BAaHHMU 3aBUCHUT OT CKOPOCTHU pa3psaaa. EmMxocTh
AKKYMYJIATOPOB CaSiI OLICHUBACTCA 110 20-TH 4acoBoH CKOpPOCTH pa3psaga, KoOTopass CHUTACTCA
HOMHHaJbHOHU. Puc. 3 mokasbIBaeT PaspAAHbIC XapaKTCPUCTUKU IIPU PA3JIMIHBIX CKOPOCTAX
paspsna

Hma 128 Jlaa 6B
Gamipedt  Gamapedi
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01T 000 0,050 5
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0,25 50
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= 45 D6 gy
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! 2 3 3 10 w30 &0 3 3 5 10 w30

E( VIR ;I: SLCkE A)I

Puc. 3. I'paduk pa3psaHbIX XapaKTepUCTUK IPU Pa3TMYHBIX CKOPOCTAX pa3psaaa
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BryTpennse conpotinmenme, Om

3.2KoHeuyHoe HANpsi:KeHUe NMPHU pa
Pa3psaanblii TOK, Koneunoe
A HanpsiKkenue, B/a-t
<0.2C 1.75
0.2-0.5C 1.70
0.5-1.0C 1.60
>1.0C 1.40

Tabmuma 1. KoHeyHoe HampspkeHUE TIpH
paspsze.

3.3 TemnepartypHblii 3¢ dexT

3psae

ITpu paspsine KOHEUHOE HaIpsHDKEHHE Ha
Oarapee HE [ODKHO OBITH HIDKE, YeM
yka3aHo B Tabnuue l. B mpotuBHOM ciydae
MIPOU3OUJIET Tepepaspsii, KOTOPBIA MOXKET
MOBPEIUTH AKKyMYJISITOP.

[ToBpimeHre paboyeil TemrepaTypbl BIeYeT yBelnWueHHe eMKocth Oatapeu. Ha puc. 4
MOKa3aHbl TEeMIIepaTypHbIE 3aBHCUMOCTH. Bo wu30exaHue mMoBpexIeHUs Oarapen He
PEKOMEH IyeTCsl UCIIONIb30BaTh ee Mpu Temieparypax Huxke -10°C u Boimie +40°C.

{(%a)

120

100

a0

40

Tesneparyvpa: 20°C
Paspa anweit Tos: 0050

=20 -10 0 10 20

30 40 30 ol ("C)

Puc. 4. 3aBucuMocTh eMKOCTH OaTapeu oT paboueil TemMrepaTyphbl.

3.4 3MeHeHUsI BHYTPEHHEr0 CONMPOTHBJIEHUS
Ha puc. 5 nokaszansl rpadMKy BHYTpEHHETO conpoTuBicHus O0atapen Casil, usmepenHoe

Ha yactore 1000 I'm.
Harips-

HEHHE,

B

0,5

120 —+
100 —+
B0 T 10

a0 = 30

40 4

0T

Hanpssenne

ConparypnesHe

4.0

HACOR 20 wacon

0 2 4 6 B 10 12

14 16 12 20 {uacw)

Puc. 5. 3aBucumocTn BHYTPCHHETO COIMMPOTUBJICHUA OT CTCIICHU pa3psaia
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Brytpennee conporusienne 6arapen Casil HanMeHbIee, KOraa akKKyMyJISTOp
TIOJTHOCTBIO 3apsDKeH, Jlaliee MeJUIEHHO BO3pacTaeT B Ipoliecce pa3psiae U pe3Ko

YBEJIUYNBACTCS HA (PUHATBHOM CTaIuH pa3psia.

4. Xpanenue

4.1 Camopa3psna

Ha puc. 6 noka3zana 3aBUCUMOCTb MEX]Ty BpEMEHEM XpaHEHUs1 OaTaper U OCTaTOUHOM
€MKOCTBIO IIPU Pa3INYHbIX TEMIEpATypax.

(%)

100

l
=

i
u

0

s} q

12 15 I8 (mec)

Puc. 6. 3aBUCUMOCTH OCTaTOYHOIN €MKOCTH OaTapen OT BpEMEHH XpaHEeHUs

Benuunna camopaspsaa akkymynaropoB Casil coctasisier okoso 3% B Mecsll npu
temmeparype xpanenus 20°C.

4.2 Cpok xpaHeHUs

[Tpu nonrom xpaHeHnu Gatapen 6e3 MOA3aPSAIKN Ha OTPUIATEIBHBIX ITACTHHAX
oOpa3yercs CyibdaT CBHHIIA. DTOT MPOIECC Ha3bIBaeTCs cyabdaTarmeid. [lopimenne
TEeMITepaTypbl XpaHeHHs YObICTpseT cyibdaTtanunio. [IockombKy cymbdar CBHHIA SBISIETCS
IAHMAIIEKTPUKOM, TO CyNb(haTanysi yMeHbIIaeT 3HaYeHNe MaKCHMAITBHOTO TOKa pa3psia.

Temnepatypa Bpewms xpaneHuns
0°- 20°C 12 mec
21°-30°C 9 mec
31°- 40°C 5 mec

41° - 50°C 2.5 mec

Tabnuna 2. MakcuMalbHBIA CPOK XpaHEHUS
IIpU pa3HbIX TEMIIEpaTypax.

Xpanenue Oarapen mpu
TEeMIIepaTypax BbIIIE, Ye€M YKa3aHO B
Tabnuue 2 MOXKET IPUBECTHU K
COKpalIeHHIO cpoka ciykO0bl. batapen
HEOOXOJUMO XPaHUTh B CYXOM,
IIPOXJIATHOM MECTE.
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4.3 OcTaTouyHas eMKOCTh

[Tpubnu3uTenbHOE 3HAUCHUE EMKOCTH 0aTapen MOXKHO Y3HATh IO HAIPSKEHUIO
XOJIOCTOT0 X0/1a. JlaHHas 3aBUCUMOCTh TIOKa3aHa Ha puc. 7.

Hna 128 Has 6B

Gat :j[]l_‘i':.'. B Garapeii, B

14.0 — 7.0

5

2.0

.0

A
[

oo — 5.0

[Ipw 20°C

]

] 4

i

B0 100 (%)

Puc. 7. 3aBUCHMOCTb €EMKOCTH OT HaIpsPKCHUA XOJIOCTOr'o Xoaa

4.4 JlonmoJHUTEJIbHAS MOA3apsiAKa

B MpoueCcCe XpaHCHUA 6aTapeI71 H606XOILI/IMO HIPOU3BOJUTH AOMOJHUTCIIbHYIO IOA3apAIKY,
€CJIn ocTaroyHasd CEMKOCTh CTaJla MCHEC 80%. B Ta6m/1ue 3 YKa3aHbl OOIIOJIHUTCIIbHBIC
3apsAaHBIE MHTEPBAJIBI M METOBI IPH PA3HOM TEMIIEpAType XPaHECHUS.

TeMmmneparypa XxpaHeHHs! Pexomenayemsbiii uaTepBaJ | PekoMeHnayembli MeTox
NOA3apPSAKI NOA3apPSAKI
<20°C KaXKJple 6 MecsLeB 16-24 yaca MOCTOSIHHBIM
HarnpsikeHuem 2.275
B/snement
20°-30°C Kaxiple 3 Mecsia 5-8 4acoB MOCTOSTHHBIM
HarnpsikeHuem 2.34
B/anement
>30°C n3beraiite XpaHeHUS 5-8 4acoB MOCTOSHHBIM
Hanpspkenuem 0.05CA
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5. Cpok cayacont

5.1 Kon4yecTBO IUKJIOB
Camblii r1aBHBIN (QakTop - ATO TITyOMHA pa3psaa, OT KOTOPOTO 3aBUCUT KOJIUYECTBO
IIUKJIOB 3ap5ma-pa3p5u1a. Ha pI/IC. 8 IIOKa3aHa 3Ta 3aBUCUMOCTD.

Emkocte, %

Tok paspaga 0.2C
120 Komeunoe nanp.: 1.7 Blan-1
Towr 2apana 010
Temneparvpa: 20-25°C
100
a0
r,_c
Imviiea
paspana
40 1 00%a Iy GetHa
paxpamsa IimviGiang
304G paspana
20 30%
i 200 4010 G0 RO 1 000 (Kom-s0 WHE0E )

Puc. 8. KonmndecTBO IUKIIOB TIpH pa3HOii TITyOnWHE pa3psaa

5.2 Cpok ciay:x0b1 B 0ydepHOM peKkumMe
barapeu Casil moryt paboraTh B OyhepHoM pexxume 10 5 seT. Cpok ciykObl B TAKOM
pexuMe 3aBUT OT Temmeparypsl (puc. 9).

Cpox

corvaiel,

IO

0.5

20 30 40 30 ("C)
Puc. 9. 3aBucuMOCTE Cpoka cTyKOBI OaTapeit B OydhepHOM peKHME OT TEMIIEPATyPhI
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6. l'abapumuvr u munopazmepul

EMkocTh TP KOHCYHOM HaIp.

Hamp Pazmepst Pacrono-
1.75 B/an-t 1.6 B/an-t 1.4 B/an-1 JKCHHUC
KIIEMM
104 5 11|
B
CA 613 6 1,30 1,02 0,83 0,41 97 24 51 0,33 B
CA 632 6 3,20 2,82 2,26 1,22 123 32 60 0,60 B
CA 645 6 4,50 3,90 3,25 1,84 70 47 101 0,82 A
CA 690 6 9,00 7,80 6,61 3,88 151 50 94 2,10 B
CA 1213 12 1,30 1,02 0,83 041 97 43 53 0,58 G
CA 1222 12 2,20 1,90 1,65 0,83 178 34 60 0,93 B
CA 1233 12 3,30 2,83 2,27 1,24 134 67 60 1,30 D
CA 1250 12 5,00 4,35 3,82 2,05 90 70 101 2,00 B
CA 1270 12 7,00 6,20 5,40 3,10 151 65 95 2,62 D
CA 12120 12 12,0 10,5 9,10 5,80 151 99 96 4,00 D
CA 12180 12 18,0 14,9 12,7 7,60 181 76 167 6,10 C
CA 12260 12 26,0 22,4 19,1 10,3 166 175 125 9,07 C
CA 12400 12 40,0 35,1 30,2 16,5 197 165 170 14,0 C
CA 12650 12 65,0 56,5 50,0 30,1 350 167 178 26,0 B
CA 121000 12 100,0 86,0 72,0 45,0 415 173 224 34,0 B
CA 121500 12 150,0 | 132,0 116,0 69,0 495 205 209 54,2 E
CA 122000 12 200,0 175,0 148,0 93,0 497 258 209 67,6 E
Pacnonosxenue xiieMMm
Tum A Tun B Tun C Tun D Tun E

@) O+ O --
+ - + - - +
O O O O O O - O+
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