NInk6e3 No KUCNOTHbIM aKKyMynsaTopam

B cratbe paccMaTpmnBaroTCA TOJTIbKO CBMHLOBO-KUCITOTHbIE aKKYMYINATOPbI,

Kak Hanbonee peanbHble ONnd NCNOoJiIb30BaHUA B CaMOeS1IbHbIX SJ'IGKTpOMOGVIJ'IFIX.

1. CpaBHUTeNbHble XapakTepUCTUKM TUNOB OaTapen

[JaTa nodB/ieHUs NepBbIX KOM-

1970 1950 1990 1991 1999
Mepyeckux obpasuyos
MnoTHocTb, BT-uac/kr 30-50 45-80 60-120 111600_| 100-130
MakcMManbHOe 4YucNo LUMKIOB 3a- 300 1500 500 1000 500
psaa/paspsana
Bpemsa 3apsapga, yac 8-16 1 2-4 2-3 2-3
Camopaspsaa 3a Mmecsy, % 5 20 30 10 ~10
HanpsxeHune snemeHTa, V 1,25 1,25 1,25 3,6 3,6
MuHnmanbHasa paboyas Temnepa- 20 -40 20 20 0
Typa, °C
HeobxoanMocCcTb pa3spsxaTb 2 pasa B 1 pas B 1 pass 3 He He Hy>XHO

nosroaa Mecsy, Mecsua HYXHO

2. Pa3HOBUAHOCTU aKKyMynAATOpPOB

CyLLl,eCTByeT Kak MUHUMYM TpU pPpa3HOBUOHOCTU CBUHLOBO-KUCIIOTHbLIX aKKYMYNATOPHbIX

6artapen (AKB), ncnonbsyembix B aBTOMOOUNSAX

. Hanbonee pacnpocTtpaHeHHas

koHdurypaumna AKB nmeeT 6 anemeHTOB, KaxAbll U3 KOTOPbIX BbipabaTbiBaeT HanpsxeHne
okono 2.1 sonbT. OTcoga nonHoe HanpsxeHune Ha AKB okono 12.6 BOnbT.

CnoBa "okono'" us geyx npeablaywmx nepanoxeHuin 3To Kak pas To camoe, YTo NpUBOAUT

K HENPUATHOCTAM, KOrga cUctemMa 3apdaaku aBTomMobunsa He coocTBeCTBYEeT TUnNy

ycTaHoBneHHon AKB.

Tpl/l rMmaBHbIX KOMMNOHEHTAa XMMNYECKOro npouecca BHYTpU AKB - aT10 cBuHeU, okcua



CBMHLA U cepHada kucnorta. K coxaneHuto, YNCTbI CBUHEL, CITIULWKOM MSrOK, 4TOObI
BblAepXMBaTb MeXaHMYeCcKne Harpysku, BO3HUKalLWme npu akcnnyatauuun. Noatomy B
cBuHel gobansT okono 6% cypbMbl, Y4TOObI MOBBLICUTb €r0 MEXaHUYECKY0 NPOYHOCTb. JTO
B CBOI ouvepedb nopoxgaeT Apyryi npobnemy - 60nbwon pacxon BoAbl.

[o6aBkn cypbMbl B CBMHLOBbIE peLIEeTKN BbINOMHAKT pPoSib Katanusatopa rmgponvsa BoAabl,
HegocTaTka nog HasBaHueM "KuneHue" (T.€ noTepu Bogopoda U KMucrnopoaa BO BpeMs
ncnone3osanmna AKB), 4to npmBoauT Kk Heo6XoQMMOCTM YacToro gonuea Boabl. MMoatomy
npoussogutenun AKB nckanu gpyrue matepuanbl, KOTOpble MOrnu Gbl yBeENM4MBaThb
NPOYHOCTb CBUHLOBLIX peweTok. B Havyane 1970-x kak B NONOXUTENbHbINA, Tak U B
oTpuuaTenbHbIn anekTpoabl Ao6aBunM KanbuMin. 3TO CHU3UIIO KUNEHWE HACTOMNbKO, YTO
NO3BOSINMO NPOM3BOAUTENSAM 3a8BUTb O CO3J4aHUN Tak HasbiBaeMblXx Heobcnyxmneaembix AKB.
OpnHako, cBuMHUOBO-KanbuneBble AKB okasanncb He o4eHb CTOMKUMM MO OTHOLUEHMUIO K
UMKNMpoBaHUto (rNybokMM LMKNMYeckum paspsgam-3apsigam). OTO CBOWCTBO AenaeT ux
HENPUroAHbIMU ANS TaKUX NPUMEHEHUN Kak NMUTaHWEe CUNOBbIX MOTOPOB Ha pblbonoBeLKnX
cynax. OHu Takxe TpebytoT 6onee BbICOKOro 3apsAHOro Hanps>XXeHus.

KomnaHua OxeHepan MoTopc npoBena uccnegoBaHue 3apsHblX XapakTepuUCTUK CBUHLLOBO-
kanbuneBblx AKB n yctaHoBuna HanpsaxeHue pene perynatopa 14.8 BonbT Ans
aBTomo6unen, ykomnnekroaHHbix AKB "Delco Freedom II". Bonee Hu3koe 3HayeHue He
JaeT nonHomn 3apagku. Ho Takon ypoBeHb 3apsgHOro HanpsXXeHUs CNULKOM BbICOK AN
CBUHLOBO-CYpbMAHUCTLIX AKB 1 Byget npuBognTb K ObICTPOM noTepe BOAbl B HUX.

Tpetun Tnn AKB, 4acTo ncnonb3yembin B aBTOMOOUMAAX, UMEET CMELLAHHY UK
rmbpunaHyto KOHCTpyKumto. Y Taknx AKB nonoxutenbHble pelweTkn BbIMOSIHEHbI U3 cnnaBa C
CYpbMOW, a oTpuuaTernbHble - C Kanbunem. Pacxo BoAbl 3HAYUTENbHO YMEHbLUEH, XOTH
perynspHble NPOBEPKN YPOBHSA NO NpexHeMy pekomeHaoBaHbl. mbpugHbie AKE 6onee
CTONKN K UUKNMPOBAHUIO YEM CBUHLOBO-KanbLUMEBLIE, HO BCE XXE& HEe TaK XOPOoLMn Kak
NCXOOHblE CBUHLOBO-CYpbMAHUCTbIE. BONbWMHCTBO aBTOMOGMNEN, KOMNNEKTYEMbIX
rmbpuaHeiMn AKB, MelT BbiICTaBNeHHOE HanpsixxeHne pene perynsatopa 14.3 BOnbT, XOTH
coobwanock, 4To Bonee Bbicokoe 3HadeHne 14.8 BonbT y aBToMObunen xeHepan MoTopc
He HaHeceT Bpeda rmbpuaHbeim AKB, ecnu perynspHo cneanTb 3a YPOBHEM 3reKkTponura.

YeTBepTbin TUN, "renesble”, yXxe cTann Ucnonb3oBaTbCa B aBTOMOOMNAX. B paHHMX
CcoOobLEHNAX NPOM3BOAUTENN PEKOMEHOOBANM 3apshxaTb UX HanpsxeHnem oT 13.8 oo 14.1
BOMbT , Hamekasi Ha ux rmbpugHyto npupody. OgHako, OHM TakXKe He JaloT Nonb3oBaTento
BO3MOXHOCTU 006aBNATL BOAbI, NO3TOMY OHU B AENCTBUTENBHOCTM MOrnu 6bl GbiTh
CBUHLOBO-KanbLUneBbLIMN.

B HacToawewn ctatbe Anga 6yaem BeCTM peyvb O CBUHLLOBO-CYPbMSAHbIX U renesbiX,
MMELWMX NPakTUYECKN OQNHAKOBbIE HaNpsXXeHnsa 3apsiaa, nMbo oroBapmBaTb €CNM B pasro™
BOp MpuBnekatTca gpyrue akkymynatopol. ByabTe BHUMAaTENbHbI.

OcobeHHO 6yﬂ,bTe BHUMaATEIIbHbI NMPUN YCTaHOBKE akKKyMynATOpPOB Ha aBTOMOOUNb.



2. YcnoBuA XpaHeHUA aKKyMynsiTopoB

AKKymMynsaTop
MapameTpsbl Pb-
Ni-Cd Ni-MH Li-ion
H2S04
PaspsixkeHHbIn
PekomeHaoyemoe cocTosiHue ] 3apsaxeHHbl | 3apsaxe | 3apsKeHHble
NOMHOCTLIO (OO0
XpaHeHus B) (A e Ha 50 % HHble Ha 50 %
onyckaeMbli gunanasoH
Hony A .20 - +45 .20 - +30 ; ;
TemnepaTtypbl XxpaHeHusa °C
PekomeHayembln ananasoH -15 -
+5 - +25 +5 - +25 +5 - +25
TemnepaTtypbl XxpaHeHusa °C +30
MeprnoanyHOCTL
puoA 12 6 8-12 12
nepenoaroToBKKW, Mec.

XpaHeHne repmeTnampoBaHHbiX CBMHLOBO-KUCIIOTHbLIX akkyMynATOPHbIX GaTtapen BO
n3bexaHue cynbdartaumm NNacTuH NPOMCXOaUT B 3apsxKeHHOM cocTosHun. Ecnu 6aTtapen He
NCNOMNb3yTCA NPOAOITKUTENBHOE BPEMS, pekoMeHayeTcsa ux nepunoaundeckunn (1 pas B 8
MecdaueB) noasapan B TedeHue 6-12 4 npu NOCTOSAHHOM HanpskeHuu 2,45 Bfak. Ecnu
CBUHUOBO-KUCITOTHbIE aKKyMynaTOpPbl XpaHUnucb npu Temnepatype Huxe -20 °C, 10
noasapan OofmkeH nposoanTbca 1 pas B rog B TedyeHue 48 4 npyu NOCTOSAHHOM HanpsaXXeHun
2,275 B. XpaHeHune npu Temnepatype Bbiwe 30 °C He pekomeHayeTca. [locne xpaHeHUsa npu
Temnepartype n3 pekoMeHAOBaHHOro MHTepBana nogsapsiaka MoXeT ObiTb BbIMOMHEHA B
TeyeHune 6-12 4 noctosiHHbIM Tokom 0,05 C. KoHeu cpoka cnyx6bl 6atapeun cornacHo NOCT
959.0-84 HacTynaeT, korga ee eMmkocTb coctaengas 40% ot C.

Bce pekoMmeHOauum HacTosWwen cTatbn cnpaBegnuBbl NPU YCIIOBUU YTO NMAOTHOCTb
anekTponuTta B npegenax HopMbl. [MOMHOCTbBIO apAXKEHHbIA akKKyMynaTop MMeeT MNOTHOCTb
anekTtponuta 1,27. MNpu3Haku nonHoro 3apsiga: obunbHoe rasoBblAeneHne gaxe npu Manom
3apsAHOM ToKe, HanpshkeHue Ha 6aTtapee 6onee 14.4 BonbT, NNOTHOCTb 3NEKTPONUTA He
n3MeHseTca B TeyeHue 2-3 nocnedHux Yacos. [pu paspgge KucrnoTa n3 anekTponurta B
pesyrnbTaTte BHYTPEHHUX NPOLECCOB NepexoauT U3 XXUOKOro COCTOSHUSA (3MEKTPonuT) B
TBepaoe CoeJMHEHME Ha nracTMHaxX akkymynartopa, U Kaxnoe yMeHblleHue NAoTHOCTU Ha
0,01 ea. paBHo 6% noTepu "cunbl" akkymynsaTopa, T. e., rpy6o rosopsi, pacxogosaHue 100%
CUMNbI akKKyMynaTopa NpuBOAUT K YMeEHbLUeHUIo nnoTHocTu Ha 0,16 - 0,17 ef., a aTo 3HauuT,
YTO B paspskKeHHOM akKKymynaTope NnoTHocTb coctasngeT 1,27-0,17=1,1. lNpwu 3apage
npovcxoguT obpaTHbIN nNpouecc: KucnoTta ui "teepabix" COeANHEHUI Ha NnacTUHax



nepexoanTt B XnakKkoe CoCTtodHune, cneagoBaTtesibHO, NIIOTHOCTb MPU 3apAane noBbilLaeTCA. B
3UMHEee BpeMa AoNnyCKaeTCAa NMOTHOCTb yBernn4dnBaTb 4O 19 , HO HE obsizaTtenbHo.

3. 3ap$u:|, CBUHLUOBO-KUCINOTHOrIOo akkKymynsTtopa.

3apsag Oatapen [ONMXKEH OCYWECTBNATbCA B pexXume, Mpu KOTOPOM TOK CUMbHO
NOHMWXaeTcss K KoHUy 3apsga. Wcnonb3yeTcsa HECKONbKO cTpaTerum 3apsga , KoTopble
TpebyoT obopyaoBaHMs pasnMYHOM CMOXHOCTM KU cTommocTu. Hambonee npoctoe u
AeweBoe obopyaoBaHME OCYLLECTBMSET 3apsg NpyM MNOCTOSAHHOM HanpsbkeHun 2,4-2 45B/ak
(noTeHumocTaTUYeCKM pexum). 3apag cuMTaeTca 3aKOHYEHHbIM ecnv TOK 3apsiia OcTaeTtcs
HEW3MEeHHbIM B TeyeHumn 3-x 4yacoB. HoO yvawe npuMeHstoT KOMOWHMPOBAHHLIN PEXUM, NPU
KOTOPOM HavanbHbIN TOK OrpaHn4mMBaloT, a NoO AOCTMXKEHUWU 3a0aHHOro HanpsXXeHus, 3apsg
npoBoauTCA nNpu crtabunusaumm HanpsxeHua (pucyHok 1). 3apag npoBogutcsa npu
noctosiHHoMm Toke 0,1C Ha nepBOM 3aTane v NpuM NOCTOAHHOM HaNpPsSXXEeHUU UCTOYHMKA TOKa Ha
BTOpPOM. BonblWMHCTBO npomn3sBoanTenen CoBETYHT NPOBOAUTL 3apsa UMKNupyeMbix Gatapen
nNpuv NOCTOSAHHOM HanpsXeHuu 2,4B Ha akkymyndaTop.

YckopeHue npolecca 3apsiia gocTuraeTcs Npu NoBbILEHUM TOKa Ha NepBON cTaauu 3apsaa,
HO B COOTBETCTBUM C COBeTaMu npouspoautenen He 6onee yem go 0,3C. B koHue 3apsga
ana 6onbwen 6e3onacHocTU MoOXeT OblTb NpMMEHeHa elle oAHa CTyneHb 3apsga: npu
CHUXXEHUWN HaMpSHKEeHUs MCTOYHMKA NMUTaHWA OO0 HanpsXeHus noasapsiga akkymynatopa 2,30-
2,35 B.
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Puc.1. 3apsgHble KpuBble repMeTU3MpoOBaHHON CBUHLLOBO-KUCIIOTHON akKyMYNATOPHOMN
GaTtapeu npu KOMOMHUPOBAHHOM peXxume 3apsga HopMupoBaHHbIM TokoM 0,1C n
HOPMMPOBaHHbLIM Hanps>xeHunem 2,45B/an ons UMKNNYECKOro pexuma:
1-HanpskeHue, 2-3apsgHad eMKoCTb, 3-TOK 3apsja

3apag akkymynaTopHbiXx ©OaTapen, ucnonb3yembix, Ana pabotel B OydepHoOM pexume,
NpPoOBOAUTCA Kak npaBuno npu 6onee HU3KOM HanpsbkeHun (2,23-2,275 B).
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Puc.2.1 3apsgHble KpuBble repMeTU3UPOBaHHON CBUHLIOBO-KUCIOTHOMW aKKyMynSaTOPHON
GaTtapeu npu KOMOMHUPOBAHHOM peXxume 3apsga HopMupoBaHHbIM TokoM 0,1C n
HOPMMPOBaHHbLIM HanpsxeHuem 2,3B/an gna 6ydepHoro pexunma:
3-HanpsaxeHue, 1-3apsgHas eMKOCTb, 2-TOK 3apsada
(npepbiBUCTAA NUHUA - naeanbHbIA NpoLecc)

Oun | 2B Onsa 6B Jna2B
DaTaped Darapeil | NEMeHTOR
(B) (B) (B)
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Puc.2.2 3apagHble KpuBble CBUHLIOBO-KUCMOTHOM (KanbLUMeBON) akKyMynaTOPHOWM
GaTtapeu npu KOMOUHMPOBAHHOM peXxume 3apsaga HOPMUPOBAHHbBIM
Tokom 0,1C npu TemnepaType HapyXHOro Bosgyxa

nmy6oknn paspsaa: Mo cpaBHeHWMO cO LWENOYHbIMU BaTapesamMmun, KMCNoTHble 6aTapen B TOM
yucne VRLA 6atapeu oyeHb 4YyBCTBUTENbHbI K rnybokomy paspagy. B pesynbraTe
yMeHbllaeTCa €MKOCTb M coKpawiaeTca cpok cnyxbbl. Ecnu 6atapeu nonyumnu rny6okun
pas3psag M HaxogunUCb B 3TOM COCTOSIHUM HECKONbKO AHEW, OHWM MOryT BOCCTaHOBUTbCHA 6e3
notepb €MKOCTM npu npasBunbHoM 3apsage. OOHaKo OaHHbIX CUTyauui, MO BO3MOXHOCTMU,
cnegyeT wusberatb. Ha rpaduke nokasaHa XxapakTepucTuka 3apspga nocne rnybokoro
paspsaaa.
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PekomeHgauum no ycTtpaHeHuUio nocneacTBun rmybokoro paspsaa:

1.HOoMMHanbHy10 EMKOCTb MOXHO BOCCTaHOBUTb nocne 2-x unu 3-x rnybokux paspagos. [lpwu
npeBbileHnn 3Toro nummnTa 6atapea MoxeT He HabpaTb HOMUHANbHY EMKOCTb.

2.06bI4HO 3apsaka NPOMCXOAUT MOCTOSAHHbIM HanpsxeHuem 2.45B/3n vnu NOCTOSIHHbIM TO-
kom 0.05CA. 3apsag nocTtosiHHbIM HanpsbkeHnem c 2.25B o 2.27B/3n moxeT 6bITb HegocTa~™
TOYHbIM 0 AOCTMXEHUA HOMMUHANbHOMW EMKOCTU. B aTom cnyyae Heob6xoaAMMO NOBTOPUTHL 3a~
pag 2 wnn 3 pasa. JTOT rpaduk NokasbiBaeT XxapakTepucTuky 3apsga nocne rnybokoro pas-
psaga u xpaHeHusa 6atapen B He3apsXXeHHOM CcOCTOSAHuU. Mo rpaduKky BUAHO, YTO 3apsAHbIN
TOK He YMeHbLlaeTCa B HayanbHOM nepuoge 3apdga. Ho ¢ TedyeHuem BpemMeHu 3apsaga OH Ha™
YMHaeT NOCTENEeHHO YMeHbLlIaTbCA.

YKkasaHHble HanpsixeHuss 3apsiga He TpebylT u3MeHeHus npu  3apsge B  HEKOTOPOM
nHTepsane TemnepaTtypbl (06bivHO oT 5 po 35 °C). 3a npegenamum ykasaHHOro
TemnepaTtypHoOro mHTepBana, Tpebyetcs KoMneHcauums BRAUAHUS TemnepaTypbl: NOBbILEHUE
HanpsXXeHUa Npu NOHMXKXEHHbIX TeMNnepaTypax U CHUXeHune npu 6onee BbICOKMX.



Tosnoparypa, °C
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Puc.4. PekomeHaoyemoe HanpsXeHue 3apdna nNpu pasHblix Temnepartypax ang
repMeTU3MpPoOBaHHOIO CBUHLLOBO-KMCITIOTHOIO akKymynsaTtopa
(Takke CMOTPM PUCYHOK 2.2)

Camopa3psan CBUHLOBO-KMCIIOTHOW akKKyMynsTOpHOW GaTapew.

Camopaspsag B repMeTU3nUpoOBaHHbIX CBUHLIOBO-KUCNOTHBLIX akKyMynaTopax 3Ha4YuTenbHO
YMEHbLIEH MO CPaBHEHUD C BEHTUNUPYEMbIMU akkymynatopamu u coctasnsaeT 40% B rog
npu 20 °C n 15% npun 5 °C. MNpwn 6Gonee BbICOKNX TeMMNepaTypax XpaHeHNA camopaspss
yBenuunsaetcs: npu 40 °C 6aTtapen nuwatotca 40 % emkocTu 3a 4-5 mecaues. Ons
CPaBHEHMS B KIaCCUYECKNX BEHTUNMPYEMbIX BaTapesix camopaspsia 3apskeHHon Gatapewu
nocne GesgencTens B TevyeHne 14 cyTok npu TemnepaType HapyxHoro Bosayxa (20+; -5C) He
pomxkeH npesblwaTtb 10 % HOMUHaNbLHOM eMKOCTW, a nocrne 6e3aencTBus B TeyeHne 28 cyTok

- 20 %.

I'Ipo,u,onmwTeanoe XpaHeHune 6aTapeV| B pa3pAaXXeHHOM COCTOAHUKN nNpuBOAUT K 6bICTpOl7I

notepe ee pabotocrnocobHoOCTH.
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Puc.5. [lenctBne temnepaTtypbl Ha OCTaTOYHYO €MKOCTb repMeTU3MpoBaHHOro CBUHLOBO-
KMCNOTHOro akkymynaropa:
1-40°C, 2-20°C, 3-10°C, 4-0°C

4. Kak obpawaTtbcs ¢ Heo6CcnyXXMBaeMbIMU aKKyMynsiTopamu

B pasgene 3atparmatotcs 6a3McHble MOMEHTbI, 3HAHWE U NPaKTU4Yeckoe UCNonb3oBaHue
KOTOpPbIX NO3BOSIUT MONY4YUTb BONbLUNIA CPOK XKM3HM Bawen 6atapen. MoOXHO BCTPETUTb
abbpeBunatypbl baTtapen:

VRLA (Valve Regulated Lead Acid batteries) - 6aTtapeu ¢ perynupyembiMu knanaHamu

SLA (Sealed Lead Acid batteries) - repmeTnampoBaHHble CBUHLLOBO-KUCNOTHbIE BaTapewu
AGM (Absorbed Glass Mat) - BnuTbIBatoLWwMe Npoknagku 13 CTEKNOBOMOKHA. VRLA
n SLA aBnAOTCA TEXHUYECKN MHOEHTUYHbIMK. YacTo cnyvaeTca HekoTopas nyTaHuua C
npMmeHeHneM faHHbIX abbpeBnaTyp, oAgHako ncnonb3oBaHne abbpesnatyp SLAun VRLA
Ana HeobenyxXmnBaemblX CBUHLLOBO-KMCIOTHbBIX BaTtapen OTnmyarTcs B HUX TONbKO obnacTtbto
npumeHeHns n eMkocTblo (SLA - ana 6atapen emkocTbto o 30A*y, VRLA - gna 6onee
eMkux 6aTtapen). [Ons noHMMaHUa NpoLECCOB CTApPEeHUs B repMeTU3MpOBaHHbIX CBUHLLOBO-
KMCNOTHbIX 6aTapen HeO6XOANMO NMOMHUTL O TOM, YTO HeobGCnyXMBaeMble CBUHLOBO-
KncnotHole 6aTapen paspaboTaHbl C HU3KMM NOTeHUManoM nepesapsga (AUKTyeTcs
Heob6XxoaMMOCTbI0 CHUXEHUS o6bema ra3oB, BblAeNAEMbIX B pa3y NHTEHCUBHOIO
raszosblgeneHus, "nobmskn"). CneactBneM AaHHOIO KOHCTPYKTUBHOIO pelleHns aBnseTtcs
CNOXHOCTb BblbOpa anropuTma 3apsaga - NOCKoNbKy 6aTtapes HMKOrga NOMMHOCTbIO He
3apskaeTcsa NocTeneHHo yBenuymBaeTcs cynbdartauna nnactuH. C Apyron CTOPOHbI npu
npMMEHeHUN nepes3apaga yMeHbluaeTca cynbdaraums, HO n3-3a KoOHCTpykuum SLA 6aTtapeun
NPOMCXOAUT NOBbILEHHAA KOPPO3NUSA MONOXUTENBHOrO 3NeKTpoha, YTo NPUBOAUT K BbIXOAY
akkymynaTopa u3 ctpos. B cneacteue atoro tpebyeTtca npuaepXkuBatbCs pekomeHgauumn
npou3BoaMTENsS No noBoay anroputma 3apsga SLA Garapew.

CnepyeT NOMHUTbL, YTO TemnepaTypa akkymynaTopa CUNbHO BNUSET Ha CPOK €ro Xu3Hu.
MpeBblleHne TeMmnepaTypbl, NPM KOTOPOW aKKyMynaTop ANUMTENbHO paboTaeT, Ha Kaxable
10°C npmBOOMT C COKpaLleHU0 BPpEMEeHU Xn3Hu B 2 pasa. CnpaBeanuneo Takxe obpaTHoe
3amevaHue. Takxke cnegyeT OTMETUTb, YTO HWXKHUWA TemnepaTypHbli npegen y SLA 6atapen
TakXke orpaHuyeH, n yem 6onble paspsxeHa 6baTtaped, Tem xyxe ee pabouve
XapaKTepuUCTUKM Npu HU3KUX TemnepaTypax.

Mpn ncnonb3osaHmm VRLA 6aTtapen Heobxoammo, 4Tobbl BCE 3NEMEHTbI UMENU OYEHb
6nun3kme xapaktepucTukn. MNMockonbky Npu ncnonb3oBaHuyn 6Gatapen BO3HUKaET



paszbanaHcMpoBKa HanNpsXXeHWN Ha pasfUYHbIX ANeMeHTax, Heobxogmma npoueaypa
3KBanu3auuMm akkymynatopoB B 6aTtapee. OkBanusauusa gocTuraeTcsa nNyTeMm yBenuveHus
HanpsXXeHUs Ha Kaxaoun adenke oo 2,5B B TedyeHne AByx yacoB. [poueaypa akBanusayum
npoBOAUTCA pa3 B 6 MecsaueB, UK Yalle, eCnn ykasaHo npoussogutenem batapew.

XenaTtenbHo nogaepxuBatb 6aTapeto B 3apsXKeHHOM COCTOSAHUM U nsberatb rny6okmnx
uuknoB paspsaga. Ana HueenupoBaHusa rnybuHbl paspsga npuMmeHsatoTca bonee emkune
6atapen. Pa3pag VRLA 6atapen meHble 4yem 2,1B Ha akkyMynsaTopHyt 6aHKy npuBoauT K
cynbaTtauum nnactuH. [ina yMeHblEeHUa YpoOBHA cynbdaTtaunm B KOHLUE 3apaaa
peKkoMeHAyeTCA NMPUMEHSATb 3apsaf NOCTOAHHLIM HanpshkeHunem 2,4B Ha anemeHT B TeyeHue
2x yacoB. AnuTenbHOCTb 3apsja XenatenbHO pacyuTbiBaTb, ncxoas us 14 yacos,
yBenuyeHne BpeMeHu 3apsga c 8 oo 14 yacoB yBenuyusaeT BpeMs xu3Hu 6aTtapeun npu
cobnogeHun anroputMma 3apsga, pekoMeHAyemoro npou3BoanTenem.

B cBA3M ¢ noBblWeHHbIM TpeboBaHNEM K TOYHOCTM COONOAEHMS NnapaMeTpoB 3apsga Ang
Heobcnyxnsaemblx 6aTapenn HeobxoaMMO NpaBuUNbHO BbIOMpaTb 3apsiAHOE YCTPOMCTBO.
HdonycTnmasa nynbcauusa 3apsgHOro Toka orpaHuyeHa, obblvHO B npegenax oo 2,5% ot
HOMWHaNbLHOrO HaNpPaAXeHUsa (M3MepaeTcs Npu Harpyske 3apagHoOro ycTtponcrea
MaKkCMMarnbHbIM TOKOM ANS OAaHHOro 3apA4HOro npum OTKAKYEHHOM akkymyndaTtope). 9To
0O3HayaeT, YTo HeobCcnyxmnBaemble akKyMynaTopbl HEOGXOANMO MCNOMb30BaTb COBMECTHO C
UMNYNbCHLIMU 3apsA4HBIMU yCTpONCTBamMu, paboTarowmmm Ha YacToTe B OECATKM Kunorepu u
obecneuynBalWMMN NOCTOSAHHOE HanpsikeHue (He NynbCcupylolwee B TaKT C HaNpshkeHnem B
cetn 220B 50Iy). Takxke xenatenbHO UMeTb 3apsAHOE YCTPOMCTBO C TeMMepaTypHbIM
OaTyMKOM, NOCKONbKY Npu 3apsge MNoBblaeTca TeMmnepaTtypa akkymynatopa, BMecTe C
TemnepaTtypon pacTeT eMKOCTb, C POCTOM €MKOCTU 3apagHbln Nnpubop MoXeT nepesapsaanTb
GaTapeto cBbile HeO06X0aMMOro ypoBHS, YTO NPMBOAUT K ewe Gonblemy pocTty
TemnepaTypbl U, KaK MUHUMYM, K YXyALWeEeHU0 napameTpoB b6atapeun. MNogobHasa cutyaumsa
cywecTByeT U npu 3apsage 6atapen npu HU3KMX TemnepaTypax.

Bykebl AGM osHauvatT Absorbed Glass Mat - BnuTbiBatowme npoknagkn n3 CTEKNOBONOKHA.
Npoes oyeHb npocTa: B akKKymMynaTopax BMeCTO KOHBEPTOB-CenapaTopoB, yBennymBatoLwmnx
BHYTpPEHHee conpoTuBneHne 6atapen, Mexay nnacTMHaMu BNOXEHbl «MPOMOKALLUKN» 13
CTEKNIOBOMOKHA, NpUYeM BeCb NakeT CUMbHO CXaT yNpyrum MnacTUKOBbLIM KOPMYyCOM
Gatapen. AnekTponnT (OH OObIYHbBIN, B OTNNYME OT HACTOALWMX renesbix 6baTtapen, rae ero
3arywatTt gobaBkaMun OBYOKUCU KPEMHUSA) NOAHMMAETCA MO Npoknagkam, Kak no utunto.
CuneHoe cxaTue nnacTUH He JaeT ocbiNaTbCA akTUBHOW Macce M yMeHbllaeT BHYTPEHHee
conpoTtuBneHue. B pesynbtate Takue 6atapen otaatoT 60NbWNN TOK U, KaK yTBEPXAAIOT,
cnyxat go 12 ner!

Ewe ogHoO oyeHb BaxHoe cBoncTBO GaTtapen AGM 3akniyaeTcsa B UX yCTOMYUMBOCTM K
YacTblM UMKNaM nepesapsaga u k rmybokomy paspsay.



Moka 6atapen AGM ocBoMNM NULWb HECKOMbKO KPYMHbIX NMPOM3BOAUTENEN, NPUYEM LIKana
HOMWHAanNbHbIX EMKOCTEN HE CTOSMb LIMPOKA, KaK y 0ObIYHbIX aKKyMynaTOpPOB.

Ha cpok cnyx6bl repMeTn3npoBaHHbIX akKKyMynaTOPOB 3HAYUTENBHO BANAET TOYHOCTb
nogaepXXaHusa HanpsXXeHust NOCTOSHHOro noasapsiaa. Npu npeBbiWEHMN 3TOro napamMmeTpa B
TeYeHne ANNTEeNbHOro BPEMEHU B reneBbiX akkyMymnsaTopax HauduHaeTt cpabaTtbiBaTb
aBapuUNHbLIN KranaH, U cO BpeMeHEeM BbICbIXaeT 3MeKTPONuUT, 0TYEro BHyTpeHHee
COMpPOTUBMEHNE aKKyMYNATOPOB YBEeNMUYNBAETCH, @ EMKOCTb YMEHbLIaeTCs.

3neKTpVI‘-IeCKV|e U IKcnnyatTauMoOHHbIe XapaKTepUCTUKN repmetTnanpoBaHHbIX
CBUHLUOBO-KUCINOTHbLIX aKKyMynAaTopoB

Hanpsi>keHne pa3oMKHYTOM LENW CBUHLOBO-KMCIOTHBIX aKKyMynsaTOPOB NIMHEWHO Bo3pacTaeT
C POCTOM CTEeNneHu 3apsiKeHHOCTU akkymynatopa (pucyHok 1). o 3HAYeHWU HanpsikeHus
Pa3oOMKHYTOM LENM MOXHO CyauTb O CTEMEHW paspsifa CBMHLOBOIO akkyMynaTtopa.
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Puc.1. 3aBncumocTb Hanpa>xXeHud pa3OMKHyTOVI uenn CBMHUOBO-KUCITIOTHOIO akkKymMyndaTtopa
OT YPOBHA 3apAXeHHOCTH

HoMWHanNbHOM eMKOCTb NOObIX CBUHLOBO-KUCIIOTHBLIX akKyMynaTOPOB CYMTAETCHA €MKOCTb,
nonyvyeHHas npu paspage B TedeHume 20 4, T.e. Tokom 0,05C. OToaBaemasa akkymynsaTopom
€MKOCTb 3Ha4YUTEeNbHO 3aBUCUT OT TOKa paspsga, KOTOpbIM MOXeT AocTuraTb Heckonbkux C.
TunuyHble paspagHble XapakKTepUCTUKM MpU  pasfnUYHbIX TOKax Harpysku rmMokasaHbl Ha
pucyHke 2. /3 pucyHKa BUAOHO, YTO OT TOKa paspsaga 3aBUCUT TakXe M KOHeYHoe paspsagHoe
HanpsXeHue CBUHLLOBOrO akKymyndaTopa.

Pa3psigHble xapakTtepuctukmn (25°C)
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Puc.2. PaspagHble xapakTepUCcTUKN repMeTusMpoBaHHON CBUHLOBO-KUCNOTHOWM
aKKyMynaTopHou GaTtapewu

fepMeTM3npoBaHHbIE CBUHLOBbIE akKKyMynATOpHble 6aTtapen paboTocnocobHbl B uMHTEpBane
Temnepatyp oT -30 go +50 °C, vawe rapaHTupyetcs pabortocnocobHOCTb Npu TemnepaType
He Hwxe -15 °C. T[lpu 6Gonee HU3KMX TemnepaTypax BO3MOXHOCTU pa3psga MelwwaeT
3amep3aHue anektponuta. PaboTocnocobOHOCTb aKkKyMynsTOPOB MPU HU3KMX TemnepaTypax
MOXeT OblTb obecneyeHa yBeNMYEHUEM KOHLEHTpauUW 3NEeKTponuTa, Kak 3TO U genaetcs B
cneumnanbHbIX akKymynatopax.

dakTopbl BRuslOWMEe Ha CpPOK cnyx6bl Camoe 6onblioe BNUSHWME Ha CPOK CNyX6bl
repMeTU3MpoBaHHOIO  CBMHLIOBO-KUCIIOTHOrO  akKymynsTopa  OKasblBaloT: paGouyast
TemnepaTypa, rnybuHa paspsaga W BenvyuMHa nepesapsga, a TakkKe MepuoauMyHOCTb
cpabaTtbiBaHus knanaHa aAns cbpoca rasa.

Cpok cnyx6bi
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Puc.6. 3aBncnmocTb cpoka crnyx06bl repmeTnsaMpoBaHHON CBUHLIOBO-KUCNOTHON GaTapeun ot
rnybuHbl paspaga

3apAANOS MaNDRXEHKe |
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Puc.7. 3aBMcuMocCTb cpoka crnyxbbl repMeTu3npoBaHHOW CBUHLIOBO-KUCIIOTHOW GaTapen oT
TemnepaTypbl npu pabote B 6GydepHOM pexume

Ha pucyHkax 6 n 7 unsobpaxeHO M3MeHeHue cpoka cnyxbbl B 3aBUCMMOCTU OT rNyOuHbI
pa3psaga v TemnepaTtypbl okpyxatuwen cpegbl. [peBbiweHne TemnepaTtypbl Ha 10 rpagycos
COKpallaeT Cpok cnyx6bl noytn B ABa pasa. [epmeTusmpoBaHHble CBUHLOBO-KUCIOTHbIE
aKKyMynNATOpbl OMeHb YYBCTBUTENbHbI K Nnepe3apsgy. Ha pucyHke 8 nsobpaxeHo, kak 6bICTpo
yMeHbllaeTca Cpok wux cnyxbbl npu paboTe B pexume MNOCTOAHHOrO noasapsga npu
NOBbLIWEHUN HanpsxeHus (M TemM caMbiM - TOKa nog3apsiga) WCTOYHMKA NUTaHuUS
NOOKIMIOYEHHOIO K akKyMynsaTopy.

Cpok cnyxBul, %

5T %3 za Fi Is
Hanpamenue NocTORMHOTD NOO3apRLa, S
Puc.8. Bosgencteme pexuma 3apaga Ha Cpok cnyXbbl repMeTM3npoBaHHOW CBUHLIOBO-
KMCNOTHOM akkymynatopHomn 6aTtapen npu paboTte B OycdepHOM pexnme

CnenyeT MOMHWUTb, YTO NpWU 3apsge repMeTUM3MPOBaHHbIX akKyMynsiTOPOB WX TemnepaTypa
MOXeT OblTb 3HAYMTENbHO Bbille TemnepaTypbl OKpyXatouwen cpedbl. OTO CBSA3aHO Kak C
pa3orpeBOM aKKyMynaTOpPOB U3-3a peakuunm pekoMObuHauMM kucnopoga, Tak U C
HeyaooBMeTBOPUTENbHbLIM OTBOAOM Tenna OT MNNoTHoynakoBaHHoW 6GaTapeun. PasHuua
TemnepaTyp O0COGEHHO oLWyTMa NpU YCKOPEHHOM pexume 3apsiaa. Ecnu Henb3s mabexaTb
CYLLECTBEHHOro YBeNUYeHUss Temnepartypbl, TO Npu 3apsiae cneayet BBOAUTb KOPPEKTUPOBKY
HanpPs>KEHUSI UCTOYHMKA NMUTaHUS.



Mepepaspsan Takxke BpedeH AN CBUHLOBO-KACIOTHbIX GaTapei, kak v nepesapsg. [pw
MHOToKpaTHbIX Mepepaspsgax yMeHbllaeTcss paspsaHas eMKOCTb W MOHUXKaeTCs CpokK
cnyx0bl akkymynsTopa. Takue Xe U3MEeHeHUs MOryT MPOUCXOAUTb U MPU NPOAOIKUTENBHOM
XpaHeHun 6atapel B pa3ps)keHHOM COCTOSIHUM.

B cBA3sM ¢ pacwupeHnem cdepbl MNPUMEHEHUS  repMeTU3NPOBAHHbLIX  CBUHLIOBbIX
aKKyMymnsTOpOB A0 OOUTaeMblX KOMMIEKCOB CrneunanbHOro HasHayeHusi, rge  AOJIXKHb
NPUMEHATbLCS MOLLHbIE WCTOYHMKM Toka C GONblIMM HanpsikeHuem, cTano HeobxoauMbiM
nccnenoBaHve MNocrneacTBU BO3HWKHOBEHUS aBapuiiHbIX CUTyauui B akcnnyatauuun. Takue
cuUTyauMyM MOryT MPOUCXOAWUTb Kak Mpu pasbanaHCUpOBAHUM XapaKTEPUCTUK akKyMyNnsTOPOB,
cocTaBnsawwux 6Gatapeto, Tak M B pesynbrate owunboyHoro obcnyxueBaHus Gataper unu
oTkase ynpasnswuiero obopyaosaHua. B aTom cnyvae npu nepesapsife unu nepepaspsige
GaTapel, npuBoasALIEM K MNepenositocoBaHUD Haubonee cnabbix akKyMynsaTOpPoOB, MOXeET
NPOU3ONTN pasrepMeTn3auns akkyMynsaTOpPOB UMM axe paspyleHue mx 6akos.

Bbino gokasaHo, YTO MoBpexaeHue Kopnyca NPUBOAUT K CHUXKEHMIO OTAaBaeMou eMKOCTH,
HO Bonee cepbe3Hbix Npobrnem He BO3HMKaeT. [axe npu NOMHOM pas3pyLleHUM KOHTenHepa
aKKymMynaTopa €eMKOCTb ero ctana MeHblle Tonbko Ha 14 %, Tak Kak 9nekTponuT He
BblTEKaeT, a 3ajepXumBaeTca B Mopax anekTpodoB u cenapatopa. [lpu Bckpbltun 5 %
nnowann KOHTenHepa, akKyMynsaTopbl oOCTaBanuCb T[OAHLIMWU AMS UWUKNMPOBAHUA nNpu
CHWXeHUN paspagHon emkoctn Ha 15-20 %.

Mpu npogonxutenbHom nepesapage (Tokom 0,25 CH) Kak CBeXUX akKyMynsaTopoB, TaK U
nocre nonTopa roga sKkcnnyatauuu B pexume MNOCTOSHHOro nogsapsja, a Takke npu sapsje
aKKyMynaTOpOB MNpu  3aBbllUEeHHOM  HanpsxeHuu (2,6B), 4pesBblManHOro pasorpesa
aKKyMynaTOpOB He npoucxoauno. TemnepaTypa ctabunusupyetca cnycTa 4-6 4 Ha ypoBHe
50-70 °C wnu 3atemM MeaneHHo noHwmxaeTcA. Ho un3-3a BbiOpoca rasoB yYepes aBapUMHbLIN
KnanaH NpoucxoguT ocylleHne akkyMynaTopoB u GbicTpas ux gerpagauus.

CoBpeMeHHble  repMeTU3NpPOBaHHbIE  CBUHLOBO-KUCMOTHbIE  aKKyMynATOpHble ©Gatapeu
obnagalT OOCTAaTOMHO BbICOKMMWU yAENbHbIMW 3HEPreTUYeckuMun xapakrtepuctukamu (go 40
Btu/kr m 100 Bty/n). OHm paboTocnocobHbl B OydepHOM pexume npu HOpMarbHON
TemnepaTtype B TedeHue npoaormkutenbHoro nepuona (6onee 10 neTt), a npu UUKNMPOBaHUK
obecneuynBalOT HECKOMNbLKO cOTeH uuknoB Ao notepu 20 % eMKoCTHu.

rpa(*)I/lKVI 3aBUCMMOCTN EMKOCTMU OT TeMmneparTtypbl 1 pa3pAaAaHOro TokKa.



3aBUCUMOCTb EMKOCTH OT TeMnepaTypbi
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5. FeneBble aKKyMynsiTopHble 6aTapeu

OTOT NYHKT ABNSIETCS NPOAOIIKEHNEM W OONONMHAET npeablaywmn B YacTtu 6atapen SLA.
Cuctembl 6ecnepebonHOro anekTpocHabXeHns NO3BOMSAKT B KPUTUYECKUX cuTyaumax 6es
cboeB B paboTe npeanpuATMS OCYLLECTBNATL 3NEKTPONUTaHne 4O BOCCTAHOBNEHUS
BHELUHEro 3NeKTpocHab-XeHNss unu BKOYEHUA aBapUNHbIX UCTOYHMKOB NUTAHUSA. OTK
CUCTEMbl NOCTPOEHbl HA UCMNOMb30BaHMM creymanbHoro o6opyaoBaHUA - NCTOYHUKOB
6ecnepeboONHOro NUTaHNA Ha OCHOBE MOLLHbIX aKKyMyNnAaTOPOB HOBOro Tvna (Hanpumep,
renvesblX). Nenesble GEL (Gelled Electrolite) m AGM (Absorption Glass Matt) akkymynsaTopesl,
pa3paboTaHHble B KOHUE 50-x rogoB, MMEKT MHOro npenmywects nepes o6blY4HbIMU
XNOKOCTHbIMM. B renesbIx KMCnoTa cBsidaHa cunukarenem v obblYHbIA 3NEKTPONUT 3aryLleH
00 COCTOSIHUA rycTo Macchl B Buae xene, a BAGM kucnoton nponMtaHbl MUKPOMNOPUCTLIE
CTEeKNoBaTHble MaTbl, pa3MeLlleHHble Mexay nrnacTuHamm (4Tobbl SNEKTPONUT He nneckancs
n He BbinuBancs). B coctaB renesoro anekTponuta obblYHO BXOAAT NUPOreHM3npoBaHHas
KpeMHueBas kucnoTta, pasbaBneHHas CEpHOM KMCNOTON, U ctabunuanpywwme gobasku. Nenb
3anMBaeTCcsa B KOpMNyC akkyMynsatopa M 3acTbiBaeT B 3aBOACKUX YCMOBUSAX, NOCMe Yero B
TeYeHMe HEeCKONMbKMX CYTOK MPOMCXOAMT ycaaka reneBon maccbl, obpaszoBaHne B HeWn
MUKPOMOp U TPELNH, HeobxoanMbIX AnNa npoTekaHnsa npoueccos pekombuHaumn. AGM
BbIFMAAAT NOHA4EeXHee rerneBblX - eCrn yX renesbld akkyMynaTop 3akunen, TO HeJarneko u
Ao pasbyxaHua u B3pbiBa. [leno B TOM, 4YTO B rene ob6pasytoTcsa paspbiBbl (ra3oBble Ny3bipu) u
BHYTpEeHHee conpoTMBNEHMe pe3ko Bo3pacTaeT. [ly3bipu N3 cteknoBaTtbl MOryT yUTU, a BOT



paspbiBbl OT Ny3bIpen rasa B refie BOCCTaHaBNUBaKTCA 4OCTAaToMHO MearneHHo. lNenesble AKB
Obinn cneumanbHO pa3paboTaHbl AN BOEHHOW M aBUALMOHHOW NpoMbllweHHoCcTU. CTonkne
K YaCTMYHOMY paspyLlleHuto Kopnyca (nonagaHuve nynu unu ockomnkos), renesble AKB
BbI4AIOT TOK Jaxe Mpu paspylleHnn - 3NeKTPONMT U3 HUX He BbiTekaeT. Takxke renesble
aKKyMynaTopbl NOAXOAAT ANS BOEHHOW aBMauun C ee BbICOKUMU neperpyskamu, Tak Kak He
pasnuBatoTcs u pabortatT B ntobom nonoxeHunn. MNMpn ogMHAKOBOMN €MKOCTU akKyMynsAaTOpPOB
oTaadva oT renesoro 6yget 6onblwe, Yem OT 06bIYHOrO. HepaBHO Ha pbIHKE NOSABUNUCH
cnupaneHble renesble AKB. Bnarogaps gpyromy, onTUMU3MPOBAHHOMY MeTOoAy yrnakOBKU
nNNacTuH Npon3BOAMTENN AOOUNUCH YMEHbLUEHNSA PACCTOAHUA MEXAY HUMU U yBENUYeHus

3 (peKTUBHON NMOBEPXHOCTU, YTO CHMXKAET BHYTPEHHEE COMPOTUBMEHNE U BIINSAHUE BbICOKOM
BA3KOCTU ankekTponuta. lMNMoaTtomy y renesoro AKB co cnupanbHbIMU anekTpogaMu eMKOCTbHO
55 A4 TOK oTAa4n MoxeT ObiTb 9KBUBANEHTHbLIM XUAKOCTHO-KkMcnoTHoMy AKB Ha 150-200 Au.
Heo6xoanMo TONMbKO MOMHUTL, YTO reneBble akKyMynaTopbl TPeOYT 04eHb TOYHOrO
noagep>xaHua Toka noasapsanky, Ana 4yero MoryT gaxe notpeboBaTbCsi KOHTPOMEpb
3apsgkyn Ha OCHOBE MUKPOMPOLLECCOPOB.

Hanbonee coBpemeHHasa TexHonorna AGM (Absorptive Glass Mat) BHOBb BepHynach K
XWUOKOW KAUCNOTE, HO Tenepb 3NIEeKTPONUT yaepKMBaEeTCA B nopax NnacTuH, CANeTeHHbIX U3
TOHYAMNLINX CTEKMSAHHbIX BOMOKOH. Mcnonb3oBaHne CTEKNOBOMOKHA MO3BONSAET He TOMbKO
repMeTu3npoBaTb KOpMyc, HO U coxpaHuTb paboTocnocobHocTb 6aTapeun gaxe B cnydvae
noBpexaeHnn HapyxHon obonoykn. AGM-6atapen He4yyBCTBUTENbHbI K KONnebaHuam
TemnepaTypbl, 0ME€Hb CTONKK K rMyOOKMM paspagam, AONroBeYHbl, BUGPOYCTONYMBLI U MOTYT
paboTaTb XOTb fnexa Ha 6oky, HO 6oAaTca nepesapsga. AGM-6aTtapen geweBne renesbiX, HO
No UCNONb30BaHUIO reneBbli akKyMynaTop npeanovyTuTenbHee, Tak Kak OH gonyckaeT
pa3psaky HebonblwMMKM TOKaMU NpakTUYeCcKn A0 Hyna 6e3 onacHOCTU BO3HUKHOBEHMUS
HeobpaTuMbIX npoueccoB (B oTnn4mne ot obblvyHOro). Mo cBoen cyTn reneBbin akKyMynaTop
ABNAETCHA CUNOBbLIM (TArOBbIM) aKKyMynaTopom, Havbonee nogxoasawmnm ons
anekTpoMobunen n Norpy3ynKkoB, a Takxke ANA CUCTEM Pe3epPBHOr0 3N1eKTPOCHabXeHUs.
CTouMOCTb CTaHOapTHOro refieBoro akkymynatopa eMKkocTblo 55 A4 gocTaTo4YyHO BbICOKA -
06b14HO oT 7000 pybnen. Hepgoctatkm repMeTM3NPOBaAHHbIX reneBbiX akkyMynaTOpPOB,
KOTOpble OTMeYalT MHOrMe cneyuanucTbl, cnegyrolimne:

- MEHbLUEe peanbHbI CPOK cnyxObl BCreacTBME HEBO3MOXHOCTU PEMOHTA,

- BblCOKasl YYBCTBUTEMNbHOCTb K NyNbCcaunaM HanpsxXeHus,

- OMACHOCTb BXOXOEHUS B peXuM TepMopasroHa,

- HeAONYCTUMOCTb YacTbiX rNybokMx paspsgos,

- He06X0QMMOCTb TOYHOrO NoAAepXaHUsA HanpsXKeHUs NOCTOSIHHOro noasapsaa,

- CITOXXHOCTb OCYLLUECTBNEHUSA KOHTPONS.

6. 3acnyxuBalT OTAESIbHOIO BHUMaHUA



AkkymynaTtopbl Minn Kota
(ten B C-Mutepe (812) 925-30-14)
(ten B MockBe (495) 997-88-69.)
( MockBa (495) 995-8005)

KomnaHua Minn Kota, mupoBon nuaep B Npou3BOACTBE MOABECHLIX NOAOYHbLIX MOTOPOB,
npeanaraeT BbICOKOKA4YEeCTBEHHbIE aKKyMynaTopHble 6aTapen. 3tn Gatapen aBndawTCA
HEOTbEMITEMON YacTbio ""CUCTEMBI TponnuHrosoro motopa Minn Kota". PaspaboTaHsi
cneunanbHo ansa anektpomoTtopoB Minn Kota. OT 18 oo 20 4acoB McnonbL3oBaHuUs B
06bI4HbIX ycnoBuax 6e3 nopsapsaku. AproHoMUYHas ukcaumns 3axXMMoB K NpoBogaM npwu
nomowm GapawkoBon ravikn. YgobHas pydka nossonsiet 6e3 npobnem nepeHocuTb GaTtapeto,
a nnactmkoBas 060n0YKa UCKNOYaEeT BO3MOXHOCTb 3NIEKTPUYECKOrO KOHTaKTa U KOPPO3UM.
TponnuHroBble/cTapToBble KUCMAOTHbIE aKKyMynATOPbl ANS NOAOYHbIX 3NIEKTPOMOTOPOB,
cTapTepoB aBTOMOOUNEn n 6eH3MHOBLIX NOAOYHbIX ABUratenen. CneynanbHas KOHCTPYKUUSA
AKKyMynsaTOPOB C MeEMOpPaHHbIM NOPUCTLIM CenapaTopoM B OT/IMYMM OT CTAPTOBbIX
aKKyMynaTopoB gonyckaeT rnybokve paspaabl u obecnednBaet MakCMManbHOE KONMUYECTBO
umknoB "rnyboknn paspsag - 3apag”.bes3ycnoBHo, 4TO BpeMs paspsga onpegensier
konuyectBo otaaBaemon aHeprun. B TTX AKB gaHbl napameTpbl emkoctn ansg 20-t1 unu 10-
TV YacoBoro paspsga. KacatenbHo npunuyHbix 6atapeek, ewe n natuyacoBon. B TeyeHune
yaca CK AKB gaw 6or, 4To6bl OTAQNM NOMOBUHY.

AKKYMYNATOPbl ABOMHOIO Ha3Ha4yeHUs

MK 24DP (ctapToBbl/Tsaroblit), MK 27DP(TaroBein), MK 24 AGM (taroebiit), MK 27 AGM, MK
31 AGM (taroBbin),

HanmeHoBaH EmkocTb MakcumanbHbl Bec Paamepbl Llena B 2006r
ne n
TOK
MK-24DP 72 575 18.5 28.6x17x24.8 3300
MK-27DP 85 675 22 32.4x17x24.8 3800
MK24DC 85 540 21 28,6x17x24,8 4500
MK27DC 105 650 25 32,4x17x24,8 5000
MK31DC 130 820 30 35.5x1x24.8 6300




Axkkymynatopbl OPTIMA

XapaKTepVICTVI KN aKKymMynaTopoB Ontuma

CBUHLUOBO-KUCIIOTHbIE aKKYMYTNATOPHbIE 6aTape|/| 12 BonbT

HGO6CJ'Iy)KVIBaeMbIe, repmeTmnyHbIE, HE Tpe6y+ou_|,l/|e OOJTIMBKN BOAbl U 3aM€EHbl 3JIEKTPOJSIUTA

Mexay cnoaMn XxmMmn4eckm 4YMCToro CBnMHUa, CBeEpPHYTOro B pynoH, NpoOJioXeHOo
MUWKPOMNOPUCTOE BOJIOKHO, MPOMUTAHHOE J3J1IEKTPOJTUTOM

yCTaHaBMBaKTCA B noboM NonoxeHUn - Ha 6oK U Aaxe BBepx AHOM

COXPaHAT TEXHUYECKME XapaKTepUCTUKM B AnanasoHe TemnepaTtyp ot -60 go + 80 C

- gonroseyHee B 4 pasa 0Obl4HbIX GaTapen

- AKB c KkpacHoW KpbILWKOW - cTapToBble (4N 3anycka ABurateren)

- AKB ¢ xenTon KpbILWWKON - YHUBepcarbHasa - MOXET NPUMEHATLCSA Kak B CTapTOBOM pexume,
Tak U B TAroBoMm, Bbiaepxubas 350 umknos nonHoro paspsga u 4000 ymknoB paspsaga Ha
25% eMKoCTHU.

Akkymynatop mopckou Optima BlueTop. B cypoBbIX yCrOBUAX MOpPsS siCHEE NPOSABAAITCH
BO3MOXHOCTU akkymynatopa OnTuma ¢ CUHUM BePXOM. B HEM MOMHOCTbIO UCKNOYeHa
BO3MOXHOCTb BbITEKaHUA anekTponuta. Takum obpas3om, nogada aNEeKTPOIHEPrun OT
aKKyMynsTopa He npekpaTtuTcsa u3-3a Bubpauuu, cosgaBaemMon ABuraTtenem unu ygapamu
MOPCKMX BOIH.

Bce 310 cTano Bo3MOXHbIM Gnarogaps TEXHOMOrMM NPOU3BOACTBA PYMOHHbLIX 3N1IEMEHTOB
OnTnmbl, KOTOpad No3BansgeT KOMNAKTHOMY akKyMynaTOpPY C HU3KOW CTeneHblo camopaspsaja
nomellaTtbCsd B OrpaHUYEeHHOM MPOCTPaHCTBE. OTU KavyecTBa BMeECTe C BbICOKOW MOLLHOCTbIO
aenatT akkymynatop Optima ¢ CMHUM BEpXOM He3aMeHMMbIM Ha BCex Buaax BOOHOrO
TpaHcnopTa, rae HageXHoOCTb UCTOYHUKA 3HEPTUU UrpaeT XMU3HEHHO BaXHYH pofib. OTOT
aKKyMynsATOp ycnewHo coBmelaeT B cebe nydwune 4yepTbl CTAapTEPHOrO U TArOBOro
akkymynaTtopa. Kak n gpyrue akkymynatopbel Ontuma, OnTMma ¢ CUHMM BEPXOM MOXET ObiTb
ycTaHoBneHa B Ntobom nonoxeHun, faxe BBEPX AHOM.

OnTnma ¢ CMHUM BepXOM SABMASETCH uaearnbHbIM akKyMyNnsaTOPOM AN BCAKOro, KOMy
HeobxoaMM kak 60oNnbLIOW TOK NMPOKPYTKM, Tak U CNOCOBHOCTb akkymynstopa nutaTb 6opToBOE
obopynoBaHue. Bce moagenu akkymynatopoB He TpebyoT o6cnyXuBaHusa, nmerT
BbICOKOMPOYHbIA repmMeTu4Hblii kopnyc. Pasmep 254mMm / 172mm / 198Mm

Akkymynatop BHepnopoxHbin Optima YellowTop. CneunanbHble TpaHCNOPTHbIE CpeacTBa,
OCHalleHHble nebegkamu, ycTponcTtesamu Ans pasorpeBa gsuratens, 6onbwnmm
aygmocucTteMamun n Apyrumum notpedbutensmm Toka, HyXOakTca B akkymynaTopax
NOBbILLIEHHON MOLWHOCTU. [INg Taknx cucTeM npegHasHavyeH akkymynatop OnTuma C XKenTbiM
BEPXOM. IOTOT akKyMynaTop noagepXuBaeT BbICOKOE HanpsXeHue rno mepe paspsaa,
NO3BONSASA UCMNOMb30BaTb €ro TOK B 3HAYMTENbHO Gonblien cTeneHn, 4Yem TOK 0ObIYHOro



akkymynartopa. Pasmep 254mm / 172mMm / 198Mm

TexHonorusa npon3soacTBa PYJIOHHbIX 3JTEMEHTOB MO3BOJIAET aKKYMYINATOPY Optima

coBMellaTh B cebe npenmyuiectea CTapTepHbIX U TATOBbIX aKKyMYIATOPOB. AKKyMyJ’IFlTOp C

XeNTblIM BEPXOM MHOIOKpaTHO BblAEPXMUBAET pa3pAan-3apdn bes yu.lep6a aona eMmKoCctm u

noeaneH Ana Ce3OHHOro npMMeHeHud, TakK Kak umeeT O4eHb HU3KYH CTeneHb camMmopaspdana.

Bce moaenu AKKYMYIATOpPOB HE Tpe6yr0T O6CJ'Iy)KI/IBaHVIFI, NMMEerT I'IpO‘-IHbII7I repmeTw-leM

Kopnyc.

NHCTPYKUMA MO 3APAOKE TAMOBbIX AKKYMYJTATOPOB OMNTUMA

(YT/BTDC)

[Ipumenenue/cucrema

Cnoco0 3apsaku

TOK, HaIMpsAXKCHUC U NPOJOJIZKUTCIBbHOCTD 3apAAKHU

ABTOMOOHIBHBIH [Tpu moctosinHOM | Hampskenue 14,2-15,0 V
reHepatop HanpsHKeHUU
3apsgHoe ycrpoiictBo | IIpu moctosHHOM | Hanpsikenue 14,2-15,0 V
Hanpsxenun
Tox 10 A

HpO,E[OJ'DKI/ITCJ'IBHOCTL HO MOMCHTA, Korjga TOK

ynazaet Huxke 0,2 A




Tarosoe

HUCIIOJIB30BaHUC

3apsigHOE yCTPOHCTBO

IIpu mocrosstHHOM
TOKE U IPHU
IIOCTOSIHHOM

HaImpAXXCHUU

Ctynens 1

3apsKaTh IpHU MOCTOSHHOM
Toke 25 A To Tex mop, Mmoka
HamnpsKeHUe He JOCTUTHET

3HaucHus 14,7 V.

Ctynens 2

[Mpomonxkath 3apaaKy mpu
14, 7 V o Tex mop, moka
TOK HE IMOHU3HUTCS 0

sHauenus < 1A.

Crynens 3

[Mpomonxkath 3apaaKy mpu
IIOCTOSSHHOM TOKe 2A B
TCYEHHE OJHOTO Yaca,
HampsokeHue - 0e3

OT'paHUYCHUS.

YckopeHHas 3apsaka

IIpn nmocTtosHHOM
TOKE W/WIU IpH
MOCTOSTHHOM

HaIllpAXXCHUU

Toxk

be3s OT'paHUYCHUSA IIPHU

Temmneparype < 50° C.

Hanpsxenue

Maxkcumym 15,6 V.

IIponomxurens—

HOCTH

VYcranaBnuBaeTcs B
npenenaax, KOTOpble MOTJIH
OBl o0ecrneunTh 3apsaaKy
110% - 120% ot

HCIOJIb30BAHHOM €MKOCTH.

CranuoHapHoe
HCIIOIB30BaHUE.
Onotupyromas

3apsaKa

C peryaupyemMsIM

HallpAXXCHUCM

Hanpsxenue

Ot 13,2 no 13,6 V.

Toxk

120 mA

TemnepaTypHasa komneHcauma: 15 mV Ha kaxabii rpagyc Llenbcna npu noHmxeHUn

Temnepatypbl oT +25° C.




OnpepeneHne cTeneHn 3apsi>KeHHOCTU akKymynsTopa

Crenek CTenets MNnoTHOCTb HanpsaxeHue Hau
sapAKEHHOCTH Da3psKEHHOCTH :(ai;;KTponMTa Ncm3 (a*lili))/MyJ'lFlTOpHOI/l Gatapee B
100% 0% 1,277 12,73
90% 10% 1,258 12,62
80% 20% 1,238 12,5
70% 30% 1,217 12,37
60% 40% 1,195 12,24
50% 50% 1,172 12,10
40% 60% 1,148 11,96
30% 70% 1,124 11,81
20% 80% 1,098 11,66
10% 90% 1,073 11,51
0% 100% 1,06 11,4

*yKasaHHble 3aBMCMMOCTU cnpaseanuebl npu temnepatype 20-25 C

**NNOTHOCTb BO BCeX siYeikax AoJKHa ObiTb paBHOMEPHOM U oTnnyatbes He Gonee +-0,02-
0,03,

**HanpsikeHne Heobxoanmo onpeaensaTb BbICOKOOMHbIM omMeTpoM . Cnocob onpegeneHue
CTeneHN 3apsXKEHHOCTM MO HanpsXeHWo cnpaBennuB TOMbKO ANA aKKyMynsaTopoB
HaxoaMBLUUXCHA B CTALMOHAPHOM COCTOSIHUM He MeHee 8 4acoB.

****Ha camom gene ata tabnuua nonyyaeTtca u3 paspsigHON XapakTEepPUCTUKM akKymynsatopa
Ny pasHbiX NPON3BOAUTENEN MOXET OTNMYaTbCA. Tak, YTO «He AenanTe KynbTa n3 Tabnuubi».

CyLLl,eCTByeT MEeTOAMKa onpeaeneHna HanpaxxeHund oaHoOM OaHKM KUCMNOTHOrO aAKKyMynaTtopa:

0.84 + nnoTtHocTb = U BonbT (0AHOWM 6aHKKM)

7. 0630p MHOCTPAHHbIX l'lpOVI3BO,D,VITeﬂeI7I aAKKyMyndaTopoB




PynoHHble akkymynatopbl «OnTumay npoussoaatca B CLUA. AkkymynsTopbl
cepTuduumpoBaHbl B Poccum n cooTBETCTBYHOT poccUnckum ctaHgapTtam: TOCT 28133-89,
FOCT 12.2.007.12-88 (nn.2.1.-2.4,2.10). OnTuma» He HyxpaeTcs B cneuuanbHoOM 3apsgHOM
ycTponctBe. B oTnuymne oT renesbiX akkyMynaTopos, Ang «OnTUMbI» nogxoguT 60MNbLWMHCTBO
CTaHAapTHbLIX 3apAAHbIX YCTPOWCTB.

«OnTma» YELLOWTOP 5.5L (GROUP 31 SAE): [OnuHa: 324 mwm; WupuHa: 166 mMwm;
BbicoTa: 238 mM; MnHnmanbHbin Bec: 27.14 kr; HomuHanbHoe HanpsxeHune: 12 B; Tok
xonogHoun npokpyTku: 975 A; PesepBHag eMkocTb: 155 MuH; EMkocTb: 75 Auy;

«Ontuma» YELLOWTOP 4.2L S/U: OnuHa: 244 mm; WwnpuHa: 172 mm; BeicoTta (6e3
TokoBbIBOAOB): 173 mMm; BbicoTa (c TokoBbiBOogamu): 200 mMm; MuHumaneHbin Bec: 19.50 kr;
HomuHanbHoe HanpsxkeHue: 12 B; Tok xonogHon npokpyTkn: 690 A; PesepBHas eMKOCTb:
120 muH; EmkocTb: 55 Ay;

«Ontuma» YELLOWTOP 3.7L R/U: nuHa: 229 mwm; WnpunHa: 172 mm; BbicoTa (6es
TOKOBbIBOAOB): 168 mMm; BbicoTa (c TokoBbiBOAaMK): 197 mm; MuHnmanbHbin Bec: 16.6 Kr;
HomuHanbHoe HanpsxeHue: 12 B; Tok xonogHon npokpyTkn: 660 A; PesepBHas eMKOCTb: 98
MUH;EMKOCTb: 48 Au;

Akkymynatop «Ontuma» REDTOP 4.2L S/U/R: OnuHa: 244 mwm; WupuHa: 172 mm; BeicoTa
(6e3 TokoBbIBOAOB): 173 MM; BbicoTa (c TokoBbiBogamu): 200 mm; MuHnmanbHbin Bec: 17.20
kr; HoMmuHanbHoe HanpsxeHue: 12 B; Tok xonogHon npokpyTku: 815 A; PesepBHas eMKOCTb:
104 muH; EmkocTtb: 50 Ay (cywecTtBytoT 44 Ay);

Akkymynatop «Ontuma» BLUETOP 5.5L (GROUP 31): OnuHa: 324 mm; WupuHa: 166 mm;
BeicoTa (c TokoBbiBOogamu): 238 mm; Bbicota (6e3 TokoBbIBOAOB): 218 MM; MUHUManNbHbIN
Bec: 27.14 kr; HoMmuHanbHoe HanpsxeHune: 12 B; Tok xonogaHoW NpokpyTkn: 975 A;
PesepBHasa emkocTb: 155 MuH; EMkocTb: 75 Ay (cywecTtBytoT 55 Au);

AKKyMyJ'IFlTOp «OnTnma» repmeTndeH n He CoaepXKnT cBobogHoro ANEeKTponnutTa, Nno3TomMmy
MOXeET ObITb yCTaHOBIIEH B ntoboM MoNoXeHnUn, gaxe BBEPX OHOM.

PynoHHble akkymynatopbl Exide Maxxima npoussoasatcs koHuepHom EXIDE no texHonorum
AYENCTBIX cnuparen.

KoHCTpyKTUBHbIE 0COBEHHOCTU akkyMynaTopHbix 6aTapen Exide Maxxima:

- HagexHbln cTtapT npu nbon Temnepatype. Mo craHgapty CCA (u3mepeHue cunbl
cTapTtoBoro Toka B TedeHue 30 cek. npu TemnepaTtype -18°C) gaHHaa akkymynatopHas
Gatapes nokasana pesynbtaT 850 AMnep. 3TOT NokasaTenb ABNAETCA OAHMM U3 Ny4dLINX



B MMpe AnSA akKyMynATOpHbIX 6aTapen Takux pasmepoB. Exide Maxxima gaeT BbICOKUN
CTapTOBbIA TOK Jaxe MpU SKCTpeManbHO HU3KUX TeMmnepatypax -40°C u Huxe;

- akkymynstopHasa 6atapesa Exide Maxxima B 2-3 pa3a gonroBeyHee TpaguuMOHHbIX. Tpa™
OAVUNOHHbIE CTApTOBblE aKKymMynaTopHble 6aTtapen obecneuvnsatot go 4000 ctapTos.
Exide Maxxima obecneuynBaet He meHee 12000 cTapTOB.;

- akkymynstopHasa 6atapes Exide Maxxima - nONHOCTbIO 3akpbiTas cuctema u He Tpeby~
eT obcnyxXmBaHus;

- 6bicTpbIi noa3apsag. OT pa3psKeHHOro A0 NOMHOCTbIO 3apPSXKEHHOro COCTOSHUSA akKymy™
natopHaa b6atapes Exide Maxxima moxeT ObiTb JOBeAEHA MEHEE YeM 3a 4ac;

- 6aTape;| MOXEeT pa60TaTb npu noobbix yrnax HakrnoHa, gaxe npu nonHoMm nepeBopoTe
6aTapeV| BBEPX AHOM, 6e3 kakoro-nmbo PUCKa BbITEKAHUA INEKTPOJINTA. Puck nepesapaag™
KN HEeBEJUK, NMOTOMY HTO 6aTape;| BblAEPXNBAET WUNPOKNE OMana3oHbl HANpAaAXeHna n 1o~
Ka. ,El,a>|<e ecnn npun aBapunm Kopnyc aKKyMyJ’IﬂTopHOIZ 6aTapeV| noBpexageH MexaHnU4ecku,
SNIEKTPOJIUT HE BblJ1IbETCA;

- Exide Maxxima yctonuumBa k Bubpauuu 4G (33 ly) B TeyeHne 12 yacoB. [ina cpaBHeHUs
B 9TUX e YyCnoBuax obblYHble akKyMynAaTOpHble 6aTtapen BblAepXMBAKT TONbKO 4 yaca.

- BbINyCKalTCA akkyMmynatopsl emkocTbio 43 n 50 a/yac B kopnycax 260x170x200, sec 17
kr, nyckosblx Luknos 8600, xonoaHbin nyck 900A. MakcumanbHbI 3apagHbin o 1C.
Cpok cnyx6bl 5-10 ner.

FENEBBIE AKKYMYNATOPbLI AKKYMYNIATOP EXIDE Technologies mopenu: HDX
OFFROAD

KpaTkoe onucaHue: bnarogaps ncnonb3oBaHUIO HOBbIX reneBbix 6aHOK Npon3BoacTBa
amepukaHckon dmpmbl EXIDE Technologies, gaHHble akkyMynaTopbl NO3BOMAKT COXPAHATL
BbICOKME 3KCMNIyaTauuoHHble napameTpbl Aaxe nocne 6onblworo konuyectsa rnyboknx
pas3psanoB (MpakTUYecKu A0 HyneBoro HanpskeHus). NpegHasHayvyeHbl ANA UCMONb30OBAHUSA Ha
aBTOMOGMNAX ¢ 6ONbWIMM KONMYECTBOM NOTpebutenen anekTpoaHeprum (anekTpuyeckme
nebeakn, MOLLHbIN AONONHUTENbHLIN CBET U T.4.). bnarogaps repMeTUYHOW KOHCTPYKLUUN U
OTCYTCTBMIO XMAKOrO 3MEeKTponumMTa coxpaHsaeT paboTocnocobHOCTb B Nl0GOM MONOXEHUN U
NCKNoYaeT BbiTEKaHWEe 3feKkTponuTa npu nepesopote aBTomMobunda. NaeaneH ans
NCMNOSb30BaHNUA Ha CMOPTUBHBLIX U TYPUCTUYECKNX BHELOPOXHUKAX. TexHuyeckue
XapaKkTepUCTUKM:



Hanpsi»xkeHne — 13.8 B

OneKkTponuT — renb

KoHcTpykumna — FepmeTnyHasn, HeobGcnyxuBaemas
EmMkocTb — 75 Alv

Paamepbl g/w/B — 260mMm / 170mMm / 190Mm

Bec (kr) — 18.9

HasHayeHne — BHegopOXHUKK

KomnaHua LEOCH (Kutain) nponssoguTt akkymynatopbl no texHonorum AGM,
npueBeneHsbl xapaktepuctukn npu 20 yacosomM paspsage um Temnepatype 25 rpag.
Cpok cnyx6bl DJM - 10 net, DJW - 5 ner,

Akkymynatop LEOCH LPG 12-75 12B, 75A4 35x17x18, 25kr

DJM-65 65 Ay, 35x17x18, 22 kr
-75 75 A4 35x17x18 25 «r
-100 100A4 18x33x22 32 «r
-150 150 Ay 49x17x25 48 «kr
-200 200 A4 53x24x22 64 «r

I'Ipmmeanme: CpOK CJ'Iy)K6bI yCcrnoBeH, Ha caMOM pfene onpenendeTca KonmMyecTtBoOM UWKNOB pa3pdna-3apdana
n ana CBMHLUOBO-KUCJIOTHOIO akKKyMynAaTopa cocTaBnAaAeT 300 uumknos.

KomnaHua «CSB Battery Co» LTD pacnonoxeHa Ha TanBaHe. [1pousBoAUT KMCIIOTHO-
CBUHLIOBbIE TepMeTn3npoBaHHble HeobcnyxuBaemble 6atapen no TexHonornm AGM Gonblien
YacTblo ANs YCTPOWCTB aBapMMHOro NUTaHMsS OPrTexHukn. BeinyckatoTca 6aTtapen eMKOCTblo
no 150 Auy:

GP-6aTtapeun obuero HasHayeHus, cpok cnyxbbl B 6ydpepHoM pexnme 3-5 neT unum
200 umnknos npun 100% paspsage.
GPL - 6aTapeu yBenn4eHHoro cpoka cnyx6ol 4o 10 net B 6ydhepHOM pexume
HR - 6aTtapewn nossonawuwme paspag Ao 11% emkoctun, 3-5 net B 6ydpepHOM pexume mnm
260 uuknoB paspsaga.
HC - 6aTapeu c 3akpbiTbiM pacrnonoXeHnemM KOHTaKToB ¢ pa3psaom Ao 20%
TPL - 6aTtapeu ana pe3epBHOro NUTaHWA B CUCTEMaxX CBA3MN

KomnaHua «Mes-Dea» pacnonoxeHa B LUBenuyapuun. MNMpounssoaut 6atapenHoie
CUCTeMbl ANsg anbTepHaTUBHbLIX BUOOB TpaHcnopTa. baTtapenHble anemMeHTbl BbiNOMHEHbl B

11313

Bunae CtakaHa C nogKJto4YeHHbIM , 3anosfiHEHHbIN renem, ¢ KepaMn4eCKMM cenapaTtopom,

anektponut Na Al Cl4. N3 anemeHTOB n3rotaBnueatwTca 6noku. B Tabnuue npuseneHo psan

G6aTapenHbix cbopok. Cant npousBoanTens www.mes-dea.ch


http://www.mes-dea.ch/

HaunmeHoBaHune EmkocTb MouwHocTb HanpsixeHne Bec Ya.MOLWHOCTb
Ay KBT.4 B Kr BT/
Z55T-263-ml3x-76 76 20 263 177 113
Z57-253-ml3p-76 76 19.2 253 165 181
Z58-216-mlI3x-76 76 16.5 217 150 160
Z59-371-ml3p-38 38 14 371 128 172
Z60-325-ML3X-76 76 24.7 325 210 171
Z261-371-ML3P-76 76 28 371 245 177
263-253-ML3X-76 76 17 235 161 162
Z50-52-ML3C-152 152 7.8 51 72 177
Z50-206-ML3P-38 38 7.8 206 72 177
Z5-557-ML3X-38 38 21 557 182 169
Z40-85-ML3X-418 418 35 85 302 89
Z37-310-ML3X-76 38 23 619 201 170
Z12-278-ML3X-152 152 42 278 358 180

KomnaHua HAK «ISTA» pacnonoxeHa B YkpauHe. [Mpon3BOoAUT CBUHLLOBO-KMCIIOTHO ak-
kymynatopbel ISTAun OBERON no ycoBeplweHcTBOoBaHHON TexHonoruu (Ca/Ca).
Hbl NPOU3BOAATCA NyTeM NepdOpMPOBaAHUA U PACTSXKKMA CBUHLOBO KanbLMEBOW NEHTHI.

MpuBoantca tabnuuya HomeHknatypbl cepum OBERONA TRACK

HanmeHoBaHue Em- Tok Fab6apuTHblie pa3mepbl, MM Macca, kr Kon-Bo Ha LleHa, rpH.
AKB KOCTb, paspspa SRE IR B nanneTe, LWT.
Ay (EN), A
6CT-110 Ac 110 760 513 175 223 25.0 24
6CT-110 Ac E 110 760 513 175 223 25.0 24
6CT-110 A3 110 760 513 175 223 33.0 24 1079.49
6CT-110 A3 E 110 760 513 175 223 33.0 24 1079.49
6CT-140 As 140 760 513 189 230 43.0 24
6CT-140 A3 E 140 760 513 189 230 43.0 24
6CT-155 Ac E 155 950 513 223 223 31.0 21
6CT-155 As 155 950 513 223 223 45.0 21 1464.09
6CT-155 A3 E 155 950 513 223 223 45.0 21 1464.09
6CT-170 Ac E 170 1050 513 223 223 36.5 21
6CT-170 As 170 1050 513 223 223 51.0 21
6CT-170 A3 E 170 1050 513 223 223 51.0 21

Mnactn—



javascript:show_details('/rus/production/?code=6100901002');
javascript:show_details('/rus/production/?code=6100903001');
javascript:show_details('/rus/production/?code=6100902002');
javascript:show_details('/rus/production/?code=6100904001');
javascript:show_details('/rus/production/?code=6400504001');
javascript:show_details('/rus/production/?code=6400502002');
javascript:show_details('/rus/production/?code=6550903001');
javascript:show_details('/rus/production/?code=6550902002');
javascript:show_details('/rus/production/?code=6550904001');
javascript:show_details('/rus/production/?code=6700901002');
javascript:show_details('/rus/production/?code=6700902002');
javascript:show_details('/rus/production/?code=6700904003');

6CT-180 A3 180 1000 513 223 223 51,5 21 1611.80
6CT-180 A3 E 180 1000 513 223 223 51,5 21 1611.80
6CT-190 A3 190 950 518 240 242 58.0 18
6CT-190 A3 E 190 950 518 240 242 58.0 18
6CT-200 Ac E 200 1300 513 223 223 41.0 21
6CT-200 A3 200 1300 513 223 223 28.0 21 1500.00
6CT-200 A3 E 200 1300 513 223 223 28.0 21 1500.00
6CT-225 A3 225 1500 518 276 242 63.0 18 1700.00
6CT-225 A3 E 225 1500 518 276 242 63.0 18 1700.00

VARTA - KpynHenwnin npon3BoanTenb akkymynsatopHeix 6atapen B EBpone. Bonee 25 mnH.
aKKyMynaTOPOB €XeroaHo Npou3BoaaTcs Ha 6 3aBogax - B [epmaHuun, NcnaHun, Yexuu,
®paHuunn. Kaxpas Tpetbsa 6aTtapes, Boinyckaemasa dompmont VARTA, noctynaet Ha
KoMmnnekTauuto c6opoyHbix koHBenepos (Ford, Mercedes, BMW, VW, Peugeot, Citroen,
Opel, MAN, Scania,DAF n gp.). C 2003 roga dmpma VARTA BxoauT B koprnopauuto Johnson
Controls Inc (CLLA), sensiowytocs BeayLlmnm npeanpusTmem no npousBoAcTBY BHYTPEHHEN
OCHacTku ansa aBTomobunen, a Takxe KpynHEenWwWuMm B MUpe NpoM3BOAUTENEM
aBTOMOOUNbHbLIX akkymynaTopoB. batapen VARTA Ultra dynamic emkocTtbio 75 n 90 Ay
narotasnueatTcsa no texHonorrm AGM. VARTA SILVER dynamic nmetotT emkocTb oT 55 10
100 Ay. Varta BLUE Dynamic emkocTb oT 40 go 90A4Y u gpyrue

AKKYMYNATOPHBIE BATAPEM CHALLENGER PLUS KOMMNAHWM TUNGSTONE
(BENIMKOBPUTAHWA)

KpaTkoe onucaHue:

akkymynatopel CHALLENGER PLUS-knanaHHo-perynupyemMmble  CBUHLOBO-KUCIIOTHbIE
3NeMeHTbl M MOHOOMNOKMW, BbINOMHEHHbIE MO TEXHONOrmn pekomMbumHauuM rasoB, OHMU
repMeTUYHbl B TeyeHue Bcero cpoka cnyxbbl (6onee 10 net), HeobcnyxuBaewmble, He
BbIAENAT KUCNOTHbIX UCMapeHun n, BBuay npeobpa3oBaHus BOAOPOAA BHYTPU 3MEMEHTOB,
He TpebylT nNpUHYOUTENbHON BEHTUNAUUMM W MOryT YycTaHaBnueaTbCca B oducax Mu
HenocpeaCcTBeHHO BHYyTpu obopyaosaHusa. CornacHo PykosBoactBa EBPOBAT (EBponerickon
accounaumn npovsBoauTenen akKymynaTopHbix 6Gartapei) no knanaHHO-perynupyembiM
CBMHLIOBO-KUCMOTHBLIM @KKyMynAaToOpHbIM anemeHTam akkymynsatopsl CHALLENGER PLUS
npuHagnexat kK rpynne | -«10+ neTHUN NPOEKTHbIN CPOK cnyXObl - Bbicwaa LlenocTHOCTb».
lMonHocTblo cooTBETCTBYOT cTaHaapTy BS 6290 Yactb 4/ IEC 896

Onana3oH emkoctn oT 36 oo 1800 Au.

AKKYMYJTTATOPHbBIE BATAPEU CEPUU GENESIS ®VIPMbl HAWKER ENERGY
(BEJINKOBPUTAHUA)
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KpaTkoe onucaHue:

Akkymynatopel GENESIS - knanaHHo-perynupyemble CBWHLOBO-KUCMOTHbIE 3MEMEHTHI.
epmMeTUYHbl B TedeHue Bcero cpoka cnyx6bl (10 neT). BbiNONHEHbl NO TEXHOMOMMU «YUCTbIV
CBMHeL - onoBo». Jnektponut abcopbupoBaH B cenapaTope K3 CTeKNoxoricra.
Temnepatypa akcnnyatauum -10°C ... +20°C. [MpeagHasHaveHbl ANS 3KcCnnyaTauuu BHYTPU
annapatypbl Ha MWUHMManNbHOW NMoOWaAW B YCNOBUAX rNyboKOro paspsga U LUKIUYHOCTMU.
CootBeTtcTtBylOT cTaHgaptam: TELECOM TL 6140 - 3003; VDE 0510 part 2; BS 6290 part 4
(1 1987).

Ownana3oH emkoctn oT 13 go 38 Au.

AKKYMYNATOPHbBIE BATAPEW CEPUU SBS OUPMbl HAWKER ENERGY
(BEJTUKOBPUTAHWA)

KpaTkoe onucaHue:

FepMeTUYHble B Te4YeHMe Bcero cpoka cnyxbbl (15 neT), knanaHHO - perynmpyemblie
CBWHLOBO - KNCNOTHbIE 3NIEMEHTbI U MOHOONOKM C pekombuHaumen rasos. Mcnonb3yeTcsa
YHUKanbHas TEXHONOMUSA «YUCTbLIM CBUHEL» nossonsawwas B cpegHeM Ha 30% nNoBbICUTL
NNOTHOCTb AHEPrNUN Ha eauHuuy obbema Mo CpaBHEHMUIO C TEXHONOIMMEN «CBUHEL- KanbUuny,
NCNonb3yemMon B OPYrnX akkymynatopax ¢ pekombuHaumen rasos. M03BONAKT NPpOBOAUTb
OGbicTpbin noa3apag 6e3 orpaHndeHnsa HanpsbkeHua 3apsaga. AvanasoH paboumx TemnepaTyp
-40°C .+55°C. MoryT akcnnyaTnpoBaTbCsH KaK B rOpU3OHTanNbHOM, Tak U B BEPTUKANbHOM
nonoxeHuu B ocmcax u BHyTpu annapatypsel. CornacHo Pykosoactesa EBPOBAT
(EBponerickon accounaumm npousBoauTenen akkymynaTopHbix 6aTtapen) no knanaHHoO-
perynmpyemblM CBUHLLOBO-KUCAOTHBLIM aKKyMYNATOPHbLIM afieMeHTaM akkymynatopbl SBS
npuHagnexat k rpynne | -«10+ neTHUn NPOEKTHbIA CPOK cnyX0bbl - Boicwasa LlenocTHOCTb».
MonHOCTbIO COOTBETCTBYIOT cTaHgapTy BS 6290 YacTtsb 4.

Ownana3oH emkoctn oT 8 go 390 Au.

AKKYMYNATOPHBIE BATAPEW OPZV single cells MPON3BOACTBA KOMIMAHNA
HOPPECKE BATTERIES (TEPMAHWNA)

KpaTkoe onucaHue:

KnanaHHO-perynmpyemble CBUHLLOBO-KUCMNOTHbIE 3NIEMEHTbI, BbIMNOSIHEHHbIE NO TEXHOMOrMK
pekombuHaumn rasa . OHM repmMeTuyHbl B Te4eHne Bcero cpoka cnyxbbl (15 ner),
HeobcnyxXnBaemble, He BblAENAKT KACNOTHLIX MCNApPEHU 1, BBUOY npeobpa3oBaHus
BOAOPOAA BHYTPU 3NIEMEHTOB, He TPeOylT NPUHYAUTENbHON BEHTUNAUUM U MOTYT
ycTaHaBnNuBaTbCs B 0pucax u HenocpeacTBEHHO BHYTpu obopynoBaHus.

Onana3oHn emkoctn oT 200 go 3000 Auv.

AKKYMYJNTATOPHbBIE BATAPEWN OSP single cells KOMMNAHNN HOPPECKE (TEPMAHUA)
KpaTkoe onwucaHwue:



BEHTUNMPYEMbIE CBUHLIOBO -KUCMOTHbIE aKKyMYyNATOPHble 6GaTtapen C NPOEKTHbIM CPOKOM
cnyx6bl 15 net npu Temnepartype anektponuta +20°C. MexanemeHTHble coeguHeHns
BbinonHAwTCA 6onTamn M8. HanpshkeHne nocTtoaHHoOro 3apsiaa 2,25 B/anemeHT,
ycKopeHHoro 3apsaga 2,4 B/anemeHT. Micnonb3oBaHue nNNacTuH C coepXaHnem cypbMbl
MeHee 2% no3BoONsieT YMEHbLWUTbL pacnag BoAbl Npu 3apsige U cHuxaeT TpeboBaHua K
BeHTUNAUuM B cootBeTcTBMe ¢ VDE 0510 YacTte2. CneuunanbHbi cnnaB yMeHblIaeT
KOppPO3UI peLueTKu.

Onana3oHn emkoctn ot 150 oo 3500 Au.

AKKYMYNATOPHBIE BATAPEU TUDOR HIGH POWER H4 (WWBELUWNA)

KpaTkoe onucaHue:

akkymynatopbel TUDOR -knanaHHO-perynmpyemMble CBUHLOBO-KUCNOTHbIE 3NEMEHTbI U
MOHOOGNOKN, BbINOMHEHHbIE No TexHonorum AGM c pekombuHaumen razoB. OHU repMeTUYHbI
B Te4eHune Bcero cpoka cnyxb6bl (6bonee 10 net), Heobcnyxmneaemble. CornacHo PykoBoacTea
EBPOBAT (EBponenckon accounaunm nponsBoauTenen akkymynsaTopHbix 6atapen) no
KrnanaHHoO -perynupyemMbiM CBUHLOBO -KUCAOTHBIM akKyMYMATOPHbIM 3fieMeHTaMm
akkymynatopbl TUDOR H4 npuHagnexart k rpynne | -"10+ neTHWA NpOEeKTHbIN CPOK CNyX0Obl -
Bbiclwiasa uenocTtHocTh". PekoMmeHayemoe HanpsikeHue NOCTOSHHOro 3apsga 2,27B/anemMeHT
t+ 0,1. MaroToBNAKOTCA B COOTBETCTBMU C pekoMeHJaumnamu cnegytowmnx ctasgaprtos: UL 94
HB, IEC 896 -2 wn DIN 43534. Mo otgenbHOMy TpeboOBaHUIO MOryT COOTBETCTBOBATb
ctangaptam UL94VO; IEC 707 FVO; BS 6334 FVO.

Ownana3oHn emkoctn oT 32 go 400 Au.

AKKYMYNATOPHBIE BEATAPEN TUDOR H5 (WUBELNA)

KpaTkoe onucaHue:

akkymynatopbl TUDOR -knanaHHO-perynmpyemMble CBUHLLOBO-KUCNOTHbIE 3fIEMEHTHI U
MOHOOGNOKN, BbINOMHEHHbIE No TexHonorum AGM c pekombuHaumen razoB. OHU repMeTUYHbI
B TeYeHue Bcero cpoka cnyxbbl (5 - 7 net), HeobcnyxumBaemble. PekomeHgyemoe
HanpsXeHue NOCTOAHHOro 3apgana 2,27B/anemeHT = 0,1. U3rotoBnAai0TCA B COOTBETCTBUN C
pekomeHaauusamn cnepyowmnx ctaHgaptos: UL 94 HB, IEC 896 - 2 n DIN 43534. lo
otaenbHoMy TpeboBaHMIO MOTyT coOTBeTCTBOBaTb cTaHaaptam UL 94 VO; IEC 707 FVO; BS
6334 FVO.

Ownana3on emkoctn o1 10 go 500 Au.

AKKYMYNATOPHbLIE BATAPE/ OLDHAM ESPACE

KOMMNAHMN OLDHAM FRANCE S.A. (PPAHUWNA)

KpaTkoe onucaHue:

akkymynatopel OLDHAM ESPACE -knanaHHO-perynupyemble CBUHLIOBO-KUCIOTHbIE
3NeMeHTbl U MOHOBNOKMW, BbINOMHEHHbIE NO TEXHONOIMN pekoMbMHaLuumM rasoB, OHU



repMeTUYHbl B TeYeHue Bcero cpoka cnyxbbl (bonee 10 net), HeobecnyxmBaemble, He
BbIAENAOT KACNOTHbBIX UCNapeHu u, BBuay npeobpasoBaHnsa Bogopoda BHYTPU 3N1EMEHTOB,
He TpebylT NPUHYANTENBHOW BEHTUAALMM U MOTYT yCTaHaBnMBaTbCA B odumcax u
HenocpencTBEHHO BHYTpu ob6opyaoBaHusa. CornacHo PykosoactBa EBPOBAT (Esponenckon
accounaunn npousBoauTenen akkyMynaTopHbix 6aTapein) No kKnanaHHO-perynmpyembim
CBMHLOBO-KMCMOTHLIM aKKyMynAaTOpHbIM anemeHtam akkymynatopsl OLDHAM ESPACE
cootBeTcTBYIOT HOopMaM NFC 15.100. PekomeHayemoe HanpsxeHne NOCTOSHHOro 3apsaga
2,27 B/anemeHT. JJonycTUM YCKOPEHHbIM noAsapss ¢ HanpsxeHuem 2,4 B/onemeHrT.
CeptndumuympoaHsl MuHceasun PO.

Ownana3on emkoctn ot 40 go 500 Au.

AKKYMYNIATOPHBIE BATAPEV SONNENSCHEINE A 500 (TEPMAHNA)

KpaTkoe onucaHwue:

epmeTnyHble B Te4yeHne Bcero cpoka cnyxbbl ( 6 neT) knanaHHO -perynupyemble CBUHLLOBO
-KUCNOTHble  aKKyMynaTopHble 6GaTtapen BbINONHEHHble NO TexHonoruM Apandut c
pekombuHauuen rasa. ONeKTpPONUT npeactaBneH B XKeneobpa3HOM  COCTOSHMMU.
HeobcnyxumBaemble, He BbIAENAT KUCMOTHbIX uUCNapeHuh W, BBUMAY npeobpa3oBaHus
BOOAOPOAA BHYTPW ONEeMeHTOB, He TpebylT npuHYAUTENbHON BEHTUNAUUM U  MOTyT
ycTaHaBnuBaTtbCA B oOducax U HenocpeaCTBEHHO BHYTpu obopyaoBaHus. CornacHo
Pykosoactea EBPOBAT (EBponenckon accounaumm npousBoanTeENner akKyMynsaTOPHbIX
6aTapeinl) No knanaHHO-perynupyembiM CBUHLOBO-KUCIIOTHBIM aKKyMYNSTOPHbIM 3NeMeHTaM
akkymynatopbl Sonnenscheine A 500 npuHagnexart k rpynne il " General Purpose (O6uwee
npUMeHeHne)" ¢ pacyeTHbIM cpokom cnyxbbl 5 -8 net. PekomeHayemMoe HanpsixeHue 3apsaa
2,3.2,45 B/anemeHT.

YcTtonumebl Kk rmybokomy paspagy cornacHo DIN 43539 vacte 5. MmetoT ogobpenns USA: UL
File No. MH 12547, France: Bureau Veritas No. 2891/ AO/ O

OnanasoHn emkoctn ot 10 oo 115 Au.

AKKYMYJTATOPHBLIE BATAPEV TUDOR OPZV (WUBELWA)

KpaTkoe onucaHue:

KnanaHHO-perynmpyemble CBMHLOBO-KUCIOTHbIE 3N1IEMEHTbI, BbINOSIHEHHbLIE NO TEXHOMOrMU
pekombuHaumn rasa . OHM repmMeTuyHbl B Te4eHne Bcero cpoka cnyxbbl (15 ner),
HeobcnyxXnBaemble, He BblAENAKT KACNOTHLIX UCNAPEHU 1, BBUOY npeobpa3oBaHus
BOAOPOAA BHYTPU 3NIEMEHTOB, He TPeObylT NPUHYAUTENbHON BEHTUNALUUM U MOTYT
ycTaHaBnNuBaTbCs B opucax u HenocpeacTBEHHO BHYTpu obopynoBaHus.

Onana3oHn emkoctn ot 200 go 3000 Au.

AKKYMYJIATOPHBI FNC .



Hukenb-kagmuneBble baTapen ¢ MeTannoBonnoYHeiMu anektpogamun cdonpmel HOPPECKE
(CepmaHus)
OcHoBHblEe xapakTepucTukm anemeHToB FNC:
-Hanps>XeHue 3anemeHTta 12 B
-TUN Kopnyca - 3aKkpbiTblf
-3NEeKTPONUT - pacTtBop ruapookucu kanua 1,19kr/n
-Anana3soH pabounx temnepatyp ot -40°C po +55°C
-TUN NNacTuH - pelweT4yaTble
-maTepuan nNnacTuH - HUKeNb-KagMum
-CpOK cnyx6bl - 6onee 20 netr
Ownana3oH emkoctn oT 12 no 490 Au.

AKKYMYINATOPHBLIE BATAPEV TUDOR SAFETY SGF (WUBELWA)

KpaTkoe onucaHue:

[] HapexHble. HanpsaxeHne kaxgoro anemeHTa MOXeT OblTb M3MEPEHO Yepes
HaKOHEYHUKN C ABOMHOW 3alMTON. BHYyTpeHHMe coegnHuUTenu, cBapeHHble MallUHHbIM
cnocoboM M pacnonoXeHHble HMXKe NOBEPXHOCTU 3NeKTponuTa, obecnevymBaroT HU3KOE
BHYTpeHHee ConpoTUBIIEHNE N MUHUMAMNbHbIN PUCK AanbHeNWen KOppo3nn. AKKyMynaTopbl
CHabXeHbl Nnams 3aWnTHBIMU BEHTUNALMOHHBIMU Npobkamu. Kaxabil MOHOGNOK nmeeT
NOCTOSIHHbIN HOMEpP, BbIOUTbLIN Ha KPbILUKE.

. Mano o6cnyxuBaemblie. Mano obcnyxunBaemas KOHCTpyKUuMa obecneymBaeT HU3KUN
camopaspsag ¥ No3TOMY OYeHb Marbll pacxon aHeprum n Boabl. [lonvBka Boabl TpebyeTca
npubnNM3nTenbHO TONbKO KaXable 4 roga B HOpPMalnbHbIX YCNOBUSAX KCMnyaTauum.

. Cpok cnyx6bl. Tpyb4yaTble, NONOXUTENbHbIE AMEKTPOAbI BMECTE C YCTONYUBBLIM K
KOppO3uM CBUHLIOBbLIM cniaBoM obecneynBatoT AONATUMIA CPOK CAYXObl NpU MOCTOAHHOM
3apsge (okono 15 net npyM HOpManbHOM HanpsXeHUW NOCTOSAHHOro 3apsaa npu +20°C).

. MoOHUTOPUHT. AKKYMYNATOPbl M3roTaBnNMBalTCA C COeAUHUTENAMU ANd NoAcoeAuHeHNs
CUCTEM KOHTPONS.

. PekomeHayemoe 3apsgHoe HanpsbkeHue 2,2310,1BonbT Ha 3NEMEHT.
. Kopnyca usrotosneHbl 13 nnactuka SAN.
. Mnamsa 3awmnTHble BEHTUNALNOHHbIE NPOOKM N YCTAaHOBOYHbIE 3NEeMeHTbl ( BKoYas

COEANHUTENMN U U30NMPYIOLLME KPbIWKN coeauMHUTeNein) NnocTaBnsaoTcs BMeCcTe C
akKyMynsiTopamu.

. Tun Tudor Safety SGF cooTBeTcTBYyeT TpebGoBaHusM n ctaHgaptam IEC 896-1, DIN
VDE 0510 yacte 2 1 SS 408 01 10.
Ownana3on emkoctn ot 50 go 300 Au.

AKKYMYNATOPHBIE BATAPEVM TUDOR SAFEPOWER OGIV (WWBELWA)
KpaTkoe onwucaHwue:



0 O6nactu npumeHeHua. CtaunoHapHble akkymynatopbel Tudor Safepower OGiV
Hambonee xopowo npucnocobneHbl AN MCNONb30BaHUA B 06nacTn TenekoMMYyHUKaUnm,
3HepreTuke, cUrHanusaummn, cuctemax 6e3onacHocTM u B gpyrnux obnacrax aBapuMmHoro
3HeproobecneyeHus, rae NpPeabABNSATCA cTporne TpeboBaHNA K HAAEXHOCTU U CPOKY
CNyX06bl akKKkyMynaTOpPOB.

. HeT pucka npoTeKaHUA KMCNOTbIl. DNEKTPONUT HAaXoaAUTCH B BMAe rens.

. KoHcTpyKkuusa nnacTuH. lNpoyHble NnockMe NnacTuHbl OTAUTBI U3 CTOMKOTO K KOPPO3uun
cnnaBa CBUHeLU - KanbLni - 0NOBO.

. MuHumMmanbHoe obcnyxuBaHue. KnanaHHO - perynupyembie akkKyMynaTOPHbIE
GaTapeu Cc aNeKTpoNMTOM B BuAeE rens He TpebyoT AONUBKM BOAbI.

. XpaHeHue. Huskuin camopaspsg v JONTUIA CPOK XpaHEHUS.

. HapeXHocTb. 3TOT TUN akKyMyNsaTOPOB B Te4eHWe MHOrMX neT usBecTeH cBoeu
HageXHOCTbHO.

. Cpok cnyx6bl. TpybyaTtble NONOXUTENbHbIE NAACTUHBI B COYETAHUM CO CTOMKUM K

KOppO3uun CrnnaBoOM CBUHEL - OfIOBO - KanbuUui AenarT akKyMynsaTopbl AONTOXUBYLLUMU NPK
aKcnnyatauum B pexume MnoCTOSAHHOro 3apsaga. lNMpoekTHbIn cpok cnyx6bbl 15 ner.
PykosoactBo EBPOBAT. lNpuHagnexat k kateropun High Integrity.

AOPYIrAA TEXHUWYECKAA UHPOPMALNUA.

. PekomeHayemMoe HanpshkeHne MoCcTOAHHOro 3apsa 2,25 BonbT Ha anemeHT.
. Kopnyca nsrotosrneHsl n3 nnactuka ABS nnu SAN.
. YCcTaHOBOYHbIE KOMMOHEHTHI, TAKUe Kak COeQUHUTENN N U30MNATOPbLlI CTaHO4APTHbLI U

NMoCTaBNAKTCA BMECTE C akKyMymnsaTopamu.
COOTBETCTBYIOT CTAHOAPTAM

. Tun Tudor Safety OpzV wnsrotaBnuBaeTtca B COOTBETCTBUMU C TpeboBaHMSAMUK cTaHgapTa
IEC 896-2.
. Ecnu kopnyc narotaBnueaeTca 13 nnactuka ABS, TO akkyMynsaTopbl COOTBETCTBYIOT

ctaHpapty VDE 0510 yacte 2 n SS 408 01 10.
Ownana3oH emkoctn oT 18 go 256 Au.
BaTtapeu ykasaHHbIx npoussoautenen noctasnset B Poccuio OO0 “YHUCOH”

8. I'Ipo6neMb| XpaHeHNnA CBUHLUOBbLIX aKKyMynAaAToOpoOB

CTeneHb akKTUBHOCTW ra30BbIAENEHUS NPU COXPAHEHUWU aKKYMynsaTOPOB 3aBUCUT OT
BbIGpaHHbIX CNOCOBOB UX COXPaHEHUS UMW KOHCEPBAaLMK, KOTOPbIE BRUSIIOT, B CBOK OYepenb,
Ha paboTocnocobHOCTb akkyMynsTOPOB NpW UX AanbHeEWLWeEN aKcnnyaTayuuu.

YCTaHOBMEHO, YTO B NPOLLECCE COXPAHEHMUS, OCOBEHHO MPX MOMOXMUTENbLHBLIX TEMMepaTypax,
3anUTbIX CBMHLOBO-KUCIIOTHBLIX aKkyMynaTopoB HabnwpaeTcs camopaspsii akKyMynsiTOpOB U
KOppO3Usi TOKOOTBOJOB, B OCHOBHOM, MOMOXWUTENbHOrO 3MeKTpoaa U MHTEHCUBHOE



BbligeneHne B atmocepy O2 n H2. 310 NnpnBOoAUT K yTpaTe eMKOCTU akKymyndaTopa, a
cnefoBaTeNlbHO, M K COKpALLEHUIO CPOKa ero crnyxosbl.

YCTaHOBNEHO TakXe, YTO MHTEHCUBHOCTb ra3oBblAeNeHNs B HEKOTOPON CTEMNEHM 3aBUCUT OT
KOHCTPYKTUBHbIX OCOBEHHOCTEN TOKOOTBOAOB, YaCTUYHO OT cnnaea, M3 KOTOPOro OHU
M3roToBMEHbl. Tak, N3 akkyMynsaTopoB ¢ TokooTBogamMu u3 cnnaesa Pb + 3,8%Sb Boigensertcsa
rasa B 1,5-2 pasa MeHblle, a c TokooTBoAamu u3 cnnasa Pb + 0,085%Ca - B 8-11 pas
MeHbLLUEe N0 CPaBHEHUIO C CepUNHbIMUK akkymynatopamu (Pb + 6,3%Sb +0,17%As).

Ha ocHoBe HabnioaeHunn 3a 4ONTOCPOYHBIM COXPAHEHUEM CBUHLOBbBIX KMCNOTHbIX
aKKyMYNATOPOB CMCTEMaTU3MPOBaHbI NPaKTUYECKMEe peKoMeHAauuun, KOTopble COAEeNUCTBYIOT
KaK CHMXXEHUIO YPOBHSA ra3oBblAeneHuns, Tak n obecnedyeHnio nocneayoulemn
paboTtocnocobHoCTH.

HoBble akkymynaTopbl 6bIBalOT: HE3apPSAXEHHbIE, C ANEKTPONUTOM, CyXO3apsiKeHHbIe.
He3apsXeHHble akkyMynaTopbl - 60nbwas peakoctb. [1py MapkMpoBke He3apsKeHHble
akkymynatopbl nmetot 6ykBy "H". Takue 6atapeu cobupatot B 6ok, He noaBepras nNnacTuHbl
dopmoBKe, T.e. 3apsaay B cneumann3npoBaHHbiX BaHHax. CoOXpaHATbLCA OHM MOryT 6e3
ocoboro Bpena onsa ceba natb-wecTtb n 6onee net. Ob6A3aTeNbHbIM B TaKUX Cryyasix
ABNAETCA NNOTHOE 3aBMHYMBaAHME NpobOK, JoMkHa O6biTb o6ecneyeHa repMeTUYHOCTb
BHYTpeHHero obbema akkymynartopa.

AKKYMYNATOPblI HOBbIE C 3aNUTbIM 3NEKTPOMMTOM MOXHO CTaBUTb Ha aBTOMOOUMb U cpasy
exaTb, HO ANna NpoAo/mKeHns paboTocnocobHOCTM akkyMynaTopa PEeKOMEHAYeTCss NPOBECTH
ANSA HEro KOHTPONbHO-TPEHMPOBOYHbBIN LMK CHavana pas3pagutb TOKOM, paBHbiM 0,1
eMKOCTH, Ao HanpsaxeHua 10,4 B npu nnoTHocTK anekTponuta 1,24 r/cm3, a NoTOM 3apsauTb
06bI4HBIM coco6om.

Camoe nonesHoe - npuobpectn 3anuTbi akkymynatop. Kak npaBuno, OoH 3apsbkaeTtcs no
BCEM NpasBunamMm B 3aBOACKUX YCNOBUSAX. DNEKTPONUT B HEM YUCTbIA, NpOBEpPEHHbIN. lMepen
OTNPaBKOW C 3aBoAda CONMWUAHLIN NPOM3BOAMTENb €lle B 3aBOACKUX YCIOBUAX KaXAYHo
GaTapeto nponyckaeT Yyepes Tak HasbiBaemyt kamepy "MUTOK". na aTon uenn NpuUrogHyto
Ansa akcnnyaTtauuu 6atapeto 3amblkaloT HakopoTKko Ha 200 mc. Tok npu 3TOM gocTturaer
6onbwon BennunHbl - 4o 800 A. Ho HyxHO oTmeTuTb, 4YTo FOCT 959-91 Takon NpoBepKn He
npegnycmaTtpmBaet. OgHako cobpaHHbIn ¢ HegopaboTkaMu akkymynaTop (Hanpumep, C NOXO
nponasiHHbIMM KOHTAKTaMu NepemMblYeK) M3 3aBOACKOroO Lexa nocne Takux UCnbITaHUN He
BblnaeT. NMOHATHO, YTO aKKyMynsaToOpbl MHOMMX 3apybexHbix hnupm He BbloepKaT Taknx
NCNbITAHUN, TaK Kak 3TU akKyMynAaTOPbl, Kak NpaBuio, UMEKT TOHKME NnacTuHbl (ToHbwe 1
MM). Tonctele nnacTuHbl (cevyeHmem 1,4 mm n 6onee) cnocobHbl BblAEpPXMBaTb
CyLleCTBEHHble Neperpy3ku: Nyck ABuratens 3auMon unu Bble3q Ha cTapTepe u3d 6onorta nnu
Ny>XWn He HaHeceT ocoboro Bpeaa TakoOMy akKymMynaTopy.

Cnenyet NOMHUTb, YTO XpPaHEHWeE 3anNUTOro ANEKTPOIUTOM, HEe 3apSKEHHOro akkymynartopa
6onee 1 roga 6e3 paboTbl ABnaetca "rnybokon cTapocTbio”, a ABa roga xpaHeHusa 6es
paboTbl - "BepHaa cmepTb". OTO 03HA4YaEeT, YTO C ANEKTPONUTOM, AOBEAEHHBIM 4O HOPMbI,



COXPaHATb aKKyMyNATOP MOXHO TOMbKO B 3apAXXEHHOM COCTOAHUWU AN YyCTpaHeHusd
cynecaTtaymu.

Cynbdartaumsa anekTpoaoB YCKOPSETCA Npu AONTOCPOYHOM COXpaHeHun 6e3 nopsapsaku.
Ana npegoTBpalweHna aToro o6a3atenbHbIM YCITIOBUEM HOPManbHOrO XpaHEeHUst KACMOTHbIX
aKKyMynaTOPOB C 3MEKTPONIUTOM SBMASETCHA UX cucTeMaTmyeckas noasapsagka. dTa
nogsapsiaka npon3BoanTCA OAMH pa3 B Mecsu: Ansd Hebonblwnx akkyMynaTopoB Tokom 10-
YacoBoro pexwuma, ans 6onbwnx akkymynatopos (Q>30 A4) TOKOM, COOTBETCTBYHOLLUM
BTOPOW CTyneHW 3apsagHON KPMBOMW, A0 MNOSABNEHUS NPU3HAKOB OKOHYaHWUA 3apsja Ha
npoTaXeHun 2 yacoB. Ha gonrocpovyHoe xpaHeHue ¢ 3NeKTPONMTOM MOXHO CTaBUTb
aKKymMynaTtopbl, KoTopble AatoT He MeHee 90% HOMMHaNbLHOW eMKOCTW.

3apsikeHHble 6aTapen C ANEKTPONMTOM HYXHO COXpPaHATb B NPOXfagHOM MOMELLEHUN Npu
Temnepartype He 6onee 0°C. OT0 3amennaeT camopaspsag, ra3oBblaeneHne u Kopposuto
nnacTuH 3a Bpems ux 6esgencreuns.

MakcumanbHbIN CPOK cOXpaHeHns BaTapen C INEeKTPONMTOM, KOTOpble He AatoT
OTPULATENBHOIO BAMSHUS Ha €MKOCTb W CPOK CMYXObl aKKyMynAaTOPOB C 3MEKTPOSNIUTOM,
cocTaBnsaeT: npu TemnepaTtype He Bbiwe 0°C - go 1,5 net, npu TemnepaTtype He meHee 20°C
- 0o 9 mecsues.

MuHnmanbHaa TemnepaTtypa gomkHa 6biTb He 6onee 30°C. BaTtapen, nocTtaBneHHble Ha
coxpaHeHue npu TemnepaTtype, Kotopas coctaBnsaeT 0°C 1 HMXKe, MOXHO MPOBEPATb He
yawe 1 pasa B Mecsl, Npu 3TOM HEOOXOAUMO KOHTPONMMPOBaThb NAOTHOCTb 3NEKTPoONuTa u
ero Temnepartypy.

CyxosapsKeHHble akKKyMynaTOpbl OTANYaTCA OT OCTallbHbIX TEM, YTO UX NMACTUHbLI Nepes
cbopkon 3apsxkaloT ((POPMUPYIOT), MOTOM MPOMbIBAKT U CyllaT ropsa4YnmM BO34YXOM C
Temnepatypon ot 60 go 180°C npu ckopocTu NOTOKa Bo3gyxa OT 2 o 6 m/c.
Cyxo3apsiKeHHble akKyMynsaToOpbl MOXHO XpaHWUTb B CyXOM 3aKpbiTOM nomeuweHun npu t=5...
30°C ¢ nnNOTHO 3aBMHYEHHbIMU rRyxumn npobkamm Ha npoTskeHun 1 roga 6e3 Bpepa, 2 roga
- Tepnumo, a 6onblwe - He pekomeHayeTtcsa. Cnegyet o6paTuTb BHMMaHWe Ha 0COBEHHOCTH
NOArOTOBKU CyXO3apsXXeHHbIX akKyMynaTOpoOB K 3apaay nocne AnuTernbHOro xpaHeHus. Ong
3TOr0 akKKymMynaTopbl 3annBalT 3NEKTPOSINTOM, MNOTHOCTb KoToporo Ha 0,02 r/cmM3 MeHblie
akcnnyataunoHHon. He paHee yem yepe3 20 MUH M He MoO3Xe 4YeM Yepes3 2 4 nocne 3anuBku
3NeKTponuTa HYXXHO NPOBECTU KOHTPOMb ero nNrAoTHOCTU. Ecnu NNOTHOCTb anekTponuTa
yMeHbwmnTcs He 6onee yem Ha 0,03 r/cmM3 OT NNOTHOCTM 3anNMBAEMOro 3NeKTponuTa, To
GaTapeto MOXHO caaBaTb B 3aKcnnyaTtauuto 6e3 3apsga, ecnu nNioTHOCTb ANeKTponuTa
yMeHbwmnTcs 6onee 4yem Ha 0,03 r/cm3, To ana 6aTtapen HY>XHO NPOBECTU NEPBUYHLIN 3apsg.
JlutepaTtypa:

bapkosckuli B.X. u Op. BriusHue 200U4HO20 XpaHeHUsl Ha napamempbl HeobcryXueaembix
CBUHU080-KUCTIOMHbIXaKyMmynsmopos/OnekmpomexHuka. - 1988. - Ne8. - C.6-9.



HepocTtaTkun CBMHLOBO-KMCNOTHbLIX akKkymynsatopoB (SLA):

BblaepXnBaoT HanMeHblIee YUCMOo UUKIOB 3apaa-paspsi No CPpaBHEHUIO C APYrMMU TUnamu
akKkymynatopoB (B cpeaHem 250 umknos).

He mMoryt xpaHuTbCs B pas3psiKeHHOM COCTOSHUK, (MONHbIA pa3psa BbidbiBaeT obpa3oBaHue
cynbcaToB ¥ Takyl NOTEPH €MKOCTU, nocne KkoTopon 6aTtapen He BOCCTaHaABNMBAOTCSA).
MoryT npumeHATbCA TONbKO TaMm, rae rnybokasa paspsaka npegcrtasnsgeT cobon cnyvanHoe
SABNEHUE.

Mpn Temnepatype 6onee 30 °C ob6pasoBaHue cynbdarta NPOUCXOAUT B reOMETPUHECKON
nporpeccuun. OrpaHnYeHHbIn cpok XxpaHeHua AKB ¢ anekTponuToM, He BNEeKyLnn K
HeobpaTumbiM npoueccam, 1,5 roga npu Temnepatype He Bbiwe 0 °C n 9 mecsueB npu
Temnepatype 6onee 20 °C.

MeaneHHbIn npuém 3apsaga (obbivHoe Bpemsa - oT 8 Ao 16 4). 1o cpaBHEHUIO C ApYyrMMM
TMNaMmun akkymynsaTopos.

Bonbwon camopaspsas - 8o 2% B CyTKM (B npouecce akcnnyatauyuu, segyllen K
obpasoBaHuio cynbdaTta, 3TOT NokasaTenb yBennunBaeTcs).

Heob6xoanmocTb npoBeAeHMs B CTAaUMOHAPHbIX YCNOBUAX KOHTPOSbHbIX 3apagHO-pa3psaaHbIX
LUMKIOB HE pexe 4YeM pas B nonroga.

Heo6xoanmMocTb NpoOBEPKN M NOMNOSMTHEHUSA YPOBHSA 3NEKTPONNTA CBA3M C €ro BblIKMMAHMEM B
npouecce akcnnyaTtauuu.

Cpok cnyx0bl akkyMynaTopa OrpaHuyeH:

- 10-10 mecsauamn B pexume "Takcn" U B 3KCTpeManbHbIX MOrOAHbIX YCAOBUAX;

- 40 5 neTt npu ycnoBuMm MakcumanbHOro cobnogeHus npasun akcnnyataymu.

9. HoBas TexHonorusa B o6nactu coxpaHeHus aHeprun: (PEKITAMA):

HoBasa TexHonorus, paspaboraHHas OOO "B.U.IM. TexHonornn", oTHOCUTCS K paspsay
OTKPbITUIA B 06nacTn coxpaHeHus aHeprun. MNpyn ncnonb3oBaHUN JAaHHOW TEXHOMOIMMU CPOK
paboTocnocobHOCTN akKyMynaTOpHbIX 6aTapen nNpakTUYeckn HeorpaHuyeH.

CoxpaHeHue 3aHepruu

MogudukaTtop "Omera" (naTteHT YKkpauHbl, MmupoBas 3aaska PCT) oTHocutcsa K paspagy
OTKPbITUIA B 06MaCTN COXpaHEHUS IHEPTUN.

KapavHanbHO MeHseTca npeacTaBrieHMe O XMMUYECKUX npoueccax TokoobpasoBaHusa B
HEeTpPagUUMOHHBIX UCTOYHMKAX TOKa (aKKyMynAaTOPHbIX YCTPOMUCTBaxX BCEX BMOOB M TUMOB).
OdekTbl MogndukaTopa:

- Cpok cnyx6bl akkymynatopa npakTM4yeckn HeorpaHu4eH!



- YBenunuyeHue 3C akkymynatopa nosbiwaeT eMkocTb AKB Ha 15-25% (Hanpumep, 6CT60
aHanoruwyeH no xapaktepuctukam 6CT70).

- YMeHbLlIaeTcsa M3HOC nopuwHeBon cuctembl. 70% wn3Hoca gsuratensa npuxoauTcs Ha MOMEHT
3anycka npu gNMTenbHOM OBWXEHUU noplHen 6e3 HeobxoaMMoro MacnsaHoro gaBreHus.
YBenuyenve 3C n emMKOCTU NO3BONAET 3HAYNTENbHO 06NerynTb 3anyck Apuratens,
0CO6EHHO B YCNOBMAX HU3KUX TEMMepaTyp, 3a CYET YBENMUYEHUSA KPYTALWEro MOMeEHTa
(ousenb) 1 yBenuMyeHus nogayun HanpsXKeHus Ha cedy (kapbropaTop).

- OTcyTcTBME camopaspsaa.

B 1996 r ykpaunHCKMM YYE€HbIM - NHXeHepoM-xummnkom ConpgateHko H. . 6bina BbiBegeHa
HoBas xmmuyeckas popmyna camoro npouecca Tokoob6pas3oBaHus, CBA3biBatoLlas
cBo6OaHblEe MOHBbI CBUHLA. B pesynbtate npyMMeHeHUsa KOTOPOM, NpekpaliaeTcs
obpa3oBaHMe CEPHOKUCOro CBUHLA.

[obuTbca aToro pesynbtarta OH CMOTr C MOMOLLbIO U30BPETEHHOIrO UM BeLecTBa MMEHYEMOro
B Hayke - moandukatop. TemM cambiM OH NOCTaBMWI TOYKY B peleHun npobnemsbl
OONroBEYHOCTU aKKyMynaTopa M MNOBbIWEHUS ero 3NeKTPOTEXHUYECKUX XapaKTEPUCTUK.

Moaudukatop "Omera" : MpeumylecTsa TeXHONOrnm

HekoTopble M3 OCHOBHbIX NMPEUMYLLECTB TEXHOIOMMU MPUMEHEHUS MOoANdMKATOPa MOXHO
npocrneuTb Ha Npumepe criegyrwmx NcnbliTaHUN:

15.11.2003 13 "cbipbix" nnacTuH ogHon napTum Gbinn cobpaHbl ABa akkymynaTtopa 6CT60.
OawnH akkymynatop (Ne1) 6bin 3anuT 9aNeKTPONUTOM CEPHOWN KUCNOThbl U chopMUpoBaH
(3apsaxeH) npeanpuatnem "NMAK".

BTopon akkymynaTtop (Ne2) Obin 3anuT anekTponmMToM M cOopMUPOBaH (3apsixkeH) ¢
npumeHeHnem moaundukatopa "Omera" B r. BuHHnya. Akkymynatopbl B paboTte He Gbinu.
HakaHyHe 26.03.2004 akkymynaTtopbl 6binmM nogsapsxeHbl ANa KOMNeHcaunun camopaspsja.
26.03.2004 B r. Yepkacchl Ha npegnpuatumn "NINK" 6binn npoBeaeHbl CpaBHUTENbHbIE
UCNbITAHNA aKKyMynsaTOpPOB.

1. 3navanbHag J[C.
E (Ne1) = 12,67 B.
E (Ne2) = 12,90 B.

2. MNpnem 3apsga.
Bpem4a - 15 MuHyT, cuna Toka - 6A.
(Ne1) = 14,25 B. (Ne2) = 15,49 B.



[[a3oBbIAENEHNA He Ha6J'IPOD,aJ'IOCb HW Ha OAHOM U3 aKKyMYJiATOPOB.

3. CtapTepHble ucnoitanma , t = 15 ?C.

Bpewms 30 cekyHA 60 cekyHf 90 cekyHA
XapakTepucTuku I, A U, B I, A U, B I, A U, B
AxkkymynaTop Net 170 10,35 180 10,36 - -
AkkymynaTtop Ne2 190 10,5 190 10,43 190 10,35

4. TaroBble UCMbITaHUA.
AKKYMYNATOpPbl COeAMHEHbI NocnefoBaTenlbHO Ha OAHY Harpy3ky, Obinu noagkntoyveHsl B 10:43,
t=15?C.

Bpems 10:45 11:15 11:45 12:15 12:45 13:15
l, A 13,75 13,25 13,125 13,0 12,75 10,75
U, B (Ne1) 12,03 11,88 11,71 11,49 10,93 8

U, B (Ne2) 12,23 12,06 11,9 11,7 11,39 11,25

B 13:15 ucnbiTaHnsa 6binn NnpekpalleHbl, Tak Kak akkymynatop Ne1 nepectan BbigaBaThb
XapakTepucTukmn B cooTBeTcTBUn ¢ TpebosaHnamn MOCT.

BbiBOAbI:

AKKYyMynaTop, cpopMupoBaHHbIN C NpuMeHeHMeM mMoaudukatopa "Omera" 3Ha4YnTENbHO
NpeBOCXOANT CTaH4apTHbIA akkymynatop 6CT60 no cTapTepHbIM XapakTepuctukam, no
npvemy sapsga u no TAroBblM XapakTepUcTukam.

OTcyTCTBME MOHOB CBMHLA B 3NEKTPONUTe He NpUBOAUT kK obpasoBaHuio cynbdaTta cBMHUA B
npouecce TokoobpasoBaHusa npu paboTe CBUHLOBO-KACIOTHBLIX aKKyMyNnsTOPOB.

Mpu ucnonb3oBaHum moandukatopa Omera BbikMnaHue BOAbl He co3faeT HeobpaTumyo
CYJNIb®ATALUNIO. JonuBaeM Boady, AO3apsiKaeM akKyMynaTop u - CHoBa B paboTy.

Mano Toro, MOD,I/I(*)I/IU,VIpOBﬁHHbIﬂ AKKYMYyndaTop HAaMHOrIo aKTuBHeM npnHNUMaeT 3apaa,
NnO3TOMY BOAaA NPAaKTUYECKN HEe BblKMMNAET.

MpenocTepexeHne oT aBTOpa CTaTbMu:

Bcsakve mMoandumkaTopbl yny4dllarT HEKOTOPbIe XapaKTEePUCTUKU aKKyMYNATOPOB U He (hakT,
yTO NpY 3TOM He yxyAwatwTcsa gpyrne. He gakT 4To He yKopaumBaeTCs XU3Hb akKyMynsa™
Topa. ByabTe 0CTOPOXHbI.



OnAa 4ero ucnonb3ywTca AobaBku?

[o6aBkn Mcnonb3yTCa rnaBHbiM 06pa3oM AnNSA yBENMYEHUA KO3 PULMEHTA UCMONb30™
BaHWSA aKTUBHOW Macchbl anekTpoaa (yBenuyeHne eMKOCTU), YyBEeNUYeHUs nnowiaamn KOHTakTa
3aneKkTponuTa ¢ akTUBHOW Maccoun anekTpoda (yBenuueHue paspsafHbiX TOKOB), CHUXEHUe
WHTEHCUBHOCTU MpPOLLECCOB camopaspsia U yBenndeHme npovYHOCTU 3nekTpoaa.

B cBA3M c TeM, 4YTO YCNOBUSA NOMNOXUTENBHOINO M OTPULLATENBHOIO 3NEeKTPOA0B PasfNYHbI,
TO 1 gobaBKkM ONA HUX pasfnNYHbI.

Ona ynydweHus xapakTepucTUK NOMOXUTENbHOrO arnekTpoda (tonwuHa 1.52 Mm) paHee
MCNONb30BaNuUCb CypbMsHbIE CMMaBbl C LeMnblo MOBbLILLIEHUA PbIXIIOCTM 3nekTpoga u
COOTBETCTBEHHO YyBenuyeHue yaenbHon eMkocTn anektpogda. OgHako cypbMa nepexogu B
3MeKTpoNuT 1 nosbiWwaeT ra3oobpasoBaHue Npu 3apsge, YTO CAEPXMBAET ee NnpuMmeHeHue. B
HacTosllee BpeMs 4valle MPUMEHSIOTCA CBUHLIOBO-KanbLMeBble cnaBbl. TakMe anekTpoabl
6onee NpoYHbl M NO3BONAT UCNONb30BaTb 6ONbLWNIA NPOLEHT akTUBHOM Macchbl. Ho, Ha
rpaHuue Takoro afiekTpoda M akTMBHOW Macchl obpasyetcss cnabopacTBOpPUMbIA CIion
cynbdaTa cBMHLUA. YTO BedeT K yBENMUYEHUID BHYTPEHHEro CONpoTUBMAEHNS akKyMynaTopa.
Ansa yacTMyHoro peweHnsa aTon npobrnembl B anekTponut AobaBnsaT OChOpHY KUCMOTY,
yBennyMBalLy pacTBOPUMOCTb CyrnbdaTa CBUHLA.

Ha oTpuuatenbHom anektpoge (TonwwuHa 1.44 mm) npumeHsatoTca gobaeku cynbdaTa
Gapusa unu cynbaTta CTPOHUMSA, a Takke rpaduT um nurimnH. Kpuctannel cynbgarta 6apus u
CTPOHLMUSA CXOXMU C cynbaTaMmn CBMHLA YTO NO3BONAET UM UrpaTb Pofb LLEHTPOB
Kpuctannuaauum (ponb genaccuBaTtopoB). [NpumeHeHne aTux gobaBok cnocobCTBYET
CHUXKEHUNIO BHYTPEHHEro COnpoTUBIIEHUS aKKyMYNSaTOPOB.

Ana ymeHblweHna camopaspsga akkyMynsaToOpoB B 3NEKTPONUT BBOAAT MHIMOUTOpPLI
camopaspsga - opraHmyeckne gobaskn. Ho oHM mMmeroT oTpuuaTesnibHoe CBONCTBO -
yMeHbLIEeHNe paspagHbix TokoB. Tpebyetca cobnogeHne 6anaHca B npuMeHeHUn Ao6aBoK.
Mpy NpMMeHeHUN [ONONHUTENbHbIX 406ABOK HEOOXOAMMO NMOMHTEPECOBATLCA WX
COBMECTMMOCTbIO C AaHHbIM TUMOM akKyMyNsaTOPOB.

10. MHeHuna nonb3oBaTene akKKyMynsaToposB
(NMM4HOE MHeHMe, aBTOp He Bcerga pasgenser)

BaTtapen OPTIMA:
1. MnaBHoe npuemyliectso ONTUM - MU3EPHOE BHYTPEHHee conpoTuerieHue. Moatomy 75 a/u
OnTuma Ha 6onbwunx Tokax paboTaeT npumepHo Tak xe kak 120- 150 TaroBble knaccuyeckoun
KomnaHoBkKu. A Takxe npober: Ha 150-AmMnepyacoBon TATOBOM MOXHO npoexaTb nobonblie,
yeMm Ha 75-AmnepyacoBon OnTUMe. NpyM ManbiXx CKOPOCTAX Aa, a BOT npu 60onbLlnx
CKOPOCTSAX U yCKOpeHusax npober cpaBHAETCS.



2. B cBS3K c ynoMunHaHuem o "renesbix" 6atapenkax. Jleoy, Ontuma n MuHonTa - He
renesble, a AGM !!ll laBaiiTe nx npaBunbHO Ha3biBaTb - @ TO NpoAaBLUbl GaTapeeek
OXpEeHeBalT OT NONbITOK HAWTU B CBOEM accopTuMeHTe renesblie. "CTapbie” 6oMubl 3TH
3aMOpPOYKM YXKe 3HAT, a BOT BHOBb NpubbIBalOLWME, HAYMHAKOT NyTaTbCA.

3. OnTuma WTaATOBCKOro pasnunea (BO3MOXEH U aHIMUNUCKUIM BapuaH) Mkcang ucnaHcKoro
npousBoacTea, Jleoy (Kutan) asnaotca AGM 6aTtaperikamu. Mpae 6bin KOpa JlornHos B
Takux yTBepxaeHusax. cnonb3oBaHme MX B UHbIX MOMOXEHUAX (NpakTUKa Ha kKapTax)
NPUBOAUT K BblAABMMBAHUIO Yepe3 ApeHaXHble KnanaHbl HEKOTOPOW YacTu anekTponuTta
HECMOTpS Ha cenapaTopbl.

B 3apagke vHamBuayanbHO kKaxaoun 6atapenkm He Bce Tak 6e3obnadyHo. OcobeHHO B cnyyae
ncnonb3oBaHma ONTMM, NO3BONSAKLWMX B KaXXAOW BETKE NOAHMMATb 3apAnHble TOku Bonee
100a. Yto cokpawaeT BpeMs 3apsiaa Ha Nopsiaok, A0 AECATKOB MUHYT. Bce 3gopoBo, kpome
OorpomMHon maccbl nposogoB. A ecnn 3Y BHe aBTO, TO elle U HeOOXO0AUMOCTb NPUMEHEHUS
OrPOMHbIX pa3beMoB. MbiCnb Npuwna NpyM yCTaHOBKE Ha Tpanke 6aTapeek pynoHHOro tuna.
4. TMpuwen k mbicnn, rmags Ha rpynny 180A*4 6-BonbToBbIX AKB, rynsawowmx 6e3 gena yxe
uenbin roq. OHM CNOKOWHO BOMbIOT NOMHbIN 3apaa B 6opTtoBble OnTuMbl 3@ 25-35 MUHYT.
OnTumbl B Havane 3apsga CNOKOMHO BOCMPUHUMAIOT COTHIO amnep.

B obowux 6nokax gonxHo 6biTb pasHoe konunvectBo AKB. Mpu 120 B Ha GopTy, Kak MUHUMYM
Ha aBe 6onbwe B 3apsgHom 6roke.

Mo MockBe HyneBble 55-ku ctoaT 240 6akoB, npuMepHO. Pedb naeT o TaroBbix 55-kax.
KenTbix. OHM no-npexgHeMy COXpPaHAKT HU3KOEe BHYTPEHHEe ConpoTuBreHne, MoryT
BblgaBatb 700-800a 6e3 npocagkn HanpsixkeHus (pasroHbl), npuHumatb Tokm B 100a n 6onee
(yckopeHHas 3apsigka, rnmybokas pekynepauyus).

5. Nenan 3aka3 Ha AKB OnTuma n Ha cante MOCKOBCKOro npeacTaBUTeNbCTBA Halen
ohuumansHy nHpopMmauuto: batapenku 3apaxaroTca B TedeHue 6 yacos Tokom 10a, 50
MUHYT TokoM 60a. JonyckatT 3apagHbie Toku go 300a.

6. Tenepb 0 cynbdaTtaumun. MNpn paspage akkyma Ha ero nnactuHax obpasyetcs cynbdar
ceuHua. MNpu 3apage cynbdat paspywaetca. 910 M ecTb obpaTtnmaa cynbaTtaumns.Ho ecnu
nocaguTb akKyMynaTOpbl U OCTaBUTb €ro, TO MNMacTUHbI pacnupaeT U3HYTpU cyrnbdaTom.
MponcxoauT HapyleHue CTPYKTypbl NnacTuHel. Beab nnactuHa ogHOBPEMEHO U akTUBHAas
Macca u TokoHecywasa cTpyktypa. CynbcaT HauynmHaeT cpacTtaTcs U KpuctanmaoBaTcs.
TepsieT BaneHTHOCTb. Y HEro pes3ko Bo3pacTaeT COMpPOTMBIIEHNE N OH GoNnblie He CMOXeT
OTOaTb KUCMOTHbLIN OCTATOK B 3MEKTPONMUT Npu NpoTekaHuu 3apsaHoro toka. lMopobl
3aKpbiBaOTCA.OTO N ecTb HeobpaTumasa cynbdartauma. NaBHoe ee He gonyckatb. A ecnu
OHa eCcTb pacTBOPATb MaNOTOYHbIMWU LUKIaMW.

Moyemy MOXHO paspskaTb 60NbWNM TOKOM, a 3apsaXaTb OOMblIMM TOKOM Henb3sA. JTa
ANCNPONOpLUMSA CBUHLIOBOrO akkyMmynsaTopa Bbl3BaHa 0CO6eHOCTbi0 ero paboTbl 3akNo4YeHon B
cnegytowem. Obbem cynbaTta CBMHUA HaMHOro 6onblle YeM Yy NepeKkucu CBMHLUA U Tem
6onee y rybyatoro cBuHua. MO3TOMY KOrga akkymMynatop 3apsiKeH BCE KMCNOTHbIE OCTaTKM B



3MeKTpoNnuTe M NnacTtuHa npefctaBnaeT co60n NOPUCTYH CTPYKTYPY C OTKPbITbIMU MOpamu.
N npu paspage 6onbliM TOKOM TOKOHECYLIME MOHbI TAaBMHON YCTPEMMAIOTCA B 3TU
OTKpPbITble NOopbl K ycrneBalT obecneunTtb 6Gonbwon Tok. Korga xxe akkymynaTop paspsikeH,
NANOTHOCTb MalieHbkas N BCe KMCMOTHbIE OCcTaTkM B nnacTuHe. lopbl 3akpbiThl. A ecnn
NbiTaTbCs 3apsixaTb 0ONbLIMM TOKOM 3Ta NaBMHA MOHOB Ha CMOXET MPOWNTM CKBO3b HUX U
Ha4YHeT paspylaTb CTPYKTYpYy NnacTuHbl. Tak 4To He cTouT npesbiwaTb Tok 0,1 C, ocobeHo
npu HU3KUX TemnepaTtypax. Korga noaBuXHOCTb MOHOB nroxas.

7. TpMMeHATb MHTeNneKkTyanbHbIN 3apsaaHUK Heobxoammo. Beab NnpuMeEHSIOT Takne 3apagku
ana nutusa. foyemy He XOTAT NPUMEHATb ANa CBUHLA. MnuM noToMy 4YTO OH CTOUT AelleBne.
K ToMy e ecnu cTapble akkyMynsaTopbl C XUOKUM 3NEKTPONIMTOM U CBUHLIOM U3 OTXO40B
KMNATUTb MOXHO, HO HOBblE MaNoCypbMAHUCTbIE U reneBble Henb3sa Boobuwe. Koraa npouecc
3apsga nogxo4uT K KOHLY Ha MONOXUTENbHOW nnacTMHe Becb Cynb@aT npeBpaTurncd B
nepekncb cBuHUa. Ecnu He CHATbL TOK 3apsaga TO 3NeKTPOHbI ByayT yXxoauTb C NNACTUHBI U
panbwe. Ecnn nnactuHa cypbMAHUCTAs U 3MNEKTPONUT He TaKOW YUCTbIA Kak Hago TO NpPoOCTO
OyaeT MATU 3NEKTPONnun3 BOAbl U TOKOHECyLasa nnacTuHa He paspywaetcs 6bicTpo. Ha HoBbIX
aKkymynaTopax cBuHel n3 pyabl. lNnactMHa manocypbMAHUCTaSA.ONEeKTPONUT YUCTbIN N B
KOHLe 3apsiaa HeT anekTponusa. M Bcsa TshkecTb oTOopa 3NEKTPOHOB NOXUTCS Ha
TOKOHECYLLYI0 peweTky. A reneBble akkymbl BOOOLLE HE NEPEHOCAT KNUNAYEHME,Y HUX
ceBoncTtBo abcopbumm rasoB orpaHuyeHo. MNyno KynueB LOPOron KaYeCTBEHHbIN akKKyMynsaTop
3KOHOMMUTb Ha 3apsgHuKe. A TO OH NPOAEPXKUTCS elle MeHbLUe YeM cTapbiin. Tenepb Ha cyeT
nobueku. JobuBka HeOB6XoaAMMa.OTO TONbKO Ka)XXeTCHA YTO HEeT pasHuUbl Kak 3apsixaTb,
ManeHbKMM TOKOM B KOHUE nnu gobuskon. [1na CBMHLOBOrO akkymynstopa pasHuua
6onbwas. B KoHue 3apAga Ha nonoxuTtenbHon nnactuHe 6yaet 85-90% nepekncu cBuHUA.
CynbaTa ocTaeTcs o4eHb Maro M OH BECb MPSAYETCS B NnacTUHe BO3ne TOKOHecyLlen
pelweTkn. Bce nopbl OTKPLIBAOTCA U 3MEKTPONUT BbICOKOW MNOTHOCTU AobGupaeTcs Ao
peweTkn. Ecnn naoet 3apsag manbiM NOCTOSAHHBIM TOKOM TO co3gaeTca anddepeHT
NAIOTHOCTU M AEPXKMUTCA NOCTOAHHO. W peweTka noaBepraeTcs BO3AENCTBUIO dNeKTponnuTa
Gonee BbICOKOW NAOTHOCTM YeM Mexay nnactuHamu. En aTto Henerko gaetca. A korga naet
AobuBka BO BpeMs nay3 NiOTHOCTb BO3Me peleTkn ymeHbliaeTca obneryasa ee
cywectBoBaHue. MNOTHOCTb B NNnacTUHe BblpaBHMBAETCA. Tak YTO 4OOMBKA OYEHb HYXHa U
nonesHa.

Batapeu Minn Kota, Leoch un gpyrue:
1. Akkymynatopbl Minnkota GbiBatoT Tpex BUAOB.
Cawmble gewesble - mapkuposaHue DP ( oBOMHOro AevcTBus ) UCMNOMb3YOTCA Kak Ans
nepemMelleHns Ha Hebonblune paccTOAHUA, Tak U ANS enekTposanycka 6€H3MHOBOro
asuratens. MapkupoBaHue DC- rny6okon paspsiaku (24.27.31) emkocTtbio 85,1051 130 A
2. 41 Tak noHUMatlo anbTepHaTuBbl NO LeHe kavyecTBy kpoMme AKB Jleou noka HeTy?
JNleoy y Hac moxHo 3akasatb onT 10wT no 4100p 100A/h, noporoBaTo BbIXOAMT.



MocnegHsasa ueHa Ha onTe 6bina 126 gonnapos. Ja, y EBreHus B OHeproTekce. M.
Bonrorpagckuin npocnekt, CKOTONPOroHHbIn npoesn. Yn. TanannxmHa, B TOM panioHe.
KoHeyHaq aBTonanHa. T. 786-36-66.

3. E3gun Ha Jleoy, npeTteH3un He emeto. Cenvac npukatboiBato MuHH-KoTa, Te ke TposHbl.
105a4. BenyT cebsa Ttak xe. [NpumepHO paBHas npocafka.

4. YTBepxaanocb, 4to And MuHH-KoTa emkocTbto 130 a*y4 HopmMmupyeTcsa paspsaHbli TOK B
25a. 310 He Tak. [Ang TaroBbix 6aTapen NpuMHATO cumTaTb 6€e3BpeaHbIMU TOKN, YUCNEHHO
paBHble eMKoCTU. [Mockonbky ykasdaHHble AKB Tsaroso-ctaptoBble, B ABa pa3a 6onbLlue.

Mpoune GaTapewu:
1. JINTUN-NOHHBIE aKKyMynsaToOpbl goporn, n Tpebytt BMS, a CBUHLOBO-KACNOTHbIE UMEIOT
Manyl yaenbHy 3Hepruio, Tak novyemy 6bl, noka ueHbl Ha Li-ion He ynanu, ucnonb3oBaTtb
6onee geweBble HUKeNb-MeTanrMApUaHble akKyMynaTopbl, Kak HEKY 30M0TYyl0 CepeauHy.
HekoTopble npon3BoaAnTENY NPakTUYECKU MOMHOCTLI0O M3baBunucb OT adpdekTa NnamsaTu B
3TuXx akkymynatopos. Purens n HUAU "UcToYHMK" nX He Npon3BOAAT HECMOTPS Ha TO YTO Ha
X canTax OHW NPUCYTCTBYIOT, y3HaBar.

2. Bbinn utanbaHckue n3 HenepepaboTaHHOrO CBMHLA, NO 3asBNEHUIO NPOLABLOB 3TN
GaTapelikm OONXHbI BblAepXuBaTtb rnybokne paspsabl. XBaTuno Ha Heckonbko mecsueB 50%
paspsagos... yxe nocre npumepHo 100 yMknoB eMKOCTb cTana nagatb , nocne 200 yuknos
Havyanu NonHocTblo BbiMUpaTb Barapenku.... BoT Bam u rpabnu craptepHbix 6aTapeek.

K coxaneHuto, oTpuuaTenbHblin ONbIT akcnnyatauum ctaptepHolx AKB B kavyecTBe TAroBbIX
6bln He TONbKO y MeHs, HO Uy Bnaga Ha "lMpoToHe" y meHs 6binn 100a*y y Hero 200a*y.
OnbIT 3aKOHYMUIICA OOMHAKOBO MMla4YeBHO, HE 3aBMCMMO OT TOKOB pa3psna. Beab nwobble
cTapTepHble 6aTapen He nbAT pa3psga 6onee YyeM 20%-25%, 1 npu 3TOM UMEKOT B
OydepHOM pexnme cpok cnyx0bbl B cpegHem 5 net. [py 3TOM camble NpoOCTbie renesble
GaTtapeun npu TOW Xe eMKOCTM CTOSIT MakCMMyM B 2 pasa AOpOXe XOpPOLIMX CTapTEepPHbIX HO 3a
TO UmetloT B 6 pa3 6onblimin pecypc no rny6oKnumM UMKnam 1M Ha nopsakum 6onblinin pecypc B
35-50% uwmkne. Hy ecnu yx B3anu, Kak roBOpUTLCA - Kyfa AeBaTbCH... , KGK MOXHO MeHblue
paspskanTe 1 No BO3MOXHOCTU NOCKOpee cTaBbTe Ha 3apsaj.

3. Uto kacaeTcs pasgensHoro 3apsiga. Ana CK 6atapeek nanuuweH. Nocne Meca4Horo
NpoCTOS B CBA3U C MOUM OTbe34O0M Ha Ypan, 3aMep Ha HecKomnbKux rpynnax Jleoy nokasan
MakcumanbHbI pa3bpoc go 0,1 BonbTa. Kak Ha 45-x, Tak n 120-x Jleoy. ®paHuysckne 180-ku
BooOLLle aepxaT 3TO paBEHCTBO B TeyeHne 6 mecsaueB.

4. Hacuet pecypca ansa nutmesbix 6atapen 2000 ymknos - 3TO NpaBga Npu HENpepbiBHOM
umMknuposaHuu (pexum: 1 vac paspsag - 3 yaca 3apsa) Nnpy YyCroBUKW XOPOLLEro oxaxaeHus,
TO eCTb NpW TakoOW 3KcnnyaTauuu B TedyeHue roga, Ha batteryuniversity.com ecTb

nccrnegoBaHne nanbYnkoBon NuTueBo-kobanbToBon Gataperkn (1000 uMKkNoB NO NacnopTy),
KoTopas Bblgepxana Ha MHoro 6onblue n3-3a KOPOTKOro cpoka akcnnyartaumn. lMpo 10 net -
3TO ecnu XpaHuTb nNuTueByto 6aTapeto B npoxnagHom mecte Ha 40% 3apsiKeHHy - Toraa


http://batteryuniversity.com

370 peanbHo (Ho 6onbwe 1000 unknoB B 3TOM crnyyae Bbl OT 6aTtapen He pobyaeTte).
naBHbI 6UY NUTHMEBbLIX BaTapen - cTapeHne CO BPEMEHEM, KOTOpOe 3KCMOHEHLUManbHo
pacTeT ¢ pOCTOM TeMnepaTypbl XpaHEHUs, a B NAaCNOPTHbIX AaHHbIX HA GaTapenkn KuTanubl
noyeMy-TO He yKasarnu Ha yCrnoBUS, B KOTOPbIX MONyYeHbl pe3ynbTaTthl, U ABMSANUCH NK
OAMHAKOBbLIMU YCrOBUSA AN MPOBEPKU PasfnYHbIX napameTpos.

PeanbHO B ycnoBusix cpegHen nonocel nutneBasa 6atapes byaet pabotaTtb okono 5-7 ner
(Heckonbko 6onee 1000 uMKNOB, NOCKOMbKY NUTUN-MapraHueBble 6atapen, B OTANYUN OT
APYrMX NUTUEBBLIX MPU CTapeHUn TEPSAIKT EMKOCTb, a He YBeNnninBalT BHYTPEHHee
COMNPOTUBIIEHME), N TO, ECNU HE MeperpyxaTb ee TOKOBbIMU Harpyskamu (He OTHOCUTCSH K
NUTUEBO-XemNe3HbIM - UX MOXHO MCMONb30BaTh Kak cTapTepHble 6aTtapen) n He 3apsaxaTtb ee
npu Temnepatype Huxe 0, cneantb, 4TOObI Bonbliee KONMMYECTBO BpeMeHU oHa Gbina
HanoNoOBMHY 3apsXXeHHOW N He JonycKaTb NOMHOro paspsja.

O 3apsape akkymynaTopHbIX 6aTapen:
1. Bonpoc B cnegytowem: no mHeHuto konner gaxe AKB BbinyuweHHble B 04HOW napTuu
OOBOMbHO OWYTUMO OTNNYAOTCA NO NapameTpam, YTO CKa3blBaeTCA HEraTMBHO Ha UX Cpoke
cnyx6bl. MHe nocTynuno npeanoXeHne U3roToBUTb 3apsiiHOE YCTPOMCTBO C BO3MOXHOCTbIO
3apsxaTb kaxayw AKB HesaBucumo gpyr ot apyra.
[locToMHCTBA AaHHOro MeTtoaa:
- Bce GaTapeu 3apsxatoTca B HaMbonee nogxoaawnx (LWagsawmnx) pexummax.
- baTapeun 3apsaxarTcs HEe3aBUCUMO T.€. NMPaKTUYECKN UCKMIOYEH BapuaHT nepesapsagku
oOHOW Npu Hepo3apsake ApYron.
- BU3yanbHO BO3MOXHO KOHTPONMMPOBAaTb, YTO MPOMCXOAUT C Kaxaon m3 6aTtapen u B Kakom
COCTOSAHUN OHU HaxoOATCH.
HepoctaTkn gaHHoro metopa:
- LOCTaTO4YHO cepbé3Hble rabapuTbl (MPUMEPHO CUCTEMHbIN Brnok ATX).
- CNOXHOCTb cxeMbl (5...7 oTAeNbHbIX NOCTOB).
- Heo6xoQMMOCTb nepekomyTauum onsa npouecca 3apsaku (bonee AnuHHbIE NpoBOAA U
Hanu4ne OOMOSNTHUTENbHbIX KOHTaKTOB).
2. CmbiCcn HegonyueHnsa cynbdaTtaumm Kak pas B TOM, 4YTO nocrne nboro paspsga A0XKeH
He3ameanuTenbHo criegoBaTbh 3apsag!!!! A ceon anekTpoMobunb nopsapsikat MO HECKONbKO
pa3 B AE€Hb, MO BO3MOXHOCTK Nocne Kaxagon noesgkn. Buepa 60 kM 3a oeHb U aBe
noasapsagku , cerogHa 43km 1 ogHa noasapsaka...
3. O 6onbwnx paspsgHbiX Tokax - cornaceH, mom O6epoHbl Hanpumep pacyutaHbl Ha 1400A
B TeyeHun 10c paspgaga c nocnegytowen 30c nays3omn, BOT OTHOCUTaNbLHO 3apdaia -
npon3BoauTeNb HAaCTOATENbHO HEpeKOMeHAyeT NogHMMaTb HanpsXeHue 3apsja Bblle
13.5B, a Ha TakoM HanpsxeHuun gaxe moun 6atapenkn 6onbwe 0.2C He BO3bMYT.... 1 TO B
Havyane 3apsga.

MMNynbCHUKK BUAEnN, CTOMMOCTb aBToMaTU4eckoro Ha 6.6A 52%. M3 nHankauum Ha Hém



Tonbko 3 cBeTtoauoaa (cetb, paboTa, NOMHLIN 3apsa) K COXANEHUIO UMEHHO TakoW BapuaHT
MHe He noaxoamT. Ha 20A Kk coxaneHuio He BuMaen HU4Yero (HaBepHoe NNoxo uckan
MpoussoauTtensb, BUAUMO, pekoMeHAoBan HanpsxeHne He 6onee 14,5 BonbT Ha GaTapenky?
4. Takke MHOro nyTaHuWuUbl BCTpeyaeTcs nNpu paccmoTpeHun npobnem 3apsaga. enesbix AKB,
B YacTHOCTM. "3HaTOKN" aBTOPUTETHO NpeanarawT 3apskaTb UX Temu xe 3Y, 4TO N 0bOblYHbIE
ctaptepHble 6aTapenkn. 3abnyxaeHue. HecMoTpsi HAa CXOACTBO B XMMUYECKOM COCTaBe
NAacTUH U SNEKTPONUTa, UCTOYHUKU 3HAYUTENBHO pPasHATCA XapakTepuctukamu. He 3anesas
rnyboko B CyTb BOMPOCA, CKaxy TONbKO criegyouiee. B otnmymne ot 0bbluHbIX, a Takke AKB
AGM TexHonurnu, renesble UMEOT CTPOrne orpaHUYeHnd no HavyanbHOMY TOKY 3apsja
(ykasaHbl B MapKMpOBKe) U HEe MOTYT 3apsaXaTbCHd Npyv NOCTOSHHOM HanpsiXXeHuud, 4To
XapakTepHo onsa 6onbWNHCTBA 3apsaaHbIX YCTPOUCTB. He TepnaT nynbcaunun 3apsagHoro
ToKa.

N BTOopoe. Ecnu o6biyHble AKBE MOryT CNOKOMHO NMepPEeHOCUTb NOBbLIWEHHbBIE HAMPSXXEHUSA B
KoHUe 3apsga oo 15,5 n gaxe 16 BonbT, ANs renesbix npesbiweHne 14,4-14,6 BonbTa
ABNAKTCA rybuTenbHbIMU.

C paspsagom, Konb 3aluna pedb, TOXe BCe He B NOMb3y rernesblX.

HecmoTpsa Ha JOPOroBU3HY, OHU MeHee NPUroAHbl AN UCMOMb30BaHUA 3MeKTpoTpaHcnopTe.
lMockonbKy He MOryT oTdaTb B kKopoTkoe BpeMd (10-20 MUHYT) Takoe KONMMYeCTBO 3Hepruu,
kak AGM. K ToMy e , MMelT MeHbLUYI0 yaenbHY 9HEProeMKOCTb, NOCKONbKY paboTaloT B
pexume geduunta anekTponura.

5. Henb3sa obwmxaTtb 6aTapenku, nx cosgatenen, npunucbiBas UM KpanvHe OrpaHUYeHHble
BO3MOXHOCTUK. Tak, ona scex tunoB AKB: TAroBbix, cTayunoHapHbix n TeM 6onee cTapToBbIX,
paspsgHble TOKM U3roToBUTENM orpaHnyuBaoT He Hxke 1C (20C gna OnTum, Hanpumep). A
BOT 3apsaaHble, Kak npaBuno, Anga Heagopornx MctoyHukos nmetoT nopor B 0,2-0,4C. He
nyTanTe O4HO C ApYyrum.

6. AKTUBHbBIN Y4aCTHUK anekTpoMobunbHbix bopymoB Anekcanap Copoka n3 BuHHMUbI
http://adopt-zu-soroka.narod2.ru/ paBHO 3aHMMaeTcs 3apsAHLIMU YCTPONCTBAMM.

Pe3yJ'|bTaTOM ero pa6OTbI CTan anropuTtMm 3apana akkyMmynAaTopoOB:

BoceMb ctyneHen ans ynyyweHWsa pabotbl 6baTtapent:

Nernowarmwan Ananua HMnynsCHLIA

Decyn n hayns cnocolHoCTh COCTORKMA Bocerawomnekme  BydepHiii pemiam pREEM

- T RO i e
Onpapenaer cocmea- K M MH AT N Bocoramoanssmi pag:
XM FHEETEE CETEH i
P " Efysle CATADEH
MEEETA ¥


http://adopt-zu-soroka.narod2.ru/

AnekcaHAp MOSICHAET:

OcHoBHasa 3apsaaka - 3apsaaka po 80%. YcTponcTBo BbipabaTbiBaeT NOYTU NOCTOSAHHbLINA TOK
A0 MOMeHTa, Korga HanpsixeHue 6atapeu gocTvraeT MakCMManbHOMO YPOBHS.

Apcopb6uusa - 3apsaaka nouytu go 100%. Cvuna Toka 3apagHOro ycTponcTea nagaet, a
HanpshkeHne noanepXuBaeTcsd Ha MakCMManbHOM YPOBHE.

MMnynbcHbIN - pa3a noaaepxKKKU, KOraa yCTpoucTBo BbipabaTbiBaeT MMNynbC, ecnu
HanpsixeHue 6atapen nagaet("kavenu" 12.7B--14.5B - 1.e. "TO4Haa pobuska"). CoctosiHue
3apagkn mexay 95% n 100%. 310 cambin akkypaTHbIN pexum nogaepxku(n gobuekn) gns
6aTaper NOAKMNIOYEHHbIX HA NPOOOMKUTENbHbIE Nepuoabl BpeMeHu (Mecsaubl). MHorune
3apsafHble YCTPOMCTBA MCNOMb3YT PEXUM Nnasalowen noaaepXKm BMECTO UMMNYIbCHOW, HO
3TO yBeNnuyMBaeT MoTepU XUOKOCTU.

AnekcaHap pekomeHayeT Briagensua npocTbiX 3apAAHbIX YCTPOUCTB cAaenaTtb OTKMYeHue
3apsaga anga saumel 14.7 B, anga apyrux ce3oHoB 14.5 B Ha akkyMynaTop (CBMHLOBO-KMCIOTHbIN
npu 3apsge Ha ynuue).

B renesbix akkymynatopax "renb" npu npeBbllEHUM HanpsaxXeHuda 3apaja Boiwe 14.6B wnu
neperpese, NepexoaunT B XWOKOE COCTOSHWE, Npu 3TOM YHOCH B CBOEM COCTaBe 4YacTuubl
PbO2, yto npnBOAUT K "TEMHEHUIO" (KOPUYHEBEHWIO) SNEKTPONUTA U CUNIbHOMY YBENUYEHUIO
ero npoBoAUMOCTU TO ecTb, akKyMynATOp Mocne 3acTbiBaHUS 3MNeKTponuTa npespawaeTcsa B
KOHOEHCAaTop - OH TepsieT eMKOCTb O4YeHb BbICTPO, CUMBbHO rpeeTcs, BCNeAcTBME Yero
(HarpeBa u paspsiga) npouecchbl pacnaga HamasoK NpUBOAAT K ero 6bICTpOMY Bbixody w3
CTpoS.

AnekcaHap akTUMBHO KpuTuKyeT meToauky B.PymaHoBckoro no gecynbdartauum 6atapen,
KOoTOopas 3akrwo4vaeTcsa B criefyloLlem:

a) nopepxaTtb NoA 3apsiAKON akKyMynAaTOpP HECKONbKO 4acoB;

6) cnuTb 3NeKTPonuT;

B) npombiTb 6aTapeto 2-3 pasa oUCTUNNNPOBAHHON BOAOW;

r) 3anpaBuTb 6aTapeto 2,5-NpoLUEHTHBIM PacTBOPOM NUTbEBON coabl (25 r coabl Ha oauH
nUTp AUCTUNNAUPOBAHHOW BOAbI);

A) Yepes3 2—3 yaca 3TOT pacTBOpP CIUTb;

e) 3annTb akKkyMynaTop 2 — 3-MPOLEHTHbIM PacTBOPOM MOBapPEHHOW COMw;
X) B TeyeHue Yaca 3apsKaTb akKyMynsaTop HOpMarbHbLIM TOKOM;

3) CNUTb pacTBOpP MOBAPEHHOW CONMU U MPOMbITb aKKyMymnsaTop;

n) 3anuTb 4-NPOLEHTHLIN PaAcTBOP MUTLEBOM COAbl N 3apsiXaTb akKyMynaTop;
K) CnnTb pacTBOP U MPOMbITb aKKyMynaTop;

n) 3anuTb 3MEKTPONUT N MOMHOCTLIO 3aPAANTL aKKyMynaTop.

Cam xe oH npeanaraet He JOBOOUTb 6aTape+o 00 TAaKOro COCToAHUA, a yX ecnun goBernun:
Hago UX pacTBOpPATb HeFJ'Iy6OKVIMI/I UnKnamMmum 3apag-pas3pan. Ho KPpynHbl€e KpucTtannbl Bbl HE



nonieynTe oHM MMelT bonee BbICOKOE conpoTuBineHne n ninoxo "pa60Ta+0T", TaK 4YTO pe4b
MOXET NATU TOJTbKO O HEMNOJIHOM BOCCTaAHOBITIEHUN.

Kak rpamoTHO npoussecTtn paboTtbl no gecynbdartaunm (pekomeHgaumm A.Copoku)?

Ectb ABa cnocoba - nepBbI 3TO KYNUTb YMHYIO 3apAaKy-aBTOMat MOTOMY YTO Yy HUX €CTb
cneuuanbHbIN pexnm ona Takux cnydaes. B aTom pexume 3apagka gaeT MMNynbCbl TOKa
npumMmepHo 1A HanpsxeHuem 14.7-15B ¢ nepeMeHHOW CKBa)XHOCTblO, 3aBUCALLEN OT CTeneHu
paspsaga (HanpsxXeHUda Ha akkymynatope) . T.e. ecnu Ha akkymynsatope Hanpumep 10B 1o
GygeTt uMmnynbC ¢ YacToTon cnegosaHunsa npumepHo 0.5-1 I'y. Mpu 3TOUM NPOLAONKUTENBHOCTb
uMnynbca BABOEe MeHblle naysbl. B npouecce NOBbIWEHUS HANPAXEHUA Ha akKymynaTope Ao
12B vacToTa criefoBaHUs MMNYNbCOB (@ B HEKOTOPbIX 3apsajkax -
NPOOOIMKMTENBbHOCTL/CKBaXXHOCTb MMMYNbCa TOKa) yBenuyMBaeTca NponopumoHanbHO, U C
12B yxxe ugeT nNpocTo 3apanka NOCTOAHHbIM TOKOM.

Takxe n3BecTeH cnocob BOCCTAHOBNEHUA CBMHLUOBbLIX GaTtape aCMMMETPUYHLIM TOKOM (Npu
COOTHOLLEHMN 3apsAaHON M pa3psagHon coctasnswwmnx Toka 10:1 1 oTHoWweHUn
ANUTEeNbHOCTEN MMNYNbCOB 3TUX cocTaBnsowmx 1:2. Ho aToT MeToa 0o6bIYHO AenaeTcs Ha
yacTtoTax 50y (ceTb 220B) n A ero He pekoMeHAYto - Tak kak 50y 3T0 "cunbHO GbICTPO" ”
OyneT NUWHUIA HarpeB akkymynaTopa. XOTa caMO COOTHoweHue "3apsaaka:Harpyska" B 10:1
(Mo ToKy) 9 peKkoMeHAY NpUMeHATb ANng HU3kux vactot (0.5-1 y).

BTopon cnocob - ato cobpaTb M3 NOAPYYHLIX CPEACTB MPOCTYH CXEMY, B KOTOPOMW C YacTOTOM
0.5-1cek GyaeT npoucxoauTb NepekniyYeHne akkymynatopa c 3apsiaku Ha paspsiaky.

Camoe npocToe - ucnonb3oBaTb "pene NOBOPOTOB" OT aBTOMOOGUNA ¥ NaMnNoOYyKy B KayecTBe
Harpysku. Ho cnegyet nOMHWUTL YTO "pene NOBOPOTOB" HeQONroBeYHO Aa 1 "knauaet" rpoMko
- TaKk YTo AnuTenbHasa paboTa "npocTon cxembl" NO4 BOMPOCOM...

CooTHoweHue "3apaaka:Harpyska" B 10:1 (Mo ToKy) 9 peKOMeHAY NMPUMEHATL U B 3TOM
cnyvae.

Mpouenypa TpeHMPOBKU-AecynbdaTaunum KOTOPY pekoMeHOyHo:

Cob6paTb cxemy "c pene u namno4vkon" (Kak caMbli MPOCTON M AOCTYNHbIN Npumep), Ang
LMKNMPOBAHNA CBMHLOBOIO akkyMynatopa - Tak 4TobObl nogaBaTb NOCTOSIHHOE HanpshXeHue
18-20B (npun nogayve Ha Ball akKyMynaTop OHO OOMMKHO nagatb Ao 14.5-15B) ¢ TOKOM He
6onee 0.5C BnepemMeLllky C NOAKMIOYEHMEM HArpy3ku (namnoyku). JlTamMnouky (T.e. Harpysky)
BbibMpaTb M3 pacyeta 10 yacoBoOro paspsga oNs Bawero akkymynatopa. (namnouky
NOOXKKIIOYUTL NapannenbHO Ha KNeMMbl akkymynatopa, a "pene noBopoToB" B pa3spbiB
UCTOYHUKA NUTAHUA N aKKyMynaTopa ¢ NOAKTHYEHHOW NaMmnoYvKom).

BonbWWHCTBO NpounsBoauTenen akkymynatopos pekoMmeHaywT 20 yacoBoW paspsg Tokamu B
0.05C po 1.8B/anemeHT (T.€. go 10.8B Ha 12BonbTOBOM CBUHLOBOM akkymynaTtope,
N3MepeHHble Noa Harpys3kon, unu He Huxe 12B 6e3 Harpy3ku). 10-u yacoBon paspsg Oyaer
npumepHo npu 0.1C. MNMpumeHeHne aTon cxembl Npu 10 yacoBon TpeHuposke gaet 1:1



"Harpyska/naysa" (HEMHOro He TO YTO S nNuUcan paHee HO 3aTo 3Toro 1:1 OYeHb NPOCTO
AOCTMYb) N cnocobecTByeT 6Gonee NOMHOMY UCMOMb30BAHUIO XMM.BELLECTB, NOTOMY YTO B
naysax BblpaBHMBaAETCHA MMAOTHOCTb 3MEKTponuTa.

Hy a ans tex k10 "ApYXUT C nasnbHMKOM" - 4 YBEpPEH He COCTaBuT TpyAa cnasTb MPOCTON
MynbTUBMOpPaATOp Ha ABYX TPaAH3UCTOpaX UM MUKPOCXEME, U C HEro MPOU3BOAUTb
"nevyebHble UUKMbI".

Kak y 3HaTb 4TO "nevyebHble LMKNbI" 3aKOHYUNUCH ?

Bonpoc BaxHbI - Npy NPUMEHEHUN "YMHbIX 3apAaoK" OHU caMu KOHTPOSUPYIOT HanpsXeHue.
Ho B cnyyae "pene n namnoykn" 9 NpocTo peKOMeHAY He 3noynoTpebnsate npoueccom u
orpaHn4nTb Bpemsa TpeHmpoBku 10 yacamu npu cobngeHnn HenpeBbILLEHNA TOKOB (CM.
Bbiwe). [locne Takon "TpeHMpoBKU" yCTponTe CBUHLOBOMY akkymynatopy 10 unu 20 yacoson
paspag go 10.8B (nog Harpyskon) - 1 NOCMOTPUTE YTO MOMYYUIOCh - €CNU EMKOCTb He
noBbICUAChb - TO 3HAYUT Y Hac He cynbdaTauma a paspyweHue nrnactuH un "bopxomu He
nomorno"...

Ecnn B npouecce TpeHupoBku 6bino "kuneHue" anektponuta - To gobaBbTe gucTtunnarta B
GaHKn akkymynstopa.

MpocTo pa3paaky 10-20 yacoBbIM LUKAOM MOXHO AenaTb U C npuMeHeHnem "pene
NoOBOPOTOB" NpM 3TOM Bbl NPOCTO cnocobcTByeTe 6onee NOMHOMY MCNONb30OBAHUIO XUM.
BELECTB akkyMynsaTopa - NOTOMY YTO B nay3ax Bbl nosonsete pabotaTtb anddysun.
TONbKO HE 3abbiBaiiTe 4To Henb3s paspsixaTb 12B CA Huxe 10.8B !!!

Moem ganbue:

[MocTosHHbIN "ManeHbkuin noasapaa” tokamu go 300MA npu 13.5B - kak ato genatoT YICbl 1
npoyne "ymHble cOBETUYMKM", MPUBOOUT K TOMY UYTO KOra KOHYaeTCa aKTMBHagd
mMacca(rybyaTtasi) BHyTpU akkymynaTopa - TO Ha4YMHaeTCcsa peakuusa B ero anekrtpogax... T.e.
CBUHeL, TOKOOTBOAOB Ha (+) cTaHoBuTCA KOpMYHEBBIM(PDO2) a Ha (-) cTaeT ry6yaTbiMm...
Takum obpa3om, nNpu NOCTOAHHOM nepesapse, Mbl Nory4YyaemMm paspylleHne TOKOOTBOAOB +
"KnneHue" anekTponuTta c BblAeneHnem Bogopoaa u KMCcnopoaa, UYto NpuBOAUT K
YBEMUYEHUNIO KOHLEHTPALMN 3MEKTPONMTA, YTO ONATb CNOCOGCTBYET paspyLUEeHUto
anektponoB. Akkymynsatopbl n3 YlMCa nocne 3 net paboThl: - (+) NnacTuHbl paccbinatTca B
nopowok. Kpome atoro npu 3apsge MmanbiMu ToKkaMu nonyvaem anbda-Bepcuto okcuaa
CBMHLA, KOTOpasa menkoaucnepcHas (menkue kpuctannel). OHa 3abuBaeT nopbl, He AaBas
BO3MOXHOCTU HOpPManbHOW ObICTPON OTAAYM TOKA M 3aTpyaHAET JOoCTaBKy anekTponuTta. (ans
nonyyeHuns "6eta-sepcumn” okcnpga cBmHUa HeO06XO0OMMO NPUMEHATH Crel. anropuTMbl
3apsja, KOTOpbIMM CO34alTCA KPYMNHble KpUCTanibl okcuaa CBMHUA, KOTopble 6onee nomHo
"OMbIBalOTCA" 3NEKTPONMTOM, U CNOCOOHbLI 04EHb BLICTPO M NOMHO OTAABaTb IHEPTULO.
MpocTo 3apsxaa "6onbwmnmM TOKOM" Bbl MonyvyaeTe “"3aneyeHHble Nopbl" HaMa3ok anbda-
Bepcuen okcuaa ceuHUa, a BHyTpu - HE3APSXKEHHbIW croit)

B cTapbiX YMHbIX KHUXKaX €CTb COBETbl Kak U3 CBMHLIOBOW MMACTUHbI cAenaTb akKymMynaTop
ans "aHogHon GaTapen" - Tak BOT HapaboTka "akTMBHOM Macchl" uaeT M3 caMmoro matepuana



NnNacTuH TOJIbKO BOT LUMKIMOB TaM Hago MHOro - Hy UMM NOCTOAHHO "KMNATUTL" - 3TO Kak pa3
Hall cnyqa|7| - nepes3apdanka nepesoanT CBMUHEL TOKOOTBOAOB B MOPOLLUOK OKCMAa CBUHLA.

Ot aBTOpa: PekomeHgauun A.Copokn He noBpedaT npu nposedeHun npodunakTukm
cynbdaTtaummn akkymynatopoB. Ho ecnn Bbl pelunnun peaHuMmMpoBaTb akKyMynaTop C
3aMeTHbIMU MPOSABMIEHUAMU cynbdaTaLun BpeMeHHble UHTepBanbl AOMKHA COCTaBNATb
aecaTtkn cekyHa. Hanpumep: 3apag tokom 3-5 amnep B TedeHue 20 cekyHA, paspag B
TeueHne 10 cekyHa. [Ana paspsaga ucnonb3yetcsa aBToMobGunbHasa namna noBOpPOTOB
NnoaKniyYeHHaa HenocpeaCTBEHHO Ha KMeMMbl akkymynatopa.

7. O npumeHeHnn AKB B anekTpomobunsax:

a) CepunHbin yHnsepcan Opel Astra Impuls nepegenanu Ha 3NeKTPOTAry C UCMOMb30BaHUEM
HaTPUNHNKENbXMOPHbLIX akKyMynaTopoB Zebra. Kcnonb3oBanucb akkymMynaTopbl C yaenbHOM
aHepruen nopsagka 80 Bru/kr. C 2005 roga HOBble MOAeny akKyMynAaTOPOB UMEIOT SHEPruto
Ao 120 Bru/kr. lNpo6er no ropoay nony4unca 150 kM B 3KOHOMUYHOM pexume n 100 km B
AnHaMunyHoM. Ha akb ¢ yBenn4eHHOW aHepruen MoXHO nonyyutb npober B 1,5 pasa 6onbue.
OneKkTpuyeckne xapakTepuCcTUKM BbICOKOTEMNEPATYPHbIX aKKyMYyNaTOPOB MU3-3a Hannyug
BaKyyMHOW Tennousonsaunm He nameHstotca oo -40C. MNpu noesgkax no ropogy MOXHO 4YacTb
Tenna HakonmeHHoro BHyTpu Gatapeun ucnonb3oBaTb Ana oborpeBa kabuHbI.

Ecnn ncnonb3oBaTtb CBMHLUOBLIM akb TOW )Xe Maccbl TO NpoGer no ropoAay € NOMTHOW Harpys~
kon 6yget Bcero 30-40 kM. 3MMON 3HAYNTENIBHO MEHbLUE.

6) lMpocunTbiBan oauMH M3 BapuaHToB cOOpKM nerkoro aBto. Maccom nocne 3a4McTkM OKOMO
400 kr. lMnioc 6aTtapenkn OnTuma, 12 wtyk 55a*4, okono 8 kBT*4 aHepruun Ha 6opTty, (240kr).
MoTop n cuctema ynpasneHusa (60kr). Ntoro nmeem 700 kr maccsl.

PacueT no nssectHboiM popmMmynam aHeprum notpebneHns Ansg AaHHOW Maccbl Npwu
paBHOMEPHOM OBUXEHUU co ckopocTbto 60 km/4ac n Cx = 0,28 paeT uudpy B 5 kBT (4 kBT
mMexaHudeckon) . T.e., pacyeTHbIN TOK noTpebneHnsa 6yaeT He meHee 35a.

B) Hert pa Het, nHorga npuxogsat npeanoxeHunsa ncnono3oBate CK 6aTapen, npumeHsiemble B
OCHOBHOM B Kapax U nogbemHukax. [aBHO onpefenunucb, YTO BapuaHT MOXHO OTHECTU K
Hanbonee HeyaadHbIM npu cerogHawHem Bbibope AKB.

Macca HepocTaTkoB. Kak TO:

NmetoT HM3KYI0 yaenbHY aHeproeMkocTb. Taxenbl. 13KBT*4 cHapsikeHHbix 6aTapeek byaeT
BecuTb 600 kr . B gBa pasa Taxenee Jleoy. KonnyectBo UukNoB 60nblue, HO A0 HUX HYXHO
ele JOXUTb.

Hoporn. 80-BonbTtoBas 6aTapes C yka3aHHOW 3HepreTukon OygeTt CTOMTb B CaMOM AeLlleBOM
BapuaHTe 2200 gonnapoB n 6onee. [lo6aBbTe CTOMMOCTb Nepemblyek (kak npasuno 10%).
Nx - orpoMHoe konuyecTBo. lNMo4Ba ANS OKUCHEHUS, HENMOTHOrO KOHTaKTa 1 npoyee.
3amopuTbCca npoBepATb. [1a, eCcTb ckoMNoHoBaHHble B 6nokn. Kopnyca ot ctaHgapTHbix AKB.



He pekomeHayeTca paspsaxaTb TOKaMW, YNCNEHHO NpeBbiWwawmmMn emkocTb. C 3apagom Te
Xe orpaHmndeHus. OgHa gecaTag.

UyBCTBUTENBHbI K MEXaHNYEeCKUM BO3aencTBuaAM. Kak npaBuno, oTCYTCTBYIOT cenapaTophl,
koTopble nmetotca y AGM bGartapeexk.

TpebyloT cuctemaTnyeckon JONMBKN, KOHTpons. lNpeactaBbTe, 0OAUH pa3 B Hedenio
npoBepuTb U gonutb 100 6aHok (npu 120-BonbToBOM NuTaHuu). OTKPbITbIE BblAENEHMUs
ras3oB. B 6araxHuke, a Tem 6onee canoHe pasmecTuTb npobnematnyHo 6e3 kopoba u
BEHTUNALUN.

N3 xuBoro npumepa. MoH3a obwen maccon ¢ Bogutenem n agsymsa naccaxumpamm B 1800 kr
npoxoauTt Ha gecatn 120-x (14000 KeT*4) okono 50km B oguH npucect, 80-90 - 3a oeHb.
CnepoBatenbHo, anga nerkoro aBto notpebyetrca AKB npumepHo B ABa pa3a MeHbLUeN
emkocTu. T.e. - 60 a*y. 3anac aHeprum 7 KBT*yac.

Onsa 6arrm maccon ¢ ogHUM BoAUTENeM CyMMapHbiM BECOM elle B Tpu pasa meHble (300 «r)
Aana Tex xe npob6eros notpebyetca Ha 60pTy okono 3KBT*4 3anaceHHon aHeprun. OaHa
OnTtuma emkocTbtlo 55 A*y cogepxut okono 650 BT*4yac. HyxHo go 5-tn 6aTtapeek. Nnun
yeTblpe 75-x. NpumepHo.

11. A3BneYyeHne U3 KHUIU :
B.N.BonotoBscknn, 3.M.BancraHt «3kcnnyaTtauus,obcnyxmBaHme u
PEMOHT CBUHLIOBbIX aKKyMynaTopoB»,JleHMHrpaa,dHeproatammsgar,
1989 rog.

CteneHb pa3pAaXeHHOCTNU N3MepAaeTCcA Harpy3qu017| BUIKOW:

HanpsixeHne CteneHb
Ha akkymynaT paspsga
1.7 0
1.6 25
1.5 50
14 75
1.3 100

KOHTPONbHO-TPEHUPOBOYHBLIN LIUKII
3apsan npu Toke 1= 0.1 x C20 A, 0o HanpsxeHusa 2.4 BonbTa Ha GaHKe, 3aTeM CHMXaKT TOK
Ao 3HaveHus 1=0.05x C20 A v BeayT npouecc A0 NOMHOro 3apsiaa
KoHTponbHbIN pa3psan nposoasaTt npu Toke |= 0.05 x C20 A o HanpsxeHua Ha 6aHke 1.75
BOSbTA



Pexum noasapsifa npu xpaHeHUn

MpounsBoamTCAa 3apsad C LEeNbo KOMNeHcauuMn camopaspsaga mansimm Tokamm 0.025-0.1 A
HanpsaxeHune nopnepxmBaetca B npegenax 2.18-2.25 BonbTa Ha GaHky.

Pexum 3apspa akkymynsaTtopa

Cwvna 3apsagHoro Ttoka:
npn 20 yacoeom 3apsage 1=0.05C
npu 10 yacosom 3apage 1=0.1C

Mpn ABYXCTyneH4YaTOM UMKNe nepBas cTyneHb npu Toke 1=1.5C 3akaH4mBaeTcsa npu
HanpsXxeHuun 2.4 BonbTa, 3atem uaet 3apsan tokom 1=0.1C go nonHoro 3apsana
Xapaktepusytouwieecss o6unbHbIM ra3oBblgeNneHneM NOCTOSHCBOM Hanpsi>XeHUst U NAOTHOCTU B
TeyeHue AByX 4YacoB. HanpspkeHune npm aToM coctasnsieT 2.5 - 2.7 BonbTa Ha bGaHke.

Mpu 3apsige akkymynaTopy coobuwaetca B 1.2-1.5 pasa 6onblue anekTpuyecTsa, Yem
NMOTOM MOXHO OT HEero nonyYnTb.

dopcupoBaHHbIN pexnm: Tok paBeH (1=0.95C) 95% oT Benu4nHbl emkocTn Gatapewu,
KoTopyto Heob6xoanmo nepenatb 6atapee. Tak, Kak 3Ta eMKOCTb YMEHbLUAeTCs, TO AOJIXKEH
COOTBETCTBEHHO YMEHbLATLCA U 3apsaHbi TOK. Kak nokasbiBaeT npakTuka, Takum obpasom
MOXHO BocTaHOBUTbL A0 90% eMKocTu, cHATOW ¢ 6aTapewn 3a 2.5 yaca. [Jnsg nonHoro 3apsaa

Gatapeu Takum cnocobom TpebyeTca 4-4.5 vaca.

Xumunyeckasn XapaKTepuCcTukKa 3JQIeKTponuTa

CESBOH TemnepaTtypa 3anuBaTb  3apsgka
XonogHblh ce30H -30 -15 rpag 1.27 1.29
YMepeHHbI -15 -4 rpag 1.25 1.27
Kapkun -15 +4 rpap 1.23 1.25
Tenno/snaxHo + 4 +6 rpag 1.21 1.23

12. YCTPONCTBO U €MKOCTb aBTOMOOUIIbHOIrO akKkymynsatopa



XuMuyeckme npoueccbl B aKKymynsaTope AKTMBHbIMM  BeLWECTBaMU  CBUHLOBOIO
akKymynstopa, NpMHMMarLWMMK y4yacTue B TokooGpasywmx peakymnsax, sBrsSOTCA:

* Ha NONOXUTENbLHOM arekTpoae - AByokucb ceuHua PbO, (TemHo-kopuyHeBoro userta);

* Ha oTpuuaTenbHOM anekTpoae - rybuartbii cBuHel Pb (ceporo useta);

* 3MEKTPONUT - BOAHLIN pacTBop cepHoit kucrnoTel HSO4

B xoge paspsaga akkymynaTopa akTMBHasi Macca oTpuuaTesnibHOro afekTpoga npeBpalliaeTcs
n3 rybyatoro cBMHUA B cynbdaT CBMHLA, CO CMEHOW Ceporo uBeTa Ha CBETM0-CepbIn,
oTOaBas ABa 3JIEeKTPOHA B 3NEKTPUYECKYIO Lerb.

Pb + H,SO4 — PbSO4+ H+ + 2€

AKTMBHasi Macca NOJIOXUTENbHOIO 3NeKTpoda No Xo4y paspsiga npeBpawlaeTcd U3 ABYOKUCU
ceunHua PbO;,, Tak xe kak n akTMBHas macca oTpuuaTenbHOro anekTpoaa, B Cynbdart cBUHUA
PbSO4 ¢ nameHeHnem uBeTa C TEMHO-KOPUYHEBOrO Ha CBETIIO-KOPWUYHEBLIW, Mornouwias asa
3NEeKTpoHa.

PbO, + H,SO,4 + 3H+ + 2" — PbSO4+ 2H,0

B pesynbTaTte paspsiga akkymynatopa akTuBHble maTepuanbsl M nonoxutenoHoro (PbO2), un
otpuuatensHoro (Pb) anektpomos npeo6GpasyioTca B cynbdat ceuHua PbSO4. Mpu atom Ha
dopmmnpoBaHmne cynbgarta CBMHLA pacxogyeTcsl cepHas KUCAoTa, YTO BbI3blBA€T CHUXEHUE
KOHUEHTpauumM 9nNeKkTponuTta W Kak crnegcrBue CHMXeHume ero nnoTtHoctn. CymmapHas
peakuuda npu paspsige akkymynsrtopa:

PbO. + pb + 2H2504 — 2PbS0O4 + 2H20

Mpu 3apsgke akkymynatopa uayt obpaTHble B NMPOTUBOMOJIOXKHYIO CTOPOHY, B XO4€ KOTOpPbIX
KpoMe BCEro npo4yero npoucxogut obpasoBaHMe CEPHON KUCMOTbl, B pe3ynbTaTe 4Yero npu
3apsage pacTeT NoTHOCTb anekTponuta. CymmapHoe ypaBHeHWe npouecca 3apsja:

2PbS04 + 2H,O — PbO, + Pb + 2H2S04

Korga peakuum npeobpas3oBaHuMs BELWECTB B aKTUBHbIX Maccax MNONOXUTENbHOroO W
OTpULATENbHOIO 3MEeKTPOAOB 3aBepLUEHbl, MNIIOTHOCTb 3JMeKTponMTa nepecTaeT MeHATbCS,
YTO CNYXUT NpPU3HAKOM 3aBeplleHuss 3apsaga akkymynatopa. [lpy  pganbHenwem
NPOAOIKEHUN  3apsga npoTekaeT Tak  Ha3blBaeMmbli BTOPUYHbIN npouecc -
3MEeKTPONMTMYECKOE pasnoXeHMe BoAbl Ha kucnopog W Bogopod. Bbigenascs w3
aneKkTponuta B BuAE My3blpbKOB rasa, OHM CO34alT WUIIO3UK KUNEHUS 3NEeKTponuTa, 4to
TOXE CNYXUT NPU3HAKOM 3aBeplUeHus npouecca 3apsga.

Kaxgblh  akkyMynaTop COCTOMT M3 MPOCTPAHCTBEHHO pa3fefieHHbIX Pa3HOMMEHHbIX
3M1eKTPOAO0B, MOrPYXXEHHbIX B pPacTBOP 3MEKTponMTa U MOMELEHHbIX B MPOYHbIA KOpMyc,
KOTOpPbIA YCTOMYMB K XMMUYECKOMY BO3OENCTBUID IMEKTPONUTA, MEXaHUYECKUM Harpyskam u

TeMmnepaTypHbIM KonebaHusm.



AKTMBHasl mMacca 3neKkTpoaoB obrnagaeT BbICOKOW MOpuctocTb (47-60%) m y 3apsaXeHHbIX
aKKyMYynsATOPOB Ha MOMOXWUTENIbHOM 3M€eKTpo4e COCTOMT B OCHOBHOM M3 OBYOKMCKM CBUHLA
PbO2 (85-90 %), a Ha oTpuuaTenbLHOM anekTpoae - u3 rybuyatoro ceuHua Pb (80-90 %).

MpumeyaHue:

LIMO2 + 6C = Li dx MO2 + Li x + Ce - dopmyna NMUTUA MOHHOIO akKKymymnsTopa.
MepemelleHne X-MOHOB NUTUA C OAHOrO 3NeKkTpoda Ha ApYrow.

JINTU NONMMEPHLIN  aKKYMYNATOP OTNAM4YaeTcss OT NMUTUA WMOHHOIO TOJSIbKO MPUMEHEHMNEM
CYyXOro NMNeHOYHOro afnekTponuta n pabotaeTt npu TemnepaType Bbiwe 60 rpagycoB. PeanbHo
anga paboTbl NPpU KOMHaTHbIX TeMnepaTypax B Hero 4ob6aBnsalT XUOKOro anekTponuTa

2Ni(OH)2 + Cd(OH)2 = 2NiOOH + Cd + H20 - ®opmyna HUKenb KagAMUEBOro akkyMynaTopa.
Mpun 3apage M3 akTMBHOW Macchl BblAensieTcsa Boga, Npu paspsge Bo3BpallaeTcss obpaTtHo.
B koHue 3apspa noget peakuma 40H = 02 + 2H20 + 4e BblAENUBLUNIACSA HA MONMOXUTENbHOM
3MeKTpoAe KUCIIOPOa MOHU3NPYETCS Ha oTpuuaTeNlbHOM 3neKTpoae.

Ni(OH)2 + Me = NiOOH + MeH - ®opmyna Hukenb MeTannornapuaHoro akkymynsaTopa.
Bopoopopabcopbupyowmn cnnae  (BAC), npumeHsembli B KadecTBe OTpuLaTENbHOro
anekTpoaa, npencraesnsieT cobown CIOXHOe MHTEpMeTannmyeckoe coefuHeHune
Kpuctannnuyeckoro Ttuna AB5, roe A - naHTaH wunm  KOMOMHauuA peaKko3eMerbHbIX
MeTannoB, B - Hukenb M pasnuyHble akTmBupylwune gobasku. [pum 3apsige anekTpoaa,
cogepxawero BAC, npoucxoouT BOCCTaAHOBMNEHME BOAbl, HO rasoobpasHbiii BOgopo4 npu
3TOM He BblgendeTcs, a ocCTaeTca B CchnnaBe B Buge TBepaoro pacrteopa:
Me+H20+e=MeH+OH(2) . [lpun nepe3apage MNOMNOXUTENbHbLIA 3NEKTPOL NpoJomkaeT
3apsxaTbCs, Ha OTpMUATENbHOM 3MEKTPOAEe HauyuMHaeT BblAENSATbCA BOAOPOA, W OaBreHue B
HMIT pactetr. PocT gaBneHuss nerko McCnonb3oBaTb B Ka4yeCcTBe CUrHana Ha npekpalieHune
3apsaga.

Ni(OH)2 = NIiOOH + 1/2H2 - 93710 cymmupylwas peakuuss HUKENb BOALOPOAHOIO
akkymynatopa. OcHoBHble TokooOpasywuwune peakumn Ni(OH)2 + OH = NiOOH + H20 + e,
a takke H20 + e = 1/2H2 + OH . AKKymMynaTop sIBNSieTCA LenoYHbIM, coveTawowmum B cebe
TPagULMOHHBIN OKCUAHO-HMKeneBbin anekTpon (OH3) u rasoBbil BOOOPOAHBIN 3MEKTPOS
(B3). Jnektponutom sensetca 20-40% pactBop KOH. Tlpu 3apsge Ha BO Bhigensetcsa
BOAOPOA Hakannueawlwumncs B cBobogHom obbeme akkymynatopa. [lpu paspsige Bogopon
3aneKkTpoKaTanuTUYeckn noHmsupyetcd Ha B, naBneHne B o6beme ymeHblUIaeTCs.

Ho BepHeMCS K KUCIOTHbIM akkymMynsiTopam.

EMKOCTb akKyMynsiTopa - 3TO KOJIMYECTBO 3JIEKTPUYECTBA, MONMYYEHHOE OT aKKymynsaTopa
npu ero paspsige A0 onpenerieHHOro KOHEYHOro HanpsikeHus. B npakTuyeckux pacyeTtax



€MKOCTb akKyMynsiTopa MPUHATO BblpaxaTb B amnep-yacax (Aed). PaspsgHyto emkocTb C,
MOXHO paccumTaTb, YMHOXWB cuny paspsgHoro Toka |, Ha npogomxuTenbHocTb paspsga T,
(npwn ycnoswuu, 4Tto Ip octaeTc NOCTOSAHHOM)

Cp=lp*Tp

PaspssigHass eMKOCTb, Ha KOTOPYK paccyuTaH akkKymynaTop W KoTopas YyKasbiBaeTcs
N3roToBUTENEM, Has3blBaeTCid HOMUHaNbHOM eMKOCTbIo. KpomMe Hee, BaXHbIM MnokasaTerem
ABNAETCA TaKXe €eMKOCTb, coobuwaemas akkymynaTtopHon 6atapee npu 3apsage, KoTopas
BbluMcnsietcs no opmyne (npu |, = const):

Pasp;mHaﬂ €MKOCTb aKKyMyndatopa 3aBUCUT OT UelNloro pdaaa KOHCTPYKTUBHbIX U
TEXHOJIOTUYECKUX NMapaMeTpoB, a TakKxXe OT yCJ'IOBI/IVI JKCnnyataununm akkymynaTtopa. Haunbonee
3HAYNMbIMN KOHCTPYKTUBHbIMMU NapamMeTpamMn HABINAKNTCA KOJTMYeCcTBO aKTUBHOW MacChl U
ANeKTponunTa, TOJNIWMHaA WU TreomMeTpuyeckme pasmMmepbl aKKyMyNATOPHbIX 3JN1EKTPOAOB.
[MaBHbIMWU TEXHOMNOrMYeCKUMMn napameTpamMmun, BIIUAOWMMN Ha €EMKOCTb aKKyMynatopa,
ABNAKOTCA peuentypa akKTUBHbIX Matepuarnos U UX TMNMOPUCTOCTb. 3KCI'IJ'IyaTaLI,VIOHHbIe
napamMmeTpbl - TeMnepatypa O3NeKTponuta u Ccuna pa3pdagHoro TOKa - TaKXe OKa3biBakT
cywecTtBeHHOe BIIMAHME Ha pa3pAnHYHO €MKOCTb.

O60o6LWEeHHbIM nokasaTenemM, xapakTepusykwmm 3dDEPeKTUBHOCTbL paboTbl akkyMynsaTopa,
ABnsgeTca KoaddUUMEHT UCNONb30BaHNA akTUBHbIX MaTepuanos ©,%:

©= (cp/ co)* 100%

roe Cp - €MKOCTb aKKyMynaTopa, nonyyYeHHaa npu ero paspdae, A"-I; Co - TeopeTn4yeckas
€MKOCTb TOlO XX€& akKKyMynAaATopa, pacCyHuTaHHaA Mo 3JTEKTPOXUMUYHECKUM 3KBUBAllIEHTaM, Aey.

Ona nonyyeHus emkoctn B 1 Ae4, no 3akoHy Papages, TeopeTuyeckm Heobxoaumo 4,462r
asyokucu cseuHua PbO,, 3,865r ry6uaTtoro cBuHua Pb u 3,659r cepHoint kucnotel H>SO..
TeopeTnyeckun yaenbHbI pacxod akTUBHbIX MacC 3f1eKTPOAOB WU CEPHOW KMCMOTbl, Mnocne
cymmupoBaHus nonydvaetcs 11,986 r/Aed. OgHako Ha npakTMKe HepeanbHO AOCTUMHYTb
MOJTHOro Mcnonb3oBaHnA AKTUBHbIX mMaTtepuanos, NPpMHUMAKLWNX  y4vacTue B
TokooGpasywwem npouecce. [lpyMepHO NONOBMHA MNOBEPXHOCTU aKTUBHOM  MaccChl
HedoOCTyNMHa [ANA 3NeKkTponuTa, TaK Kak SBMsSieTCs OCHOBOW Ana co3gaHust 06beMHOoro
NopuCTOro Kapkaca, obecneuyvmBarLero MexaHM4eckyto NpovyHOCTb MaTepuana. Bcnegcrtsue
3TOro pearnbHbl KO3(PPULNEHT NCNONBb3OBAHUA aKTUBHbBIX MacC NOMOXUTENbHOro afekTpoaa
coctaBnsaeT 45-55%, a oTpuuatensHoro 50-65%. Kpome 3Toro, B KadecTBe aneKkTponuta
ncnonbdyetca 35-38%-bIi pacTBOp CEPHOW KUCNOTbl. Takum o6pa3oM BenuymHa peanbHOro
yOenbHOro pacxoga MaTepuanoB CyLWECTBEHHO Bblle, a pealnbHble 3HAYeHUs yaAenbHOW
€MKOCTU N yAEeNbHON 3HEPrum CyWeCTBEHHO HMXEe, YeM TeopeTuyeckume.



Ha YpPpOBEHb UCMOJNIb30OBaHUA aKTMBHOW MaccChl, a crnegoBaTenbHO, U Ha BEJTUYNHY pa3pﬂ,1:|,H017|
€MKOCTW OKa3blBakT BJIMAHUE Ccliegyrouime OCHOBHbIE (baKTOpr.

MopuctocTb akTUBHOM mMaccbl. C nMoOBbIWEHWEM MNOPUCTOCTU yhyyllakTca YyCrnoBus
anddysmn anektponuta B rnybuHy akTMBHOW MaccChbl 3nekTpoga WM Bo3pacTaeT UCTUHHAaSA
NOBEPXHOCTb, Ha KOTOpOW npoTekaeT TokooOpasywwaa peakuyms. C  yBenumyeHuem
NOPUCTOCTU MOBLILLIAETCA pa3psiaHas eMKOoCTb. BennumHa nopuctocTtu 3aBUCUT OT pa3MepoB
YacTuL CBMHUOBOrO MOpoWKa W peuenTypbl MPUrOTOBMEHUA aKTUBHbIX Macc, a TaKxe OT
ncnonb3dyemblx aobasok. [lpuyeM noBblWEHME MNOPUCTOCTM BeAeT K YMEHbLUEHUI
AONroBEeYHOCTU BCNEACTBME YCKOPEHUSA npouecca OEeCTPYKLUU BbICOKOMOPUCTBIX aKTUBHbIX
macc. [103TOMy ypOBEHb NOPUCTOCTM BbIOMpaeTcsas NPOU3BOAUTENAMWU C Yy4ETOM HEe TONbKO
BbICOKMX €MKOCTHbIX XapakTepucTuk, Ho n obecnevyeHnsa Tpebyemon gonrosevyHocTn HGatapeu
B akcnnyaTauum. Cenyac onTMManbHOW cyuTaeTcsa nopucTtocte B npegenax 46-60%, B
3aBUCUMOCTM OT npegHasHadveHunsa akkymynatopa. (O6 ocbinaHMM akTUBHOW MaccCbl CMOTpPETb
nanee)

TonwuHa ANeKTpoaoB. C NMOHNXEeHNeM TOJMIWWNHBbI CHMXXaeTc4d HEpPaBHOMEPHOCTb
Harpy>xeHHoctn BHEWHNX 1N BHYTPEHHUX CJioeB aKTUBHOW  Macchl AJ1eKTpoaa, 4710
CI'IOCO6CTByeT NOBbIWLEHNIO pa3p;|/:|,H017| eMKocTh. Y Oonee TONCTbIX 3NEeKTpoaoB BHYTPEHHUE
CNon aKTMBHOW Macchl MCMNONb3yKTCA OYEeHb HE3Ha4YnTesibHO, B 0COBEHHOCTH npu paspsane
6onbWKUMK TOKAMU.

MopuctocTb matepuana cenapartopa. C Bo3pacTtaHnem nopucTtocTu cenapaTtopa v BbICOThI
ero pebep noBbillaeTca 3anac 3MEeKTponuMTa B MEXINEKTPOAHOM 3a3ope U ynydwawTcs
ycrosua ero audpaoysuu.

KoHueHTpauua anektponuta. [lpy NOBbIWEHUM KOHLEHTPauuUU CEPHOW KUCNOTbl €MKOCTb
NONMOXMUTENbHBIX 3MEKTPOAOB MNOBbLILAETCSA, a €EMKOCTb OoTpuuaTenbHbiX, OCOOGEHHO npwu
oTpuuaTenbHOW TeMnepaTtype, CHUXaeTcsd BCreaCTBME YCKOPEHUSA naccuBauumM NOBEPXHOCTU
anektpoda. [loBbllWeHHAs KOHUEHTpauua Takxke oTpuuaTenbHO CcKasblBaeTCsa Ha Ccpoke
cnyx0bbl akKymynsatopa BCReaCTBUE YCKOPEHUS KOPPO3WMOHHbBIX peakumin Ha NOMOXUTEeNbHOM
anektpode. [loaTomMy onTuManbHas KOHUEHTpauusa anekTponuTa ycTaHaBnuMBaeTcs UcXoas
N3 COBOKYMHOCTM TpeboBaHMN M YCNOBUIN, B KOTOPbIX IKCMNYyaTUPYIOTCA akKyMynaTopbl. Tak,
Hanpumep, AnNA CTapTepHbIX akKymynsaTtopoB, paboTalwwux B YMEpPeHHOM KhumaTte,
pekomeHaoBaHa paboyasi KOHUEHTpauus nNpu KOTOPOW MIIOTHOCTb 3neKkTponuTta paBHa 1,267
1,28 F/CM3, a Ong panoHOB C Xapkum (TPOMMYECKMM) KNMMaToM MNOTHOCTb 3fekTponurta
[omkHa 6biTb 1,22-1,24 rlcm”.

Cuna paspsagHoro Toka. Pexumbl paspsga YCNOBHO pasfendwT Ha ANUTernbHble U
kopoTkue. [lpn ANUTENbHBLIX pexumax, paspsi coBepllaeTcsa ManbiMM ToKaMu B Xxoje
Heckonbknx 4acos. Hanpumep, 5-, 10- u 20-yacoBou paspsagbl. [lpu KOpPOTKMX wnu
CTapTepHbIX pa3psgax cuna ToKa B HECKONbKO pa3 06onblwe HOMWHaNbHOW €eMKOCTU



aKkymynaTopa, a paspsg npoaorkaeTcss HeCKOMNbKO MUHYT uMnuM cekyHn. [Mpu noBbiweHnu
pas3pa4HOro Toka CKOpPOCTb pa3psja MOBEPXHOCTHbIX CrOEB akTUBHOW Macchl BOo3pacTaeT B
Oonblwen cteneHu, 4yem rnybuHHbIX. B pesynbTate poCT CEPHOKUCOro CBMHLA B YCTbAX MOP
npoucxoaut ObicTpee, 4Yem B rMybuHe, M nopa 3akynopmBaeTca CynbdaToM paHblue, 4Yem
ycnesaeT npopearnposaTb ee BHYTPEHHAS MOBEPXHOCTb. BcnepcteBue npekpaweHns
anddysmm anekTponuta BHYTPb NOpbl peakuusa B Hen npekpawaeTtcsa. CneacTBeHHO, 4eM
Oonble paspsagHbii TOK, TEM HUXE €eMKOCTb akkymynatopa, a crnegoBaTefnibHO, ¢
KoapuuMeHT MCNoNb30BaHMA aKTMBHOW Macchl. Tak, Hanpumep, npu paspsge batapeu
eMkocTblo 55 A<y Tokom 2,75 A npu TemnepaTtype anektponuta +25 °C ee eMKOCTb
coctaBnsetr Cz=55+60A+4, a npu paspage Tokom 255A (4,6C2) eMKoCTb yMeHbluaeTcs
Gonee 4yem B 2 pasa U cocTaBngeT Bcero 22Ae4. OnA OUEHKM MYCKOBbIX KayecTs
aBTOMOOUIBbHbLIX aKKyMYNATOPOB, WX €MKOCTb XapaKTepuayeTca Takxe KONu4ecTBOM
NpepbIBUCTLIX CTAapTEPHbLIX pa3psgoB (Hanpumep, anutenbHocTbio 10-15¢ ¢ naysamun mexay
HUMM no 60c). EmkocTe, koTopylo oTgaeTr 6Gatapeda npu nNpepbiBUCTBIX paspsjax,
NPeBOCXOAUT €MKOCTb Mpu HEenpepbIBHOM paspsige TemM Xe TOKOM, B OCOBeHHOCTUM npu
cTapTepHom pexume paspsga (Ip = 2+5 C20). B HacTosiulee Bpems B MexXayHapoOHOM
NpaKkTUKe OLUEHKU EeMKOCTHbIX XapaKTepUCTUK CTapTepHbIX akKyMynsaToOpOB MCNONb3yeTcs
noHsatTne "pesepBHas” emkocTb. OHa xapakTepusyeT BpeMsi paspsiaa 6atapeu (B MUHyTax)
npu cune paspagHoro Toka 25A He3aBUCUMO OT HOMWHANLHOW €MKOCTU aKKyMynsTOPHOM
batapeun. [lo yCMOTpeHUO WN3rOoTOBMTENSA  AOMyCcKaeTCca  ycTaHaBnmMBaTb  BENUYUHY
HOMMHaNbHOMW eMKoCTU npu 20-4acoBOM pexume paspsga B amnep-4acax Unm no pes3epBHON
€MKOCTM B MUHYTax.

TemnepaTtypa anektponuta. C nNoHWXeHMeM TemnepaTtypbl paspsgHas €eMKOCTb
aKKyMynaTopoB nNoHmxaeTcsA. [puynHa 3TOro - MNOBbILEHWE BA3KOCTWM 3NekTponuTta U ero
3MEeKTPUYECKOro CONPOTUBMEHUS, YTO 3amMeanseT CKOpoCTb Anddy3nm anekTponnuta B nopbl
aKTUBHOW Maccbl. 3aBUCMMOCTb BpeMeHW paspsaa [, aBTOMOGUIMbHbLIX aKKyMynATOPOB OT
cunbl paspsgHoro Toka |, npu pasnuyHbix Temnepatypax ot +25 °C po -30 °C npuBegeHa Ha
PUCYHKe 2 (ANa pasnuyHbiX aKKyMynsaTOPOB 3HAYEHUS MOTyT OTNM4aTbCs).

MUK

j Punc.2 3aBucnmocTb NpoaosikKMTENbHOCTU pa3psiga

HeobcnyxuBaemon akkymynatopHon 6atapen OT cunbl
TOKa Npu pasnuyHbliX TemnepaTtypax:
, 1 - (+25°C), 2 - (0°C), 3 - (-18°C), 4 - (-30°C)
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CamopaspssiiloM  Ha3blBalOT YMEHbLIEHWE  EMKOCTMU
aKKyMynaTOPOB MPU pa3oMKHYTOW BHELIHeW uenu, To ecTb npu GesgencTeun. OTo siBNeHue



Bbl3BaHO OKUCNUTENbHO-BOCCTAHOBUTENbHbLIMN peakumnamu, CaMonpon3BONbLHO
NpoxoadaWmMMmn Kak Ha oTpuuaTenbHOM, Tak M Ha nonoxutenoHom anektpogax. Camopaspsay
B OCOBEHHOCTM noAaBepXeH oTpuuaTenbHbIn 3MeKTpoh BCNeACTBME CaMOMNPOWU3BOSMbLHOIO
pacTBopeHuUs cBuHLUA (OTpuuaTeNbHOW aKTMBHOW MacChbl) B pPaCTBOPE CEPHOW KUCHOThbl MO
peakunm:

Pb + H25S04 — PbSO4 + Ha1.

Camopaspsig oTpuuaTenbHOro 3rekTpoga CoOMnpoBOXAaeTcs BblAeneHnem rasoobpasHoro
Bogopoga. CKOpOCTb CaMONpPOM3BOSILHOIO pacTBOpPEHUs CBMHLA CYLWECTBEHHO MOBbILWIAETCs
C yBEeNIMYEeHUEM KOHLEHTpauunm CepHOW KUCNoTbl. [loBblleHWEe MNMNOTHOCTU 3NeKTponuTa C
1,27 po 1,32 r/cM’ BedeT K pOCTy CKOpPOCTM camMopaspsada oTpuuaTeNnbHOro anektpoga Ha
40%.

MpucyTcTBUE npumecen pasHbiX MeTannoB Ha MOBEPXHOCTU OTpuuaTenbHOro anekrTpoja
OKasblBaeT BeCbMa CYLWECTBEHHOE BNUAHME (KaTanMTMyeckoe) Ha poOCT CKOpOCTU
caMoOpacTBOpPEHUss CBMHUA (BCNeACTBME  MOHUXEHUS  MepeHanpskKeHUd  BblAeneHus
Bogopopa). [lpaktuyeckm Bce MeTannbl, BCTpevawlwuecda B Buae npumecen B
AKKyMYMnsTOPHOM Cbipbe, 3IieKTponuTe W cenapartopax, CrnocoOCTBYOT YBENUYEHMUIO
camopaspsga. [lonagad Ha MNOBEPXHOCTb OTpULATENLHOrO 3NeKTpoga, OHu obnervatoT
ycrnoBusa BblaeneHus Bogopoga. Yactb npumecen (conu MeTansioB C MNepeMeHHOM
BalleHTHOCTbLIO) AENCTBYIOT Kak MEPEHOCYUKN 3apsgoB C OAHOrO anekTpoga Ha gpyron. B
TakoM crydyae WOHbl MeTanfnoB BOCCTaHaBMNMBAKTCA Ha oOTpuuaTenbHOM arnekTpode WU
OKUCMNAKTCA Ha TMONOXUTENbHOM (TakoW MexaHu3M camopaspsga MpUnUcbiBaldT MOHaM
xenesa).

Camopaspsaa nonoXUTeNnbHOro akTUBHOro MaTepuana obycrnoBrneH nNpoTekaHMeM peakuuu:

2Pb02 + 2H2S04 — PbS04 + 2H,0 + O-1.

CKOpPOCTb OaHHOW peakuun Takke YBEenuMyMBaeTCA C POCTOM KOHLEHTpauuu IMeKTponuTa.
CKkopoCTb camopaspsa MoMOXUTEeNbHOro aKkTUBHOIO MaTepuana B HECKOMNbKO pa3s Huxe
CKOPOCTU camopaspsia oTpuuaTenbHOro akTMBHOroO MaTepuana.

Ewe opgHOM npuduMHOWM camopaspdga MNoNOXUTENbHOIO anekTpoaa $BNSeTCsS pas3HOCTb
noTeHUManoB mMaTepmana TOKOOTBOAA M aKTUBHOW MaccChbl 3TOro anekTpoga. BosHukatowumn
BCreAcTBME 3TOM pas3HOCTM NOTEHLUManoB ranbBaHUYECKMN MWKPOINEeMeHT npespaliaeT, npu
npoTekaHWu ToKa, CBUHeEL TOKOOTBOAA U ABYOKWUCb CBMHLA MOMNOXUTENbHON akTUBHOW Macchl

B cynbdaTt cBmHua.

Camopaspsaa MOXeT BO3HMKaTb TakXke, Korga akkyMymnsaTop CHapyXu 3arpsi3HeH unm 3anut
3MEeKTPONIMTOM, BOAOW UMK APYTMMU XUAKOCTAMWU, KOTOpble CO34alT BO3MOXHOCTb paspsiga
yepe3 3MEKTPONPOBOAHYI  MNEHKY, Haxo4sAWylCcsa Mexay MOMOCHbBIMA  BbiBOAAMMU
aKKyMynsiTopa Wnu ero nepembidkaMmu. ITOT TMMN camopaspsifa He oTindaeTcs OT 0OblYHOro



pas3pdaaa O4eHb ManbiMKU TOKaMu npu 3aMKHyTOIZ BHELWHEeN uenu u nerko yCTpaHAETCA. Onsa
3TOro Heobxoanmo coaepxaTtb NOBEPXHOCTb aBTOMOOUNbLHOroO AdKKyMyndaTopa B YNCTOTeE.

Camopaspsag akkymynaTOpOB B 3HAYUTENbHOW Mepe 3aBUCUT OT TeMnepaTypbl anekTponura.
OTa 3aBMCMMOCTb NOKa3aHa Ha PWUCYHKe 3, rae BUAHO, YTO C YMEHbLUeHMeM TemnepaTypbl
camopa3spsag noHuxaetcd. lpu TemnepaTtype Huxe 0°C y HOBbIX akKyMynaTOpHbIX GaTapew
OH npakTuyeckm npekpawaetca. [loaToMy XxpaHUTb aBTOMOOWIMbHbIE aAKKYyMynaTOPbI
pekoMeHOyeTCs B 3apsiKeHHOM COCTOSHUM nNpu HU3KMX Temnepartypax (go -30 °C). U3
PUCYHKa Takxe BWAHO, YTO B TEYEHUM 3KCnnyaTauuy camopaspsi He OCTaeTCs MOCTOSAHHbLIM
N Pe3Ko yCUnMBaeTCs K KOHLY CpoKa Cryx6bl.

YIOMHRM CaMC
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Puc.3 CpeaHecyTo4HbIn camopa3psa HeobcnyXXnBaeMon akkymynaTopHou 6atapeun 3a Tpu
Mecdua B 3aBUCMMOCTM OT TemnepaTypbl U NPOAOIMIKUTENBHOCTU 3KcnnyaTaumn (cogepxaHue
Sb - 2,5%):

1 - HOBbIN aKKyMynaTop, 2 - aKKyMyn4aTop nocre cpegHero cpoka akcnnyaTtauum, 3 -
aKKyMynsATOp B KOHLE CpoKa Crnyx06bl

MoHuXeHMe camopaspsaga BO3MOXHO 3@ CYeT WUCNonb3oBaHMA Hambonee  YUCTbIX
MaTepuanoB AnA NPOU3BOACTBA aKKyMynsaATOpPOB; 3a CYET YMEHbLUEHUS KOMUYEeCTBEHHOro
cofiepxaHue nerunpyLwmx 3NeMeHTOB B aKKyMYNATOPHbIX CnfaBax; 3a CYeT MCNOoMNb3OBaHUA
TONbKO YNCTON CEPHOM KMUCMOTbl U OUCTUNNMPOBAHHON BOAbl (MM BNU3KOW K HEW MO YUCTOTE
npu Opyrux metogax OYUCTKM) AMNS NONMYyYEeHUs BCeX 3NeKTPONUTOB, Kak npu Npou3BOACTBE,
Tak n npu akcnnyatauyun. Hanpumep, 6narogaps NOHMXKXEHUID COOEPXXaHUS CypbMbl B CnnaBe
ToKoOTBOAOB C 5% pJo0 2% M MCNoONb3OBaHWK OUCTUNNMPOBAHHOW BOAbI ANA  BCeX
TEXHONOIMYECKUX SNEKTPONUTOB, CpefHecyTOYHbl camopaspsa yMmeHblaeTcsa B 4 pasa.
3amMeHa cypbMbl Ha Kanbuui no3eonseT ewe Oonblle YMEHbLWUTb CKOPOCTb cCamopaspsna
(pucyHok 4). CHMXEHUI CKOpOCTM camopaspsga MoryT Takke cnocobctBoBaTb gobaBku
OpraHM4yecknx MHrMbuTopoB camopaspsa.
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Puc.4 ameHeHne ypoBHS 3apsKEHHOCTU aBTOMOOUMbHbLIX aKKyMyNsSITOPOB PasfMyHbIX
KOHCTPYKUWUA NPU XpaHEHWUN:
1 - aKKyMynsiTOpbl CO CBMHLIOBO-KanbUNeBbIMU cnnaBamu, 2 - rubpuaHbie akkyMynaTopsbl, 3 -
aKKyMynsiTopbl C ManocypbMsiHbIMW crnnaBamu, 4 - akkyMynsiTopbl TPagULNUOHHOTO
NCNONHEHUS

OcbinaHue NoNnoXUTenbHOW aKTUBHOW Maccbl OnnbiBaHWE MOMOXUTENbHON aKTUBHOWN
Macchbl ABNAETCA OQHON M3 NPUYNH NPeXAeBPEMEHHOrO BbiXxoAa M3 CTPOS CBMHLIOBbIX
akkymynatopoB. CyLWHOCTb 3TOro ABMAeHNA 3aknyaeTca B oTnageHun OT nnacTuUH YacTuy
Pb0,. PaspyweHune n onnbiBaHne akTUBHOW MacCbl NPUBOAUT NPEXAE BCETO K CHUXEHUIO
€MKOCTM NONOXUTENbHOro 3nekTpoaa BCrneaCcTBUE YMEeHbLIeHUS 3anaca akTUBHOW Maccehl.
Kpome Toro anektpodopeTuyeckuin nepeHoc Yyactuu PbO, k oTpuuaTenbHbiM anekTpoaam
BedeT K NOSIBNEHNI0 KOPOTKMX 3aMblKaHMN N0 GOKOBbIM KpOMKaM MiacTUH U 4Yepes
cenapaTopbl. HakoHel, obHa)xXeHne TOKOOTBOAOB MOJNOXUTENbHLIX 3MEKTPOAOB BCNeaCTBUE
ONNbIBaHUS aKTUBHOM MaccCbl CNOCOGCTBYET MX YCKOPEHHOW KOPPO3UK.

[Ons NnOHUMaHUS CYWHOCTU npouecca OnfbiBaHUA pacCMOTPUM CTPOEHME aKTUBHOW MaccChl.
MonoxutenbHas akTMBHasi Macca npeactaBnsieT co60n BbICOKOAUCNEPCHYO cpeay,
CTPYKTYpa KOTOpPOM onpeaendeTcs CTPOEHUEM 4YacTuL akTUBHOrO MaTepuana u xapakrepom
nop. lNopbl B aKTUBHON Macce MOryT ObiTb CKBO3HbIMU M TYNMUKOBLIMU, NPSAMbIMU

n n3unucTbiMn. Mopbl, Kak NpaBuno, UMeT NepeMeHHoe cedeHne no aAnuHe
(rocpbpupoBaHHble nopbl). B akTMBHOW Macce OHW MOTyT BETBUTLCS, NPU 3TOM LUMPOKME NOPHbI
MOTYyT CO€ANHATBLCS Y3KOW «LWwenkony». Takum obpasom, peanbHble Nopbl — 3TO
nocrnegoBaTenibHOE pacnonoOXeHne 3BEeHbLEB pas3HOro AnameTpa M pasHoOW AMUHbI,

a nopuctasa cpefa — cucTeMa pacnofoXeHHbIX cnyvYanHbiM o6pa3oMm nepecekawLwmxcs
NyCTOT KPYroBOro CEYEHUS C HEMPEPbIBHO MEHSALWMMCHA paanycom. AKTUBHYIO Maccy
3MEeKTPOAOB MOXHO TakXe B M3BECTHOM MpuBNuxXeHun npencrtaBuTb Kak coveTaHue
PasfiMyHbIX NO pasmepaM (OT COTbIX AOSNIEN 4O HECKONbKUX MUKPOH) WapoobpasHbix YyacTuu,
uronoyek, NpU3MaTUYeCKux n Opyrux BUOOB KPUCTanNmos.

MpPOYHOCTb aKTUBHOWM MacCbl, ECTECTBEHHO 3aBUCUT OT CTPYKTYpbl YacTul, xapaktepa
cuenneHus apyr c opyrom, BennYmMHbl 06GBEMHON MNOPUCTOCTM M LENOro psiAaa Apyrux
CTPYKTYPHbIX MapameTpoB.

Hanpumep, n3BecTHo, 4To pa3psiabl B 3MEKTPONUTE HU3KOW KOHLEHTpPaLMM NOBbLIWAKT CPOK
cnyx6bl akkymynaTopoB. B aTux ycnoBusx obpasyeTtcs pbixnblii croi cynbdaTa cBMHLA, YTO
obecneynBaeT o6pa3oBaHMe MPOYHOrO AMOKCUAA CBUHLA Npu 3apsige. BaaumocBasb mexay



CTPYKTYpPOW MUCXOQHOrO Crios cynbdaTta CBUHLA U CTpyKTypoi obpasyoueroca Pb0O; npu
3apsane MOXHO O06bACHUTL cneaywmmM obpasom. Mpu HANUYUKU NIOTHOMO Cros

PbSO4 (pa3psa B CEpHOWN KNCIIOTE MNOBbLILEHHON KOHUEHTpauMn) B Ha4ane 3apsga
obpasyloTca aeHaputoobpasHblie kpuctannel Pb0O,, koTopble co3gatoT ocHoBy obpasoBaHus
PLIXMOro Cnos AMoKcuaa CBUHLA, MMEKLLEero HegocTaToYHo NPOoYHoe cuenneHne

C TOKOOTBOJOM.

Takoe npencTtaBneHne NO3BOMNSAET cAenaTh NpPeanonoXeHne 0 MexaHuame paspylleHus
aKTMBHOW Macchkl nonoxuTtensHoro anektpoaa. OdeHaputel Pb0; moryT nerko otnagats
OT OCHOBbI B KOHLe 3apsiga noA BMUAHMEM MeXaHW4YecKoro

BO3JENCTBUA Ny3blpbKOB BbIAEMNALWErocs rasa, Tak U B Hadane paspsaga npu obpasosaHum
kpuctannos PbSO,, «noacekarowmx» nenaputsl Pb02y nx ocHosaHus.

B npouecce akcnnyaTtauuu akkymyndatopa npu vYepenyowmnxcs 3apsgax u paspsagax
BCrneacTBne 06bEMHbIX UBMEHEHUN MPOUCXOOAUT pa3ynpovyHEHMEe aKTUBHOW MaccChl, NoTeps
MeXaHUYEeCKNX U INEKTPUYECKUX CBSA3EN Mexay vYacTuuamu, B pesyfbTaTe Yero akTuBHas
Macca pasXuxaeTcs U onnbiBaeT. ATOMY SIBIIEHUO cnocobcTByeT 0O6MNbHOE BbliAeNeHne
Kucrnopoga Ha NOBEPXHOCTM 3NEKTPOAOB B npolecce 3apsaaa.

HakoHel, onnbiBaHMEe aKTMBHOM MaccCbl MOJSIOXKUTENBHOIO 3NeKTpoAa yckopseTcs
B NMPUCYTCTBUM TaknxX BpegHbIX NPMMECEN B 3NIEKTPOSINTE U aKTUBHOW Macce, Kak xeneso,

Xiop v gpyrue.

MccnenoBaHMo NMPUYMH ONMbiBaHUS aKTUBHOW MacChbl MOMNOXUTENbHOrO 3fnekTpoaa nocesleH
psa paboT coBeTCKMX yYeHbIX. bblno ycTaHOBNEHO, 4TO TemnepaTypa afnekTponura

N BeNnM4YMHa TOoKa Mpu 3apsige He OKas3bliBalT CYLECTBEHHOro BIIMSIHUA Ha CPOK CNyXObl
aKTUBHOW MaccChl.

Hanbonbliee BNUsiHMe OKas3biBAlOT yCNoBMA pa3psga M ocobeHHO ero KOHe4YHon ctaguu.
YMEHbLIEHNE KOHLUEHTPALUUN SMEKTPONNTa, NOBLILWEHNE TeMNepaTypbl N CHUXEHKE
NNOTHOCTM TOKa NpWU pa3psge CHUXalT CKOPOCTb pa3pylleHUs akTUBHOW MaccChbl. YKasaHHble
yCrnoBusa paspsga cnocobCcTBYHOT 0O0pa3oBaHUI0 PbIXJIOr0, KPYMHOKPUCTANNMYECKOro ocagka
cynbarta cBuHua.

BnuaHue KoHUeHTpauum anekTponuta u ycrnoBun paspsga, nnoTHOCTU TOKa U TemnepaTtypbl
Ha CKOPOCTb paspylleHUs akTMBHOW MacCbl KONIMMECTBEHHO MOXHO OXxapakTepu3oBaTb
criegywWwmMMm akcnepumeHTanbHbiMu gaHHbeiMu (E. V. KpenaHoBa): ymeHblueHne
koHLeHTpauuu anektponuta ot 10 4o 2H yBenunumBaeT cpok Crnyx6bl akTUBHOK Macckl B 8™
10 pa3 u sBnseTcsa Hanbonee CUNbLHO AENCTBYOLWMM HPaKTOPOM; YMEHbLUEHNE NNOTHOCTH
paspagHoro Toka ot 1,8 go (),65 A/am yBenuumBaeT cpok crnyxbbl npumMepHo Ha 50%:;



noBbILLEHNE TemnepaTypbl anekTponuta ot 25° go 50°C yBenu4nsaeTt CpoK CryXoObl
aKTMBHOI Macchkl 6onee Yem B 272 5pasa.

Takum 06p330M CpOK CJ'Iy)K6bI aKTUBHOW MaccCbl NOJMIOXUTENbHOIO ANIeKTpoaa onpepgendaeTcs
ycnoBnaMmn Kpucrtanmnmsauyum cynb(baTa CBUHLUa npun paspane. O6pasoBaHV|e pbIXnbIX
OocagKkoB cynb(baTa CBMHLUA OOJIXKHO cnocobcTBOBATH YMEHbLWEeHUNK pa3pyleHnd aKTUBHOM
Macchbl, TaK Kak Takou CyJ'Ibd)aT npun 3apqaae nepexoaumt B NPOYHYH akKTUBHYHK Maccy,
COoCTOoAWYO nNnpenmMmylleCTBEHHO M3 KPYNMHOKpUCTaninn4yeckoro aAnmokcmaga CBuHLUA.

B Tom crnyyae, korga noBepXHOCTb aNeKkTpoga npu paspsie NnokpbiBaeTcd MNOTHbIM CloOeM
cynbaTa cBuHuUa, obpasytowmecs npu 3apage kpuctannsl Pb02 pacTtyT npenmywecTBeHHO
B BMAe OEHAPUTOB, KOTOpble B KOHUE 3apsja M B Hayane paspdga MoryT ocbinaTbCs.

N3BecTHOE BNUSAHME Ha CpoOK CJ'Iy)K6bI aKTMBHOM MacCbl MOXET oKa3saTb mMaTtepuan
TOKOOTBOOA. XapaKTep OKCUMAOHOW NIIEHKN, o6pa3y+ou_|,el7|0ﬂ Ha NOBEPXHOCTU TOKOOTBOAOB,
BO MHOIom onpepgendaeT npo4YHOCTb cuenjieHnA aKTUBHOW MaccChbl C HAMWU W, criegoBaTenbHO,
ANNEKTPUYHECKNE XaPaKTEPUCTUKN N CPOK CJ'Iy)K6bI aeKTpoaa. ,El,ed)opmau,vm TOKOOTBOOOB,
npesbliwatoLlan 5% ot nepBoHa4alibHbIX pa3MepoB, NpunBoanT K 6bICTpOMy pa3pyweHuno
aKTUBHOW Macchl.

HakoHeu, psag vccnenoBaHMin nokasbliBaeT BAUsiHAE (DA30BOro cocTtaBa MoONoXUTENbHON
aKTUBHOWN Macchl, a Takxke popMbl YacTUL HA CKOPOCTb ee OMnfbiBaHWUs B npouecce
akcnnyaTtauuu akkymynatopa. Ocagku #-Pb02 otnuuyatotcs 6onbluen MexaHU4eckoi
NMPOYHOCTbIO, YEM B-ppo2. Kpuctannel %-Pb02o06pasyoT BHYTPM aKTUBHOW MaccChl MPOYHYHO
AYEUCTYIO CTPYKTYPY, Mano U3MeHSoLYCS B NpoLecce UNTUPOBAHUS.

B npouecce 3apsaga akkymynatopa, oCoO6eHHO B nepuo nocriegHen ero craguu,

Ha NONOXUTENbHOM 3anekTpoae obuMnbHO BblaenseTca kucnopod. lNy3bipbku Kucnopoaa,
«OMbIBaKOLWME» NOBEPXHOCTb 3MeKTpoga CnocobCTBYOT 3p03MM aKTUBHOW Macchl, TO eCTb
ee paspyweHunio. MexaHn3m paspyweHus 6onee getanbHO pacCMOTPEH B U3BECTHOW KHUre
M. A. OacosHa n N. A. Arydpa «OCHOBbI pacyeTa ....».

O630p COBPEMEHHbIX AaHHbIX MO BOMPOCY O MPUYMHAX U MEeXaHM3Me paspyLleHUs akTUBHOW
Macchbl MONOXUTENbHOrO 3MeKTpoaa No3BONSAET 3aKMOYNTb, YTO 3TU NPUYUHBLI HOCAT
NPUHUUNNAanNbHLIA XapakTep, YTO CYLECTBEHHO OrpaHMYMBaEeT BO3MOXHOCTU 3¢ deKTMBHON
60pbObLlI C 3TUM SABNEHUEM.

OaHoM 13 BO3MOXHOCTEN aKTUBHOIO BO3AENCTBUSA Ha npouecc paspyuweHuns aKTUBHOM Macchl
NOJTOXNUTEIIbHbIX 3JTEKTPOOOB ABNAETCA BBEAEHNE B aKTI/IBHyI'O! Maccy B npouecce
N3roToBrieHNAa CBMHUOBbIX akKKyMyJnATOPOB pa3fiv4HOro poada; ynpo4dHdarwmnx D,O6aBOKI
NoJIMMEPHbIX BOJIOKOH, NMOPOLUKOB, CyCI'IeH3VIl7I. ,D,J'Iﬂ NOBbILLEHNA CPOKa CJ'Iy)K6bI
NonoXuTtenbHo mMaccbl ocoboe 3HayeHue npmo6peTa+0T MeponpunaTna, HanpaBli€HHbIE



Ha yCOBepLIeHCTBOBaHWE KOHCTPYKLUUM akkymynsTopa, nogbop maTepuana M KOHCTPYKUUU
cenapaTtopa. B n3BecTHOW Mepe HeKoTopble aKCcnnyaTauMoHHbIe napaMeTpbl MOTyT
BO3eNCTBOBaTb Ha NPOLIECC ONMbiBAHUA aKTUBHOW Macchl, Takne Kak pexum sapaaa,
HanuyMe BpeaHbIX NpUMecei, nonagawwWwmx ¢ AONNBAEMON BOAOW.

MNpodmnakTuka npu 3kcnnyatauuMm CBUHLIOBO-KMCINOTHbIX akkymynstopoB CyuiecTtByeT
BO3MOXHOCTb  BOCCTAHOBIIEHUA  XapaKTepPUCTUK  aKKyMynaTOpOB, €MKOCTb  KOTOPbIX
ymeHbwmnacek Ao 80 % OT HayanbHOW, NPU LUUKIUPOBAHUK C 3apSAOM MNYMNbCUPYHOLWMM TOKOM
BenuunHon ot 0.1C po 0.5C (Bpemsa umnynsca nopsagka 200-400 mc, cOOTHOLWEHNE BPEMEHMN
nmnynbca n naysbl 1:3). OTa BO3MOXHOCTb UCMbITbIBAnacb Ha akkyMynsaTopax C peleTkamu
M3 CnnaBoOB CBUHEL-CypbMa W CBMHeU-KanbUWN-0noBO. HecMOTps Ha TO, YTO MeXaHW3Mbl,
Bbl3blBaKOLWME MNpPeXAEeBPEMEHHYIO TMOTEPIO €MKOCTU, oTnu4yaiTca, a3adpdekT OoT 3apsga
nynbcuMpylowmMMm TOKOM Habnwoganca y oboux TUMNOB UCTOYHWKOB Toka. LlemecoobpasHo
nepuoanYeckn BbINOMHATL LUUKIMPOBAHME B TaKOM pexume ANA NoAdepXaHusa 3NeKTPOoAHbIX
Macc akKymynatopa B akTUBHOM COCTOSIHUM.

Mpn aKkcnnyaTauum repmMeTU3nMpOBaHHbIX CBUHLOBO-KMCNOTHBLIX aKKyMYNATOPHbIX 6aTapen
cnegyeTt NOMHUTb, YTO B aTMocdepe nomMelleHns, B KOTOPOM OHM IKCNIyaTUPYHTCS, MOXET
nosaBMTbCS Bogopoaa (M3-3a cbpoca m3nNuUWHEro gasneHuss npu nepesapsge 6Garapen). B
uensx 6e3onacHOCTM MNoMelleHWe creayeT BEHTUNMPOBaThb, Tak Kak ANs npefoTBpalleHus
B3pbilBa B aTMocdepe He AO0MKHO ObiTb coAepXxaHust Boaopoda B KOHLEHTpauun 6onblie
4%.
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