JlaGopaTopuasi padora Ne 1

IMPUHLMIT JEUCTBUS, KOHCTPYKLIMS, XAPAKTEPUCTHUKH,
OLIEHKA TEXHUYECKOI'O COCTOSIHUS U
TEXHUYECKOE OBCJIYKUBAHUE AKKYMYJISITOPHBIX
BATAPEU

Heab paGoTbi: u3yueHWe NPUHIMIA [OEHCTBMS, KOHCTPYKLIMH,
OLECHKH TEXHUYCCKOTO COCTOAHMS, NMPHEMOB TEXHHYECKOro 00CIYKHBAHHA
ABTOMOOMIIBHBIX aKKyMyJIATOPHBIX Oatapeii (AKB).

OcHoBHBIE Tanbl paboThI:

1. BreaynuTopHas MOATOTOBKA C UENBIO HM3YHCHHS XHMHYECKHX
NPOUECCOB, MPUHLMIA AEHCTBU, KOHCTPYKIIHH M MPHEMOB TEXHUYECKOIO
00CIY’KHBAHHS M KOHTPOIISI IAPAMETPOB aKKYMYJIATOPHBIX barapeit (AKB).

2. MizyueHune KOHCTPYKLMH aKKyMyJIATOPHBIX Gatapeii B 1aGoparopuu
M OLIEHKA COCTOSHHMSA DJIEMEHTOB AKKYMYIATOPA, IPEACTABIEHHBIX HA
JIEMOHCTPALTMOHHOM CTEHJIE.

3. ObpaboTKa Mony9YeHHbIX B 1aOOPATOPHUM JAHHBIX M COCTABICHHE
oTyeTa.

4. 3ammra naboparopHoi paboTsl.

Xoa patorsr:

1. Bueaymuropnas nmoarotoska k pabore B 1a6opaTopum.

I.1. Hcrnone3ys KOHCTEKTBI NEeKIMH, y4eOHHKH, OMOJIHMTEIbHBIH
METOJIMYCCKHH MaTepuasl, TPHBEACHHBIH B HACTOAMIEM pPYKOBOJICTBE,
M3YYHTE!

— Ha3HA4€HHE aKKyMYyJIATOPHBIX DaTtapew;

— XMMUYECKHIA COCTAB 3JIEKTPOJIOB H SJIEKTPOJIUTA aKKYMYJIATOPOB;

— KOHCTPYKIMIO aKKy MY TOPHBIX GaTapei;

— XUMHYECKHE PEaKUMH, NPOXOMAIIHE HAa TMOT0KHTEIbHOM W
OTPHIATENHHOM JIEKTPOJAX AKKYMYJISATOPA;

— MPOLECCHI, NPOUCXOJAIIME B AKKYMYJSITOPE HA MMKPOCKOMUYECKOM
M MaKpOCKONHMYECKOM YPOBHAX TPH HApyIIEHWH HOPMATBHOH paboTHI
AKKYMYJIATOPHBIX Darapei;

— OCHOBHEIE HapaMeprI CBHUHLIOBBIX CTAPTCPHLIX aKKyMyJIHTOprIX
OaTapei M METOABI UX KOHTPOJIS;

— CHOco0BI 3aps/ia AKKYMYJIATOPOB;
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— TCXHOIIOTHIO XPAaHEHWA M BBOJAA B JKCIUIYATALMIO0 CBHHLIOBBIX
AKKyMyJIATOPHBIX Oarapeii.

1.2. B npouecce moarorosku k paboTe B MabopaTopum Mo roTOBHTE
OTBETbHI HA KOHTPOJILHBIE BOIPOCHI.

2. PaGora B naboparopumu.

2.1. OsmakomuTbCH C pacnonoxenueMm osmementos AKB ma
JAEMOHCTPAIIHOHHOM CTEHJIE.

22, O3HaKOMHTBCA C BHEIIHMM BHIOM M  KOHCTPYKIMEH
37ICKTPOJHBIX MJIACTHH, TIPEAHA3HAYEHHbBIX 1UTA YCTAHOBKHM B aKKyMYJIATOP.
O6paTiTh BHUMaHME HA LBET TLUIACTHH.

-2.3. OcMOTPeTh KOHCTPYKLMIO TIOTYOIOKA TIONOMKHTENbHBIX MIACTHH
AKD, ObiBOICH B 9KCIUTyaTAIlH.

24. Ilo BHemHeMy BHIy [POAHATM3MPOBATH COCTOSHHME M
KOHCTPYKIMIO  MOJyONOKa — OTPULATENbHBIX  JNEKTPOAHBIX  IUIACTHH
AKKYMYJIATOPHOM OaTapem.

2.5. O3HaKOMMThCS ¢ KOHCTPYKIIMEH CEnapaTopos.

2.6. Osnakomutees ¢ KoHCTpyKuMe# koprnyca AKB, mcnonbsys ee
4acTh, MPEACTABICHHYIO HA JEMOHCTPALIMOHHOM CTEH/IE.

2.7. TlpoaHanusupoBaTh B3aHMHOE PACHOJOKCHHE W KOTHYECTBO
OTPHUATENBHBIX M MOJIOKHTEIBHBIX 3JEKTPOAHBIX IUIACTHH, CENapaTopoB B
AKKYMYJISITOPE. ,

2.8, O3HaKOMHTBCA €O CIOCOOOM COETMHEHMS HIEKTPOIHBIX TUTACTHH
B 0J1HOM Onioke snektpoaos AKB.

29. O3HaKOMHTBCA ¢ KOHCTPYKUHEH MOJNIOCHBIX  BBIBOJIOB
AKKyMyJIATOPHOM Oatapen.

2.10. Mi3yuuTh XMMHYECKHE TIPOLIECCHI, MPOHCXOIAILME TP 3apaje |
paspane AKDB. Tabnuipsl pexxumoB 3apaaa W ILUIOTHOCTH 3JEKTPOIUTA
aKKyMYyJIATOpA.

2.11. TlonyuenHsie B 1abOpaTOPUM CBEACHHSA 3alIMCATh B TeTpaab JUis
MOCJIEIYFOIIETO HCIOIb30BAHHA B OTHETE.

3. ObpaboTaTe nosnydenubie B 1aGOPATOPHH CBEJEHMS M COCTABHTDH
OTYeT.
4. BamwuruTe 1aboparophyro paboTy.

Teopernueckue cBenenus

K AKB oTHOCAT 31eKTpHUECKHE 31€MEHTBI, CIOCOGHBIE HAKAMITHBATH
M OTAABATH JIICKTPHIECKYIO SHEPIUIO BO BHEMIHIOIO JJIEKTPHYECKYFO LIETIb 3a
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CYEeT  BJICKTPOXMMMYECKMX TPOLIECCOB, CBSA3aHHBIX C W3MEHEHHEM
XUMHUYECKOIO COCTaBa AKTMBHBIX MACC 3JIEKTPOIOB.

Ilpy BBenEHMM METANIMYECKOrO 3JIEKTPOAA B DIEKTPOIUT HOHBI
MOCJIC/IHETO MPOHMKAIOT K MOBEPXHOCTHBIM aTOMaM 3JeKTpoaa. [Ipu sTom
TOJIOXKUTENbHBIE HOHBI DIIEKTPOJINTA CTPEMATCA OCECTh Ha dnekTpoa. Takas
CHOCOOHOCTB SEKTPOJIUTA HAZBIBACTCA OCMOTHICCKMM NABICHUEM.
OtpunarenbHble  MOHBI IEKTPOJNUTA TMPUTATUBAIOT ATOMBI METALIA W
CTPeMSATCS MEPEBECTH MX B 3IMeKTpoauT. CrnocoOHOCTE MeTamioB
pPacTBOPATHCS B JJIEKTPOJIMUTE TMOJA JEHCTBHEM €r0 OTPHMLATENLHBIX HOHOB
Ha3bIBACTCS JJIEKTPOIIMTHYECKON YITPYTOCTHIO PACTBOPEHHUS .

-Ecimm ynpyrocts  Gonbine OCMOTHYECKOTO JaBIEHHMA, TO HOHBI
METaJlla BXOAT B 3JIEKTPOIIUT U 3apsKatOT €ro MOJ0KHUTEIBHO (JIEKTPOI B
3TOM ClIy4Yae 3apsuKeH OTPULIATENbHO). B pesynbraTe Mexay 371€KTpoaoM u
3JICKTPOJIUTOM BO3HMKAE€T PA3HOCTh TOTEHLMANIOB, 3HAYEHHE KOTOPOM
OrPaHW4MBACTCA TEM, YTO Ha MOHBI METAJIJIOB, IEPELIC/IINE B JIEKTPOIIMT,
JICUCTBYIOT CUIIbI SJIEKTPOHOB, OCTaBmIMXCs B Mertasuie. [lo Mepe mepexona
MOHOB METa/Ula B SJIEKTPOJIMT 3TH CHJIbI BO3PACTAIOT W yPABHOBEIIMBAIOT
M30BITOUHBIE CHIIbI YIIPYTOCTH PACTBOPEeHHs. Eciu ocMoTHYecKoe qaBieHUe
OonbIIe CHIT yNPYrocTH PacTBOPEHHUs, TO MOJOKHTEIbHBIE MOHBI OCEAAIOT
Ha DSJICKTPO/IE W 3apsKAIOT €ro MOJIOKHTENbHO. MEXIy 3JIeKTpoaoM u
SJICKTPOJIMTOM BO3HHUKAET OMPE/EICHHAs Pa3HOCTh MOTEHUMAIOB 00paTHOM
NMoJsIpHOCTH.  O4E€BMIHO, YTO €CIIM CHIIbI OCMOTHYECKOTO JaBICHUS W
YIOPYrOCTH  pPAacTBOPEHHMsA  PaBHbI, PA3HOCTb  MOTEHIMAIOB  MEXKIY
3JICKTPOJIOM M 3]IEKTPOJIMTOM He 0bpasyercs.

Bosnukaromas pasHOCTh MOTEHLIMATIOB HE MOYKET OBITh MCIOJIb30BAHA
JUIS TIOJTYY€HMsS SJIEKTPUYECKOrO TOKA, T.K. €CIM B BJIEKTPOJMT OMyCTHTh
3JIEKTPOJl M3 TOrO K€ METajja, TO Pa3HOCTh MOTEHUMAIOB OyJeT paBHa
HYJIIO.

Jlist monmydenus Toka B ANEKTPONMT HEOOXOAMMO MOMECTHTH CLie
OJIMH SEKTPOJ C APYrOM 3JIEKTPOIUTHYECKON YIPYrOCTHIO PACTBOPEHMS,
T.€. U3 JPyroro MeTaia.

Cucrema U3 51€KTPOTUTA C JBYMS BBEJIEHHBIMM B HETO 3JICKTPOAAMM
M3 METAJLIOB C Pa3IMYHOM SJEKTPONIMTHYECKON YIIPYTOCTBIO PACTBOPEHHUs H
MPEACTABIAET  COOOM  ranbBaHWYECKMM  JIEMEHT  —  HWCTOYHHK
snexTpoaBinkymed cuibl (I/C). [anbBaHUYECKHE 31eMEHTHI pabOTAIOT 3a
CYET COOCTBEHHOM XUMHUYECKON SHEPIUM, MOITOMY XHMUYECKHE UCTOUHUKH
XapaKTEePU3YIOTCS HE MOLIHOCTBIO, 8 EMKOCTBIO:

Q= Ipp,
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rze () — eMKOCTh rabBaHHYECKOTO 3eMeHTa, /p — paspsiIHbIN TOK, A,
Ip — NPOJIOJKHUTENBLHOCTD Pa3paaa, 4ac.

B peanbHbIX akkymynsTopax B KauecTBe JIEKTPOIOB MIPHUMEHSFOT
MIACTAHBI  CHELMANBHOM — KOHCTPYKIHMH, B  OOJNbIUMHCTBE — CIly4acs
pemeryaToro Tuna. OCHOBAHHME SNIEKTPOJOB M3rOTABIMBAIOT M3 CIUIABA
CBMHLIA M CYPBMBI (JUIS MEXAHH4ECKOM MPOYHOCTH). Sueiiku 3amoNHAOT
MacTOW U3 NOPOIIKOOOPA3HBIX OKUCIIOB CBHHLIA HA CIA60M pacTBope CepHOM
KHUCIIOTBI. JJIsl MONIOKHUTENBHBIX [UTACTHH MCHOJB3YOT CBHHIIOBbIM CYpHK, a
AT OTPULATETIbHBIX TJIACTHH MCIOIB3YIOT CBMHLOBBIM et Pb304. [Mocne
NPOCYIIKHM TacTta MPHOOPETAeT MOPUCTOCTb, YEM JOCTHMIraercs 6OJbmias
CMKOCTh  aKKyMyJIATOPOB.  BeICymieHHble miacTHHBI  TOABEpPrarTCs
(popmoBke (mIMTENBHOMY 3apsAay) B CHELMATBHOM anexrponute. B
pe3ynbTaTe CypHMK NPEeBPAINACTCs B ABYOKHUCh CBMHLIA PbO2, a cBHHILIOBHIM
TJIET B YUCTBIA CBUHEL. DTO COOTBETCTBYET 3apA/KEHHOMY aKKyMyJISITOPY.
[Tocne  opmoBkM muacTMHBI MMM PAspPAKAIOT WM OCTABISIOT
3apAKEHHBIMUA. B moboMm ciydae ux TmartenbHo BBICYIIMBAIOT, a 3aTem
cobuparor B OJIOKH.

Xumuueckue npoyeccor 6 CEUHYOB80-KUCIOMIbIX akkymynsimopax. B
KaueCTBe  OJCKTPOIMTAa B CBMHLOBO-KHCIOTHBIX  aKKyMYJATOPAxX
MCTIONb3yeTCsl  CepHas  KUCIIOTA, KOTOpas B BOAEC AacCOLMHMPYET U
nuccomumupyer, 1.e. H,SO,2H +S0,*

Y 3apMKEHHOTO  aKKyMyJNATOpPA  MOJIOKHTENbHAS  MIACTHHA
MpeacTaBiseT cobo aByokuch ceunua PbO,, a oTpuiarensHas miacTuna —
ry0uareiii ceunen Pb.

llpu  paspsoe 'y  OTpUIATENBHOW  IIACTHHBI MTPOXOIUT
3JICKTPOXMMHUYECKAS PEAKIMA BUAA:

Pb +S0,* — PbSO, + 2e,
a'y TIOJIO’KMTENILHOM TIACTHHBI
PbO,+ 2e + 4H' + SO,*~ — PbSO, + 2H?0.
CyMMapHas peakiys pu paspsijie aKKyMyJIsSTOpa UMEET BHT:
PbO, + Pb + 2H,SO, — 2PbSO, + 2H,O0.

Ilpu paspsne akTuBHBIC Macchl MIACTHH TEPEXOAT B CEPHOKHCITBIH
cru-Hed. IlmotHocte  asmextponura mamaer 1o 1,15-1,17 r/em3.
AKKYMYJIATOPbI HE Pa3pskaroT 10 HOJHOTO [epexoia aKTHBHOH MAacehl B
CEPHOKMCIIBIA CBMHEL, T.K. CEPHOKMCIIBIH CBHUHEI 0O6ONagaer OGoJbINEM
CONPOTHUBICHUEM,  MPEMATCTBYIONMM  OCYIIECTBIEHMIO  OOPATHOro
fpouecca.

[Ipu 3apsioe aKKymyisimopa y OTPULATETbHONW MIACTHHbL APOXOAUT
Xumuueckas peakuus PbSO,; + 2e — Pb + SO.° . s Pe3yJibTaTe KOTOPOM
CEPHOKHCIIbIA CBUHEL pacmajaetcs Ha MoHbl Pb2+ i SO42—. Hou caunma,
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B3aMMOJCHCTBYs C PUXOAANIIMME IEKTPOHAMH, TIPEBPALIAETCS B MONIEKYTY
ceuHua. Hon SO42-, HampaBnssch K MONOKMTENHHON  IUIACTHHE,
COCIMHACTCA C JBYMs HWOHAMM BOAOpPOJA, 00pa3yeT MOJEKyly CEepHOM
kucinotsl HySOy.

XHMMHYECKass PEaKUWs Y TMOJOKUTENbHON TIUTACTHHBI  BBITJIA IUT
CIIEYIOIUM 00pa3om:

PbSO4 — 2e¢ + 2H20 — PbO2 + 4H+ + SO42—.

B peakumm yyactyer moH cBunua Pb2+ u nBa mona kucnopoma 202—
W3 TMCCOLMUPOBAHHON MOJIEKYJIbI BOABI. CBUHEL] OKUCIIAETCS.

Kucnopoambiii ocratok m monbl Bonopoaa 06pasyioT aBe MOIEKYIIbI
CEpHOW KHUCJIOTHI

4H+ + SO42— + SO42—=2H2S04.
CymmapHas peakiys pu 3apsjie akKyMyJIATopa;
2PbS0O4 + 2H20 — PbO2 + Pb + 2H2S04

[InotHocTs  onextponuta  moBbimaerca.  Ilpu  pocTKeHHM
MaKCUMAaJTbHOM TUIOTHOCTH HAYMHAETCS JIUCCOLHALUS BO/JIBI,
COMPOBOXKAAIOMAsACS OYyPHBIM BBIACIEHUEM BOIOPO/IA.

Takum 06pasom, OKHCIMTENEHO—BOCCTAHOBUTENIBHBIE MPOLECCHI TIPU
3aps/ie ¥ paspsae MOTYT ObITh OMMCAHBI yPABHEHHEM

3apan
PbO2+Pb+2H2S04 ----- 2PbS0O4+2H20
paspsan

Camopaspso akkymyniamopos Gecrione3Has moTeps KakoW-TO 4acTH
3aMaceHHOM TMpH 3apsfie SHEPTMM WIM CaMOpaspsjl aKKyMyIATOPOB —
sABleHHe HensOexHoe. CaMopasps MPOMCXOAMT M B PEXHMME paspina U B
peauMe nokos. Benuuuny camopaspsaaa onpenensioT XuMuueckas cHCTeMa
v xouctpykuus AKDB. Baxna TemnepaTypa, KOIH4eCTBO W CBOMCTBO
NONABIIMX B aKKyMYNATOP mpumecer. TpyaHO yCTpaHWTh TakuMe MpUYMHBL
paspsza Kak CyIIECTBOBAHME PA3HOCTH MOTEHLMATOB B CAMMX TUIACTHHAX
(Mely aKTHBHOM MacCOM IUIACTHH U METALIOM MX OCHOBBI). /leHcTBYyeT M
KHUCIOpPOZ BO3/yXa HA OTPMLATEIIbHbIE TIACTHHEL [Ipuunnamu camopaspsaaa
MOTYT OBITh HEpPaBHOMEPHas IJIOTHOCTb STEKTPOJIMTA, IIOXAA M3OJISIHS
TJIACTHH, 3arps3HeHHUE 3JIEKTPOJINTA, AKTUBHOM Macchbl H
JUCTHIITUPOBAHHOM BOJIBI BPEAHEIMHU NPUMECIMH.

Camopaspan  tpamuumonnon AKB no T'OCT  959-91P pH
Oesneticteun B Tedenme 14 cyrok npu temneparype 20+50C nHe nmomxen
npesbrmatk 0,5% B cyTku (7%), a nmocine He3neicTers B TeueHue 28 CYTOK —
20% or HomMuHaNBHOM eMkocTH. CaMOpaspaa HeobCTy KUBAEMON Garapew B
Tedyenre 90 cyTok mocie Ge3neicTBUS HEe J0IKEH npesbimate 0,11% B
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cytkH (10%), a nocne 6esnmeiicTsus B Tedenne roga — 40% oT HOMMHATEHOM
€MKOCTH.

Yempouemso — asmomobunbnbix  akkymyismopos  u - 6amapeii.
AKKyMyIATOpHbIe GaTapen B aBroMoOuie 06ECTIeYHBAIOT 3/ICKTPONMTAHHAE
norpedureneid  NpW  HENOCTATOWHOH  MOIIHOCTH,  BhbIpabaTBHIBAEMOii
FEHEPaTOPOM (HAnpumep, NpH HepaboTaloWeM [BUTaTeNie, HpH IyCcKe
JBHTATEIsA, MPH MaJbIX 000pOTaX ABMraTes). :

OCHOBHBIMH TPeOOBAHMAMH, NPEABLABIAEMBIMA K ABTOMOOHIILHBIM
AKKyMYJIATOPHBIM OaTtapesM, sBIAIOTCS

— MaJjioe BHYTPEHHEE COMPOTHBIIEHHUE;

.— OoJIbIIas eMKOCTH NpH MATBIX 00beMe H Macce:;

— YCTOWYMBOCTb K HU3KOH TeMIeparype;

— OPOCTOTA OOCITY:KHBAHMSA

— BBICOKAsi MEXAHMYECKas MPOYHOCTE;

— JUIMTEJILHBIA CPOK CITYIKOBI;

— HC3HAYMTENIbHBIN CaMOPa3paL;

— HEBBICOKAA CTOMMOCTb.

Haunbonee monmuno stum TpeGoBanusm yaoBIETBOPAIOT CBMHIOBO—
KHCIIOTHBIE aKKYMYJIATOPHBIE GaTapew.

AKB no koucTpykTuBHbIM npusHakaMm B coorsercTBuu ¢ ['OCT 959-
91E wa Tpu rpynmei: 1) TpagdumMonHble (obenyxuBaembie); 2) mano
obcnysxuBaemsle; 3) HeobCTyKUBaeMBble.

Tpamuuwmonnbie Gatapen cobuparoTcs B KOprHycax ¢ OTACTbHBIMM
KPBILIKAMH W B KOPITyCax ¢ 00IIEeH KPBIIMKOIA.

Ipaduyuonnvie b6amapeu ¢ omoerbnvIMu KpoIUKAMU cobuparorcs B
01HOM  50OHMTOBOM HIIM  ILIACTMACCOBOM  COCYAE — MOHOGIOKe,
PAa3[CNICHHOM  TMEPErOPOJKAMM  HA  OTHENBHBIC SAYCHKH 10  uMCTy
4KKYMyJATOpOB (B mpocTopeunn — OaHok) B Garapee. B kaxaoi sueiike
TIOMEUIEH  JNICKTPOJHBIA  OJIOK,  COCTOSIUMA M3  YepeAyIOLIMXCS
MONOKUTENBHBIX M OTPULATENHHBIX JJIEKTPOJIOB,  Pa3/IeNeHHbIX
cenaparopamu. CenapaTopel Ciy)KaT IS TIPENOTBPALICHHUS 3aMbIKAHHSA
7IEKTPO/I0B, HO PH 3TOM 32 CYET CBOEH MOPUCTOCTH CHOCOOHBI NPOMyCKATh
depes  cebf  JNeKTPONMT. DNeKTPOIbl YCTAHABIMBAKOTCA HA OIOPHBIE
[IPU3MBIL, YTO MPEIOTBPAIIALT 3aMbIKAHHE PA3HOMMEHHBIX JIEKTPOIOB Yepes3
1AM, HAKATIMBAIONIMHACA B TIPOLIECCE 3KCILTYaTAIIMA HA JHE MOHOBIOKA.
Ceepxy omextpoanoro Gnoka ycTamaenupaetcs — nepOpPHPOBAHHBIN
MPEAOXPAHMTENIbHBIA IHATOK, 3aIMIMAIOIMI BEPXHUE KPOMKH CEMapaTopoB
OT MEXaHWYECKUX MOBPEKJCHUH TNPH 3aMepax TeMMEepaTypbi, YPOBHS M
MIIOTHOCTH 3TCKTPOJIUTA.



| — kopmye, 2 — kphIlKa, 3 — NONOKUTENBHBIH BBIBO, 4 — MEKAIEMEHTHOE COETHHE-HHE
(Gapetka), S — oTpHUATENBHBIH BBIBOM, 6 — NPOOKA 3aTMBHOI FOPIOBHHEL, 7 — 3aMBHAS
ropsioBuHa, 8 — cenaparop, 9 — nojoxkuTeNbHas MacTrHa, 10 — oTpunATenbHAas
MJIaCTHHA.
Pucynox 1.1 - Koncrpykums akkymynstoproi 6arapen tana 6CT-5511

B kaxpom akkymynarope HaxommTcs HAGOp MONOKMTENbHBIX 9 1
otpuuatenbhbiX 10 mnactun. [InacTHHBI BBINOJHEHBI B BUIE PELIETKH,
OTJIMTOM M3 CILIaBA CBMHLA M CYPbMbI M 3aNOJHEHHOH TIOPHCTON aKTHBHOM
MacCOH M3 CBHHLA M CBMHLIOBBIX OKHCIIOB. [InacTuHel onupatotes Ha peGpa
(MpH3MBI) KOpMyca, W MO3TOMY MEKAY JHOM M HHKHHMH KPOMKAMH
MUTaCTMH MMeeTcs cBoOomHOe mpocTpancTso. OchImalomascs ¢ MiIacTHH
aKTMBHas Macca (I1aM) 3amoNHAeT 3TO [POCTPAHCTBO, HE JOCTHras
HWKHHX KPOMOK ITACTHH, YTO NPEAOXPAHAET UX OT KOPOTKOTO 3aMbIKAHHS .
[Inacruubl - onuHakoBodt  momsprocTH  cobupaiorcs B mony  Gnok  m
IIPUBAPUBAIOTCH K GapeTKaM 4, KOTOPbIE CITyKaT Ul KPETUleH s [UIACTHH
BBIBOJA TOKA. M3 momy G10KOB MONOMKMTENLHBIX H OTPHLIATEBHBIX TU1ACTHH
cobupaercs ONOK ¢ YepesOBaHMEM PA3HOMMEHHBIX [LUIACTHH. 118 M30NAIMK
Pa3HOMMCHHBIX TUIACTHH JPYI' OT JpYra MEKIY HHMH YCTAHOBJIEHBI
CenapaTopsl 8 U3 MUKPONOPHUCTOrO MOTHBHHHIXIOPH/A.

ONEKTPONUTOM B aKKYMYJIATOPE CIIYKHUT PACTBOP CEPHON KHUCIOTHI B
AMCTHILIMPOBAaHHOM Bosie. Tlpu 3apsane Oarapen cepHas KUCIOT NEKTPOIHATA
B3aUMO/ICHCTBYET C aKTWBHOM MACCOM NNaCTHH M NPEBPALIACT €¢ B cyabar
ceuHLA (000 1BETa); NMPH HTOM KOIMYECTBO KHCTOTH B 3JICKTPOJIATE
YMEHBINACTCA, a €ro mIOTHOCTL CHM:kaerca. [Ipw 3apsae Oarapem moa
JICHCTBHEM TIPOXOJAIETO 4epe3 OATapero 3apajHOTO TOKA MPOMCXOLMT
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obpatHeiii nporecc. Cynbdar CBMHIIA B aKTHMBHOW MAcce MONOKHTETbHBIX
TUIACTHH MPEBPAILACTCS B IEPEKMCh CBUHIA (KOPUYHEBOTO 1[BETA); TIPH 3TOM
B DJIGKTPOJIUT  BBIAENAETCA CEPHAas KHUCJIOTA, M €ro TIUIOTHOCTh
yBenuuuBaetcs. JlonMBKY IMCTMILIMPOBAHHOW BOJbI HPOMU3BOJAT  TIO
HeoOxoaumocTr 1—2 pasa B MecsL.

B manoobcayscusaemoix 6amapesix conepskaHHe CypbMbl B CIUIABE
TOKO-OTBOJIOB CHIDKEHO B 2-3 pa3a IO CPaBHEHHIO C TPaJAMIIMOHHBIMH
Oatapesmu. Psan  mpousBomuTenedl Kk ManocyphMAHHHCTOMY CBHHILY
AO00ABNISIET Pa3IMUHbIC JETUPYIONIME BEMIECTBA, B YAaCTHOCTH, cepebpo u
cened. D10 obecreunBaeT momaps 6aTaped B MHTEPBANE PEryIMPyEeMOro
HaNpsHKEHUS MPAKTHYECKHM Oe3 rasoBblieseHMs. Bmecte ¢ Tem ckopocTb
camopaspsiza HeoOCTyKMBaeMoH GaTape CHHIKEHa PUMEPHO B 5-6 pas.
ManoobcenysxuBaemas 6aTapes nMmeeT ynydmeHHy0 KOHCTPYKIHO. Oyt 13
AKKYMYJIATOPDHBIX JJIEKTPOJAOB B HEH MOMENIEH B CEMapaTop-KOHBEPT,
OTIOPHBIC MPHU3MBI YIAJIECHBI, 3JEKTPOAbl YCTAHOBJIEHBI HA JHO MOHOOJIOKA.
OTOro  31EKTPONMT, KOTOPbIA B TPaJMIMOHHBIX Oarapesx ObuT O
DJICKTPOIAMH, B HEOOCTY KMBAEMBIX GaTapesx HAXOAMTCA Ha/l dITEKTPOIaMH.
[TosToMy nonueka Boaw! B Takyro Gatapero HeoOXxoaMMa He yame, uem | pa3
B 1,5-2 rona.

Heobcnyxcueaemeie 6amapeu oTanyaroTcs Maabim pacxos0oM BOIBI U
He TPeOYIOTCs ee JIONMB B TEYEHHE BCETO CPOKA ClykObl. BMecTo CYPbMBI B
CIIaBe  PCIIETOK AKKYMYJSITOPOB — WCIOJNB3YeTCA  JAPYrOoM  BIEMEHT.
Hanpumep, npumenenne xanbuwms No3BONKMIO yMEHBIIMTD ra30BbIIENEHHE
Oonee 4wem B nmecatb pas. CTONb MEUICHHOE «BBIKMMAHHE» GONBLIOTO
00beMa BOJbI MOJKHO «PAacTAHYTH» Ha BECh CPOK CIykKObI aKKyMyJIsiTopa,
BOOOLIE OTKA3aBUIMCH OT 3QJIMBHBIX OTBEPCTHIA M JOIMBKH BOIBI.

HeoGcnyxusaembie Garapenm pyroro Tuma BMECTO 3IeKTPOIHBIX
[UIACTHH BKJTIOYAIOT B CBOM COCTAB 3JICKTPOJbI, CKPYYEHHBIE B IUIOTHBIE
pynoHsl.  Mexay  SNMeKTpOJaMM  MPONOKEH  TOHKHH cenaparop,
NPOMHUTAHHBIA 3NEKTPONUTOM. [Ipu mIOTHOM ynakoBke 3NEKTPOILI HE
TPeOYIOT YNPOYHEHHs CypbMOM. DJIEKTPONMT B TAaKMX Oarapesx cBs3aH
ry0uaToi MPOKMA/IKOW M HE BBITEKAET NAKE MPH NOBPEHKIEHMM Kopnyca
6arapeu. [Ipu HemponOmKMTENLHOM Nepe3aps e rasbl, NpOXOJs MO KaHajIam
cernaparopa, BCTYNAlOT B PEAKUMIO W MOPEBPAINAIOTCs B BOAYy. Ilpu
ATMTEIBHOM MEpe3apA/ie Tasbl, HE yCHeB MPOPearupoBaTh APYr C APYyrom,
BBIXO/LAT 4Epe3 NPENOXPAHUTENbHbIN KiaanaH. KomudecTBo snektponura
OyneT B 5TOM ciyuae yMeHbImaThes. Jlis CBO@BPEMEHHOTO MPEIOTBPALICHUs
fiepesapsna B aBTOMOOMIE HEOOXOAMMO YCTAHABIMBATH CHMTHAIH3ATOP
ABapPMUHOIO HAMPAKEHUS. AKKYMYJATOPHI, M3rOTABIMUBAEMbIE TI0 JAHHOM
TCXHOJIOTWH, TONY4YHIIA HA3BaHWE «CNMpanbHbie >1emeHTb» (Spiral Cell).
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[IpenmymecTsamu  3THX  akKyMyJISTOPOB  SBISIOTCA:  GONBINONH  TOK
XOJIO/IHOH MPOKPYTKHM, CTOMKOCTb K BUOpALMAM M yaapam, GOJbLIOe YHCITo
LMKIOB TyCKa JBHrarens (B TpU pasza Ooublie, 4eM y TPaJAHULHOHHBIX
Oarapei), mambiii camopaspsn (Cpok XpaHeHws 0Ge3 noa3apsaaku — Oosee
rona). Takue AKB umeroT 0603nauenne VRLA.

OcHoBHbIE MapaMeTpbl aKKyMyJIATOPHBIX GaTapeil

Dnexmpoosudicyueii cunoii akKymynsimopa IX Ha3pIBalOT Pa3HOCTb €r0
SJICKTPOHBIX TIOTEHLMATIOB [PH PA30MKHYTOH BHeImHeH uermu: E = ¢ — ¢,
rie ¢ M @, — MOTEeHUMATbl MONOKHTEIBHOrO M OTPULATENIEHOTO
3JIEKTPOJIOB COOTBETCTBEHHO.

-OJIC Garapen, cocTosimedl M3 7 MOCIEAOBATENBHO COCTHHEHHDBIX

n
aKKyMynsaTopos pasHa cymme DJIC snementos: E; =Y E; ~ nE, .
i=1

HAnst npakrudecknx ueneit 3JIC moxeT ObITH OmpeaeneHa o
SMIMPUIECKOH hopmyie:

E= 0,84 + Y25,

TJIE Y25 — IUIOTHOCTH NMEKTPONMTA IpU Temneparype +25°C (r/em’).

Ecnn wsmepenns mposoaunucs mpu TemmepaType, OTIMYHON OT
+25°C, T0 HeOOXOMMO NIPUBECTH TLTOTHOCTH Y/ K Temneparype +25°C:

Yas =yt + 0,00075(71* 25) .

Ha mpaktuke Gonmee BaskubiM mapametpom sBnsercs Hanpsicenue
aKKyMyJIATOpa, KOTOPOE NpPH pasps/ie BCEraa HWKe, MPH 3apsaac Bbile, a
NpU PAa30OMKHYTOW BHEIHEeH lenu pasHo 3Hauenuio JJC. D10 omimume
OOYCIIOBNIEHO TA/ICHHEM HANPSKEHHS HA BHYTPEHHEM COMPOTHBIICHHH
akkymynsaTopa R0, a Takike 31€KTPOJHOM MOIAPH3aIHCH.

[Tonsipusayueii  HaspiBaeTcs  ABIEHHE WM3MEHEHMS MOTCHLMAIA
SJIEKTPOJA OT MCXOAHOTO paBHOBECHOro || (6e3 Toka) 1o HOBOro [1' (mpm
NpoXOsk/ieHMH ToKa). [lonspusaims sBuseTcs CleACTBHEM 3aTpymHEHMA
MPOTEKaHMS JICKTPOJIHOTO MPOLECCa Ha aKKyMYJIATOPHBIX ekTpoaax. Tak
KaK  TMpOLEeCC MNOJAPH3ALMK TMPHBOJUT K DJICKTPUYECKMM TOTEPAM B
AKKyMYJIATOPAX, TO €ro yAOoOHO NPEACTaBIATh KAK IOTEPH HA HEKOTOPOM
CONPOTHBIICHWH  momsipusaimu  R,.  [lpydvHamMu,  BBI3BIBAIOIIMMU
MOJIAPU3ALMIO, ABJIAIOTCS: M3MEHEHHE KOHIEHTPALMM SNIEKTPOJIMTA BOIM3H
SIICKTPOZIOB; 00pa3sOBaHWE Ha TOBEPXHOCTM OSIEKTPONA Cilos Cyabdara
CBMHUA M sp. [lomspusaums sABNAETCS [EPEXOAHBIM NPOLECCOM: MNpH
MOIKIIOYCHUH HArpy3ku K OaTapee MONApM3aLMA 1O  SKCIIOHEHTE
YBEJIMYMBACTCA 1O CBOETO MPEACNBPHOTO 3HAYEHMA. J[TUTEIBHOCTH TOrO
flpomecca 3aBUCHUT OT CHIBI TOKA M TeMIeparypsl 3iekTponuTa. Jlas
CTapTEePHBIX pexHUMOB oHa He mpesbimaetr 10 ¢. C yBenuueHweM Toka u
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Ha Garapesx, cnenannbix B CLLIA 1 HEKOTOPBIX a3MATCKMX CTpaHAXx,
BME-CTO HOMMHAILHOH EMKOCTH YKA3BIBAETCH Pe3epeids eMKOCTb. JTOT
napameTp Mokas3eiBaeT BpeMs (B MUHYyTax) paspsaa 6atapen Tokom 25 A 1o
KoHeuHoro  Hanpsokenus 10,5 B, Ilo  MHeHMIO  amMepHKaHCKMX
MPOU3BOJMTENCH OH ONM30K K peansHOMY TOTPeONeHHI0 TOKa Ha
asTomMoOHIIe Npy HepaboTaromeM reHepaTope.

Jlnst ouenkyn craprepupix cBoicTB Gatapei MCromb3yeTcs rapamerp,
Ha3BIBACMbIA  1MOKOM XOIOOHOU RPOKPYMKU WIM MOKOM CMAPMEPHO2o
paspsoaq.

[lapameTper pewuma paspsga  akkymynsTopHoi  Gatapew npu
OMPEACIEHHH TOKA CTAPTEPHOTO Pa3psaaa MPHUBEACHbI B Tabnuie 1.

ITo orewecTBeHHOMY CTAHZAPTY TOK CTAPTEPHOrO PaspAna ONpEEIACTCH B
PEKMMC  TPEXMHHYTHOTO paspafa npu temnepatype wmunyc 18°C u
KOoHewHoM Hanpskeruu 9 B. Tok craprepuoro paspsaa no cranmapry DIN
OnpesieNIAeTCs  TMPH  TeX Ke YCIOBHMSX, HO [MPH  MHHHAMAIBHOH
MPOOIKUTENILHOCTH  CTAPTEPHOro paspana, paHod 30 cekynmam (30
CeKYHIHBIH pexkum paspana). o craupapry SAE Tok crapreproro paspsazaa
onpenenserca noaobno crannapty DIN, Ho koHeuHOe Hanpssxenue GaTapen
nomxkHo ObiTe He MeHee 7,2 B. [Ina cpaBHenms nokaszaTeneit CTapTEPHOro
Pa3pAna akKyMyTATOPHBIX Oatapedl OPHEHTHPOBOYHO MOXKHO CUMTATH, 4TO
TOK XonoaHo# mipokpy Tk 1o SAE B 1,6-1,7 paza 6onbie Toka CTapTEPHOro
paspsiga o DIN.

Tabdnuma 1.1

[Tapamerpsi pesxuma Crannapro
paspsaaa akkyMyaaTopHo# Oatapeu

I'oCcT SAE DIN
(Poccms) | (CHIA) |(I'epmanus)

Temneparypa, °C -18 -18 -18
JnatensHocTs paspaga, MUl 3 0.5 0,5
Koneunoe nanps:xenue, B 9 7.2 9

Mnst snextponotpeOuTenel aBTOMOGWNA, KAk HAIPYSKH, BaKHBIM
TOKA3ATENEM ABIACTCA JNEeP2O3aNdc aKKyMmyIsTOPHOW Oatapen Wp, mox
KOTOPbIM MIOHMMAETCA MAKCUMA/IbHOE KOJTUYECTRO SHEPTHM, BHIIACIAEMOE BO
BHELIHEH LIETH 3a BpeMs /KOH. [IPH MOCTOSHHOM Pa3spAIHOM TOKe:
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TEMIEPATYPbl UTMTEIBHOCTE MPOLECCA MONSAPU3ALMKA M CONPOTHBICHHE
MONsApU3alry K1 yMEHBIIAOTCS.

Omuueckoe  conpomusienue Gatapem RO  ckiaasiBaetcs w3
CONPOTHBJICHHH JJIEKTPONMTA R, cenapatopoB RC, aKTMBHOHW Macchl R,
PEmeTOK RP M COCAMHMTENBHBIX JJIEMEHTOB KC MOCTHKOB C GOpHAMH,
MEK3IEMEHTHBIX NIEPEMBIYEK IOMOCHBIX BBIBOIOB):

RO= Ry>+Rc+RM+Rp+Rc.5.

[lox compoTusienrem s1eKTpoIMTa TOHUMAETCS COMPOTUBIEHHE TOH
€ro 4acTd, KOTOpas HaxoAuTCa Mexay snekrpoaamu. OHO cocraBisier
IPUMEPHO MOJOBUHY BHYTPEHHETO CONMPOTHBIICHHMS aKKYMYJIATOPA. |

BHyTpeHHee conmporuBieHmre akkyMyIsSTOpa 3aBHCHT OT CTEMEHHM ero
Pa3spsIKCHHOCTH,  TEMIEpAaTypsl M 3HAYeHMs TOKa.  BHyTpeHHee
COTIPOTHUBJICHUE B 3aPSHKEHHOM COCTOSAHHMM COCTABISET HECKOJIBKO MHIIK
OM. B monHOCTBIO paspsKeHHOM COCTOSHHME BO3PACTAET B HECKOIBKO pa3. C
TIOHWKCHUEM TEMIEPATYPbl BHYTPEHHEE COMPOTHBICHHE TAKKE BO3PACTACT.
C yBenM4eHMEM TOKA OHO yMEHbIIAETCS H3-33 YMEHbIIEHHS COMPOTHUBJICHUS
NOJIAPU3ALIUH. -

Paspaonoii emxocmvio Cp HashIBAaeTCA MAKCUMAJIBHOE KONHYECTBO
dNIEKTpUYecTBa (Jpmax , KOTOPOE AaKKyMYIATOP MOXKET COOGIIMTD BO
BHEIIHIOKO LEMb MNP paspsae OT HAYAIbHOTO HampskeHus (/Haua 10
KOHEUHOro U/koH. OOBIMHO paspsaHas eMKOCTb aKKyMYJIATOPHBIX GaTapeii
OMNpenenseTCa NPH MOCTOAHHOM TOKe paspsiaa /p.

Torna paspsaHas eMKOCTb onpeienaeTcs BHIPAKEHHEM:

(jp - ]p'txom

TIe /KOH — BpEMA pa3psaa aKKyMyJIATOPHOW OaTaper OT HampsKEHHs
Una4q 1o narnpsikenus UkoH.

Paspsinnas emkocTs 3aBucHT OT KonmuectBa 3anoxenuex B AKB
AKTUBHBIX BEUIECTB M CTENIEHH MX MCIIOJIb30BAHMS.

Homunanenas paspsonas emxocms akkyMynsTOPHOM Oatapen (20
onpenensiercs npu 20-44COBOM pexxuMme pas3psana TOKOM 1=0,05C20 mpm
temnepatype mmoc 25°C.  Paspsa  JOmKeH  MpeKpamaTthes  mocie
AOCTHIKCHU KOHEYHOrO Hanpsokenus 5,25 By Garapen Ha 6 B u 10,5 By
Garapeu Ha 12 B.

Ha npaktvke npum onpenenenum paspsmHON  eMKOCTH HCIIOJIb3YIOT
BHECUCTCMHYIO €IMHULLY U3Mepenus ammep-dac (1 A-u=3600 Kn). .
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Ha Garapesx, cnenanneix B CILIA 1 HEKOTOPBIX a3MATCKHMX CTpaHaXx,
BME-CTO HOMHHAIbHOW €MKOCTHM YKA3BIBACTCH PEe3epP8HAS E€MKOCTb. JTOT
MapaMeTp MoKas3biBacT BpeMs (B MUHyTax) paspsana Oatapem Tokom 25 A 1o
KoHeuHoro  wHampspkenns 10,5 B. [lo MHeHMI0O aMepHKaHCKMX
MPOM3BOAMTENCH OH ONM30K K pealbHOMY nNOTPeONEHMIO TOKa Ha
aBTOMOOM/IE MPH HEPabOTAOIEM IeHEPaTOPE.

Jlns oueHkHM cTapTepHBIX CBOMCTB GaTaped MCMONB3yeTcs mapamerp,
HA3bIBACMBIH /NOKOM XOA0OHOU RPOKPYMKU WA MOKOM  CIMAPMepHo20
paspsioa.

[Mapamerpbl pesxuma paspsga  aKKyMyJIATOpHOH Gatapew

OMPEACICHUM TOKA CTAPTEPHOTO pa3psaaa NpuBeaeHbl B Tabmue |.
[lo orevecTsenHOMy cTaHmapTy TOK CTAPTEPHOTO paspsasa ONpEAETACTCH B
PCKHMME  TPEXMMHYTHOTO paspsia npu Ttemmneparype wmuHyc 18°C
KoHewHOM Hanpsbkerun 9 B. Tok craprepHoro paspsaa no cranaapry DIN
OMpENENseTcs NPH TEX K€ YCIOBHAX, HO TNPH  MHHUMAIBHOM
MPOAOJIKUTEILHOCTH  CTAPTEPHOTO paspsina, paBHod 30 cekynmam (30
CeKYH/IHBIH pexxum paspana). [To cranpapty SAE Tok craprepHoro paspsaa
onpenenaeTcs noaodHo cranaapty DIN, Ho koHeuHOe HanpsiskeHue OaTapen
no/kHO ObITe He menee 7.2 B. Jlna CPaBHEHMs I0Ka3aTeJIed CTAPTEPHOTO
paspsjia akKyMyJIATOPHBIX Gataped OpHEHTHPOBOYHO MOKHO CHMTATH, YTO
TOK X0J10/1HOH npokpyTku o SAE B 1,6-1,7 pasa Gonbme Toka CTAPTEPHOTO
paspana no DIN.

npu

Tabmumua 1.1
[TapameTpsi pexuma CranmapTsbt
paspsaa akKyMmyJIATOPHOH Gatapeu

IocTt SAE DIN

(Poccus) | (CIHA) |(Tepmanus)
Temneparypa, °C -18 -18 -18
JlnurensHOCTH paspsia, MUH 3 0.5 0.5

Koneunoe nanpsxkenue, B 9 7.2 9

‘s onextponotpebuTencii aBTOMOGMIA, KAK HATPY3KH, BasKHBIM

NIOKA3aTeNIeM ABIACTCA JHepeo3anac akKyMynaTopHo# Oarapenm Wp, mon
KOTOPBIM NIOHMMACTCA MAKCUMAJIbHOE KOJTMYECTBO IHEPTHH, BBIIEISEMOE BO
BHCILHCH LIETH 32 BpeMs /KOH. | Ipy NOCTOSHHOM paspsHOM TOKe:
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WP . UPII‘tKuu = UPCP
rae pl/ — cpeanee 3HaYeHue Hanpsxkenus [/p 3a BPEMSI Iy,

'(DaKTOPHI, BIMSIONINAE HA EMKOCT AKKyMYJIITOPHOH OaTapen

Emkocts AKB 3aBHCHT OT MHOKECTBA KOHCTPYKTHBHBIX, TEXHOJIOMMYECKHUX
M IKCIUTYaTalMOHHBIX (pakTopoB. OaHAKO, W3 TIPUHUMNA PAGOTHI CBHHLIOBO-
KHCJIOTHOTO aKKYMYJISITOpa CIIEAyeT, 4YTO B OCHOBHOM €ro €MKOCTb
onpenensieTcss 00BEMOM AKTHBHOM Macchl M dlekTpoaura. EMKocTs
aKKyMYJIATOPHOH 0aTaped CyMIECTBEHHO CHMIKAETCA C YBEIMYEHHEM CHITBI
TOKA, 4TO CBA3aHO C PE3KMM YMEHbIICHUCM KOHILICHTPALIMK 3JIEKTPOJIUTA B
nopax IJIACTHH, H30JIMPYEMBIX CYJb(ATOM CBHHIA. 3aBHCUMOCTb €MKOCTH
OT paspAAHOTO TOKA OMHMCHIBaeTCs ypaBHeHHeM [leiikepTa:

I :k}

FlEom

A€ 71, k — MOCTOsHHbBIE U JAHHOTO THINA Oarapeu (1 = | 2..1,7), tp.— Bpems
paspana. -

Ha pucynke 12 pana npumepnas  s3aBucuMoOcTh  eMKOCTH
AKKYMYIISITOPHOM ~ OaTaped OT paspsaHOro Toka MpH  PasiMuHOM
TeMmneparype.

O, Asg
PG
B

i} nis
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EMKOCTh aKKyMyIsTOpHOW 6aTapen yMEHbIIACTCS C MOHMIKEHHEM
TEMIEPATYPbl M3-3a YBEJIIMYEHHUS BA3KOCTH JJICKTPOJIIMTA M 3aMEUICHHUS
NIOCTYMJICHUS! CEPHOM KHCIIOTHI B MOPHI AKTUBHOM MAacchl. 3aBHCHMOCTH
M3MCHCHMS  CMKOCTH  aKKyMyJSTOPDHOW  0OaTtaped OT  TemmepaTyphbl

SJICKTPOJIMTA B PEXKUME paspsaaa (11s ABYX 3HAYCHHM TOKOB) MPUBE/ICHBI HA
pUcyHke 3.

SR TR & 1o 36 1, %
Pucynok 1.3 - 3aBucumocts emxoctu AKB or TEMIICPATYPbI JIEKTPOJIMTA
TIPY PA3ITMYHBIX TOKAX pa3psaa

Tak Kak eMKOCTh  aKKyMy/lsTOPHOH Garaped 3aBMCHT  OT
TEMIICPATYPBI, TO 3HAYCHUE EMKOCTH, MOJYYE€HHOE INpPU TeMIepaTtype I,
NPUBOAAT K TeMneparype 25°C:

e
C"};} == : =
14001, - 25)
rae C25 — emxocte, mpuBenennas k Ttemmeparype 25°C, (1 —

CMKOCTb, MOJy4Y€HHas MpH cpeaHed Temmepatype tcp, 0,01 —
TEMMEPATYPHBIH KOYP(UIMEHT H3MEHEHHS EMKOCTH TpH TEMIEparype
1827 " :

[Ipu  u3BecTHOW HawanbHOM mUIIOTHOCTH JIEKTPOJUTA Y3  CTENEeHb
PaspsKeHHOCTH onpeensercs no Gopmyne:

L g




IA€ Y25 — IUIOTHOCTH JJIEKTPOJNIMTA TMpH Temnepatype mwunoc 25°C
3
(TIIOTHOCTH Y3 U Y25 M3MEPEHBI B I/CM”).

3apsan akKyMyJIaTOpHbIX Garapeit

AKKYMyJIATOpPHBIE 0aTaper MOKHO 3apAkKaTh OT TIOOOr0 MCTOYHMKA
SHEPrUM MOCTOAHHOIO TOKA NMPH YCJIOBUH, YTO €r0 BBIXOIAHOE HAIPSKEHUE
Oonblie HanpsKeHUA 3apsxaemoi Garapew. Jlns monHoro sapsiia Garapes
JnoipkHa npuHaTh 150 % cBoek eMkocTH.

Paznuuaror nBa 0CHOBHBIX criocoba 3apsaaa: TP MOCTOSHHOM TOKE M
MpyU  MOCTOAHHOM  Hanpsukenun. [lpomomkurensHocTs  3apsga  npw
MCITIOAB30BaHUM 000MX METOI0B OJMHAKOBA.

Zapso npu nocmosmnom moxe. OnTaManbHas CHIa TOKa 3apsana
pasHa: /3=0,1C%. Ilpu nossimennn Temnepatypsl snexrpomnura 1o 45°C
HEOOXOMMO CHU3MTH 3apS/IHBIA TOK B /1BA Pa3a WM TIPEpBATh 3apsii JUlA
oxnaxaeHus snekrponuta 10 30...35°C. Mertomom 3apsiia mpu NOCTOSHHOM
TOKE MOMKHO 3apsiKaTh /1 TOCNIENIOBATENBHO BKIIOYCHHBIX AKKyMYJISATOPOB
ITPH HANPA’KEHWHW Ha BBIXOJE 3apsAHOTO ycTpoucTea (/3 > 2. 7h.

JlocronncTBamu lanHOro MeTona ABNAIOTCA: 1) MPOCTOTA 3apsmHbIX
YCTPOMCTB; 2) MPOCTOTA pacdyera KOJUIECTBA JJIEKTPUYECTBA, COOOIIAEMOTO
batapee, Kak MPOM3BEACHHE TOKA M BPEMEHHU 3apsza.

Henocratkom wmetoma npm manom  Toke 3apsana  ABisercs  Oonbiuas
JUTATEIILHOCTh 3apAjia, a MpH OONBLIOM — MIOXas 3apAsKaeMOCTh K KOHLLY
3apsi/Jia ¥ MOBBIIICHHAS TEMIIEPATYPa 3JIEKTPOIIHTA.

3apso npu nocmosinnom nanpsiacenuu. Meton umeer nsa HeJI0CTaTKa,
MPOABIAIOMMXCS B Havaje 3apsia MOJHOCTBIO PaspsuKeHHbIX Oarapeit: 1)
3apsiaHbid Tok gocturaer 1...1,5C20; 2) uz-3a Gonbmoro 3apsAHOTO TOKA
NeperpeBacTcs akkymynatop. Ilostomy mns npenoxpaHenus reneparopa ot
TNEPErpy3KH Ha aBTOMOOMIIE yCTAHABIMBAIOTCA OrPAHHYHUTENH TOKA.

Henocrarku, mpucymme stum metomam, wactudso ymeHbmaroTcs
KOMOMHHMPOBAHHBIMHU CrIOCOGamMu 3apsaa:

— CTYNEHYATO — MU3MEHSIOMMUMCS TOKOM;
~ CMEWAHHBIM CrOCOOOM, TPH KOTOpPOM CHadana 3apskaior AKB
TIOCTOHHBIM TOKOM, & 3aTE€M MOCTOAHHBIM HANPSKEHHEM.

K ocHoBHBIM npuumHam mnoxoi 3apskaeMocTH AKKyMYJISITOPHOU
OaTapeu OTHOCATCS:

1) BBICBIIAaHWE aKTUBHOM  Macchl W3 pPELEeTOK  BCIEIACTBHE
KOPOONICHM  MOCTEHMX NP  3apsie  OOMBITAMH  TOKAMM,
3aMEp3aHUM SJIEKTPOJIUTA M T.I1.;

2) HanuuMe B aKKyMyJSTOPHOM 3JIEKTPOJHTE MpUMECEH BEIIECTE,
KOTOpbIE, OCAX[JasiCh HA DJIEKTPOJAX, IKPAHUPYIOT HacTh MX

) p—



KontponsHsie Bonpocst:

I. M3 Kkakux OCHOBHBIX wuacTed COCTOMT akkymynatop? Kakoso wux
HaszHaueHue?

2. Kakod XMMHYECKMH COCTAB AKTMBHOM MACCHI TMONOKHMTENbHBIX M
OTPHIIATCIIbHbBIX TUIACTUH?

3. Kakue xumuueckue peakumu NpOXOMAT HA TONOKHTENBHON MIACTHHE,
OTPHLATENILHOM IJIACTHHE MPH PA3Psiie aKKYMyIaTopa?

4. Kakue XuMHM4YeCKMe peakuMu MpOXOIAT HA MIACTHHAX NPH 3apsizie
aKKymyssitopa?

5. M3 kakoro wmarepuana M3rOTaBIMBAIOTCA HECYIIME 4YACTHM TUIACTHH
AKKyMYJIATOPOB?

6. Kakoso HasmaueHue cenapatopos B aKkyMmysTopHo# Oarapee? ITouemy
PasMephl CenapaTopoB NPEBBIMAIOT PAa3MEPbI INEKTPOI0B?

7. C KakoW UeNbl0 B CIUIAB JUIA PEMIETOK 3IEKTPOIOB CBMHIIOBOTO
aKKyMyJIATOpa 100aBiseTcs cypbma?

8. Kakue OCHOBHBIE HEIOCTATKM MMEIOT aKKYMYJIATOPHbIE Garapew,
PEIETKH  3ICKTPOJAOB KOTOPBIX M3TOTOBJAKOTCS M3 CIUIABA CBHMHLA C
cozepaxkanueM 6omee 4,5 % cypbMer?

9. Kakue CymecTByroT cnoco0bl coemuHeHHs aKKyMynsTopos B Oarapee?
YKa)KnTe UX NPEUMYIIECTBA U HEAOCTATKH.

10. Kakue mapameTps akkyMynsTopa CUMTArOTCS OCHOBHBIMHU?

Il. Ilpm kakmx ycmosmsx ONpPENeNseTCs HOMMHAJIBHAS  E€MKOCTD
AKKyMyJSTOPHOM GaTapen?

12, Yto Takoe HOMHHANbHBIE HAMPAKEHHE, TOK, EMKOCTb ABTOMOBHIBHBIX
AKKyMyJIATOPOB?

13. Ot wero sasucur DJIC akkymynstopHoit Garapen? Uem omimuaercs
HanpskeHue 6atapeu ot DJ[C?

14, Kak wu3Mmensercs eMKoCTb aKKyMyJsSTOPHOM Gatapen ¢ pocToMm
Pasps/IHOTO TOKA M IIOHWKCHUEM TeMNEPaTyphi iekrponuta? [Touemy?

15, Yro npencrasnser cobGoii BOJIbTAMIIEPHAS  XapaKTEPUCTHKA
aKKyMyNATOpHOH Oarapen? Kakum 00pasom mno Hei MOkHO ompeaenuth
BHYTPEHHEE CONPOTHUBIEHHE?

16.  Uro Takoe pesepBHas  eMKOCTb Manoo0CTyKHBAEMbIX M
HeoOcnmyskuBaembix Gatapei? Uro XapakTepU3yeT 3TOT MOKa3aTelNb?

17. Yro npencrasnser co60ii SMEKTPONMT aKKYMYISTOPA M KAKOBA €ro
IUIOTHOCTH?

18. Kak mpHroroBnseTcs >1eKTPOIMT AT CBMHIOBOM AKKyMYJIITOPHOM
Garapeun?

19. Ykasats npuauHbl camopaspsia akKy MyJIsTOPHO#M OaTapewu.



pabouel TIOBEPXHOCTH, NPENATCTBYS NPOTEKAHMIO HA HEH
OCHOBHOW  TOKOOOpasyrome#d peakuuu, u  CIocOOCTBYIOT
YCHJIEHHOMY Pa3JI0KEHHUIO BOJBI ¥ Fa30BbIAETIEHHIO;

3) cynmbdaramms 50eKTPOAOB (M3-3a XpaHeHMs OaTaped B TEIIOM
MOMEIIECHWH NIPU BBICOKOH TUIOTHOCTH 3JIEKTPOJIATA).

‘XpaHeHue aKKyMYJIATOPHBIX OaTapei

Hosble, He 3anuThie snekrponmtom Gatapew, XpamATcs npw
Temnepatype He Hwke MuHyC 50°C. MaKkcHUMalbHBIM CPOK XPAHEHHUS CYXHX
Oartapedt — Tpu rona. 3apskeHHble GaTaped C SIEKTPOTHTOM XPAHATCH IO
BO3MOKHOCTH Npu Temneparype He Bbime 0°C. MunumanbHas temneparypa
ux xpanenwsi: muHyc 30 OC. Ilpu upesmepHO HHM3KMX TemmepaTypax
5JICKTPOJIUT MOMKET 3a-Mep3HyTh. IIpu mnoTHOCTH 3nmekTponura y25=1.31
r/cM3 5IEKTPONIMT 3aMep3aeT Npu TemmnepaType Huxe muHyc 40°C, pu
¥25=1,27 r/cM3 snexTponut 3amepsaet npu Temmepartype 10 munyc 30°C.
Cpox xpaHeHus 6aTapeii ¢ 3IeKTPOIMTOM TIPH OTPULIATETEHON TeMmneparype
— 0 1.5 ner, npu nonoxurensHou Temrepa-type — 10 9 mecsues. ITepen
TIOCTAHOBKOW Ha XPaHEHHE HEeCYX03apsKEHHOM 6aTaped HeoOXOIUMO:
TMONHOCTBIO  3apPSANTL 0aTapero; CKOPPeKTHPOBaTh MPH HEOOXOAMMOCTH
TUIOTHOCTB  5JICKTPOJIUTA; yAadWTh C 0araped TOKONMPOBOAAIIMM CIIOM,
MCTIONB3Ysl A 5TOTO PACTBOP NUTLEBOM COJbI MIIM HAINATHIPS.

Texnuueckoe o6cnyxusanne AKB B nporecce SKCIUTyaTaluH

Texnuuueckoe obcmykupanue AKB cBoamrcs k COIEPKaHUIO ee B

YHCTOTE, KOHTPOIIIO TEXHUYECKOrO COCTOSHUS M PEKMMA 3apAa.
Ilpu BusyanbHOM 0cMOTpe HEOOXOAMMO yOEAUTHCS B HMCTOTE MTOBEPXHOCTH
AKbB. Ecnu noBepXHOCTh MOKPbITA 57€KTPONPOBOIHBIM CI0EM, CMOYEHHOMN
SJACKTPOIUTOM, TO mnoBepXHOCTh AKDB mnportuparor wucToit BeTowmsio,
CMOYCHHOW B pAacTBOpPe HamartblpHoro cmnupra win 10% pactBope
KaJIbKMPOBAHHOM COJIBI.

HeobxomumMo 0cOGEHHO BHMMATENBHO CHEAWTH 32 YMCTOTOH M
COCTOSIHHCM  MOJIOCHBIX  BBIBOJOB,  HAKOHEYHHKOB  TMPOBOJOB U
BEHTUJIALIMOHHEIX TPOOOK. [lomocHbIe BBIBOABI M HAKOHEYHHMKH MPOBOIOB
CMa3bIBAKOT TEXHUYECKHUM Ba3E€JIMHOM.

BHewnuii ocMoTp, oumcTka nosepxHocTH Gatapew, MpoBEpKa €e
KPEIUIEHUs, a MPU HEOOXOMMOCTH M U3MEPSHHE YPOBHS 3JIEKTPOJIATA U ero
TJIOTHOCTH LE/IeCO00PA3HO MPOBOAMTE MPU KAKAOM TEXHHYECKOM OCMOTPE.
YC10BHOE 0603HAYEHHE aKKyMyIATOPHBIX GaTapeid

NG



KoHnTposnbabie Bonmpocst:

l. M3 kakux OCHOBHBIX HYAacTeH COCTOMT akkymynaTop? Kakoso wux
HazHa4YeHue?

2. Kakol XMMHMYECKHI COCTAB AKTHBHOH MAacchl TONOKHTEAbHBIX M
OTPULATEIbHBIX MIACTHH?

3. Kakue XuMHYecKHe peakiumu NpPOXONAT HA MONOKHTENbHONW MIACTHHE,
OTPHMLATETbHOM IUIACTHHE NPH pa3psijie aKKyMyasTopa?

4. Kakve XMMHYECKHE pPeaKUMM NPOXOIAT HA [UIACTHHAX Npu  3apsie
aKKymyJsitopa?

5. M3 xaKkoro marepmana HW3rOTaBJIMBAIOTCS HECYUIME 4YACTHM TUIACTHH
AKKyMYJSTOPOB?

6. KakoBo HazHauenme cenapaTopos B aKKyMyJIsSTOPHOM oarapee? [louemy
Pa3Mephl CENapaTopOB MPEBBIMIAIOT Pa3MEPbI SNEKTPO10B?

7. C xako¥W WLenbl0 B CIIaB UIs PEHieTOK 3JIEKTPOJOB CBHHIIOBOTO
aKKyMyJsaTopa 106aBisercs cypbsma?

8. Kakme OCHOBHBIE HEIOCTATKM MMEIOT AaKKYyMYIATOPHbBIE Oarapen,
PCIICTKH  3JIEKTPOJOB KOTOPBIX HU3TOTOBISAIOTCA W3 CIUIABa CBHHIEA C
coznepxkanuem Gonee 4,5 % cypsMbI?

9. Kakue cymecTByrOT ¢noco0bl CoequHeHus aKKyMynaTopos B Oatapee?
YKaKMTe MX PEUMYIIECTBA M HETOCTATKH.

10. Kakue mapameTps! akkyMynsaTopa CUMTAIOTCS OCHOBHBIMMU?

I, Tlpn xakuX yCIOBMAX oONpemenseTcs HOMHHANBHAS —eMKOCTS
AKKyMyNSTOPHOH Oatapeun?

12. Yrto Takoe HOMWHAJIbHBIC HAMPSKEHUE, TOK, EMKOCTh aBTOMOOMIBHBIX
aKKyMYJIATOPOB?

13. Or wero 3asucur DJIC akkymynaTopHo# Garapen? Yem omivuaercs
Hanps:keHue 6artapen ot DJ[C?

14, Kak wusmensercs eMmkocTs aKKyMYJIATOPHOM Oataped ¢ pocTom
PaspsHOro TOKA M MOHIKCHUEM TeMNepaTyphi daekTponuTa? [Touemy?

15, Yro mpencranser  coboi BOJIbTAMIIEPHAS  XapaKTEPUCTHKA
aKKyMyJIATOpHOM Oatapen? Kakum o6pasoM mo Heil MOMHO ONpPEAEIUTD
BHYTPEHHEE CONMPOTHUBIICHHE ?

16.  Uro Takoe pesepBHasE  eMKOCTb MaJlo00CITy)KMBAEMBIX U
HeobcyxkuBaempix Garapei? Uto Xapakrepusyer 5TOT Mokaszarelnns?

17. Yro mpencrasmsier coboit snexrponut AKKYMYJIATOpA W KakoBa €ro
IUIOTHOCTH?

18. Kak mpuroroBnsiercs 51eKTpOIMT IS CBMHIOBOM AKKYMYJISITOPHOM
Oarapen?

19. YkazaT npuauHbl camopaspsia akky MyJIsTOPHOM Oarapew.
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20. Kakue cymectByror cnocobbl 3apsaa aKKyMyJIATOPHBIX Oatapei?
YKazaTh UX MPEUMYIIECTBA U HEJOCTATKH.

21. YKkazaTb  TpM3HAKM  OKOHYAaHMA  3apsga  aBTOMOOMIIbHOM
AKKyMYJISITOPHOH OaTapem.

22. Yem omaceH nepesapsa akkymysTopa?

23. Kakue WTaTHble CPEACTBA KOHTPOJS 3apAjia aKKyMyJIsSTOPHOM Oarapen
MMPUMEHAFOTCS HA ABTOMOOMIIAX ?

24. Kakue NpWYMHBI MOTYT BBI3BATh BBIIUIECKMBAHME OJICKTPOIMTA M3
BCHTUJISLIMOHHBIX OTBEPCTUH BO BPEMS 3apA/a aKKYMYJSITOPHOM OaTtapen?
25. Vka3ath yClIOBHS XPAHEHUS AKKYMYJIATOPOB.

26. Kaxne npuumMHbI MOTYT BBI3BATh OBICTPOE MOHMKEHHE YPOBHS

21 snexTponHTa B aKKYMYyJIATOPHOM GaTapee?

27. Kakne 0co6eHHOCTH MMEIOT MalooOCITyKUBAEMbIE M HEOOCITy)KMBAEMbIE
aKKyMyJISITOpHbIE OaTapen? YKaKuTe MX MPEeUMyIIeCTBa.

28. Kakumu cnocoGamu MOKHO OTPEIETMTh MONAPHOCTD BBIBOIHBIX KIEMM
aKKyMyJIATOPHOM Oatapeu?

29. Kak 0603Ha4ar0TCs aBTOMOOKIIBHBIE aKKYMYIATOPbI?
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