3APSAAAHbIE YCTPOUCTBA NPON3BOAUTENSA

Tabnuya 1: ConocraBrieHne 3apsaHbIX YCTPONUCTB U KUCJIOTHbIX TUIMOB 3apsixxaembix AKb (HOMUHaibHoe HarpsixeHne 12 B)
CTAPTEPHbIE

>
A
gl

A€ Auadon

Tun

BbiMnen-57
BbiMnen-55
BbiMnen-50
BoiMnen-47
BoiMnen-40
BbiMnesn-32
BoiMnen-37
BoiMnen-30
BoiMnen-27
BoiMmnen-20
BbiMnen-15
BbiMnesn-09
BoiMmnen-07
BoiMmnen-05
BbiMnen-415
BbiMnen-410
BbiMnen-325
BbiMnen-320
BbiMnen-270
BbiMnen-265
BbiMnen-260
BbiMnen-160
BbiMnen-150
BbiMnen-100
BbiMnen-90
BbiMnesn-80
BoiMnen-70
BbiMnen-66
BoiMnen-64
BoiMnen-62
BbeiMnen-700

CypbMsiHUCTblE Sb
14,4-14,6
14,4-14,6
14,4-14,6

14,4
14,1
14,1

14,4-14,6

14,6
14,6

14,2

WET
rmbpuaHbie Ca/ Sb
14,4-14,6
14,4-14,6
14,4-14,6

14,4
14,1
14,1

14,4-14,6

14,6
14,6

14,2

Kanbuunesble Ca*
14,5-15
14,5-15
14,5-15

15
15
15
14,8
14,8
14,8
15
15
14,5-15
14,6
14,6
15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15

cepebpsiHble Ag
14,7-15,5
14,7-15,5
14,7-15,5
15
15
15
14,8
14,8
14,8
15
15
14,7-15,5

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15

EFB

AGM

14,5-15 14,1-14,4 13,8-14,1
14,5-15 14,1-14,4 13,8-14,1

14,5-15 14,1-14,4 13,8-14,1

15
15
15

14,8

14,8

14,8
15
15

14,4
14,1

14,1

14,5-15 14,1-14,4 13,8-14,1

15
15
15
15
15
15
15
15
15

15
15
15
15
15
15
15

14,6
14,6

14,2

TAMOBbIE
GEL
Long Life Deep-Cycle
14,1-14,4
14,1-14,4
14,1-14,4
13,6 14,4
14,1 14,1
14,1 14,1
14,1-14,4
13,6
14,2

Hanpsax.
XpaHeHud

(6ydepHbIn
pexmm)

13,4-13,8
13,4-13,8
13,4-13,8

13,6

13,4-13,8
13,6
13,6

HeaBToMarT.
3apsg

15,5-18
15,5-18
15,5-18

16
16
16

15,5-16
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OrpaHuyeHne HanpsXeHus 3apsaa NpoM3BOANTCS aBTOMATMUYECKN, BbIBOp HEO6X0AMMOro HanpsXXeHUsl OCYLLECTB/ISIETCS C MOMOLLbI0 NMepeksoYaTesNs Uin HacTPoek
npuéopa B 3aBUCUMOCTM OT MOZENMN.

* ans 6ataperi Ca/Ca 3apsig noBbILLEHHbIM Harpsi)xeHneM 16B ocyLyecTB/ISIeTCS TO/IbKO €C/IM B NacriopTe Ha akKyMyJIaTop SIBHO yKa3zaHo HeobxoanMoCTb 3apsaa
Hanpsi>xeHnem 15,5B-16,5B. lpu 3apsae HeobxoanMo yCTaHaBANBaTh HEOGO/IbLLION TOK 1-2A, U NpOn3BOANTb 3apsa HEMPOAOIXXNTEbHOE BpeMs 1-2 Yaca. lNMpoyecc
3apsaa Kak rpasusio COrnpoBOXAAETCSI HarpeBOM aKKyMy/iiTopa v KUMNEHNEM S/1EKTPONTA (pa3/ioxeHne BoAbl Ha BOAOPOA U KNCI0POA).

Tabsnya 1.2: CorioctaBieHne 3apsigHbIX YCTPOVICTB M MIpoYnx TuroB 3apsixxaembix AKb

alv

A€ quadon

Tun

HoMuHanbHoe

HanpsaxXeHune

BbimMnen-57

BbiMnen-55

BbiMnen-50

Bbimnen-47
Boimnen-41
BbiMmnen-40
BbiMnen-37
BbiMnen-30
BoiMnen-27
BbiMnen-20
BbiMmnen-10
BbiMmnen-09

BbiMnen-03

BbiMnen-415
BbimMnen-410
BbeiMnen-320
BbiMnen-270
BbiMnen-160

6B

7,4-
7,8
7,4-
7,8
7,4-
7,8

7,5

6,8-
7,4

7,5

24 B 12 B
17,5-18
17,5-18
17,5-18
30 30
28,2 28,2 28,2
30 30
18
30 30
30 30
18
18

KNCNOTHbIE LLIENTOYHbIE JIMTUEBBIE

CTAPT TAMOBbIE TAMOBbIE

WET, EFB WET, EFB AGM, GEL Ni-Cd, Ni-MH, Ni-Zn . L.TO .LFP Li-pol, Li-ion
! ! ! ! ! Li4Ti5012 LiFePO4 !

24B 2,4B 4,8B 72B 12B 32B 12B 3,7B7,4B 11,1B 14,8B
7,8-8,113-13,5 14-14,4 8-8,4 12-12,6 16-16,8
2,6-2,7 5,2-5,4 7,8-8,1 13-13,5 3,5-3,6 14-14,4 4-4,2 8-8,4 12-12,6 16-16,8

7,8-8,113-13,5 14-14,4 8-8,412-12,6 16-16,8

36

16
16
16

4,2 8-8,212-12,6
13-13,5 14-14,4 12-12,6
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CBMHLOBO KUCJTIOTHbBIE AKKYMYJIATOPDI

BHuMaHue! [laHHble 0 MaKCMMasbHbIX AOMYCTUMbIX HaMPS)KEHUAX B KOHLE 3apsifia NpubnnsutenbHble, YTOYHSATE MakCMManbHOE A0OMYyCTMMOE HanpshkeHne B nacrnopTe

AKB vnu y npoussoantens AKB.
BHuMaHue! He pekomeHayeTca npom3soauTh 3apaa AKB npun HanpshxkeHun 6onbliemM yeM ykasaHo Npon3BoanTeNneM.

Tabnuya 2: MNapameTpbi 3apsiga CBUHLIOBO KUC/IOTHbIX aKKyMy/ISITOPHbIX 6baTapei

CTAPTEPHbIE TArOBbIE Hanps.

TUN akKyMynsTopa WET GEL XpaHeHusa HeasTomar.

CYypbMsIHUCTble rubpuaHble Ca/ Kanbuuesble cepebpsiHble EFB AGM Long Life DeeP- (bydepHbiii  3apsan

Sb Sb Ca Ag 9 Cycle PeXuM)

MakcuManbHoe HanpshxeHue 3apsga (12 ) ) ) ) 14,5- 14,1- 13,8- ) ) _
B), B 14,4-14,6 14,4-14,6 14,5-15 14,7-15,5 15 14 4 14,1 14,1-14,4 13,4-13,8 15,5-18
Makcumanbroe Hanpskene 3apsaa (24 g g 59 5 28,8-29,3 29-30 20,4-31  29-30 282 27.6° 555088 26,8-27,6 31-36
B), B 28,8 28,2
Tok 3apsaga, A 0,1C

3necb: C - emkocTb AKB (pekomeHayeMbldi TOK 3apsaa, 4715 AOCTUXKEHUS MakcumasibHoro pecypca AKb, 10% ot emxkoctn AKbB)

BHumMmaHue!

Bce nmapameTpbl ykasaHbl ans AKB B obuieM cnyyae, B YaCTHOM Crlydae Hanpsi)KeHue 1 TOK 3apsiga MOryT oT/imyaTtcsa anst KoHKpeTHoi AKB, koTopbie 06bI4HO
yKa3sblBaloTCa npoussoauTenem Ha kopnyce AKB nnu B npunaraemom nacriopte Ha AKB.

o WET akKyMyssiTOPbI - 3TO CBUHLIOBO-KUCNOTHbIE aKKYMYISATOPbI C XUAKUM 3NeKTPoNmMToM. CyLllecTBYIOT 06Cnyx)umBaemMble U HEO6CYXMBaeMble akKKyMYATOPbI.
Mpw akcnayaTauum obcnyxumBaemMoro akkymynaropa Tpebyetcs aonueka Boabl. Ans nobaBneHUs BOAbI, Y 3TOr0 TUMa akKyMynsTopa, NpobKn BbIBUHUYMBAKOTCS.
HeobcnyxuBaemble akKyMynaTopbl 4OAUBKKU BOAblI He TpebytoT. Mpobkn y 3TOro Tmna akKkymMynatopa He BbIBUHUYMBAKOTCSA. B 3aBUCMMOCTM OT MaTepuana, KOTOpbIM
NernpyrT 21eKTpoabl, CBUMHLIOBO-KMCNOTHbIE akKKYMYNSATOpHble 6aTapen AensaTcs Ha CYpbMSAHUCTbIE, KanbuueBble, ¢ AobaBneHneM cepebpa.

e EFB (Enhanced Flooded Battery) akkyMynsaTopbl - 5TO KUC/TOTHO-CBUHLUOBbIE aKKYMYNATOPbI, B KOTOPbIX MAaCTUHbI NOMELLEHbl B cenapaTop m3
CTEK/IOBONIOKHA, YTO MO3BONASET NAacTMHaM 6biTb MOCTOSHHO B B/I@XHOM COCTOSSHUMW. EFB akKyMynsaTopbl OT/IMYAOTCS BbICOKUM MYCKOBbIM TOKOM U HU3KUM
BHYTPEHHUM COMPOTUBSIEHNEM.

e VRLA (Valve Regulated Lead Acid) wnn SLA (Sealed Lead Acid) akKyMyAsiToOpbl - 3T0 repMeTU3UPOBaHHbIE CBUHLOBO-KUC/IOTHbIE aKKYMYNATOPbI C
perynmpyouwmM KnanaHoM, OTKpbIBaOLWMMCS NMpu MOBbILWEHNU AaBneHns BHYTpu kopnyca. A6bpesuatypa SLA ncnonb3lyetca ang 6atapen eMkocTtbto 40 30 Ay,
VRLA - cBbiwe 30 A4. [laHHaa TeXHONOrms nNpMMeHsieTcsl BO BCEX NrepMEeTU3NPOBaHHbIX aKKyMynaTopax.

e GEL akKyMynsiTopbl - 3TO repMeTU3npoBaHHble CBUHLLOBO-KUCAOTHbIE aKKYMYNATOPbI, B KOTOPbIX 3/IEKTPOSIUT HAXoAUTCSA B resieobpasHOM COCTOSHUN.
Feneobpa3sHblil 2N1EKTPONUT NOMyYaeTCs B pe3yfbTaTe CMeLMBaHUA CEPHOM KUCNOTLI € 3aryctutenem( cunukareneM). 1o HeobcnyxXnsaemble akKyMmynatopsl. [Npu
aKcnnyataummn He TpebyroT A0NUBKNU BOAbI U HE MMEIT Npobok. He pekoMeHAyeTCs yCTaHaBNMBaTb 3TOT TUM akKKyMYNSTOPOB TaM, rae eCTb BbICOKME
TeMnepaTypbl, TaK KakK refb pacTBopseTcs.

« AGM (Absorbent Glass Mat) akKyMynsaaiTopbl - 3T0 repMeTU3NPOBaHHbIE CBUHLOBO-KNC/IOTHbIE aKKYMYNATOPbI, B KOTOPbIX 3/1€KTPONNT aacopbupoBaH B
CTEKIOBONIOKHO.



LWEJTOYHbIE AKKYMYJNIATOPDI

Tabnuya 3: MNapaMeTpbl 3apsaa LWeT0YHbIX akKyMyasaTopos (10 3/1eMeHTOoB)

Twnn akkymyngartopa Ni-Cd, Ni-MH, Ni-Zn
HoMunHanbHoe HanpsxeHne, B 12 24
Hanps>xeHne 3apsga, B 17,5-18,5 35-37
Tok 3apsaga, A 0,1C-0,3C

BHuMmaHue!

Bce napameTpbl ykasaHbl ans AKB B oblwiem cnyyae, B HaCTHOM Crlydae Hanpsi)XeHue 1M TOK 3apsiga MOryT oT/imyaTtcs anst KoHkpeTHoi AKB, koTopbie 06bI4HO
yKa3blBalOTCA npomssogmTeneM Ha kopnyce AKB nnu B npunaraemMom nacnopte Ha AKB.

» Ni-Cd (Hukenb-kagmMueBblii aKkKyMyJISITOP) - BTOPUUHbBIN XMMUYECKNIN MCTOYHUK TOKA, B KOTOPOM KaTOAOM SIBASIETCS ruapat 3akucu Hukensa Ni(OH)2 ¢
rpacdmnToBbIM NMopowkoM (okono 5-8%), anektponntom — rugpokcna kanna KOH nnotHocTbio 1,19-1,21 ¢ gobaskon rugpokcnaa nutmsa LIOH (ana obpasoBaHus
HUKENATOB NINTUSA U YBEIMYEHUS EMKOCTU Ha 21-25%), aHoAOM — ruapaT 3akucu kagmmsa Cd(OH)2 nnu metannmyecknini kaamuin Cd (B BMae nopoLika).

e Ni-MH (Hukenb-merann-rugpmaHblii akKyMyassTOP) - BTOPUYHbIN XMMUYECKNI NCTOYHMK TOKA, B KOTOPOM aHOAOM SIBASIETCS BOAOPOAHbIN
MeTannoruapuaHbln anekTpos (06blYHO r’MApUA HUKENb-NaHTaH WKW HUKENb-NIUTUIN),3NEKTPONUT — MMAPOKCUA Kanus, KaTo4 — OKCUA HUKENS.

e Ni-Zn (Hukenb-yNHKOBbIA aKKYMYJIITOP) - 3TO XMMUYECKUIA UCTOYHUK TOKA, B KOTOPOM aHOAOM SBASIETCS LMHK, SNEKTPOJSIMTOM — MMAPOKCUA Kanus
nobaBKoM rmapokcuaa anuTus, a KaToaAoM — OKCUA HUKeNs.

NMAPAMETPbI 3APAAA AKB

BpeMmsa nonHoro 3apsaa AKB B yacax MOXHO paccuuTtaTtb no dopmyne:

CAKB _
x 1,2 Csxs — eMkocth AKDB B Au

1351 aaa _
psA, Isapsma I35 — TOK 3apsiza B A

Tok 3apsga AKB B amnepax MOXHO paccuymtaTtb no dopmyne:
Isapﬂ,qa — 0; 1 X CAKB

BHumMmaHue!
0N AOCTMXEHNS MaKCUManbHbIX CPOKOB aKCnyaTaunmm AKB pekoMeHAyeTCs 3apsiXaTb ee TOKOM He npesbliwatowmnm 10% ot eMkocTn aaHHo AKB.



Tabnuuya 4: lNapamMeTpbl MAKCUMasibHOro 3apsiiHOro ToKa A4/151 MOAEEN 3apsaAHbIX YCTPONCTB nponsBoanmbix HIT OpuoH
Mopgenb 3Y Max Tok 3apsaaa, A

BbiMmnen-57 0,8-20
Bbimnen-55 0,5-15
BbiMmnen-50 0,5-15
BbiMnen-47 0,8-20

0,8-15
BbiMnen-40 0,8-20

0,8-15
BoiMnen-37 0,8-20
BbiMmnen-32 0,8-20
Bbimnen-30 0,8-20
BbiMnen-27 0,4-7
BuiMnen-20 0,4-7
BoiMnen-15 7
BbiMnen-09 0,25-1,2
BuiMnen-07 1,2
Bbimnen-05 1,2
BbiMnen-03 1,2
BbiMnen-415 0,4-20

0,4-15
BbiMmnen-410 25
BbiMnen-325 0,8-20
Bbimnen-320 0,8-20
BbiMmnen-270 0,4-7
BbimMnen-265 0,4-7
Bbimnen-260 0,4-7
BbiMnen-160 0,4-7
BbiMnen-150 7
BbiMmnen-100 15
BHuMmaHue!

PerynupoBka Toka
naasHas

AunckpeTHas ¢ warom 0,1 A
AvckpeTHas ¢ warom 0,1 A

nnaBHas

naaBHas

naaBHasd
niaBHas
nnaBHas
njiaBHas
naaBHas
HET
njiaBHas
HET
HET
HET

nnaBHas

HET
nnaBHas
naaBHasd
niaaBHas
nnaBHas
nsaBHas
naaBHasA

HET

HET

Max HanpsieHue 3apaga, B

7,4-18
0,5-18
5,5-18

15
30
15
30
14,1/ 14,8/ 16
13,6 / 14,4 / 15
14,8/ 16/ 19
14,1/ 14,8/ 16
7,5/15/ 19
15
12-16
13,6 / 14,6
14,6
6,8/ 7,4
15
30
15/ 30
14,8
15/ 19
15/ 19
15
15
7,5/ 15
15
14,2

PerynupoBKka Hanps>XeHus

naaBHas

AunckpeTHasa ¢ warom 0,1 B
AuckpeTHas ¢ warom 0,1 B

nepexkn4yartenb

nepexKknr4yaTenb

nepeksi4yartesnb
nepekn4yartenb
nepekn4yartenb
nepeks4yartesb
nepekn4yartenb
HET
naaBHas
KHOMKa
HET
aBTomMaTt

nepexkn4yartenb

nepexKknr4yaTesnb
HET
nepeksi4yaTtesb
nepexKknr4yaTenb
HET
HeT
nepexkn4yaTenb
HET
HeT

Tun naMeputensHoro npmbopa
cermMeHTHbI XK amnepmeTp/BonbTMeTp
XK gmncnnen co MHOXeCTBOM NapaMeTpoB
LED gmucnnen co MHOXeCTBOM napaMeTpoB

cermMeHTHbI XK amnepmeTp/BonbTMETP

CTpenoYHbIi amnepMeTp

cermMeHTHbI XK amnepmeTp/BONbTMETP
CTpenoyHbI amnepmeTp
CTPEsIOYHbIN aMnepMeTp
cermeHTHbIN XK amnepmeTp/BonbTMETP
CTpenoyHbI aMmnepmeTp
ceetoamon (oTobpaxkeHne coCTosiHMS 3apsaaa)
ceeTtoanos (otobpaxeHue COCTOSIHMSA 3apsia)
cesetoamoa (oTobpaxkeHne cocTossHUS 3apsaaa)
ceeToamon (oTobpaxkeHne coCTosiHMSA 3apsaaa)
ceetoanos (otobpaxeHue COCTOSIHMSA 3apsia)

CTPEsIOYHbIN aMnepMeTp

cBeToamnos (oTobpaxeHne cCoCTosHUSA 3apsaa)
CTPEsIOYHbIN aMnepmeTp
CBETOAMOAHbIA aMNepMeTp
CBETOANOLHbIN aMnepMeTp
CTPEsSIOYHbIN aMnepMeTp
CBETOANOLHbIN aMnepMeTp
CBETOAMOAHbIN aMnepMeTp
ceetoamon (oTobpaxkeHne CoCTosiHMSA 3apsaaa)
HeT

0N AOCTMXEHNS MaKCUManbHbIX CPOKOB aKCnyaTaunmm AKB pekoMeHAyeTCs 3apsiX)aTb ee TOKOM He npesbliwatowmm 10% ot eMkocTn aaHHoi AKB.

BHuMaHue!

Bce 3apsaHbie ycTpoirictBa HIMIM OpunoH npomssoaat 3apsa AKB B aBTOMaTU4eCckoM pexume: No Mepe Bo3pacTaHus HanpsixkeHus Ha AKB (ero 3apsaa) ToK NMoHmxaeTcs
OTHOCUTENIbHO MaKCUMasibHOro (BbICTaB/IEHHOr0) 3HAYEHUS 40 FrPaHuULbl MUHUMYMa.
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Tabnuya 5: lNapameTpbi MAKCUMasibHOro 3apsiAHOro U rMyCKOBOIro TOKa AJ/151 MOAENEN MyCKO-3apsaHbIX yYCTPOUCTB riponsBoanmbix HII OpuoH

Mopenb M3y Max Tok 3apsga
BbiMnen-90 7A/25A
BbiMnen-80 10 A
BbiMnen-70 10 A
BbiMmnen-66 6 A
BoiMnen-64 6A
BbiMnen-62 6 A
BbiMnen-60 HeT
BoiMnen-700 10 A
BHuMmaHue!

Max Tok nycka Twnn BonbTMETpa
200 A CTPENOYHbIV BONbLTMETP
110 A CTPEsIOYHbIN BOSIbTMETP
80 A CTPEesiOYHbIN BONBLTMETP
220 A CTPENOYHbIV BONbLTMETP
165 A CTPEJIOYHbIN BONIbTMETP
165 A CTpPENOYHbIN BONbLTMETP
> 100 A XK gncnnen co MHOXeCTBOM NapaMeTpoB
80 A CTPesIoYHbIV BOSIbTMETP

0N AOCTMXEHUA MaKCUManbHbIX CPOKOB 3KCnyaTaunmm AKB pekoMeHAyeTCs 3apsiX)aTb ee TOKOM He npesbliwaowmnmM 10% ot eMkocTu AaHHon AKB.

BHuMaHue!

Bce 3apsagHble ycTponctea HIMM OpuoH nponssoaaT 3apsaa AKB B aBToMaTnyeckoM pexmnme: no Mepe BospactaHus HanpsixkeHus Ha AKB (ero 3apsaza) ToOK NOHWXaeTcs
OTHOCUTENbHO MAaKCUManbHOro (BbICTaBAEHHOIM0) 3HAaYEHUS A0 FpaHuLbl MUHUMYMA.
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