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Valve Regulated Sealed Lead Acid Battery
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Charging Characteristics
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Tempemiure {"C) Remaining Capacity (%)

1.60 V/Cell
1.65 V/Cell
1.70 V/Cell
1.75 V/Cell
1.80 V/Cell

8.25
7.68
7.30
6.88
5.88

5.00
4.47
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4.32
3.79

3.15
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3.02
2.97
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1.41
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(W/Cell. 25°C) culs ylgs Ljjlis Jgaz

Minute Hour
| s [ w | 1 [ s [ 5 ] 0 [ 2]
1.60V/Cell 17.00 10.00 5.65 257 163 0.96 0.510
1.65V/Cell 1593 9.69 563 251 160 0.95 0.507
1.70V/Cell 1569 9.38 561 245 156 0.93 0.505
1.75V/Cell 1526 912 551 244 154 091 0.501
1.80V/Cell 15.02 902 533 241 150 0.89 0.498
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Valve Regulated Sealed Lead Acld Battery

Charging Characteristics

Self-Discharge Characteristics g E § Constant Charge at 0.2CA(25C)
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Remaining Capacity (%)

1.60V/Cell | 14.30 8.30 4.80 1.97 1.36 0.74 0.41
1.65V/Cell 14.04 8.16 4.52 1.93 1.32 0.73 0.39
1.70V/Cell | 13.12 7.70 4.44 1.88 1.29 0.72 0.38
1.75V/Cell 12.39 7.40 4.35 1.85 1.28 0.70 0.38
1.80Vv/Cell | 11.70 7.32 4.24 1.81 1.25 0.69 0.37

Minute
welgs g

(W/Cell. 25°C) cubs glgs Ljjlbs Jgaz

Hour

IECE N I NN A T

1.60V/Cell 26.77 15.98 9.15 3.89 259 142 0.76
1.65V/Cell 26.45 15.78 9.01 3.77 257 139 0.75
1.70V/Cell 25.40 16.21 8.75 3.58 249 137 0.74
1.75V/Cell 24.60 14.79 8.51 3.44 245 135 0.73
1.80V/Cell 23.90 14.29 8.30 3.32 240 132 0.72
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ZICD

Valve Regulated Sealed Lead Acid Battery

Self-Discharge Characteristics

Capaciey (%)
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Valve Regulated Sealed Lead Acid Battery
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2icCo 12AP-12 EEED

Valve Regulated Sealed Lead Acid Battery

i Constant Charge at 0.2CA(25C)

Self-Discharge Characteristics

T Capucy
Cutrers (8CA)
chags |
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Wt wo | ] ot
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0.4 s 3% Discharge
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The Effect of Temperature on Capacity Relationship of OCV and State of Charge
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125
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105
0 10
20 10 o 0 e 0 @ 0 w0 W 40 W 6 W %0 % 10
Tempemture (°C) Rienmining Capacily (%)

(A.25°C) cuti glyz L jjlibs Joaz

Minute Hour
[ 15 | 30 | 1
1.60V/Cell 22.20 13.30 7.40 3,33 2.35 1.20 0.63
1.65V/Cell 21.33 12.50 7.31 3.26 2.24 1.5 0.62
1.70V/Cell =~ 20.58 11.63 7.21 3.21 2.14 1.14 0.62
1.75V/Cell 18.58 10.80 7.03 3.15 2.02 N2 0.60
1.80V/Cell 18.13 10.20 6.78 2.98 1.94 1.10 0.60

i Minute Hour
EEFNENEEEAEEEN
1.60V/Cell 4128 2483 1467 6.23 4.12 245 127
1.65V/Cell 3961 2381 1380 590 4.04 242 125
1.70V/Cell 3880 2350 1350 5.65 392 239 124
1.75V/Cell 37.70 2280 1325 553 385 235 1.22
1.80V/Cell 36.10 2190 1245 532 373 231 120
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Discharge Voltage (V)

Capacity (%)
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Valve Regulated Sealed Lead Acid Battery

12AP-18

L S5a9 9 Lljo

G2ac jjlds cyad
(LONG LIFE) U soe Jobo

1Sl 515 jlds Glyz

EPb 0g) gl L 15 culis aigSm jl g le

o2lo pung 839420 15 Lunlio 3ySlac
ABS iz 90y

(MAINTENANCE FREE) g)lap% as jlu gis
G318 5l 5 LS b 5jgleiss

(o gl i gl LUPS) (g lpkusl (80 Sl s
(B EuiulojTg Sy Siljap

10 . ] 40 a0 2 4 [ 8 01X 4 16 18 20 2

8315 jSho Cliapadg Layiiu iy

Min  — -

Discharge Time (o9 8> slabl g pllel) isiol g | ibla> (5la i

IR (Sl Eiw

E SERVICE LIFE IN RELATION TO DEPTH OF DISCHARGE J-.'-L,.' 1423 gjpl Cilag s

G253 ljsl g 55 8jl5l Sljap s

16 Slhasd
12V el Sii
18 AH (20Hr) cesd s
18 AH 20Hr(0.9A 105V}
100% D.OD % DOD e DOD 1 ?ﬁH 10Hrt1 ‘7 0A '1 O'SV) W' |:‘.".'-'"§J‘E
15.25 AH SHr(3.05A,10.5V) (25°C)
: = T i 14.25 AH 3Hri4.75A 10.5V)
|. Discharge Current 02C (Finnl Volmge |.7VICell)
2, Charge Current: 0,1C 11.50 AH 1Hr{11.50A,9.6V) —
3. Amhbient Tempernture: 20°C 10 25°C (687F 1o 77°F) 5.5+0.26 (kg) wrai uig

el Ll Sl s 25943 Cuaglis
15m 0

o 200 400 &00 B0 1000 1200 (E1] L) CJ
Mumber of Cycle: ABS Ao g s gtz
L ] | - —
| — | 1ol -
{ ) [ ] i i (mm) stsl
166 C&Jﬁ
166 S gtagyl
H 275 (A,58) Jilta glyz 4iSIa>
A2 T
36A Jabk gl 351> ;
: ol gy
13.5-13.8V(18mV/T) S ey estal i jlilg y .
| 14.4-14.8V (30 mV/C) slwugay gl jlly {25 c
% - i 2 +50 LU -15 Jokds a
| e +40 G -15 2 (el 3misarmssas
| | : as.s@ +40 G -15 bkl
[T]e o[l ] Friae

WW waco—battery .com 11
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ZICD

Valve Regulated Sealed Lead Acid Battery

.l Charging Characteristics

3 :
Self-Discharge Characteristics E § § Constant Charge at 0.2CA(25C)
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Tempemture ("C) Renuining Capacity (%)

Minute

(A.25°C) bl bjlis Jgso

Hour

5 ] 30 [ 1 ] 3 ] 5 [0 | 2 |

1.60V/Cell ~34.30 21.30 11.50 5.00 3.27 1.78 0.94
1.65V/Cell 33.30 20.90 11.42 4.93 3.19 1.75 0.93
1.70V/Cell = 32.10 | 19.40 11.26 4.86 3.18 1.71 0.92
1.75V/Cell 3050 18.60 11.00 4.75 3.05 1.70 0.90
1.80V/Cell 2890 17.60 10.51 4.71 2.93 1.68 0.88

w2lei g

Minute

5 | e [ o | o | s | 10 ]| 20

(W/Cell. 257C) culs glgs Ljlibs Jgaz

Hour

1.60V/Cell 66.72 4068 2265 975 6.47 349 1.80
1.65V/Cell 65.02 3969 2225 944 639 345 1.78
1.70V/Cell 6360 39.19 2195 9.14 6.34 342 176
1.75Vv/Cell 6160 3779 2152 894 6.27 337 173
1.80V/Cell  60.01 36.44 2032 868 6.10 324 169
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Discharge Valtage (V)

Capacity (%)
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Valve Regulated Sealed Lead Acid Battery
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ZICD

‘alve Regulated Sealed Lead Acid Battery

Self-Discharge Characteristics

Capacily ()

L 2 4 L] L} 10 n 14 16 18 20 n 24

Stomye Time (mosths)

The Effect of Temperature on Capacity

Capacify (%)

Temperature (°C)

12AP-28

Charging Characteristics

] = 2
: g z . °
i B 1 Constant Charge at 0.2CA(25 C)
= o =
120 ¢~ 15
harge | e o - e
s ) ' exre
104 / i
LB ; Cup
A fb o F
135§ i
- 0l i J.r’I {
oig ok A )
s | by |
80 125 i — 1% Dschar
04 B4 S -
[
012 - weE ;¥ |
L o1 -
[
nos -
% o )y \,__
L / L% 1,
aaL 105 =/ b L
2 T
: | i P
L 4 L L3 10 2 14 16 1% b 1] g 24
Time (lwoury
Relationship of OCV and State of Charge
135
13
125
[l ]
%
g
SIS
n
105
1
o 1o 20 W 40 50 60 0 20 %0 100

Remaining Capacity (%)

(A.25°C) et glyz L jilis Jgaz

Minute

15 | 0 [ 1 | 3 [ 5 [0 | 20 |

1.60 V/Cell
1.65 V/Cell
1.70 V/Cell
1.75 V/Cell
1.80 V/Cell

g3ty

1.60 V/Cell
1.65 V/Cell
1.70 V/Cell
1.75 V/Cell
1.80 V/Cell

14 www.aco-battery.c

50.00
48.71
46.13
44.46
43.54

91.10
88.94
87.53
85.15
82.72

om

Hour
30.00 17.50 7.20 4.93
29.58 17.35 7.18 4.88
29.11 17.25 7.16 4.82
28.71 16.96 7.10 4,70
27.88 16.62 7.02 4.68

56.50
55.20
54,35
53.15
51.95

35.65
34.70
34.21
33.68
33.02

14.55
14.35
14.14
13.94
13.59

Hour

9.96
9.83
9.76
9.59
9.48

2.85
2.79
2.74
2.60
2.59

5.65
4.87
4.82
4.71
4.64

1.47
1.45
1.43
1.40
1.30

(W/Cell. 25°C) i glgs Ljjlibs Jgaz

Minute

|5 | 30 | 1 [ 3 | s | 10 | 2|

2.99
2.95
2.93
2.80
2.78



ZICD

Valve Regulated Sealed Lead Acld Battery

12AP-42

Digcharge Voltage (V)

Capacity (%)

13.5 Baae Jjldis cyab
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L 34.5 AH 3Hr11.5A,10.5V) 285
| Discharge Current 0.2C {Final Voltage 1.7V/Cell} 25 AH 1Hr(25A,9.6 V)
2. Charge Current: 010 TR
20 3. Amhient Temperature: 207 1o 25°C (68" F 1o 77°F) 13.3:0.5 {&9} St
S J Ll Sl s (55945 Cisglis
85mQo 5
o _| (25 C)
L 200 400 600 /00 1000 1200 1400
Number of Cyele ABS Alog o gs s
201 Jsb
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170 S glasl
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ZiCco 12AP-42 (D

Valve Regulated Sealed Lead Acid Battery

Charging Characteristics
_' Constant Charge at 0.2CA(25C)

Self-Discharge Characteristics

1 Coupasiny |
Clarven [8CA)
5 Vielkage (V)

anss 120
' Char e
us b J Veltage g N
o 100 ! o——
il o e
! y I
| )rﬂﬁ{' /n::;.
135 7 Capacies
5 B W e
5 018 [EH = jl" |
S 0is J
Lo o 2s b o f]
k14 |- WAL
12 el / \
I| / 1 — 1 Discharge
6% - L _— ."'I ——— 4% Diacharge
s Y
o 006 [T /I ) \\\
508 m ’ A \
00 .l'lr
104 Charge
5 ! ; 1 H : oar |- "'II a
i H i i H i B T ————
a0 ok ol " e s P . . S
(I T S O I A - R R R e 4 s B W 12 W B 8 W ! M
Sucmage Time [moedhs) Time {hour)
The Effect of Temperature on Capacity Relationship of OCV and State of Charge
120 - - - - - 135
125
.
£
B s R
gw P
= 3
E 115
i) B R S A S P
i ] n
G S ABSUSSN. - S—. Siiasorts et tasktaatis 105
[1] [}
20 10 [ 0 20 an an o 10 n i 40 50 2] 0 80 an L]
Tempemture (“C) Remmining Capacity (%)

(A.257C) =l gl b jjlibs Jgaz

Minute Hour
5 ] s [ 1+ ] 3 | 5 |0 | 2 |
1.60 V/Cell 75.0 45.0 25.0 11.74 7.73 4.35 2.21
1.65 V/Cell 73.3 43.5 247 11.65 7.50 4.32 2.20
1.70 V/Cell 69.5 414 24.0 11.60 7.34 4.30 2.18
1.75 V/Cell 63.1 40.0 235 11.50 7.25 4.26 217
1.80 V/Cell 59.7 39.1 23.1 11.36 7.18 4.20 2.15

(W/Cell. 25°C) cul ylgs Ljlibs Joaz

Minute Hour
1.60 V/Cell 138.7 87.7 50.8 22.40 1595 8.62 4.65
1.65 V/Cell 135.2 85.6 49.8 22.01 15.75 8.50 4.61
1.70 V/Cell 1315 829 48.2 21.50 15.38 8.39 4.52
1.75 V/Cell 127.1 79.5 45.7 21.10 15.06 8.26 4.49
1.80 V/Cell 122.8 7.0 43.5 20.70 14.74 8.05 4.32
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Discharge Voltage (V)

1.0

10.5

1.0

o =

100

60r

Capacity (%)

40

Oischargmg Characteristic (25°C) L ,Sjug g Liljo

ZICD

Valve Regulated Sealed Lead Acid Battery

Z‘CD /f/

65AH

\Bear il oyad

(LONG LIFE) UL joc Jgb

S Jhuas G513 L Gl
6L 09 gl L I8 cudis digSan jl gle
2led guug b3gino 8 Luwlio 3 Slae

S | ABS a1z guys

e (MAINTENANCE FREE) gl155 @ jli gz

G0 gl I8 CuSyi U (gfalgiss

(gl b yiigisl UPS) g )lhnisl s gled itsmans

oBuiyljTg L Subjy Clisp2s
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e e =

G483 Sl g (525 b1l ljapas
9 Slhasuie
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49.5 AH 3HI16,5A,105V) 2B
1. Disclarge Current 0.2C (Final Voltage 1.7V/Cell) 40 AH 1Hr(40A ,9.6V]
2. Charge Current: 0.1C i
3; Ambiem Temperature; 20°C o 25°C (68" F 10 77"°F) 20,54876 (kg} w"i‘ .42
JolS Juld Sls s J5g 3 Cusglas
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350 Jsb
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[ ] 180 el
180 US glicit
670 {A,55) Jolds gl Slas
AB bl gs
13A Juld glaye fiSlas
- L g
13.5-13.8V (18 mV/'C) JS ez ealal j L flilg & e
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12AP-65 (EIEIYD

ZICD

Valve Regulated Sealed Lead Acld Battery

Charging Characteristics

£ § ¢ s
Self-Discharge Characteristics i1 i Constant Charge at 0.2CA(25 C)
s =
o SR -~ =
= I.' _.--"'- _____———‘____
"l e
[EES ! A paciny
:! L] 01
$ o (E3
[
o LAY
- L o i
o
on - 8 \
Ty \ — 100% Discharge
L ol ,.'f \ s
[T ! \\
L L A \
- o 'I.n" 5\\
s K o i
o o i ‘_"--_____'__
P ) " et TR e L TR
o 2 4 & £ " 12 14 113 18 20 n 24 0 2 4 L} L 10 124 " s L] n pas
Stoeage Tome {months) Tiene (hour)
The Effect of Temperature on Capacity Relationship of OCV and State of Charge
120 - - - - 135
iob 13
125
- B0
= % 1
i w / ,,,,,,, <
& .
3 ns
o lsssdErnsiidanembannnad nausaninaass
I
0
105
L ([
=20 =10 o 1o 20 M 40 0 10 0 30 40 50 &0 o 80 a0 [1]

Temperature (°C)

Remabning Capacity (%)

(A.257C) cuts glyo L jjliss Jgaz

Minute Hour
5 [ s | 1 K
1.60 V/Cell 112.0 70.0 40.0 16.97 12.18 7:10 3.59
1.65 V/Cell 109.1 68.3 38.7 16.87 12.05 6.72 3.55
1.70 V/Cell 106.9 66.1 37.0 16.74 11.93 6.64 3.47
1.75 V/Cell 102.4 64.2 36.3 16.50 11.50 6.58 3.42
1.80 V/Cell 100.1 62.6 35.7 16.34 11.36 6.50 3.40

w2lgijlidg

1.60 V/Cell
1.65 V/Cell
1.70 V/Cell
1.75 V/Cell
1.80 V/Cell

Minute
209.1 131.6
2025 128.0
195.5 1252
186.5 121.1
179.5 116.9
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82.1

79.2
771
74.8
72,7

(W/Cell. 25°C) cubs glgs Lijyliss Jgaz

34.67
34.35
33.95
33.39
32.71

Hour

23.18
22.95
22,57
22,25
21.90

13.57
13.38
13.21
13.01
12.80

7.15
7.02
6.99
6.93
6.84
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Discharge Valtage (V)
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2. Charge Current: 0.1C
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0 200 400 600 800 1000 1200 1400
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ZICD

Valve Regulated Sealed Lead Acid Battery

12AP-100
E D

gaac jlds 0yab
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30.5+1 (k) i o g
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218 glasyl
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L
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ZiCo 12AP-100 G D

Valve Regulated Sealed Lead Acid Battery

Charging Characteristics

z i s -
Self-Discharge Characteristics i1t Constant Charge at 0.2CA(25 C)
H 120 : - -T.‘
0o |- f-————‘_______
E L
Iz‘ E LAL o
l%- : o Ll
; LREN =
| (AR o
A —— 1 Discharge
::" 0 = 0l PR
| s
i ook |
t 0 -
: aos |-
; oo - Curvent
s H PRLAEE & : s e ]
0 4 6 B W 12 W B 4 ”Boo® oW o w2z oM
Stamge Tinme (moeihs) Time (hour)

The Effect of Temperature on Capacity Relationship of OCV and State of Charge

130 - : : 15
13
104}
15
o Bl feeaeeas
%. = Iz
g m g
; 1.5
40
n
L e e e Mt E i ts ST ST 105
o 10
-20 =10 o " 20 £l 40 [ 1] 20 30 40 50 a0 L 80 9 100
Temperature (*C) Remnining Capacity (%)

(A.25°C) ol gLy L jlis Jgaz

1.60 V/Cell 172.0 105.0 61.0 25.64 17.49 10.46 5.25
1.65 V/Cell 168.8 103.1 60.2 25.39 17.28 10.35 522
1.70 V/Cell 166.0 101.5 59.0 25.18 1718 10.23 5.18
1.75 V/Cell 163.1 99.2 58.0 25.00 17.00 10.16 5.14
1.80 V/Cell 160.5 96.7 56.8 24.81 16.74 10.00 5.10

(W/Cell. 25°C) <l glgs Ljjis Jgaz

Minute Hour
“ ] s | o [ o [ s [ 5 ] 0] 0]
1.60V/Cell 3271 2053 1165 52,56 34.31 2045 10.81
1.65V/Cell 3215 2022 1154 5221 34.10 20.25 10.79
1.70V/Cell 3155 200.0 1143 5138 33.82 20.06 10.75
1.75V/Cell 308.3 1965 1133 49.71 33.39 19.78 10.71
1.80V/Cell 297.1 189.9 109.2 48.71 32.82 1941 10.49
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