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LEAD-ACID BATTERY
ѰэшѯшѠіѨѷньѧчшѣдѤѷњ-діч
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¾ Lead-Acid  battery

¾ AGM Â¨³ Gelled

¾ Flooded battery

¾ VRLA battery

¾ �Îµ�µ¤-�Îµ�°�

¾ �ªµ¤�»�°�Â��Á�°¦¸É
¾ °µ¥»

¾ Á�¤¸
¾Ã�¦�­¦oµ�

¾ Standby application

®́ª�o°Ä��µ¦�¦¦¥µ¥
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Standby (Float) Application

Â��Á�°¦¸É�³�¼��n°�µ¦r�°¥¼n�¨°�Áª¨µ Á¤ºÉ°Å¢¢jµ®¨´��́�Å�Â��Á�°¦¸É�¹��³�nµ¥�¦³Â­Å¢¢jµ
Ä®o�´�Ã®¨�
¾ UPS 380V-600V

¾ Telecom – ¦³�� 48V

¾ Switch gear & Control – ¦³�� 110V

¾ Emergency light – 12V, 24V

LOAD

Rectifier/Charger

Battery

Discharge

0V

LOAD

Rectifier/Charger

Battery

125V

Recharge

AC 220V

LOAD

Rectifier/Charger

Battery

125V

Normal/Float charge

AC 220V

Battery
Lead Acid 55 cells
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UPS

Uninterruptable Power Supply

LOAD

Rectifier

Battery

DC 400V

Normal/Float charge
AC 220V Inverter AC 220V
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Â�n��µ�»�ª� : Lead dioxide  (PbO2) : ­̧�ÊÎµ�µ¨Â��
Â�n��µ�»̈ � : Sponge Lead (Pb) : ­̧Ã¨®³ Á�µ
°·Á¨È��¦°Å¨�r : ­µ¦¨³¨µ¥�¦��Îµ¤³�´� (Sulfuric acid; H2SO4)  Ä­ Å¤n¤̧­̧ 

: �ªµ¤�nª��ÎµÁ¡µ³ (Specific gravity; SG) 1.210-1.300 �¹Ê�°¥¼n�´��µ¦°°�Â��
1 Á�¨¤¸Â¦��´�Å¢¢jµ (Nominal voltage) �¦³¤µ� : 2 Volts/Cell

+
-Active 

Material

PbO2 Pb

+ -

H2SO4 + H2O

SG1.3

2.14 V

Á�¨­³­¤Å¢¢jµÂ���³�´Éª-�¦�
(Lead-Acid storage cell)
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Discharge

Charge

PbO2 Pb

+ -

H2SO4 + H2O

SG1.3

2.14 V

PbO2 Pb
+ -

PbSO4 PbSO4

1.94 V

H2SO4 + H2O

SG1.1

¾ ��³�·­�µ¦r� �³�´Éª�́¨Á¢� Á�·��¹Ê��́Ê��̧ÉÂ�n��µ�»�ª�Â¨³¨� 

¾ ��³�·­�µ¦r� �¦��´¨¢¼¦·��³�¼�Ä�oÄ���·�·¦·¥µ Â¨³ Á�·�Á�}��ÊÎµ�¹Ê�¤µÂ�� �ÎµÄ®o°·Á¨È�Ã�¦Å¨�r¤̧
�ªµ¤Á�o¤�o�¨�¨� (��³�·­�µ¦r� °·Á¨È�Ã�¦Å¨�r�³¤¸�ªµ¤�nª��ÎµÁ¡µ³�ÉÎµ¨�Á¦ºÉ°¥Ç)

¾ Á¤ºÉ°°·Á¨È�Ã�Å¨�r�µ�¨� Â¨³�́Ê�Â�n��µ�»�ª�Â¨³¨��¨µ¥Á�}��³�´Éª�́¨Á¢�Â¨oª Á�¨�³Å¤n­µ¤µ¦�
�nµ¥Å¢Å�o°¸� �³�o°��ÎµÁ�¨Å��¦³�»Å¢Ä®¤n �¹É��³�ÎµÄ®oÁ�·���·�·¦·¥µ¥o°��¨´� �ÎµÄ®oÁ�¨­µ¤µ¦��nµ¥Å¢
Å�o°¸�

Lead-Acid Ã�¦�­¦oµ�Â¨³®¨´��µ¦
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�ÎµÂ��Â��Á�°¦¸É��·��³�´Éª-�¦�

Â��Á�°¦¸É��·� �³�´Éª-�¦�

°·Á¨È�Ã�¦Å¨�rÃ�¦�­¦oµ�Â�n��µ�»

VLA VRLA

AGM Gelled

Flat Tubular

Grid °´̈ ¨°¥

Calcium Antimony
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- Grid Á�}�Ã�¦�­¦oµ��¸É¦°�¦´� Active material �º° PbO2 ­Îµ®¦´�Â�n��µ�»�ª�Â¨³ Sponge Lead 

(Pb) ­Îµ®¦´�Â�n��µ�»¨�

®�oµ�¸ÉÂ¨³ª´­�»�°� Grid

- Grid Á�}��µ�Á�·��°��¦³Â­Å¢¢jµ�¸ÉÁ�·��µ���·�·¦·¥µÁ�¤¸
- Ã�¥¡ºÊ��µ�Á�}�Ã¨®³�³�´Éª Â�n�³�´Éª�¦·­»��·Í�³°n°� �ÎµÄ®o�¦³�ª��µ¦�¨·��ÎµÅ�o¥µ� Â¨³Â�n��µ�»�̧É
Å�oÅ¤nÂ�È�Â¦�
- ¤¸�µ¦�­¤ Ã¨®³��·��nµ�Ç¨�Ä��³�´Éª Á¦¸¥�ªnµÁ�}� ‘°´¨¨°¥’ Á¡ºÉ°�ÎµÄ®o Grid Â�È�Â¦��¹Ê� ���µ¦�»
�¦n°��¸�¹Ê� �̧É�·¥¤Å�oÂ�n Â�¨Á�¸¥¤ �̧�»� ¡¨ª� �̧¨¸Á�¸¥¤ ²

Grid

Pasted

Cured

Plate

Plate and Grid
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 јѤдќцѣеѠкѰяҕьыѥшѫ

Pasted flat plate Tubular plate

Ã�¦�­¦oµ�Â�n��µ�»
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¾Â�n��µ�»�ª�Â¨³¨� Á�}�Â�n�Â��

Grid

Pasted

Cured

Plate

¾Á�}��¸É�·¥¤Ä�o¤µ��¸É­»�
�»�­¤�´�·
¾¤¸�ªµ¤­µ¤µ¦�Ä��µ¦�nµ¥�¦³Â­­¼�Å�o�̧ ¤¸ Energy density ­¼�
¾­µ¤µ¦�°°�Â��Ä®oÄ�oÅ�o�´��µ�®¨µ�®¨µ¥�¦³Á£�
¾�·¥¤Ä�o�´��µ��¦³Á£� Standby/Float application

- UPS

- Telecommunication
- Utility/switch gear

- Emergency light
- Engine starter

��·� Flat plate
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¾Â�n��µ�»�ª�Á�}�Â�n�(Tubular) Â�n��µ�»¨�Á�}�Â�n�Â��(Flat plate)

�»�­¤�´�·
¾Tubular plate ¤¸Ã�¦�­¦oµ��¸ÉÂ�È�Â¦� Á®¤µ³�´��µ¦Ä�o�µ�Â�� Cycled

¾¤¸�ªµ¤­µ¤µ¦�Ä��µ¦�nµ¥�¦³Â­�µ��¨µ� ­µ¤µ¦�Ä�o�´��µ��¸É�o°��µ¦�¦³Â­­¼�Å�oÂ�nÂ��Á�°¦¸É�³
¤¸��µ�Ä®�n�ªnµ
¾�µ¦Ä�o�µ�Â�� Cycle application, Standby/Float application

- Telecommunication

- Electric car, Folk lift, Golf cart

- Utility/Switch gear

- Solar system

��·� Tubular plate
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1. Â��Á�°¦¸ÉÂ���ÊÎµ - ¤¸�ºÉ°Á¦̧¥�®¨µ¥�ºÉ° Å�oÂ�n Flooded type , Wet type, Vented Lead Acid (VLA)

¾ �ÊÎµ�¦�Ä�Â��Á�°¦¸É Á�}��°�Á®¨ª°·­¦³  ­µ¤µ¦�Å®¨Å�o
¾ �̧É µ�oµ����°�Â��Á�°¦¸É ¤̧�n°�¦³�µ¥�pµ��¸ÉÁ�d�°°�­¼n°µ�µ«£µ¥�°�Ã�¥�¦�

2. Â��Á�°¦¸ÉÂ��ªµ¨rª�ª��»¤�ªµ¤�́� ®¦º° VRLA (Valve Regulated Lead Acid)
- ¤¸�ºÉ°Á¦¸¥�®¨µ¥�ºÉ° Å�oÂ�n Sealed Lead Acid (SLA) , Maintenance-Free (MF)

¾ �ÊÎµ�¦�Ä�Â��Á�°¦¸É �³�¼��¼��´��oª¥ª́­�»�̧ÉÁ¦¸¥�ªnµ AGM ®¦º°�¼��­¤Ä®o°¥¼n
Ä�¦¼��°� Gel �ÎµÄ®o�ÊÎµ�¦�Å¤n­µ¤µ¦�Å®¨Å�¤µÅ�o
¾�̧É µ�oµ����°�Â��Á�°¦¸É¤̧ªµ¨rª¦³�µ¥�ªµ¤�´� (Á�}�ªµ¨rª�µ�Á�¸¥ª) Á¡ºÉ°
�ª��»¤�ªµ¤�´��°��pµ�£µ¥Ä�Â��Á�°¦¸É

¾ �̧É µ�oµ����°�Â��Á�°¦¸É ¤̧�n°�Á�·¤�ÊÎµ Â¨³�³�o°�Á�·¤�ÊÎµ�¨´É��»�Ç 3-6 

Á�º°� �́�Á�n� Ä�Â��Á�°¦¸É¦�¥��r

¾ Å¤n�o°�Á�·¤�ÊÎµ�¨´É��¨°�°µ¥»�µ¦Ä�o�µ�
AGM Gel

�ÎµÂ��Â��Á�°¦¸É�µ¤¨´�¬�³�°�°·Á È̈�Ã�¦Å¨�r
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Post

Strap

Plate

Vent
Cover

Jar

Separator

VRLAFlooded

Micro porous membrane Absorbent Glass fiber Mat

ѱзікѝіҖѥкеѠк Flooded дѤэ VRLA
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Flooded Lead Acid Battery VRLA Battery
>> Oxygen Recombination <<

�pµ��³�¼�¦³�µ¥°°�­¼n�¦¦¥µ�µ« �ÎµÄ®oÂ��Á�°¦¸É
­¼�Á­¸¥�ÊÎµ �¹��o°�¤¸�µ¦Á�·¤�ÊÎµ�¨´É�Á�}��¦³�Îµ �pµ��³¦ª¤�´ª�´�Á�}��ÊÎµ£µ¥Ä�Â��Á�°¦¸É �ÎµÄ®o

Â��Á�°¦¸É ­¼�Á­¸¥�ÊÎµ�o°¥¤µ�­¼�Á­¸¥�ÊÎµ�o°¥¤µ�

2H2O                 2H2+ O2
¾ Â��Á�°¦¸ÉÂ���³�´Éª-�¦��³¤¸��·�·¦·¥µÂ¥��ÊÎµ�oª¥Å¢¢jµ �¹É��³�ÎµÄ®o�ÊÎµ (H2O) Â���´ª°°�Á�}� 

�pµ�°°��·Á�� (O2) �̧ÉÂ�n��µ�»�ª� Â¨³Á�·��pµ�Å±Ã�¦Á�� (H2) �̧ÉÂ�n��µ�»¨�
¾ �pµ��³Á�·�¤µ�Á¤ºÉ°Â��Á�°¦¸É�¼��µ¦r�Ä�¨oÁ�È¤ ®¦º° �µ¦r�Â��Á�°¦¸É�oª¥Â¦��´�­¼� Á�·�Å�

+                 -
O2 H2

+         -
O

H2O

K> 99%

H2

¾K = Oxygen recombination efficiency �º°�¦³­·��·£µ¡�µ¦¦ª¤�´ª�°�°°��·Á��

K~ 25% Heat

Flooded vs VRLA
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- �ªµ¤�oµ��µ�£µ¥Ä��ÉÎµ¤µ�

Absorbed Glass fiber Mat

- �ÊÎµ�¦��¼���́°¥¼nÄ� AGM 

- Á®¤µ³�´�Ã®¨��¸É�o°��µ¦�¦³Â­
­¼�¤µ�Á�n� UPS

�µ¦Ä�o�µ� : UPS ¦³��­ºÉ°­µ¦ Utility ­ª·��rÁ�¸¥¦r ¦³���ª��»¤ ¦³��Å¢�»�Á�·� 

­�µ¦r�Á�¦ºÉ°�¥��r

- Float/Stand by service
AGM

- ¤¸��µ�Á¨È�Â¨³�ÊÎµ®�´�Á�µ�ªnµ Á¤ºÉ°
Á�¸¥��´�Â���ÊÎµÂ¨³Â�� Gelled

AGM
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Gelled electrolyte
-�ÊÎµ�¦��¼��¦¹�°¥¼nÄ��·¨·�µÁ�¨ (SiO2)

- Á®¤µ³�´�Ã®¨��¸É�o°��µ¦�¦³Â­�µ�
�¨µ�

- ­µ¤µ¦����n°°»�®£¼¤·­¼�Å�o�̧

�µ¦Ä�o�µ� : ¦³��Â­�°µ�·�¥r ¢°¦r�¨·¢�r ¦��°¨r¢ ¦³��­ºÉ°­µ¦ Utility ­ª·��rÁ�¸¥¦r 
¦³���ª��»¤ UPS

- Cycle service / Float serviceGel

- Á®¤µ³�´�¦³���¸É¤¸�µ¦�·­�µ¦r�Á�}�
�¦³�ÎµÁ�n� ¦³��Ã�¨µ¦r ¦�Å¢¢jµ

C&D Broadband Gelled 
(telecom)

GELLED
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1 Á�¨¨r (Single cell)  = 2V

1 �¨È°� (Monoblock) = ®¨µ¥Á�¨¨r�n°°�»�¦¤�´�Ä�Â��Á�°¦¸É¨¼�Á�̧¥ª

) ­nª�¤µ�Â��Á�°¦¸É�¸É¤¸�ªµ¤�»¤µ��ªnµ 200AH �³Á�}�Â�� Single cell

2 Á�¨¨r = 4V

3 Á�¨¨r = 6V     

6 Á�¨¨r = 12V

+
-

2V

+

-

�Îµ�ª�Á�¨Ä�Â��Á�°¦¸É
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-

+

2 V 100Ah

2 V 100Ah

2 V 100Ah

2 V 100Ah

- +

2 V 100Ah

2 V 100Ah

2 V 100Ah

2 V 100Ah

-

+

2 V 100Ah

2 V 100Ah

2 V 100Ah

2 V 100Ah

2 V 100Ah

2 V 100Ah

2 V 100Ah

2 V 100Ah

¾ °�»�¦¤
9Á¡·É¤Â¦��´� �ªµ¤�»Á�nµÁ�·¤

¾ ��µ�
9Á¡·É¤�ªµ¤�» 

9Â¦���́Á�nµÁ�·¤

¾ °�»�¦¤-��µ�
9Á¡·É¤�ªµ¤�» Á¡·É¤Â¦���́

8V 100Ah

2V 400Ah

8V 200Ah

Battery configuration
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(For example only)

) Ä���³�µ¥�¦³�»Â��Á�°¦¸É�³¤¸Â¦��´��¦³¤µ� 2 Volt  Â¨³�³¨�¨�Á¦ºÉ°¥Ç

Discharge  2V cell

1.6
1.7
1.8
1.9

2
2.1
2.2
2.3
2.4

-50 0 50 100 150 200
Time (Minutes)

V
ol

ts

) Á¤ºÉ°Â��Á�°¦¸ÉÄ�¨o®¤��¦³�» Â¦��´��°�Â��Á�°¦¸É�³¨�¨�°¥nµ�¦ª�Á¦Èª
) �oµ�¨n°¥Ä®oÂ��Á�°¦¸É�·­�µ¦r���Â¦��´��ÉÎµ¤µ� ( < 1.60V ) Â��Á�°¦¸É�³Á­¸¥Á¦Èª

Discharge curve
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¾Ampere-hour ; Ah �º°�¦³�»Å¢¢jµ�¸ÉÂ��Á�°¦¸É­µ¤µ¦��nµ¥Å�o Á¤ºÉ°Â��Á�°¦¸É�nµ¥�oª¥�¦³Â­
���¸É (Constant current discharge)

�́ª°¥nµ�Á�n� Â��Á�°¦¸É��µ� 2V, 1000Ah @10h 1.8V 25qC ®¦º° 1000 Ah C10 1.8FV 25qC

Á�}� Â��Á�°¦¸É��µ� 2V �̧É­µ¤µ¦��nµ¥�¦³Â­ Å�o I10 =100A Á�}�Áª¨µ 10 �´ÉªÃ¤� �̧ÉÂ¦���́­»��oµ¥ 1.8V 

�̧É°»�®£¼¤· 25qC

Ah = �¦³Â­ (Ampere) x Áª¨µ (hours)

¾�ªµ¤�»�°�Â��Á�°¦¸É®¦º° Capacity Ã�¥­nª�Ä®�n �³�°�¤µÁ�}� Ampere-hour ; Ah

¾�ªµ¤�»�°�Â��Á�°¦¸É�³�¹Ê�°¥¼n�´�®¨µ¥�{��´¥ �º° °´�¦µ�µ¦�µ¥�¦³�», Â¦��´�­»��oµ¥ Â¨³ 
°»�®£¼¤· �́��´Ê� Á¤ºÉ°�o°��µ¦¦³�»�ªµ¤�»�°�Â��Á�°¦¸É �³�o°�¦³�»�nµÁ®¨nµ�¸Ê¤µ�oª¥ 

¾ �ªµ¤�»�°�Â��Á�°¦¸É¤´��³Â­��Á�}� Cr Á�n� C10 �º° �ªµ¤�»�̧É°´�¦µ�µ¥�¦³�» 10 �´ÉªÃ¤�

�ªµ¤�»�°�Â��Á�°¦¸É (Capacity)
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(For example only)

�́ª°¥nµ��µ¦�µ¥�¦³�»�°�Â��Á�°¦¸É��µ� 100Ah

90.8 Ah10 �´ÉªÃ¤�9.08 A

20 �´ÉªÃ¤�

5 �´ÉªÃ¤�
1 �´ÉªÃ¤�
30 �µ�¸
15 �µ�¸

Áª¨µ

100 Ah5 A

81 Ah16.2 A

61.5 Ah61.5 A

52.5 Ah105 A

40.5 Ah162 A

�ªµ¤�» 
(Ah@1.75V)

�¦³Â­ (A)

�¨�°�°´�¦µ�µ¥�¦³�»�́��ªµ¤�»�°�Â��Á�°¦¸É
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- �ªµ¤�»�°�Â��Á�°¦¸É¤́��³¦³�»¤µ�¸É
°»�®£¼¤· 25 qC

- °»�®£¼¤·­¼��¹Ê�Â��Á�°¦¸É�³­µ¤µ¦�
�nµ¥�¦³�»Å�o¤µ��¹Ê�

- °»�®£¼¤·�ÉÎµ¨�Â��Á�°¦¸É�³­µ¤µ¦�
�nµ¥�¦³�»Å�o¨�¨�

�¨�°�°»�®£¼¤·�́��ªµ¤�»�°�Â��Á�°¦¸É
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- Ã�¥���·�¼o� ·̈��³�°�°µ¥»�°�Â��Á�°¦¸ÉÁ�}� Design life Ã�¥°¥¼nÄ��nª� 5 – 20 �e �¹Ê��´��µ¦°°�Â��

Â��Á�°¦¸É�³�º°ªnµ®¤�°µ¥»Á¤ºÉ°¤¸�ªµ¤�»�ÉÎµ�ªnµ 80% �µ��nµ¡·�´�

- �nµ Design life �³¦³�»¤µ�´��¸Ê Á�n� 10 �e @ 25qC �´É��º° �¼o� ·̈��µ�ªnµÂ��Á�°¦¸É­µ¤µ¦�Ä�o�µ�Å�o 10 �e �̧É
°»�®£¼¤· 25qC

- �nµ Design life Å�o¤µ�µ��µ¦��­°��¸ÉÁ¦¸¥�ªnµ Accelerated Life Test

- °µ¥»�µ¦Ä�o�µ��¦·��°�Â��Á�°¦¸É�¹Ê�°¥¼n�´�®¨µ¥�{��´¥ Á�n� °»�®£¼¤· �µ¦�¼Â¨¦´�¬µ �µ¦Ä�o�µ� �Îµ�ª�
¦°��µ¦�µ¥�¦³�» ²¨² �¹É��{��´¥Á® n̈µ�¸Ê­n��¨Ä®o °µ¥»�µ¦Ä�o�µ��¦·��o°¥�ªnµ�nµ Design life

°µ¥»�°�Â��Á�°¦¸É
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- °»�®£¼¤·�̧ÉÁ®¤µ³­¤­Îµ®¦´�Â��Á�°¦¸É�̧É­»� 

�º° 20 -25 qC

- ­¤¤»�· Â��Á�°¦¸É¤̧ Design life 10�e �̧É 25qC 

�oµ�ÎµÅ�Ä�o�µ��¸É°»�®£¼¤·  33 qC (33 – 25 = 

8) °µ¥»�µ¦Ä�o�µ��³Á®¨º°Å¤nÁ�·� 5 �e

- °»�®£¼¤·­¼��¹Ê� 8.3qC °µ¥»�³­´Ê�¨��¦¹É�®�¹É�

- °»�®£¼¤·�̧É­¼��³Á¦n���·�·¦·¥µ�µ¦�»�¦n°��°�
Â�n��µ�» �ÎµÄ®oÂ��Á�°¦¸ÉÁ­ºÉ°¤Á¦Èª�¹Ê�

�¨�°�°»�®£¼¤·�´�°µ¥»�°�Â��Á�°¦¸É
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�µ¦��­°�Á¦n�°µ¥»
¾ �µ¦Á­ºÉ°¤�°�Â��Á�°¦¸ÉÁ�·��¹Ê�°´�Á�ºÉ°�¤µ�µ���·�·¦·¥µÁ�¤¸¦³®ªnµ�Â�n��µ�»�´��ÊÎµ�¦� �¹É��³�ÎµÄ®oÂ�n��µ�»�»�¦n°�
¾ °´�¦µ�µ¦Á�·���·�·¦·¥µ�³�¹Ê��´�°»�®£¼¤· ­Îµ®¦´�Â��Á�°¦¸É��·��³�´Éª�¦� °´�¦µ�µ¦Á�·���·�·¦·¥µ�»�¦n°��³Á�·�Á¦Èª
�¹Ê� 2 Á�nµÁ¤ºÉ°°»�®£¼¤·­¼��¹Ê� 8-10qC

¾ Á¤ºÉ°Â�n��µ�»�»�¦n°�¤µ� �³�ÎµÄ®oÂ��Á�°¦¸É¤¸�ªµ¤�»¨�¨� ��Á¤ºÉ°Â��Á�°¦¸É¤¸�ªµ¤�»�ÉÎµ�ªnµ 80% Á¤ºÉ°Á�¸¥��´��ªµ¤
�»�̧É¡·�´��³�º°ªnµÂ��Á�°¦¸ÉÁ­̧¥
¾ Design life �°�Â��Á�°¦¸ÉÅ�o¤µ�µ��µ¦��­°�Ä��¼o°��¸É¤¸°»�®£¼¤· 71qC Á¡ºÉ°Á¦n�Ä®o��·�·¦·¥µ�»�¦n°�Á�·�Á¦Èª�¹Ê�
¾ 1 ª́��¸É 71qC Á�nµ�´� 26.5 ª́��¸É 25qC

�́ª°¥nµ�
¾ ��­°�Â��Á�°¦¸ÉÄ��¼o°��¸É 71qC ¡�ªnµ®¨´��µ� 150 ª́�
Â��Á�°¦¸É¤¸�ªµ¤�»Á®¨º° 80%

¾ �´��´Ê�Â��Á�°¦¸É�³¤¸°µ¥»�µ¦Ä�o�µ��¸É 25qC Á�nµ�´� 
150*26.5 = 3975 ª́� ®¦º° Design life Á�nµ�´� 10 �e

Accelerate life testing
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( )
8.32

D AT T

A DL L
�

 u

0.2840

0.3139

0.3338

0.3637

0.3936

0.4335

0.4734

0.5133

0.5532

0.631

0.6530

0.7129

0.7728

0.8427

0.9126

125
Life factorTemp (°C)

Life factor

LA = °µ¥»�̧É°»�®£¼¤· TA (�e)
TA = °»�®£¼¤·Ä�o�µ��¦·� (qC)

LD = Design life�̧É°»�®£¼¤· TD (�e)
TD = °»�®£¼¤· Design life (qC)

- �´ª°¥nµ� Â��Á�°¦¸É¤̧ Design life 10�e �̧É 
25qC �oµ�ÎµÅ�Ä�o�µ��¸É°»�®£¼¤·  30 qC

(25 30)
8.310 2 10 0.65 6.5AL Yrs
�

 u  u  

ª·�̧�Îµ�ª��¨�°�°»�®£¼¤·�´�°µ¥»�°�Â��Á�°¦¸É



27

�Îµ�ª�¦°��µ¦�¦³�»/�µ¥�¦³�» (Cycle)

% DOD = (Ah �̧ÉÄ�o / Ah ¡·�´�) x 100

- �Îµ�ª�¦°��µ¦�¦³�»/�µ¥�¦³�»¤̧�¨
�n°°µ¥»�°�Â��Á�°¦¸É
- %DOD �¹Ê�°¥¼n�´��¦³Â­�¸ÉÂ��Á�°¦¸É
�nµ¥ �´� Áª¨µ�¸ÉÂ��Á�°¦¸É�nµ¥�¦³Â­
-­¤¤»�· Â��Á�°¦¸É��µ� 50Ah �nµ¥
�¦³Â­ 10A Á�}�Áª¨µ 2 �´ÉªÃ¤�

Ah�̧ÉÄ�o = 10A x 2h = 20Ah

Ah¡·�´� = 50Ah

%DOD = (20Ah / 50Ah) x 100 = 40%
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�{��´¥£µ¥�°�
¾ °»�®£¼¤·
¾ �ªµ¤�¸É�°��µ¦�·­�µ¦r�
¾ Â¦���́Â¨³�¦³Â­�µ¦r�Â��Á�°¦¸É
¾ �¦³Â­¦·�Á�d¨
¾ �µ¦�Îµ¦»�¦´�¬µ

Ã�¦�­¦oµ��°�Â��Á�°¦¸É
¾ ��·��°� Grid alloy

¾ �ªµ¤®�µ�°�Â�n��µ�» (Plate/Grid thickness)

¾ Technology Flooded, AGM, Gelled

¾ Separator/Retainer/AGM

¾ ªµ¨rª¦³�µ¥�ªµ¤�´� (­Îµ®¦´� VRLA)

¾ Á�¨º°��°�Â��Á�°¦¸É
¾ Ã�¦�­¦oµ�¡·Á«¬ Á�n� Support ¦°�¦´�Â�n��µ�»

�{��¥́�̧É¤¸�¨�n°°µ¥»�°�Â��Á�°¦¸É
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