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Abstract This study is aiming to suggest the effective thermal management system design technologies for the high
voltage and capacity battery system of the electricity driven vehicles and introduce the theoretical designing methods.
In order to investigate the effective operation of the battery system for the electricity driven vehicles, the heat
generation model for Li-ion battery system using the chemical reaction while charging and discharging was suggested
and the thermal loads of the heat sources (air or liquid) for cooling and heating were calculated using energy balance.
Especially, the design methods for the cooling and heating of the battery system for maintaining the optimum
operation temperature were investigated under heating, cooling and generated heat (during charging and discharging)
conditions. The battery thermal management system for the effective battery operation of the electricity driven vehicles
was suggested reasonably depending on the variation of the season and operation conditions. In addition, at the same
conditions under summer season, the cooling method using the liquid and active cooling technique showed a relatively
high capacity, while cooling method using the passive cooling technique showed a relatively low capacity.
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a 7] (air)

bm  : lEE] 2E (battery module)

c : Y2+ (coolant)

ch &Y (chiller)

i © 4 (inlet)

init @ 27| (initial)

0 © E7 (inlet)

r : #ejollolY (radiator)
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[Table 1] Characteristics of battery cooling methods

. . Specification
Type Cooling method - - -
Season Cooling load Working parts Heat transfer
Type 1 P?;??;e Sp;l:ﬁ / Low level Fan Slow cooling
Liquid and Passive Spring / - Pump / - .
Type 2 (Natural convection) Fall Middle level Radiator Middle speed cooling
. Liquid and Passive Spring / Early summer / . Pump / . .
Type 3 (Forced convection) Fall Middle level Radiator / Fan Middle speed cooling
Type 4 qu(urﬁfzgirggwe Summer High level lgiﬁir/ Fast cooling
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