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Abstract : Temperature distribution of battery module consists of 11 batteries of 90Ah rate is analyzed using commercial software NISA
1. Equivalent thermal resistance network is used to reduce the number of element in calculating heat transfer through a medium composed
of several different thermal conductivity layers. Orthotropic model is used to put different thermal conductivity values according to
Cartesian coordinate. Aluminum cooling fins are inserted in the middle of batteries to reduce battery module temperature. The cooling fin
at the end of the module does not necessary in reducing maximum temperature. Combined effect of front and side cooling fin is analyzed
to reduce the temperature difference among batteries. The maximum temperature difference among batteries is reduced within 3C when
4 aluminum cooling fin of 1lmm thickness is inserted in battery module.
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Table 1. Thermal Conductivity of Battery Component (Isotropic

model)
Material A [ cmW K ] References
Nickel electrode 2.028%107? 14,15,16,17,18
Metal hydride electrode 1.634x1072 18,19
Separator 5.323x107° 14,17,1819,20
Nickel tab 7.831%x107 1819
Inside vinyl 3.287x107° 1819
Outside vinyl 2.077x107° 18
Case 1.630x107" 1819
KOH (30wt%) 5.665%10 * 141819
Hvdrogen (latm) 1.722x10 72 1819,21,22
Aluminum cooling fin 2.221 18,19

@ Out vinyl + Case + In vinyl + Separator + (H; & Sep. parallel)

¥

Case + (Ni tab & H, parallel)

—— Nitab & H, parallel

ut vinyl + Case + In Vinyl + Separator

1 @)

1 2

Z 0
<

Fig. 3. Schematic diagram of battery (yz-axis).
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Fig. 4. Schematic diagram of battery (xz-axis).
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Table 2. Thermal Conductivity of Battery Component (Ortho-
tropic model)

Thermal conductivity {(circuit analyzed) -
Element [ cm - K
x-direction y-direction z-direction
@ 6.219 x 10°  9.887 x 1072  9.887 x 1072
® 8.480 x 107°  9.526 x 107° 9.526 x 10°°
® 6.354 x 107°  6.354 x 1077  5.391 x 107°
@ 2,762 x 1072 5.38 x 107°  2.762 x 1072
® 1.454 x 1072 1.454 x 1072 1.869 x 107°
® 1.991 x 107*  1.076 x 107"  1.076 x 107"
@ 1.120 x 107 1.120 x 107" 1.106 x 107}
® 2.028 x 107%  2.028 x 1072 2.028 x 1072
o) 1.722 x 107° 1722 x 107°  1.722 x 107°
© 2.221 2.221 2.221
80
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Fig. 5. Temperature difference between isotropic and ortho-
tropic model.
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