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Abstract : In this study, computational simulation was performed for thermal management of
modules consisting of 10 batteries. Simplified structure and equivalent thermal resistance network
was applied to maintain the thermal properties. Verification test of the mesh were in progress
to ensure the reliability of 2.6 mm in the narrow gap between the battery, resulting in at least
three divided mesh between the shape of the grid was required. Type of air from rear of the
module, type of air from top of the module and type of air from bottom of the module were
applied and effective cooling methods are discussed based on the location of fan and air intake
of the modules. Maximum temperature and temperature differences of modules that directly
affect the performance of the module were compared, and also behavior of the fluid was
confirmed by comparing the air flow. The best maximum temperature is shown type of air
from bottom of the module to 40.27°C and type of air from top of the module shows smallest
temperature difference 0.73°C.
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Table 1. Calculated thermal conductivity for orthotropic
model

Thermal conductivity(10~> W/cm-K)

Materials
x-direction y-direction z-direction
1 C,+KOH 2.965 2.965 2.543
(2 2S+ME+2S  9.164 9.164 2.876
® Cy+2S 2.153 2.128 2.153
@) Cp+S+H+S 2187 2.187 2.179
®) Cy 2.200 2.200 2.200
® MTH 48.14 48.14 1.830
@ NTH 45.26 45.26 1.823
Steel 162.7 162.7 162.7
(9) Hydrogen(H;)  1.722 1.722 1.722
Ni electrode 24.67 24.67 24.67

Cp=Dbattery case, S = Separator, ME =MH electrode, MTH =
Tap of MH electrode with hydrogen, NTH = Tap of Ni
electrode with hydrogen

(a) (b) (c)
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Fig. 1. Simplified structure of unit nickel metal hydride battery.
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Fig. 2. Applied geometry and mapped mesh for thermal
management of nickel metal hydride battery module.
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Fig. 3. Characteristic curve of applied fan.
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Table 2. Summary of maximum temperatures and
temperature differences of each case

Condition Tax. (°C) AT (°C)
Casel-1 48.28 9.38
Casel-2 45.94 4.92
Casel-3 45.56 4.12
Casel-4 46.02 5.00
Case2-1 44.47 6.47
Case2-2 40.70 1.70
Case2-3 42.64 0.73
Case3-1 40.27 1.06
Case3-2 40.50 1.63

6.82m/s
5.18m/s
3.45m/s
1.73m/s
0.00m/s

Fig. 10. Vertically cross sectional (a) and horizontally
cross sectional (b) velocity distribution of case 3-1 and
vertically cross sectional (c) and horizontally cross sectional
(d) velocity distribution of case 3-2.
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Fig. 11. Velocity vector distribution and pathline(insert) of case 3-2.
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