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Performance Analysis of Cooling Module using Peltier Elements
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Abstract : Thermal analysis of a cooling module using Peltier elements are performed using a commercial software,
CFD-ACE+. A standard k-e two-equation turbulent model is applied in order to represent the turbulent shear stress.
Computed values are compared with the theoretical values for the validation. The effect of mass flow rates and
transferred heat amounts on the temperature distributions inside the cooling system is analyzed. It was found that the
increase in the mass flow rates causes the exit temperature rise. The increase in the absorbed heat amount diminished the
overall temperature on the fin surfaces. In the present analysis, the material characteristics of the Peltier element itself
are not considered. In the future, the effect of the turbulence models and material characteristics will be studied in detail.
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Fig. 1 Geometric shapes of the cooling system

Fig. 2 Grids for the present analysis
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Table 1 Computed exit temp. and absorbed heat

(2)0.04kefs AFHF 27 LE(°C) FAFW)

(kg/s)

o] & ALY AN
0.04 -1.24 0.28 1495
0.081 17.61 17.85 1478.4
0.12 23.58 23.67 1486.6
0.16 26.69 27.15 1428
0.20 28.55 28.94 1419.8
0.24 29.79 30.14 1411.4
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Fig. 4 Temperature changes due to the change of transferred
heat amounts
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Fig. 4 Temperature changes due to the change of mass flow
rates
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