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Numerical Study of Conjugate Heat Transfer in Heat Sink Fins for Thermoelectric

Modules
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Abstract

This research presents a numerical study using computational fluid dynamics (CFD) and conjugate heat
transfer techniques to evaluate the thermal performance of a heat sink designed for thermoelectric modules under
steady-state conditions. The heat sink has dimensions of 140 x 300 x 37 mm, with 20 fins and a heat-receiving
area of 40 x 300 mm. The model was subjected to constant temperature boundary conditions at three levels:

80 °C, 90 °C, and 100 °C. Forced convection was applied with outlet air flow rates of 0.04 m%s, 0.05 m?s,
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0.06 m?¥s, 0.07 m%¥/s, and 0.08 m?s. The study found that the air temperature difference and air velocity significantly
influenced the heat transfer rate of the heat sink. The specified flow rates resulted in turbulent flow, with Reynolds
numbers ranging from 5,300 to 10,600. The heat transfer coefficients were similar at identical Reynolds numbers,
while at 100 °C, the Biot number reached its maximum across all flow rates.

Keywords: Conjugate Heat Transfer, Heat Sink Fins, Thermoelectric modules
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Flow Rate = 0.07 m¥/s Flow Rate = 0.08 m%s
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