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Multiphysics Coupling on Thermoelectric Element with Sloping Structure

XU Pengfei s TANG Hao

(College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: New type of thermoelectric element with sloping structure is proposed to improve the working
performance of thermoelectric element in the condition of same material consumption. Taking the con-
ventional vertical thermoelectric element as a reference, multiphysics coupling is carried on the thermoe-
lectric element with sloping structure by means of numerical simulation and controlling the parameters
like hot side temperature, current and temperature difference between cold side and hot side. The influ-
ence of slope angle on the cooling performance of thermoelectric element is discussed stressfully. The
results show that the larger the slope angle is, the lower the cold side temperature of thermoelectric ele-
ment is. In the condition of small power, the cooling capacity and coefficient of performance (COP) in-
crease with the increase of the slope angle. The best range of slope angle is 15°—30°. Electric field in-
tensity changes suddenly in sloping structure. Sloping structure is more suitable for the thermoelectric
equipment with small size and power.

Key words: thermoelectric element; slope; multiphysics; miniaturization; small power
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