Aulgsh=itd Al 24 A Al 5 5.(2012)/pp. 409-414
http://dx.doi.org/10.6110/KJACR.2012.24.5.409

Foj st

Optimization of Thermoelectric Elements for Thermoelectric Coolers

+
Eun Soo Jeong
Department of Mechanical and System Design Engineering, Hongik University, Seoul 121-791, Korea

(Received December 19, 2011, revision received February 20, 2012)

ABSTRACT: A theoretical investigation to optimize thermoelectric elements for thermoelectric
coolers was performed using a new one-dimensional analytic model. Mathematical expressions for
the optimum current and the optimum length of a thermoelectric element, which maximize the
coefficient of performance of thermoelectric coolers, were obtained. The optimum current is
expressed in terms of the cooling load for a thermoelectric element, the hot and cold side
temperatures and thermoelectric properties, but not the length of a thermoelectric element. The
optimum current is proportional to the cooling load and decreases as the temperature difference
between the hot and cold sides decreases. It is also shown that the optimum length of a thermo-
electric element decreases as the cooling load increases.
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Fig. 1 Schematic diagram of a thermo-
electric couple.
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Fig. 2 Effect of the current on the heat
transfer rate to the hot side and COP.
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