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ABSTRACT: The three-dimensional numerical analysis has been carried out to figure out
the effect of the thermoelectric element thickness on the thermal performance of the thermo-
electric micro-cooler. The small-size and column-type thermoelectric cooler is considered. It is
known that tellurium compounds currently have the highest cooling performance around the
room temperature. Thus, in the present study, BizTes and Sb2Tes are selected as the n- and
p-type thermoelectric materials, respectively. The thermoelectric leg considered is less than 20
pm thick. The thickness of the leg may affect the thermal and electrical transport through the
interfaces between the leg and metal conductors. The effect of the thermoelectric element
thickness on the thermal performance of the cooler has been investigated with parameteré
such as the temperature difference, the current, and the cooling power.
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Fig. 1 Schematic of the thermoelectric cooler.
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Table 1 Properties for thermoelectric elements(S)

Property Unit n-Type p-Type
P W/mK | 861x10% | 1.76x10"
@ pu V/K  |-228x107% 171x10°
a, V/K | 187x107° |- 252x107°
o, Qm | 130x10 °| 1.04x10"°
(ALR), | @m® |26x107%|68x10""
k, W/mK 15 15
(AR, , | K/(W/mD| 92x107% | 80x10~°
k, W/mK 05 06
(AR o | KAW/MmMD | 35x1077 | 9.3x10™
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Fig. 4 Cooling rate at the cold side substrate.
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