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A Study about the Modelling of Thermoelectric Cooler and
the Thermal Transfer Analysis

Yun-Seok Ko

ABSTRAC

The thermoelectric cooler is receiving great interest because of advantages such as the precise temperature control capability, the
compact and lightweight cooler, and the mechanical vibrationless structure which enhances the reliability compared with the existing
vapor compression cooler. However, it is not easy to design the optimal thermoelectric cooler which appropriate to the application
because the thermal analysis should be necessary required. Accordingly, this paper studies the methodology of the modelling, sizing
and thermal analysis of the thermoelectric cooler using SINDA/FLUINT analysis tool.
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1) J.Snyder, http://www.its.caltech.edu/~jsnyder/ thermoelec
trics/science_page.htm
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Thermoelectric Cooler Modeling
= A three-dimensional structure design, physical characteristics input and
heat transfer modeling of thermoelectric cooler, the heat sink to be
cooled using a SINDA / FLUINT
I
QOperating Condition Determination
* The maximum heating value of the device to be cooled, Q,[W]
* The allocation temperature of the device to be cooled T.:[°Cl
* Maximum ambient temperature of the cooler temperature plane, T,[°C]
* The minimum temperature of the cooler, 1[A]
I
Size Decision of Thermoelectric Cooler
* Input possible aspect ratio and the range of thermoelectric device coupled
= Determine proper aspect ratio and couple number of thermoelectric device

[
Selection of Thermoelectric Cooler
* Determine maximum cooling capacity Qy, satisfying the maximum
temperature difference AT,
» Select the thermoelectric cooler satisfying the determined aspect ratio,
the couple number thermoelectric device and Oy
[

Thermal Analysis and Performance Verification
= Analysis using normal and transient state using SINDA/FLUINT
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Fig. 7 SINDA/FLUINT design methodolog
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2) J. Baumann, "Modelling and Sizing a Thermo electric C
ooler Within a Trermal Analyzer,, www.crtech.com
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