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Abstract—

mace is investigated through parametric analysis.
COP and cooling capacity decrase as the the ambient temperature increases with y, J, T,; fixed. To

A conceptual thermoelectric heat pump(cooling mode) of small capacity is designed. Its perfor-

design a system of fixed capacity comes to calculate p and J when Tw; and T, are given. As v is fixed
by semi-conductor manufacturers, optimum combination of n and I should be searched for v. Optimum
current could be calculated using p-J curve and optimum value of p. CORg increases as water flow rate
increases and T, decreases. The effect of heat transfer coefficient at hot(heat releasing) side is more
significant than that at cold(heat absorbing) side.
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Fig. 1. Thermoelectric cooler unit schematic
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Fig. 2. Heat balance flow chart in the thermoelectric
element

Qj=Joule heat, Qt=Thomson heat, Qc=Conduction
heat, Qpc="Peltier heat at cold side, Qph=Peltier heat
at hot side
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Fig. 3. Low-capacity thermoelectric cooler system
schematic
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