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Abstract

In this paper, a novel thermoelectric cooling system utilizing condensed water is introduced and its electrical
equivalent circuit model is proposed. The introduced system can deals with the condensed water and improves
efficiency by spraying the condensed water on heat sink. The electrical equivalent circuit model is derived by
combining the circuit model of the classical thermoelectric cooling system with equation of heat exchange.
Because the parameters of the model can be defined from not other experimental data but just the data sheet of
the thermoelement, the model can be useful to design and develop the controller of the proposed system. We
verify that the proposed model is valid and the introduced system is more efficient than the previous thermo-
electric cooling system through simulations,
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Fig. 1. Circuit model of the classical thermoelectric cooling

system
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Fig. 2. Structure of the thermoelectric cooling

system using condensed water[4]
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Fig. 3. Circuit model of the heat exchange between
the condensed water and thermoelement
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Fig. 4. Circuit model of the thermoelectric cooling system
using condensed water
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Table 1, Parameters of thermoelement
Parameters Descriptions
AT Maximal temperature difference

VAo Maximal current

Vinax Maximal voltage

R Resistance of thermoelement
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Table 2, Parameters of HP-199150

Parameters Values (at 298K) Values (at 323K)
AT €O 67 75
Jnax (Amps) 13 15
Vipax (Volts) 22,6 25.6
R (Ohms) 1.35 1.52
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