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An Experimental Study on the Supplemental Cooling and Heating Performance Using
1 kW Thermoelectric Module for Vehicle
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Abstract The purpose of this paper is to investigate the performance of supplemental cooling and heating system equipped
with the 1 kW thermoelectric module. The system consist of 96 thermoelectric modules, heat sink with louver fin and water
cooling jacket which is attached on the hot side of the thermoelectric module. The cooling and heating performance test
of the thermoelectric system is conducted with various conditions, such as intake voltage, air inlet temperature, air flow
volume, water inlet temperature and water flow rate at calorimeter chamber in consideration of environmental conditions
in realistic vehicle drive. The experimental results of a thermoelectric system shows that the cooling capacity and COP
is 1.03 kW, and 1.0, and heating capacity and COP is 1.53 kW, and 1.5 respectively.
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Schematic diagram of calorimeter.
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Fig. 2 Photo of thermoelectric system and test

apparatus.
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Table 1. Test conditions of thermoelectric system
performance at calorimeter

Air flow volume 150~550+5 m’/h

Air temperature -20~20+1T
Water flow rate 0.2~1.240.1 m’/h
Water temperature -15~45+1C
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Fig. 4 Experimental results of thermoelectric system
with various intake voltage.
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Fig. 6 Experimental results of heating performance for thermoelectric system.
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