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Experimentation Analyses to enhancing
of COP Thermoelectric Device for
Automotive Cabin Cooling

Abstract

Many challenges are faced the researchers by these systems due to
its lower coefficient of performance (COP). Recent research works
tried to found new ways to improve the COP by means of either
changing the material of thermoelectric or using some technique to
increase heat transfer from thermoelectric surface.

This experimental study is illustrated thermoelectric automotive
cabin process that depend on heat passing through thermoelectric
modules and transferred to different fluids inside the device. The
system is designed and modified for this project with considered
some important points from literature review. The experiment work
was carried out inside cabin vehicle at different time of day.
However, this work shows that cooling cabin vehicle by
thermoelectric modes is possible after period with using air and
liquid as fluids. The heat is transferred from the internal cabin air
through thermoelectric modules due to the temperature difference
between their surfaces and working fluids (air-water).

The improvement in performance of thermoelectric cooling device
was maintained in last arrangement by using thermoelectric
generation with thermoelectric cooling sandwiched between two
heat exchangers. Thereby the thermoelectric generation was
absorbed the heat wasted from hot face of thermoelectric cooling
modules and converted direct to electric power. The results indicate
that the device power consumption is decreased and the cooling
power of setup is increased thus the COP reached to 1.2 by using
TEG.

Keywords: Thermoelectric cooling, COP, heat transfer, air cooling.
thermoelectric generation
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