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Abstract 

Solar energy is radiant light and heat from the Sun that is harnessed using a range of evolving 
technologies such as solar heating, photovoltaics, etc.  The photovoltaic system converts solar 
radiation into electricity. The output of the solar photo voltaic systems is strongly depending 
on the operating cell temperature. Several techniques have been reported in the literature to 
maintain the low operating temperature of the solar cell by utilizing module heat for separate 
thermal applications. Thermo electric power generation offer a potential application in the 
direct conversion of waste heat energy into electrical power where it is unnecessary to 
consider the cost of the thermal energy input. Integration of photovoltaic-thermo electric 
system is one of these techniques. In these systems, the hot junctions of thermo-electric 
modules are coupled with the photo voltaic. The thermo electric module uses heat from 
photovoltaic system and generates additional power. This study concentrates on the 
analyzation and optimization of the integration of photovoltaic cell and thermoelectric 
device. This is also followed by the production of a customized thermoelectric device using 
copper electrode and polyurethane foam. Like all other semiconductor devices, solar cells 
are sensitive to temperature. Increases in temperature reduce the band gap of a 
semiconductor, thereby affecting most of the semiconductor material parameters. Results 
show that adding TEG could minimize the PV cell temperature increase, hence improving 
PV cell performance effectively. Results also indicate that, with TEG, the power generation 
by PV cells increases at least 14% and the power generation by TEG increases at least 60% 
due to the decreasing thermal contact resistance. 
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