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Study of thermoelectric systems applied to electric power generation
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Abstract

Electricity plays a vital role in our everyday lives. It is generated mostly from

combustion of unsustainable fossil fuels which results in harmful emissions. This paper experimentally
investigates the use of thermoelectric generators (TEGs) as an alternative way of recovering power
from a hot air flow. The test assembly consisted of 12, 40 x 40 mm TEGs connected in series, with the
hot side fixed to a rectangular heat pipe and the cold side to a heat sink. Heat was supplied to the
pipe by an air flow heated to temperatures between 50°C to 300°C by a 2500 W heater while the heat
sink was cooled by placing the whole assembly in a 200 x 200 x 1500 mm wind tunnel using wind
speeds of 2.2dm/s, 2.75m/s and 4.64m/s. Results have shown that the output voltage and current
depend on the temperatures of the hot air flow, cooling air speed and electrical resistance. The
output power increases with increasing temperature of the heater and with increasing wind speed due
to increasing temperature difference between the hot and cold sides. The maximum voltage that
could be produced was 7.8 V at heat source 300°C.
Keywords: Thermoelectric, Electric Power Generation, Heat Exchanger, Renewable Energy.
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