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Experimental Investigation of a Hybrid System of Fuel cell/Thermoelectric
for Waste Heat Recovery

Mostafa Hassanil, Nader Rahbar 2

1- Department of Mechanical Engineering, Semnan Branch, Islamic Azad University, Semnan, Iran.
2- Department of Mechanical Engineering, Semnan Branch, Islamic Azad University, Semnan, Iran

Abstract

In this article, waste heat recovery from a PEM fuel cell using of thermoelectric generators has been experimentally evaluated. An
experimental setup has been constructed which consists of a heat exchanger, thermoelectric modules and heat sink with built-in temperature
sensors. The setup is evaluated under operating conditions of a 5 kW PEM fuel cell. The results of the experimental setup shows that use of
thermoelectric generators can be a good strategy for the recovery of waste heat from PEM fuel cells. For this purpose, the design of the heat

exchanger in the hot and cold side of the thermoelectric are very important.
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Parameter Value Unit
PEM Fuel cell [22]

Rated Power 5 kw
Heat production 7.8 kw
Electrical efficiency 40 %
Cooling fluid Demine water

Cooling water flow rate 23 Lit/min
Temp. of cooling water after 60-65 oC

the stack

Heat exchanger

Material Al-6061-T6

Type of Channels Double Spiral

Thermal conductivity of wall 167 W/m.K
Min/max flow rate 2/15 Lit/min
Dimension 107*107*20 mm
Thermoelectric modules

Model TEC1-12708
Manufacturer Thermonomic Inc.
Dimension 40*40*3.5 mm
Data logging

Model Combilog +1020
Manufacturer Theodor and Fridrich
Analog channels 8

Temp. sensor

Type PT100

Accuracy +0.1 °C

Water Out
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