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Diesel Exhaust Heat Recovery by Thermoelectric Power Generation

Masanori FUKUDA

Diesel engines have higher thermal efficiency compared to other heat engines, so that they have been

widely used for power sources such as automobiles and ships. Their thermal efficiencies are around 30-40 %,

which indicates that the rest of the fuel energy supplied to the engine is consumed as heat losses to the exhaust

gas and others. Therefore, in addition to the improvement of thermal efficiency, the recovery of the energy

wasted as these losses is also important from the standpoint of effective energy utilization. In this study,

thermoelectric power generation tests were attempted at different engine conditions in order to clarify the

availability of thermal energy included in the diesel engine exhaust gas. As a result, it was experimentally

demonstrated that thermoelectric power generation is a practical method to convert the engine exhaust heat into

electric energy. And a couple of concerns to resolve before practical applications are also mentioned.
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Table 1  Specifications of thermoelectric element
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Fig.1 Characteristics of thermoelectric power generation
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Table2 Engine specifications
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Fig.2 Thermal efficiency of diesel engines
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Fig.3 Effect of engine load on thermoelectric power
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Fig.4 Exhaust gas and exhaust pipe surface temperature
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Fig.5 Relationship between temperature difference and
thermoelectric power
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Fig.6 Effect of cooling temperature on output power
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Fig.7 Effect of cooling water temperature on
thermal efficiency
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