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Design, Construction and Evaluation of an Exhaust Waste Heat Recovery
System of a Diesel Engine Used in Agriculture
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Abstract

Compressed Ignition Engines are used widely for their vast advantages in transportation, agriculture, electricity
generation, etc. Most of the fuel energy in the heat has been wasted in exhaust gases of Cl engines. Researchers turned
to recover the wasted heat in exhaust in order to reduce the wasted fuel energy. One of the new ways to recover waste
heat from CI engines is using thermoelectric modules to directly produce electricity from the heat of diesel engine.
Generated electricity can be used in various agricultural sectors such as greenhouses, livestock, drying systems, etc. In
this research, the system was designed and after being constructed it was evaluated. Different parts of the energy
recycling system which includes a heat exchanger and cooling system are constructed separately. Temperature is the
most significant parameter in determination of behavior of thermoelectrics. Seven thermocouples are used for
temperature measurement of thermoelectrics’ hot and cold surfaces. Evaluation of the system is done in 5 different
conditions of the single cylinder air-cooled engine. These conditions include: with no load, full load and speeds of 1500,
1700, 1900, 2100 rpm. Thermoelectrics have been evaluated in a parallel-connected configuration. Results showed that
with increasing of temperature of outlet gases, the output power of thermoelectrics is increased linearly. Maximum
power was obtained 10 watts in temperature difference of 147 degrees Celsius and in parallel connected configuration.

Key words: Waste Heat Recovery, Thermoelectric, Diesel Engine Used in Agriculture, Electricity
generation
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