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Optimizing the geometric dimensions an air-cooled engine fins with
genetic algorithm and investigate the cooling performance by numerical
simulation
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Abstract

Engine operating temperature is one of the effective factors in reducing fuel consumption and increasing engine
efficiency. Engine operation at high temperatures, in addition to increasing pollution, increases the possibility of
engine locking (grip), due to the fact that different components of the engine have different volumetric expansion
coefficients. Therefore, controlling the heat transfer process of the engine is inevitable. In this research, the
geometric dimensions of the single-cylinder air-cooled engine fins are optimized. First, the cylinder block is
simulated in Fluent software. Then the fins dimensions optimal value is calculated using genetic algorithm in
MATLAB software. Finally, the cylinder block was modeled with the new fins dimensions and its heat transfer was
investigated. The results showed that the optimal selection of fins dimensions, in addition to a more uniform
temperature distribution in the cylinder block, also increases the cooling heat flux of the engine. The minimum
temperature of the engine body decreased from 23.63 ° C to 11.61 ° C after optimizing the fins dimensions, which
can be very effective in the cooling rate of the engine. Also, the calculation of heat flux in the three surface of the
engine body showed that with the optimal fins dimensions, the heat flux increases by about 15% in surface A, 75%
in surface B and 160% in surface C.
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