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Optimal Design of Train Air-conditioning Condenser
Based on Genetic Algorithm
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Abstract. A strategy for optimal design of train air-conditioning condenser (TACC) was developed
using genetic algorithm (GA) . According to different design requirements the weight or the volume
of TACC was taken as an objective function and the dimensions of spacing and thickness of the fins
as the optimization parameters. The optimization results show that the weight(volume) of TACC is
reduced obviously and the heat transfer performance is improved. The design requirements of high
performance and light weight can be satisfied, when the train speed is raised.
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Fig.1 Figuration of finned tube heat exchange
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Fig.2 Flow chart of GA routine
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Tab.1 Original parameters of condenser

SR ZHE SHAFR SH0E
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Fig.3 Results after 50 iterations
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Fig.4 Results after 250 iterations
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Fig.5 Population means and the optimal objective

changes of lightest iteration
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Tab.2 Comparison of optimum results for minimum weight
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BOHE 2.0 0.15 0.826 21.2 59.9
HAkfE 1.5 0.10 0.751 16.4 52.7
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Tab.3 Comparison of optimum results for minimum volume
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Fig.6 Population means and the optimal objective

changes of smallest iteration
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