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Abstract: In the limited space within new vehicles, current plate-fin heat exchangers with offset-
strip fins suffer from issues such as inadequate heat transfer, high flow resistance and heavy
weight. To address these challenges, an optimization scheme for vehicle-mounted compact heat
exchanger is proposed. The study began by conducting tests on four types of air-water plate-fin
heat exchangers, each with varying parameters for the offset-strip fins. These heat exchangers
were evaluated to analyze their heat transfer and flow characteristics. Based on the experimental
data, a 3D numerical model of the offset-strip fin channel was developed, and this model enabled
the acquisition of highly accurate heat transfer and flow correlations applicable to a broader range

of structural parameters within the heat exchanger. Additionally, a weight calculation model for
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the heat exchanger’s core was derived from its geometric structure. A multi-objective optimiza-
tion process was conducted using the non-dominated sorting genetic algorithm (NSGA 1) and a
comprehensive evaluation plot considering both heat transfer and flow resistance performance.
Through this optimization process, the key parameters related to fin structure of the vehicle-
mounted offset-strip plate-fin heat exchanger were refined, resulting in the identification of a set
of fin structure parameters that exhibit high comprehensive performance. By optimization, the
flow resistance coefficient was reduced by 14. 3%, the comprehensive evaluation factor was
increased by 10. 7%, and the core weight of the heat exchanger was decreased by 18.2%, con-
tributing to a high-efficiency and lightweight design. This paper presents an optimization scheme
specifically for the vehicle offset-strip plate-fin heat exchanger, which can serve as a valuable

guidance for improving the overall performance and reducing manufacturing costs of similar heat

exchangers used in vehicle applications.
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vehiclemounted compact heat exchanger; comprehensive performance evaluation
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Fig. 1 Diagram of the offset-strip plate-fin heat exchanger

http: // zkxb. xjtu. edu. cn

AT Horp B 15 U R 0 JL A S5 R an 1 2 P
7N B LA 25 R an &l 3 R . B L LA
sz o) R U S Y IR R R R LR (] L
IR BE 8110205 43 il T B R BE L )
PR R,

K2 H e AU R L S5 H R B

Fig. 2 Geometric diagram of the offset strip fin
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Fig. 3 Geometric diagram of the plain fin
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Table 2 Experimental parameters of the heat exchangers
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Table 3 Experimental results of the heat exchangers
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Fig. 4 Physical model of the offset strip fin channel
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Fig. 5 Flow and heat transfer correlations of offset strip fin
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Fig. 8 Comparison of fin structure before and after optimization
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