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[Abstract] In order to address the issue of high heating energy consumption in electric vehicles in winter, which
affects their driving range, this paper studied the impact of surface wettability on the frosting performance of heat
exchangers in electric vehicle heat pump systems. Through microscale quantitative characterization of the condensation and
frosting processes on superhydrophobic surfaces, it was found that the coalescence induced droplet jumping phenomenon on
superhydrophobic surfaces is an important factor for antifrosting. In order to achieve the effect of inhibiting frosting on full-
size heat exchangers, superhydrophobic treatment was carried out on the full size heat exchanger using a hydrothermal
method and a low surface energy treatment method. Antifrosting tests under heating condition were conducted, the results
show that compared with the untreated original heat exchanger, the superhydrophobic heat exchanger had a frost formation
time extension of over 70%, and a reduction of over 40% in the number of defrosting times per unit time.
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