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Compact Thermal Management System
for Smart Air Mobility
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Abstract

In this study, we experimentally and theoretically investigated the external thermal resistance and
the maximum heat transfer rate of an evaporative cooling with a multiscale screen mesh for a
compact thermal management system in smart air mobility. The rate-of-rise method was used to
measure the wicking performance of the multiscale screen meshes. The theoretical model for the
effective pore radius and the permeability correlation of the multiscale screen meshes were
developed. The theoretical model for the effective pore radius and the permeability correlation of
the multiscale screen meshes were validated with experimental results. The external thermal
resistance and the maximum heat transfer rate of the condenser were calculated using a model that
considers the multiscale screen mesh. The multiscale screen mesh was attached to an aluminum
plate that simulated the condenser surface, and the external thermal resistance and the maximum

heat transfer rate were experimentally measured.
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