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Effect of Condenser Location and Geometry
on the Thermal Performance of a Vapor Chamber
for UAM Thermal Management
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Abstract

In this study, the thermal performance of a vapor chamber(VC) for UAM thermal management
was theoretically and experimentally investigated under non-uniform heat flux conditions induced
by multiple heat sources, considering condenser location and geometry. A theoretical model was
developed using the three-dimensional steady-state heat conduction equation with a weighting
factor approach to analyze the effect of condenser location on thermal performance, and was
experimentally validated under non-uniform heat flux conditions generated by multiple heat
sources using a copper VC with ethanol as the working fluid and an M150 screen mesh wick.
Based on the theoretical model, the effect of condenser geometry(aspect ratio) was theoretically
analyzed. As a result, temperature uniformity improved with increasing aspect ratio, whereas the

maximum heat transfer rate increased with decreasing aspect ratio.
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