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Surface icing and phase change of water in hypersonic flow
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Phase change of water and icing in hypersonic flow can affect aviation
safety and aerodynamic characteristics of supersonic/hypersonic transport. Behavior of
gas/liquid/solid water was measured in hypersonic wind tunnel tests and was characterized by
experimental data. Unlike in subsonic aircrafts where icing tends to take place around leading edge
of wings, ice layers were formed mostly near the trailing edge in hypersonic flow due to rapid
change in flow temperature past expansion waves. Numerical simulation model for water droplet and
air/vapor flow was proposed and its result showed a good agreement with findings in wind tunnel
tests.
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