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Development of Hybrid Particle/Grid-Based Icing Simulation Code Applicable to
Jet Engine
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Icing is a phenomenon that supercooled droplets in the air impact and
accrete on a wall. It is observed on an aircraft and in a jet engine. When icing occurs in a jet
engine, it leads to harmful affects like the critical degradation of aerodynamic perfomance.
Although the researches have been conducted in the world, the universal icing model and simulation
techniques have not been established. Therefore, they are strongly needed in the industries. In the
present research, a particle/grid-based hybrid icing simulation code was newly developed. First,
based on the MPS method, the universal icing model was developed and successfully verified for rime
and glaze ice conditions. Second, this model was implimented in our grid-based icing simulation
code, and the superiority of the code was confirmed through verifications. Finally, the developed
code was applied to compressor blades in a jet engine, and it was confirmed that the code can
reasonably reproduce the icing phenomenon.
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