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Simulation Analysis to Sand Blindness of Rotorcraft Blades Based on
Coupled CFD-DEM Parallel Algorithm
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Abstract: In order to study the hovering flow field and sand dust movement law of a rotorcraft in ground effect
(IGE) hovering due to sand dust inhalation, Fluent software was used to calculate the flow field continuously based
on Reynolds averaged N-S equation and 4~ w (SST) turbulence model, combined with the parallel algorithm of
CFD (Computational Fluid Dynamics) and DEM (Discrete Element Method). Through API (Application Pro-
gramming Interface) , the hovering flow field of helicopter rotor is calculated and compared with the PIV (Particle
Image Velocimetry) measurement results. After that, the momentum data of flow field is transmitted to discrete
phase to calculate the complete trajectory and particle distribution of dust. The results show that: when the convec-
tion field is accurately simulated, the force movement and spatial distribution of sand dust particles are well simulat-
ed by using the discrete element method, which can understand the ground effect flow field and the force movement
law of fine dust particles with multi parameters, and directly present the development process of sand blindness.
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Fig.1 Distribution of initial state of dust particles
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Fig. 2 DBlade mesh and rotating area volume mesh
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Fig.4 Velocity field of calculation domain section
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