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Study of aerodynamic characteristics of-an airfoil in rain

ZHANG Rurmin, -CAO YrHua

( School of Aeronautic Science and-Engineering,

Beijing University of Aeronauties.and Astronautics;—Beijing 100191, China)

Abstract: The aerodynamic-eharacteristics of an-airfoil-in rain were studied using com-
putational fluid-dynamics method. The flow field-was calculated by solving the steady com-
pressible Navier Stokes ‘equations. The_trajectories of raindrops in the flow field were
tracked with Lagrange method and-the collection efficiency of airfoil surfaces was obtained.
The model of water film was also setup, then assuming that water film accumulates layer
by-layer in the diréction normal to the airfoil surface and the changes of airfoil shape due to
rain and the roughness height on water film were predicted. The influence of rain on aerody-
namic characteristics of the airfoil was studied using & ® SST (shearstress transport) two e
quations turbulence model with enhanced wall treatment. The results show that rain effect
on the lift coefficient and drag coefficient of the airfoil is little within the low angles of at-
tack; rain can cause boundary airflow separation on upper surface and thus result in serious

aerodynamic penalties when the airfoil is nearly stalled.

Key words: rain; airfoil; flow field characteristics; water film; roughness;

collection efficiency
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12 14

Fig. 12  Streamlines around the clean airfoil at 14

13 14

Fig. 13 Streamlines around the airfoil at 14 in-rain
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