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Abstract: Focusing the problem that running aero-engine absorbs rain droplets, a numerical
algorithm is proposed to reveal the coupling flow behavior between gas flow and wall film. The
air flow and wall film coupling behavior on convex/concave surfaces are numerically investigated.
It is concluded that the wall film migrates from the concave surface to the convex surface because
the quadratic flow militates in curved channel. There is a wall film accumulation area on both side
of the convex surface along the flow direction, and the thickness of the wall film on both side of
the concave surface decreases. The flow Mach number has negative effect on the thickness of the
wall film on the convex and concave surfaces. The wall film mass flux has positive effect on the
thickness of the wall film on the convex and concave surfaces. The increasing inlet flow angle
increases the wall film thickness on the convex surface and decreases the thickness on the concave
surface. The wall film on the convex surface contracts along the flowing direction more obviously
with the increasing wall-curvature. The wall film fluctuates due to the pressure fluctuation on the
phase interface. The flow Mach number and inlet flow angle have positive effect on the intensity

of fluctuation of wall film.
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