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Study of the Impulse Wave Impinging upon an Inclined Flat Plate
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Abstract

Plate impingement of the impulse wave discharged from the open end of a duct is numerically investigated
using a CFD method. Harten-Yee Total Variation Diminishing method is used to solve the unsteady,
compressible flow governing equations. The Mach number, the flat plate inclination and the distance between
the duct exit and inclined flat plate are changed to investigate their effects on the impinging flow field. The
impulse wave impingement on the inclined flat plate depends on Mach number M; and the plate inclination y.
The pressure distributions on the inclined flat plate show that for a small #/D, the peak pressure at the center
of an inclined flat plate decreases with an increase in the plate inclination y in the range of y from 45° to 60°
but for a large #/D, the peak pressure decreases with an increase in  in the range of y from 75° to 90°. It is
also found that for all of /D, the peak pressure at the center of an inclined flat plate has a maximum value in

=90°.
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Fig.1 Computational flow field and boundary
conditions
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Fig.3 Computed Schlieren images (Ms=1.3, »/D=2.0,
r=3.04)
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Fig.2 Computed Schlieren images (r/D=2.0, y=45°,
£=3.04)
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Fig.5 Static pressure distribution on the inclined flat
plate (/D=2.0, y=45°, £'=3.04)
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Fig.6 Static pressure distribution on the inclined flat
plate (Ms=1.3, /D=2.0, £'=3.04)
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Fig.7 Moment on the inclined flat plate (/D=2.0)
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Fig.8 Pressure variations at the center of the inclined
flat plate (v,/D=0)
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Fig.9 Pressure histories at the center of the inclined
flat plate (M=1.1)
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Fig.10 Pressure histories at the center of the inclined flat
plate (7D=2.0, y=45°)
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