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Abstract

In the present study, a passive control method, using the porous wall and cavity system, is applied to the shock wave/boundary
layer interactions in transonic moist air flow. The two-dimensional, unsteady, compressible Navier-Stokes equations, which are
fully coupled with a droplet growth equation, are solved by the third-order MUSCL type TVD finite difference scheme.
Baldwind-Lomax turbulence model is employed to close the governing equations. In order to investigate the effectiveness of the
present control method, the total pressure losses of the flow and the time-dependent behaviour of shock motions are analyzed in
detail. The computed results show that the present passive control method considerably reduces the total pressure losses due to
the shock/boundary layer interaction in transonic moist air flow and suppresses the unsteady shock wave motions over the
airfoil, as well. It is also found that the location of the porous ventilation significantly influences the control effectiveness.
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Fig. 1 Computational grid system
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Cavity for Casel

(a) Mach number(Sy=0)
M=10

Cavity for Case2

(b) Mach number(Sy=0.5)
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Cavity for Case2

(¢) Nucleation rate

Cavity for Case2

(d) Condensate mass fraction
Fig. 2 Contour maps of Mach number, g
and I for solid wall(R"=200mm)
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Fig. 3 Contour maps of Mach number, g
and [ for porous wall(R*=200mm, Casel)
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{2) Mach number

{b) Pressure

for solid wall(R '=100mm, S¢=0.0)
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(b} Pressure
Fig. 4 Time histories of Mach number and pressure Fig. 5 Time histories of Mach number and pressure

for porous wall(R'=100mm, Case2, Si=0.5)
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