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Calculations of Compressible Flows Using a Pressure Based Method

d FH°, A, F B
H.S.Lim, JY.Sah, D.J. Kang

A previously developed pressure based calculation procedure for incompressible flows was modified and
applied to transonic and supersonic flows. It uses pressure as a primary variable in preference to density and
body fitted coordinate and non-staggered grid system. The discretized momentum equations were rearranged as
a system of equations with respect to covariant velocity components. Three different discretization schemes,
QUICK, hybrid and first order upwind, were used to approximate the convective terms and compared. Present
approach was tested for two transonic flow and one supersonic flow problems. Comparison with previous
results show that present approach can be used as a solver for compressible flows.
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Fig.1<a) A schematic diagram of grid system(101x31) Fig.1«b) Comparison of wall pressure coefficient
distributions with previous results
for M=0.9 and Re =5000 at a=0°
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Fig. 1{(c) Grid dependence of present solutions Fig. 2-(a) Comparison of coarser grid wall pressure
coefficient distributions with previous results
for M =0.8 and Re =500 at a=10°

Fig.2(b) Comparison of finer grid wall pressure Fig.2<(c)Velocity vectors and streamlines obtained
coefficient distributions with previous with QUICK scheme
results for M =0.8 and Re =500 at a=10°
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Fig. 2<{d) Velocity vectors and streamlines obtained Fig. 3{(a) Comparison of convergence histories
" with hybrid scheme in terms of velocity
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Fig. 3«%) Comparison of convergence histarics Fig 4-(a) Comiparison of wall pressure coefficient
in terms of pressure distributions with a previous result

for M =2.0 and Re =106 at a=10°

Fig. 4-(b) Present Mach number distribution Fig. 4-(c) Mach mumber distribution calculated
by Drikakis et al.
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