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M odification of S-A turbulence model on separation flows
WANG Dan-hua MA Wej LU Lipeng

(National K ey Laboratory of A ircraft Engine Beijing Univ of A eronautics and A stronautics Beijing 100083 China)

Abstract

Based on the analysis of the nonequilbrim of urbulence by the mod ification of R eynolds stresses and m od-

el coefficient S-A wibulencemodelwas mproved on the ability to predict separation flw s of 2-D boundary layer and 3-D cas-

cade The results by modified S-A wibulence model are consistentw ith experinenl ndicating better sinulation for separation

flow s superior to the originalm odel
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Fig.1 2-D boundary layer m eshes
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Table1 Geonetric and aerodynam ic param eters
of PVD cascade

Chord /fmm 151 5
s/e Q 926
h /e 132
1/e a1
al/(®) 410
Canber angle/( °) 42 0
Stagger angle/( °) 130
Incidence/( °) Qo
Re( mlet) 2 3x10°

Fig.2 3-D PVD cascade m eshes
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(b) Forcing Reynolds normal stress

Fig.3 Mean velocity and Reynolds stresses profile with modification of two methods
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(a) Experiment (b) Original model (c) k expression  (d) Forcing Reynolds normal stress

Fig. 4 Limiting streamlines on suction surface and endwall surface for PVD cascade
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(a) Experiment

() k expression (d) Forcing Revnolds normal stress
Fig. 5 Exit total pressure lost for PVD cascade
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Fig.7 Mean velocity and Reynolds stresses profile with modification of model coefficient

(a) Experiment (b) Original model (c) C,,=0.24
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Fig. 8 Limiting streamlines on suction surface and endwall surface for PVD cascade
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(a) Experiment (b) Original model (¢) C,=0.24 (d) C,;=0.24 & forcing  (e) C, =0.24 & k expression (f) C,=0.24 & forcing

Reynolds normal stress
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Fig. 9 Exit total pressure lost for PVD cascade
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