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Numerical Analysis of a Turbulent Boundary Layer with Pressure

Gradient Using Reynolds-Stress-Transport Turbulence Model
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Abstract

&), Isotropy (& = 4d),
Fob-), Turbulent Boundary
)

Numerical study on turbulent and mean structures of a turbulent bounday layer with longitudi-

nal and spanwise pressure gradient is carried out by using Reynolds-stress-model (RSM). The

existence of pressure gradient in a turbulent boundary layer causes the skewing or divergence of

rates of strain, which contributes to production of turbulent kinetic energy. Also, this augmen-

tation of production due to extra rates of strain can increase the turbulent mixing and cause the

anisotropy of turbulent intensities in the outer layer. This paper uses the Reynolds Stress Model

to capture anisotropy of turbulent structures effectively and is devoted to compare the results

computed by using RSM and the standard k-& model with experimental data. It is concluded that

the RSM can produce the more accurate predictions for capturing the anisotropy of turbulent

structure than the standard k-& model.
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Fig. 1 Staggered grid arrangement.
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Fig. 2 Schematic diagram of the computational domain (case 1).
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Table 2 Turbulence model constants.

C, Ca | Ca| C C: | Cui | Cue Ok Oc

0.09/1.44/1.92)1.8(0.6[0.5/0.3[1.0]1.3
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Table 3 Grid independence test cases.

TYPE B
TYPE A TYPE C | TYPE D
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Fig.4(a) Streamlines (free stream region).

Fig.4(b) Streamlines (near wall region).
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Fig. 10 Schematic diagram of the computational domain (case 2).
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Fig. 11 Cross-section of the computational domain (case 2).
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