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ABSTRACT

A three-dimensional CSCM upwind flux difference splitting Navier-Stokes code with two-equation
turbulence models was developed to predict the transonic flows in centrifugal compressor diffuser. The
k—e model of Abe et al. performed well in predicting the pressure distribution in the shock
wave/turbulent boundary-layer interaction. Three turbulence models predicted the similar distribution of
static pressure through the diffuser and showed a good agreement with the experimental results. The
secondary flows in the corner were predicted well by these turbulence models. The pressure increase
before the throat of the diffuser vane is important for the overall pressure recovery. As the mass flow
rate increased, the blockage decreased at the throat. The pressure coefficient distribution through the
diffuser depended onthe throat blockage, not on the rotational speed of the impeller
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Table 1 Wall boundary condition of dissipation rate
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Fig.2 Comparison of the pressure recovery
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Fig.4 Throat blockage distribution with mass
flow rates.
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fig.5 Comparison of Mach number contour and secondary flow vectors among three different turbulence model
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Fig6 Pressure coefficient distribution at different mass flow rates
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Fig.7 Pressure coefficient distribution with throat
blockage
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