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Numerical Analysis of Flow in Transonic Axial Compressor

—Influence of Turbulence Model—
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In this study, in order to obtain the knowledge to select a turbulence model which is suitable for a

computation of a flow in a transonic compressor with the shock wave formation, the flows in an

axial compressor (NASA Rotor 37) under the transonic condition were analyzed numerically by

alternatively using the Spalart-Allmaras and the SST k- turbulence models. The computed

results clarified that the SST k-w turbulence model more accurately captures the flow phenomena

such as the interactions of the shock wave with the boundary layer on the blade surface and the

tip leakage vortex.
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[X].1 NASA Rotor 37
Fig.1 NASA Rotor 37
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Table 1  Specification of NASA Rotor 37
Number of blades 36
Hub / tip radius ratio 0.70
Aspect ratio 1.19
Blading type Multiple circular arc
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Fig.4 Spanwise distribution of relative flow angle at
station 1
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Fig.5 Relative Mach number distribution on blade-to-blade plane at 95% span
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Fig.6 Static pressure coefficient distribution on
blade-to-blade plane at 95% span
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Fig.7 Relative Mach number distribution on
blade-to-blade plane at 50% span
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Fig.8 Behavior of tip leakage flow
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Fig.9 Behavior of tip leakage flow and relative Mach

number distribution on blade-to-blade plane near blade
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Fig.10 Streamwise distribution of blade loading
coefficient near blade tip
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Fig.11 Entropy function distribution
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Fig.12 Spanwise distribution of relative flow angle at
station 4
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Fig.13 Spanwise distribution of non-dimensional total
pressure at station 4
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Fig.14 Spanwise distribution of non-dimensional total
temperature at station 4
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