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A Numerical Analysis on Two-Dimensional
Viscous Flowfield around a Steam Turbine Cascade
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A computer code for solving the Reynolds averaged full Navier-Stokes equations has been
developed for analysis of gas and steam turbine cascade flows with the option of using one of
two types of turbulence model. One is the Baldwin-Lomax model and the other is standard k- ¢
model. The numerical integration is based on the explicit four stage Runge-Kutta scheme and
finite volume method. To be verified, the resulting code is applied to VKI turbine cascade and
compared with the previous experimental results. Finally, the flowfield around a steam turbine
cascade is analyzed Comparisons with experimental data show that present numerical scheme is
an accurate Navier-Stokes solver and can give very good predictions for both gas and steam
turbine cascade flow.
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Fig 1. Isentropic Mach Number Distribution on
VKI Turbine Cascade ( Re, = 8.22E5, M, =0.81)
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Table 1. Pridicted and Measured Operating conditions

of a Steam turbine

Korea Heavy |Baldwin- b
Industry’ Lomax €
Design Data | Model Model
Inlet
0.12 0.1034 X
Mach No. 0.107
Qutlet -
Mach No. 057 0.5677 |0.5633
Outlet Total
et o 393637 | 393575 |3921.07
Pressure
Inlet Stati
ot SUC | 993515 | 303853 [3937.34
Pressure
Qutlet
13. 5 .
Flow Angle 3.10 13.75 13.1
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Fig 3. Predicted Isomach Contour of a Steam Turbine Cascade

(Regy=1.41E7, Mz 4=0.519)
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Fig 4. Predicted Total Pressure Distribution

of a Steam Turbine Cascade (Re; ,=1.47E7, M,,=0.579)
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