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Numerical Analysis of Three-Dimensional Compressible Viscous
Flow Field in Turbine Cascades
Hee-Taeg Chung and Je-Hyun Baek
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Abstract

A three-dimensional Navier-Stokes code has been developed for analysis of viscous flows
through turbomachinery blade rows or other internal passages. The Navier-Stokes equations are
written in a cartesian coordinate system, then mapped to a general body-fitted coordinate system.
Streamwise viscous terms are neglected and turbulent effects are modeled using the Baldwin-
Lomax model. 'Equations are discretized using finite difference method on the stacked C-type
grids and solved using LU-ADI decomposmon scheme. Calculations are made for a two-
dimensional cascade in a transonic wind- tunnel to see the-infuence of the endwalls. The flow
pattern of the three-dimensional flow near the endwall is found to be different from that of the
two-dimensional flow due to the existence of the endwalls.
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Fig. 1 Coordinate system of 3-D cascade flow
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Table 1 Geometric data of VKI linear cascade

flow
Aspect Ratio (h/c) 2.0
Solidity (c/s) 1.41
Stagger Angle(gs) 33.3
cos ~(o/s) 67.8°

Table 2 Flow conditions of VKI linear cascade

flow
Inflow Angle(8:) 30
- Inlet Mach no. (M,) 0.268
Inlet Reynolds no.(Re,) 3.33%x10°
Exit Mach no. (M) | 1.001
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(c) Meridional plane(A—A")
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Fig. 3 Computational gird for VKI linear cascade
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Fig. 7 Endwall limiting streamline
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