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ABSTRACT

The numerical procedure has been developed for simulating incompressible viscous flow around a

turbine

stage with rotor-stator interaction. This

study solves 2-D unsteady incompressible

Navier-Stokes equations on a non-orthogonal curvilinear coordinate system. The Marker-and-Cell
concept is applied to efficiently solve continuity equation. To impose an accurate boundary condition,
O-H multiblocked grid system is generated. O-type grid and H-type grid is generated near and outer
rotor-stator. The cubic-spline interpolation is applied to handle a relative motion of a rotor to the stator.
Turbulent flows have been modeled by the Baldwin- Lomax turbulent model. To validate present
procedure, the time averaged pressure coefficients around the rotor and stator are compared with

experiment and a good agreement obtained.
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Fig.1 Stator and Rotor configuration
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{a) Stator pressure distribution
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(b) Rotor pressure distribution

Fig.2 Time-averaged pressure coefficient
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(a) Near to leading edge
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(b) Near to trailing edge
Fig.3 Velocity vectors at stator(5/6 pitch)
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Fig.4 Velocity vectors at rotor(5/6 pitch)
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Fig.5 Unsteady velocity vectors
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Fig.6 Unsteady pressure contours
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