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Numerical Study of Leakage Flow Characteristics by Tip Clearance of Turbine Cascades

«F & g4 w g 2?
S. Y. Yang, H. K. Myong

Numerical analysis has been conducted in order to simulate the flow characteristics by
tip clearance of turbine cascades. A 3-D Navier-Stokes CFD code based on body-fitted
coordinate system, pressure-correction and finite volume method has been used along
with a commercial CFD code. The present results have showed that the development
and generation of leakage vortex, vortex within tip clearance, etc. are clearly simulated,
consistent with the generally known tendency. The leakage vortex occurs mainly by a
separation of leakage flow that arises due to a pressure difference between two surfaces

of the blade at the tip.
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Chord length of blade (C) : 160 mm
Pitch to Chord ratio (p/C) 1 0.7
Axial Chord to Chord ratio (b/C) : 0.704
Aspect ratio (1/C) 1 1.21875
Blade inlet angle (B1) :35 deg.
Blade outlet angle (B2) :-72.5 deg.

Fig. 1 Blade arrangement and geometry data
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1 : Inlet
2 : Outlet

3,4 : Cyclicl
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Fig. 2 Mesh(119x34%x48) and schematic
diagram of B.C.
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Fig. 3 Static pressure coefficient
distributions on blade
surface(50% span)
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Table 2. One-dimensional prediction of static
pressure coeff.( C,) using the
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Fig. 4 Velocity vectors and static pressure
coefficient distribution in the 99.4%
span for 1.41% tip clearance
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Fig. 5 Secondary flow and velocity vectors
and total presusre coeff. distributions Fig. 6 Flow field for 2.85% tip clearance

along the axial direction for 1.41% tip (velocity vectors, streamlines, static
clearance pressure coefficient)
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Fig. 8 Particle trace through tip clearance
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