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Numerical Simulation of Tip Clearance Flows through Linear Turbine Cascades
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Abstract

Three-dimensional turbulent incompressible flow through the tip clearance of a linear turbine

rotor cascade with high turning angle has been analyzed numerically. As a preliminary study to

predict the tip clearance loss reallistically, a generalized k-& model derived by RNG (renormal-

ized group)

method is used for the modeling of Reynolds stresses to account for the strain

rate of turbulent flow. The effects of the tip clearance flow on the passage vortex, the total

pressure loss are considered qualitatively. The existences of vena contracta and tip clearance

vortex have been confirmed and it has been shown that as the size of the tip clearance increases,

the accumulated flow through the tip clearance and the total pressure loss downstream of the

cascade increase.
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used for calculating cascade flow with 2.1% tip clear-
ance (30x9x8 grid points placed in the tip clearance),

where those grid lines in the up-

stream and downstream regions of the cascade are not shown for brevity
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Fig. 3 Static pressure contours, velocity vectors and total pressure loss contours at a plane 1.063
mm away from the tip side endwall for 1.3% tip clearance, where the figure in the inset is a
magnified view of the velocity vectors near the leading edge
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Fig. 4 Static pressure contours, velocity vectors and total pressure loss contours at a plane 1.964

mm away from the tip side endwall for 2.7% tip clearance, where the figure in the inset is a
magnified view of the velocity vectors near the leading edge
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