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Distribution of the Reynolds Stress Tensor Inside Tip Leakage Vortex of
a Linear Compressor Cascade (I)

- Effect of Inlet Flow Angle -

Gonghee Lee, Jongll Park and Jehyun Baek
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Abstract

A steady-state Reynolds averaged Navier-Stokes simulation was conducted to investigate the distribution
of the Reynolds stress tensor inside tip leakage vortex of a linear compressor cascade. Two different inlet flow
angles £=29.3°(design condition) and 36.5°(off-design condition) at a constant tip clearance size of 1% blade
span were considered. Classical methods of solid mechanics, applied to view the Reynolds stress tensor in the
principal direction system, clearly showed that the high anisotropic feature of turbulent flow field was
dominant at the outer part of tip leakage vortex near the suction side of the blade and endwall flow separation
region, whereas a nearly isotropic turbulence was found at the center of tip leakage vortex. There was no
significant difference in the anisotropy of the Reynolds normal stresses inside tip leakage vortex between the
design and off-design condition.
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Table 1 Geometry specifications and flow conditions of
a linear compressor cascade

Blade type NACA 65-1810
Blade chord 200.0mm
Pitch 180.0mm
Aspect ratio 1.0
Stagger angle 10.0°
Blade angle (inlet) 32.5¢°
Blade angle (outlet) -12.5°
Flow angle (inlet) 29.3°,36.5°
Flow angle (outlet) -2.5%,-1.4°
Tip clearance size 2.0mm
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Fig. 1 Traverse measurement point distribution for a
linear compressor cascade(Kang & Hirsch, 1996)
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