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Distribution of the Reynolds Stress Tensor inside Tip Leakage Vortex
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ABSTRACT
Reynolds averaged Navier-Stokes simulations based on the Reynolds stress model was performed to

investigated the effect of inlet flow angle on the distributions of the Reynolds stress tensor inside tip
leakage vortex of a linear compressor cascade. Two different inlet flow angles B=29.3°(design condition) and
365°(off-design condition) were considered. Stress tensor analysis, which transforms the Reynolds stress
into the principal direction, was applied to show an anisotropy of the normal stresses. Whereas the
anisotropy was highest in the region where the tip leakage vortex collides the suction side of the blade and
tip leakage flow enters between blade tip of the pressure side and the endwall, it had the lowest value at
the center of tip leakage vortex. It was also found that the magnitude of maximum shear stress at design
condition was greater than that of 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 10
Stagger angle 10.0°
Blade angle (inlet) 325°
Blade angle (outlet) -125°
Flow angle (inlet) 29.3°, 36.5°
Flow angle (outlet) -25° -14°
Tip clearance size 2.0mm

xlo=1.045
a

ag  we=tdd
I ; Xl 5% = H H
25 32 953 n 3
x H
X3 i
H
H

e 5 0 0 2 3 GG U A £ S oUW

o
=i w
pUEE) k21,128

Fig. 1 Traverse measurement point distribution for a linear
compressor cascade
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Fig. 3 Static pressure distribution on blade surface in the different spanwise positions
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Fig. 4 Distributions of total pressure loss and particle traces
released at 0.5% span from the blade tip to the
endwall
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Fig. 6 Secondary velocity vector and turbulence intensity

Fig. 5 Normalized helicity distribution
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