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Numerical Analysis on Effects of the Boundary Layer
Fence on the Three-dimensional Turbulent Flow in a
Turbine Cascade

Sangil Lee, J. T. Chung
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ABSTRACT

The objective of this study is to verify the secondary flow and the total pressure loss distribution in the
boundary layer fence installed linear turbine cascade passage and to propose an appropriate height of the
boundary layer fence which shows the best loss reduction among the simulated fences. In this study, three
different boundary layer fence was installed which have different height. This study was performed by
numerical method and the result showed the boundary layer fence which has the height of one third of the
inlet boundary layer thickness showed the best loss reduction rate.

J1s4Yy
C : Chord
v : Secondary flow component of pitchwise
direction
w . Secondary flow component of spanwise
direction

& . Inlet boundary layer thickness
H  : Span of the blade
h . Height of the boundary layer fence
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Gng . Oct 20, 2001
FLUENT 5.5 (3d, segregated, rke)

Fig. 1 Geometry without mesh
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Fig. 2 Mesh (partial view)
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Table. 1 Geomelry of the blade

Chord (O 230 mm

Axial chord to chord ratio (Co/C) 0.704
Aspect ration (Hy/C) 20

Solidity (C/P) 133

Blade inlet angle ( 8y) -3

Blade outlet angle ( 85) 25

Turning angle 107.5°
Incidence angle 0
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Fig. 5 Vector plot of secondary velocities at plane 1
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Fig. 6 Vector plot of secondary velocities at plane 2
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Fig. 7 Contour plot of total pressure loss coefficient at plane 1
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Fig. 8 Contour plot of total pressure loss coefficient at plane 2
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Table. 2 Qverall pressure loss coefficient at plane 2

YO | hegmm | he16mm | he24mm
“Cp, 0.402 0.364 037 0405
“Chu 0019 0008 | 0008 | 0010
TChow | 0421 0372 0387 | 0415
7, 116% | 81% | 14%
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