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Controlling Horseshoe Vortex by the Leading-Edge
Chamfer Groove in a Generic Wing-Body Junction

Jongjae Cho* -+ Kuisoon Kim**

ABSTRACT

The aerodynamic losses so attributed to the endwall - usually termed secondary flow losses or
secondary losses - can be as high as 30~50% of the total aerodynamic losses in a blade or stator row.
Inlet guide vanes, with lower total turning and higher convergence ratios, will have smaller secondary
losses, amounting to as much as 20% of total loss for an inlet stator row. These are important part for
improving a turbine efficiency. The present study deals with a leading edge chamfer groove on a
wing-body to investigate the vortex generation and characteristics of a horseshoe vortex with the
installed height, and depth of the groove. The current study is investigated with FLUENT™,
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Fig. 1 Secondary Flow Vortices [1]
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(@) 1en/899=0.25, 1ep/E99=0.50

Fig. 4 Contours of a Normalized Turbulent
Kinetic Energy, (1:0.0, 3:0.004, 5:0.008,
70013, 90017, 11:0021, 130.025,
15:0.029, 17:0.033, 19:0.037, 21:0.042,
23:0.046, 25:0.050)

Table 1 Comparison of Aerodynamic Characteristics at
Horseshoe Vortex Region
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(©) 1en/899=0.50, lcp/G99=0.75

Fig. 5 Contours of a Normalized Turbulent
Kinetic Energy, (1:0.0, 3:0.004, 5:0.008,
70013, 90017, 11:0.021, 130.025,
15:0029, 17:0.033, 19:0.037, 21:0.042,
23:0.046, 25:0.050)
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Nomenclature
Cpt total pressure coefficient =
(Pi - Ptzn)/05p UTZef
t wing-body thickness (m)
c wing-body cord (m)
1 length (m)



Ret

Tu

Reynolds number based on
wing-body thickness and inlet bulk
velocity = Uin-t/v

turbulence intensity=

ms (u)/(U % 100)

wm

U, V, W mean velocity components (m/s)

X, Y, z

streamwise, normal to endwall, and

spanwise directions

y distance away from the wall
S99 boundary layer thickness at the rate
of U/Uin=0.99

k turbulent kinetic energy

p density (k:g/m3 )

0 kinetic viscosity (m2/ S)

Subscripts

1 first cell

in inlet

t total or stagnation

CH, CD chamfer hight, depth

Superscripts

+ non-dimensionalized wall quantity
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