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ABSTRACT

Secondary flow losses can be as high as 30~50% of the total aerodynamic losses
generated in the cascade of a turbine. Therefore, these are important part for
improving a turbine efficiency. As well, many studies have been performed to
decrease the secondary flow losses. The present study deals with the leading edge
fences on a wing-body to decrease a horseshoe vortex, one of the factors to generate
the secondary flow losses, and investigates the characteristics of the generated
horseshoe vortex as the shape factors, such as the installed height, and length of the
fence. The study was investigated using FLUENT'™. Total pressure loss coefficient was
improved about 4.0 % at the best case than the baseline.

Hul 9" vo 2SS4 HYl o o BAsE QA FA198E £ 30~
50% AT meb] BEl £g Pl o} Adser @ F4 $Eow AxHL g
o E=R, BARE 24450 oF £4L Fol7] AT B Avso] Fysioig B
ERAAE 27 EEAS Doslt 29 F9 st BEAR) FEE FHAA 9
A QurHQ) Wl gHel B MASEon, Be 4X kol L Aol Fo FAwol
gl e BFF E4C) ts) A7stac. A8 9 FLUENT™E o] g3ttt

a93 71F Rl A9Rn A4 E4 ASTE o 40% 335 Ak

Key Words : Horseshoe Vortex('&
Leading-Edge Fence(

]

9}+), Secondary Flow Losses(2x & <£4),

e
=
HS
=
)

Nomenclature

Hp : Pressure Side Horseshoe Vortex

Hs

Cpt : total pressure coefficient =
(B,—F,,) /05007,

tin

: Suction Side Horseshoe Vortex .
t  : wing-body thickness(m)

¢ wing-body cord(m)

1 ¢ length(m)

20084 109 69 A4 ~ 20099 2¥ 129 Ak Re; : Reynolds number based on wing-body
* A3, Bt 9Ty Wk thickness and inlet velocity = Ui t/0
*% 2] F| L A=} S SF3L O FZ 313

889, s desTachd Tu : turbulence intensity=
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U, V, W : mean velocity components(m/s) K : turbulent kinetic energy
X, y, z :streamwise, normal to endwall, and ) 3
. - p : density(kg/m” )
spanwise directions ST )
ch :a value of difference between test U  Kinetic viscosity(m”/s)
case and baseline(no fence) case Subscripts
y : distance away from the wall ] )
S99 : boundary layer thickness at the rate ™ : inlet
of U/Uin=0.99 FH, FL, FT fence hight, length, and thickness
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Fig. 1. Secondary Flow Vortices[1]
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Fig. 3. Details of Computational Mesh
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Fig. 5. Schematic Views of Fence
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Fig. 6. Contours of Normalized Turbulent
Kinetic Energy
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Table 1. Comparison of Aerodynamic
Characteristics

Peak k/u?, Cy at the
/6w | at the LE. | % ch. | Xt=4.46 | % ch.
Plane Plane
Baseline 0.03166 00 | 010088 | 00
1.00 0.03020 -46 | 009814 | 27
0.50 0.02151 -321 | 009733 | -35
0.25 0.01649 -47.9 | 009730 | -36

(a) Baseline (b) len/899 = 1.00

(c) lrH/8gg = 0.50

(d) lrn/6g9 = 0.25
Fig. 7. Pathlines at the Leading Edge Plane
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Table 2. Comparison of Aerodynamic
Characteristics

Peak k/u?, Cut at the
/8 | at the LE. | % ch. | x/t=446 | % ch.
Plane Plane
Baseline 0.03166 00 | 0.10088 | 00
050 0.01100 653 | 009686 | -4.0
025 0.01649 479 | 009730 | -36
0.13 0.02202 -305 | 009763 | -32
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