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Improvement of the Flow Around Airfoil/Flat-Plate
Junctures by Optimization of the Leading-Edge Shape

Jongjae Cho* -+ Kuisoon Kim**

ABSTRACT

The present study deals with the leading edge shape on a wing-body junction to decrease a
horseshoe vortex, one of the main factors to generate the secondary flow losses. The shape of
leading-edge is optimized with design variables form the leading-edge shape. Approximate
optimization design method is used for the optimization. The study is investigated using FLUENT ™
and iSIGHT™. As the result, total pressure coefficient of the optimized design case was decreased

about 9.79% compare to the baseline case.

B ERAE 2445488 Qoslt o 8 o shldl FFAFY FEE A7 A3
AwrHel B} A YL AYSe WrS Y5 oS A Ak AARNAA WS olF
4458 Systach. FEA49 A28 TeaPows FLUENT™ SIGHT™ME o gaigith #7)
o FA, 717 wde] FPuet A AGTh o 979% s,

Key Words: Horseshoe Vortex(Z® $}§), Secondary Flow Losses(22t & <4), Leading-Edge
Shape(d7) &3 &), Optimization(Z 4 3})

nvol : normalized volume
Nomenclature
Cpt : total pressure coefficient
H : pressure side horseshoe vortex
’ P ' =(B,, —P)/050U},
Hs : suction side horseshoe vortex o
NTKE : normalized turbulent kinetic
2006 ¥ A HF ~ 20009 Y D AR energy =k/U,
© A, ek 45 viehd k : turbulent kinetic energy

w 3|9 B 3FF-FF e}

U : locit
A A A}, E-mail: kusklm@pusan.ac.kr mean velocl y(m/ s)
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Table 1. Summary of Errors

R% 0978

Difference Between Prediction

0.1%4
and Actual Results (%)

Table 2. Summary of Optimized Leading Edge Fence

Geometry
Design Variables Results of Optimization

Ir+/So9 0.21

IrrA/S00 1.17

IrL/Sg9 1.13

IFLaflrL 0.60

I 8/lr 0.40

e o/lF 0.00
nvol 1.0079
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Table 3. Summary of Benefit for Leading Edge Shape

Mex. NTKE NTKE Crt
Cases at Leading at Leading at x/t=4.46
Edge plane | Edge plane plane
Baseline 0.03195 0.00563 0.10088
Leading-Edge | 0.01920 0.00528 0.09992
Chamfer [7] | (W 39.9%) | (W 62%) | (W 0.95%)
Leading-Edge | 0.02243 0.00478 0.09686
Fence [8] (W 29.8%) | (W 15.1%) | (W 4.00%)
Optimized 0.02172 0.00410 0.09100
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