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A Study on the Aerodynamic Analysis of Tandem Airfoil under Ground Effect

g A%, 3 24"
Ye-Hoon Im, Keun-Shik Chang

Aerodynamic characteristics of tandem airfoil under ground effect is investigated
numerically. Some numerical results for NACA 6409 tandem airfoil are presented. The
numerical results show that as being decreased distance between airfoils, the lift
coefficient of leading airfoil is increased and that of trailing airfoil is decreased. Drag
coefficient shows opposite property. At the same distance between leading airfoil and
trailing airfoil, lower position of trailing airfoil give better tandem airfoil effect.
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# 2ol Lippish Concept(X-114, Flare craft)e]u} #E ojojXd(Jorg A& =) 528 EARAE
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N AEHoRE LU 24 Al AdRen, B2 APWozt B4 SATele
Steger-Warming®] Flux Splitting W[7]2.2 12¢] Upwinda}2-& 31, %L Yeeo) Flux
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single Baldwin-Lomax Spalart-Allmaras
airfoil leading airfoil | trailing airfoil | leading airfoil | trailing airfoil
G 0.9055 1.041 0.648 1.058 0.638
Ca 0.0134 -0.0050 0.041 -0.0071 0.0419
Cap 0.00706 -0.0126 0.0327 -0.0147 0.0339
Cat 0.00648 0.00767 0.00787 0.00763 0.00796
Cmi/a -0.157 ~-0.156 -0.163 -0.155 -0.162
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(a)leading airfoil (b)trailing airfoil
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0.10 1.0776 0.00936 -0.1857 0.4221 1151
0.14 1.0280 0.00949 -0.1759 0.4210 108.3

0.20 0.9811 0.00966 -0.1675 0.4207 101.6
0.26 0.9493 0.00983 -0.1603 0.4189 96.6
0.40 0.9182 0.01022 -0.1547 0.4185 89.8
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33. AW A%E 2= Y ooz
Case 1 : ojo] XU Ato]o) (o] MY B¢

Aol EY Atolel kAL 02~1.07HA WA WA AR 28 3dE G wss vehy
At oAEY 2tole] Agrt ZA28FE LAY C & Z738d TAY G & Z4ad) A48 18
2l A% di=1.09 W LAY G2 Cungedl Y8l & 15% Z7tst=d 8is] W AzE 714 AL
LAl G& 1% wgte] WsE Holn itk ¥l TAY & Cunged) 0% =9 3t et 2
S ugY AL 72% F=olRd Hel wistd Adastd ¥ G Frht ade e & F AU
. o] 2 LAdME APED7} A SASA oy TAdNE AWAne Jgo] Ach
O84e oz Y Aol A wste] tid FASFo] wslolth nlA ¥EHLE A2 ¥yt
T AL Y & U v FEEgE e LAdAM e dlo] Fof A4 Fashd TAdAME dlo] Z&
g42 27190 WA FYe dio] Zagel wet mASA ghse AL BIY £ Aok E 3
AE Cmys 8 FA, FFe ¥y Yy in. %}é—g@—e— 1=0.4~1.0Q @ LAS TA A}o)
of glov dlo] Fa¥S5E LAZOZ oF3itrl di=0.27F §¥ LAZ EAsA Aok FHlE
d=047HE dlo] Z285F F71stt7t diol 0271 9 gar] Zadch Fgue B
B dl=04d w7t e oo

dl Crmyzam Cmata Xep ’(Xq,-l.O)/ di*100 L/D
0.2 -0.150 -0.161 0.934 -33.0 99.3
04 -0.155 -0.158 1.046 114 105.1
0.6 -0.159 -0.165 1.156 26.0 1045
0.8 -0.158 -0.155 1.262 327 102.8
1.0 -0.157 -0.157 1.367 36.7 1025

3 3% oEYAAY BAAS vs. dl
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di=0.38

di=0.2

di=1.0

di=0.4

dl=0.8,dh=-0.06

dl=0.6
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