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STUDY ON THE EFFECTS OF AIRFOIL TRAILING EDGE SHAPE
ON THE WING AERODYNAMICS

W.H. Kim, GM. Ryu and B.S. Kim'
Dept. of Aerospace Engineering, Chungnam National Univ.

In the paper, a study on the analysis of the effects of trailing edge thickness on the aerodynamic
characteristics of an airfoil is described. In this research, modification of the formula representing NACA symmetric
airfoil is studied to change the airfoil shape with different trailing edge thickness of user’s choice. According to the
result of aerodynamic characteristics, as the trailing edge thickness increases the maximum lift coefficient increases
while the lifi-to-drag ratio decreases. In this paper flow calculation results are demonstrated and the analysis on
those results and findings on the effects of non-zero thickness of trailing edge are suggested.
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Fig. 1 Wing with finite trailing edge thickness
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Fig. 3 C-type grid shape
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Table 1 NACA0012 airfoil geometry formula coefficient

2 a Qs
T.E. 0% 0.17843 -0.07740 -0.20373
T.E. 1% 0.17666 -0.06947 -0.23138
T.E. 2% 0.17488 -0.06153 -0.25903
T.E. 3% 0.17311 -0.05360 -0.28669
T.E. 4% 0.17134 -0.04567 -0.31434
a3 ay
T.E. 0% 0.15843 -0.05573
T.E. 1% 0.20419 -0.07500
T.E. 2% 0.24996 -0.09428
T.E. 3% 0.29573 -0.11355
T.E. 4% 0.34150 -0.13283
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Fig. 4 NACAO0012 with 4% trailing edge thickness 5 A0A

Fig. 5 Lift coefficient comparison
olli= Fig. 49} 29] Airfoil §1%0 % she] 555 3712 A
datol Hdf S FAQ 4%l F 57,500709) AR Tl )
2 JRlek 2219 53 ) nhet § s7MAS] ARE 4 /
A, A F2o) BHS AT UriA HrolAe] A -
% BURES Sk Table 25 F34o] A7}l /
AT ARl A71= Chord Ho19] oF 20 o

AR ST By S A% yrE 01k do] 3 o
2% 1AL Agasieh A AL 9 Airkil] A4S l
YT Aol FF BEe] Axh w4 A ol ——

Zh B3R 987] el F8] W AR AYHES sigich
Az WAL AFE 721 PointwiseS ©]-&-3I3itk 5 0 5 10 15 20

AOA

23 85 FH U SMx} MH Fig. 6 Drag coefficient comparison

F531492 Navier-Stokes equations AFEsh= 4 T2

Q1 FLUENTE ©]83ste] 2dsle). aidle] A des ARt 0.159 Mach 529} 3,990,0009] Reynolds 55 7}
A3l AFEE Chatles[2]9] A7 A& AlFoE f5 2A0E ], ZHzb - 408 19744] 10 70w dAe % 6140]-0:11:]-
G REE k—w SSTE ARSGISIAL, aiiiateld £ Yl
Table 2 Grid system EAR 2] o)d wiLZ oluke zrow MAsle] Ad A
Program Pointwise O AMEE Mach <+ % Reynolds ¢} Hfsh dAetes
Chord length 1 SI3ict. Table 39} 2o] Al A& et
X range -19 ~ 25
Y ;:nge -20<~1 20 3. 17 ZH}
Total cell Min.35,000 ~ Max.57,500
iAo AEA A= 918kl Fig. 59} Fig. 65 &l 54
Table 3 Solver setting FA7F Chord Zol9] %] NACA0012 34 ElolEE
Charles[2]¢] A& dlojefel Mz wwsir ity FHAG<]
Code FLUENT ver. 15.0 Aool A BaoA] okt apo|7h QlAuk Ae] HlZsat
Mach number 0.15 ZHS VRT3 AL Ao njE ukszto] #A|HA
Reynolds number 3,990,000 L, T e o =
Type Pressure-based WS ztol7} MAYSFAANE s ST AE o AL o
Time Steady A3tk Table 45 S8l a4 dlolEjgl g doje} 1o
Viscous model k—w SST ZolE YERITE o]lZH A Tl wE Airfoil 7] 4
Discretization scheme QUICK S =83 H|wd 4 Q1S Aow Furslin)




78 / J. Comput. Fluids Eng.

W.H. Kim - GM. Ryu - B.S. Kim

15 g'ﬁi!‘—‘-—"‘!
2l N
A
Pl
/,, -+ -TEO0%
¥ &
g 1 # —8 -TE 1%
L ‘_7;
g;’ TE 2%
5
& —- - TE 3%
X TE 4%
05 s

Fig. 7 Lift coefficient with trailing edge thickness
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Table 4 Aerodynamic coefficient comparison

Coefficient type Exp CFD Error(%)
Cp, at AOA (° 0.00864 0.00802 7.15
Cp at AOA 4° 0.00872 0.00880 0.91
C, at AOA 12° 1.2413 1.2376 0.30
Cimax at AOA 17° 1.5692 1.5411 1.79

Table 5 Lift curve slope comparison
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Fig. 8 Drag coefficient with trailing edge thickness
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Table 7 Drag coefficient at zero AOA

T.E. thickness Lift curve slope T.E. thickness Cp, at AOA (°

0% 0.1049 0% 0.00802

1% 0.1107 1% 0.00856

2% 0.1127 2% 0.00948

3% 0.1138 3% 0.01074

4% 0.1144 4% 0.01231

Table 6 Maximum lift coefficient Table 8 Maximum lift-to-drag

T.E. thickness Max. C AOA T.E. thickness Max. Z/D AOA
0% 1.541 17° 0% 71.75 10°
1% 1.574 17° 1% 76.07 10°
2% 1.617 17° 2% 73.04 10°
3% 1.659 17° 3% 08.79 11°
4% 1.698 17° 4% 64.29 11°
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Note

This paper is a revised version of a paper presented at the

APISAT 2014, Shanghai, China, Sep. 23-26, 2014.
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