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Fig. 1 Grid of standard shape
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Table 1 Simulation parameters

R 1d
Solver ez\?o S CFL AOA Flow type | Steadiness Iteration Density
0
Turbulent Steady 150000 1.225
2D_I P | 3533333.334 1.0 0° ;
—neomb- flow flow ~300000 [kg/m®]
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Fig. 2 Contour P, streamline on standard shape

Cd:0.107793

2.3 H W& AS| 34

718G e vE wHor grole] WHel i
o W3l ofFAAGrIe dA), Aol $HRE BEee T
WE B Y S H8AA A Bkt 7F W
oA o7 7k4] WEE o] Agsigen Wy g v
FeAG7E YoE s golrggrh Z=Zole wiglel 7
HE BgATE WHES 7[EHOR tdling edgeE =7

1002 7HAsle] I=E 12, 14, 16, 1.8 20, 2.3, 26HW2 &
#7h CdE S48
Table 2 Drag coefficients of changing chord length

=

Chord Model No Cd
1 Model 00 0.10779261
1.2 Model 11 0.06607987
14 Model 12 0.05598604
1.6 Model 13 0.04405786
1.8 Model 14 0.04327688
2.0 Model 15 0.04422512
23 Model 16 0.04424420
2.6 Model 17 0.04461633
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Fig. 3 Drag coefficients of model 00~17
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Fig. 4 Contour u, streamline on model 13
Cd: 0.044058
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Fig. 5 Tailing edge position of Model 13, 21-24
Table 3 Drag coefficients of changing camber

T.E $1X Model No Cd
+20% Model 24 0.162689
+10% Model 23 0.173263

0% Model 22 0.063571
-10% Model 13 0.044058
-20% Model 21 0.102258
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Fig. 6 Drag coefficient of model 13, 21-24
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Fig. 6 Contour u, streamline on model 31
Cd: 0271873
AgAy Cd ¢ 0271873 o2 &= e A=At
Ak 49 55 AR A3t 712G e Al
Al 229 fgo] ehAe FoE IA4 Wt 5
o welE o 9% Qo) AL AT, oS wels
F50] AdzelE mAE ] okl ulelr} Uofke

ol AFslo] FFAA7IE T AR s

fanty

M@ odu > o

T
Mz

Fig. 7 Comparing streamline between standard and
model 31
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Model 37 forward
Cd:0.175993

Model 37 middle
Cd:0.167076

Model 46 middle
Cd: 0.126935

Model 41 upper
Cd: 0.122562

Model 37 backward
Cd:0.179813

Fig. 8 Streamline on rear vortex generator
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Fig. 10 Drag coefficient of each position of hole
Table 4 Drag coefficient of changing hole

Hole Model No Cd
upper 4% Model 41 0.122562
lower 4% Model 43 0.128008
center 4% | Model 46 0.126935
center 6% | Model 46 0.141570
center 8% | Model 46 0.150909
center 10% | Model 46 0.148376
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Fig. 9 Contour u, streamline on model 46 4% ~ 46_10%
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Fig. 10 Tailing edge position of combined model
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Fig. 11 Drag coefficient of combined model
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Table 5 Calculating swing speed

\% cd Drag | Net force | acceleration At accumulated | distance | accumulated
[m/s] [N] [N] [m/s%] [s] time [s] [ml] distance [m]
7] 50 0.1094 | 0.670 49.3298 197.3194 0.0152 0.2413 0.7602 6.4222
:E 53 0.1077 | 0.741 49.2582 197.0327 0.0102 0.2514 0.5380 6.9602
o
2\ 55 0.1067 | 0.791 49.2085 196.8341 0.0102 0.2616 0.5588 7.5190
F 50 0.0444 | 0.272 49.7278 198.9112 0.0151 0.2405 0.7541 6.3937
=
% 53 0.0441 | 0.303 49.6968 198.7872 0.0101 0.2506 0.5332 6.8019
oy 55 0.0438 | 0.325 49.6754 198.7014 0.0101 0.2606 0.5536 7.4805
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Fig. 12 Drag coefficient of each speed about two models
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