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Supersonic Business Jet AAE A3 G/ @ FH 34
Airfoil Aerodynamic Analysis for Supersonic Business Jet Design
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2.1 Initial Sizing & Wing Geometry

AAT &% v2Y2x A7 83219 % 85 %=(Mission Profile) 2
AE AlAetdth A% FdMission Profile)S A3t @AM = 7EY FIE=9 254 vl =Y
2 o7 AAdelgVE Fastel AHYstRa, 71Ae FHEHE A w2 F7H(Takeoff,
Climb, Cruise, $)9 fuel fractione AlAFste] AAA(Advanced Aircraft Analysis)®] Fuel fraction
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Table 1: gAFel 2+zH

Design Requirement Xge, = 1889

¢ =27.74)tt /’ Xmge, = 2570

MTOW (1bf) 12000 | . //
.| Subsonic 1650 e N
Wing area(ft?) S \gy = 23271
Supersonic 1550 Vg, = 1956 t *
Yinge, = 1484 1t

Cruise Subsonic 35000 ‘ﬁcw-ss«
Altitude(ft) Supersonic 50000 e
Range(nm) 5500 b,/2 = 39.37 ft

Figure 1: o}25(91%)7 2S5 (LEF)A 9 7 A+
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Aircraft Synthesis Studies®Z& W3] o]&3}o] aspect ratio®t 7] W3, taper ratio, leading edge
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geometrys ASI T I EHLE 99 Figure 13 7t}

2.2 Aerodynamic Analysis
B E 9]35ke] NASA SC-0010, NASA SC-0403, NASA SC-0503, NASA SC-0606, NASA
SC-0706 & 57H9] airfoil @& dF FAddAM AAE olgd ¥ 2 o £59 2355 3%
Lo W TS R AT 7 oo xd FAdol] A& 23k F5xd& Table 29 Tt

Table 2: &9 &4 =2

~ =S
o1 ESEAES|N | grSZt
Case Flow Speed Solver E}{) Re CFL
HFS 7} 71A
[==g =T | — 1
O A~ _ .
HES M=0.7 Inviscid, 100000 0.1 210 2
= O 2~ . 1
e M=1.8 Comp2.0
2.2.1 Subsonic Analysis
15 e » 15F e
o . /e oL i ®
///. // Shag
- L )
//: e 02 S P o
. arld=rr o
s AMat 1
;
= =1 —
o i 9] ®)
. o1l
re s
05 v S 05
—=— NASAOD0I0 ‘/,//'/ —=— WasA001D = NASADOI0
- —4& - - NASAD403 - NASAD403] [ —4 — - NASAD403
=¥ = NASAO503 [F-—®-—-- NASAD503| [--—%-—-- NASAD503
2 2 NASADG06 . 2 NASADG06) = e 2 NASADEDE)
= —® —- NASAD706 [=—&-—- NASAO706 [ = —&-—- NASAQ706
0 1 1 1 1 1 ol | ST ST T R T IS T T N N S N AT N 0 1 1 1 1
0 4 3 8 10 12 2 4 6 8 10 12 0 0.05 0.1 0.15 02 0.25
Angle of Attack (Degree) Angle of Attack (Degree) cd

Figure 2: Wzl whg FHA5(C), #F=AF(C), =4
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Figure 3: W7ol wa FHAF(C), FHAGT(Ch), F=4
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2.2.3 Airfoil Selection & Wing Lift Calculation
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Figure 6:
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Table 3: o}&& 2 &4 24 3lo] dH 3¢
F5zA k& (Ibf) 32 (Ibf)
o}-&-4:(M=0.7) 256,162 14,556
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