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Numerical Evaluation of Aerodynamic Characteristics and
Shape Finding for a Small Blended Wing Body Aircraft
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Table 1 Parametric shape variables

cb The chord of body root
cht The thickness of body root
bt The half span
ct The chord of wing tip
ctt The thickness of wing tip
cr The chord of wing’s root
crt The thickness of wing’s root
d The distance of wing’s root
from BWB nose
db The distance of wing’s root
from BWB bottom
sha Sweep-back angle
da Dihedral angle
nl, n2, n3 Control points
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Fig. 1 Definition of parametric shape
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Table 3 Introduction of cabin

VxR o T, BKRERELEMLIETHMS height [m] 2
B, TN OEENEIZMNEIZ X > THIMT A Z & seats pitch [cm] 80
T, BWBJERZ &I T 5. seats width [cm] 50
aisle width [cm] 50
Table 2 Coordinate cabin width [m] 3.6
P, P, P, P, P depth [m] 8 (0.8X10)
P Py Ps Pi3 Py
Pe P Pe Prg P Cabin
Pp Py Py, Pys Py

Fig. 2 Control points of Bezier curve
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Table 4 Freestream condition

Parameters Values
Angle of attack [degree] 0,24
Mach number [-] 0.8
Temperature [K] 223.252
Pressure [Pa] 26499
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Fig. 6 Mesh around initial shape
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Table 5 Aerodynamic Characteristics

SC0012 SC0712
AoA Cl Cd L/D Cl Cd L/D
0 0.0081 0.0111 0.7271 0.1189 0.01280  8.6144
2 0.1422 0.0149 9.5623 0.2500 0.02088 11.9688
4 0.2738 0.0259 10.5778 0.3776 0.03525  10.713
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Fig. 7 Comparison of surface pressure distribution
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Table 6 Requirement of design

Payload [persons] 100
Range [nm] 1800
Diversion [nm] 200
Loiter time [minutes] 45
Cruising altitude [m] 10000
Cruising speed [Mach] 0.8
5. Cruise

7. Diversion

8. Loiter

4. Climb 6. Descent

1. Warmup | 3. Takeoff

2. Taxi

9. Landing
Fig. 10 Mission profile
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Table 7 Mission fuel fraction

phase Wit /W,
1 Warmup 0.990
2 Taxi 0.990
3 Takeoff 0.995
4 Climb 0.980
5 Cruise Eq. (27)
6 Descent 0.990
7 Diversion Eq. (27)
8 Loiter Eq. (28)
9 Landing 0.992
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Fig. 11 Comparison of weight estimation

Table 8 Result of weight estimation
BWB concept Conventional

Maximum take-

off weight [lb] 77793 98714
Operational
empty weight 37605 56400
[lb]
Fuel Wight [Ib] 16091 20419
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Table 9 Design space

Initial Lower Upper
Parameters point bounds bounds
The chord of 2.25 1.125 4.95
wing tip
The half span 18 9 27
The chord of 75 3.75 165
WIng’s root
Sweep-back 35 20 40
angle
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Table 10 Aerodynamic Characteristics

L/D
Initial shape 11.9688
Optimized shape 12.3424
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(b) Boundary position of body and wing
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