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Shape Search for a Small Blended-Wing-Body Aircraft

Using High-Dimensional Bayesian Optimization with Dimension Reduction
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ch The chord of body root 28 [m]
dv The thickness percentage of wing tip 10 [%]
cht The thickness of body root 2.8[m]
nl,n2,n3 Control points of Bezier curve 3.6,4,8 [m]
bt The half span 18 [m]
dv2 The thickness percentage of wing tip Variable |
ot The chord of wing tip Variable 2
er The chord of wing’s root Variable 3
sha Sweep-back angle Variable 4
d The distance of wing’s root from nose Variable 5
ctt The thickness of wing tip ct X dv2
crt The thickness of wing’s root ctt
da Dihedralangle Variable 6
db The distance of wing’s root from bottom cbt/2 - ctt

Fig. 1 BWB design variable values and their placement

z rle The radius of leading edge Variable 7
7 xt The maximum wing thickness position Variable 8
T—\MZ“ zt The maximum wing thickness Variable 9
- m : - x Zxxt Curvature Variable 10
' bte The trailing edge sweep angle Variable 11
Azte trailing edge thickness 0
H xe The maximum camber position Variable 12
z e The maximum camber Variable 13
| o % . ZXXC Camber curvature Variable 14
X 1 ate The trailing edge angle Variable 15
te The trailing edge height Variable 16

Fig. 2 Airfoil design variable values and their placement
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Fig. 3 Relationship between cumulative explained variance
and number of design variables
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Fig. 4 L/D progress of optimal value search
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Fig. 5 Surface pressure coefficient distribution
in optimum BWB configuration
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Fig. 6 Optimal cross sectional airfoil shape
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