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Table 1 Main size parameters of the basic HCW

configuration
FERJUTSH Hife
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HCW Hlija) K 5 490 mm
HCW FEK 400 mm
HCW HiZ )55 30°
HCW RZ 545 20°
HCW 2S¢ 1 3.5
HCW FLiA = 3 JELRE 2 mm
WA b2 4 4 9°
BN 4 A 6°
WA= REHM 70°
DIREN2 &N S 18°
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Fig. 3 Pressure contours of the basic HCW configuration
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Table 2 Design variables and space

Design variables Lower bound/(°) Upper bound/(°)
Orew 20 20
- -50 50
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Table 3 Force and moment results of different grids

3.1

Coarse Medium Refined
CL 0.2706 0.2715 0.2709
ACL -0.11% 0.21% /
Cp 0.0885 0.0899 0.0898
ACp -1.44% 0.06% /
Cn -0.00613 -0.00598 -0.00597
ACn 2.68% 0.17% /
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Table 4 Stability parameter results of different grids

Coarse Medium Refined
Kac 0.64474 0.64297 0.64332
AXac 0.22% -0.05% /
Cp -0.02750 -0.02607 -0.02578
ACy 6.67% 1.11% /
Cp -0.00372 -0.00458 -0.00458
ACyy -18.75% 0.00% /
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Table 5 Test set errors for different target parameters

Output a(®) MAE MRE
0 4.0E-5 0.21%
CL 5 1.8E-4 0.51%
10 2.8E-4 0.48%
0 4.0E-5 1.61%
Cp 5 2.0E-5 0.25%
10 1.6E-4 0.86%
0 3.6E-4 0.44%
Cy 5 4.2E-4 0.38%
10 6.6E-4 0.47%
0 4.0E-4 1.67%
Cup 5 8.2E-4 2.89%
10 1.1E-3 2.77%
0 4.2E-4 1.24%

Kac
5 2.0E-4 0.48%
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distribution in design space
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Effect of wing dihedral and anhedral angles on hypersonic aerodynamic
characteristics of HCW configuration

CHANG Siyuan!, XIAO Yao"? ", LI Guangli""?, TIAN Zhongwei’, ZHANG Kaikail>?,
CUI Kai'>2

1. State Key Laboratory of High-Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing
100190, China

2. School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China
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Abstract: In order to study the influence of wing dihedral/anhedral angle changes on the hypersonic aerodynamic
characteristics of the high-pressure capturing wing (HCW) configuration, based on a high-pressure capturing wing concept
configuration, the variation law of the lift-drag characteristics, longitudinal and lateral-directional stability with the change of
wing dihedral/anhedral angles was studied, under the computation conditions of Mach 6 and an altitude of 30km. Moreover,
design variables are dihedral/anhedral angles of HCW and delta wing, and some techniques, such as the uniform experimental
design method, numerical simulation method, and Kriging modeling method, were utilized in the analysis process. The results
show that lift, drag, and lift-drag ratio have similar variation trends with the change of wing dihedral/anhedral angles, and are
more sensitive to the change of dihedral angle. While the angle of attack is small, the wing dihedral significantly reduces the lift-
drag ratio, but wing anhedral makes the lift-drag ratio increase slightly and then decrease slowly. While the angle of attack is large,
the wing dihedral/anhedral angles have less influence on the lift-drag ratio. The longitudinal stability is mainly affected by the
dihedral/anhedral angles of the delta wing. Specifically, the delta wing dihedral decreases the longitudinal stability, while anhedral
makes it almost unchanged. Both wing dihedral and anhedral angles improve the directional stability, but the effect of anhedral is
stronger. The wing dihedral raises the lateral stability, while anhedral lowers it. However, while the angle of attack is large, the

large dihedral angle of the delta wing may lead to a decrease in lateral stability.
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