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Abstract ; In this article, the Class and Shape Transformation ( CST) method for general 3D surface is introduced, the
mathematical model of the CST method is analyzed, and a multi-block CST method is presented. The multi-block CST
method connects adjacent surfaces smoothly and remains the properties of CST method. It reduces the number of design
variables for surfaces with different curvature distributions, and can also model the different classes of surfaces uniformly.
Aerodynamic shape optimization design is built based on the multi-block CST method, genetic algorithms and hypersonic
aerodynamic engineering calculations, and aerodynamic characteristics of a quasi-waverider wing-body vehicle have
improved significantly after optimization. The study shows that multi-block CST method with fewer design variables and
higher fidelity extends the applications of CST method dramatically.
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Fig.1 Lower surface of quasi-waverider
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Table 1 Residuals of uniform CST method via orders

JE Ik
I 4 5 6 7 8 9
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5 2.48 1.93 1.83 1.55 1.28 0.99
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7 2.10 1.59 1.48 1.16 0.85 0.59
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Fig.3 Views of the quasi-waverider vehicle

AL B BB K s T 3 AR A5 SR AN A 4, T
IR 1.2 37 BB D7 A X RS LS T R R S
WO 2R, GRAENL S R E SN 728 4 FPa] LA
& BB T ARTENL B il IR R S HEAL VR i 52

B4 HLE R
Fig.4 Adjacent area between body blocks

SREUHSRHLEY AL IR i T A9 2 57 , 3% FRAT S
ARG T i, 2 R T 92 7 2 B R AT A 3 B
. S PR R EATETE R 8922 1654648 Hh
T — 25, PRAIE T 384 KIS L2 06 o MLBR
R BAEFE R , 5 8L 5 (A



w2

XIEYRSE  BISME AL 8 BRI AR R Bk B 5T 141

HEYLRME D ACE, Z 1R HTV-3x &l 3 AT
BRICUR R AR A R T RS

K5 EEmaHS
Fig.5 Blended wing-body area
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Table 2 Comparison of aerodynamic results
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Fig.6  Optimal function via generation
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