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A Boundary Method for Shape Design Sensitivity Analysis in Shape
Optimization Problems and its Application
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Abstract

This paper proposes an efficient boundary-based technique for the shape design sensitivity analysis in various disciplines. An
analytical sensitivity formula in the form of a boundary integral is derived based on the continuum formulation for a general
functional defined in the problems. The formula can be conveniently used for gradient computation in a variety of shape design
problems. The advantage of using a boundary-based method is that the shape variation vectors are needed only on the boundary,
not over the whole domain. The boundary shape variation vectors are conveniently computed by using finite perturbations of the
shape geometry instead of complex analytical differentiation of the geometry functions. The potential flow problems and fillet
problem are chosen to illustrate the efficiency of the proposed methodology.
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pdiff. ct ~0.362 -0.176 0.324  -0.681 -210.0
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4.3. 34 &A

AZE g BUe) P4 Jel fald 3
W8 77t oAMel « yatEel dal Ferer

3 28 8ol Pol4e AgHAe) g 2zl

2R GET AR e B4 A

el FDM3} DSABS ©]838te A4bsidlx,

£ 4] FESAT. FoA A WA 22dA
ol #HEY Ae & + Utk R FelA
o AR sddM e AP Ed o
&7 yEoitt. WrddAe Z1E A
el JHos = A
Al A w1

< &9
T #E] XA E2E ¢ F
B 9A T A U Fho|
A7) wiieltt a8z IHE A
w4 B% DAz AAe vz glo

i

st iy

g

o =
e

r
J
®
2
i)
X
H2
1o
e
24,
S
)
e
N
X
e
i
S
Ao
2
2
2
ot Hi

ol

% 8 il 2xe ARols ool Y



HAF% - HE
E 4 =2 2M9 Holset AFole 2ol st RizZtE H|w
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