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THE ROBUST DESIGN OF AN UMBRELLA
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A al X A
2. )18 X B F
Shape Drag
Coefficient
Sphere O 0.47
Half-sphere ——» G 0.42
Cone — q 0.50
Cube — 1.05
Angled O D
Cube
G'I;E?:dger e R
ﬂf::m i 1.15
Stre;un::;ned — C:> 0.04
T i g S
Measured Drag Coefficients
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ZENE(cm) — SizeKorea(‘04)

141.21 174
61.56

45.27
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STEP 1. Problem statement
—X1—

STEP 2. Data and Information collection
—~—

STEP 3. Identification/Definition of Design variables
—L

STEP 4. Identification of a criterion to be optimized
—~

STEP 5. Identification of constraints
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Minimize f(x,,x,) = 27x,x,
Subject to

_FO

g1 = allowable SO
1 It llowabl

g, =(x;,—x,)+0.6156 —[\/xf —(x, —x, ) +0.2484 } <0

g,=0.5717 = (x;,—x,)<0
g,=—x,=<0

g:=-x,<0

where

pAV *

Fd:Cd

1

A= 2x1{7z—2sinl(x1 _x2)

j|_('x1 _xz)\/xlz — (x, _xz)z

X
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Project Graph




INTRODUCTION TO OPTIMUM
DESIGN — McGrow Hill
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