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[Strain Energy]

» Stress=Strain ZHE 0|E0tH Strain Energye= OIS &

A(:-)=—21- fﬁu‘(i'){' dQ = —1,— f.;_. C it je wd?

M Al © Total Potential Energy Minimization]

I = ; IECME i€ wdl — fﬂu oL Q= fahu

» {J|Al f= body force, tt= tractiond.

= D10l Total Potential Energy Minimization PrincipleS

_13_

| Strain EnergyE 0|=6lH Total Potential Energye= ChS 1t

i

it



0
o
0
>

- 2] 0l&tEt A2

L dx

2 3.:;1"11

ou

ox

auv

ay
v du
ay

ox

8,
ay

oy 99,
ay odx

_14_

V

U,
¢QD¢30¢.10}V2=U
0" ¢, 0 o5 0 o, Jj Uy ¢

vy

U,

V,

[ . oo
iy % ]
dr ' ax

= 8, 1 Ao,
=E4 _'[/': >:Z T |
i=1 oy i=1 ay
o9; ¥ ap, ¢
B e Mo SR ol
Ldxr * oy dy Or
8, 8o, ag
0 Y .0
or ox ax
dab aa., d
i = 0 2 0 ﬁ 0
dy ay ay
o0y 09y 00y 00, OP3 09y
ay dr a8y or oy dr
i T']'-
i
v,
T‘_'>=BU
3
Vi
U,
A




[}=5UTJ BTCB dAU—JUTJ ¢deA—JUTJ Tt dl
A

A HAa

Iy

UNHKW} U= sUMHFE+F®}.  vou

_15_



» 2= 6Ue Ol Hold BH=|olE2 22 2 RetAOC O3

(K@U, =F{@+F®
0171 A,

K ‘:‘”;IABTCBdA

F{¥= [ ot dA

F (e I ot dr

t 4
" F}.A ]

=}
i
P
I
ol
2

KU

Il
oy

_’Ié_



i

=
1o

o &=
TT O

a4 T

c

P

J

IT

lg(QBALE)S 2

X
S

H 3 & &

ol Zeo 24

3-1.

—_

oJ
10

k]

==
1o

oA 22N etdd o

5

| 22 60 m/s

10

Ul
~
H

=
1o

ok

x
5
o
Ok

0l
xr
i

o)

—_

A

| 2>

==
1o

0
0
20

i
Ar

e

KO0
U0
OF
r
I}
X0
20

o
0

e

KO
Ho
Ok

9]

T

~

Ol
<0
80

0L

Ny

00
4

——
1o

Ny

Front View

_17_



Plane View

ISO View

<30 2¢ 4>

_18_



4e+03 (mm)

2e+03
Je+03

1e+03

[
\
A

#

| v\%

AU [T

%

\
W %gm—a ~V
H mvfﬁpgm_.ﬂ,_ _ A | A
e
...?A h
4 i, )
Ui

e
LA
it sty
e ,..»xl__.
%m..w msrﬂq:‘
_AQ, Y )
.JA_? | vﬁ?

.r Aa___ :.A \_x N
%5. Mok i /N
JRTEIN
‘t__m‘yﬁmw‘ i %
Al _.
AR
|

144,660 EA

- Node :

1 484,322 EA

- Element

A

Ki
i

-
o

(H0
Ok

4

0

0K

o0

T

Ay

KA

R0

00
0

fal
RO

00

& K4S Average Static Pressure 0

_19_



Air Outlet: 0 atm

L

Airinlet: 60m/s

2.000 (m)
1

nJ
KA

RO
00
0

aJ
RO

Y
Ki

RO
00
0

[all
K"

i00
70
ol
K
o1

Y

i
1=

Ul

- 2o}

verage Static Pressure 0

A

oot=2
TeE =

g ZE9

FoIE

Afr Outlet: 0 atm

Air inlet: 60m/s

1.500

Y
KA

R0

00
0

[all
KIr
A\

A
X

-
o

(H0
Ok

=
Gl

g
S}
Lo
Ok
00
70

3
70

H
IH

wl

-

ol

2 0.001628 MPaZ LtEtE.

==
=

F

o &

a
J

i00
70
ol
%0

ol

Ny

l
1=

Ul

- 2m)}

_20_



Pressure
Contour 1
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Velocity
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e

@7 Structural Steel /@

Fatigue Data at zerc mean stress comes from 1598 ASME BPV Code, Section 8, Div 2, Table 5-110.1

Density 7.85e-06 kg/mm’

Structural

‘

% Isotropic Elasticity

Derive from Young's Modulus and Poisson's Ratio
Young's Modulus 2e+05 MPa
Poisson's Ratio 0.3

Bulk Madulus 1.6667e+05 MPa
Shear Modulus 76923 MPa
Isotropic Secant Coefficient of Thermal Expansion 1.2e-05 1/°C
Compressive Ultimate Strength 0 MPa
Compressive Yield Strength 250 MPa

-5.6e-1
"
s

Strain-Life Parameters -“_H'-"'--.

-5.de+0
0.0e+0 1.0e+1
36e+0
=3
E=
b=]
5-M Curve =
o
=
1.9e+0
1.0e+0 log(10}) 6.0e+0
Tensile Ultirmate Strength 460 MPa
Tensile Yield Strength 250 MPa

- ZcABE 3

o
@ Foam, expanded polystyren.. / 4@
Uata compiled by the Granta Uesign team at ANSYS, incorporating vanous sources including JAHM
and MagWeb.

AMSYS Inc. provides no warranty for this data.

Density 2.993e-08 kg/mm’

Structural

|

“ |sotropic Elasticity

Derive from Young's Modulus and Poisson's Ratic
Young's Modulus 9,328 MPa

Poisson's Ratio 0.2739

Bulk Modulus 6.876 MPa

Shear Modulus 3.6612 MPa

Isotropic Secant Coefficient of Thermal Expansion 5.916e-05 1,/°C

Tensile Ultimate Strength 0.3795 MPa

Tensile Yield Strength 0.2236 MPa
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= =

@ Silicon Anisotropic /@
Density 2.33e-06 kg/mm’
Structural v
Anisotropic Elasticity E
% |sotropic Secant Coefficient of Thermal Expansion

¥Ry

1rc

Coefficient of Thermal Expansion

 2.0e+1 c 1.56+3

Zero-Thermal-Strain Reference Ternperature P o

4-2. DX xA

D: Static Structural front
Fixed Support
Time 1. s

[A] standard Earth Gravity. 9806.6 mm/s?
B Fixed Support’

s Flet A=sX2de2 JEHYe g0l 20e 2HUE WE 220 FIX =



Components: FreeFree, 0. mm

D: Static Structural front

Displacernent

Tirne: 1. 5
[ Displacernent
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F: Static Structural side
Displacernent
Timne: 1. 5

[] Displacernent
Components: Free,Free,0. mm

0.001565 MPag.

I
2
i
09
0z
1
:‘?:I
e
x
ﬁ
0
ke
=
I
00
Q'ﬂ
rr
ral
L
of
i
ro

W Ye S0l 2lst PFxols Z

S0

O T L
zIthssE2 d=UE0l DEHE 2HF 20 AN 38.889 MPal0l Zdotl) U2MH,
UBHAOl S=2E0l 250 MPaEL ®I| MHE0 *x&Hez otdst ez HHE

D: Static Structural_front
Equivalent Stress

Type: Equivalent {won-Mises) Stress
Unit: MPa

Tirne: 1

Max: 38.880

Min: 2.7481e-6

38.889
34.568
30.247
25.926
21.805
17.284
12.963
8842
4.3
2.7467e-6
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D: Static Structural front
Equivalent Stress

Type: Eguivalent (von-Mises) Stress
Unit; MPa

Tirne: 1

Max: 28880

Min: 2.74ble-6

38,889
34.568
230,247

<Von—-Mises 2

|

N
e
0z
0%
0
10
=2
10
ror
£
o
o
ro

D: Static Structural_front
Total Deformation

Type: Total Deformation
Unit: rmm

Tirne: 1

Max: 0.044405

Min: O

0.044405
0.039471
0.034538
0.029604
0.02467
0.019738
0.014802
0.0098679
0.0049339
o]

0
2
0%
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0.044405
0.039471
0034538
0.020604
002467
0.019736
0014802
0.0098573
0.0049339
0

2

F: Statk Structural side
Equivalent Stress
Type: Equivalent (von-Mises) Stress

Unit: MPa
Tirme: 1

Max: 29.976
Min: 1.086%e-6
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F: Static Structural side
Equivalent Stress

Type: Equivalent (von-Mises) Stress

Unit: MPa
Tirne: 1

Max 29.976
Min: 1.0865e-6

20076
26845
23314
10084
16853
12322
09919
5.6813
2.3306
1.0860%e-5

F: Static Structural_side
Total Deformation

Type: Total Deformation
Unit: mm

Tirne: 1

Max: 0.033571

Min: O

0.033571
0.029841
0.026111
0.022381
0.018631
0.0n452
0.01119
0.0074602
0.0037301
0
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F: Static Structural_side
Total Deforrnation

Type: Total Deformation
Unit: mm

Time: 1

Max: 0.033571

Min: O
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