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2.1 OE:l OH A__Il Steady State Conduction

Steady State Conduction flux

Al 0| & AT 4;
. daif f
flux = kx AL
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- 80°C — 25°C
flux(hot) _
0oV 0.011W /mk X 0.0015m
c = 00TTW/m |:> = 403 W /m?

AL. = 0.0015m

0°C — 25°C

flux(cold) — o
0.018W /mk X 00015m

= —183 W /m?

0.0015m
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Steady State
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Transient
1XF 22 AT _dif f = T(in)-T(out)
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N
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Time Step flux
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3.2 1At oj M & XML axeys zn

1.handle_stress

Stress

parallel drinking watering

Maximum von mises stress

parallel 0.1853 Mpa
drinking 0.2727 Mpa
watering 0.2309 Mpa
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=
2.grab_stress High
Stress

parallel drinking watering

i

Maximum von mises stress

parallel 0.05246 Mpa
drinking 0.03880 Mpa
watering 0.03685 Mpa
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1. Design €Y
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2. objective x|’
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3.2 1Kt Sf{ M & X[ Ht  xmz

3. constraints

Ol R7kX|9 ol Z2urS EMZE Mgt 2= TELL

1. H| H|Bt : displacement {421} magnitude 7t max @ nodeE &=Lt
oll'd node O static displacement constraints 27,
(27|= 4 Ak 2 H=E5IRI)

2 XSt : von mises 8HA At maximum ¢! elementES =LY
2 A0 static pressure (von mises) 278,
A7|= oM d1tgtE 2 H=E5HRICE )

hwdisp 1 DISPLACEMENT LB -0.01 UBO.O

hddisp 2 DISPLACEMENT LB -0.012 UB D.O12

gpdisp 3  DISPLACEMENT LB -0.0017 UB 0.0017

gwdisp 4 DISPLACEMENT LB -0.00047 UUB 0.00047

gddisp 5 DISPLACEMENT LB -0.00061 UB 0.00061

hpdisp 6 DISPLACEMENT LB -0.00062 UUB 0.00062 ») 1 2 7 |-X|
hdstress 7 STRESS LB -0.24 UB D.24 °
Y constraints g
apstress 9 STRESS LB -0.053 UB 0.053

awstress 10 STRESS LB -0.039 UB 0.039

adstress 1 STRESS LB -0.037 UB 0.037

hpstress 12 STRESS LB-0.19 UB 019
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Steady State

Contour Plot
Grid Temperatures(Temperatures)
— 2.500E+01
= 2.364E+01
2.227E+
2.091E+01
1.955E+01
1.818E+01
1.682E+01
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— 1.273E+01
B Mo result

Max = 2. 500E+01
Gridg 1

tin = 1.273E+01
Giid= 4/90

Cold

Contour Plot

Grid Temperatures{Temperatures)
— 5.247E+

= 4.942E+1

4 B636E+H]1
[ 4. 331E+H01

4.026E+01
I[
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— 3.110E+
— 2.805E+01
— 2.500E+01
W No result
Mayx = 5.247E+01
Gridg 4790
tlin = 2.580E+01
Giidz 18650

SE 24 I =
25 25 (°C)
Hot 25 e 325 o=
Cold 25 s 21.6 ey




Time Step [10sec]

3.4 2Kt off A & x| X 3}

Transient
2K B2 AT diff = T(in)

60

50

40

30

20

10

10

20

-T(out)

y = -7.431In(x) + 48.673

30 40
T(in)-T(out) [k]

50

60

e
s
1z
IS
=

> AlZtol| 2 fluxE F5t7| ls A2
&5l @2 HIOJE S =AM
y = —7.4311In((Time Step)/10) + 48.673

t
AL XAleff 6. 361><y

*6.3612 S20| = 280|A 23S SEtAEIF F0|Zo| € M =0\t

70

Time Step flux

w 1
1 . —x(—7.4 1x1 (—) 48. 7) = 418.45 W /m?
6361m2k 31X In 1 + 48.673 | k /m

w 600
600 6361—><( 7.431><1n(—)+48.673)k=116.09 W /m?

m2k 10

> x-axis = LogZE y-axis&

Linear2 A™ = heat flux 12 600 flux 2+ CH €



3.4 2Kt off A & x| X 3}
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Transient

SE 24 @ =2H A4
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Hot 25 b= 325 ey
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3.4 2K off A & =[H 2}

1.handle _stress Hi

parallel

[ A
i3

-

gh

Stress

A
ot

i

drinking

1z
I
i

low
Stress

watering

Maximum von mises stress

parallel
drinking
watering

0.3473 Mpa
0.3865 Mpa
0.4062 Mpa




3.4 2Kt ol M & XMt axem zm

-
2.grab_stress High
Stress

parallel drinking watering

Maximum von mises stress

parallel 0.1372 Mpa
drinking 0.1977 Mpa
watering 0.2021 Mpa




80| S Helet =42
CIXtel 9o = X|7dst
Ck.

2. objective x|’

v Responses : C|At21 HHO| volumefrac
v Objective : minimization of volumefrac

3. constraints

DISPLACEMENT
DISPLACEMENT
DISPLACEMENT
DISPLACEMENT
DISPLACEMENT
DISPLACEMENT
STRESS
STRESS
STRESS
STRESS
STRESS
STRESS

LE -0.0025 UB 0.0025
LE -0.14 UB 0.014

LE -0.0056 UEB 0.0056
LE -0.0091 UE 0.0031
LE -0.025 UE 0.025
LE -0.015 UE 0.015
LE -0.15 UE 0.15

LE -0.22 UB 0.22

LE -0.23 UE 0.23

LE -0.36 UB 0.36
LE-0.4 UBED4

LE -0.43 UB 0.43

L 127tX]|Q| constraints.
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Steady State

Contour Plot
Grid Temperatures(Temperatures)
— 4.850E+01
= 4.589E+01
4.327E+01
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3.805E+01
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— 2.500E+01
M Noresult
Max = 4.850E+01
Gridg 6472

Contour Plot
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e
1.handle_stress | High
Stress

parallel drinking watering

Maximum von mises stress

parallel 0.1419 Mpa
drinking 0.5864 Mpa
watering 0.2682 Mpa
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-
2.grab_stress High
Stress

parallel drinking

Maximum von mises stress

parallel 0.369 Mpa
drinking 1.327 Mpa
watering 0.7309 Mpa
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