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Formulation of Project #1

Step 1. Project Statement
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2 Review &« modiication SRR SR S
Formulation of Project #2

v . Darcy-Weisbach Equation -by Fluid Mech.

* Von-Mises criterion-by Mech. Of Materials.

* Heat Transfer Equation -by Heat transfer.

e Vabration.




Formulation of Project #3
ditional costrain-vibration
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Formulation of Project #5

Step 4. Identification of a Criterion to Be Optimized
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Formulation of Project #6

Step 5. Constraint.

o 9,:(z,-1z,)-H +h +60

h,, = 7.783(10‘4)81i

4.75

_ D°

h, , = Q- [2.644(104)+ 6.527(104)(

Q

(at 0.0786 < %s 2.357)

o Y9 3\/012 +O'22 - 0,0, —33.33(106)3 0

22600 (D + 2t )AT
Lo ( )

: 5 X - 1< 0
D + 2t )lIn hl + 8
( ) :




- 2. Review & modification_-
Formulation of Project #7

Step 5. Constraint.

g,:0.393D*-Q <0

g.:Q-1.571D* <0
:0.05-D <0
:0.001-t<0

0,:0.01-Q <0

18.85-d -t <

:0.0003—-Ap- <0
. ; 206.5-10° S h:Q=VA—>V:%=

R
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1 1. Sl ot &=

2 = ax = |

3 | cp 500 U/kg-K)

4 row 9806 (NS ~3) sigmal | 13961467 (Pa)

3| a 0.001 sigmaZ2 | -4487933 (Pa)

6 Eoncrant ariabile alpa 0.00000305 (won/N

7 rop 7850 (N/m#3) pl 600000 (Pa)

a 3 50 J/m-K) p2 500000 (Pa)

9 h 5 U/m2:0

10 qallow 250000 o) hi 0197338 m

11 qdot | 2s0000 w

| Design Variables 2[00, LG, LT o)

13 0.21403964 0.004599222 0.0667639

14 1

15 p(p2-pl) -100000 (Pa)

16 ) H 50 (m)

17 properties temp 50 K

18 1 60 {m)

19 equility constraints =

50 e SR inequility constraintsCf|

21 -(cp*row*g*temp-gdot)*alpa/( a*rop*3.14*(d+t)*| + cp*row*g*temp*alpa) | -0.154312 el

22 Constrain 1 p/9806+hl+I-H 0

23 Constrain 2 ( sigmal”2+sigma2”2-sigmal*sigma2)~0.5-23.23*10"6/2 -3.65E-07

24 | Constrain 3 gdot-gallow 0

25 Optimization Constrain 4 0.393*d"~2-g -0.048759

26 Constrain 5 q-1.571*d"2 -0.005208

27 Constrain 6 0.01-q -0.056764

28 Constrain 7 0.001-t -0.003599

29 | Constrain 8 0.05-d -0.16404

20 |

31

32

33 |

" ALl ST Sheetl . Shests FShests 7o T e

Z=H| |




Solve by Excel
) ] e BE P T2 gl A & T gl 2 @ RS R
w B Jf #T S SmatAt| ME TSMY RE IR SO¥ EAY JIE | SOHUI | WAS O2@/SiSE WodAit M2E RH 7|=
e ot - S - - -1 - R - - APX} ~ . =
| & YBAEZO|M . ne = w3 wAE
11 dl £
k1]
2
A B C D E F G H I
1
2 ALtz Qof
3 Iy gk 1 3 4 B
5 g g
6 d 0.21403964 0155 0154944681 0154833932 0154766878 0148516878  0.141885435
7 t 0.004599222 000356 0003504375 0003393012 0003325586 0.003191288  0.003048794
8 q 0.066763895 0.0100001 0.0100001 0.0100001 0.0100001 0.0100001 0.0100001
9 =20 4
10 SES21  -0.648613377 -0.275026522 -0.275167335 -0.275449679 -0.275620004 -0.283976991 -0.293410514 -0.3041
11 AP g Ee AlL2| g B A7 B g Ty I l
12 2 A 28 LERELICE 2 ANQIRY B dse
13 SO 2 FA|ELLCEH | O:| 3|:
14 o
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/3.Find optimum solution

olve by Matlab- GA,

ke Patterny Search Tool
File Help

Objective functi... | @objpipe Options:

Start point: [ 0,155 0.00356 0.01 (= Poll
Constraints:

Linear inequalities: A = y
Linear equalities: Aeg = Complete poll: oft
Bounds: Lower = |

Poll method: Positive basis 2N

Polling order: Consecutive
Plots

Plot interval:

[] Best function value ] Mesh size #l Search
[] Function count ] Best point

[] Customn function:

Fun solver

Start

Current iteration:

Status and results:

Pattern search running.

Warning: Divide by zero. VWarning: Divide by zero.Pattern
Objective function value: -Infinity

Optimization terminated: objective function has reached -

[__= Stopping criteria

Fitness function: @obinipe

Number of varia... 3

I Population

FPlots Population type: Double Vector
Plot interval: 1 Population size: 100

[} Bes=t filness [] Best individusl [ Distance
] Expeciation ] Genealogy ] Range
[J Score diversity ] Scores
[ Stwopping

[] Custom function:

Creation function: Uniform

] Selection
Initial population:

Initial scores:

Initial 0 H
Run solver DS EAlgs
[] Use random states from previous run

= Finess scaling

= Selection
Current generation: | 100

Status and results: iC

= Reproduction

= rMutation
=4 running
SA terminated = Crossover
Fitness function value: -12611 069867 203028
Cptimization terminated. maximum number of generations exceede

= Migration

L

> = Hybrid function




:.. -3.Find optimum solution -
Solve by Matlab - fmincon (1)

— -
3 Editor - C:WProgram FilesWMATLAB 704WworkWconpipe.ms= l« (B
fle Edit Text Cell Tools Debug Deskiop Window Help b Pl
DEE ‘v & Af @80 RAN DA suck BODB&DO
1 sfunctionlc,ceal=conpipe(x) I
2~ c(1)=-100000/9806+x(3)."2. /(x(1).75)+(2,644¢ 10" =4+ (6.52T 10" =)« (x( 1) . /x(3) ) "(0,237) )+0.0873+(x(3)"2) . /(x(1).~48)+10;
3-  c(2)=((600000./(2/x(1)+x(2)))."2+(x(1)."2+(600000-9206+60) . /(L+x(2) + (x(1)+x(2)))-7650+9,81+60) , ~(2)-(600000, /(2/x(1)+x(2)) )+ (x(1). "2+ ( 6O0000-3606
4 - c(3)=60/((1og((x(1)+2ex(2))./%(1))/(2¢p]()e50«B0) )+1/(2epi( )sB0e50s (x(1)e2+x(2))))-250000:

5= c(4)=0,393x(1).72-%(3);

6~ c(5)=x(3)-1.5Tex(1)"2;

7= c(B6)=0.01-x(3);

8- c(7=0.001-x(2);

9= c(B)=0.1-x(1);

0D- ceq=l]; D Editor - C:WProgram FilesWMATLAB704WworkWobjpipe, ms
1 File Edit Text Cell Tgols Debug Deskop Window Help

< Dl ‘fmBre @ MAf 0 RAN DA suck

. pipeplotm x| conpipe.m+ x objpipe.me xj | function f=objpipe(x)
2 1==( (5000 9808+ 60+ % ( 3)-B0/( ( 1og( (x(1)2265(2)) . /(1)) /(2epi()+50+60) )+1/(2+pi () #6050
3 s(x(1)220:(2)))))+0.00000305/(0. 001+ 78500p i ( ) o (x(1)+x(2) ) +E60+5000+ 9806+ x( 3) « 60+0. 00000305) )
4

B Editor - C:WPROGRA~IWMATLAB~1Y
File Edit Text Desktop Window Help
D E ‘@~ & A f,

<

| = olpeplkm ¥ conpipe.m= ¥ obipipe.m- X

«0=[0.155, 0.00356. 0.01]: . —
Ib=[0.0.0]:

ub=lint.int,inf];

for i=1:1:50:

options=optinset( Max(ter ,i):

®(i, :)=tmincon( objpipe ,x0,[).1). 1), 1) 1].1), conpipe’ options);
[kCi,:), 1Ci, ) )=tmincon( 'objpipe ,x0, (1. 11.01.0).1).1). conpipe ,options):
end

WD~ W0m &M

<
conpipe.mes x OHIZ m x|




- -3.Find optimum solution
Solve by Matlab - fmincon (2)

ow to Add (2] What's New

C:¥WProgram FilesWh...

| File Type | Size | La
Editor Autosa... 1 KB 20C
M-file 1 KB 20C
M-file 1 KB 20C
Editor Autosa... 1 KB 20C
M-file 1 KB 20C

File Edit View Graphics Debug Deskiop Window Help

g $B2B & M- tm Stack|dace

1 2 3 4

1 0.00356 001

dit View Graphics Debug Desktop Window Help
BR & ."Tl Slackzlm.

1
0.155

0.21369)
0.21393
0.21393
021393
021393

2
0.00356
0.0046624
0.0045959
0.0045969
0.0045969
0,0045969

3

0.01)
0.066328
0.066695
0.066694
0.066694
0.066694

4

File

Edit View Graphics Debug Desktop Window Help
5‘-' TI‘Stat:l_c_l e v|

$ B@

-0.2749

0.21393
021393
021393
021393

021393
n 71202

0.0045963
0.0045963
0.0045969
0.0045969

0.0045563
N NNAEGED

(0.066694

0066694,
0.066694)
0.066694

0.066694
N NECEaA|

-0.6473
-0.64838
-0.64838
-0.64838
-0.64838
-0.64838
-0.64838
-0.64838
-0.64838
-0.64838

2

3

FEX

4




File Edit View Insert Tools Desktop Window Help ~ , , , , ,
DEES M RQM® ¥ 08 = File Edit Yiew Graphics Debug Desktop Window Help
°g %I‘@‘l*h‘ﬂmcg: Base
025
& l 2 3 4 R
03 || -0.27497
"—U’.’Bﬂ@.\
i 3| 6 )
04} | /
F 1 0hR483
B AT
05} T 064833
8 -DB4838
e 9| R
el il 064833 \ﬁ E_I-o”
| - |
08y 2 3 4 5 B 7 ] 5 10 3




‘- 3.Find optimum solution -
Eomparsion of Excel & Matlab

\

|2t (d=155.58mm, t=3.56mm, Q=0.01m3/sec) S T 2| & & <

Excel : 50 iteration _
T =M E Ee g el xolollM 7] 2l
Matlab: 3 iteration




A INGORUEHONY,, 2. Review & modification -3.Find optimum solution 4. Comparison 5/ COMMERtN
AComparison with existing design

Al SO|A AFZ 5| = njo| = 44

FH =
{mm) | (kg/m)

sk
- D=214.04mm ,t=4.60mm
Tee 4 ' Q= 0.06676m>/s
SIAME =-0.648613
y.
TEEHS EF
7| = AH| nrolz
D=257.18mm ,t=6.35mm

st E f=- 0.605068

oo R

IRESRYBRNRE,

T




emparison with existing design

S M mo|Zx
2500 F3H lER




2 Review & modiication 3 Find optimum solation 4. Comparison 5. Comment
5.Comment

S5t= o A ol = &l A zo]




