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Design the geometry of duct and hood which can reduce material
cost without any other additional cost, e.g. power consumption,
purchasing of more powerful fan.

The new duct shoud be operated at least the same performance of
the exist one.

Material cost is directly related to the surface area of the sheet
metal.




Data and Information Collection
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e d : diameter of the duct (m)

e | : length of the duct between d
hood and ceiling (m)
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e d : diameter of the duct (m)

e | : length of the duct between d
hood and ceiling (m) v
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e D : diameter of the hood (m) D

e L : height of the hood (m)




e Total surface area of the sheet metal

Mindirlnize f = zdl
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Optimization with SQP
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>>x0=[0.01 0.50.50.1];

>>A=[10-10]:
>> b=0;
>> options = optimset('LargeScale','off','Maxlter', 100, 'Display', 'iter'

);
>> [x,fval,exitflag,output] = fmincon(@op_project3_objfun,x0,A,b,[],

[1,[0 0 0 01,[1,@op_project3_nonlin,options)




Optimization with SQP

Z
Max  Line search Directional First—order
lter F—count f(x) constraint steplength derivative optimality Procedure
0 5 5079.19 3420 Infeasible start point
1 10 15507 787 .1 1 1.49e+004 2.97e+005
2 15 14386.5 36.95 1 =723 1.19e+005
3 20 12550.9 36.56 1 —-1.73e+003 3.83e+005 Hessian modified
4 25 12695.8 9.533 1 1.29e+003  6.5e+003
5 30 12130.9 2.487 1 -206 1.04e+004
6 35 12309 0.6373 1 218 2.27e+003
7 40 12441.3 0.1512 1 141 2.67e+003
8 45 12504.7 0.02693 1 63.9 1.48e+003
9 50 12522.1 0.001823 1 17.5 407
10 55 12523.4 1.772e-007 1 1.36 88.1
IR 60 12523.4 0 1 -0.00178 8.83
12 65 12523.4 0 1 -0.00214 0.126
13 70 12523.4 0 1 -1.3e-007 0.000388 Hessian modified
Optimization terminated: magnitude of search direction less than 2*options.TolX
and maximum constraint violation is less than options.TolCon.

Active inequalities (to within options.TolCon = 1e-006):
lower upper ineqglin  inegnonlin
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Optimization with SQP

2

X:
0.0223 3.5609 0.0550 0.0275

fval =
1.2523e+004
exitflag =
4
output =
iterations: 13
funcCount: 70
Issteplength: 1
stepsize: 9.3024e-009
algorithm: 'medium-scale: SQP, Quasi—-Newton, line—search'
firstorderopt: 1.3543e-004
message: [1x142 char]
theta_final =
61.5594
Height =

0.0165




Problem Setup and Results

ptimization with GA

Fitness function: | @op_project3_ohjfun

Mumber of variables: | 4 | DE:I J—j—l'
Constraints:
Linear inequalites: &= | [10-10 | b= | 0 |
d=0.02228
Linear equalities: feg = | | beq = | |
Bounds: Lower = | (ooon] | Upper = | | 1=3.56597
|

Monlinear constraint function: | @op_project3_nonlin

D=0.04426

Plots

L=0.02212

Plot interval: | 1

[1Best fitness [[]Bestindividual []Distance
[1Range

[] Selection

[] Expectatian [ Genealogy
[1Score diversity  [] Scores

[ Stapping [ kax constraint

f=12526.6

[] Custom function: |

RBun solver

[JUse randaom states from previous run

Pausg atop

Current generation: m

Status and results:

Clear Status

G& running,

G4 terminated,
Fitness function value: 12626, 600359717064

and constraint violation is less than options, TalCon,

<

Optimization terminated: average change in the fitness value less than options, TolFun

~
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Fimal point:

1 2 3 4
0.07728  [356597  |0.04476 0221z |




Optimization with PS

Problem Setup and Results

Ohjective function! | @op_projecta_objfun
| -z
Start point [0.05 1 0.50.5] |
Constraints:
Linear inequalities: &= | [10-10] | b= | ] | d=0.0227
Linear equalities: Beg = | | heq = | | |=3.57682
Bounds: Lower = | | Upper = | | D=0.0227
Monlinear constraint function: | @op_project3_nonlin | ’
L=0.01116
Plots
Plot interval: | 1 | f=12762
[] Best function value []kesh size [JFunction count
[] Best point [ tax constraint

[ Custam function: |

Bun solver

Pausze Stop

Current iteration: |

Status and results: Clear Status

Pattern search running,

Warning: Divide by zero Warning: Divide by zern,

Pattern search terminated,

Objective function value: 12762, 322878358152

FMaximur number of function evaluations exceeded: increase options, MaxFunEvals,

< ¥
s, 4

Final point:

1 2 3 4
0.0227 357682 |0.0227 00iteE |




Optimization with GRG
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- Summary
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«d=0.1000, 1=2.5700, D=0.1400, L=0.1350, f=41489
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«d=0.0223, 1=3.5609, D=0.0550, L=0.0275, f=12523
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