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Step1. Project/Problem statement
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Step?2. Data and Information Collection

< Assumption >

FHE LS T T2 R Ho
HE IS 0 FRULE FHUCL

A : Incompressible, Steady State operation
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Step?2. Data and Information Collection

SA WO E % S0 AR

=680.3kg/m™3 , u=2.9 *10”=4 Nes/m"2

22| S/ API-SO : 6y=250 Mpa

sE7|2 & = 100%




Step?2. Data and Information Collection

< marston &2 >
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|dentification/Definition of Design Variable

Radius of inner Pipe (m)

Velocity of Qil Flow (m/s)




Step4.
ldentification of a criterion to be optimized

Cost function

f = 2 = X2 HI : HI|AMERE X uspwf(0.05,20)

f = dxgxLxpi*(ro”™2-r"2)*c1+uspwi*(pmin+(d*fxLxv"2)/(r"2*2))*(v*pi*r"2)*
(c2*24%30)/1000;

c1: 3,600 &/Kg, c2:50&/Kwh




= R -

(@)
b
~~
>
@)
Il
o
(@)




Stepb5. Identification of Constraints

gl = (fxL*»v"2)/(2*r*2*g) —hmax

g2 = pi*r'2*v—gmin

g3 = pi*r'2*v—gmax

g4 = (r/(sart(2) *(ro—r))) * (omin+ (fxL* (v*2) *d)/(4*r)) —smax/5

g5 = (r/(sart(2)*(ro—r))) * (pmin+ (fxL* (v*2) *d)/(4*r)) —smax/10
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Optimum point
¢g4 OLM | A5 R:O16855 m
V=1.4848 m/s

F=171242

0 | | | | | | | | | |
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* AA A $5-59 1304B/D
=47 29 34 - 60kg /e

A 34 4%

< Real value VS Optimum point >
Optimum point @ 9FE A= 1
R=0.1758 m (t=2 mm)
Real value V=1.3635 m/s
R=0.16768 m (t=10mm) F=96 A&
V=1.5m/s Optimum point @ 9F&E Hl 4= 5
F=180 9« R=0.16855 m (t=9.1mm) (e=0.5%)
V=1.4848 m/s (e=1%)
F=171 A&







