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Problem Formulation
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Problem Formulation
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Problem Formulation
Assumption \
1) B2 S e & ol X &4
F Al g
2 ) Condenser EUH A2l steam 2&=
Ol2& XM gtol H20| 2 & 82}
+= == 30C 2 &£4.
3 ) Condenser € XILIA LI2 steam

Lot H BN .
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Problem Formulation

2. Specified Data \

- 227 &= & HEl 2 &S

P =P, =10 MPa
- MG THA Al &
P=P,=P. =P, =0.7 MPa

- condenser 2 &8 : &2k T,=T,=30C
0|22 P. =P, =P_(30T) =0.004246 MPa

— Turbine efficiency : r =88%=0.88

- Pump efticiency * 5 =88%=0.88
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Problem Formulation
3. Design Variables \

~2Zd steam HEAN =HE =25 T
-1 gHels XY = XH%‘AI SE 25 T,
-1 HEIZ2 XL = WA S E2: Y
4. Intermediate variables
ol @ ot statel] AIEL|, A EZ1|, state?2l]| =&
hl’ ZS’hZ’hB’h4$’h h’ , 3’T2

kA egs2 1, I,y 8= 28 JIs
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Problem Formulation

h, = 2123.8+ 2.5025T,
h,, = 2030.046 +1.37037T, —— h, = 2041. 296 +1.50623T,

hs h+ |:0((T3 T)"'IB(rs T)"‘}/(rs T)+ (T4 T) —(|-3 T)}
¥ O.2125T3 —35.1182

50439 54305)— h, =h,—p,(h,—h, )

h,. =125.79+
8.4533—0.4369
h = (1914.706+1.50623T,)y +126.59

S, =95.3159 + 0.002944T,
_ R | / _ Y2 T2 é 3 13y, &4 T4
33_82+|\/| aln(Ty /T,) + p(T; Tz)+2(T3 T2)+3(T3 T2)+4(T3 1)

+3.3642x10° xT,? —4.4850x10° x T, +0.7132

T, =—173.072+0.69935T, /
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Problem Formulation

5. Objective function \
W +Wturbine2 _ hl_hz +(1_ y)hs _(1_ y)h4

_ turbinel

nc cle 2 2
e Qboiler + Qreheat hl B h8 + (1_ y) h3 B (1_ y) h2

minimize
—_— =
= 77t(hl_hzs+ha_h4s)

Y [y+nA-y)h - @-y)h, +@-y)h—(h,-11.7)

> Nonlinear !! /
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Problem Formulation

6. constraints. \
1) 2 I Al % 535C<T, <600C
) MY A 25 373.5C<T, <600C

3) state 72| I ET|

h, <697.2 ki/kg =) (1914.706+1.50623T,)y < 570.63

— NonlinearSl 2=2L271/
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Solving:--

JF = A

HA d_ /M

x|

> Infeasible =J|gt

T1 550
T3 500
y 0.5
f -0.618
> Feasible =)

Excel & fmincon

>

(T,, T;, y) = (550,500,0.5)

T1 550
T3 500
y 0.208
f -0.435

2t (T,, T, y) = (500,500,0.1)

>

T1 550
T3 500
y 0.1
f —-0.392

-

T1 535
T3 500
y 0.2097
f —-0.43

J

AnEE
’5‘5: Hanyong University

Optimum Design




Solving--+ Excel & fmincon

Multiple solution?
—Jej=E Ao 2= 0t A =0l /

S~—
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Solving:--
> Tolfun , maxiter ,

~ 9/9]

2 AL

»>2 8 43%2 46% =
OFLIXIEF &2 & 2] 7

DF:O ~

BA == o

Excel & fmincon

maxfuneval !!
JEAIA  E206tH =

OF|

T1 600
13 600
y 0.2025

f

—0.459

—

AF|™MOR H0 & 3

N~—

= A

D2 M2I5IH o] &S

= O M
A0l S&EH MA 0l==

A =L
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> A A2 O etI?

1.600C2 2= M=2| stAXI
2> &M= 600TC 20t €2 2 550C(&
Cuge 125) i

2. 2 Mgl HE 28 MotE =35 floll =
Ot

Ol . (Rl £H = O
3. B2l DK 410 XICHS Y& 0|
X

N

=
=

Ol 43% &

Ej}‘ Hanyong University 15 Optimum Design




20z2™;)

MEZ330| e =2 (OIHBE T

=
=

O &l =2 20%

AZIE= 20| 8LL.
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