point)

41

Enthalpy

(( we -Maddox)

62,000 Kj/mole
(dew point) (bubble
Y1 (Kgmol/Hr)
LA/ = (Lean feed + Y1)/ Rich gas
(HLHY)



31 Heat capacity
Cp=A+BT+CT2+D T3 ... LG (4.1.1)
Cp=A+BT+CT2+DT3+ET4.....GCaS s (4.1.2)

Chemical Property
Handbook  Carl. Yaws

32  Enthalpy 1
AH =\CpdT =™NA+BT+CT2+DT2dT...... Lig e (4.1.3)

AH = (AT +(B/2)T2+(C/3)r3+{D/4)TAN........ (o (4.1.4)
AH= jcpdT=\{A +BT-CT2+DT2+ETAdT.....c.0..... Gas...(4.1.5)
AH ={AT +(B/2)T2+(C/3)r3+(D/4)TA+{EI )r B)i>........ Gas..(4.1.6)

TT.TB.TA (Kelvin)

(K)
51 (Lee-Kesler equation) Acentric
factor (Antoine equation)
(Error)
INTW = £ (T 1) +COT)(TI )i (4.1.7)

I'0- 5.9 271 4 128862InTr +0.16934776.o.. (4.19)

[ =15.2518-15875-13.4721in 7, + 0.435777:6.......covvvvvrnnn (4.1.9)
(Error) " 0-1%
52
(Deshmukh)
(A =<LVK)

(0 6 and Maddox)

26



27

08 T A LA™ -2AD (4.1.10)
, =A AMAh+a: 2Ah+..+ AaA8+ Ab.ccen, (4.1.11)
8 (( enand Maddox)
y1=¥4 ,+r+L“' o (41 12)
v
Fn) -
l, =
9
T
(V0 L i (4.1.13)
X = Second tray
K = Top tray
10
Stage 1
R T (4-1. 4)
x (11+1) = Second tray
i stagel
tage 1
LV+Vnel = v L +liiii, (4.1.15)
l, =
F0 =
Lm0 =



", (1/1000)
0.00L
001
1000 (1000/L0000000000)

13 stage 2
r2=1» 17+ Ta_(TTZlTHN L 41.16)
H =
Tr
ta =
14 Top tray
m _ AT-\cp2(Tpg - T2)]
1DG = U e (4.1.1
PLO
= Dry gas
70 = Lean oil
Hat = Top tray
Cp2 - Second tray
CpD -
- Second tray
15 Top tray 0.5 Kelvin *
Top tray 5

001
16



/ Input Data /
/

Guess Temp (Top,Bottom)
TT.78

—a
4

Guess mole
Gas outle
Y(1)t

I

Y

Calculate
Equilibrium
Constant
I
Y
Calculate Gas
Outlet (New)
Y1

S
el

|

ABS (Y1(new) -Y1(old)
<0.001

Calculate
Top Temp
TT(New)

ABS (TT(New) -
TT(Old))
<0.01

Calculate Energy
Balance find
T8

ABS (E(in) - E (Out)

<1000

Print Qut



4.2
1
(Deshmuck)
2
VP =2 V22 g e
Vi
K =
f, =
If =
Ki =
3
%
Es = S"*II‘S
s -1
Vs- Lf *Es

30

42.)

(422)

423)



10.

Netoverhead = Vs +V1
Leanoil = Feed - Netoverhead

5.
VI, K
= -ZEP . ..(4.2.4)
Vs = Vgt Bgan - . ...(4.2.5)
Lip = (4.2.6)
6. (Bubble paint)
(Dew point)
T ;
(Reboiler)
(Bubble point)
8. (Condenser duty)
(Bubble point)
9 (1/1000)
0.001
0.01

1000 (1000/10000000000)

31



INPUT from
Absorber

U
A 4

CALCULATE
L(F).V(F)

A 4

GUESS SUMV/(F)

S(NEW SUMV/(
oLD
UMV/(F))<=0 00

YES

CALCULATE E(S)
V(S)

GUESS
STRIPPING

oLD
SUMVF=NEW
SUMVF

FACTOR(S) FOR
FIND ES

ABS(ES(new)-
ES(old))<=0.0C05

YES

CALCULATE FOLLOW

ITEM 4,56

Calculate T(buble
point)&T(dew point)

JLALONEK

Guess T gas ott

—

Calculate energy i
balance and !
condenser duty |

ES(OLD)=ES(NEW)

ABS (Ein -

YES

Print Out



33

L
2 (Bubble paint)
3. . (Dew point)
4.3
(Deshmuck)j

mo_ _ ] <& SN Zy tlpos + )15
u,_muspaynaz%UBJm B HBNMM)

23-(1-b)z2+(a-2b-3b2)zv-(ab- b2-e 3)=0 (432)

ZL+(2°5+15

\nf,L=-\n{ZL-B)+{ZL-\)B, )iee - 5,)In 5 15 (4.3.3)
23-(1-5)22+(a-25-352)z/ - (aB- 52- 53)= 0 oo (4.3.4)
_aP :bP
Ry > =R
b - B b
T 2«r2> (- By

a b

a=Y*zxxd@uaj)'o(!- ki) ' b=X xbi



(™ Start ~
t
MUt p.
i —0

3

U, = 0.457233P Pc2/ Pc2[l + m( - 7>°5)f
6, =0.077796 PPc/Pc
6=6+Xx56,

§=/o4]

' S

EEl
N

U=0+XX{aky 7\ - *J
dummy = dummy + X1a“s(i- A )
j-J +1

w S

R
1

A= %[20,0'5dummy]

B, =b,/b

i=i+]

T

e ——E B

Yes

A=aP/(RT)

B =bP/RT
Call] z
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Y=Y, -dirt = 1,23 . N ) (442

1
(Newton-raphson)

x '1Q %



INPUT DATA MOLE
FRACTION (X(i)) AND
PRESSURE (P)

Y

GUESS BUBBLE-
POINT
TEMPERATURE

(To)

SET K(i) VALUE

Y (i) = K(i)X(i)

4

CALCULATE
FUGACITY(fl) OF
LIQUID
(T.P.X(i)

CALCULATE
FUGACITY(fv) OF
GAS (T,P.X(1)

USE NEWTON
RAPHSON TO GUESS
NEW Tb

Y'(@i) = Y(@)ffv)

Tb = Tb/(sum Y'(i))
h

]
|
!
|

Y(i) = Y'(i)

A

PRINT RESULT
BUBBLE-POINT
TEMP (Tb) AND
VAPOR
COMPOSITION i

36



45
P yl
Td Kl Xi
X, Z¥ U K Lisesseennsnsssrsnnnnns (45.1)
Xi
XL = XiEr{i=W . N) (45.2)
X () Xi
Xi Xi
....................... (45.3)
3

GHOTANUNIVERSIT) (454)

X1

37



/

P
4

INPUT DATA
MOLE FRACTION
(Y(i)) AND
PRESSURE (P)

1

J
{
h 4

GUESS DEW-
POINT-POINT
TEMPERATURE
(Td)

SET K(i) VALUE

|

h 4

X(i) = Y(i)/K()

&

USE NEWTON
RAPHSON TO
GUESS NEW Tb

Td = Td/(sum X'(i))
A

Lo

CALCULATE
FUGACITY(fv) OF
GAS
(T,P.X())

CALCULATE
FUGACITY(fl) OF
VAP (T,P,X(i))

X'(i) = X(i)(fw/fl)

| COMPOSITION

J

ABS(X'(i) = X(i)
< 0.00001

h 4
PRINT RESULT
DEW-POINT

X(@i) = X'(i)

A




39

(Flow diagrarm)
46
461 ' (The equality constrain)
A+ KE =Vl (4.6.1.1)
LntU +Lndy =v2+ L2, (46.12)

+ynK 4 =y K +xmflntl....... (4.6.1.3)
XLntu +yLnty =y 2+ X 2L 2. (4.6.1.4)

HLX+ hntd/nix + Qresctly ] = hnbVx + H b nx.... (4.6.1.5)
LtXLH nix + Livbyhmix + Qrtdly =h2V2+H2  + Qe (4.6.1.6)

T O S (46.1.7)
h=h(p,T,Y) s (4.6.1.8)
H=H(p,T,X) s (4.6.1.9)
h- MyCP(AT) oo (4.6.1.10)

H =mxCp(AT) v (4.6.1.11)



46.2

46.3

2> = Lo (4.6.1.12)

1> 1 (4.6.1.13)

X2,02 ~ X1,C02.0000munns (4.6.1.14)

, (The inequality constraints)

0.01 Mol%
XEL<OM (Mo0l%)...(4.6.2.15)

Minimum < Lm <Maximum.......(4.6.2.16)
Minimum < Vm < Maximum......... (4.6.2.17)

(0] o1 11 O | S (4.6.2.18)

O (4.6.2.19)

R |~ Wi (4.6.2.20)
(Reboiler) O rebiter (Condenser) Q condemer

Minimize : QreboiUr........ovvvvveer (4.6.2.21)

40



Se: Objective
Function and
Variable

Find Gradiant
df/dx
df/dy

Set New XY
X=X+Ldf/dx
Y=Y+Ldf/dx

Calculate Objective
Q(reb} Minimum
with Constrain
Gas Out < 0.01%Mol
Maximum flow Gas & Liquid
Minimum Flow Gas& Liquid

Check No
Minimum

Find new X,Y

Q(old}-Q(new
0.000

Print Parameter

at Optimum
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