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2.18
2.39
244
24
2.46
2.119
2.21
2.59
2.22
247
249
2.518
2.76
2.698
2.165
2.63
249
2.225
2.287
2.39
2.82

0.0051
0.0047
0.005
0.0036
0.0027
0.0025
0.0034
0.0046
0.0044
0.0037
0.0038
0.0049
0.0029
0.0065
0.003*
0.0056
0.0046
0.0036
0.0035
0.0036
0.0067

316.78
316.00
316.40
315.05
316.45
315.35
315.68
317.10
314.79
314.88
316.25
315.67
316.10
318.68
316.94
315.02
314.10
31327
31387
315.60
317.82

316.85
314.69
315.10
315.06
314.92
312.68
311.45
311.82
312.36
31247
312.35
312.49
31347
313.05
313.84
31247
313.64
313.15
312.85
313.08
312.35



2.89
2418
24
1.76
2.46
1.66
1.25
1.09
2.2

382.11
382.61
382.71
382.46
382.71
383.06

0.0028
0.0032
0.0061
0.0026
0.0023
0.0025
0.002
0.002
0.0042

6651.13
6447.38
6520.13
6366.25
6595.63
6249.63

319.63
316.42
316.28
313.92
31442
314.28
312.37
31398
31510

320.37
311.75
31831
317.85
311.73
315.56

312.92
312.26
311.94
313.78
311.59
312.05
311.50
308.98
307.75

392.89
392.37
392.52
392.37
392.52
392.10
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38261
382.61
382.71
36231
382.66
36241
38171
362.71
382.16
381.56
38251
382.56
36231
383.06
38251
273.00
273.00
273.00
38251
382.71
382.71
383.76
381.91
383.11

6245.75
6739.50
6646.38
6602.88
6833.75
6702.63
6553.13
6526.63
7008.13
6395.C0
6751.38
6/18.13
6549.33
6631.88
6280.25
6352.38
6250.88
6475.76
5856.13
5218.00
5162.50
2138.63
2516.13
5734.63

316.62
318.97
31761
317.83
317.67
318.35
32021
319.15
319.65
320.43
318.77
318.07
3182
312.17
312.75
213.00
273.00
273.00
312.34
311.18
312.42
308.55
309.83
307.43

392.14
392.67
392.44
392.22
392.52
392.29
392.52
392.22
392.52
392.37
392.52
N2
392.07
392.59
392.37
273.00
273.00
213.00
392.44
392.37
392.29
391.92
391.32
391.24
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Deshmukh

?

(Deshmuskh)

2

Vapor-Liquid Equilibrium — Acid gas

K = XaM s

¢ly1P =y Im IH
e»y P o=y wx,

P )
AR o« 3)

Activity Electrolyte

coefficients 1
1

lonization of water

H20 = H ++ OH - ..

Dissociation of hydrogen
H2 =H ++ HS ...
Dissociation of carbon dioxice

H20+CO2=H ++ HCO 3
Dissociation of alkanolamine

HNO+RRNH =RRNH2+0H-.

Formation of carbamate
RR'NH +CO2=RR'NCOO-+H+

Dissociation of hisulfide ion

1-3

69

Electrolytes

Activity



0

Dissociation of hisulfide ion

HS - = H ++ 5« e, (9)
Dissociation of bicarbonate ion

HCO 3= H * 4 CO 3 (1)
RR'NH MEA MEA

C02 Heterocyclic Amine

Impurity Carbonyl sulfide  Carbon sulfide

Amine 2

NH2  OH

Rt-OH +OH - =Rx-0- +HZ

R]- 0~ +C02= 1210 - OO -

Amine

Ku=y{H*)y(OH~)m(H*)M(OH=) aWerrrimerrmerrmerrenns (1)

KIC=y (H+)y(HS=)m(H*)m (HS=) y(H2 )m(H2 )....(12)

LSy (HH)Y(HCO:)m (ir)m(HCO.)/y(C02 cozK ......... (13)

K, =y(RRNH;)y(OH~)m(RRNH;)m (OH-)/y(RR NH)m{RR NH)av......(14)
Ka=y(H*)y(RRNCOCT)m (H+m(RI?NCOCT)/y(RR NH)y(C02m(RR NH)m(C02)....15

K=y (HHy( 2)m (H9m( 2)[y(HS=)m (HS-) rmmrrrrerrrrrsssrierns - 06)
Kiy=y(H*)y(COf-)m (H+m(CO2);y(HCO IM(HCO)uwmmrmrsssren (17)
<p(CO2)y (COZ)P = H(C02)y(CO2M(CO2)rmrmmrrrrerees veee (18)

<p(H2 )y (H2 )P =H (H2 )y (HA)M(H2 )ererrrrmmmmmrnnnen (19

(' —(A ......................... SYTITN 20)
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Activity aw
Fugacity
Electroneutrality:
(HH)+m(RRNH!) = (Otr)+m(HS~)+m(HCQ)+m(RRNCOO)+2m(S2~)+2m(C(2)....CI\)

Mass balance:

mMA=m(RR'NH)+m{RRNH2)+m(RRNCOO~)ummrrrrrreen (22)
mAa(c01)= (CO,)+miHco;) +m(C0OZ)+  ncoo-) (23)
MA(H2 ) S (H2) s mHS~)+ M(S2°)errrmrrrmrrrneens (24)
m (A) Amine Ct(C02)
a(H2S) (CO2IN2 H2SIN2)
K()
Table 1
Variable Temperature Range Reference
KW) 0-150 Celcius Olofsson and Hepler (1975)
K(1C) 0-250 Celcius Rao and Hepler (1977)
K(LY) 25-253 Celcius Read (1975)
K(IMEA) 0-50 Celcius Bates and Pinching (1951)
K(AMEA) 18 Celcius Jensen et al (1954)
K(2C) 25-150 Celcius Kryukov (1974)
K(2Y) 0-300 Celcius Harned and Scholes
Cuta and Strafelda
Ryzhenko
H(C02) 0-350 Celcius Wiebe and Gadady
Zel'venskil
Elis

H(H2S) 0-330 Celcius Lee and Mather
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Fugacity coefficients () Peng-Robinson
equation of state Activity coefficients
Guggenheim
P (26)
Debye-Huckel Electrostatic
force Van der Waal A
Debye-Huckel (1923) (0509 25<) dielectric constant b
(k) Edward
NH3, C02, H2S, S02 | HCN 26
(3K jonic strength ~ temperature Edwards
Bromley
C02/H2S/amine/H20 Entropies lon  Salting-out
coefficients Thesis Parameter
PeshiTiLKh
11-24
H2 , C02,RR'NH,HS-,S=HC03-,C03=RR'NH2+,RRNCO0-,H+,0H-,H20
23 (m(1),y1)
23
L T
2 3
3 Electroneutrality 1
4, 26 Activity coeffcients (y) 1 Vapor-Liquid
equilibria 1

Non-linear algebraic equations
Brown (1973) non-linear algebraic equations
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Gaussian elimination in linear system Brown
Logarithms "1

(9) Small positive constant Convergence "3
1f(x) <3 il

[=\-r(HHr (0 H *+ VKWK e (27)

Sequence

L , Amine Acid gas

2 , . Dielectric constant of water Binary-
interaction parameters

3 Activity coefficient Fugacity
coefficients

4 Brown
non-linear equation

5 . Converged solution

' Least squares fitting

B=(pl.p2...pn)  Amay of the interaction parameter
E=(el,e2..eM) Amay of the errors in predictions.
Concept B = |EC2

¢S ¢ 31=05=12,..5
N N "

L The interaction parameters
2. Emor (3 +

S2- 3)-



1
P(0) oottt 8=(000) P
E(0)=P- P(0) Total Error
Interaction parameters jth
P(AQ3) jth A3

p(A@) - PO)) @
L (P.,)- p*]I P1=[p(A0 )- P°]IAQ
PUS,)- p° = {PLIAP 1)[p(A01)- p°]

cr = X C
cl = x .B

X= [es l..cC, !
J=E"-¢cri2

g- (£0 -ct)(E2c?)

qg=E°'E°-B'"X"E°- EO0'XB +B'X'XB
dgldpl=-21"'X'E0+21'X"'XB

dq 1d/3, =
X'XB = X'E
B=(XXy'X" "EO

K=K (0) expt, K
Least squares fitting
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m? Deshmukh ?
MEA solution model  Interaction parameter
Carbamate formation
18 Celcious MEA 0-50
Celsius C02/H2SIMEA/H20 Interaction parameter

P(RNH2-RNH2),p(RNH2-RNHC00-),P(RNH2-HC03-),P(RNH2-HS-),p
(RNH2+ - RNHCOO-),P(RNH2+ - HC03-) ~ P(RNH2+ - HS) R = -CH2-CH2-OH

Interaction parameter (C02,H2S,0H-
1+,52- C03 2
H2SIMEA/H20  CO02/MEA/H20 H2S/CO02/MEA/H20
Deshmukh
Paper
Error
C02  H2S
Mole ratio inliquid ~ CO2/MEA H2SIMEA 05  Partial pressure
interaction
parameter ~ P(C02-HS-)  P(H2S-HCO3) HS  C02
L 25120 C
NPC 406 C
87C
1088C 121C Deshmukh
(Pressure )
2. Deshmukh
Mole ratio in liquid ~ CO2/IMEA ~ H2SIMEA 0.5

NPC



Private Sub command L_click()
Dim COL(6), V1(6)
If Val(Text60.Text) > 0 Then COL(2) = Val(Text49.Text): COL(6) = Val(Text57.Text): FLWL = Val
(Text59.Text): TU = Val(Text36.Text): HHH = 1: GoTo 101000
Debug.Print "RELATIVE MINIMUM USING THE GRADIENT"
10110 Rem SET CONVERGENCE CONSTANT AND PRECISION
10120 CCC1 =10.0000000005
CCC2=10.0000000005
CCC3=0.0000000005
CCC4=0.0000000005
10130  EOPT = 0.00001
10140 Rem ENTER INITIAL COORDINATES
10150  Debug.Print "Start Optimization”;
10160 COL(6) = Val(Text57.Text)
10170 COL(2) = Val(Text49.Text)
10180  FLWL = Val(Text59.Text)
TLI = Val(Text36.Text)
Rem PRINT HEADING
10200  Debug.Print "COORDINATES OF MINIMUM"
10210 Rem EVALUATE PARTIAL DERIVATIVES
10220 GoSub 102000
10230 GoSub 103000
GoSub 104000
GoSub 105000
10240 Rem PRINT RESUALT AND GO ON IF GRADIENT
10250 Rem MAGNITUDE IS LESS THAN PRECISION
QQ1 = QXXXX
QQ2 = QYYYY
003 = 07777
Q04 = QWWWW
If KLKL = 0 Then GoTo 10260
Debug.Print COL(6); FLWL; TLI; COL(2); Abs(Abs((QQ21 -QQ1) /QQ1) + Abs((QQ22 - QQ2)/
0Q2) + Abs((QQ23 - 0Q3)/QQ3) + Abs((QQ24 - QQ4) / QQ4)); Abs(V1(2) / SUMG) ' 100

16



QXQX = Abs(Abs((QQ21-QQ1)/QQ21) + Abs((QQ22 -QQ2) /QQ22) + Abs((QQ23 -QQ3)/
QQ23) +Abs((QQ24 -QQ4) /QQ24))

If (Abs(V1(2) / SUMG)) * 100 > 0.01 Then GoTo 10310

If (Abs(QXQX - QXQX2)) < EOPT Then GoTo 10310

Debug.Print (QXQX - QXQX2); QQ1

10260 QXQX2 = QXOX _
Q21 = ou1 O\

QQ22=QQ2 N0
QQ23 = QQ3
QQ24 = QQ4

KLKL = KLKL + 1
10270 Rem INCREMENT VARIABLES AND CONTINUE SEARCH
10280  COL(6) = COL(6) - CCC1 *DIFFQX
COL(2) = COL(2) - CCC4 *DIFFQW
10290  FLWL = FLWL - CCC2 *DIFFQY
TU = TLI - CCC3 * DIFFQZ
10300 GoTo 10210
10310 Rem PRINT RESULT AND GO ON
10320 Debug.Print "COL(6)="; COL(6)
Debug.Print "COL(2)="; COL(2)
10330  Debug.Print "FLWL=" FLWL
Debug.Print "TLI-"; TLI
10340 GoSub 101000
10350  Debug.Print “FUNCTION HAS VALUE" Abs(SUREHAVP * 1000)
10360  Stop
GoTo 10270
10370 End
101000 Rem SUBROUTINE TO EVALUATE FUNCTION
Dim Y(4). MG(8), ML(8), CPG(6), CPL(6), HV(6), HL(6), KT(6), KB(6). AT(6), AA(6), AB(6), PI(6), X2(6), L2
(6), CPLL(6), HLL2(6), COG(6)
Dim Z1(6), Z2(10), Z(6), L0(6), X1(6:, L1(10), DHL(6). DHT(6), V2(6), ATL(6), ABL(6), AAL(6), ERRAB(3),
ERRABa(3), CPG1(6), HW 2(6)
Dim CPGV(6), HVDG(6), HLRO(6), HV1(6), HL1(6), HVD(6), HLR(6), DDHT(6), CPN(6), V11(10), L8(10),
T8(10), Kah(6), KFah(6), VFab(6), LFab(6)
Rem...Guess (Output gas & total absorption)...



=8
1Y(1) = 1
P = Val(Text73.Text)
ABN = Val(Text2.Text)
OME=10.8
COG(1
G(2

) = Val(Text45.Text

)
06(3)

)

)

) =

( )
Val(Text48.Text)
Val(Text50.Text)
Val(Text52.Text)

( )

(T )

(qp]
o

OO
O

G(4

COG(5) = Val(Text54.Text

COG(6) = Val(Text56.Text

COL(1) = Val(Text47.Text)

Rem COL(2) = Val(Text49.Text)

COL(3) = Val(Text51.Text)

COL(4) = Val(Text53.Text)

COL(5) = Val(Text55.Text)

Rem COL(6) = Val(Text57.Text)

If XXXX >0 Then COL(6) =COL(6) +0.01

If XXXX1 > 0 Then COL(6) = COL(6) - 0.01

[FYYYY >0 Then FLWL = FLWL + 0.01

[fYYYYL >0 Then FLWL = FLWL - 0.01

[f7777 >0 Then TLI = TLI + 0.01

[f77771>0 Then TLI = TLI - 0.01

FLWG = Val(Text58.Text)

Rem FLWL = Val(Text59.Text)

WEIG = (9.37 *FLWG *1000) / 6.87

WEIL = 1.065* 1000* FLWL

Rem OPTIMIZE

MG(L) = (WEIG * (COG(L) * 44) / 30.176) /100) / 44
MGQR)
MGQ)
MG()
MG()
MG(6)
ML()
M<)

%0 176
30.176) 1

(WEIG * (COG(4) * 16

1
0

)
( )
(WEIG * <COG(3) * 19
( )* 16)
( )

(WEIG * (COG(5) * %)
(WEIG * (COG(3) *61)
(- 1(1) *WEIL) / 100)/ 44
<(COL(2) * WEIL) /100) / 44

/
1 30.176)
/30 176)
130 176)/ 1
/
/

18



COL(3) *WEIL) / 100) /
L(4) *WEIL) /100) /1

00) /3
00) /6

18
/1
/1
Fori=1To6

MG(i) = MG(i) * 1000

ML(i) = ML(i) * 1000

Next i

Rem...Guess (top temp & bottom temp)...
Rem TLI = Val(Text36.Text)

TVI = Val(Text37.Text)

TRO = TLI + 10

TDG = TLI- 3

[fTDG > 0 Then GoTo 3

TDG = Val(Textd4.Text)

3TRO =339.2

5TA =TRO

IfMG(2) >0 Then GoTo 5000

IfML(2) > 0 Then GoTo 5000
Rem...Inputdata Gas and Liquid (mol)...
MG(1) = Val(Textd.Text)

2) = Val(Text5.Text)

MG( (

MG(3) = Val(Text6.Text)
MG(4) = Val(Text7.Text)
MG( (
MG( (

5) = Val(Text12.Text)
6) = Val(Text13.Text)
Val(Text8.Text)
Val(Text9.Text)
Val(TextlO.Text)
Val(Textl1.Text)
)
)

)=
)
)
)
)
)

ML(L
ML(2
ML(3
ML(4
(
(

ML(5) = Val(Text16.Text
ML(6) = Val(Text17.Text
Fori=1To6
MG(i) = MG(i) * 1000
ML(i) = ML(i) * 1000
Nexti

)
)
)
)
)
)=
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5000 L=ML(L) + ML(2) + ML(3) + ML(4) + ML(5) + ML(6)

V= MG(1) + MG(2) + MG(3) + MG(4) + MG(5) + MG(6)

Rat = (MG(2) + ML(2)) / ML(6)

Rem... Input heat capacity (Btu/mcl)

CPG(1) = 28.277 + 0.116% (TVI) + 1.959* 10 * (-4) *(TVI) ~ 2-2.327% 10 ~ (-7) *(TVI) ~ 3 + 6.867 * 10
(-11)* (TVI) ~ 4

CPG(2) = 27.437 +4.23 10 ~ (-2) *TVI - 1.955 * 10 A(-5) *TVI 2 + 3.9968 * 10 ~ (-9) *TVI " 3 -

2.9872 *10 ~ (-13) *TVI * 4

CPG(3) =33.933-8.4186* 10 ~ (-3) *TVI +2.99* 10 ~ (-5) *TVI ~2- 1.7825 *10 ~ (-8) *TVI 3 +

3.6934* 10 * (-12) *TVI ~ 4

CPG(4) =34.942-3.9957 *10 ~ (-2) *TVI + 1.9184 *10 A (-4) *TVI A2- 1.5303" 10 ~ (-7) *TVI ~ 3 +

3.9321 *10 A(-11) *TVI ~ 4

CPG(5) = 28.146 + 4.3447 * 10 ~ (-2) *TVI + 1.894 * 10, ~ (-4) *TVI ~ 2 - 1.9082 * 10 ~ (-7) *TVI * 3 +

5.3349 *10 ~ (-11) *TVI ~ 4

Rem Condition T=(298-1500) for MEA (vap)

CPG(6) = -0.555 + 0.37 *TVI - 3.197 *10 ~ (-4) *TVI * 2 + 1.5834 " 10 ~ (-7) *TVI " 3 - 3.2344 * 10 *'(-

1) TvI "4

Rem Condition T=(86-333) for C3H8 (liq)

CPL(1) =59.642 +0.328 *TLI - 0.0015377 *TU ~ 2 + 3.65 *10 A(-6) *TLI ~ 3

Rem Condition T=(218-274) for C02 (lig)

CPL(2) -338.956 +5.28 *TLI-0.C232 *TU A2 +0.3598 *10 A(-4) *TU * 3

Rem Condition T=(273-615) for H20 (lig)

CPL(3) =92.053 - 0.039953 *TLI - 2.1103 * 10 ~ (-4) *TLI ~2 +5.3469 * 10 A(-7) *TLI * 3

Rem Condition T=(92-176) for CH4 (lig)

CPL(4) = -0.018 + 1.1982 *TLI - 9.8722 * 10 A(-3) *TLI A2 + 3.167 *10 (-5) *TLI # 3

Rem Condition T=(91-275) for C2H6 (lig)

CPL(5) = 38.332 + 0.41 *TLI - 0.0023 *TLI ~ 2 +5.9347 *10 A(-6) *TLI A3

Rem Condition T=(275-574) for MEA (lig)

CPL(6) = 23.111 + 1.2283* TLI-0.003121 *TLI ~2 +3.0714 *10 ~ (-6) *TLI ~3

Rem ... Input equilibrium with cemical reaction

Fori= 1To6
CPLL(i) = CPL(i) * ML(i)
Next i

SUMCPLL = CPLLO) + CPLL(2) + CPLL(3) + CPLL(4) + CPLL(5) + CPLL(6)
KT(1) = (10 ~ (21.446 + (-1.46* 10 ¥ 3)/TDG + (-5.26) * ((Log(TDG)) / Log(10)) + (3.28* 10 ~ (-11))*
TDG + (3.73 * 10 ~ (-6)) *TDG ~ 2) *200) / (P *760)



KT(2) = «8*10" (-6) *Exp(20.764 *((ML(2) + MG(2)) / (ML(6) + MG(6))))) * Exp((-0.0598 * Log((ML(2)
+ MG(2)) / (ML(6) + MG(6))) + 0.0211) *(TDG - 273))) / (P * 101.32)

KT(3) = 0.5 * (10 * (29.8605 + (-3.152 * 10 *3)/ TDG + (-7.3) *((Log(TDG)) / Log(10)) + (2.42 *10 * (-
9)) 'TDG + (1.8 *10 * (-6)) *TDG * 2))/ (P * 760)

KT(4) = (10 * (14.67 + (5.7 *10%2)/ TDG + (-3.33) *((Log(TDG)) / Log(10)) + (2.19 * 10 * (-9)) *TDG
+ (1.3 %10 * (-5)) *TDG * 2) *200 / (P *760)

KT(5) = (10 * (20.679 + (-1.13* 1C * 3)/TDG + (-5.25) *((Log(TDG)) / Log(10)) + (-9.87* 10 * (-11))’
TDG + (6.73 * 10 * (-6)) *TDG * 2) *200) / (p *760)

KT(6) = 0.5% (10 * (72.91 + (-5.85 *10 * 3) /TDG + (-2.19 * 10) *((Log(TDG)) / Log(10)) + (-7 15*% 10 *
(-10)) *TDG + (5.98 * 10 * (-6)) *TDG * 2))/ (P *760)

KB(1) = (10 * (21.446 + (-1.46 * 10 * 3)/TRO + (-5.26) *((Log(TRO)) / Log(10)) - (3.28* 10 * (-11)) *
TRO +(3.73 * 10 * (-6)) *TRO * 2) *200) / (P * 760)

KB(2) = ((8%10* (-6) *Exp(20.764 *((ML(2) + MG(2)) / (ML(6) + MG(6))))) * Exp((-0.0598 * Log((ML(2)
+ MG(2))/(ML(6) + MG(6))) + 0.0211) *(TRO - 273))) / (P * 101.23)

KB(3) = 0.5 *(10 * (29.8605 + (-3.152 * 10 * 3) /TRO + (-7.3) *((Log(TRO)) / Log(10)) + (2.42 *10 * (-
9)) *TRO + (1.8 * 10 * (-6)) *TRO * 2))/(P*760)

KB(4) = (10 * (14,67 +(5.7 % 10 * 2)/TRO +(-333) * (Log(TRO)) / Log(10)) +(2.19* 10 * (-9)) *TRO
+(L3* 10 (5) *TRO * 2) * 200)/ (7 * 760)

KB(5) = (10 * (20.679 + (-1.13* 10 * 3)/TRO + (-5.25) *((Log(TRO)) / Log(10)) + (-9.87* 10 * (-11))"
TRO + (6.73 * 10 * (-6)) *TRO * 2) * 200) / (P * 760)

KB(6) = 0.5* (10 * (72.91 + (-5.85 * 10 * 3)/TRO + (-2.19 * 10) * ((Log(TRO)) / Log(10)) + (-7.15* 10 *
(-10)) *TRO + (5.98 * 10 * (-6)) *TRO * 2)) / (P *760)

Rem.....Calculate absorption factor...

10 R=({L+Y(L)

Fori=1To6

AT(i) = R/ KT()

AA(i) = RIKBO)

AB(i) = R/ KB())

Nexti

Rem....Input tray number & Calculate factor function.....

Fori=1To6

PI(i) = AT(i) *AB(i) * (N-2+ 1)
[fN =2 Then Z(i) = (AT(i) *AA() -

IfN =3 Then Z(i) = (AT(i) *AA(i)* (N -2) *AB(i))
fN=4Then Z() = (AT()® AAG)* (N-2) * B
(AA(i) * (N - 4) *AB(i))
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(AA() A(N - 4) *AB(i)) + (AAG) AN - 5) *AB(i)

IFN = 5 Then Z(i) = (AT(i) *AAG) * (N - 2) *AB(i)) + (AAG) A (N - 2) *AB(i)) + (AA() A (N - 3) *AB(i)) +
(

If N =6 Then z(i) =<AT() *AAG) A(N- 2) *AB(i)) +(AAG) A (N -2) *AB(i)) +(AAG) A(N - 3) *AB(i) +

)
(AA() AN -4)* AB(i)) + (AA() A(N - 5) * AB(i)) + (AA() A
IfN =7 Then z(i) = (AT(i) *AAG) A(N-2) * AB(i) + (AA(i
) + (AA(i
(

—_—

N - 6) *AB(i))

(N -2) *AB(i) +(AAG) AN - 3) *AB() +

N - 6) *AB(i)) + (AA(i) A (N - 7) *AB(i))
( (
)

>

(AA(i) A(N -4) *AB(i)) + (AA(i) AN - 5) *AB(i)) + (A
If N = 8 Then Z(i) = (AT(i) * AA() A(N - 2) *AB(i)) + (AA(i)
(AA(i) A(N - 4)* AB(i)) - (AA(i) AIN -5) *AB(D) + (AA(i) A
0) A(N -8) *AB(i)
If N <2 Then Debug.Print "DON'T CALCULATE": Stop
If N> 8 Then Debug.Print “OVER TRAY": stop
Next i
For1=2To(N-2)
ForJ=1To6
= 72(J) + (AA()) Ai*AB(J)
72()) =
NextJ
Next i
Fori=1To6
Z(i) = Z1(i) + Z2(i) + AB())
Next i
Fori=1To6
Z2(i) = 0
Next i

=
> -

(
)
(
)
(
)
( (N'-2) *AB(i)) + (AA(i) A (N - 3) " AB()) +
)

(
)
(
)

—_

Rem....Calculate composition of dry gas(mol)........

Fori= To6

V(i) = MG(I) * (1 /(Z(i) + ) + ML(I) *(1 - (PI(i) / (Z(i) + 1))
Next i

IfN = 1 Then V1(2) MG(2) %0.81 / 4

fN =2ThenVL(2)=  MG(2) %0.53 /"

IfN = 3 Then V1(2) = MG(2) *0.3 / 40

IfN =4 Then V1(2 MG 2)*0186
[fN =5 Then V1(2 MG(2) 0.14 /4

(2) = (

(2) (
IfN = 6 Then V1(2) MG(2) 0.093 / 4
IfN = 7 Then V1(2) = MG(2)*0074/40
SUMG =VL(1) +VL(2) +VA(3) + V1) +VL(5) +V1(6)

N - 6) *AB(i)) + (AA(I) A(N -7) *AB(i)) + (AA

82
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Rem...Calculate loop Y (1)

If Abs(Y (1) - Abs(V - SUMG)) <= 0.001 Then

GoTo 15

Else

Y(1) = Abs(v - SUMG)

GoTo 10

End If

15 Rem....Calculate composition of rich oil(mol).........

Fori=1To6

LOG) = MG(i) + ML(i) - V1(i)

Next |

SUML = LO(1) + LO(2) + LO(3) + LO(4) + LO(5) + LO(6)

Rem.... Enthalpy input

Kab(1) = (10 " (21.446 + (-1.46* 10 * 3)/TU + (-5.26) * ((Log(TLI)) / Log(10)) + (3.28 *10 " (-11))* TU
+(3.73 %10 " (-6)) *TLI " 2)) / (P *760)

Kab(2) = (10 " (35.0169 + (-1.5 *10 " 3)/TLI + (-11.13) *((Log(TLI)) / Log(10)) - (9.33 *10 " (-3)) *TLI
+(1.71%10" (-9)) *TLI " 2)) / (P *760)

Kab(3) = (10"(29.8605 + (-3.152 * 10 "3) / TLI + (-7.3)* ((Log(TLI)) / Log(10)) - (2.42*10"(-9))* TLI
+(18*10 " (-6)) *TLI " 2)) / (P *760)

Kab(4) = (10" (14.67 + (-5.7%10"2) /TLI + (-3.33)* ((Log(TLI)) / Log(10)) + (2.19*10"(-9))* TU +
(13 %10 " (-5» *TLI " 2))/ (P *760)

Kab(5) = (10" (20.679 + (-1.13* 10 "3) /TLI + (-5.25)* ((Log(TLI)) / Log(L0)) + (-9.87*10"(-11))*
TLI + (6.73 *10 " (-6)) *TLI " 2)) / (P *760)

Kah(6) = (10 " (72.91 + (-5.85 * 10 " 3)/ TLI + (-2.19%10)* ((Log(TLI)) / Log(10)) - (-7.15%10"(-10))*
TLI + (5.98 *10 " (-6)) *TLI " 2)) I (P *760)

Fori=1To6

KFab(i) = ML(i) * Kab(i)

Next i

Rem...Guess VF & Calculate VF
VFL =1

20 LF1 = V-VF1

R=LFL/VFL

Fori=1To6

VFab(i) = KFab(i) / (R + Kab(i))
Next i

SUMVE = VFab(1) +VFab(2) +VFab(3) +VFabi4) +VFab(5) +VFab(6)
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If Abs(SUMVF - VF1) <= 0.001 Then

GoTo 25

Else

VFL = SUMVF

GoTo 20

End If

25 Rem...Calculate LF...

Fori=1To6

LFab(i) = ML(i) - VFab(i)

Next i

SUMLF = LFab(1) + LFab(2) + LFab(3) + LFab(4) + LFab(5) + LFab(6)

HL(1) = 59.642 *(TLI - 273) + (0.328) / 2 *(TU A2 - 273 A2) - (0.0015377) / 3 *(Til A3 -273 A3) +
(3.65 *10 " (-6)) / 4 *(TLI A4 -273 * &)

HL(2) = -338.956 * (TLI - 273) + (5.28) [ 2 * (TLI A2-273 A2)-(0.0232) /3 *(TLI ~3-273 A3) +
(0.3598 * 10 A (-4)) [ 4 *(TLI A4 - 273 Ad4)

HL(3) = 92.053 * (TLI - 273) - (0.039953) / 2 *(TLI A2 - 273 * 2) - (2.1103 * 10 A(-4)) /3 *(TLI -'3-273
A3) + (53469 * 10 A (7)) [ 4 *(TLI A4 - 273 Ad)

HL(4) = -0.018 * (TLI - 273) + (1.1982) /2 * (TLI A2 - 273 A2) - (9.8722 * 10 A(-3)) /3 *(TLI A3 - 273 A
3) + (3.167'10 A(-5)) /4 *(TLI A4-273 Ad)

HL(5) = 38.332 *(TLI - 273) + (0.41) / 2 *(TLI A2 -273 A2) - (0.0023) / 3 *(TLI A3-273 A3) + (5.9347
*10A(-6))/4* (TLI A4-273 A4)

HL(6) = 23.111 * (TLI - 273) + (1.2283) /2 *(TLI A2 -273 A2) - (0.003121) /3 *(TLI A3-273 A3) +
(3.0714 *10 A(-6)) / 4 *(TLI A4 - 273 Ad)

HV(L) = 28.277 * (TVI - 273) + (0.116.1/2 *(TVI A2 - 273 A2) + (1.959 *10 A(-4)) /3 *((TVI) A3-273 A
3)-(2.37 *10 A(-7)) /4 *((TVI) A4-273 Ad) + (6.867* 10 A(-1D) /5 *((TVI) A5 - 273 A5)

HV(2) = 27.437 * (TVI - 273) + (4.23 * 10 A(-2)) [ 2 *(TVI A2 - 273 A2) - (1.955 *10 A(-5)) / 3 *(TVI A3
2273 ~3) + (3.9968 * 10 A(-9)) /4 * (TVI A4 - 273 A4) - (2.9872 *10 A(-13)) / 5 *(TVI A5 - 273 A5)
HV(3) = 33.933 *(TVI - 273) - (8.4186 * 10 A (-3)) [ 2 * (TVI A2 - 273 A2) + (2.99 * 10 A(-5)) / 3 *(TVI A
3-273 A3)-(1.7825% 10 A(-8))/4 *(TVI A4 - 273 Ad) + (3.6934 *10 A(-12)) / 5 *(TVI A5 - 273 A5)
HV(4) = 34.942 *(TV - 273) - (3.9957 * 10 A(-2)) [ 2 * (TVI A2 - 273 A2) + (1.9184 * 10 A(-4)) /3 *(TVI
A3-273 A3)-(1.5303% 10 A(-7))/4 *(TVI A4 - 273 A4) + (3.9321 * 10 A(-11)) /5 *(TVI A5-273 A
)

HV(5) = 28.146 * (TVI - 273) + (4.3447 *10 A(-2))/ 2 *(TVI A2 - 273 A2) + (1.894 *10 A(-4)) /3 (TVI
A3-273 A3)- (1.9082% 10 A(-7))/4 *(TVI A4 - 273 Ad) + (5.3349% 10 A(-11)) /5 *(TVI A5 - 273 A
5)

)
(
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HV(6) = -0.555 * (TVI - 273) + (0.37) /2 * (TVI " 2-273 " 2) - (3.197 * 10 " (-4)) /3 *(TV! " 3-273 " 3)
+(1.5834 * 10 "(-7))/ 4% (TVI "4-273 " 4)-(3.2344* 10 *(-11))/5% (TVI " 5-273 " 5)
Fori=1To6

HVD(i) = HV(i) * MG(i)

HLR(i) = HL(i) * ML(i)

Next i

Rem SUMHV = HVD(1) * (MG(1) *44 [ 453.593) + HVD(2) * (MG(2) *44 | 453.593) + HVD(3) * (MG(3) *
18 /453.593) + HVD(4) * (MG(4) * 16 / 453.593) + HVD(5) * (MG(5) *30 / 453.593) + HVD(6) * (MG(6) *
61 /453.593)

SUMHI = HLR(1) + HLR(2) + HLR(3) + HLR(4) + HLR(5) + HLR(6)

SUMHV = HVD(1) + HVD(2) + HVD(3) + HVD(4) + HVD(5) + HVD(6)

Rem...Heat of reaction

HFMEA = -189.42 - 0.082 *(TLI) + 0.0000404 *(TLI) " 2

HFC02 =-393.5 + (L.59 *10 " (-4)) *TLI + (-1.39 * 10 * (-6)) *TLI " 2

HFH20 - -241.8

Rem... Enthalpy output Dry gas

HV1(1) = 28.277 *(TDG - 273) + (0.116) /2 *(TDG " 2-273 * 2) + (1.959 *10 " (-4)) /3 ' ((TDG) " 3 -
273 " 3)-(2.37% 10 "(-7))/4* ((TDG) " 4 - 273 " 4) + (6.867* 10 *(-11))/ 5 ((TDG) * 5 - 273 *5)
HV1(2) = 27.437 *(TDG -273) + (423 %10 " (-2))/2 *(TDG " 2-273 " 2) - (1.955 * 10 - (-5)) /3 *
(TDG " 3-273 " 3) +(3.9968* 10 " (-9))/4 *(TDG " 4 -273 " 4) - (2.9872 *10 " (-13))/ 5* (TDG " 5 -
273 " 5)

HV1(3) = 33.933 *(TDG - 273) - (8.4186 * 10 " (-3)) /2 *(TDG " 2-273 " 2) + (299 *10 " (-5)) /3 *
(TDG " 3-273 ~3)- (1.7825* 10" (-8))/4 *(TDG " 4-273 " 4) + (3.6934 * 10 " (-12))/ 5 *(TDG " 5-
273 " 5)

HVL (4) = 34.942 *(TDG -273)-(3.9957 *10 "(-2))/ 2% (TDG " 2-273 " 2) + (1.9184%10"(-4))/3 *
(TDG " 3-273 " 3)-(1.5303 * 10 " (-7))/4 *(TDG " 4 - 273 " 4) + (3.9321 * 10 " (-11))/ 5 *(TDG " 5-
273 " 5)

HVL(5) = 28.146% (TDG -273) + (4.3447 *10 "(-2))/2* (TDG " 2-273 " 2) + (1.894* 10 ~ (-4))/3*
(TDG " 3-273 " 3)-(1.9082 * 10 " (-7))/4 *(TDG " 4 - 273 " 4) + (5.3349 * 10 " (-11)) /5 *(TDG " 5-
273 " 5)

HV1(6) = -0.555 *(TDG - 273) + (0.37) /2 *(TDG " 2-273 " 2) - (3.197 *10 " (-4)) /3 *(TDG "3-273
" 3) + (1.5834 *10 " (-7))/ 4 *(TDG " 4-273 " 4) - (3.2344 *10 " (-11))/5 *(TDG " 5-273 " 5)
Fori=1To6

HVDG(i) = V1(i) " HV1(i)

Next i

SUMHVD = HVDG(L) + HVDG(2) + HVDG(3) + HVDG(4) + HVDG(5) + HVDG(H)



86

Rem....Enthalpy output Rich oil

HL1(1) = 59.642 *(TRO - 273) + (0.328) /2 *(TRO "2-212," 2) - (0.0015377) / 3 *(TRO A3 - 273 A3)
+(3.65 %10 ~ (-6)) /4 *(TRO A4 -273 A4)

HL1(2) = -338.956 * (TRO - 273) + (5.28) /2 * (TRO A2 - 273 A2) - (0.0232) / 3 *(TRO A3 - 273 A3) +
(0.3598 *10 A (-4)) /4 * (TRO A4 - 273 A4)

HL1(3) = 92.053 * (TRO - 273) - (0.039953) / 2 * (TRO A2 -273 A2) {(2.1103*10 A-4))/ 3 *(TRO A3-
273 A3) +(5.3469 *10 * (-7)) /4 *(TRO A4 - 273 A4)

HLL (4) = -0.018 * (TRO- 273) + (1.1982) /2 *(TRO A2 - 273 A2)- (9.8722*10 - (-3)) /3 * (TRO A3-
273 A3)-(3.167*10A(-5)) /4 *(TRO A4 - 273 A4)

HL1(5) = 38.332 *(TRO- 273) + (0.41) /2 *(TRO A2 -273 A2)-(0.0023) /3 *(TRO A3 -273 A3) +
(5.9347 * 10 A (-6)) /4 * (TRO A4 - 273 A4)

HL1(6) = 23.111 *(TRO-273) + (1.2283)/ 2 *(TRO A2 - 273 A2)-(0.003121)/3 * (TRO - 3 - 273 A3)
+(3.0714 *10 A(-6)) [ 4 * (TRO A4 - 273 A4)

Fori=1To6

HLRO(i) = HL1(i) * LO(i)

Next i

SUMHLR = HLRO(1) + HLRO(2) + HLRO(3) + HLRO(4) + HLRO(5) + HLRO(6)

Rem...Calculation composition for Tray 2

Fori=1To6

X2() = (V1)1 (- MG *KT(i))

Next i

LX2 = (ML(6)/X2(6))

Fori=1To6

L2(i) = LX2 *X2(i)

Next i

SUML2 = L2(1) + L2(2) + L2(3) + L2(4) + L2(5) + L2(6)

Fori=1To6

V2(i) = L2() + V1(i) - ML(i)

Next i

SUMV2 = V2(1) + V2(2) + V2(3) + V2(4) + V2(5) + V2(6)

CPG(1) = 28.277 + 0.116* (TDG) + 1.959* 10 A (-4) * (TDG) A2 -2.327 *10 A(-7) *(TDG) A3 + 6.867
*10 A (-11) *(TDG) A4

CPG(2) = 27.437 + 4.23 *10 A(-2) *TDG - 1.955 * 10 A (-5) *TDG A2 + 3.9968 *10 A(-9) *TDG A3 -
2.9872 *10 A(-13) *TDG A4

CPG(3) = 33.933- 8.4186* 10 A(-3; *TDG + 2.99* 10 A(-5) *TDG A2 - 1.7825 * 10 A (-8) *TDG A3 +
3.6934 *10 A(-12) *TDG - 4



87

CPG(4) = 34.942-3.9957* 10 A(-2) *TDG + 1.9184 * 10 A(-4) *TDG A2- 1.5303* 10 A(-7) *TDG A3
+3.9321 *10 A(-11) *TDG A4

CPG(5) = 28.146 + 4.3447* 10 A(-2) *TDG + 1.894 * 10 A (-4) *TDG A2- 1.9082 * 10 A(-7) 1 TDG A3
+5.3349% 10 * (-11) *TDG A4

Rem Condition T=(298-1500) for MEA (vap)

CPG(6) =-0.555 + 0.37 *TDG - 3.197 *10 * (-4) *TDG A2 + 1.5834 *10 A(-7) *TDG 3 -3.2344 * 10
A(-11) *TDG A4

Fori=1To6

CPGL(i) = V2(1) *CPG(i)

Nexti

SUMCPGL = CPG1(1) + CPG 1(2) + CPGL(3) + CPG1(4) + CPGL(5) + CPG 1(6)

HL(1) = 59.642 *(TDG - 273) + (0.328) / 2 * (TDG A2 - 273 A2) - (0.0015377) /3 *(TDG A3 -273 A3) +
(3.65 * 10 A(-6)) / 4 *(TDG ~ 4 - 273 A4)

HL(2) = -338.956 *(TDG - 273) +(5.28) /2 *(TDG A2 - 273 A2) - (0.0232) / 3 *(TDG A3 -273 A3) +
(0.3598 * 10 A(-4)) /4 *(TDG A4 - 273 A4)

HL(3) = 92.053 *(TDG - 273) - (0.039953) /2 * (TDG ~ 2 - 273 A2)-(2.1103 *10A (-4))/ 3 *(TDG A3 -
273 A3) + (5.3469 * 10 A(-7)) / 4 *(TDG A4 - 273 A1)

HL(4) = -0.018* (TDG-273) + (1.1982) /2 *(TDG A2 - 273 A)-(9.8722 *10 A(-3))/ 3’ (TDG A 3 -
273 A3) + (3.167 *10 A(-5)) /4 *(TDG A4 - 273 A4)

HL(5) = 38.332 *(TDG -273) + (0.4')/2 *(TDG A2 - 273 A2) - (0.0023) / 3 *(TDG A3 - 273 A3) +
(5.9347 *10 A(-6)) / 4 *(TDG A4 - 273 A4)

HL(6) = 23.111 * (TDG - 273) + (1.2283) /2 *(TDG A2 -273 A2) - (0.003121) /3 *(TDG A3 -273 A3) +
(3.0714 *10 A(-6)) /4 *(TDG A4 -273 A4)

Fori=1To6
HLL2(i) = HL(i) * L2())
Next i

SUMHLL2 = HLL2(1) + HLL2(2) + HLL2(3) + HLL2(4) + HLL2(5) + HLL2(6)

T2 = TDG + ((TDG - TRO)/ N)

HV(L) = 28.277 * (T2 -273) + (0.116) /2 * (T2 A2 - 273 A2) + (1.959 *10 A (-4)) /3 *((T2) A3 - 273 A3)
(237 %10 A(-T)) 14 *((T2) A4 -273 Ad) + (6.867 *10 A(-11)) /5 *((T2) ~ 5 - 273 A5)

HV(2) = 27.437 *(T2-273) + (4.23 10 A(-2)) | 2 *(T2 A2- 273 = 2) - (1.955 10 A (-5)) /3 *(T2 A3
273 A3) +(3.9968 * 10 A(-9)) /4 *(T2 A4 - 273 Ad) - (2.9872 *10 A (-13)) /5 *(T2 A - 273 A5)
HV(3) = 33.933 * (T2 - 273) - (8.4186 * 10 A(-3))/2* (T2 A2-273 A2) + (2.99 *10 A(-5))/3* (T2 A3-
273 A3)- (1.7825*% 10 A(-8))/4 *(T2 A4 -273 Ad) + (3.6934 *10 A (-12))/5% (T2 46 -273 A5)
HV(4) = 34.942 * (T2 - 273) - (3.9957 * 10 A (-2)) | 2 * (T2 A2 - 273 - 2) + (1.9184 *10A (-4)) /3 *(T2 A
3- 273 A3)-(1.5303*% 10 A(-7))/4*(T2 A4 -273 Ad) + (39321 *10 A(-11))/5%(T2 A5 - 273 A5)



HV(5) = 28.146 *(T2-273) + (4.3447% 10 ~ (-2))/ 2 *(T2 ~2-273  2) + (1.894* 10 ~ (-4))/3%(T2
2273 ~3)-(1.9082% 10 o*(-7))/4* (T2 A4-273 ~4) + (5.3349 *10 ~M D )/5%(T2 *5-273 ~ 5)
HV(6) = -0.555% (T2- 273) + (0.37)/ 2 * (T2 ~ 2- 273 A2)-(3.197*10~ (-4))/3* (T2 ~3-273 A3)
(15834 %10 ~ (-7)) /4 * (T2 ~ 4 -273 ~ 4) - (3.2344 * 10 ~ (-11)) /5 * (T2 *5 - 273 A5)
Fori=1To6
2(i) = HV(i) * V(i)
Nexti
SUMHW? = 2(1) + 2(2) + 23)+  204)+ 205+ 2(6)
UIN2 - SUMHW2 + SUMHL
Uo0UT2 = SUMHLL2 + SUMHVD
GoTo 1600
If LL = 1 Then GoTo 1600
If = 1Then GoTo 1000
If DD =2 Then GoTo 1200
ERRABa(2) = Abs(UIN2 - UOUT2)
1000 IfDD = 1 Then GoTo 1100
If DD =2 Then GoTo 1200
TDG = TDG + 0.1
DD=DD+1
GoTo 5
1100 ERRABa(3) = Abs(UINL - UQIT2)
TDG =TDG-0.2
DD=DD+1
GoTo 5
1200 ERRABa(1) = Abs(UINT - UOUT2)
If ERRABa(2) < ERRABa(1) Then
GoTo 1300
Else
DD =10
TDG = TDG
End If
GoTo 5
If ERRABa(2) < ERRABa(3) Then
GoTo 1400
Else
DD=10
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TDG =TDG + 0.2

End If

GoTo 5

1300 If ERRABa(2) < ERRABa(3; Then

GoTo 1500

Else

DD =0

TDG =TDG + 0.2

End If

GoTo 5

1400 If ERRABa(2) < ERRABa(1) Then

GoTo 1500

Else

DD =10

TDG = TDG

End If

GoTo 5

1500 TDG = TDG + 0.1

LL=1

GoTo 5

1600 Rem...Energy balance....

UL = 0.8 * (SUMHV + SUMHL + 61900 * (MG(2) + ML(2))
2 = 1*SUMHVD + SUMHLR
lfpp = 1 Then GoTo 101

[fpp = 2 Then GoTo 101

ERRAB(2) = Abs(UL - 2)

101 IfPP = 1 Then GoTo 111

[f PP = 2 Then GoTo 121

TRO =TRO + 0.1

pp=PP+1

GoTo 5

111 ERRAB(3) = Abs(U1 - 2)

TRO = TRO - 0.2

PP=PP+1

GoTo 5

121 ERRABO) = Abs(U1 - 2)
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If ERRAB(2) < ERRABO) Then
Go10 131

Else

pp=0

TRO = TRO

End If

GoTo 5

If ERRAB(2) < ERRAB(3) Then
GoTo 141

Else

PP =0

TRO =TRO +0.2

End If

GoTo 5

131 If ERRAB(2) < ERRAB(3) Then
Go 10 28

Else

PP =0

TRO =TRO +0.2

End If

GoTo 5

141 If ERRAB(2) < ERRAB(1) Then
GoTo 28

Else

pp=0

TRO = TRO

End If

GoTo 5

28

Debug. Print "Absorber”
Debug.Print "

Debug.Print'N  WetGas  Leanoil  DryGas Rich ail"
Debug.Print" (mol) (mol) (mol)  (mol)"
Debug.Print"

Debug Print "C3H8", " MG(L);” ML(L);" "V1(1);* LO()
Debug Print "002"; -1;MG(2); " ML(2):“  VL(2);” LO(2)



91

Debug.Print "H20™ " MG(3); " ML(3); " VI(3); " LO(3) 7
Debug Print "CHA" 1 MG(4): * ML) " VL(4); - %LO(4) '
Debug Print "C2HE™" MG();" ML) * VL)1 LO) o~
Debug.Print "MEA": " MG(8); " ML(G): " VL(6); " LO(6) S

Debug.Print ™
Debug.Print "Total flow(mol)"; V;" L;" SUMG;" SUML
Debug.Print "Enthalpy(joule)*; SUMHV;  SUMHL; SUMHVD;" SUMHLR
Debug.Print "Temp (K) TVI;“ TLI " TDG;" TRO
Debug.Print ™ "

(R  INT  £]1]1-] G—
Dim K(7). KF(6), VF(6), LF(6), ST(6), ES(6), VS(6), LM(6), BM(6), DM(6), HHVC(6), HHVCO(6), HTDGS(6),
HVAPBC(6), COHVAP(6), HLEX(6), HLEX1 (6)
Dim D(6). B(6), BL(6), KL(6), YY(6), K2(6). XX(6), HLF(6), HVF(6), HOL(6), HOV(6), LR(6), HLO(6), HOVE
(6). HTROS(6), D1(6), HTDGSL1(6), HHLEX(6), HHLEXK6)
Dim VFD(6), LFD(6), HVFDS(6), HLFDS(6), BBO(6), REHL(6), REHV(6), DVF(6), DLF(6), COHL(6), COHV
(6). ERRST(6), HVAPB(6), REHVAP(6)
Rem....Calculation of stripper...
N = Val(Text62.Text)
Y2 = Val(Text63.Text)
E = Val(Text64.Text)

= Val(Text74.Text)
TS = Val(Text3.Text)
REF = Val(Text4l .Text)
1205 TDGS = TS
TROS =392
35 Rem *smsxsn (1) = (Exp(14.5513 - 1964.37 / (TRO - 15.2417))) / (P * 101.13)
K(1) = (10 * (21.446 + (-1.46* 10 * 3)/TDGS + (-5.26) *((Log(TDGS)) / Log(10)) + (3.28 * 10 * (-11)) *
TDGS + (3.73 *10 * (-6) *200) *TDGS * 2)) / (P1 *760)
K(2) = ((8*10* (-6) *Exp(20.764 *i(ML(2) + MG(2)) / (ML(6) + MG(6))))) * Exp((-0.0598 * Log((ML(2) +
MG(2)) | (ML(6) + MG(6))) + 0.0211) *(TDGS - 273))) / (P1 * 101.325)
K(3) = 0.5 *(10 - (29.8605 + (-3.152 *10 *3)/ TDGS + (-7.3) *((Log(TDGS)) / Log(10)) + (2.42 *10 * (-
9)) *TDGS + (1.8 *10 * (-6)) *TDGS * 2))/(P1 *760)
K(4) = (10 * (14.67 + (-5.7*10*2)/ TDGS + (-3.33) *((Log(TDGS)) / Log(10)) + (2.19 * 10 * (-9)) *
TDGS + (1.3 *10 * (-5)) *TDGS * 2) *200) / (PI *760)
K(5) = (10 * (20.679 + (-1.13* 10 * 3)/ TDGS + (-5.25) *((Log(TDGS)) / Log(10)) + (-9.87 " 10 * (-11)) *
TDGS + (6.73 * 10 * (-6)) *TDGS * 2) *200) / (P *760)
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K(6) = 0.5 * (10 - (72.91 + (-5.85%10~ 3)/ TDGS + (-2.19*10)* ((Log(TDGS)) / Log(10)) + (-7.15*10

~ (-10)) " TDGS + (5.98 * 10 - (-6)) *TDGS ~2)) / (P1 *760)
Rem...Calculate KF.....

Fori=1To6

KF(i) = LO(i) * K())

Nexti

Rem..Guess VF & Calculate VF

VFL =1

39 LF1 = SUML - VFL

R=LFL/VFL

Fori=1To6

VE(i) = KF(i) I (R + K(i))

Next i

SUMVF = VF(1) + VF(2) + VF(3) + vc(4) + VF(5) + VF(6)
If AbS(SUMVF - VF1) <= 0.001 Then

GoTo 40

Else

VF1 = SUMVF

GoTo 39

End If

40 Rem...Calculate LF...
Fori=1To6

LF(i) = LO(i) - VF(i)
Next i

SUMLF = LF(1) + LF(2) + LF(3) + LF(4) + LF(5) + LF(6)
Rem...Select key component and choose graph...
=01
50Y3=( "(N+D- )/ "(N+1)-1)
IfAbs(Y2 - Y3) <=0.01 Then
GoTo 60
Else
= 4001
GoTo 50
End If
Rem...Calculate stripping factor ..
60 VL= [K(E)



Rem VL =15

Fori=1To6

ST(i) = K(i) * VL

Next i

Rem...Calculate Es...

Fori= To6

ES(i) = (ST(i) - (N + 1)-ST(i))/ (ST(i) A(N + 1) -1)
Next i

Rem...Calculate the mole of each component stripped...

Fori=1To6

VS(i) = LF(i) * ES(i)

Next i

Rem...Calculate netoverhead....
Fori=1To6

D1(i) = VS(i) + VF(i)

Next i

Rem D(3) = D(3) + 180

SUMD = D1(1) + D1(2) + D1(3) + D1(4) + D1(5) + D1(6)

Rem...Calculate lean oil _

Fori=1To6

B(i) = LF(i) - VS(i)

LR(i) = LO(i) - D1(i)

Next i

SUMB = B(1) + B(2) + (3) + B(4) + B(5) + B(6)
Rem Calculate heat duty for condenser

Tcon = Val(Text43.Text)

P2 = 1.145

Rem line output (condenser)

K1(1) = (10 ~ (21.446 + (-1.46 *10 " 3)/Tcon + (-5.26) *((Log(Tcon)) / Log(10)) + (3.28 * 10 ~ (-11))*

Toon + (3.73 * 10 ~ (6)) *Tcon ~ 2) *200) / (P2 * 760)

K1(2) = (10 - (35.0169 + (-1.5% 10 A3)/Tcon + (-11.13) *((Log(Tcon)) / Log(10)) + (9.33* 10 A (-3))*

Tcon + (171 *10 ~ (-9)) *Tcon ~ 2))/ (P2 *760)

3

K1(3) = (10 A(29.8605 + (-3.152* 10 * 3)/Tcon + (-7.3) *((Log(Tcon)) / Log(10)) + (2.42* 10 ~ (-9)) *

Tcon + (1.8 *10 ~ (-6)) *Tcon A2))/ (P2 *760)

K1(4) = (10 ~ (14.67 + (-5.7 10 ~ 2)/ Tcon + (-3.33) *((Log(Tcon)) / Log(10)) + (2.19% 10 ~ (-9)) * Tcon

+ (1.3 %10 ~ (-5)) *Tcon ~ 2)) [ <P2 *760)
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K1(5) = (10 A(20.679 + (-1.13* 10 A3)/Tcon + (-5.25) *((Log(Tcon)) / Log(10)) + (-9.87 * 10 A(-11))*
Tcon + (6.73 *10 A(-6)) *Tcor A2) *200) / (P2 *760)

K1(6) = (10 A(729L +(-5.85 * 10 A3)/ Tcon +(-2.19 * 10) * (Log(Tcon)) / Log(10) + (-7.15 * 10 A(-
10)) *Tcon + (5,98 * 10 A(6)) * Tcon A2) / (P2 * 760)

Fori=1To6

KF(i)  D1(i) *K1(i)

Nexti

VFLl =1

65 LF1 = SUMD - VFL
R=LFl/VFL
Fori=1To6

DVF(i) = KF(i) / (R + K1(i))
Nexti

SUMDVF = DVF(1) + DVF(2) + DVF(3) + DVF(4) + DVF(5) + DVF(6)
If Abs(SUMDVF - VF1) <= 0.001 Tnen

GoTo 70

Else

VF1 = SUMDVF

GoTo 65

End If

70 Fori=1To 6

DLF(i) = D1(i) - DVF(i)

Nexti

SUMDLF = DLF(1) + DLF(2) + DLF(3) + DLF(4) + DLF(5) + DLF(6)
Fori=1To6

B(i) = B(i) + DLF()
D(i) = D1(i)-DLF(i)

Next i
MAKE = ML(3) - B(3)
B(3) = ML(3)

Rem...Calculate heat input....

HV(1) = 28.277 * (TS - 273) + (0.116) / 2 * (TS A2 - 273 A2) + (1.959 *10 A (-4)) [ 3 *((TS) A3 - 273 A
3)- (237 *10 A(-7)) /4 *((TS) A4 -273 A4) + (6.867 * 10 A(-11)) / 5 *((TS) A5 - 273 A5)

HV(2) = 27437 * (TS - 273) + (4.23* 10 A(:2) 1 2* (TS A2- 273 A2) - (L955 * 10 A(5) / 3* (TS ~3-
273 A3) +(3.9968 * 10 A(-9))/4 * (TS Ad- 273 Ad) - (29872 * 10 A(-13))/5* (TS ' 5-273 A5)
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HV(3) - 33.933 *(TS - 273) - (8.4186 * 10 A(-3)) /2 *(TS  2-273 2 2) + (2.99 *10 - (5)) /3 * (TS * 3
2273 A3)- (L7825 %10 (-8)) /4 *(TS A4 -273 ~4) + (3.6934 *10 ~ (-12))/5 *(TS A5-273 A5)
HV(4) = 34.942 *(TS - 273) - (3.9957 * 10 A(-2)) [ 2 *(TS A2 - 273 A2) + (1.9184 * 10 ~ (-4)) / 3 * (TS A
3-273 7 3) - (1.5303% 10 A (-7); /4 *(TS Ad - 273 Ad) + (3.9321 *10 A(-11))/5*(TS A5-273 AB)
HV(5) = 28.146 * (TS - 273) + (4 3447 *10 A (-2)) | 2 *(TS A2 - 273 A2) + (1894 * 10 - (-4)) / 3 XTS"
3-273 A3)- (1.9082 *10  (-7))/4* (TS A4 -273 Ad) + (5.3349 *10 A (-11))/5* (TS ~5-273 A5)
HV(6) = -0.555 * (TS - 273) + (0.37) /2 * (TS A2 - 273 * 2) - (3.107 *10 A (-4)) / 3 * (TS ~3- 273 ~ 3)+
(15834 *10 ~ (-7)) 4 * (TS A4 -273 Ad) - (3.2344 *10 A(-11)) /5 * (TS A5 - 273 A5)

HL(1) = 59.642 * (TS - 273) + (0.328) /2 *(TS * 2 - 273 A2) - (0.0015377) /3 *(TS " 3-273 3)+
(3.65 *10 A (-6)) | 4 * (TS A4 - 273 A4)

HL(2) = -338.956 * (TS - 273) + (5.28) / 2 *(TS ~ 2 - 273 ~2) - (0.0232) / 3 * (TS 3-273 ~ 3) + (0.3598
%10 A(-4)) 4* (TS A4 -273 Ad)

HL(3) = 92.053 * (TS - 273) - (0.039953) / 2 * (TS A2 - 273 ~ 2) - (2.1103 ¥ 10 ~ (4)) /3 *(TS " 3- 273 A
3) + (53469 * 10 ~ (1)) [ 4 * (TS 4-273 Ad)

HL(4) = -0.018 * (TS - 273) + (1.1932) /2 * (TS A2 - 273 A2) - (9.8722 *10 " (-3))/ 3 * (TS A3 - 273 A
3) + (3.167 10 * (5)) /4 * (TS A4~ 273 ~ 4)

HL(5) = 38.332 * (TS - 273) + (041112 *(TS A2 - 273 A2) - (0.0023) / 3 * (TS A3 - 273 ~ 3) + (5.9347 *
10 ~ (-6))/ 4* (TS A4 -273 A4)

HL(6) = 23.111 * (TS - 273) + (1.2283) /2 *(TS A2 - 273 A2) - (0.003121) /3 *(TS ~ 3 - 273 ~ 3) +
(3.0714 * 10 A (-6)) [ 4 *(TS A4 - 273 Ad)

Fori=1To6

HVF(i) = VF(i) * HV(i)

Next i

HEIN2 = HVF(1) + HVF(2) + HVF(3) + HVF(4) + HVF(5) + HVF(6)
Fori=1To6

HLF(i) = LF(i) * HL(i)

Next i

HEINL = HLF(1) + HLF(2) + HLF(3) + HLF(4) + HLF(5) + HLF(6)

HEIN = HEINL + HEIN2

Rem..Calculate heat output....

63 HV(1) = 28.277 *(TDGS - 273) + (0.116) /2 * (TDGS A2 -273 A2) + (1.959 * 10 A(-4)) / 3 *((TDGS)
- 3-273~3)-(2.37 %10 A(-7)) [ 4 *((TOGS) A4 -273 A4) + (6.867 *10 A(-L D)/ 5 *((TDGS) A5 -
273 A5)

HV(2) = 27.437 *(TDGS - 273) + (4.23 * 10 A(-2)) /2 *(TDGS * 2 - 273 A2) - (1.955 * 10 ~ (-5)) /3"
(TDGS A3-273 ~3) + (3.9968 *10 A(-9)) / 4 *(TDGS A4 - 273 A4) - (2.9872 * 10 A(-13))/ 5 *(TDGS
"5-213 15)
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HV(3) = 33.933 *(TDGS - 273) - (8.4186 *10 A(-3)) /2 *(TDGS A2-273 A2) + (299 *10 A 3*
(TDGS A3-273 A3)-(1.7825% 1 " (-8))/4* (TDGS " 4-273 " 4) + (3.6934* 10 A(-12)) /5 *(TDGS
"5-273"5)

HV(4) = 34.942 *(TDGS - 273) - (3.9957 * 10 " (-2)) /2 *(TDGS " 2-273 " 2) + (1.9184 *10 - (-4)) /3 *
(TDGS " 3-273 " 3)-(1.5303*  A(-7))/4* (TDGS " 4 -273 " 4) + (3.9321 *10 " (-1 ))/ 5 *(TDGS
"5-273"5)

HV(5) = 28.146 *(TDGS-273) + (4.3447 *10 " (-2)) /2 *(TDGS " 2-273 " 2) + (1.894 *10 " (-4)) /3 *
(TDGS A3-273 " 3)-(1.9082 *10 " (-7))/4 *(TDGS " 4 - 273 " 4) + (5.3349* 10 A(-11)) /5 * (TDGS
"5-273 A5)

HV(6) = -0.555 * (TDGS - 273) + (0.37) /2 *(TDGS " 2-273 " 2) - (3.197 *10 " (-4)) / 3 *(TDGS " 3
273 " 3) + (1.5834 *10 A(-7))/4 *(TDGS " 4 -273 " 4) - (3.2344 *10 " (-11)) /5 *(TDGS " 5-273 "
5)

Fori=1To6

HTDGS(i) = HV(i) * (D(i))

HTDGSI(i) = HV(i) * (D1(i))

Next i

SHTDGS = HTDGS(1) + HTDGS(2) + HTDGS(3) + HTDGS(4) + HTDGS(5) + HTDGS(6)

SHTDGS1 = HTDGS1(1) + HTDGSK2) + HTDGS1(3) + HTDGSL(4) + HTDGS1(5) + HTDGS1(6)

Rem SHTDGS = Abs(SHTDGS)

HL(1) = 59.642 *(TROS - 273) + (0.328) /2 *(TROS " 2-273 " 2) - (0.0015377) / 3 *(TROS " 3-273 "
3) +(3.65 %10 " (-6)) /4 *(TROS " 4-273 A4)

HL(2) = -338.956 * (TROS - 273) + (5.28) / 2 * (TROS " 2 - 273 " 2) - (0.0232) / 3 * (TROS " 3-273 " 3)
+(0.3598 * 10 " (-4)) /4 *(TROS " 4 - 273 A4)

HL(3) = 92.053 *(TROS - 273) - (0.339953) / 2 *(TROS " 2- 273 " 2) - (2.1103 *10 " (-4)) / 3 *(TROS "
3-273"3)+ (53469 10 " (-7)) /4 *(TROS " 4 -273 " 4)

HL(4) = -0.018 *(TR0S-273) + (1.1982) /2 *(TROS " 2-273 " 2) - (9.8722 * 10 A(-3)) / 3 *(TROS A3
-273 A3) + (3.167 *10 A(-5)) / 4 - (TROS A4 - 273 A4)

HL(5) = 38.332 *(TROS - 273) + (0 41) /2 *(TROS A2 -273 A2) - (0.0023) / 3 *(TROS A3 -273 A3) +
(5.9347 * 10 A (-6)) [ 4 * (TROS A4 - 273 A4)

HL(6) = 23.111 *(TROS - 273) + (1 2283) /2 *(TROS A2 -273 A2)-(0.003121) /3 *(TROS A3 -273 A
3) + (3.0714 * 10 A(-6)) / 4 *(TROS A4 - 273 A4)

Fori=1To6

HTROS(i) = HL(i) * B(i)

Next i

BHTRO = (B(1) + B(2) + B(3) + B(4) + B(5) + B(6))

SHTROS = HTROS0) + HTROS(2) + HTROS(3) + HTROS(4) + HTROS(5) + HTROS(6)



Rem...Calculate energy balance REBOILER....

Fori= Tob6
BBO(|) = REF *B(i)
Next |

Rem Calculate Bubble point temp and Dew point temp for condensor ans reboiler
pp =0
ForCC=1To2
Dim KK1$(10). TC(10), PC(10), WC(10), TB(10), Thua(2), Tdea(2)
Dim DEL(10, 10), J1(10), X2(10), Q(10), ZX(10), AC(10)
Dim G(10), Y1(10), G2(10), GG(10), YZ(10), ZZZ(10), JJ(10), A(10)
Dim C(3), SA(L0). M(2), D1(10), Ht10), A1J(10, 10)
Dim XLF(10), XK1(10), TARL(10), PS(10)
Dim FOX00), F(10), F1(10), F2(10)
PIR = 3.14159
R=18314
RG =8.313999 *10 A-5
NC =6
BUB =0
P=Pl
TC(1) = Val(Textl.Text)
C(2) = Val(Text14.Text
TC(3) = Val(Text15.Text
C(4) = Val(Text18.Text)
C(5) = Val(Text19.Text)
C(6) = Val(Text20.Text)
(
(
(
(
(

—

)
)

—

—

o -

(
(
(
(
C(1) = Val(Text2L.Text)
C(2) = Val(Text22.Text)

(

(

(

(

O

O

C(3) = Val(Text23.Text)
Val(Text24.Text)
Val(Text25.Text)
Val(Text26.Text)
Val(Text27.Text)
Val(Text28.Text)
Val(Text29.Text)

( )

( )

O

c(4
C(5
C(6
B(1
B(2
TB(3
(

(

O

)
)
)
)
)
)
)
)
)
)
)
)

O

—

—
1 I 1

—

B(4
TB(5

Val(Text30.Text
Val(Text31.Text

)
)
)
)
)



TB(6) = Val(Text32.Text)
we<l) = Val(Text33.Text)
C(2) =Val(Text34.Text)
C(3) = Val(Text35.Text)
C(4) Val(Text38.Text)

(5) = Val( )

(6) )

=

=
11

=

C(5) = Val(Text39.Text
WC(6) = Val(Text40.Text
Sum = D(1) + D(2) + D(3) + D(4) + D(5) + D(6)
lfpp = Then
Sum = B(1) + B(2) + B(3) + (4) + B(5) + B(6)
End If
Fori=1To6
Qf) = D)
Next |
[fPP = Then
Forl=1To6
Qll) = B)
Next i
End If
KK150)= H2S
KK1S(2) = C02
KK1$(3) = H20
KK1$(4) = CH4
)
)

KK1S(5) = C2H4
KK1S(6) = MEA

Rem 31 L42§ =" #HEM L14S =" H4- LUES =" . #H" — L2 =" # #HH
Rem 32 LA$=" "
Rem 33 L25="\ |\ st - M.
Rem 34 L3S="\ \ #HHH# M JHHE

Rem 35 L5S =" ity

Rem36 L6S=" \ it B A
Rem 37 L4S ="Phase compressibilities "

Rem 38 PIR = 3.1415926541

10080 R=8.314 'R=JMolK

10090 RG =0.00008314 R = bar rTT3/mol K

100110 If INPF = 1 Then GoTo 100410




100270 Fori = 1To NC

100280 For = 1To NC

100290 DEL(i, J) = 0

100300 NextlJ

100310 Next i

100320 GoTo 100410

100410 IfNC = 1Then GoTo 100600

100440 IfINTFLG =0 Then GoTo 100530

100450 Fori= 1To NC

100460 ForJ =iTo NC

100470 Ifi=J Then GoTo 510

100480 Debug.Print "k("; i;"1;J; ") =

100500 DEL(J. 1) = DEL(i, J)

100510 Next]J

100520 Nexti

100530 IfINTFLG =0 Then GoTo 190600

100540 Debug.Print "matrix of binary interaction parameters”
100550 Fori = 1To NC

100560 ForJ = 1To NC

100570 Debug.Print DEL(i, J)

100580 Next)

100590 Nexti

100600 IfYOS = 2 Then End

100610 Debug.Print™  for bubble point temperature calculation”
100620 GoSub 1003630

100630 Debug.Print"  for dew point temperature calculation”
100640 GoSub 1004960

GoTo 100600

100730

Stop

100740 'subroutine prfuga
100750 C1 = Sqr(2)
100760 C2=1+Cl
100770 C3=C1 -1

99



100590 Nexti

100600 IfYOS = 2 Then End
100610 Debug.Print "

100620 GoSub 1003630

100630 Debug.Print"  for dew point temperature calculation”

100640 GoSub 1004960
GoTo 100600
100730

Stop
100740 ‘'subroutine prfuga
100750 CI = Sqr(2)
100760C2 = 1+ C1
10077C3 =C1 -1
100787TMAX = 0
1007SMIN =0
1008(f NC > 1 Then GoTo 100840
10081 = A(1)
1008B = HO)
1008070 1001000
100o0ri = 1To NC
10CA(i) = 0
10(exti
10~=0
ICB=0
ipri = 1 To NC
1B = BB + ZX(i) * H())
>rJ=1ToNC
i=J Then GoTo 100960
= LL+ ZX(i) *ZX () * Al (i, J)
100) = SA(J) + ZX(i) *AN(i J)
)To 980
= LL + ZX(i) *ZX(i) *A()

(9) = SA(J) + ZX(J) *A(Q)
Xt

for bubble point temperature calculation”
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100990 Nexti

1001000 CA=LL*P/(RG*T) ~2
1001010 CB =BB*P/(RG*T)

1001020 C(1) =CB- 1

1001030 C(2) =CA-CB*(3*CB +2)
1001040 C(3) =CB*(CB*CB +CB - CA)
1001050 SSA =(3*C(2) - C(1) *C(1))/ 3
1001060 SB =(2* (C(1) A3)-9*C(1) *C(2) + 27 * C(3)) / 2T
1001070 SR=((SSA/3) ~3) +((SB12) 1?2
1001080 If SR <0 Then GoTo 1001310
1001090 If SR >0 Then GoTo 1001150
1001100 AZ=(-SB/2) ~(1/3)

1001110 YZ(1) =AZ +AZ

1001120 YZ(2) =-YZ(1) | 2

1001130 YZ(3) =YZ(2)

1001140 GoTo 1400

1001150 XA = (Sar(SR)) - (SB/2)

1001160 If XA <0 Then GoTo 1170 Else GoTo 1001200
1001170 XA =-XA

1001180 AZ =-1 * ((XA) ~ (L 13))

1001190 GoTo 1210

1001200 AZ = (XA) ~(1/3)

1001210 XB =-(SB/ 2) - Sr(SR)

1001220 If XB >0 Then GoTo 1001260
1001230 XB =-XB

1001240 LB =-(XB ~(L/3)

1001250 GoTo 1270

1001260 LB =(XB) ~(1/3)

1001270 YZ(1) =AZ + 1B

1001280 YZ(2) =YZ(1)

1001290 YZ(3) =YZ(1)

1001300 GoTo 1001400

1001310 Temp =((SSA/ 3) A3)

1001320 Temp = Sqr(-Temp)

1001330 CSPHI =-SB/ (2 * Temp)

1001340 TANPHI = (Sar(1 - CSPHI ~2)) ; CSPHI



1001350 PHI = Ain(TANPHI)

1001360 T11 =2* Sqr(-SSA/ 3)

1001370 YZ(1) =T11*Cos(PHI/3)

1001380 YZ(2) =T11* Cos((PHI +2*PR) / 3)
1001390 YZ(3) =T11* Cos((PHI +4*PIR) / 3)
1001400 Fori=1To 3

1001410 YZ() = YZ(i) - 0(1)/ 3

1001420 Next |

1001430 If YZ(1) > YZ(2) Then GoTo 1001460

1001440 IFYZ(2) > YZ(3) Then YMAX = YZ(2) Else YMAX = YZ(3)

1001450 GoTo 1470

1001460 IFYZ(1) > YZ(3) Then YMAX = YZ(1) Else YMAX = YZ(3)

1001470 IFYZ(1) < YZ(2) Then GoTo 1001500

1001480 IFYZ(2) < YZ(3) Then YMIN = YZ(2) Else YMIN =YZ(3)

100149 GoTo 1510

1001500 YZ(1) < YZ(3) Then YMIN- YZ(1) Else YMIN = YZ(3)

1001510 zo = YMAX

1001520 gl =YMIN

1001530 WL =L *RG*T/P

1001540 IfW1 < BB Then gl =z0

1001550 ' 0 =VAPOR AND 1=LIQUID
1001580 If ICOMP =0 Then Retun

1001590 If IFASE = 0 Then ZZ = Z0 Else ZZ = gl
1001600 AG1 = (zZ + C2 *CB) / (ZZ - C3 *CB)
1001610 AG1 = Log(AG1)

1001620 AG2 = CA / (2 ' CB *C1)

1001630 If NC > 1 Then GoTo 1001680

1001640 FOX(1) = ZZ -1 - Log(ZZ - CB) - AGL *AG?2

1001650 FOX(1) = Exp(FOX(1))

1001660 F(1) = p* FOX(1)

1001670 GoTo 1001740

1001680 For = 1To NC

1001690 AG3 = (2 *SA(J) / LL) - (H(J) / BB)

1001700 FOX(J) = (H(J) *(ZZ - 1)/ BB) - Log(ZZ - CB) - AG1 *AG2 *AG3

1001710 FOX(J) = Exp(FOX(3))
1001720 F(3) =ZX(3) *p *Fr X()
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1001730 Next J
1001740 Return
1001750

1001760 'subroutine prcons

1001770 Fori = 1To NC

1001780 AC(j) = 0.457235529 * ((RG * TC(i)) ~2) / PC())
1001790 H() =0.077796074 * RG * TC(1) / PC())
1001800 XK =0.37464 +(1.54226 - 0.26992 * WC(})) * WC()
1001810 TR=T/TC())

1001820 ALSQR = 1+ XK * (1 - Sqr(TR))

1001830 ALPHA = ALSQR *ALSQR

1001840 A(j) = ALPHA * AC(i)

1001850 Next i

1001860 If NC = 1 Then GoTo 1001930

1001870 Fori=1ToNC- 1

1001880 For J=i+1To NC

1001890 ALJ(i, J) = (L - DEL(}, J)) * Sar(Ai) *AQJ))
1001900 AIJ(J, 1) = AJ(, J)

1001910 Next J

1001920 Next |

1001930 Return

1001940

1001950 'subroutine comp

1001960 Sum =0

1001970 T =298

p=6

1001980 IfNC=1Then Q(1) =1
1001990 If NC = 1Then GoTo 1002080
1002000 Fori =1To NC

1002030 Sum =Sum + Q(i)

1002040 Next i

1002050 Fori =1To NC
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1002060 Q(i) = Q1) / Sum

1002070 Next |

1002080 GoSub 1001760 ‘call preons

1002090 Fori=1To NC: zx(i) =Q(): Nexti

1002100 IFASE = 0: ICOMP =0

1002110 GoSub 100740 ‘call priuga

1002120 Debug.Print; Print LA

1002130 Debug.Print "Compressibility calculation using the Peng-Robinson EOS": Print
1002140 Debug.Print "Temperature=  Print using; L42$; T;: Print' K'

1002150 Debug.Print "Pressure = Print using; L428; P;: Print" bar” Print
1002160 Debug.Print 1 Print"Compressibility”,: Print "Specific volume ( * / ol)

1002170 Debug.Print "Vapor,: Print using; L14$; Z0;: Print 11 Print using; L14ES; zo *RG *T/ P
1002180 Debug.Print "Liquid",: Print using; L14%; oL ; Print 12 Print using; L14E$; oL *RG* T/ p

1002190 Debug.Print L4$

1002200 Debug.Print

1002210 Debug.Print "Type 1to run again with same components and kis'
1002220 [ENDFG =0

1002230 If IENDFG <> 0 Then GoTo 1960

1002240 Retum

1003290

1003300 ‘subroutine spfug
1003310 ICOMP =1

1001003320 Sum =0

1003330 T =298

1003340 IfNC=1Then Q(1) =1
1003350 If NC = 1 Then GoTo 3440
1003360 Fori =1To NC

1003390 Sum =Sum + Q1)
1003400 Next |

1003410 Fori =1To NC

1003420 Q(1) =Q(i) / Sum

1003430 Nex!

1003440IFASE =0

1003450 GoSub 1001760 ‘call prcons
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1003460 For = 1To NC: ZX(i) = Q(i): Next

1003470 GoSub 100740 ‘call priuga

1003480 Debug.Print: Print LAS

1003490 Debug.Print "Fugacity calculation using the Peng-Robinson equation of state"
1003500 Debug.Print "Temperature =" Print using; L428; T:: Print" K'
1003510 Debug.Print "Pressure = Print using;: L428; P;: Print" bar"; Print
1003520 Debug.Print'Component  Feed Fugacity (bar) ~ (fixP)"
1003530 Fori = 1To NC

1003540 Debug.Print using; L2$; KK1(i), ZX(i), F{i), FOX(i)

1003550 Next |

1003560 Debug.Print: Print L4S;: Print using; L14$; zz

1003570 Debug.Print LAS: Print

1003580 Debug.Print "Type 1to run again with same components and kijs'
1003590 IENDFG =0

1003600 If IENDFG <> 0 Then GoTo 3320

1003610 Retum

1003620

1003630 'subrouting bubpt

1003640 N=0: ICOMP = 1: RVALUE =0
1003650 Sum =0: ICONV =0

1003660 p= PL

1003670

1003680 T =298

1003690 IfNC=1Then Q(1) = 1
1003700 If NC = 1 Then GoTo 1003790
1003710 Fori=1To NC

1003740 Sum =Sum + Q)

1003750 Next i

1003760 Fori =1To NC

1003770 Q(i) =Q(i) / Sum

1003780 Next i

1003790 If T <> 0 Then GoTo 1003870
1003800 TBG =0

1003810 TCG =0



1003820 Fori=1To NC

1003830 TBG =TBG +Q(i) * TB()
1003840 TCG =TCG +Q(i) * TC()
1003850 Next i

1003860 T =0.5 * (TBG +TCG)

1003870 If N> 30 Then GoTo 4880
1003880 Fori = 1To NC

1003890 If KVALUE = 1Then GoTo 3950
1003900 DTL =(1/T) - (1/ TB{)>
1003910 DT2 = (1/TC(i)) - (L/ TB()
1003920 DLNP = Log(PC(i))

1003930 PS(i) = Exp(DLNP * DTL / DT2)
1003940 XKL (i) = PS(i)/P

1003950 GG(i) = Q(i) * XK1(i)

1003960 Next |

1003970 KKK =0

1003980 NLOOP =1

1003990 If T <50 Then GoTo 1004590
1004000 If T > 1200 Then GoTo 1004590
1004010 N=N+1

1004020 GoSub 1001760 ‘call prcons
1004030 For i=1To NC: ZX()) = Q(): Nexti
1004040 IFASE =1

1004050 GoSub 740 ‘call priuga
1004060 For i = 1To NC: F1(i) = H{i): Nexti
1004070 ZZ1 =112

1004080 SUMY =0

1004090 Fori =1To NC

1004100 G2(1) = GG())

1004110 SUMY = SUMY + GG(i)

1004120 Next i

1004130 Fori =1To NC

1004140 GG(i) = GG(i) / SUMY

1004150 Next i

1004160 SUMY =0

1004170 KKK =KKK + 1
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1004180 For i = 1To NC: ZX(i) = GG(i): Next i
1004190 IFASE =0

1004200 GoSub 100740 ‘call prfuga
1004210 For i = 1To NC: F2()) = F(i): Nexti
1004220 272 = zz

1004230 Fori =1To NC

1004240 GG(i) = F1() * GG(i) / F2()

1004250 Y1(1) = GG())

1004260 SUMY = SUMY + GG(j)

1004270 Next!

1004280 ITEST =0

1004290 Fori =1To NC

1004300 TEST = Abs(Y1(j) - G2(i))

1004310 If TEST > 0.0001 Then ITEST = ITEST + 1
1004320 GG(i) = GG(j) / SUMY

1004330 Next |

1004340 If KKK > 25 Then GoTo 1004400
1004350 If ITEST <=0 Then GoTo 1004400
1004360 Fori =1To NC

1004370 G2(1) = Y1()

1004380 Next |

1004390 GoTo 4160

1004400 M(NLOOP) = SUMY

1004410 KKK =0

1004420 If (NLOOP -1) >0 Then GoTo 1004460
1004430 NLOOP =2

1004440T =T-0.005

1004450 GoTo 4020

1004460 DSDT = (M(2) - M(1)) / (0.005)

1004470 If (Abs(DSDT) < 0.00001) Then GoTo 1004590
1004480 DLT =(M(1) -1) / DSDT

1004490 If Abs(DLT) < 0.0026 Then GoTo 1004670
1004500 ff N > 50 Then GoTo 1004650

1004510 IfN < 11 Then DD =20

1004520 If N>= 11 Then DD =5

1004530 If DLT >DD Then T=T +DD
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4100540 If DLT > DD Then GoTo 1003980

1004550 If DLT <-DD Then T=T- DD

1004560 If -DLT > DD Then GoTo 1003980

1004570 T =T +DLT +0.0025

1004580 GoTo 1003980

1004590 If N > 2 Then GoTo 1004630

1004600 If ZZ1 >=0.307 Then T=T-10

1004610 If 222 <=0.307 Then T=T+ 10

1004620 GoTo 1003930

1004630 Debug.Print “Calculation not converging: one-phase region or poor initial guess'
1004640 GoTo 1004830

1004650 Debug.Print: Print “Bubble paint calculation did not converge" Print
1004660 GoTo 1004830

1004670 YK =K

1004680 TTEST = (ZZ1 - Z22) A2

1004690 If TTEST > 0.00001 Then GoTo 4730

1004700 If ZZ1 >=0.307 Then T =T - 25/ Sqr(YK)

1004710 If ZZ1 <0.307 Then T=T +25; Sqr(YK)

1004720 KVALUE =0: GoTo 3870

1004730 Fori = 1To NC

1004740 XK1(i) = GG(i)/Q(i)

1004750 Next |

1004760 Debug Print; Print LA

1004770 Debug.Print "Bubble paint temperature calculation using the "
1004780 Debug.Print "Peng Robinson equation of state"

1004790 Debug.Print "Pressure = P;: Print" bar"

1004800 Debug.Print "Calculated bubble point temperature = T
Tou=T

1004810 Debug.Print "Component  Feed  Vapor K
1004820 Fori = 1To NC

1004830 Debug.Print using; L38; KKL(i), Q(i), GG(i), XKL ()

1004840 Next |

1004850 Debug.Print: Print L4$: Print 1 Print using; L5$; ZZ1, ZZ2: Print
1004860 Debug.Print "Number of iterations =", N

1004870 Debug.Print LAS: Print; ICONV = 1

1004880



1004890 IENDFG =0

1004900 If IENDFG =0 Then GoTo 4940
1004905 If ICONV = 0 Then GoTo 3640
1004910

1004920 KVALUE =0

1004930 N=0: GoTo 3650

1004940 GoTo 630

1004950

1004960 'subroutine dewptt
1004970 ICOMP = 1: KVALUE =0
1004980 N=0

1004990 Sum =0: ICONV =0
1005000 p="PL

1005010

1005020 T =298

1005030 IFNC=1Then Q(1) = 1
1005040 If NC = 1 Then GoTo 5130
1005050 Fori =1To NC

1005080 Sum =Sum +Q()
1005090 Next!

1005100 Fori =1To NC

1005110 Q() =Q(i)/Sum

1005120 Next |

1005130 If T<>0 Then GoTo 5210
1005140 TBG =0

1005150 TCG =0

1005160 Fori =1To NC

1005170 TBG =TBG + Q(i) * TB(l)
1005180 TCG =TCG +Q(i) *TC(i)
1005190 Next |

1005200 T=0.5*(TBG + TCG)
1005210 If N> 30 Then GoTo 1006180
1005220 Fori = 1To NC

1005230 If KVALUE = 1 Then GoTo 1005290



1005240 DTL = (L/T) - (1/ TB(i»

1005250 D12 = (1/ TC() - (1 / TB())
1005260 DLNP = Log(PC()))

1005270 PS(j) = Exp(DLNP * DTI / DT2)
1005280 XK1 (i) = PS(i)/P

1005290 JJ(i) = Q(i) / XKL ()

1005300 Next i

1005310 KKK =0

1005320 NLOOP =1

1005330 If T < 100 Then GoTo 5930
1005340 If T > 1200 Then GoTo 5930
1005350 N=N+1

1005360 GoSub 1760 ‘call prcons
1005370 Fori=1To NC: ZX(i) = Q(): Next
1005380 IFASE =0

1005390 GoSub 740 ‘call prfuga
1005400 Fori=1To NC: F1() = F(i): Next |
1005410 271 =2z

1005420 SUMX =0

1005430 Fori=1To NC

1005440 X2() = 3J()

1005450 SUMX = SUMX + JJ()

1005460 Next i

1005470 Fori = 1To NC

1005480 JJ(i) = JJ(i)/SUMX

1005490 Next i

1005500 SUMX =0

1005510 KKK = KKK + 1

1005520 Fori=1To NC: ZX(i) = JJ(i): Next
1005530IFASE =1

1005540 GoSub 740 ‘call prfuga
1005550 Fori=1To NC: F2(i) = H{i): Nexti
1005560 272 =2z

1005570 Fori=1To NC

1005580 JJ(i) = F1() * J3() / F2()

1005590 J1(i) = JJ()



1005600 SUMX = SUMX +JJ(i)

1005610 Next i

1005620 ITEST =0

1005630 Fori=1To NC

1005640 TEST = Abs(J1(i) - X2()

1005650 If TEST > 0.0001 Then ITEST = ITEST + 1
1005660 JJ(i) =JJ(i) / SUMX

1005670 Next |

1005680 f KKK > 25 Then GoTo 1005740

1005690 If ITEST <= 0 Then GoTo 1005740
1005700 Fori =1To NC

1005710X20) = J1(i)

1005720 Next i

1005730 GoTo 1005500

1005740 M(NLOOP) = SUMX

1005750 KKK =0

1005100760 If (NLOOP - 1) >0 Then GoTo 5800
1005770 NLOOP =2

1005780 T =T-0.005

1005790 GoTo 5360

1005800 DSDT = (M(2) - M(1)) / 0.005

1005810 If (Abs(DSDT) <0.00001) Then GoTo 1005930
1005820 DLT =(M(1) -1) / DSDT

1005830 If N> 50 Then GoTo 1005950

1005840 If N< 11 Then DD =50

1005850 If N>= 11 Then DD = 10

1005860 If DLT>DD Then T=T +DD

1005870 If DLT > DD Then GoTolOO 5320
1005880 If DLT<-DD Then T=T-DD

1005890 If DLT <-DD Then GoTo 1005320
1005900 If Abs(DLT) < 0.01 Then GoTo 1005970
1005910 T=T + DLT+0.0025

1005920 GoTo 1005320

1005930 Debug.Print "Calculation not converging: one-phase region or poor initial guess'
1005940 GoTo 1006180

1005950 Debug.Print: Print "Dew point calculation did not converge”: Print

f
f
f
f
f
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1005960 GoTo 1006180

1005970 YK =N

1005980 TTEST =(ZZ1 - Z22) A2

1005990 If TTEST >0.00001 Then GoTo 1006030

1006000 If ZZ1 >=10.307 Then T =T - 25/ Sar(YK)

1006010 If ZZ1 <0.307 Then T=T + 25/ Sqr(YK)

1006020 KVALUE = 0: GoTo 1005210

1006030 Fori =1To NC

1006040 XK1.() = Q() / 3J()

1006050 Next |

1006060 Debug.Print; Print LA

1006070 Debug.Print "Dew point temperature calculation using the "
1006080 Debug.Print "Peng Robinson equation of state'

1006090 Debug.Print "Pressure(bar) = p

1006100 Debug.Print "Calculated dew point temperature(K) = T
Tde =T

1006110 Debug.Print"  Feed  Liquid K

1006120 Fori =1To NC

1006130 Debug.Print Q(i), XX(i), XK1(i)

1006140 Next |

1006150 Debug.Print; Print L4$: Print 2 /int using; L58; ZZ1, ZZ2: Print

1006160 Debug.Print “Number of iterations = N
1006170 Debug.Print LAS: Print: ICONV =1
1006180

1006190 IENDFG =0

YOS =YOS +1

1006240

Rem...Calculate heat of vaporization (Reboiler)
HVAPB(1) =26.89 * (1 - 369.82/ 369.82) ~0.365
HVAPB(2) = 15.326* (1-Treb/ 304.19)~0.227
HVAPB(3) =52.053 * (1-Treb/ 647.13)~0.321
HVAPB(4) = 10.312* (1-Treb/ 190.58)" 0.265
(
(

11
_—

—_—

—

HVAPB(S) = 21342+ (L-Treb/ 305.42) 0403
HVAPB(G) = 74.024 * (1 - Treb / 638) * 0.304

1
—
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Fori=1To6

REHVAP(i) = BBO(i) * HVAPBY()

Next i

SUREHVAP = REHVAPd) + REHVAP|'2) + REHVAP(3) + REHVAP(4) + REHVAP(5) + REHVAP(6)

Rem....Energy balance condenser

HL(1) =59.642 * (Tcon - TDGS) +(0.328) / 2* (Tcon A2 - TDGS A2) - (0.0015377) / 3* (Tcon A3-

TDGS A3) +(3.65* 10 A(6)) / 4 * (Tcon A4 - TDGS A4)

HL(2) =-338.956 * (Tcon - TDGS) +(528) /2 * (Tcon A2-TDGS A2) - (0.0232)/3*(Tcon A 3

TDGS A3) +(0.3598 * 10 A(-4)) / 4 * (Tcon A4 - TDGS A4)

HL(3) =92.053 * (Tcon - TDGS) - (0.039953) / 2* (Tcon  A2-TDGS A2) -(2.1103 *10A(-4)) /3*

(Tcon A3- TDGS A3) +(5.3469 * 10 A(-7))  4* (Tcon  A4-TDGSA4)

HL(4) =-0.018* (Tcon - TDGS) +(1.1982) / 2 * (Tcon A2 - TDGS A2) - (9.8722* 10 A(-3)) / 3 *

(Tcon A3-TDGS A3) +(3.167 * 10 A(-5)) / 4 * (Tcon - 4-TDGS Ad)

HL(5) =38.332 * (Tcon - TDGS) +(0.41) / 2* (Tcon A2- TDGS A2) - (0.0023) / 3 * (Tcon A3 - TDGS

A3) +(5.9347 * 10 A(-6)) / 4 * (Tcon A4-TDGS Ad)

HL(6) =23.111 * (Tcon - TDGS) +(1.2283) / 2 * (Tcon A2 - TDGS A2) - (0.003121) / 3* (Tcon A3-

TDGS A3) +(3.0714 * 10 A(-6)) / 4* (Tcon A4 - TDGS A4)

HV(1) =28.277 * (Tcon - TDGS) +(0.116) /2* (Tcon A2 - TDGS A2) +(1.959 * 10 A(-4)) / 3 *

((Tcon) A3-TDGS A3)-(2.37* 10 A(-7))/4 *((Tcon) A4 - TDGS A4) +(6.867 * 10 A(-11))/5 *

((Tcon) A5-TDGS ' 9)

HV(2) = 27.437 * (Tcon - TDGS) + (4.23* 10 A(-2)) / 2* (Tcon A2-TDGS A2) - (1.955 * 10 A(-5)) /

3* (Tcon A3-TDGS A3) +(3.9968* 10 A(-9))/4 * (Tcon A4 - TDGS A4) - (2.9872 * 10 A(-13))/5

*(Tcon A5-TDGS Ab)

HV(3) = 33.933 * (Tcon - TDGS) - (84186 * 10 A(-3)) / 2* (Tcon A2- TDGS A2) +(299*10 A (5)/

3% (Tcon A3-TDGS A3)- (1.7825* 10 A(-8)) /4 * (Tcon A4-TDGS Ad) +(36934*10A  (-12))/5

*(Tcon A5-TDGS Ab)

HV(4) = 34.942 * (Tcon - TDGS) - (3.9957'10 A(-2))/ 2* (Tcon A2-TDGS A2) +(L9184 * 10 A(-

4) 1 3* (Tcon A3-TDGS A3)- (15303 * 10 A(-7))/4 * (Tcon A4-TDGS A4) +(3932L * 10 A(-
))/ * (Tcon A5-TDGS A9

HV(5) =28.146* (Tcon - TDGS) + (4.3447 * 10 A(-2))/2 * (Tcon A2 - TDGS A2) +(1.8%4 * 10 A(-

4)) [ 3* (Tcon A3-TDGS A3)-(1.9082 * 19 A(-7))/4 * (Tcon A4-TDGS Ad) +(5.3349 * 10 A(-

11)) /5* (Tcon A5-TDGS Ab)

HV(6) =-0.555* (Tcon - TDGS) +(0.37) / 2 * (Tcon A2 - TDGS A2)-(3.197* 10 A(-4))/ 3* (Tcon A

3-TDGS A3) + (15834 * 10 A(-7))/4 * (Tcon A4 -TDGS A4) - (32344 * 10 A(-11)) /5* (Tcon A5

-TDGS AD)

Fori=1To6
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COHL(1) = HL() * DLF()

COHV(i) = HV(i) * DVF()

COHVAR(j) = HVAPBC(j) * DLF(i) * 1000

Next i

SUCOHL = COHL(1) +COHL(2) + COHL(3) + COHL(4) + COHL(5) +COHL(6)

SUCOHV = COHV(1) + COHV(2) + CCHV(3) + COHV(4) +COHV(5) + COHV(6)

SUCOHVAP = COHVAP(3) + COHVAP(6)

Rem Heat duty condenser

DELCON = Abs(SUCOHL + SUCOHV) +Abs(SUCOHVAP)

Rem Energy balance for overal

Rem Heat input (feed +output reboiler)

OVERIN = (HEIN + Abs(SUREHVAP) * 1000 + Abs(SUCOHL))

Rem Heat output (gas out + liquid out)

Rem OVEROUT = SHTDGS + SHTROS + 7 * Abs((2 * HFMEA * LO(6)) + (HFC02 * (10 * LO(2)) +
(HFH20 * L0(3))))

OVEROUT = SHTDGSL + SHTROS +61900 * (L0(2))

Rem Debug.Print (OVEROUT - OVERIN)

Rem Heat of Exchanger

[f OVERIN > OVEROUT Then GoTo 15000

HLEX1(1) = 59.642 *(TROS - TLI) + (0.328) / 2 * (TROS A2 - TLI A2) - (0.0015377) / 3 * (TROS A3 -
TLI A3) + (3.65* 10 - (-6)) /4 *(TROS A4 - TLI * 4)

HLEX1 (2) = -338.956 * (TROS - TLI) + (5.28) / 2 *(TROS A2 - TLI * 2) - (0.0232) /3 * (TROS A 3 - TLI
A3) + (0.3598 * 10 * (-4)) [ 4 *(TROS A4 - TLI A4)

HLEX1(3) = 92.053 * (TROS - TLI) - (0.039953) /2 * (TROS - 2 - TLI A2) - (2.1103 *10 A(-4)) /3 *
(TROS A3-TLI A3) + (53469 *10 A(-7)) / 4 * (TROS A4 -TLI A4)

HLEX1(4) = -0.018 * (TROS - TLI) + (1.1982) /2 *(TROS A 2 - TLIA2) - (9.8722 10 A-3))/3 *
(TROS A3-TLI A3) + (3.167 *10 A(5)) / 4 * (TROS A4 - TLI A4)

HLEX1 (5) = 38.332 * (TROS - TLI) + (0.41)/2 * (TROS A2 - TLI A2) - (0.0023) / 3XTROS A 3 -TLI A
3) + (5.9347 * 10 A(-0)) /4 * (TROS » 4 - TLI *4)

HLEX1(6) =23.111 * (TROS - TL) +(1.2283) / 2* (TROS A2 - TLI A2) - (0.003121) / 3* (TROS ~3 -
TU ~3) +(3.0714 * 10 ~(6)) / 4 * (TROS A4 - TLI * 4)

Fori=1To6

HHLEXA(j) = HLEXKi) * LO()

Next |

SUMHHLEX1 =HHLEX1(1) + HHLEXL(2) +HHLEXK3) +HHLEX1(4) + HHLEX1(5) + HHLEXL(6)
Rem If Abs(OVEROUT - OVERIN) < 3000000 Then GoTo 1201



If KKK = 1Then GoTo 1201

ppp =1

If MM = 1Then GoTo 82

If MM =2 Then GoTo 82

Rem ERRST(2) = Abs(OVERIN - OVEROUT)
ERRST(2) = (OVEROUT - OVERIN)
82 If MM = 1 Then GoTo 85

if MM =2 Then GoTo 95

TOGS =TDGS +0.1

MM =MM +1

GoTo 35

85 Rem ERRST(3) = Abs(OVERIN - OVEROUT)
ERRST(3) = (OVEROUT - OVERIN)

TOGS =TDGS - 0.2

MM =MM +1

GoTo 35

95 Rem ERRST(1) = Abs(OVERIN - OVEROUT)
ERRSTd) = (OVEROUT - OVERIN)
If ERRST(2) < ERRSTd) Then
GoTo 105

Else

MM =0

TDGS =TDGS

End If

GoTo 35

If ERRST(2) < ERRST(3) Then
Debug.Print "XX"

GoTo 115

Else

Debug.print "xx”

MM =0

TDGS =TDGS +0.2

End If

GoTo 35

105 If ERRST(2) < ERRST(3) Then
GoTol201

115



Else

MM =0

TDGS =TDGS +0.2

End If

GoTo 35

115 I ERRST(2) < ERRST(1) Then
Debug.Print "XX"

GoTo 1201

Else

Debug.Print "XX'

MM =0

TDGS =TDGS

End If

GoTo 3

F{Qn Thkkkkkkkkkkkkkkkkkkkkkkkkkk
15000 Rem Debug.Print (OVEROUT - OVERIN)
If ppp = 1 Then GoTo 1201

KKK =1

If MM = 1 Then GoTo 882

If MM =2 Then GoTo 832

Rem ERRST(2) = Abs(OVERIN - OVEROUT)
ERRST(2) = (OVEROUT - OVERIN)
882 If MM = 1Then GoTo 885

If MM =2 Then GoTo 895

TDGS =TDGS+01

MM =MM +1

GoTo 3

885 Rem ERRST(3) = Abs(OVERIN - OVEROUT)

ERRST(3) = (OVEROUT - OVERIN)
TDGS =TDGS - 0.2

MM =MM +1

GoTo b

895 Rem ERRST(L) = Abs(OVERIN - OVEROUT)

ERRSTO) = (OVEROUT - OVERIN)
If ERRST(2) < ERRST(1) Then
GoTo 8105
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Else

MM =0

TDGS =TDGS +0.2

End If

GoTo 35

If ERRST(2) < ERRSK3) Then
Debug.Print "XX'

GoTo 8115

Else

Debug.Print "XX'

MM =0

TDGS =TDGS +0.2

End If

GoTo 35

8105 If ERRST(2) < ERRST(3) Then
GoTo 1201

Else

MM =0

TDGS =TDGS

End If

GoTo b

8115 If ERRST(2) < ERRST(1) Then
Debug.Print "XX'

GoTo 1201

Else

Debug.Print "XX'

MM =0

TDGS =TDGS

End If

GoTo 35

1201 fAbs((B(2) - ML(2)) / ML(2)) < 0.05 Then GoTo 1202
Rem Debug.Print Abs((B(2) - ML(2)) / ML(2))

If B2) < ML(2) Then REF = REF - 0.01

IfB(2) > ML(2) Then REF = REF +0.01

Y2 =Val(Text63.Text)
GoTo 1205
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1202
Debug.Print "Stripper’

Debug. Print" '
Debug.Print “COMP Feed Gasout Liquid out "
Debug.Print"  (moal) (mol)  (mal)
Debug.Print" '
Debug Print"C3H8"; " LO(1);  DL(1);" B(L)
Debug.Print"C02% " L0Q2);" D12 " B2
Debug.Print "H20" " LO@3);" D13 " (3)

Debug.Print "CH4" " LO(4); “  D1(4);" ", B(4)

Debug.Print "C2H6"; " LO(5); " D1(5);" ()

Debug.Print "MEA™"  LO(6); " ;D1(6);"  B(6)

Debug.Print * z

Debug.Print "Total flow(mol)"; SUML; - SUMD; ~ BHTRO

Debug.Print "Enthalpy(joule)'; HEIN; ~ SHTDGSL; = SHTROS

Debug.Print Temp (K) TS, TDGS;  TROS

Debug.Print "Reflux for reboiler’; " =" REF

Debug.Print "Heat duty for reboiler'; (joule); " ='; Abs(SUREHVAP * 1000)
Debug.Print "Heat duty for condenser; " =" DELCON

Debug.Print "Heat duty for exchanger out stripper"; " =", SUMHHLEX1

Debug.Print TOTAL; Heat; " =" Abs(SUREHVAP * 1000) + DELCON + SUMHLEX1

If Val(Text60.Text) > 0 Then GoTo 106000

Ifxxxx >0 Then QXXXX = Abs(SUREHVAP * 1000): xxxx =0: GoTo 102022
IEXXXXI >0 Then QXXXX1 = Abs(SUREHVAP * 1000):XXXX1 = (0: GoTo 102024
IFYYYY >0 Then QYYYY = Abs(SUREHVAP * 1000): YYYY =0: GoTo 103022
IFYYYY1 >0 Then QYYYY1=Abs(SUREHVAP * 1000): YYYY1 =(: GoTo 103024
Ifzzzz >0 Then QZZZZ = Abs(SUREHVAP * 1000): 7777 =0: GoTo 104022

If 22271 >0 Then QZZZZ1 = Abs(SUREHVAP * 1000): 77771 =0: GoTo 104024
ffwwvwy >0 Then QUWWW = Abs(SUREHVAP * 1000): wwww =0: GoTo 105022
IFWWMAL > 0 Then QWWWW 1 = Abs(SUREHVAP * 1000): WML = 0: GoTo 105024
102000 Rem SUBROUTINE TO EVALUATE PARTIAL DERIVATIVE

102010 Rem WITH RESPECT TO X

1A xxxx=1

GoTo 101000

102022 XXXXL =1

GoTo 101000




102024  DIFFQX = (QXXXX - QXXXX1)/0.01

102030  Return

103000 Rem SUBROUTINE TO EVALUATE PARTIAL DERIVATIVE
103010 Rem WITH RESPECT TO Y

103020 YYYY =1

GoTo 101000

103022  YYYYL =1

GoTo 101000

103024 DIFFQY = (QYYYY - QYYYY1)/0.01

103030 Return

104000 Rem SUBROUTINE TO EVALUATE PARTIAL DERIVATIVE
104010 Rem WITH RESPECT TO Y

10400 z222=1

GoTo 101000

104022 77771 =1

GoTo 101000

104024 DIFFQZ = (QZZZZ - QZZZZ1)10.01

104030 Return

105000 Rem SUBROUTINE TO EVALUATE PARTIAL DERIVATIVE
105010 Rem WITH RESPECT TO Y

105020 wwww=1

GoTo 101000

105022 Wwww1 =1

GoTo 101000

105024 DIFFQW = (QWWWW - QWWWW1) / 0.01

105030 Return

106000 Stop

End Sub
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