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Proyecto - VBAProject x” (General) < | wavIN ]
- e Option Explicit 2
a4 ®| [Public Sub WAYIN(]

+ &% Aspen Properties.xls (As} '"VARTABLES DEFINITION
-8 AspenOSEWorkbookXLA Dim FASP As String, X0 As Double, X1 As Double, ihAPsim As HappLS
+ &% AspenSimulationWorkbo Dim I As Integer, XX As Double, FF As Double, ICON As Integer
~ & VBAProject (2021-12-09 ' CLEAR THE CELLS TO BE UPDATED AFTER MAEKING COMPUTATIONS

~-£53 Microsoft Excel Objetos Range ("B6:D16") .Select
B8] Hojal (CALCULATION Selection.ClearContents
4] Thisworkbook Range ("A1:G1") .Select
=3 Médulos N
¥ Acceso ' FILE ALLOCATION,CONECTION AND APPLICATION VISIBLE
sp = Cells(3, 2) ' .BKP EXTENSION

Set ihAPsim = GetObject (FASP, "Apwn.Document.39.0")
ihAPsim.Visible = True

' READING AND COMPUTING

1-1

Do While Cells(5 + I, 1) <> ""
ihAPsim.Tree.FindNode ("\Data\Blocks\RI\Tnput\CONV\1") .Value = Cells(5 + T, 1) ' BZ CONVERSTON
ihAPsim.RUN ' RU
Application.Wait (Now + TimeValue ("00:00:02"))
Cells(5 + I, 2) = ihAPsim.Tree.FindNode ("\Data\Blocks\R1\Output\QCALC").Value '
Cells(5 + T, 3) = ihAPsim.Tree.FindNode ("\Data\Streams\511\Output\MOLEFRAC\MTXED\H2") .Value '
Cells(b + I, 4) = ihAPsim.Tree.FindNode ("\Data\Streams\S16\Output\MOLEFRAC\MIXED\CYCLOHEX") .Value ' YCHEX IN 516
I-I+1

Loop

' GO TO CELL Al
Range ("A1") .Select

End Sub
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Figure S2. Definition of module Acceso used in Case of Study 1.
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Proyecto - VBAProject X || (General) <] [WAYIN

= Option Explicit |
\2‘ Public TA As Double, TACALC As Double, CECALC As Double, ihAPsim As HappL$
&% Aspen Properties.xls (As| Public Sub WAYIN()
A 'VARIABLES DEFINITION
Dim FASP As String, X0 As Double, X1 As Double, XX As Double, FF As Double, ICON As Integer

El

& VBAProject (2021-12-09
I=E5 Microsoft Excel Objetos ' CLEAR THE ¢
EH) Hoja1 (CALCULATION Cells (8,

4] Thisworkbook Cells (11, 4) = "

(= &3 Modulos TA = Cells (5, 2)

LS TO BE UPDATED AFTER MAKING COMPUTATIONS
:cells(9, 4) - " Cells(ll, 2) = "
cells(12, 2) - cells(12, 4) = ™"

FILE ALLOCATION, CONECTION AND AP
FASP = Cells(3, 2) ' .BKP EXTE:
Set ihAPsim = GetObject (FASP, "Apwn.Document.39.0")
ihAPsim.Visible = True

& Acceso
i+ FALPOSICION
4 FUNUNA

INITIAL ESTIMATIONS
X0 = Cells(8, 2): X1 = Cells(9, 2)

COMPUTING FUNCTION AT THE INITIAL ESTIMATIONS
ihAPsim.Tree.FindNode ("\Data\Blocks\SPLIT\ Tnput\FRAC\C") .Va[lue = X0
ihAPSim.RUN ' RUN
Application.Wait (Now + TimeValue("00:00:02"))
TACALC = ihAPsim.Tree.FindNode ("\Data\Streams\A\Output\TEMP_OUT\MIXED") .Value
Cells(8, 4) = TACALC

1ihAPsim.Tree. FindNode ("\Data\Blocks\SPLIT\Inpul \FRAC\C") .Value = X1

ihAPsim.RUN RN
Application.Wait (Now + TimeValue ("00:00:02"))

TACALC = ihAPsim.Tree.FindNode ("\Data\Streams\A\Output\TEMP_OUT\MIXED") .Value
Cells(9, 4) - TACALC

' CALL TO REGULA FALSI PROCEDURE
Call FALPOS (X0, X1, FF, XX, TCON)

" ooN-

CREEN COMPUTER OUTPUT
ells(ll, 2) = Xx: Cells(ll, 4)
Cells(12, 2) = FF: Cells(12, 4)

' GO 10 CELL AL
Range ("A1") .Select

End Sub

TACALC
1CON

Figure S4. Definition of module Acceso used in Case of Study 2.
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Option Base 1
Sub FALPOS (X0 As Double, X1 As Double,

" SUBROU

F A5 Double, X As Double, N As Integer)
¥OR_ BVALUATING THE R

= 5 Microsoft Excel Objetos
£ Hoja1 (CALCULATIO!
48] Thisworkbook
= £3 Modulos
¥ Acceso
-+ FALPOSICION
- & FUNUNA

2 VBAProject (2021-12-09

: INITIAL

REGULA FALST PROCEDURE
N: NUMBER OF ITERATIONS; X0 0

X: ROOT TO BE COMPUTE

¥1: INITIAL GUESS 1

VARIABLES DEFINITION
N

Dim TEST As Bool

, FO &s Double, F1 As Double, §2 As Double, X2 As Double

PROCESS

TEST = True

0
Do While

Call FUNCIONL (X0, F0)
Call FUNCIONI (XL, F1)
X2 = X1 - (XL - X0) * F1 / (F1 - F0)
If (x2 = 0) Then
x2 =

= 0.000000000000001

End If

call FUNCIONI (X2, 2)

TE ((Bbs((X2 - X0) / ¥2) < 0.000001) Or _

(Abs ((X2 - X1) / X2) < 0.0000001)) Then
%= x2

TEST = False
If (F2 * FO < 0) Then
X1 = x2

Else
X0 = X2
End If
End If

If (N > 200) Then
X =x2

MsgBox "NO CONVERGE EN 200 ITERACIONES"

End Sub

Figure S5. Definition of module FALPOSICION used in Case of Study 2.
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Figure S6. Definition of module FUNUNA used in Case of Study 2.
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Figure S7. Sheet COMPUTATIONS in the MS EXCEL-VBA template used in Case of Study
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X Accesibilidad: es necesario investigar
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[El=Rd" | BAR9 »onEEFY @un,col 30 R R a =24
Proyecto - VBAProject x| (General) | [ieclaraciones) T
(=] ‘J‘ ] ption Explicit ~
72 Solver (SOLVERXIAM) | | Public VAR As VARPROCESOS, ihAPsim As HapplLS
-1 & VBAProject (2023-04-03. Nca-Ic4 Res | | Public Sub wayinGEN()
=1 {5 Microsoft Excel Objetos 'VARIABLES DEFINITION
EH]Hojal (COMPUTATIONS) Dim FASP As String
5] Hoja2 (DEFINICION)
i @ﬁgu';:swwmk Sheets("COMPUTATIONS").Select
@ CLEAR
22 CPoSEARCH ' FILE ALLOCATION,CONECTION AND APPLICATION VISIBLE
¢43 DPCOMPASS FASP = Cells(3, 2) ' .BKP EXTENSION
WL OPTIN Set ihAPsim = GetObject(FASP, "Apwn.Document.39.0")
ﬁémos 'IhAPsim.Visible = True
WAYIN
- & VBAProject (2023-04-03. NC4-IC4 TEN | |,
I 5 Microsoft Excel Objetos INPUT DATA
Hoja1 (COMPUTATIONS) VARK1 = Cells(6, 2)
) Hoja2 (DEFINICION) VARK2 = Cells(7, 2)
&) ThisWorkbook
=1 {5 Médulos ' CONSTANT FLOWRATES
L CLEAR VAR.FMOLAR(1) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\C3").Value
i?g;iﬁmf:s VAR FMOLAR(3) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\IC4=").Value
2 OPTIN VAR.FMOLAR(4) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\1C4=").Value
2 TIPOS VAR.FMOLAR(5) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\NC4-").Value
A2 WAYIN VAR.FMOLAR(6) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\TR2C4=").Value
VAR.FMOLAR(7) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\CIS2C4=").Value
VAR.FMOLAR(8) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\NC5-").Value
< > VAR.FMOLAR(9) = ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\WATER").Value
Propiedades - WAYIN &
WAYIN Mddulo -] ' CALL TO OPTIMIZATION PROCEDURE
Alfabética _por categorias Call WAYIN
(Name) WAYIN ' ON-SCREEN COMPUTER OUTPUT
Sheets("COMPUTATIONS").Select
Cells(11, 2) = VARIC4 N
Fks >

Figure S8. Definition of module WAYIN used in Case of Study 3.
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& WAYIN
Cells(25, 2) = VAR.R

Cells(26, 2) = VAR.ROUT
< > Cells(27, 2) = VAR.NC4CONV
Propiedades - WAYIN Cells(28, 2) = VAR.ITERACIONES
'WAYIN Modulo v -
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(Name) WAYIN
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Figure S8. Definition of module WAYIN used in Case of Study 2 (continuation).
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ITER=0
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Figure S9. Definition of module OPTIN used in Case of Study 3.
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Figure S9. Definition of module OPTIN used in Case of Study 3 (continuation).
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Figure S9. Definition of module OPTIN used in Case of Study 3 (continuation).
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Figure S9. Definition of module OPTIN used in Case of Study 3 (continuation).
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Figure S9. Defi

F = F + (FIGUAL) ~ 2

If F < FOPT Then
For J = 1 To tprb.VARIND

XOPT(J) = X(J)

Next J
FOPT = F
TESTINT = True

End If

End If
End If
Next I

If TESTINT Then
For J = 1 To tprb.VARIND
aprox(J) = XOPT(J)
Cells(19 + J, 8) = aprox(J)
Next J
Else
delta0 = deltad / 2
End If

Cells(7, 10) = delta0

Cells(8, 10) = FOPT
Call funobj(aprox(), FOPT)

Cells(9, 10) = FOPT

FOPTANT = FOPT

If delta0 < deltatol Then
TEST = False

End If

nition of module OPTIN used in Case of Study 3 (continuation).
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End If ~

Loop

For J = 1 To tprb.VARIND
X(3) = aprox(J)

Next J

Call funobj(X(), FOPT)

VAR.ITERACIONES = ITER

End Sub

\
EEE

Figure S9. Definition of module OPTIN used in Case of Study 3 (continuation).
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Figure $10. Definition of module DPCOMPASS used in Case of Study 3.

Public Sub funobj(X() As Double, F As Double)
' FUNCION OBJETIVO A MINIMIZAR O MAXIMIZAR
' ESCRITURA DE LA FUNCION: X(1), X(2), .... VARIABLES INDEPDIENTES ~ Dim X1 As Double, X2 As Double, X3 As Double, X4 As Double, X5 As Double, Y1

Dim XNC4 As Double, T As Double, R As Double, XCONV As Double
Dim I As Integer, SUM As Double, XIC4 As Double, XIC4OUT As Double
Dim XNC4OUT As Double

T=XQ)

If R <= 0 Then R = 0.0000000001
VAR.FMOLAR(2) = X(1)

R = VAR.FMOLAR(2) / VAR FMOLAR(5)
VAR.IC4 = VAR FMOLAR(2)

VART =T
VAR .| R
XCONV = X(3)

VAR.NC4CONV = XCONV

XIC40UT = ihAPsim.Tree.FindNode("\Data\Streams\REACTOUT\Output\MOLEFRAC\MIXED\IC4-").Value
XNC4OUT = ihAPsim.Tree.FindNode("\Data\Streams\REACTOUT\Output\MOLEFRAC\MIXED\NC4-").Value
VAR.XIC4REACOUT = XIC40UT
SUM =0
ForI=1To9
SUM = SUM + VAR.FMOLAR(I)
Next I
XNC4 = VAR.FMOLAR(5) / SUM
XIC4 = VAR.FMOLAR(2) / SUM
VAR.XIC4COLOUT = XIC4
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Figure S10. Definit

' INDEPENDENT VARIABLES
ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\IC4-").Value = VAR.FMOLAR(2)
ihAPsim.Tree.FindNode("\Data\Blocks\REACTOR\Input\TEMP").Value = T
ihAPsim.Tree.FindNode("\Data\Blocks\HEATER\Input\TEMP").Value = T
ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\NC4-").Value = VAR.FMOLAR(5)

' CONVERSION

XCONV = 0.8455006 - 0.00109878 * T - 0.13784487 * R - 0.00118546 * T * R

If XCONV < 0 Then XCONV = 1E-40

ihAPsim.Tree.FindNode("\Data\Blocks\REACTOR\Input\CONV\1").Value = XCONV

VAR.NC4CONV = XCONV
ihAPsim.RUN

Application.Wait (Now + TimeValue("00:00:01"))

' COSTS

If XIC4 <= 0 Then XIC4 = 1E-20

If XNC40OUT <= 0 Then XNC40UT = 1E-20

VAR.COLOUT = VAR.K1 * 26.39014 * XIC4 ~ (-0.28834)

VAR.CREACOUT = VAR.K2 * (-44.44096 * XNC4OUT ~ 2 - 0.00099 * XNC4OUT + 41.06606)

VAR.CCOOLUTIL = ihAPsim.Tree.FindNode("\Data\Results Summary\Utility-Sum\Output\TOT_COOL_COST").Value
VAR.CHEATUTIL = ihAPsim.Tree.FindNode("\Data\Results Summary\Utility-Sum\Output\TOT_HEAT_COST").Value

'RUN

F = VAR.COLOUT - VAR.CREACOUT + VAR.CCOOLUTIL + VAR.CHEATUTIL

VAR.TOC = F

ihAPsim.RUN

Application.Wait (Now + TimeValue("00:00:01"))

End Sub

' RUN

ion of module DPCOMPASS used in Case of Study 3 (continuation).
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Public Sub FDESIG(X() As Double, G() As Double)

' DESIGUALDADES ,
" ESCRITURA DE LAS DESIGUALDADES. LA FUNCION SIEMPRE HA DE QUEDAR <=0

Dim XNC4 As Double, T As Double, R As Double, XCONV As Double
Dim I As Integer, SUM As Double, F As Double, XIC4 As Double, XIC4OUT As Double

Dim XNC4OUT As Double
T=X@2)

IfR <= 0 Then R = 0,0000000001
VAR.FMOLAR(2) = X(1)

R = VAR.FMOLAR(2) / VAR FMOLAR(5)
VAR.IC4 = VAR FMOLAR(2)

'XCONV = X(3)

VAR.NG4CONV = XCONV

VART =T
VARR =R

XIC40UT = ihAPsim.Tree.FindNode("\Data\Streams\REACTOUT\Output\MOLEFRAC\MIXED\IC4-").Value
XNC40UT = ihAPsim.Tree.FindNode("\Data\Streams\REACTOUT\Output\MOLEFRAC\MIXED\NC4-").Value

VAR.ROUT = XIC40UT / XNC40UT
VAR.XIC4REACOUT = XIC40UT
SUM =0
ForI=1To9

SUM = SUM + VAR.FMOLAR(T)
Next I
XNC4 = VAR.FMOLAR(5) / SUM

Figure S10. Definition of module DPCOMPASS used in Case of Study 3 (continuation).
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XNC4 = VAR.FMOLAR(5) / SUM:  XIC4 = VAR.FMOLAR(2) / SUM:  VAR.XIC4COLOUT = XIC4

' INDEPENDENT VARIABLES
ihAPsim. Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\IC4-").Value = VAR.FMOLAR(2)
ihAPsim.Tree.FindNode("\Data\Blocks\REACTOR\Input\TEMP").Value = T
ihAPsim.Tree.FindNode("\Data\Blocks\HEATER\Input\TEMP").Value = T
ihAPsim.Tree.FindNode("\Data\Streams\COLOUT\Input\FLOW\MIXED\NC4-").Value = VAR.FMOLAR(5)

' CONVERSION
XCONV = 0.8455006 - 0.00109878 * T - 0.13784487 * R - 0.00118546 * T * R
If XCONV < 0 Then XCONV = 1E-40
ihAPsim.Tree.FindNode("\Data\Blocks\REACTOR\Input\CONV\1").Value = XCONV
VAR.NC4CONV = XCONV
ihAPsim.RUN 'RUN
Application.Wait (Now + TimeValue("00:00:01"))

' COSTS
If XIC4 <= 0 Then XIC4 = 1E-20
If XNC40UT <= 0 Then XNC40UT = 1E-20
VAR.COLOUT = VAR.K1 * 26.39014 * XIC4 ~ (-0.28834)
VAR.CREACOUT = VAR.K2 * (-44.44096 * XNC4OUT ~ 2 - 0.00099 * XNC40UT + 41.06606)
VAR.CCOOLUTIL = ihAPsim.Tree.FindNode("\Data\Results Summary\Utility-Sum\Output\TOT_COOL_COST").Value
VAR.CHEATUTIL = ihAPsim.Tree.FindNode("\Data\Results Summary\Utility-Sum\Output\TOT_HEAT_COST").Value

F = VAR.COLOUT - VAR.CREACOUT + VAR.CCOOLUTIL + VAR.CHEATUTIL

>
Propiedades - DPCOMPASS X
DPCOMPASS Modulo ]
Alfabética Ppor categorias
(Hame)lDPCOMPASS hAPsim.RUN "RUN
Application.Wait (Now + TimeValue("00:00:01"))|
| End Sub

-[= <

Figure S10. Definition of module DPCOMPASS used in Case of Study 3 (continuation).



