Vapor Liquid Equilibrium
(VLE)
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A B C D E F G H
1 v= 0425837
2 Phase
3 Equilibrium terml = term2 = Ratio =
4 zi k-value (ki - 1)zi (ki-1)v+1 terml/term2 X/ i
5 Propane 0.1000000 6.8000000  0.5800000 3.4698546 0.1671540 0.0288197 0.1959736
6 |n-Butane 0.3000000 2.2000000 0.3600000 1.5110044 0.2382521 0.1985434 0.4367956
7 n-Pentane 0.4000000 0.8000000 -0.0800000 0.9148326 -0.0874477 0.4372385 0.3497908
8 n-Octane 0.2000000  0.0520000 -0.1896000 0.5963065 -0.3179573  0.3353980 0.0174407
9 1.0000000 ftv)= 0.9999995 1.0000006
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1. ExcelZ 0| 8¢t E0|(VIHI= &2 EE1t M =F2 =49)
2CHA| - D1E H=HA|A F99| 2t0| 00| &I S
F9 v S| =F5+F6+F7+F8
A B £ D E F G H
1 v=0.425846257
2 Phase
3 Equilibrium terml = term2 = Ratio =
4 zi k-value (ki - 1)zi (ki-1)v+1 terml/term2 X/ yi
5 Propane 0.1000000  6.8000000  0.5800000 3.4699083 0.1671514 0.0288192 0.1959706
6 |n-Butane 0.3000000  2.2000000  0.3600000 1.5110155 0.2382504 0.1985420 0.4367923
7 n-Pentane 04000000  0.8000000 -0.0800000 0.9148307 -0.0874479 04372393 0.3497915
8 |n-Octane 0.2000000  0.0520000 -0.1896000 0.5962977 -0.3179620 0.3354029 0.0174410
9 1.0000000 ftv)= -0.0000081! 1.0000034 0.9999954
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2. MATLABS= O| ¢t E0|(7|MZ &2 EE1 HHZEQ| =)
1ZHA| - vpequil.file 2t5 7| 2CHA| - vpequil(0.2) 43l 5}7|
-) MATLAB Command Window =3
. File Edit View Debug Window Help - 5‘ X 1| File Edlt Window Help
JJEII @ 82| elwl 2leee D= ~| 8|8 Wl 2]
por-liquid equilibrium ?feval('vpequil’',n.2) A
runctuon y=vpequil(v)
2=[0.10.30.40.2] s
K=[6.8220.80.052]
sum1=0.; 6.10 0.30 0.40 8.20
fori=1:4
num=(K(i)-1)=z(i) K =
denom=1+(K(i)-1)=v
suml=suml+num/denaom 6.80 2.28 6.80 0.05
end
y=suml
y =
08.24
Ready
ans =
0.24
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3CtA| - fzero 3£5}7]|

% imand ¥ 3@31
0] (o] -] sl B 2| .
?fzero("upequil’,B.2) * MATLAB Editor/Debugger - [C:WMATLA... o |5
lans = 'F:Ie Edit View Debug Window Help
5.43 D@d| *[=e 82 el &l ! [ S
%vapor-liquid equilibrium
|2

function y=vpequil(y)
z=[0.10.3040.2];
K=[6.8 2.2 0.8 0.052];
sum1=0.;
fori=1:4;
num=(K(i)-1)=z(i);
denom=1+(K(i)-1)=v;
sum1=suml+num/denom;
end
y=suml;

Ready
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New B

Personal | Refinery Simulations |

[l Air Separation with English Units [} Hydrometallurgy w o, [ g3
[ Air Separation with Metric Units [l Petroleum with Eng review
1I[] Aspen IPE Stream Properties [I} Petroleumn with Me | General Simulation with
[} Blank Simulation [l Pharmaceuticals w E"Q“Sh Units :
= ; , . . ~ . psi, Ib/hr, lbmol/hr,
1Chemlt:als with English Units E!' Pharmaceuticals w | Btu/hr, cuft/hr,
Chemicals with Metric Units Polymers with Eng
" o :
[ Electrolytes with English Units [l Polymers with Met Property Method: None
[l Electrolytes with Metric Units [ Pyrometallurgy wit | Flow basis for input:
[l Gas Processing with English Units [ Pyrometallurgy wit Mole
[} Gas Processing with Metric Units [l Solids with Englist | Stream report
il General with English Units [0 Solids with Metric |~ composition: Mole flow
[ General with Metric Units [ll} Specialty Chemica
[ Hydrometallurgy with English Units [l Specialty Chemica - Run Type
P s | |Flowsheet |
v
< 2ol f2 | >

Mixers/Splitters Separators | HeatExchangers | Columns | Reactors Pressure Lhangers | Manipulators | Solids | b

2R . e . »

STREAMS Pump Compr MCompr Valve Pipe Pipeline

‘For Help, press F1 C:,..q Folders®aspen Plus 11,1 NUM Results Available
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M Process Flowsheet Window

| Jml
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v

Mixers/Splitters ~ Separators | Heat Exchangers | Columns | Reactors |  Pressure Changers | Manipulators | Solids |
Material " O @ D @ G: )
STREAMS Flash2 Flash3 Decanter Sep Sep2
For Help, press FI C4%,,.g FoldersWaspen Plus 11,1 NUM Flowsheet Not Complete
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3, 4%t7| - Stream 12| 7|

D|=|d| SR
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v
’? Mixers/Splitters Sepalalorsl Heat Exchangers | Columns | Reactors | Presswie Changers | Manipulators | Solids | U: 4 '|
Material ¥ v @ v Gi v }
STREAMS Flash2 Flash3 Decanter Sep Sep2
For Help, press F1 C:¥...q Folders®aAspen Plus 11,1 NUM Required Input Incomplete
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JELH

M Components Specifications - Data Browser

|0 Specifications

# (¥ Units-Sets A
@ Custom Uni
& FReport Optic

JSeleclionl Petroleumn | Nonconventional |J Databanks’

Define components

=

Components
Assay/Bler
Light-End F
Petro Charz
Pseudocorr
Attr-Comps
Henry Com
UNIFAC Gre
Comp-GroL
Comp-Lists
roperties
y  Specificatio
Property M
Estimation
Molecular £
Parameters
Data
Analysis
Prop-Sets
Advanced
gams

9
=
:I

L‘.
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URUDRKLIDC

(2]
=

t
>

Input Complete

Component ID Type Component name Formula
Conventional |PROPANE C3H8
N-BUTANE Conventional  [N-BUTANE C4H101
N-PENTAN Conventional  [N-PENTANE C5H121
N-OCTANE Conventional  [N-OCTANE C8H181
2
Find Elec Wizard User Defined Reorder Review

Help

Component D If data ars to be retneved from databanks, enter ather Component Hame or Formula. Ses
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6CHA| — Property/Specification

[0 Specifications LI [—_] & ﬁlm 2] E M
# (4 Setup A Jﬁlobal| Flowsheet Sections | Referenced |
- (¥ Components
&) Specificatio Property methods & models . o
. isi?yé/Bclieg P [ﬁv roperty method: |RK-SOAVE
ight-En _
¥ (2 Petro Charz Base method: RK-SOAVE R4 [ Modify property models
Pseudocorr [——l
Attr-Comps
£ Henry Cul?'n Petroleum calculation options 3
UNIFAC Gre Free-water method: v
Q CDmD_G_rDL Water solubility: v 3
+ (¥ Comp-Lists [—_l
- M Pmpemes” Electrolyte calculation options [—_l
@ Specificat T e I—_]
+ (M) Property Me SIS M -
+ (7 Estimation 7
+-] Molecular & r
+ (] Parameters
] Data
£ Analysis
+ (¥ Prop-Sets
+ -] Advanced
- @) Streams
| =
l @ [nput
@ EOVal
;' 2 Redlich-I.vong=-%Soave equation of state
¥ 3 ¥
< >
Input Complete
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JE
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Stream 1 (MATERIAL) Input - Data Browser.

= 0| (Flash?2)

nput v| [ ] v nput -
| I2 |ENG & <« 1 (N [ N>
- Binaf‘zl" JSpeciﬁcalionsl Flash Options | ] | EO Options |
Al Substream name: IJMIXED Ll Ref Temperature
2: State variables Composition
6 Al ITemperalure LI IMoIe-FIow L”Ibmol/hr LI
:%I E:EE::E |18£] [F LI Component Value
)
£ UNIFAL | Pressure LJ REOCEHE 10
| LUNIF A I?U | r LJ N-BUTANE 30
1 Data £ N-PENTAN 40
) Analysis N-OCTANE 20
+ (] Prop-Sets Total flow: | Mole v
| ;;l él[eafaf:a“CEd 100 lbmolhe v
-1
& Input
(9 EOVal
+ _;] 2
-] 3
--(¥] Blocks
+-¥ Bl
+ ("] Reactions
+-(] Convergence _ [—
+ (] Flowsheeting Of Totat J100
+-(] Model Analysis
T _'ﬂ EO Cunfiguratior Lets you select the substrsam nams

<

>

[nput Complete

v
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|m Block B1 (Flash?2) - Data Browser

|'SBB1 v I B |EnG v ElJ ﬂ Input - ﬁl [ E
=-{¥ Binarz['\ JSpeciIications} Flash Options | Entrainment |
Al Flash specifications
o | e—— [ F ]
& A
Rl IF’resswe L] I?D [DS' LI
7 Electro
7 Electro Valid phases
£ UNIFAC =
j UNIF AL I J
7 Data
£ Analysis
+ (M) Prop-Sets
+ (7 Advanced
--(¥] Streams
= B
@ Input
(@ EOVa
+ ;] 2
+ ;I 3
- (M) Blocks
+ (A B1
+ () FReactions
+#- Convergence
+# () Flowsheeting Of
+-(] Model Analysis
- .;_,l EO Configuratior Lets you type the outlet temperaturs. See Help
v
< b
Input Complete
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9tHA - EutE 7|

B Besults Summary Streams - Data Browser

I Streams LI v E‘—I ﬁl Results ﬁ‘ ‘J_[ N—')l

# @4 Streams Material | |
+ (¥ Blocks

- (¥ Results Summary

W4 Fun Status . :
o Display: [T ~| Fornat: |

[ Convergence

_:l Stream T able

| E | -l
Temperature F 180.0 180.0 180.0
Pressure psi 70.00 70.00 70.00
apor Frac 0.419 1.000 0.000
Mole Flow Ibmol/hr 100.000 41.898 58.102
Mass Flow Ib/hr 7355.297 2587.239 4768.058
Volume Flow cuft/hr 3865.903 3735.260 130,643
Enthalpy  MMBtushr -6.767 -2.262 -4.505
Male Flow lbmol/hr
PROPANE 10.000 7.881 2119
N-BUTANE 30.000 18.016 11.984
N-PENTAN 40.000 15.096 24.904
N-OCTANE 20.000 0.905 19.095

Results Available
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| -
10THA| - AT EAE HE| HES7|

1 1 2 3
2

3 Temperature F 180 180 180
4 |Pressure psi 70 70 70
5 Vapor Frac 0419 1 0
6 Mole Flow Ibmol/hr 100 41.898 58.102
7 |Mass Flow Ib/hr 7355.297 2587.239 4768.058
8 Volume Flow cuft/hr 3865903 3735.26  130.643
9 Enthalpy MMBtu/hr -6.767 -2.262 -4.505
10 Mole Flow Ibmol/hr

11 PROPANE 10 7.881 2119
12 | N-BUTANE 30 18.016 11.984
13 = N-PENTAN 40 15.096 24,904
14 N-OCTANE 20 0.905 19.095
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New

Personal | Refinery Simulations |

0] (H] O] & A|)

|l Air Separation with English Units
[ Air Separation with Metric Units

[l Aspen IPE Stream Properties
[IBlank Simulation

[l Chemicals with English Units

] Chemicals with Metric Units

I Electrolytes with English Units

[ Electrolytes with Metric Units

[l Gas Processing with English Units
[l Gas Processing with Metric Units
[l General with English Units

[l General with Metric Units
:Hydrometallurgy with English Units

<

[:Hydrometallurgy W
[l Petraleumn with Enc
8 Petraleum with Me
flf Pharmaceuticals w
ffPharmaceuticals w
[ Polymers with Eng
[0 Polymers with Met
[0 Pyrometallurgy wit
08 Pyrometallurgy wit
[l Solids with Englisk
B8 Solids with Metric
llf Specialty Chemica
[l Specialty Chemica

>

General Simulation with

Metbnc Lll<m}?1 Kol
ar t, kmol/hr,

MMKcaI;hr cum/hr

Property Method: None

Flow basis for input:
Mole

Stream report
composition: Mole flow
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2THA| - Component/Specification

M Components Specifications - Data Browser

[0 Specifications j ﬁ‘ All v 2‘ Cl &I
# (] Setup »/Seleclionl Petioleum | Nonconventional | « Databanks |
- (¥ Components
&) Specificatior Define components
= t.si?yé/ B’;e;d Component ID Type Component name Formula
ight-End Prof :
5 Petro Characte ATER Conventional MWATER H20
Pseudocompo ETHANOL Conventional [ETHANOL C2HE0-2
Attr-Comps >
(3 Henry Comps
UNIFAC Group
+ &) Properties
+#-() Reactions
# (7] Flowsheeting Optio
+ -3 Results Summary
Find Elec Wizard User Defined Reorder Review
Component ID. If data are to be retneved from databanks, enter ether Component Name or Formu
< >
Input Complete
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3EtA| - Property/Specificationg} ¢! =i5}7|

]o Specifications

+ (¥ Setup A~
--(¥ Components
@ Specificatio
() Assay/Bler
Light-End F
# (7] Petro Charz
Pseudocorr
Attr-Comps
Henry Com
UNIFAC Gre
roperties
Specificat
Property Mk
Estirnation
Molecular £
Parameters
Data
Analysis
Prop-Sets
Advanced
< >
Input Complete

E,

Uikl DLk

JGIobal[ Flowsheet Sections [ Referenced |

Property methods & models
Property method: |'WILS-2 ¥

Process type: -
Base method: WILS-2 v [ Modify property models
Henry components: v

Petroleum calculation options

Free-water method: v

Water solubility: - |

Electiolyte calculation options

Chemistry ID: - |

{_

AL

-
v

EBX
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ATtH| - Property/Parameter3} 212i5}7|

B Properties Parameters Binary Interaction WILSON-2 (T-DEPENDENT) - Dat... @

@) WILSON-2 ~| B L [Mecean v =] <«|[m -] > []ea] N
Henry Comn & Jlnput IJDalabanks|
UNIFAC Gre
=@ Properties Parameter: Data set:
& Specificatio |
+ 1] Property M Temperature-dependent binary parameters
+ () Estimation
+ (] Molecular § .
- & Parameters Component i [WATEH LH L]
2 Pure C Component | [ETHANDL LH L]
SR | Bmarir » |Temperature units :]
Al Source VLEG J
HE Al -.0503000000
R Al -2.503500000 v |
@ ¥
] Electro
() Electro
] UNIFAC
;l UMNIF AL Untts for the temperature=related slements of the parameter
# (] Resultty
< >
Input Complete
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5EtA| — Tools/Analysis/Property/BinaryZ} Q& 5}7|

M Binary Analysis
Analysis type: |Txy LI Yalid phases
Components | L!
Component 1: [ WATER -l Pressure :
L b
Component 2: [ETHANUL LI I - L“ - L‘
1.01325
Compositions ¥
Basis: I Mole fraction LI
Component: IETHANUL LI
Composition Range v
Lower: 0
Upper: 1 Property options
Property method: [ _:J
& Points ’417% Henly. compénenls: | L]
o o [— Chemistry [D: i jl
Save As Form | Go Cancel |
‘ e - -
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MEI

perature C
95

Tem
85

80

90

..............

T-xy for WATER/ETHANOL

T-x 1.0133 bar
------------- T-y 1.0133 bar

................................................

O] (H] O] & H )

Binary analysis results

PRES MOLEFRAC TOTAL TOTAL
ETHANOL TEMP K¥L
[WATER

T 0 1000177 0.9993959 i‘

1.01325 0.025 93.84066 0.8007155

1.01325 0.05 90.34271 0,7066539

101325 0075 8 NR776 £R43037 M |

4
Plot Wizard Close

RPN, .. BiBblaod it AR s T &
5 1.0133 bar |
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=1t il : :
i ¢ i e el FRRRE AR 3
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. 1 1 1 |

0 0.25 05 075 1

Y-y for WATER/ETHANOL

Liguid Molefrac ETHANOL




