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Introduction

1.1 Introduction

The Azeotropic Separation Manager view is used to access, create, or
delete the following operations:

e Azeotrope Analysis

* Residue Curves Maps

« Distillation Region Diagrams

e Column Designs

* Azeotropic Column Sequencing

e Split Generator

These are conceptual design tools that aid in understanding multi-
component vapour liquid equilibria, as well as the design of mass
transfer unit operations, such as distillation columns.

111 Rzeofrope Analusis

The Azeotrope Analysis operation allows you to observe the influence of
pressure on azeotrope composition and boiling temperatures.

General Procedure

To create an Azeotrope Analysis:

1. Create a fluid package containing the necessary components and
property package.
Open the Azeotrope Analysis view.

On the Setup tab, specify the fluid package, components, and
pressure(s) for the analysis.

Click the Calculate button to begin calculations.

Click the other tabs in the view to examine the results of the
calculations.



Azeotropic Separation Manager 1-3

112 Residue Curve Map [ACM]

The Residue Curve Map (RCM) operation gives you a broad view of the
component space and provides insight into the nature of the mixture
you are working with.

beneral Procedure

To create a Residue Curve Map:

1. Create a fluid package containing the necessary components and
property package.
Open the Residue Curve Map view.
On the Setup tab, specify the fluid package, components, and

pressure for the RCM plot. You can also indicate whether or not you
want the azeotrope points calculated.

On the Plots tab, create an RCM plot.

Add the residue curve on the RCM plot by clicking in the plot area or
by entering the composition of the components in the Residue
Curves tab.

1.1.3 Distillarion Region Diagram

The Distillation Region Diagram (DRD) operation allows you to
construct distillation region diagrams without the use of pure
component or thermodynamic data.

General Procedure

To create a Distillation Region Diagram:

1. Create a fluid package containing the necessary components and
property package.
Open the DRD view.

On the DRD view, specify the boiling point temperature of the pure
components, boiling point temperature of the azeotropes, and
composition of the azeotropes at the boiling point.

1-3
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Only two or three components
can be active at any time. If
you have more than three
components, you will have to
deselect the remaining
components.

N

Create Component
Space Plot icon

19|

Open Residue Curve
Map icon
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Introduction

DISTIL automatically constructs the DRD based on the
specifications you provide.

114 Column Designs

The Column Design operation is used to design distillation towers with
either two or three components.

General Procedure

To design a distillation package using this operation:

1.

Create a fluid package containing the necessary components and
property package.
Open the Column Design view.

In the Setup tab, specify the fluid package, components, and
pressure for the feed stream(s) entering the column.

In the Configuration tab, manipulate the column configuration.
At this point, you can access the following:

« Component Space or McCabe-Thiele plot.

* Residue Curve Map Data view: this displays all the azeotrope
points generated and creates residue curves based on your
assumed feed.

The plots and known azeotrope points can help you decide what
type of column configuration would be best.

In the Spec Entry tab, enter the composition values for the streams

entering and exiting the column, and a value for the reflux or reboil

ratio.

Click the Calculate button.

Click the Summary and Plots tabs to observe the final calculated
results of the column design.
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The Scenario and Design
views display different
information in both the
Main (upper) pane and the
Worksheet (lower) pane.

1%

Generate Feasible
Column Sequences icon

115 Azeofropic Column Sequencing

The Column Sequencing operation is used to identify feasible
distillation sequences, which separate a specified feed stream into
several selected products. The number of stages, the feed tray location
and the reflux ratio for each of the feasible distillation column is also
determined.

General Procedure

To use the column sequencing operation:

1. Create a fluid package containing the necessary components and
property package.
Open the Azeotropic Column Sequence view.

In the Viewer group, select a Scenario name to enter the scenario
level.

4. In the scenario level, you can specify the following information:
fluid package, components, composition, pressure, calculation
methods, and design assumptions/settings.

5. When you have entered all the values, click the Generate Feasible
Column Sequences icon to begin calculations and generate feasible
designs.

6. When the calculation is complete, the Viewer group will contain a
list of feasible designs generated by DISTIL.

7. Select the design listed in the Viewer group to move to design level.
The design level allows you to examine the selected design in more
detail.

1-5
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1.1.6 5plif Generafor

The Split Generator operation is used to determine a feasible separation
split of a multi-component mixture using a simple distillation column
with one feed and two products, a condenser, and a reboiler.

beneral Procedure

To determine a feasible separation split using the Split Generator
operation:

1. Create a fluid package containing the necessary components and
property package.
Open the Split Generator view.

In the Setup tab, specify the fluid package, components, pressure,
feasible column calculation method, and column type.

In the Products tab, specify the feed stream composition.

Click the Calculate button to begin feasible column calculations.
The results appear in the Products tab.
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1. Azeofropic Separation
Manager View

To access the Azeotropic Separation Manager view:

» Click on the Azeotropic Separation Technology Manager icon
ﬁ. in the toolbar.

* From the Managers menu, select Azeotropic Separation
Azeotropic Separation Manager.

Technology Manager icon
Figure 1.1

b’nzeotropic Separation Manager !EI E

Al 2 ) Azt
Azeotropednalysis RCH1
FesidueCurvetdap

DistillationR egionDiagram SG1

ColurmnD esign
AzeotropicCalurmnSequencing
SplitGenerator

Show Motes | Add... | Wiew... | Delete I

The Azeotropic Separation Manager view contains four buttons:

Button ‘ Description

Show/Hide Notes Allows you to access the notes associated with the operations.
Add Allows you to add operations to the case.

View Allows you to access existing operations in the case.

Delete Allows you to delete existing operations in the case.

1.2.1 Adding an Operafion

To add an operation:

1. Click the Azeotropic Separation Technology Manager icon.
ﬁ The Azeotropic Separation Manager view appears.
2. Inthelist on the left, select the type of operation you want to add.

Azeotropic Separation
Technology Manager icon 3. Click the Add button. The selected operation property view appears.
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5

Azeotropic Separation
Technology Manager icon

&

Azeotropic Separation
Technology Manager icon
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1.2.2 Edifing an Operafion

To edit an existing operation:

1.

Click the Azeotropic Separation Technology Manager icon.

The Azeotropic Separation Manager view appears.

In the list on the left, select the type of operation you want to edit.
To see all existing operations available, select All Azeotropic
Separation from the list.

From the list on the right, select the specific instance of the
operation you want to edit.

Click the View button, and the selected operation property view
appears.

1.2.5 Delering an Operafion

To delete an existing operation:

1.

Click the Azeotropic Separation Technology Manager icon.
The Azeotropic Separation Manager view appears.

In the list on the left, select the type of operation you want to delete.
To see all existing operations available, select All Azeotropic
Separation from the left list.

From the list on the right, select the specific instance of the
operation you want to delete.

Click the Delete button.

DISTIL will prompt you to confirm that you want to delete the
selected operation.

Click the Yes button to delete the selected operation, or click the No
button to keep the selected operation.
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1.4 Edifing Operafion Notes

To edit the notes associated with the operation:

1. Click the Azeotropic Separation Technology Manager icon.
ﬁ- The Azeotropic Separation Manager view appears.

_ _ 2. Inthe list on the left, select the type of operation you want.
Azeotropic Separanon Te ll . t t l bl 1 tAllAZ t .
Technology Manager icon o see all existing operations available, selec eotropic

Separation from the left list.

3. From the list on the right, select the specific instance of the
operation you want to edit.

4. Click the Show Notes button. A text editor appears at the bottom of
the Azeotropic Separation Manager view.

Figure 1.2

b’nzeotropic Separation Manager !EI E

X
FesidueCurvetdap
DistillationR egionDiagram
ColurmnD esign
AzeotropicCalurmnSequencing

SplitGenerator
Hide Notes Add. View.. |  Deke |
Eriter information about the selected operation here,| ;I

[

5. Edit the notes associated with the selected operation in the text

editor.
If there have been no previous notes entered for the selected

operation, the text editor will appear blank.

The notes text editor in this view is connected to the Notes tab of the
selected operation. Any changes made to the information in this text
editor of an operation will also appear in the Notes tab of the operation.

6. Once you have completed editing the notes, you can hide the text
editor by clicking the Hide Notes button.

1-9



Azeotrope Analysis 2-1

¢ fzeofrope Analysis

2.1 INTrOUCTION w.eiiiiiiieee et 2
2.2 Azeotrope ANalySiS VIBW ....coooiiiiiiiiiiiieeeee e 2
2.2.1 SetUP Tab...oooveieiiiiiiccee e 4
2.2.2 ComposSItioNS Tab .........uuuiiiiiiiiiiii e 6
2.2.3 Bifurcations Tab ........cc.uuiiiiiiiiieai e 7
2.2.4 Boiling Points Tab .........oooiiiiiiiiii e 7
2.2.5 PlOtS TaD ..o 8
2.2.6 NOES TaD.....oeiiiiiiiiieeee e 8
2.3 Ternary COmpPOSIitioN SPACE ...c.coviuviiiieiiiiiieee it 9

2-1



2-2

For more information about
azeotropes refer to Section
2.2 - Azeotropes of the
Reference Guide.

To access previously created
Azeotrope Analysis
operations, refer to Section

1.2.2 - Editing an Operation.

Introduction

c.| [nfroduction

The Azeotrope Analysis operation allows you to observe the influence of
pressure on azeotrope composition and boiling temperatures.

DISTIL calculates all of the azeotropes present in a multi-component
mixture at fixed pressure using a homotopy continuation technique
based on the work of Fidkowski et. al. (1993)%4.

c.o Azeotrope Analysis View

To create an Azeotrope Analysis operation, do one of the following:

* From the Features menu, select Azeotrope Analysis.

» From the Managers menu, select Azeotropic Separation
Manager. The manager view appears. From the left list, select
AzeotropeAnalysis, then click the Add button.

Figure 2.1

=
Setup Fluid Package
Fluid Package | | 442 ~] NRTLidealGas w— |
Pressure Component | Selected |
Luseione] The property
Chloroform K t
Ethanal pac age ype
associated
with the
selected fluid
e package
=3 appears here.
—
Selupl Compositions I Bifurcations I Eiling Points IF‘Iots I Hotes |




Azeotrope Analysis

The tabs that appear
depend on the number of
components and the type
of options selected.

For more information about
the Ternary Composition
Space view, see Section 2.3 -
Ternary Composition
Space.

B

Molar Fraction
Basis icon

i ]

Mass Fraction
Basis icon

B

Liquid Volume
Fraction Basis icon

X

Close icon

The Azeotrope Analysis view contains four to six tabs, a status bar, and
several objects at the bottom of the view. The following table lists and
describes the objects in the Azeotrope Analysis view:

Object ‘ Icon ‘ Description

Delete icon

x|

Allows you to delete the current Azeotrope Analysis
operation

Status bar

Displays the status of the current Azeotrope Analysis
operation.

View Ternary
Composition Space
icon

B

Allows you to open the Ternary Composition Space
view based on the selected fluid package, three
components, and pressure range.

Calculate button

Allows you to begin calculation of the azeotrope
analysis for the specified fluid package and pressure.

() Fraction Basis
icon

Allows you to access the Basis Selection view. See
the Basis Selection View section for more
information.

Opens Current Page
in Separate Window
icon

Allows you to open the active tab as a separate view.

Basis Selection View

The Basis Selection view allows you to change the composition basis
fraction type displayed in the Azeotrope Analysis view.

Basis Selection E

& Mole Fraction
" Mass Fraction
i LigWal Fraction

To change the composition basis using the Basis Selection view:

1. Click on the Molar/Mass/Volume Fraction Basis icon to open the
Basis Selection view.
Depending on the current composition basis, one of three fraction
basis icons will appear at the bottom of the Azeotrope Analysis view:

2. Use the radio buttons to select the composition basis you want to
display in the Azeotrope Analysis view.

3. Click the Close icon when you are done.

The following sections describe the tabs in the Azeotrope Analysis view

in detail.
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c.c.] Sefup Tab

The Setup tab is divided into two pages: Fluid Package and Pressure. The
Setup tab allows you to enter the basic information required to perform
azeotrope analysis.

Fluid Package Page

The Fluid Package page allows you to select fluid package and
components for the azeotrope analysis.

Setup

y-? Azeotrope Analysis: AzA7

Fluid Package

=10l

Fluid Package

Pressure

| Fluidz

x| MRTLIdeal Gas

Component

| Selected |

Acetone
Chlorofarm b4
Ethanal

-
Selupl Composiions I Buoiling Poirts IPImts I Notes |

X

Ready ta Calculate

The following table lists and describes the objects available in the Fluid

Package page:

Object ‘ Icon ‘ Description

Fluid Package
drop-down list

Allows you to select the fluid package for the azeotrope
analysis.

Displays all the components in the selected fluid package.

Component
column
Zgrli]cgﬂesrilsct any number of Selected
p ) column

After you select three
components, the View
Ternary Composition Space
icon becomes available.

Allows you to toggle the selection status of the
components by clicking the on the icon in the column.
» A green checkmark indicates that the component is
selected.

« Ared cross indicates that the component is not
selected.

2-4



Azeotrope Analysis

The Single Pressure field is
available only if the Single
Pressure radio button is
selected.

The Initial, Final, and Intervals
fields are available only if the
Pressure Interval radio button
is selected.

Object ‘ Icon ‘ Description

Unselect All — Allows you to deselect all the components in the fluid
Components —— package.

icon

Select All — Allows you to select all the components in the fluid
Components = package.

icon

Pressure Page

The Pressure page allows you to specify the pressure(s) for the azeotrope

analysis and the compo
view.

sition basis displayed in the Azeotrope Analysis

Figure 2.4

P’ Azeotrope Analysis: AzAl

Pressure

Pressure Range
Initial

Setup
Fluid Package (" Single Pressure
{+ Pressue Interval
Pressure

=] B3

Final Intervals

101.3kPa

607.9 kPa 20

x Calculating

_|=Selup| Compositions J Eoiling Points JF'IUlS Motes

The following table lists
Options page:

Object

Single Pressure radio
button

and describes the objects available in the

‘ Description

Allows you to specify only one pressure for the azeotrope
analysis.

Single Pressure field

Allows you to enter the pressure value for the azeotrope
analysis.

Pressure Interval radio
button

Allows you to specify a pressure range for the azeotrope
analysis.

Initial field

Allows you to enter the initial pressure value of the
pressure range for the azeotrope analysis.

2-5
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Azeotrope Analysis View

Object ‘ Description

Final field Allows you to enter the final pressure value of the
pressure range for the azeotrope analysis.

Intervals field Allows you to enter the number of intervals in the pressure
range.

c.c.c Composifions Tab

The Compositions tab displays the azeotrope(s) found for the mixture in

the Azeotropes list.
Figure 2.5
y-? Azeotrope Analysis: AzAl [_[o] =]
—hzeotiopes—— ~Selected Azeotrop The Selected Azeotrope
Aoatone - Chlorofoim Fressure i
Chiaroform - Ethanal 1 P Acetone Chlaroform Ethanol table dIS_9|ayS the
Chlroform - Ethanol 2 0.3 0339 5604 0000 composition of the
ﬁcemne'aham” 1418 0.3344 05655 0.0000 mixture and the
cetone - Ethanol 2
1582.4 0.3300 0.6700 0.0000 ressure for the
2229 03262 06738 0.0000 p
2634 03227 06773 0.0000 selected azeotrope from
304.0 03195 0.6805 0.0000 the Azeotropes list.
3445 03165 0.6835 0.0000
385.0 0337 06863 0.0000
4256 03111 0.6889 0.0000
466.1 0.3086 0.6914 0.0000
G06.6 03063 0.6937 0.0000

_ Setup Composilinnsl Bifurcations I Eiling Paoints IPIols I Hotes |
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c.2.3 Bifurcafions Tab

. . The Bifurcations tab displays the bifurcation(s) found for the mixture in
available only if any azeotrope | X X
is discovered for the mixture the Bifurcations list.

at the specified pressure(s).
Figure 2.6

p? Azeotrope Analysis: AzAl M=l E3
~Bifurcations———— ~Selected Bifurcation Data The Selected
[BiFort1 || Pressue Temperatuie Bifurcation Data group
[pra Jion.2 displays the pressure,
. temperature, and
Compasition .
— o composition of the
Chlorofarm 0.0000 selected bifurcation
BT L from the Bifurcations
list.

Setup I Compositions Bifulcalionsl Eniling Pointz IF'Iols I Notes |

c.c.4 Bolling Points Tab

The Boiling Points tab displays the pressures and temperatures of the
boiling points in the mixture. If a single pressure is specified, only the
temperature of the boiling points in the mixture appears.

Figure 2.7

The Azeotropes page '-’ Azeotrope Analysis: AzAl [_[o] =]
contains the bOIlIng point data Boiling Points Fressure | Acetone | Chlorotorm | Ethanal | Acetone - Chlaroform hlan
¢ kPs ) [£] [c] €]
for the azeotrope(s) found in Azeotiopes 03] S60R| 10| 7817 64.45
the mixture. The Pure PureComponents 1;;3 EE g; ;10;; gggg ;gég
Components page contains The boiling point data is || Combined 2223| 8113 8743 935 0.7
the boiling point data for the sorted within three 2634 6707 | 9465 | 1045 95,95
pure components in the pages: Azeotropes, Pure S| sror it Ti2e T4
mixture. The Combined page Components, and 30| 1013 1087 1163 1113
contains boiling point data for Combined 4256 | 1063 | 1129 | 1136 161
: 466.1 | 1030 1168 1226 120.0
both azeotrope(s) and pure 5065 | 1124 1205 | 1254 1237
components.

<] 0|

_ Setupl Compositions I Bifurcations

X I Cdcuae R R
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The Plots tab is available
only if you select three
components from the fluid
package and a pressure
range on the Setup tab.

The View StandAlone buttons
at the bottom of the plot
allows you to open the plots
as a separate view.

The pressure values for the
plots are based on the
pressure range specified in
the Options page of the Setup
tab.

Any changes made to the
information in the Notes text
editor will appear in the text
editor located at the bottom of
the Azeotropic Separation
Manager view when the Show
Notes button has been
clicked.
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Azeotrope Analysis View

.5 Plofs Tab

The Plots tab displays the boiling point temperatures, pressures, and
azeotrope composition in a plot format.

Figure 2.8

’-’ Azeotrope Analysis: AzA1 M=l E Th
~Bubble Paint Temperature —Azeatrope Composition € green h
IAcetUne j IAcetUne - Chloroform hd Squar.es _On the
Tws P foetone Comp ws P : Aeatone - Chlaratamm plOtS |nd|Cate
. = the value for the
4 T o specified
: — = 3 7 pressure.
H Pl : ol
A - ==
== a0
rare bl T i~ —
Wiew Standdlone iew Standdlone
~Point Pressure — -
Iniial Final
I222.9 kPa 4 J ﬂ
Setup I Compositions I Eifurcations I Builing Points Plolsl Motes |
® O Celeulations DK Calculate | [

The information displayed on the Plots tab is divided into three groups:

Bubble Point Temperature. This group displays the pressure and
boiling point temperature plot line of the component or azeotrope
selected from the Bubble Point Temperature drop-down list.

Azeotrope Composition. This group displays the pressure and
component composition plot line of the azeotrope selected from the
Azeotrope Composition drop-down list.

Point Pressure. This group contains a horizontal scroll bar that

allows you to specify a pressure point on the plots. The specified
pressure point is indicated by green squares.

o.0.6 Nofes Tab

The Notes tab allows you to:

Change the name of the Azeotrope Analysis operation by entering a
new name in the Name field.

Enter information regarding the Azeotrope Analysis operation in the
Notes text editor.
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View Ternary Component
Space icon

0.5 Ternary Composifion Space

The Ternary Composition Space view contains a ternary plot of the
selected components, a list of all the azeotropes found within the
pressure range, and a horizontal scroll bar to manipulate the pressure
point in the plot.

The Ternary Composition Space view is available only for a three
component mixture with a specified pressure range.

To access the Ternary Composition Space, click the View Ternary
Component Space icon located at the bottom of the Azeotrope Analysis
view.

Figure 2.9

¥ Temary Composition Space: AzAl [_ O] x|

Azeotiope [Selected
Acetone - Chloraform Chlorofarm
Chlorofarm - Ethanal 1
Chlorofarm - Ethanol 2
Acetone - Chloraform - Ethe
Acetone - Ethanal 1 0s-
Acetone - Ethanol 2 :

1-

0s-

o7 -
05-

05-

04 f‘

ba-

nz-

01-

nﬂ_: T T T T T
Ethanol | o1 w3 | os | o | o8 | Acetone

oo 02 04 05 02 1
Wiew Standdlone

Paint Pressure
Inifal [202.6KPa Final
= _ =

The options in the Point Pressure group allow you to observe the
azeotrope composition at a specific pressure.
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2-10 Ternary Composition Space

The following table lists and describes the objects available in the
Ternary Composition Space view:

Object ‘ Description

Azeotrope column Displays the list of azeotropes found for the selected
components in the specified temperature range.

A green checkmark in the Selected column Allows you to toggle the selection status of the azeotropes
Selected column indicates by clicking in the column.

that the azeotrope is selected. When the azeotrope is selected, its composition appears
A blank area indicates that the on the plot.

azeotrope is not selected. Ternary Plot Displays the azeotrope composition for the specified

pressure range.

View StandAlone button Allows you to open the ternary composition space plot as
a separate view.

The point pressure is Point Pressure field Allows you to enter a specific point pressure in the plot.
indicated by a green square
on the plot.

Point Pressure scroll bar | Allows you to select a specific point pressure in the plot.

2-10
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To access previously created
Column Sequencing
operations, refer to Section

1.2.2 - Editing an Operation.

Introduction

3.1 Infroduction

The Azeotropic Column Sequencing operation is used to identify
feasible distillation sequences. The distillation sequences are used to
separate a specified feed stream into several selected products. The
number of stages, the feed tray location and the reflux ratio for each of
the feasible distillation columns are also computed.

3.8 Column Sequencing View

To create an Azeotropic Column Sequencing Analysis operation:
» From the Features menu, select the Column Sequencing
command.

 From the Managers menu, select Azeotropic Separation
Manager. The manager view appears. In the list on the left, select
AzeotropicColumnSequencing, then click the Add button.

Figure 3.1

The property
package type
associated to
the selected
fluid package is
displayed here.

¥ Azeotropic Column Sequencing: ACS1 |_ (O] x|
Viewer Owerall Sequence Feed Desired Sequence Products
Iy X > Basis: Maole L 7 oate
o ACST E-CZ-oate  0.1000 M-C2-0ate
£} [ — M-C2-0ate  0.2000 - : Etharol
Design 1 Ethanol  0.3000 = ethanol
Desi Methanol  0.4000
esigh 2 .
Design 3
Design 4 Flowirates
Scenaria 2 Molar [kgmole/h] ] 150.0
Maszs [kgsh] | 7540
Ligi¥ol [m3/h] | 8.847 [ Azectropes Can Be Products
Setup Fluid Package Camponent [ Selected |
Fluid Package | [[NIglAC - )
M-C2-nate
Pressure Ethanol
Options ey P iEER fethanal s
MIQUAC-deal Gas ==
Tolerances
B Setup | Azeotropes J Feaszibility J Split Generation J Designs J Mates
T Ciois e &,
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For more information about
the Project view, refer to
Section 2.3.5 - Project View
of the User Guide.

For more information about
the options at Project level,
refer to Section 2.3.5 -
Project View of the User
Guide.

The Azeotropic Column Sequencing view is a project view. All project
views have three levels: Project, Scenario, and Design. Each level
contains different objects, tabs, and groups. The only group/object in
the project view that stays constant is the Viewer group. The Viewer
group allows you to navigate from level to level.

The following sections describe in detail what groups/objects each level
contains.

3.3 Project Level

At the Project level, the view is the same for all operations. The Project
level contains the objects/groups that allow you to enter general
information about the operation.

Figure 3.2

p’nzeotropic Column Sequencing: ACS1 !IEI E
Wiewef "Prmect Informatiar

O x © Mame: IACS'I Engineer: IAuthl'S Hamne Date: |1UR'1TJD2 ‘

= ACS1
[l Scenario 1 Project Comment

i Design 1 =]

o Design 2

]

Motes——— ~Selected Note

Tites [Mete -1 Date [05/26/03

Note - 2

Natice that the date of when the note was wiitten iz indicated by the Date dizplay field located at the tap right ;I
corner of the Work sheet pane

Add Delete | LI

Multiple Scenarios and Designs can exist in the Column Sequencing
operation, but only one Project can exist in the operation.

You cannot add/clone/delete the Project in the operation.
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3.3.1 Viewer Group

The objects in the Viewer The Viewer group allows you to navigate among levels in the project
group remain the same for all view and manipulate the levels. For more information, see Section 7.5.1
three levels of the project . .

view. - Viewer Pane of the User Guide.

The following table describes the icons available in the Viewer group:

Name ‘ Icon ‘ Description

Add Scenario Allows you to add a scenario to the project. Available
g only at the Project level.

Clone Scenario/ Allows you to clone a selected scenario or design.

Design E Available at the Scenario and Design levels.
Delete Scenario/ ﬂ Allows you to delete the selected scenario or design.
Design

Allows you to open the Viewer group as a separate
view.

2l

Open Viewer as
Separate Window

34 Scenario Level

At the Scenario level:

“gwexf— * One of the Scenario names must be selected in the Viewer group,
e Z as shown in the figure on the left.
i Soenaiin | e The Main (upper) pane allows you to determine the composition
ot and flow rate of the overall sequence feed stream.
jjg:jg:g e The Worksheet (lower) pane contains several tabs that allow you
& Scenatia to manipulate the parameters of columns in the generated
sequence.

* The column sequencing designs and calculations occur at this
_ level. For more information, refer to the Calculating Feasible
Viewer group Separation Sequences section.

The following table lists and describes the common objects at the
bottom of the Worksheet pane that are available for all tabs.

Object ‘ Icon ‘ Description

Status bar Displays the status of the selected scenario.

Calculate Allows you to start calculations of azeotropes, distillation

button regions, and/or splits. See the Calculating Feasible
Splits section for more information.
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Object ‘ Icon ‘ Description

For more information about Create Residue Allows you to generate a RCM plot based on the selected

RCM, refer to Chapter 6 - Curve Map icon ﬁ components.

Residue Curve Map. You need to specify the fluid package, components, and
pressure of the feed stream, then click the Calculate
button before DISTIL can generate an RCM plot.

() Fraction Allows you to access the Basis Selection view. See the
Basis icon Basis Selection View section for more information.
Opens Current Allows you to open the active tab as a separate view.

. [
Page in
Separate

Window icon

Basis Selection View

The Basis Selection view allows you to change the composition basis
fraction type displayed in the operation view.

®

Molar Fraction
Basis icon

& Maole Fraction
€~ Mass Fraction

Bj|  Ligvol Fraction

Mass Fraction

Basis icon To change the composition basis using the Basis Selection view:
1. Click on the Molar/Mass/Volume Fraction Basis icon to open the
% Basis Selection view.
Liqui Depending on the current composition basis, one of three fraction
quid Volume .. . S
Fraction Basis icon basis icons will appear at the bottom of the Azeotrope Analysis view:

2. Use the radio buttons to select the composition basis you want to
display in the Azeotrope Analysis view.

EI 3. Click the Close icon when you are done.
Close icon

Calculating Feasible Splfs

To calculate feasible splits, use the following procedure:
1. Open the Azeotropic Column Sequencing view.

2. From the Viewer group, select a Scenario name.

3. Click the Setup tab.

4. In the Setup group, select the Fluid Package page.
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Scenario Level

5. In the Fluid Package page, select the fluid package and components
in the feed stream.

In the Setup group, select the Pressure page.

In the Pressure page, select how many pressure values will be
available for the columns in the generated sequences, and enter the
pressure value(s).

Click the Split Generation tab.

In the Feed group, specify the feed compositions.

10. Click the Calculate button to start the feasibility split calculation.
The calculation can take a few minutes to complete.

11. Once the calculation is complete, you can do any of the following:
» Click the Azeotropes tab, then select the Combined page to
examine all the singular points that were calculated.

» Click the Feasibility tab, then select the Regions page to
examine all the regions that were found.

» Click the Split Generation tab to examine the calculated splits in
the Products group.

Calculating Feasible Separation Sequences

The Sequence Synthesis calculation that DISTIL performs uses the same
Split Generation calculation described in the previous Calculating
Feasible Splits section, however, the Split Generation generates feasible
splits for a single feed only and does not deal with multiple column
sequences.

First, the Sequence Synthesis generates feasible splits for a specified
overall sequence feed. Then, the non-pure products of the first simple
distillation are treated as feeds to a set of secondary distillation columns
for which the split calculations are repeated. This calculation continues
until either all products are pure components, azeotropes, or reside on a
distillation boundary.
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The figure below displays the four different sequences of splits for the
equimolar mixture of methyl acetate, ethyl acetate, methanol and
ethanol. These sequences will result in four different designs.

Figure 3.4

Design 1 Design 2
F
Split 2
\
B D B - D
|—| Split 2.1 }T Split 2.2
Design 3 Design 4

F F
l B l D
i Split 3 l

y
B D S—— D
ri Split 2.3 }T ﬁ Split 2.4 W

To generate feasible column sequences:

1. Open the Azeotropic Column Sequencing view.
2. From the Viewer group, select a Scenario name.
3. Click the Setup tab.
4

In the Setup group, select the Fluid Package page. Select the fluid
package and components in the feed stream.

5. Inthe Setup group, select the Pressure page. Select how many
pressure values will be available for the columns in the generated
sequences, and enter the pressure value(s).

3-7
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Refer to the Desired
Sequence Products Group
section in the Section 3.4.1 -
Main Pane for more
information

7

Generate Feasible Column
Sequences icon

For more information
regarding the generated
column sequences, refer to
Section 3.5 - Design Level.

3-8

Scenario Level

6. In the Setup group, select the Options page. Specify the column
design options/setting.

7. Inthe Main (upper) pane, specify the composition of the feed in the
Overall Sequence Feed group, the feed flow rate in the Flow Rate
field, and the products in the Desired Sequence Products group.

8. Click the Generate Feasible Column Sequences icon.

DISTIL will calculate the feasible column sequences (designs) that can
be used to separate the feed into selected products.

Calculating View

DISTIL may take some time to generate a set of feasible process
configurations for your system. During the design calculations the
Calculating view appears to show which calculations are taking place.

Figure 3.5

b’ Calculating._. B

"  Azedtropes Calculation
v Adjacency and Reachability Matrix Calculation
v Boundaiies and Distillatian Regions Calculation
. Column Sequences Generation
Calculating Design 1

[ Stop |

The Stop button allows you to stop the calculations after DISTIL finishes
calculating the current sequence. For example, if you click the Stop
button in a middle of the sequence calculation for design #3, DISTIL will
stop the calculation after finishing the calculation for design #3.

Once DISTIL has finished the calculation, you can view any of the
generated column sequences by selecting a Design name in the Viewer
group. A process flow-sheet diagram displaying stream and column
sequence information appears in the Main pane for the selected design.

The following sections describe the Main (upper) pane and each tab in
the Worksheet (lower) pane for the Scenario level in more detail.
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341 Main Pane

The Main pane will appear The Main pane (located at the top of the Azeotropic Column Sequencing

blank until lect a fluid . . .-
p:é]kagg ;Xg l::sgggn:ntts“in view) allows you to specify the feed composition, the feed flow rate, and

the Worksheet pane. Refer to the desired products.
Section 3.4.2 - Setup Tab for

more information. )
Figure 3.6
~Owerall Sequence Feed————— ~Desired Sequence Products———
Basis: Male tethanal
Methanal  0.3000 M-C2-nate
M-C2-pate  0.4000 > E-CZ-nate
E-C2-oate  0.3000 g%
Flowrate:
Malar [kamaleh] |1 100.0
Masz [kglh] BREE
Ligvol [m37h] 7.284 I Azeotropes Can Be Products

The following table lists and describes the objects available in the Main

pane:
Object ‘ Icon ‘ Description
Overall Sequence Feed Allows you to specify the feed composition
table entering the column sequence.
If all but one component'’s fraction value has
been specified, DISTIL will automatically
calculate the missing value for that component.
Flowrates group Displays the three types of flow rate for the feed

stream and allows you to enter the molar flow
rate of the feed stream in the Molar cell.

Generate Feasible Allows you to generate feasible column
Column Sequences icon ai% sequences to separate the feed into the

selected products.

Refer to the following Desired Desired Sequence Allows you to select the products of the column
Sequence Products Group Product table sequences.
section for more information. « A green checkmark indicates that the
component is selected.
» « Ared cross indicates that the component
is not selected.
Azeotropes Can Be Allows you to select azeotropes as products of
Products checkbox the column sequences.

Allows you to open the Main pane into a
separate view.

Open Page Tab in
Separate Window icon

3-9
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Refer to Section 3.4.2 -
Setup Tab for more
information about changing
the tolerance settings.

The Setup tab is located in the
Worksheet pane (at the
bottom of the ACS view).

3-10

Scenario Level

Desired Sequence Products Group

The Desired Sequence Products group allows you to select the kind of
product streams you will allow in the sequence.

A stream from a newly added separator to the sequence is marked as a
desired sequence product if:
e ltis a pure component within the user-specified tolerance.
You can only influence this criteria by changing the tolerance.

e There are no desired pure components in the stream, therefore,
do not separate it further.

By deselecting a pure component in the Desired Sequence
Products group, you indicate that you do not require the full
recovery of this component. The deselected component will exit
from the sequence as a mixture with other deselected
components.

» ltis a selected azeotrope within the user-specified tolerance.
The Azeotropes Can Be Products checkbox must be checked
to see all azeotropes in the mixture at any of the selected
pressures.

342 Sefup Tab

The Setup tab is divided into four pages: Fluid Package, Pressure,
Options, and Tolerances.

Fluid Pachage Page

The Fluid Package page allows you to select the fluid package and the
components in the feed.

Figure 3.7

Setup Fluid Package

Fluid Package I MRTLD 'I

Prassure

Methanol
Ethanal
Hao

Property Package
Benzens foerdd

Optionz
INF!TL-\deaI Gasz

Tolerances

—
Selupl Azeohiopes I Feasibility I Split Generation I Desigrs I Hotes |
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The following table lists and describes the objects available in the Fluid

Package page:
Object ‘ Icon ‘ Description
Fluid Package drop- Allows you to select the fluid package for the Column
down list Sequencing operation.
Property Package Displays the property package associated with the
field selected fluid package.
Select All Allows you to select all the components in the
Components icon T selected fluid package. The selected components
will be added into the feed stream.
Unselect All S Allows you to deselect all the components, removing
Components icon - them from the feed stream.
The default setting is to select Setup table Allows you to select and deselect which components
all the components in the to include in the feed stream.
selected fluid package. « A green checkmark indicates that the
component is selected.
e « Ared cross indicates that the component is not
selected.

Pressure Page

The Pressure page allows you to specify how many different pressure
values will be available for the columns in the generated sequence, and
allows you to specify the pressure value(s) in the field(s) provided.

The objects that become S fo'zt::glzmu'es Pressurs 1

available depend on vPEetier & Tue foooePs
which radio button is P"’_“““’ " Muliple

selected in the Operating BETEE Pressurs 2

Pressures group. [ T

_|=Selup Azeohiopes J Feasibility J Split Generation J Designs J Motes

Ready ta Calculate Calculate EOE >
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Scenario Level

The following table lists and describes the objects available in the
Pressure page:

Object ‘ Description

Operating Allows you to select how many pressure values are made available
Pressures for the columns. There are three selections:

group « Single. Select this radio button to specify only one pressure

for all the columns in the generated sequences.

« Two. Select this radio button to specify two pressures for all
the columns in the generated sequences.

« Multiple. Select this radio button to specify three or more
pressures for all the columns in the generated sequences.
If you select this radio button the following warning view
appears:

Concept

‘when uging multiple operating pressuies, the potential number of feasible sequences increases exponentially. This
will use up large amount of resources on pour computer.

Single Contains the Single Pressure field, which allows you to specify one

Pressure group | pressure value for all column sequence designs. Available only if the
Single radio button is selected.

Pressure 1 & Contains the Pressure 1 and Pressure 2 fields, which allow you to

Pressure 2 specify two pressure values for all column sequence designs.

groups Available only if the Two radio button is selected.

Multiple Contains the Multiple Pressure table, which allows you to specify

Pressures multiple pressure values for all column sequence designs. Available

group only if the Multiple radio button is selected.

Oprions Page

The Options page allows you to select the column type and design
method for generating sequences, manipulate capital and operating
cost calculations, and select the Split Generation type.

Figure 3.9

Split Generatior
Column Type | Staged - P
Fluid Package . I
Diesigh Method | Shortcut -

Pressure [ Intermediate Splts

Dptions Litility Databaze ™ Cross Boundary
" Decanters
Tolerances Capital Cost

tSelup Azeohiopes J Feasibility J Split Generation J Designs J Motes

Setup

Calculating

¢ ®
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Refer to Chapter 10 - Sizing
and Costing of the User
Guide for more information
about the Utility Database
view and the Capital Cost
view.

Refer to Section 3.4.2 -
Designs with Decanter from
the Reference Guide for
more information.

The following table lists and describes the objects available in the

Options page:

Object

Column Type drop-down
list

‘ Description

Allows you to select the type of column for all the columns
in the designs. There are two options: Packed or Staged

Design Method drop-
down list

Allows you to select the design method used to generate
the column sequences. There are three options:
* None.

¢ Shortcut. For more information, refer to Section
4.4.1 - Shortcut Method in the Reference Guide.

¢ Geometric. For more information, refer to Section

4.4.2 - Geometric Method in the Reference Guide.

Utility Database button

Allows you access to the Utility Database view. This view
allows you to manipulate the operating cost of the
designs.

Capital Cost button

Allows you access to the Capital Cost view. This view
allows you to manipulate the capital cost of the designs.

Continuous Distillation
checkbox

When checked, a continuous distillation split will be used
in column sequencing.

Intermediate Splits
checkbox

When checked, allows for intermediate splits in a simple
distillation column.

Cross Boundary
checkbox

Allows DISTIL to cross curved boundaries if possible.

Decanters checkbox

Allows DISTIL to automatically place decanters on the
columns in the designs whenever necessary.

Tolerances Page

The Tolerances page allows you to manipulate the parameters of the
column design calculations.

Setup Iax No of Sequences

1000

Fluid Package

Ma of Kept Best Designs

1o

Max Nao of Columns

< empky

s Min Product Flow Fate

1.000e-002

Optiohz Key Talerance

1.000e-003

Tol Mon Key Tolerance

1.000e-003

R/Rmin

1.500

—
Selupl Azeoliopes I Feasibility I Split Generation I Desigrs I Hotes |
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To have an unlimited number
of sequences, kept best
designs, and/or columns, click
on the appropriate cell and
press the DELETE key so that
the cell displays <empty>.

The Azeotropes tab is located
in the Worksheet pane (at the
bottom of the ACS view).

The Pressure drop-down list
displays the selected
pressures.

If you specify more than one
pressure, you can use the
drop-down list to select the
other pressures and view the
different calculated values.

3-14

Scenario Level

The following table lists and describes the objects available in the

Tolerances tab:

Object ‘ Description

Max No of
Sequences cell

Allows you to specify the maximum number of column
seguences to be generated.

No of Kept Best
Designs cell

Allows you to specify how many of the best designs generated
by DISTIL will be kept.

Max No of Columns
cell

Allows you to specify the maximum number of columns allowed
in each design.

Min Product Flow
Rate cell

Allows you to specify the minimum product flow rate (fraction of
the overall sequences feed flow rate) from any of the columns
in the designs.

Key Tolerance cell

Allows you to specify the purity of the end products. The lower
the value the purer the end products.

Non Key Tolerance
cell

Allows you to specify the purity of the non-key components in
the end products. The lower the value, the purer the end
products.

R/Rmin cell

Allows you to specify the ratio between the reflux and minimum
reflux for the columns in the designs.

345 Azeofropes Tab

The Azeotropes tab displays information about all pure components
and azeotropes for the selected mixture and pressures.

Figure 3.11

Azeolropes Pressure: I 1013.250 kPa vl
Azeotropes
Mame Order VEmEER Type Mode Type | Acetone | Chloroform | Meth.
Pure Components IC]
X Chloroform - Methanal 2 131.4 | Homogeneous | Unstable 0.0000 04126 | 05
Combined Foetone - Methanol | 2 1345 | Homogeneous | Unstable | 0.3491 00000 | 06
Acetone - Chloroform - Methanol 3 1346 | Homogeneous Saddle 0.2784 | 3563002 | 06
Acetone - Chioroform 2 157.0 | Homogeneous Stable 0.2853 07147 | 0.00
K |
I — ]
Setup  Azeotropes I Feasibility I Split Generation I Designs I Hotes |
I o | 9,

The information in the Azeotropes tab is divided into three pages:
» Azeotropes page. Displays the name, order, temperature,
azeotrope type, node type, and composition of the azeotropes.

 Pure Components page. Displays the name, temperature, and
node type of the pure components.

e« Combined page. Displays the name, order, temperature, and
node type of the azeotropes and pure components.
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All singular points displayed in the Combined page are sorted in order of
increasing boiling point temperatures. The number beside each singular
point’s name indicates the order of increasing temperature.

3.4.4 Feasibiliky Tab

;h;:?/i/izirilirtm}géﬁfnfizﬁge The Feasibility tab displays regions and boundaries present in the
bottom of the ACS view). mixture, and the Adjacency and Reachability matrixes.

The information in the Feasibility tab is divided into four pages:
Regions, Boundaries, Adjacency, and Reachability.

Regions Page
The Regions page displays the regions present in the mixture.

Figure 3.12

Feasibility Pressure; I 101.325 kPa 'I

Redi
egmn.s Diztillation Regions e Mame ;I
Boundaries [C]
57.89 Methanol - Benzene
EI=BEREY 5448 Methancl
Reachability Region 1 E7.30 Ethanol - Benzene
2.09 Ethanal - H20 T
KU r

] Setup I Azeotiopes Feasihililyl Split Generation I Designs I Mates ]

The following table lists and describes the objects available on the
Regions page:

Object ‘ Description
If you specify more than one Pressure drop- | Displays the pressure on which the calculated values are based.
pressure, you can use the down list
g[ﬁg;d?\évsnsllﬁtegoaﬁe\ﬁtewfhe Regions table Displays the distillation regions, temperatures, and names of the
. P singular points that define a particular region.
different calculated values.

3-15
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Boundaries Page

The Boundaries page displays the boundaries between selected
distillation regions.

Feasibility Pressure: I 101.325 kPa vl

Regionz Eoundary between two Regions—— | Temperature Name
Boundaries [C]

| Regionl ;I 57.89 Methanol - Benzene
ey B4.48 Methandl
Reachabilty [Regond | T (Dned - A0

N Setup I Azeotiopes Feasibililyl Split Generation I Desighs I Hotes |

T Cocis: | 8 &,

The following table lists and describes the objects available on the
Boundaries page:

Object ‘ Description
If you specify more than one Pressuredrop-down | Displays the pressure value on which the calculated values are
pressure, you can use the list based.
drop-down list to seleqt the Boundary between Allows you to specify the boundary you want to observe based
other pressures and view the . )

two Regions group on the selected two regions.

different calculated values. R
The two drop-down lists in this group allow you to select the

two regions between which is boundary you want to see.

Boundaries table Displays the temperatures and names of the singular points
found in the selected boundary.

3-16
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Rdjacency Page

The Pressure drop-down list The Adjacency page displays the Adjacency matrix. Refer to Section

glrzpslsgrse;he selected 3.2.1 - Adjacency Matrix of the Reference Guide for more information.

If you specify more than one

pressure, you can use the Figure 3.14

drop-down list to select the
other pressures and view Feasibility Fressue: [ 101.325kFa  »
the different calculated Fregions I
values. g N 2 I S = I
Boundarzs Methanol Bercene[1]] 0| 0| 1| 1| 0| 0] 0] 1 0
Adjacency Ethanal - H20 - Benzene (2] 1} 1] 1] 1 1 1 1] 1] 1]
Reachahiity Methanal (3] 1] 0 1] 0 0 1 1 1] 1
Ethanol - Benzene (4] a 0 1] 0 0 1] 1 1 a
H20 -Berzene(S | 0| 0| 0| 0| 0 0| 0| 1, 1
Ethanol-H20(6) [ 0| 0| 0| 0| 0| o 1| @ 1
Ethanol(7)| 0| 0| 0| o] @| o 0| 0| 0
Benzene (8] 1} 1] 1} 1] 0 1} 1] 1} 1}
Hao@| 0| 0| o0 o| o] o o] o/ o
] Setup I Azeohiopes Feasihililyl Split Generation I Designs I MNotes ]
DT Couxe | N &,
The Pressure drop-down The Reachability page displays the Reachability matrix. Refer to Section
list displays the pressure s . .
of the caleulated values. 3.2.2 - Reachability Matrix of the Reference Guide for more

If you specify more than information.

one pressure, you can use

the drop-down list to select Figure 3.15
the other pressure and

view the different
calculated values Feasibility Pressure: I 101,325 kPa =
Regions r~Reachability b atr
p 1 2 3 4 5 [ 7 8 9
Boundaies Metharol Bercere 1] 1] 0| 1] 1] 0] 1] 1] 1 1
Adiacency Ethanol - HZ0 - Benzene [2) 0 1 0 1 1 1 1 1 1
Reachability Methanal (3] 1] 1] 1 1] 0 1 1 1] 1
Ethanol - Benzene (4] 1} 1] a 1 0 a 1 1 1}
H20 - Benzene (5] 0 1] 0 1] 1 0 1] 1 1
Ethanal - H20 [E] 0 1] 0 1] 0 1 1 0 1
Ethanal [7] 0 1] 0 1] 0 0 1 0 0
Benzene (8] 1} 1] 1} 1] 0 1} 1] 1 1}
HZ20 (9] 0 1] 1} 1] 0 1} 1] 1} 1
] Setup I Azeotiopes Feasihililyl Split Generation I Desighs I Mates ]
O Csis: | X &,
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The Split Generation tab is
located in the Worksheet
pane (at the bottom of the
ACS view).

Scenario Level

345 5pli Generation Tab

The Split Generation tab allows you to specify the composition of a

stream and observe the splits DISTIL generates values for all selected

pressures and all active options.

Figure 3.16

~Feed ~Product:
Component Compasition | Split Type Direct Indirect Direct Indirect
tethanal (04000 Pressure [kPa] 100.0 100.0 1000 1000
M-C2-0ate 0.3000
E-C2-nate 0.3000 Top Product [%mal] 45,8033 795335 E3.8156 £3.9370
tethanal 03450 0.5025 05729 05715
M-C2-oate 0.6550 03769 04271 0.4285
E-C2-0ate 0.0000 01206 0.0000 0.0000
Bottarn Product [%mol] 54,1967 20,4065 301844 30.0030
tethanal 0.44E5 0.0001 0.0000 0.0000
M-C2-nate 0.0000 0.0000 0.0061 0.00071
E-C2-nate 0.5535 03339 09339 03339
Feed in Fegion 2 Fegion 2 Fegion 2 Fegion 2
Top Product in Fegion 2 Fegion 21 Fegion 2 Fegion 2
Battom Product in Fegion 2 Fegion 2 Fegion 2 Fegion 2
N Setup I Azeotropes I Feasibiity  Split Generation | Designs | Motes
I T . Colouate & &,

If the composition of the feed
stream is not specified and/or
the Calculate button has not
been clicked since the last
option change, the Product
table will appear blank.

3-18

The Split Generation tab contains two groups:

* Feed group. Allows you to specify the feed composition. The
components available are based on the components selected in
the Setup tab.

* Products group. Displays the split type, top product (molar,
mass, or volume) % of the feed & composition, bottom product
(molar, mass, or volume) % of the feed & composition, and the
regions of the feed, top product, and bottom product of the
generated splits.
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3.4.6 Designs Tab

The Designs tab is located in The Designs tab displays the list of possible column sequences

the Worksheet pane (at the

bottom of the ACS view). generated by DISTIL.
Figure 3.17

. Capital Cost Operating Cost Total Cost

Design Mo Columns ] [t ears] [$vears’]
Deszign 1 2 <emphy> <emphy> <empys
Dresign 2 1 3. 762e+005 9882 8.157e+004
Design 3 1 <emphy> <emphy> <emphy>
Design 4 3 <emphyy <emphyy <empys
Dezign 5 2 7.501e+005 2.298e+004 1.659e+005

[~ Complete Designs Only

] Setup I Azeohiopes I Feasibility I Split Generation Designsl Hotes |

T o | ¥,
Refer to Chapter 10 - Sizing The Designs table displays the name, number of columns, capital cost,

d Costing inthe U . .
(a3rl],lid ec;gr';%r'g infgrmsaeﬂron on operating cost, and total cost of each design.

calculating the capital and
operating cost.

If the Shortcut or Geometric method (Setup tab, Options page, Design
Method drop-down list) was not selected when generating the designs,
then the capital, operating, and total cost fields will appear blank.

Refer to Section 3.4.2 - Setup The Complete Designs Only checkbox allows you to display only the
;rhaﬁ kfg;tnggset '(?:;:;g.'on on generated designs that are complete (meet all the requirements) when
checked. When unchecked, the Designs table displays all the kept best

designs.
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347 Nofes Tab

The Notes tabis locatedinthe  The Notes tab allows you to enter general information about the
Worksheet pane (at the

bottom of the ACS view). selected scenario in the Notes text editor.
Mat
El
|
Setup I Azeohiopes I Feasibility I Split Generation I Designs Nolesl
N T 1 | Cakulate | g [,
iewer——————————————
E x (3 .
= ACs1 At the Design level:
B sein? » One of the Design names must be selected in the Viewer group,

- Seenario 2

as shown in the figure on the left.
. » The Main (upper) pane displays the Process Flow Diagram (PFD)
fi- Scenaro 3 of the column sequence in the selected design.

» The Worksheet (lower) pane contains several tabs that display
the information about the streams and columns in the process
flow diagram.

Viewer group
The Open Page Tab in Separate Window icon is available for all tabs.
B

Open Page Tab in
Separate Window icon

The following sections describe the Main pane and each tab in the
Worksheet pane for the Design level in more detail.
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3.5.1 Main Pane

The Main pane (located at the top of the Azeotropic Column Sequencing
view) displays the Process Flow Diagram of the selected design as well as
the flow rate and composition of each stream in the PFD.

Figure 3.19

~Distillation Column Sequenc

Designt..
rots

I I

The following table lists and describes the objects available in the Main

pane:
Object ‘ Icon ‘ Description
You can double click on any PFD Displays the objects in the separation sequence.
object in the PFD except the Zoom In icon Increases the viewing size of the PFD so you can
streams to open a property view objects in detailg g
view of the selected object. ) :
For more information refer to g_ese_t Flowsheet glllg\_/rvlsl_):jouf toltresetztt_ the focus on the PFD to the
the PFD Object View section. Ize icon elault setting.
Zoom Out icon =i Decreases the viewing size of the PFD so you can
see an overview of the sequence.
Open Current Page B Allows you to open the Main pane as a separate
in Separate Window view.
icon

PFD Object View

Each PFD object in the Main pane, except for the streams, has its own
property view, which contains information about the pressure within
the object, the flow rate, and the composition of the streams entering
and exiting the object. To access the object’s property view, double-click
the object in the PFD.
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The Column Sequencing operation contains the following PFD objects:

+ Column
Figure 3.20
’-’ Column 2
Downstream Column Distillate Compositior:
Mame |Column 2 - ’W Methanol | 0.5729
M-C2-oale | 0.4271
E-C2-gate | 0.0000
Flow R ate
Upstream Columr 57.59 kamalesh
Calurnin 1 L.
Pressure
Flow R ate: —_— 000 kFa
71.70 kamole/h
Feed Compositior Flow Fiate Battams Compositiors
Methanal | 04802 |1 411 kgmale/h Methanal | 0.0000
M-C2-oate | 0.4603 M-C2-oate | 0.5958
E-C2-pate | 0.0795 E-C2-oate | 0.4042
D owngtream Columr
= |Column 5

e« Decanter

Figure 3.21

'-’ Decanter 1
Downstream Column Distillate Compositiorr
Mame |Decanter 1 & [Column 2 Methanol | 0.1521
Ethanol | 0.2780
H20 | 0.5351
Flow Fate Berzene | 0.0348
5587 kamole/h
s
Pressure
Flow R ate P 01 3kFa
00.0 kgmole/h
Feed Compositior Flow Rate Bottams Compositior
fethanol | 0.1000 |44 13 kgmoledh Methanol | 0.0340
Ethanol | 0.2000 Ethanol | 0.1013
-
H20 | 0.3000 H20 | 0.0023
Eenzene | 0.4000 D ownstream Columr Benzene | 0.8624
= |Column 3

You can view the previous or next object in the sequence by doing one of
= the following:
» Onthe Main pane of the Column Sequencing view, double-click
on the previous or next object in the sequence.

* Inthe current object property view, click the Right arrow icon in
4= the Downstream Column group to open the next object view.

* Inthe current object property view, click the Left arrow icon in the
Upstream Column group to open the previous object view.

Right-arrow icon

Left-arrow icon
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3.5.¢ Streams Tab

The Streams tab is located in The Streams tab contains information about all the streams in the
the Worksheet pane (at the . . . s s .
bottom of the ACS view). column sequence design. The information is divided into four pages:

Products page, Intermediates page, Feed page, and All page.

Products Page

The Products page displays information about all the product streams.

Figure 3.22

Bems MName : Stream 5 | Stream 7 Steam 8 | Stream 11 Strzam 13
“Yapour Fraction 1.000 1.000 0.0000 0.0000 0.0000
Products Pressure [kPa] 1013 101.3 101.3 101.3 1013
Intermediates Temperature [C] 14349 64.48 6448 100.0 150.9
Flow Rate [Malar 25.00 E.E78 1832 26.00 25.00

Fe=d Meet Specs
All Acelone 1.0000 0.0000 0.0000 0.0000 0.0000
Methanol 0.0000 1.0000 0.9933 0.0000 0.0000
Ethanal 0.0000 0.0000 0.0001 0.0000 1.0000
Ha0 0.0000 0.0000 0.0000 1.0000 0.0000

tﬁlleams Columns | Notes

Infermediates Page

The Intermediates page displays information about all the streams
internal to the flowsheet.

Figure 3.23

Sheams Name Stigam 2 I Stream 6 Stream 4 Stream 3 Stream 3 Stream 12 Stream 10
“apour Fraction 1.000 1.000 1.000 1.000 0.0000 0.0000 0.0000

Products Pressure [kPa] 101.3 10m.3 1mz 101.3 1013 103 0.2
Intermediates Temperature [C] <emply> <empy> <empy> <emphy> <emphy> <emply <emply
Flow R ate [Molar .68 5.E91 12.37 E8.32 50,00 E8.27 93.27

Fe=d Recycled ta Calumn 2 Column 2 Colurnn 3 Colurnn 4 Calurn & Colurnn & Calumn B
All Acetone 0.7832 07332 0.3631 0.0000 0.0000 0.0000 0.0000
Methanol 0.2108 02108 06363 0.2682 0.0000 0.0000 0.0000

Ethanal 0.0000 0.0000 0.0000 0.3653 0.5000 0.8585 0.3186

Hao 0.0000 0.0000 0.0000 0.3653 0.5000 01112 0.0514

_=Slleams Columns | Notes
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Feed Page

The Feed page displays information about the feed stream.

Figure 3.24

Streams Name : Shream | |
“Yapour Fraction 1.000
Products Pressuie [kPa] 101.3
Intermediates Temperature [C] 7260
Flaw Rate [Moalar 100.0
IFe] Acetone 02500
All Methanol 0.2500
Ethanol 0.2500
Hz20 0.2500

_|=Slleams Columns | Notes

fll Page

The All page displays information about all the streams in the column

sequence.
Figure 3.25
Streams Name Stream 1 Stream 2 Stream 3 Stream 4 Stream 5 Stre

“Yapour Fraction 1.000 1.000 1.000 1.000 1.000 i

Products Pressuie [kP4] 101.3 101.3 101.3 1013 1013

Intermediates Temperature [C] 7280 55.35 .74 1345 1434 i
Flow Rate [Molar 100.0 3168 B8.32 12.37 26.00 i

Feed Stream Composition

All Acetone 0.2500 0.7832 0.0000 03831 1.0000 0.
Methanol 0.2500 0.2108 0.2682 0.E369 0.0000 0
Ethanal 0.2500 0.0000 0.3659 0.0000 0.0000 0.
H20 0.2500 0.0000 0.3659 0.0000 0.0000 0.
FRelative Yolatililies
Acetone 0.0000 0.0000 0.0000 0.0000 0.0000 0.
Methanal 0.0000 0.0000 0.0000 0.0000 0.0000 0.
Ethanal 0.0000 0.0000 0.0000 0.0000 0.0000 0.
H20 0.0000 0.0000 0.0000 0.0000 0.0000 0.
| 3|

" streams | Columns | Notes
[+
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3.5.3 Columns Tab

The Columns tab is locatedin - The Columns tab displays information about all the columns in the
the Worksheet pane (at the

bottom of the ACS view). column sequence.
Figure 3.26

Mame Column 1 I Column 2 Column 3 Column 4 Column 5 Column &
Pressure [kFa] 101.3 1m3 0.3 0.3 0.3 1m3
Feed 1 Stream 1 Shream 2 Stream 4 Stream 3 Stream 9 Strzam 10
Feed 2 Stream B Stream 12
Top Praduct
Battorn Product
Capital Cost [Cost] E.820e+005 ¥.392e+005 1.449e+005 1.303e+005 E.245e+005 2 487e+007
Operating Cost [Cost/ved 8.223e+004 E.164e+004 1.823e+004 1.149e+005 7.359e+004 T.424e+005
Total Cost [Cost/year] 2.123e+005 2.026e+005 2.944e+005 3.634e+005 1.927e+005 5.484e+005
Condenger Duty [k/h] 3.972e+005 3.685e+005 9.4594e+005 E.14Be+005 4.214e+005 2100e+007
Reboiler Dty [k] /] 4.937e+005 3.196e+005 1.094e+005 E.899e+005 4.413e+005 2.04Be+007
Min Reflus Ratio 20637 E.4135 29661 5.EESG 01103 56909
Reflux R atio 3.0955 9.6202 44432 8.5042 0.1654 B8.5364
Reboil R atio 1.8333 5.2543 4.6433 3.4830 4.3478 26.0419
Diameter [m] 1.007 0822 0.483 1.167 0.747 1.655
Height [m] 18.83 28.883 22.946 33.405 14.716 121.244
Moof Traps 39 51 48 84 an 263
Feed Tray Na 1} 1 1} 33 1} 3
Shaftwark [kJ/h] <emply> <emply> <emphy> <empy> <empy> <empy>

Streamz  Columns | Notes

3
The Notes tabis locatedinthe  The Notes tab allows you to enter general information about the
Worksheet pane (at the . . . .
bottom of the ACS view). selected column sequence design in the Design Notes text editor.
Figure 3.27
Design Motes
Erter infarmation regarding the design here] J
I
"~ Steams | Columns _ Motes
=3
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4 Column Design

g R [ o Yo [0 Yo {0 o SO 2
4.2 Column DeSIgN VIBW .......uuiiiiiiiiiaiaiiiiiiitie it 2
4.2.1 SetUP Tab.uuuuoii i 5
4.2.2 Configuration Tab...........cocuiiiiiiiiii e 7
4.2.3 SPEC ENrY Tab ..cooiiiiiiiiieeeeee e 8
4.2.4 SUMMAry Tab ..oooooiiiiiii 9
4.2.5 PlOtS Tab oo 10
4.2.6 ADvanCed Tab .......cueeviiiiiiiiie i 12
4.2.7 NOES TaD....uuiiiiiiiieiee e 13
4.3 Simulating in HYSYS ... 14
4.3.1 Simulate in HYSYS & Manually Save the Case..................... 15
4.3.2 Simulate in HYSYS & Automatically Save the Case.............. 16
4.3.3 HYSYS and DISTIL Column Parameters............ccccccveerrnnnenn. 17
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To access previously created
Azeotrope Analysis
operations, refer to Section
1.2.2 - Editing an Operation.

The Advanced tab appears if
you check the Advanced
Output checkbox on the
Options page of the Setup
tab.

Introduction

41 Introduction

The Column Design operation is used to design distillation towers with
either two or three components. The Column Design operation allows
you to specify various column operating parameters and observe the
changes in McCabe-Thiele or Component Space plots.

4.2 Column Design View

To create a Column Design operation:

* From the Features menu, select Graphical Column Design.

» From the Managers menu, select Azeotropic Separation
Manager. The manager view appears. In the list on the left side,
select ColumnDesign, then click the Add button.

Figure 4.1

" Column Design: CD1 [_[O]
Setup Fluid Package
Fluid Package NRTLO | MNRTLIdealGa: —— ||
Options Companent [ Selected [
Methano The property
-C30l
Hzo package type

associated with
the selected
fluid package
appears here.

Y
[

i

tSelup| Configuration J Spec Entry JSummary JPIDts MNotes
x Mizsing: Sidestream k g [g“ B

The Column Design view contains six or seven tabs and seven objects
located at the bottom of the view. The following table lists and describes
the objects available in the Column Design view:

Object ‘ Icon ‘ Description

Delete icon Allows you to delete the current Column Design
x operation
Status bar Displays the status of the current Column Design
operation.




Column Design

For more information about
the TCS view, see Section
2.3 - Ternary Composition
Space.

Refer to the Basis Selection
View section for more
information.

S

Open Residue Curve Map
icon

Object ‘ Icon ‘ Description

Calculate button

Allows you to calculate the column design for the
specified fluid package, components, pressure, and
column type.

Open Composition
Space icon

Allows you to create a Ternary Composition Space
(TCS) view based on the specified fluid package,
three components, and pressure.

Available only when three components are selected.

Open McCabe-
Thiele Plot icon

Allows you to create a McCabe-Thiele Plot view
based on the specified fluid package, two
components, and pressure.

Available only when two components are selected.

Open Residue
Curve Map icon

Allows you access to the Residue Curve Map Data
(RCMD) view. Refer to the Residue Curve Map
Data View section for more information.

() Fraction Basis
icon

Allows you to access the Basis Selection view.

Opens Current Page
in Separate Window
icon

Allows you to open the active tab as a separate view.

Residue Curve Map Dafa View

To access the Residue Curve Map Data (RCMD) view, click the Open
Residue Curve Map icon.

The RCMD view is divided into two tabs:

» Azeotropes tab. This tab displays the temperature, node type,
and composition of the calculated singular points (azeotropes
and pure components) based on the specified fluid package,
components, and pressure.

Figure 4.2

b’ Column Design: CD1 [_ O] x|
~Pure Camponent:
Methanol 2-C3al Hzo

Temperature [C] E4.483 82251 99998

Mode Type Unstable Stable Stable
hzeotrop

2-C30l - H20

Temperature [C] 80123

Mode Type Saddle

I ethanal 0.0000

2-C3al 06737

H20 0.3263

— -
Azeotropes | Residue Curves |
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The Delete button allows you
to remove the selected
residue curve from the TCS
plot.

The Delete All button allows
you to remove all the residue
curves from the TCS plot.

B

Molar Fraction Basis icon

£

Mass Fraction Basis icon

B

Volume Faction Basis icon

4-4

Column Design View

* Residue Curves tab. This tab allows you to enter the
composition of the mixture to generate a residue curve on the
TCS view. This tab is available only if you select three
components for the feed stream.

¥ Column Design: CD1 [_ O] |
Iritial Point
RC 1 RC2 RC3
M ethanal 0.2114 0.07H 0.0743
2.C30l 0.4400 07800 05657
Hz20 0.3486 01429 0.3600
<] i
Delele Delete &l |
|
Azeotropes  Residue Curves |

Basis Selection View

The Basis Selection view allows you to change the composition basis
fraction type displayed in the Column Design view and the Residue
Curve Map Data view.

Figure 4.4

Basiz Selection E3

& Maole Fraction
€~ Mass Fraction
 Ligvol Fraction

To change the composition basis using the Basis Selection view:

1. Click on the Molar/Mass/Volume Fraction Basis icon to open the
Basis Selection view.
Depending on the current basis selection, one of the three icon
which associates to the current basis setting will be visible.

2. Use the radio buttons to select the composition basis you want to
display in the Column Design view.

3. Click the Close icon Xl when you are done.



Column Design

You can only select up to
three components.

421 Sefup Tab

The Setup tab is divided into two pages: Fluid Package and Options.

Fluid Pachage Page

The Fluid Package page allows you to select the fluid package and the
components of the feed stream entering the column.

Only two or three components can be in the feed stream at any time. If
you have more than three components in the fluid package, you will
have to deselect the remaining components.

Figure 4.5

p* Column Design: CDZ =
Setup Fluid Package
Fluid Package | | MATL! ~| MATLAdeal Gas
Options Componert [ Selected [
c7
Toluene
Pra (5]

The following table lists and describes the objects available in the Fluid
Package page:

Object ‘ [[ofe]y] ‘ Description

Fluid Package Allows you to select the fluid package for the feed stream.
drop-down list
Component Displays all the components in the selected fluid package.
column
Selected Allows you to toggle the selection status of the
column components by clicking the icon in the column.
« Agreen checkmark indicates that the component is
selected.
» « Ared cross indicates that the component is not
selected.

4-5
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Column Design View

Object ‘ Icon ‘ Description

Unselect All . Allows you to deselect all the components in the fluid
Components e package.

icon

Select All — Allows you to select all the components in the fluid
Components = package.

icon

Oprions Page

The Options page allows you to specify the pressure of the column,
composition basis type, and calculation assumptions.

Figure 4.6

r’[ﬁnlumn Design: CD2 | _ (O] x|
Setup Pressure
Fluid Package 1.3 kPa
Options
[ Advanced Dutput
v Usze CMO azsumption
tSelup‘ Configuration J Spec Entry JSummary JF‘Iots Motes
x IOt b WO,

The following table lists and describes the objects available in the

Options page:

Object ‘ Description

Pressure field

Allows you to specify the pressure for the column.

Advanced Output
checkbox

When you check this checkbox, the Advanced tab
appears between the Plots and Notes tabs.

checkbox

Use CMO assumption

When you check this checkbox, all profile calculations will
assume Constant Molar Flow (no energy balances on
stages).

When unchecked, the flows on each stage will be
calculated from the energy balance. This is more rigorous
but also more time-consuming, and requires very
accurate enthalpy and heat of mixing calculations.




Column Design

4.2.2 Configurafion Tab

The Configuration tab allows you to manipulate the configuration of the
column.

Figure 4.7

’-’ Column Design: CD2 =1 E3
I T Feed Columr i I™ Decanier
[~ Side Streamn
E—

b
Setup Eonﬁguralionl Spec Entry I Summary IPIots I Motes ]

¥ [ Celeusfions 0K ] b ¥ B,

£ Caleulate :

You can change the design of the column by checking or unchecking the
three checkboxes in the Configuration tab:
* Two Feed Column. Checking this checkbox changes the column
from a single feed to a two feed column.

» Decanter. Checking this checkbox changes the condenser at the
top of the column to a decanter.

e Side Stream. Checking this checkbox adds a side stream to the
column. You can also place the side stream above or below the
feed tray by using the radio buttons that appear when the Side
Stream checkbox is checked.

Depending on which checkbox is checked, the column design figure in
the Configuration tab will change to match the checked checkbox(es).

4-7
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The objects in the Stream
Specifications group vary
depending on the settings on
the Configuration tab.

4-8

Column Design View

4.2.3 Spec Enfry Tab

The Spec Entry tab allows you to specify the composition of the feed
stream(s), product streams, and reflux ratio or reboil ratio.

Figure 4.8

’-’Culumn Design: CD2

M= E3

~Stream Specification:

L.Feed Min. | LowerFeed | LFeed Max

C7

0.34000 034000 0.34000

Toluene

0.28000 028000 0.25000

Phenal

0.38000 0.33000 033000

Lower Feed Quality

|1 .0ooa UF:LF ratio |1 5000

£~ Upper Feed  Distillate

& Lower Feed  Bottams
~Internal Flow 5pecification:

[Reflux Ratic | £.331 |

|Reboil Ratio 1l

5000 |

Setup | Configuration  Spec Entry | Summary | Plots | Motes

¥R,

The following table lists and describes all possible objects available in

the Spec Entry tab:

Object ‘ Description

Stream
Specifications table

Allows you to specify the selected stream composition. The
selected stream values are related to the selected radio button.

(Upper/Lower) Feed
Quality field

Allows you to specify the quality of the selected feed stream.

UF:LF ratio field

Allows you to specify the feed ratio between the upper and
lower feed. Available only for two feed column configurations.

Feed radio button

Allows you to select the feed stream for specification. Available
only for single feed column configurations.

Upper Feed radio
button

Allows you to select the upper feed stream for specification.
Available only for two feed column configurations.

Lower Feed radio

Allows you to select the lower feed stream for specification.

button Available only for two feed column configurations.
Distillate radio Allows you to select the distillate product stream for
button specification. Available only for condensers.

Top Vapour radio Allows you to select the top vapour product stream for
button specification. Available only for decanters.

Bottoms radio

Allows you to select the bottom product stream for

button specification.
Side Stream radio Allows you to select the side stream for specification. Available
button only for side stream column configurations.
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Object ‘ Description

Selected Side Stage Displays the selected tray number for the side stream.
field
There are tWQ ways to selecta Feasible Side Displays all the possible trays for the side stream.
tray for the side stream: Streams list The side streams are feasible only from a mass balance
» Double-click the tray perspective.
number you want from — - - -
the Feas)i/ble Side Reflux Ratio field Allows you to specify the reflux ratio of the column, if you have
Stream list. not specified the reboail ratio.
* Enter the tray number in Reboil Ratio field Allows you to specify the reboil ratio of the column, if you have
]EikgdSelected Side Stage not specified the reflux ratio.

4.24 Summary Tab

The Summary tab displays the reflux ratio, reboil ratio, total number of
trays in the column, tray number where the streams enter and exit the
column, and summary information for all the streams.

Figure 4.9

F’ Column Design: CD1 | _ O] x|
Fieflux Ratio Top Yapour
7.0000 IU—
- Distillate

Fieflux
UFeed [ JE—

B
troeg ——|[7

Fieboil Ratio
1 73595 I23 Bottoms

_ Setup I Configuration I SpecEnty  Summary I Plats I Hates |

To view summary information for the streams:

For example, the figure below is 1

the summary view of the Move the mouse cursor over the text/name of the stream.

UpFeed stream. The text/name of the stream becomes a button (see the above
figure).

Vapou Fraction 0.0000 2. Click the button. The information summary view of the selected

T ture [C] TEED

Presaute [Fa] 1013 stream appears.

Malar Flow [karale/h] || 100.0

Guality 1

Enthalpy [kJ/kgmole] | -2.773e+00! . . . . q

Methanol 0.3000 Most of the values displayed in the information summary view of the

2 S streams cannot be modified. Non-modifiable values are indicated by
: black text.
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Simulate icon

For more information about
the TCS view, see Section
2.3 - Ternary Composition
Space.

4-10

Column Design View

The text in the Molar Flow cell of the feed streams is usually blue. This
indicates that you can specify the flow rate of the feed streams.

Once the status bar in the Column Design view displays Calculations
OK, the Summary tab will contain the Simulate icon. The Simulate icon
allows you to take the entire Column Design operation from DISTIL to
HYSYS to perform a more rigorous simulation of the separation. Refer to
Section 4.3 - Simulating in HYSYS for more information.

4.2.3 Plofs Tab

The Plots tab allows you to access all the plots available in the Column
Design operation.

Figure 4.10

'-’ Column Design: CD1 [_[o] =]
—Plot Creation ~Design Plat:
Component Space 1 i Plot.. |
& Omega
Iynnsd Rename Plat.. |
U
[
Delete Plat |
Delete All |
_ Setup I Configuration I Spec Entry I Surmmary Plolsl Advanced I Motes ]—
»* [ CeleutionsOK ] 7 b ¥ B,

The following table lists and describes the objects available in the Plots
tab:

Object ‘ Icon ‘ Description

Create Component Allows you to create a Ternary Composition Space
Space Plot icon 12N view, which is based on the specified fluid package,
three components, and pressure.

Available only when three components are selected.

Create McCabe- Allows you to create a McCabe-Thiele Plot view
Thiele Plot icon 57| based on the specified fluid package, two
components, and pressure. Available only when two
components are selected.




Column Design 4-11

Object ‘ Icon ‘ Description

The Temperature vs. Stage Create Temperature Allows you to create a temperature vs. stage plot of
and Component vs. Stage vs. Stage Plot icon 7] the column.

plots appear empty if the
status bar of the Column
Design does not display

. Create Component Allows you to create a component vs. stage plot of
Calculations Ok. vs. Stage Plot icon 7] the column.
Design Plots list Displays all the plots that have been created in the
current Column Design operation.
View Plot button Allows you to open the plot selected in the Design
Plots list.
Rename Plot button Allows you to rename the selected plot view.

To rename a plot view, select the plot you want to
rename from the Design Plots list, click the Rename
Plot button, and enter the new name in the New
Name field.

Delete Plot button Allows you to delete the selected plot view.

){_ | To delete a plot view, select the plot you want to
delete from the Design Plots list, and click the Delete

Delete icon Plot button or press the DELETE key.

Delete All button Allows you to delete all the plots in the Design Plots
list.

If the Column Design operation cannot find a feasible column, DISTIL
recommends you check the column separation profiles on the
composition plot of the TCS view:

» Examine the product composition points. If the points are not all
in the same distillation region, the profiles will never cross. Re-
specify the compositions so that the Distillate and Bottoms are in
the same distillation region.

» The Reflux and Reboil ratios affect the column profiles
significantly. Generally, a higher reflux ratio will expand the
rectifying curve; a higher reboil ratio will expand the stripping
curve.

* You can usually expand the rectifying or stripping profiles by
moving the distillate or bottoms point closer to a boundary on the
composition diagram.

» If you have specified a feed that is very close to a boundary on
the composition diagram, it may be very difficult to obtain a
solution, as the triangle formed by joining the distillate, bottoms
and side stream composition points must enclose the feed point.

» Selecting a different side stream composition will move one
corner of the triangle that joins the distillate, bottoms and side
stream composition points. You could expand the triangle
(possibly resulting in a feasible column) by making a more
feasible choice for the sidestream stage.
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The Advanced tab is available
only if the Advanced Output
checkbox (Setup tab, Options
page) is checked.

DISTIL determines the
optimum feed position
automatically, however, you
can change the feed position
by entering the new feed tray
number in the Omega field.

4-12

Column Design View

4.2.6 Advanced Tab

The Advanced tab allows you to manipulate the calculations in the
Omega method. For more information, refer to the Omega Method
section in Section 4.3.1 - Background of the Reference Guide.

Figure 4.11

¥ Column Design: CD1

Mormalized Feed Stage Location

Omega

Omega Plat

Twn Feed Middle Profile Caleulation Direchior

&+ Calculate Middle Profiles 1 pward
" Calculate Middle Profiles Downward

—

[_ (O] =]

Setup | Configuration J Spec Entry JSummary

JF'\U[S Advanced | Noles

x Feady to Calculate

by ¥R,

The following table lists and describes the objects available in the

Advanced tab:

Object

Calculate Middle Profiles
Upward/Downward radio
buttons

‘ Description

Allows you to calculate the middle profile upwards or
downwards for a two-feed column to adjust for sensitivities
within this profile that can make it more difficult to find a
feasible solution.

Omega field

Displays the optimal or user-specified omega value, which
corresponds to the feed tray number where the feed
stream(s) enter the column.

Omega Plot button

Allows you access to the Omega Composition Space
view. This view contains the number of stages at each
section and total as a function of omega.
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4.2.7 Nores Tab

The Notes tab allows you to:

Change the name of the Column Design operation by entering a
new name in the Name field.

Enter information regarding the Column Design operation in the
Notes text editor.

Any changes made to the .
information in the Notes text

editor, will appear in the text

editor located at the bottom of

the Azeotropic Separation Figure 4.12

Manager view when the Show
Notes button has been ¥ Column Design: CD1 1=[=] E3
clicked.
MNarne; ICD1
M ote:
Enter information about the column desigh here | ;I
[
] Setupl Configuration I Spec Entry ISummary IPIols MNotes
x N e I
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>

Simulate icon

The Simulate in HYSYS view
will appear only after you click
the OK button in the warning
view.
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Simulating in HYSYS

4.3 Simulafing In HYSYS

Once a column has been designed (the status bar displays Calculations
OK with a green background), it can be rigorously simulated in HYSYS.

To simulate a column in HYSYS:

1. Open the Column Design property view of an operation instance
with a complete column design.

Click the Summary tab.

w

Click the Simulate icon.

4. The Simulate in HYSYS view will appear.

Figure 4.13

P Simulate in HYSYS
Options ta Save HY'SYS Case
[~ Save HYSYS Casze

[ g

5. Do one of the following:
* Check the Save HYSYS Case checkbox, then click the OK button
to simulate and automatically save the column design in HYSYS.

* Click the OK button to simulate the column in HYSYS without
automatically saving the design.

If the Feed stream flow rate has not been specified, a warning message
will appear after you click the Simulate icon. This message notifies you
of the default feed stream flow rate value that will be used in HYSYS.
Click the OK button. The Simulate in HYSYS view appears.

Figure 4.14

Concept

& Feed stream flowiate iz not specified. & default of 100kghol/hr is uzed for the feed stream,

The Simulate in HYSYS view contains two options, which are explained
in the following sections.
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4.31 Simulare in HYSYS & Manually Save
the Case

On the Simulate in HYSYS view, if you click the OK button without
checking the Save HYSYS Case checkbox, DISTIL will simply simulate
the column in HYSYS. This means that HYSYS will start, if not already
running, and the column will then be simulated. The case name in

HYSYS will be [noname0.hsc] until you save it under another name. The
general process appears in the figure below.

Figure 4.15

[»® coldes0.hcd - HYSYS.Concept 5.0

=1 B3
Fle_Edt Managers Tooks Window Holp
EEEIREEEE 3 noname0.hsc - HYSYS 3.0 M=
2 Column Design: CD1 BEE Fie Edt Simalion Flowsheet PFD Tooks Window Help
- . 4] orment: [Main)
Fefla Ao Top Vapour Dl Gaal = Clee 4@l
,W Lia.1 1 PFD - [Main) [_[O]x]
Lig.2 Distilate: oW ‘ e R ‘ 2 AP % [Defaul Colowr Scheme. v
Refluy =
Feed P @
e — wecveLe e
% sefiufro
&
Fiebol At
faes B Botioms L
Satup | Configurstion | Spec Entry  Summary [ Plots | Metes | i
X ISR i N R, =) wesky sumer
-
Saving case D:\Program Files\HyprotechiConcept 5 O\CASES\colde sl HEA/Y PROD
Completed. =l
I == ‘ I
DISTIL Environment
T
Tt
T emiwrROD
_ T -
ﬂ o .
Options to Save HYSYS Case =
I SEvE VST i R
| | comvergea
[ I [at= |
: : : HYSYS Environment
Simulate in HYSYS view

4-15



4-16

4-16

Simulating in HYSYS

4.3.2 Simulae in HYSYS & Automafically Save
the Case

If you checked the Save HYSYS Case checkbox on the Simulate in HYSYS
view, DISTIL will allow you to specify the HYSYS case name along with
its file path before entering the HYSYS environment. Once the case
name and the file path are specified, clicking the OK button will start
HYSYS, if it is not already running, and the column will be simulated.
The case name in HYSYS and the file path will be the same as the ones
you specified in the Select File view. The general process appears in the

figure below.
Figure 4.16
[ coldes0.hed - HY5Y5 Concept 5.0 O[] 3 nonameD.hsc - HYSYS 3.0 [M[=] E3
Fie Edt Managers Tools Window Help Fie Edt Simulation Flgwshest PFD Took Window Help
MEFIFEEEE R Dl Taalk|=crClow,add
¥ Column Design: CD1 [-[O[x] EAREDR (M) Ilm-\?l
FefnFoio oo H oA 2 ‘ #4 #© JOetsut Coour Scheme = /X
Fom =
o
Distillate
Ueed | F et e,
g —7 b —
regt
Reboi Ratio ===
[T235 2 Bottoms
Setup | _Configuration ] Spec Entry_ Summay [ Plots | Notes |
b I I N
Taving cass Di\Program Files\Hyprotech\Comcept §.0\CASES\coldel]
Completed, =l
I [ES5d |
DISTIL Environment @—m
1
)+ Simulate in HYSYS lﬁi 4
Options to Save HYSYS Cass FFD 1

v Saye HYET Casg
File Neme

0% ) I I |ar~ |
Simulate in HYSYS view HYSYS Environment
Select file to Export to HYSYS [7]x] /
Savein | Support - o ¥t Simulate in HYSYS
=) My Computer F———

[

(3 Concept 5.0
. Support -

Options to Save HYS'YS Case
2 3% Floppy (&) ¥ Save HYSYS Case
2 bdos_ 6 (0) File Name  D:\Program
= 0
(2 Program Files

Simulate in HYSYS view

il [T cFesdCatumn Save |
Save as lype: [HYS'S Simulalian Case (" hsel [~ Cancel

Select File view
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4.3.3 HYSYS and DISTIL Column Parameters

In order to start a column simulation in the HYSYS environment, DISTIL
first transmits fluid package, column, tray and stream parameters to
HYSYS, as listed in the following table:

Fluid Package ‘ Column ‘ Trays ‘ SHEEINE
Components Reflux Ratio (if specified) | Temperature Feed Temperature
Property Package Reboil Ratio (if specified) | Vapour Composition Feed Composition
Total Number of Stage Liquid Composition Feed Pressure
Feed(s) tray location Draw flowrate if no Decanter
Side Stream tray location Decanter Top Vapour flowrate
Decanter Bottom flowrate
Side Stream flowrate

Because the profiles calculated in DISTIL are used as the initial
estimates, convergence of the rigorous simulation will occur over very
few iterations. This is especially important for azeotropic and extraction
designs, and columns with a decanter. For other parameters needed for
the simulation, HYSYS default values are used.

If the binary parameters have been modified in the property package
used in DISTIL, these parameters will not be transmitted to the HYSYS
simulation. Only the default binary coefficients of the property package
will be used to simulate the column.

The Sparse Continuation solving method is automatically selected when
simulating a column in HYSYS. This is an equation based solver. It
supports two liquid phases on the trays and its main use is for solving
highly non-ideal chemical systems such as azeotropic mixtures.
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Introduction

5.1 Infroduchion

Distillation Region Diagrams (DRD) are semi-qualitative sketches of
distillation boundaries, based only on pure component, azeotrope
boiling-point data and approximate azeotrope compositions, without
the use of a thermodynamic model.

The true utility of the DRD operation is in identifying the number of
distillation regions, and the likely products that can be taken from a
column when thermodynamic data is nonexistent or unreliable.

DRD operation allows you to enter the boiling temperatures for three
pure components, as well as up to three binary azeotropes and one
ternary azeotrope. Each of the three binary azeotropes is between a
different pair of components.

In order to sketch a DRD, it requires that you input the following:

e Pure component boiling temperatures
» Ternary azeotropic compositions and boiling temperatures



Distillation Region Diagram

To access previously created
Azeotrope Analysis operation,
refer to Section 1.2.2 -
Editing an Operation.

For more information, refer to
Section 2.4.1 - Temperature
Profile of the Reference
Guide.

5.2 Distillation Region Diagram View

To create a Distillation Region Diagram operation view, do one of the

following:

» From the Features menu, select Distillation Region Diagram.

e From the Managers menu, select Azeotropic Separation
Manager. The manager view appears. In the left list, select
Distillation Region Diagram, then click the Add button.

Figure 5.1
b’DisliIIalinn Region Diagram: DRD1
‘ Map |97 = Temp. Profile: |1 43725 ‘
Pure Comp. ~Temany 4z
ICompDnenl B L 63.00C
|51 ooc By
Binary Az L ~Binary &z—
E0.00C IBE.DD [
AN [ &
-
Pure Comp. Pure Comp.
ICompDnenl C IComponent A
Binary Azeotrop:
Fa.000C “ b ] IEB.DD C
x VAR

The following table lists and describes all the objects available in the

DRD view:

Object ‘ Description

Map drop-down list

Displays a map number used as a quick reference number to
the type of distillation region diagram that has been
constructed. The map number correspond to the number found
in pages 13-59 to 13-64 of the Perry’s Chemical Engineers’
Handbook (7th edition)!08.

Temp. Profile field

Displays the temperature profile sequence of the constructed
DRD.

Pure Comp. fields
(top left)

The first field allows you to specify the name of the pure
component that has the intermediate boiling point (bp)
temperature, which is the bp temperature between the highest
bp temperature and the lowest bp temperature for all three
pure components.

The second field allows you to specify the intermediate bp
temperature value.
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N &

Edit Binary Azeotrope
Composition icon (left)

[NRVAY

Edit Binary Azeotrope
Composition icon (bottom)

Object ‘ Description

Binary Az. field (left)

Allows you to enter the bp temperature of the binary azeotrope
occurring between the intermediate bp pure component and
highest bp pure component.

Edit Binary
Azeotrope
Composition icon
(left)

Allows you to access the Binary Azeotrope view.

Binary Azeotrope ]

Interm. Baiing 0.50

High B oiling 0.50

"CUmpositioni

This view allows you to specify the binary azeotrope’s
composition. After you specify the value for one component,
the other value is automatically calculated so the sum equals 1.

Use Binary
Azeotrope checkbox
(left)

Allows you to toggle between adding and removing the binary
azeotrope to the distillation region diagram.

Pure Comp. field
(bottom left)

The first field allows you to specify the name of the pure
component that has the highest boiling point (bp) temperature
of all three pure components.

The second field allows you to specify the highest bp
temperature value.

Binary Az. field

Allows you to enter the bp temperature of the binary azeotrope

Composition icon
(bottom)

(bottom) occurring between the highest bp pure component and the
lowest bp pure component.

Edit Binary Allows you to access the Binary Azeotrope view.

Azeotrope

Binary Azeotrope B
Compositonr—————————————————

’7 Low Bailing 0.50
0.50

This view allows you to specify the binary azeotrope’s
composition. After you specify the value for one component,
the other value is automatically calculated to equal 1.

Use Binary
Azeotrope checkbox
(bottom)

Allows you to toggle between adding and removing the binary
azeotrope to the distillation region diagram.

Pure Comp. fields
(bottom right)

The first field allows you to specify the name of the pure
component that has the lowest boiling point (bp) temperature of
all three pure components.

The second field allows you to specify the lowest bp
temperature value.

Binary Az. field
(right)

Allows you to enter the bp temperature of the binary azeotrope
occurring between the intermediate bp pure component and
the lowest bp pure component.
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]

Edit Binary Azeotrope
Composition icon (right)

& A&l

Edit Ternary Azeotrope
Composition icon

x]

Delete icon

NP

Changes to Equilateral/Right

Angled Triangle icon

)

View DRD Notes icon

Object ‘ Description

Edit Binary
Azeotrope
Composition icon

(right)

Allows you to access the Binary Azeotrope view.

Binary Azeolrope =]
Compogitonr———————————————————
Law Bailing 0.50

[ 0.50

This view allows you to specify the binary azeotrope’s
composition. When you specify the value for one component,

the other value is automatically calculated so the sum equals 1.

Use Binary
Azeotrope checkbox

(right)

Allows you to toggle between adding and removing the binary
azeotrope on the distillation region diagram.

Ternary Az. field

Allows you to enter the bp temperature of the ternary
azeotrope.

Edit Ternary
Azeotrope
Composition icon

Allows you to access the Ternary Azeotrope view.

Ternary Azeolrope H
Compasition————————————————
Lowi Bailing 1] 0.33
Interm. Bailing 033
High Boiling 0.34

This view allows you to specify the ternary azeotrope’s
composition. After you specify the value for two components,
the third component’s composition value is automatically
calculated so the sum equals 1.

Use Ternary
Azeotrope checkbox

Allows you to toggle between adding and removing the ternary
azeotrope to the distillation region diagram.

Delete icon

Allows you to delete the current DRD operation.

Status bar

Displays the status of the current DRD operation.

Changes to (Right-
Angled/Equilateral)
Triangle icon

Allows you to toggle the distillation region diagram appearance
between a right-angled triangle plot or an equilateral triangle
plot.

View DRD Notes
icon

Allows you to access the Notes for Distillation Region Diagram
view. Refer to Section 5.2.1 - View Notes for Distillation
Region Diagramfor more information.

5-5

5-5




5-6 Distillation Region Diagram View

Any changes made to the
information in the Notes text
editor will appear in the text
editor located at the bottom of
the Azeotropic Separation
Manager view when the Show
Notes button has been
clicked.

5-6

5.2.1 View Notes for Distillafion Region Diagram

The Notes for Distillation Region Diagram view allows you to:

» Change the name of the DRD operation by entering a new name
in the Name field.

« Enter information regarding the DRD operation in the Notes text

editor.
Figure 5.2
Motes for Distillation Region Diagram
MHame: |DHD1
MNotes
J—|
J |




Residue Curve Map 6-1

b Residue Curve Map

70 N [} 4 o Yo [V T ] AT Y IR 2
6.2 Residue Curve Map VIEW .......cooiiiiiiiiiiiiieeee e 2
6.2.1 SetUP Tab.....ooeveiiiiiiicie e 4
6.2.2 AZEOtrOPeS Tab.....oooiiiiiiiieee e 6
6.2.3 Residue CUurves Tab .........ocuvviiiiiiiiiiiii e, 6
I = 0] £ Y = | o T 9
6.2.5 NOLES Tab.....oviiiiiiiiiiicici e 11

6-1



6-2

DISTIL has a rigorous
algorithm that can accurately
calculate all of the azeotropes
in a multi-component system
(predicted by the property
package and interaction
parameters), so you can
interpret these results and
make general conclusions
regarding the behaviour of the
system.

To access previously created
RCM operation, refer to
Section 1.2.2 - Editing an
Operation.

The tabs that appear depend
on how many components
you select on the Fluid
Package page, and whether
or not you check the Calculate
Azeotropes checkbox on the
Options page.

Introduction

b.| Infroduction

The Residue Curve Map (RCM) gives you a broad view of the component
space, which provides insight into the nature of the mixture you are
manipulating.

The fundamental functions of the RCM operation include calculations
of azeotropes, residue curves, and distillation boundaries. The results of
these calculations can help identify trends, potential problems, and
assist you in forming a strategy for solving your design task. The ability
to predict azeotropes and view the component space can also enhance
experimental programs by suggesting critical regions in the
composition space for measuring data.

b.c Aesidue Curve Map View

To create a Residue Curve Map operation:

e From the Features menu, select Residue Curve Map.

 From the Managers menu, select Azeotropic Separation
Manager. The manager view appears. From the left list, select
ResidueCurveMap, then click the Add button.

Figure 6.1

F'Hesidue Curve Map: RCM1 |_ O] x|
Setup Fluid Package
Fluid Package | | NATL =] MRTLIdeal Gas ~a—
Options Component [ Selected |
Ethanal
RREETED The property

Hao package type

associated with
=3 the selected fluid
- package appears
here.

—
Selupl Azeoliopes I Residug Curves IPIots I Notes |

x NN -
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x]

Delete icon

IN

Creates RCM Plot icon

iy

View RCM Plot icon

1
Opens Current Page in
Separate Window icon

B

Molar Fraction Basis icon

£

Mass Fraction Basis icon

B

Volume Faction Basis icon

The RCM view contains three to five tabs, a status bar, and several
objects at the bottom of the view. The following table lists and describes
the objects in the RCM view:

Object ‘ Description

Delete icon Allows you to delete the current RCM operation

Status bar Displays the status of the current RCM operation.

Creates RCM Plot Allows you to create an RCM plot based on the selected fluid
icon package and three components. Appears only when you select

three components on the Setup tab. For more information, see
Section 6.2.4 - Plots Tab.

View RCM Plot icon Allows you to create an RCM plot based on the selected fluid
package and four components. Appears only when you select
four components on the Setup tab.

Molar/Mass/Volume Allows you to access the Basis Selection view. See the Basis
Fraction Basis icon Selection View section for more information.

Depending on the current composition basis selected, one of
three fraction basis icons will appear at the bottom of the
operation view.

Opens Current Page | Allows you to open the active tab as a separate view.
in Separate Window
icon

Basis Selection View

The Basis Selection view allows you to change the composition basis
type displayed in the RCM view.

Basiz Selection E3

& Maole Fraction
€~ Mass Fraction
 Ligvol Fraction

To change the composition basis using the Basis Selection view:

1. Click on the Molar/Mass/Volume Fraction Basis icon to open the
Basis Selection view.

2. Use the radio buttons to select the composition basis you want to
display in the RCM view.

3. Click the Close icon Xl when you are done.

The following sections describe each tab in the Residue Curve Map view
in detail.
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You can select up to four
components.

After you select three or four
components, the Plots tab
appears.

b.c. Sefup Tab

The Setup tab is divided into two pages: Fluid Package and Options. The
Setup tab allows you to manipulate the basic information required to
generate an Residue Curve Map plot.

Fluid Package Page

The Fluid Package page allows you to select the fluid package and
components you want to analyze.

F'Hesidue Curve Map: RCM3 |_ O] x|
Setup Fluid Package
Fluid Package I NRTL4 LI HRTLAdeal Gas
Options Component [ Selectedl
Acatone
Chloraform

1-C3al
S |

—
Selupl Azeoliopes I Residug Curves IPIots I Notes |

x NN -

The following table lists and describes the objects available in the Fluid
Package page:

Object ‘ Icon ‘ Description

Fluid Package Allows you to select the fluid package you want for the
drop-down list RCM pilot.
Component Displays all the components in the selected fluid package.
column
Selected Allows you to toggle the selection status of the
column components by clicking the on icon in the column.
* A green checkmark indicates that the component is
selected.
% « Ared cross indicates that the component is not
selected.




Residue Curve Map 6-5

Object ‘ Icon ‘ Description

Unselect All — Allows you to deselect all the components in the fluid
Components —— package.

icon

Select All — Allows you to select all the components in the fluid
Components = package.

icon

Oprions Page

The Options page allows you to specify the pressure value for the
Residue Curve Map plot and the composition basis displayed in the
RCM view. You can also indicate whether or not you want to calculate
the azeotropes of the mixture.

Figure 6.4

¥ Residue Curve Map: RCM1 |_ O] x|
Setup Fressure
Fluid Package
Options 01.3 kPa

[T Calculate Azectropes

tSelup Residue Curves | Plots | Motes
¥ R )\ .

The following table lists and describes the objects available in the

Options page:

Object ‘ Description

Pressure field

Allows you to specify the pressure for the RCM plot.

checkbox

Calculate Azeotropes

Allows you to toggle between calculating or not
calculating azeotropes for the selected components.
* Check the Calculate Azeotropes checkbox to
calculate azeotropes.

* Uncheck the Calculate Azeotropes checkbox to
skip calculation of azeotropes.
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b.c.c Azeofropes Tab

The Azeotropes tab is only The Azeotropes tab displays azeotropes and pure components found in

available if the Calculate . .
Azeotropes checkbox is the selected components mixture in a table format.

checked (Setup tab, Options

page). Figure 6.5
b’Hesidue Curve Map: RCM1 |_ (O] x|
~Pure Component:
Ethanol | M-EKetore  H2D The text in the
Temperature [C] 78172 79.747 93938
MHode Type Stable Stable Stable Fab.les _are bIaCk’
indicating that the
—zetrop values inthe tables
M-E Ketone - | Ethanol -ME£+ | _Ethanol - H20 are calculated and
Temperature [C] 73.40 7437 78.09 cannot be
Mode Type Saddle Saddle Saddle
Ethanal 0.0000 0.4629 0.9167 Changed'
M-E¥etone 0.6673 0.5371 0.0000
Hz20 0.3327 0.0000 0.0833

=—— -
Setup Azeolmpesl Residue Curves IF’Iots I Notes |

x IR .,

3

The calculated azeotropic compositions and temperatures depend on
the selected thermodynamic model and its interaction parameters.

b.c.3 Aesidue Curves Tab

The Residue Curves tab allows you to enter the composition of the
mixture to generate a residue curve on the RCM plot.

Figure 6.6

¥ Residue Curve Map: RCH4 |_ (O] x|
rInitial Poirk
RC1 RC2 RC3 RC
Acatone 05514 05429 | 3714002 0.
Methanal 01971 01057 03000 0.
HZ0 0.2514 03514 | E.286e-002 I
KN o
Table. | DeleteRE | Dekieal |
Setup | Azeotropez  Hesidue Curves I Plots I Motes |
x NN .
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The following table lists and describes the objects available in the
Residue Curves tab:

Object ‘ Description

Initial Points table Allows you to specify the initial point of the residue curve you
want to calculate and plot on the RCM plot. Plot functionality is
available only for three and four component mixtures.

See the Residue Curve Table button Allows you to open the Residue Curve Points view for the
_Pomts \_/|ew section for more residue curve selected in the Initial Points table.
information. Delete RC button Allows you to remove the selected residue curve from the RCM
plot.
Delete All button Allows you to remove all the residue curves from the RCM plot.

benerafing a Residue Curve

To generate a residue curve:

See Section 6.2.1 - Setup 1. Open the RCM view and enter the basic information on the Setup
Tab for details about the tab
required basic information. :

2. Click the Residue Curves tab.

3. Specify the initial point for the residue curve by entering the

composition of the mixture at the initial point.

DISTIL automatically names the residue curve RC n, where n is an
integer number that starts at 1 and increases with every residue
curve added.

4. Repeat step #3 until you have entered all initial points for the
residue curves required.

5. To see how the composition fraction and temperature varies along a
residue curve, select the residue curve (by clicking on any cell under
the residue curve column), then click the Table button.

For three-component mixtures, you can also generate residue curves by
clicking anywhere in the RCM plot. See Section 6.2.4 - Plots Tab for more
information.




6-8 Residue Curve Map View

The text in the table are black,
indicating that the values in
the table are calculated and
cannot be changed.

6-8

Delefing @ Residue Curve

To delete a residue curve:

1.
2.

Open the Residue Curve Map view.
Click the Residue Curves tab.

Select the residue curve you want to delete by clicking on any cell in
the residue curve column.

Click the Delete button.
DISTIL will prompt you to confirm that you want to delete the
selected residue curve.

Click the Yes button to delete the selected residue curve, or click the
No button to keep the selected residue curve.

Residue Curve Points View

The Residue Curve Points view contains a table that displays
compositions and temperatures of all points that constitute the residue
curve.

Figure 6.7

¥ Residue Curve Points: RCM4 M=l E3
Mame: IF\C 1
Point | Temperature| Acetone | hethanol H20 |

1 32813 | 079156 | 0.20844 n.oo0ao | |
2 32813 | 073505 | 0.20435 | 7.6104e-00E
3 32813 | 079696 | 0.20297 | 7.6487e-00S
4 32814 | 079804 | 020174 | 22019004
b 32814 | 079834 | 02037 | 259380s-004
E
7
g

32814 | 079882 | 020071 | 4.7511e-004
32814 | 079891 | 0.20057 | 52305004
32815 | 079316 | 0.20014 | 6.3783-004

3 32815 | 073323 | 0.20000 | 7.6531e-004
10 32815 | 079337 | 0.19370 | 93118004
1 J2816 | 079343 | 019955 | 1.0251e-002
12 F2816 | 079348 | 019940 | 11286002
12 F2816 | 079352 | 019924 | 1.242he-00:
14 FPR1R T N TO99RR n199n2 | 1 RFR=00- ﬂ
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Residue Curve Map

The Plots tab is available only
if you selected three or four
components from the fluid
package on the Setup tab.

You can also create an RCM
plot by clicking the Create
RCM Plot icon.

b.c.4 Plofs Tab

The Plots tab allows you to create, delete, rename, and observe any of
the Residue Curve Map plots you have created.

Figure 6.8

’-’Hesidue Curve Map: RCM4 M=
—Existing Plot:
RCM_Plat1 #dd Plot |
RCH_Plat2

Residue Curve Map

‘. ViewPlot.. |
BRename Plat |

Delete Plat |
Delete Al |

Setup I Azeotiopes I Residue Curves Flolsl Motes I

»x NI )

The following table lists and describes the objects available in the Plots

tab:

Object
Existing Plots list

‘ Description

Displays all the RCM plots available in the current operation.

Add Plot button

Allows you to create an RCM plot. Refer to the Adding an
Residue Curve Map Plot section for more information.

View Plot button

Allows you to access the RCM plot selected in the Existing
Plots list. Refer to the Editing the Residue Curve Map Plot
section for more information.

Rename Plot button

Allows you to rename the RCM plot selected in the Existing
Plots list. Refer to the Renaming the Residue Curve Map
Plot section for more information.

Delete Plot button

Allows you to delete the RCM plot selected in the Existing Plots
list. Refer to the Deleting the Residue Curve Map Plot
section for more information.

Delete All button

Allows you to delete all the existing RCM plots in the Existing
Plots list.

6-9




6-10 Residue Curve Map View

See Section 6.2.1 - Setup
Tab for details about the
required basic information.

N

Create RCM Plot icons

The RCM plot title will be the
same as the name of the
RCM plot unless specified
otherwise on the Graph
Control view.

X

Close icon
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Rdding an Residue Curve Map Plof

To add an RCM plot:

1.

Open the RCM view and enter the basic information on the Setup
tab.

Do one of the following:

 Click the Plots tab, click the Add Plot button, and the RCM Plot
view appears.

» Click the Create RCM Plot icon, and the RCM Plot view appeatrs.

To add residue curve to the RCM plot, enter the initial composition

point of the residue curve in the Residue Curves tab. Refer to

Section 6.2.3 - Residue Curves Tab for more information.

To manipulate the RCM plot refer to Section 7.4 - Plot Area and

Chapter 8 - Plot Properties from the User Guide.

To close the RCM Plot view, click the Close icon X,

Edifing the Residue Curve Map Plot

To edit an existing RCM plot:

1.

A

Open the RCM view, then click the Plots tab.

From the Existing Plots list, select the RCM plot you want to edit.
Click the View button. The RCM Plot view appears.

Maximize the view.

To close the RCM Plot view after editing, click the Close icon.

Renaming the Residue Curve Map Plot

To rename an existing RCM plot:

1.

2.
3.
4

Open the RCM view, and go to the Plots tab.
Select the RCM plot you want from the Existing Plots list.
Click the Rename Plot button, the New Name view appears.

Enter the new name for the RCM plot in the New Name field, and
press ENTER.

The New Name view automatically close, and the Existing Plots list
displays the new name for the selected RCM plot.

To exit the New Name view without changing the plot name, click
the Close icon.
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You can also delete the RCM
plot by clicking the Delete icon
on the RCM plot view.

x]

Delete icon

Any changes made to the
information in the Notes text
editor will appear in the text
editor located at the bottom of
the Azeotropic Separation
Manager view when the Show
Notes button has been
clicked.

Delefing the Residue Curve Map Plof

To delete an existing RCM plot:

1.
2.
3.

Open the RCM view, then click the Plots tab.
From the Existing Plots list, select the RCM plot you want to delete.
Do one of the following:

* Click the Delete button.

* Press the DELETE key.
DISTIL will prompt you to confirm that you want to delete the
selected RCM plot.
Click the Yes button to delete the selected plot, or click the No
button to keep the selected plot.

6.c.5 Nofes Tab

The Notes tab allows you to:

» Change the name of the Residue Curve Map view by entering a
new name in the Name field.

» Enter information regarding the Residue Curve Map operation in
the Notes text editor.

r?Residue Curve Map: RCM1 [_ O] =]
Mame: IHCM‘I
Mote:
Enter information about the residue curve map here| ;I
[
_ Setup I Azeotiopes I Residue Curves IF‘Iots Nnﬁj
x I . [,
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To access previously created
Azeotrope Analysis operation,
refer to Section 1.2.2 -
Editing an Operation.

7-2

Introduction

1.1 Infroduction

The Split Generator operation is used to recommend a feasible
separation split for a multi-component mixture using a simple
distillation column with one feed and two products, a condenser, and a
reboiler. While this is a fairly straight forward exercise for a relatively
ideal mixture, the information obtained using this feature can be very
useful for highly non-ideal and azeotropic mixtures.

1.6 Split Generator View

There are two ways to create a Split Generator operation:

* From the Features menu, select Split.

* From the Managers menu, select Azeotropic Separation
Manager. The manager view appears. In the list on the left, select
SplitGenerator, then click the Add button.

Figure 7.1

¥ Split Generator: SG1 [ - [O] <]
Setup Fluid ackage Component | Selected |
Fluid Package Ij‘ Eg
DOptions Property Package n-C4
Tolerances /ﬁHTL-IdeaI Gas nts
T4 et
(HCE
H20 =3
—
Setup/| Products | Notes
Ready ta Calculat
x [ / eady to Calculate Lalculate | lh. B
I . . .
The property package associated with the selected fluid package
appears here.
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The Calculate button is
available only after you have
specified the fluid package,
components, pressure, and
feed stream composition.

B

Molar Fraction Basis icon

£

Mass Fraction Basis icon

B

Volume Faction Basis icon

The Split Generator view contains three tabs and six objects at the
bottom of the view. The following table lists and describes the objects
available in the Split Generator view:

Object ‘ Icon ‘ Description

Delete icon Allows you to delete the current Split Generator
E operation.
Status bar Displays the status of the current Split Generator
operation.
Calculate button Allows you to activate the feasible split calculations.
() Fraction Basis Allows you to access the Basis Selection view. Refer
icon to the Basis Selection View section for more
information.
Opens Current Page Bl Allows you to open the active tab as a separate view.
in Separate Window
icon

Basis Selection View

The Basis Selection view allows you to change the composition basis
fraction type displayed in the Split Generator view.

Basis Selection E

& Mole Fraction
© Mass Fraction
i Ligwal Fraction

To change the composition basis using the Basis Selection view:
1. Click on the Molar/Mass/Volume Fraction Basis icon to open the
Basis Selection view.

2. Use the radio button to select the composition basis you want to
display in the Split Generator view.
The fraction basis icon on the operation view changes according to
your selection.

3. Click the Close icon Xl when you are done.

The following sections describe each tab in the Split Generator view in
detail.



Split Generator View

18] Sefup Tab

The Setup tab is divided into three pages: Fluid Package, Options, and

Tolerances.

Fluid Package Page

The Fluid Package page allows you to specify the fluid package and

components in the feed stream.

Figure 7.3

Tolerances IUNIQUAC-IdeaI Gas

¥ Split Generator: SG1
Setup Fluid Package Component [ Selected |
Fluid Package Fl""':” j' Acetone
i Toluene
DOptions Property Package Hz20

[_ (O] =]

—
Selupl Products I MNotes |

x| Missing: P;

Lalculate I

The following table lists and describes the objects available in the Fluid

Package page:

Object ‘ [[ofe]y] ‘ Description

Fluid Package

drop-down list feed stream.

Allows you to select the fluid package you want to for the

Package field selected fluid package.

Property Displays the property package associated with the

Component Displays all the components in the selected fluid package.
column
Selected Allows you to toggle the selection status of the
column components by clicking the icon in the column.
« A green checkmark indicates that the component is
selected.
X « Ared cross indicates that the component is not
selected.




The Direct/Indirect Splits Only
checkbox is automatically
checked when the Geometric
option is selected.

Object ‘ Icon ‘ Description

Unselect All — Allows you to deselect all the components in the fluid
Components —— package.

icon

Select All — Allows you to select all the components in the fluid
Components = package.

icon

Oprions Page

The Options page allows you to specify the pressure for the column(s),

column type, calc

ulation method, and type of splits.

Figure 7.4

’-’Split Generator: SG1 H=]
Setup Pressure
Fluid Package |101.3 | v Direct/Indirect Splits Only
Options
Tolerances ’—_| ™ Cross Boundary
Column Type Staged T
Desigh Method Nene :" | etz
_|= Setup | Products | Motes
x Mizzing: Feed Composition l:l [%" o

The following table lists and describes the objects available in the

Options page:

Object ‘ Description

Pressure field

Allows you to specify the pressure of the feed stream and
feasible column(s).

Column Type drop-
down list

Allows you to select which column type. There are two options
available: Packed and Staged.

Design Method
drop-down list

Allows you to select the feasible column calculation method.
There are three methods to choose from:
* None. When selected, DISTIL does not perform any
feasible column calculations.
« Shortcut. Refer to Section 4.4.1 - Shortcut Method of
the Reference Guide for a description of this method.
* Geometric. Refer to Section 4.4.2 - Geometric Method
of the Reference Guide for a description of this method.

Direct/Indirect Split
Only checkbox

Allows you to toggle between limiting the feasible columns to a
direct/indirect split and allowing any possible feasible columns.

Split Generator 7-5
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Split Generator View

Object ‘

Cross Boundary
checkbox

Description

Allows you to toggle between attempting to cross curved
boundaries and not in the feasible column calculations.

Decanters checkbox

Allows you to toggle between allowing and forbidding
decanters in the feasible column(s).

Tolerances Page

The Tolerances page allows you to specify the tolerances in the feasible

column calculations.

Figure 7.5
’-,Split Generator: SG1 H=]
Setup -
Min Product Flow R ate 1.000e-002
Fluid Package Key Talerance 1.000e-003
Dptions Mon Key Tolerance 1.000e-003
R/Rmin 1.500
Tolerances
_|= Setup | Products | Motes
Mizzing: Feed Composition l:l X
x ®

The following table lists and describes each tolerance variable you can
manipulate in the Tolerances page:

Tolerance ‘ Description

Min Product Flow Rate
field

Allows you to specify the minimum amount of product
flowing out of the column for all product streams.

Key Tolerance field

Allows you to specify the purity of the end products. The
lower the value the purer the end products.

Non Key Tolerance field

Allows you to specify the purity of the non-key
components in the end products. The lower the value, the
purer the end products.

R/Rmin field

Allows you to specify the ratio between the operating
reflux ratio and the minimum reflux ratio.
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Any changes made to the
information in the Notes text
editor will appear in the text
editor located at the bottom of
the Azeotropic Separation
Manager view when the
Show Notes button has been
clicked.

1.2.¢ Products Tab

The Products tab allows you to specify the composition of the feed
stream and observe the calculated feasible split results.

Figure 7.6

D-’ Split Generator: 5G1 | _ (O] ]
Feed Products
Methanal 0.2500 | | Split Split1 Spiit 2 Cal
Ethanal 0.2500 | | Pressure [kPa] 100.0 100.0 J
1-C3al 0.2500 | |Min Reflux R atio E177 3758
2-C3al 0.2500 |f | Tatal Mo Trays E1 31
Mo Tiaps in Rectifving Section 25 18
Mo Tiaps in Stipping Section 35 12
Top Product [#mol] 25.00086 43,9375 =
e
Setup Pmduclsl Hotes |
N v - Gl |
[aleulate ﬂg“ >

1. Enter the feed composition values in the Feed table.
If you specify all the component fraction values except one, the
fraction value for the remaining component will be automatically
calculated so that the sum equals 1.

2. Click the Calculate button. The results appear in the Products table.
The Products table appears empty if no feasible splits were found or
if you have not clicked the Calculate button.

1.2.3 Nofes Tab

The Notes tab allows you to store information regarding the Split
Generator operation in the Notes text editor.

Figure 7.7

¥ split Generator: SG1 M=l
Mote:
Enter information about the split generatar here| ﬁ
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= Setup I Products Nulesl
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