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If a feasible column cannot be
found, the status bar will
appear red and display a
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Introduction

1.1 Introduction

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

e Simple Column

e Complex Column

e Three Product System
» Column Sequencing

These are conceptual design tools that aid in designing mass transfer
unit operations such as distillation columns.

111 Simple Column

The Simple Column operation generates a possible column design for a
simple column that could be part of a Direct, Indirect, or Distributed
column sequence configuration.

beneral Procedure

To create a Simple Column:

1. Create a fluid package containing the necessary components and
property package.
Access the Simple Column operation.

Click the Setup tab. In this tab, specify the fluid package,
components in the feed stream, and the column configuration.

4. Click the Specifications tab. In this tab, specify the feed
composition, temperature/pressure of the feed, feed flow rate, light
key components, and heavy key components.

DISTIL will begin calculations. If the status bar turns green, a
feasible column design has been found.

5. Review the results of the column design in the Summary tab,
Performance tab, Plots tab, Sensitivity Analysis view, Recovery
Matrix view, Mass Balance view, and Energy Balance view.

6. Ifrequired, click the Simulate icon to export the column design to
HYSYS for more rigorous calculation.
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If a feasible column cannot be
found, the status bar will
appear red and display a
message explaining the error.
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Simulate icon

112 Complex Column

The Complex Column operation generates a possible column design
from one of the nine complex column configurations available in
DISTIL.

beneral Procedure

To create a Complex Column:

1.

Create a fluid package containing the necessary components and
property package.
Access the Complex Column operation.

Click the Setup tab. In this tab, specify the fluid package,
components in the feed, and column configurations.

Click the Specifications tab. In this tab, specify the feed
composition, temperature/pressure of the feed, feed flow rate, light
key components, and heavy key components.

DISTIL will begin calculations. If the status bar turns green, a
feasible column design has been found.

Review the results of the column design in the Summary tab,
Performance tab, Plots tab, Sensitivity Analysis view, Recovery
Matrix view, Mass Balance view, and Energy Balance view.

If required, click the Simulate icon to export the column design to
HYSYS for more rigorous calculation.
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1.1.5 Three Product System

The Three Product System (TPS) operation generates possible column
designs for several or all of the nine complex column configurations
available in DISTIL.

beneral Procedure

To create a Three Product System:

1. Create a fluid package containing the necessary components and
property package.
Access the TPS operation.

Click the Setup tab. On this tab, specify the fluid package,
components in the feed, and column configurations.

Click the Specifications tab. On this tab, specify the feed
composition, temperature/pressure of the feed, feed flow rate, light
key components, and heavy key components.

DISTIL will begin calculations. If the status bar turns green, a
feasible column design has been found.

=~

5. Review the results of the column design in the Performance tab,
Plots tab, Recovery Matrix view, and Mass Balance view.
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If the parameters you enter
are not feasible, the status bar
will appear red and display a
message explaining the error.

L

Generate Feasible
Column Sequences icon

114 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 create a Column Sequence:

1.

Create a fluid package containing the necessary components and
property package.
Access the Column Sequencing operation.

Click the Setup tab. On this tab, specify the fluid package, and
components in the feed.

Click the Specifications tab. On this tab, specify the feed
composition, temperature/pressure of the feed, feed flow rate, light
key components, and heavy key components.

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

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

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
details.
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Generally, the operating cost
of a hot utility is proportional
to its temperature.

This feature is useful when
you want to retrofit available
heat exchangers for the
modified process without any
significant capital investment.
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1.1.5 Utility Selection for Condenser/Reboiler

DISTIL identifies a set of feasible utilities to heat/cool the reboiler/
condenser of the column from the available utility set.

For example, a reboiler can use any hot utility that is hotter than the
reboiler temperature. If the driving force of heat transfer (i.e., AT or the
difference between reboiler temperature and utility temperature) is very
high, then the heat transfer area will be much less. As the heat transfer
area decreases, so does the capital cost of the exchanger. To obtain this
high driving force, however, the design requires a more expensive hot
utility, so there is a balance required between the capital cost and energy
cost.

By default, DISTIL selects a utility with a minimum operating cost,
however, DISTIL also allows you to select other utilities from the set of
feasible utilities. By selecting different utilities, you can evaluate the
balance of capital costs vs. operating costs.

To select a different utility:

1. Open the Simple Column or Complex Column view.

2. Click the Performance tab.

3. On the Performance tab, select the Op. Conditions page.
4

Locate the Utility Used row. The cells within this row contain a down
arrow.

5. Click the arrow to open the drop-down list. From this list, select the
required utility.
The utilities in the drop-down list are the utilities that DISTIL
determines feasible for the cooling/heating job.

This utility selection feature for the condenser/reboiler is available only
for the Simple Column and Complex Column operations.




Separation Manager 1-7

1.2 Separafion Manager View

To access the Separation Manager view, do one of the following:

» Click the Separation Technology Manager icon in the toolbar.
ﬁ e From the Managers menu, select Separation Manager.

Separation Technology )
Manager icon Figure 1.1
'-’Separation Manager !Em

3PS
ThreeProductSystem CC1
ComplexColumn ZC51
CaolumnS equencing

Showﬂotesl Add... | Wigw... | Delete |

The Separation Manager view contains four buttons that allow you to
manipulate the thermodynamic operations:

Button ‘ Description

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

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. Open the Separation Manager view.
2. Inthelist on the left, select the type of operation you want to add.

3. Click the Add button. The selected type of operation’s property view
appears.

1-7
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Separation Manager View

1.2.2 Edifing an Operafion

To edit an existing operation:
1. Open the Separation Manager view.

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

Select the operation you want to edit from the list on the right.

Click the View button. The selected operation’s property view
appears.

1.2.5 Deleing an Operafion

To delete an existing operation:
1. Open the Separation Manager view.

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

Select the operation you want to delete from the list on the right.
Click the Delete button.

DISTIL will prompt you for 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.

1.24 Ediing Operafion Nofes

To edit the notes associated with the operation:
1. Open the Separation Manager view.

2. Inthe list on the left, select the type of operation you want.
To see all existing operations available, select All Separation from
the left list.

3. Select the operation you want from the list on the right.



Separation Manager

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

Figure 1.2

b’Separation Manager !E[ E
All Separation
SimpleColurnin 3PS
ThreeProductSystem CC1
ComplexColumi ZLC51

ColumnS equencing

Hide Notes Add. View.. | Deke |

Eriter information about the selected operation here,| ;I

El

5. Edit the notes associated with the selected operation.
If there have been no previous notes entered for the selected
operation, the notes 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 notes
text editor by clicking the Hide Notes button.
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c.| [nfroduction

Tighter environmental regulations, higher energy costs, and growing
competition have increased the need to make distillation systems more
efficient. Complex columns offer tremendous opportunity for
improving the efficiency of the distillation train.

The Complex Column operation generates a possible column design/
results for one of the nine complex column configurations available in
DISTIL.

For more information about the complex column, refer to Section 5.3 -
Complex Column Configuration in the Reference Guide.




Complex Column

To access previously created
Complex Column operations,
refer to Section 1.2.2 -
Editing an Operation.

The status bar at the bottom
of the view indicates what
information is required before
the operation can generate
results.

c.o Complex Column View

To create a Complex Column operation:

* From the Features menu, select Complex Column Design.

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

Figure 2.1

Setup
Fluid Package
Options

'-’ Complex Column:

CC1

The property package type associated with
the selected fluid package appears here.

Fluid Package
FR ¥ | PengHobinsanddeal
Components [ Selected [

n-C5
Lo
i-Cd
n-C4
5]
C&

e X
il
x

_‘:Selup| Specilications JSummary J Pertormance JF'Iots Hotes
: [ Caloulations are successhl | AERRONE O S SIS

The Complex Column view contains six tabs: Setup, Specification,
Summary, Performances, Plots, and Notes. The view also contains nine
objects located at the bottom of the view. The following table lists and
describes the objects available in the Complex Column view:

Object ‘ Icon ‘ Description

Delete icon

x

Allows you to delete the current Complex Column
operation.

Sensitivity
Analysis button

Allows you to access the Sensitivity Analysis view.

Refer to the Sensitivity Analysis View section for more
information.

Status bar

Displays the status of the current Complex Column
operation.

2-3
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The completed design/
converged complex column
acts as a base case for the
sensitivity analysis.

2-4

Complex Column View

Object ‘ Icon ‘ Description

Recovery
Matrix icon

Allows you access to the Recovery Matrix view. Refer to
the Recovery Matrix View section for more information.

Mass Balance
icon

Allows you access to the Mass Balance view. Refer to the
Mass Balance View section for more information.

Energy Balance
icon

Allows you access to the Energy Balance view. Refer to
the Energy Balance View section for more information.

Simulate icon

® EE | E

Allows you to export the complex column to HYSYS for a
rigorous simulation. Refer to Section 4.3 - Simulating in
HYSYS in the Azeotropic Separation Manager manual
for more information.

() Fraction
Basis icon

Allows you to access the Basis Selection view. Refer to
the Basis Selection View section for more information.
Depending on the current composition basis, one of three
fraction basis icons will appear at the bottom of the
operation view.

Opens Current
Page in
Separate
Window icon

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

Sensifivify Analysis View

The Sensitivity Analysis displays values of performance parameters
when the input value is varied.

Figure 2.2

P’Sensilivily Analyzis: Petlyuk Column

e

Feed Quality
Fi by Rimin
Feed Flowrate

Operating Pressure

Bound 1 1.005
Bound 2 2.000
Intervals 5

Told orl (s bs)

Sensitivity Analysis

Total Condenser Y apor
Tatal Reboiler Wapor

Total Condenser Duty

Total Rebailer Duty

Tatal Number of Trays
Tatal Shaftwiork

= Teulcan

[ " P P [/ PR P

Table

To access the Sensitivity Analysis view:

1. Ensure that you have a completed column design.
For a completed design, the status bar has a green background and
displays the message Calculations are successful.

2. Click the Sensitivity Analysis button. The view appears.
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The following table lists and describes the objects available in the
Sensitivity Analysis view:

Object ‘ Description

X-Axis list Allows you to select the variable you want to place on the x-axis of
the plot. The x-axis variable is the independent variable you
manipulate to observe the changes in the complex column’s
performance.

Bound 1 cell Allows you to specify the lowest/minimum value for the x-axis
variable.

Bound 2 cell Allows you to specify the highest/maximum value for the x-axis
variable.

Intervals cell Allows you to specify how many data points/values should be used
to calculated the data results.

Sensitivity Displays the calculated results in a plot format.

Analysis plot

Y-Axis list Allows you to select the performance indicator variable you want to
place on the y-axis of the plot. The y-axis variable is the dependent
variable that changes based on the x-axis variable value.

Table button Allows you to access the Table Sensitivity Analysis view. This view
displays the calculated dependent variable results in table format.

»* Table Sensitivity Analysis: Petlyuk Column | _ (] x|
Rt by Rmin 1.005 1.204 1.403 1.602 1.801 200
Total Cost [Cost/s] 2.7695442e | 2.BBI7R77e | 28111223 | 29592121 | 31071586 | 3.262966(]
Operating Cost [Cost/s] 1.8113550e | 1.9530944e | 21058017 | 2251542e | 2.3963740e | 2.5403509
Capital Cost [Cost] 15858337 | 171706 | 11673281 | 11712166 | 1176371.3 | 1135951
Total Condenserapor [kamf  1090.5703 | 1179.6358 | 1268.0857 | 1355.9590 | 14432304 | 1530.111
Total Reboiler Yapor [komold  1090.5709 | 1179.6358 | 1268.0857 | 1355.9590 | 14432304 | 1530.111
Total Condenser Duty [kJ/h]| 21021983 | -22738910 | 24443780 | -26137638 | -27621049 | -2949463
Total Reboiler Duty [k k] 27610243 | 29862001 32098015 | 34319280 | 36626689 | 287210E+|
EI o

The first row in the Table Sensitivity Analysis view contains the independent variable. You
can change the values of the variable by clicking in the cell and entering the new value.

The completed design/
converged complex column
acts as a base case for the
sensitivity analysis.

The following table contains the list of independent variables available
for the sensitivity analysis feature and the default values:

Variables

Operating Pressure

‘ Default Bound 1

0.5 * base case pressure

‘ Default Bound 2

1.5 * base case pressure

Feed quality

0

1

R/Rmin

1.05

2

Feed flowrate

0.5 * base case flow rate

1.5 * base case flow rate

2-5
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The following table lists and describes the output/performance
indicator (dependent) variables available for the sensitivity analysis

feature:
Variable ‘ Description
Total Cost The sum of the total annual cost for all columns and heat
exchangers in the design.
Operating Cost The sum of the operating cost for all heat exchangers in
the design.
Capital Cost The sum of the capital cost for all columns and heat

exchangers in the design.

Total Condenser Vapour The total vapour from all the condensers in the design.

Total Reboiler Vapour The total vapour from all the reboilers in the design.

Total Condenser Duty The total duty from all the condensers in the design.

Total Reboiler Duty The total duty from all the reboilers in the design.

Total Number of Trays The sum of the total number of trays from all the columns
in the design.

Total Shaftwork The sum of the total shaftwork from all the refrigerant in
the design.

Recovery Mafrix View

For more information about The Recovery Matrix view displays the fractional recovery of

the functionality of the components in each product stream.
Recovery Matrix, refer to

Section 5.3.3 - Specification

of Three Product System in Figure 2.3

the Reference Guide.

Components I Fecw & [ Fecw B [ Recy C [Recw Prefrac
C3 0.9500 0.0500 0.0000 0.9750
it4 0.0500 0.5500 0.0000 03333
nC4 0.0000 0.5500 0.0500 02339
(HC5) 0.0000 e e 0.0439
nC5 0.0000 0.0500 0.59500 0.0250
C6 0.0000 0.0000 1.0000 0.0000

To access the Recovery Matrix view, click the Recovery Matrix icon. The
table will be blank unless you have a completed column design. For a
Recovery Matrix icon completed design, the status bar has a green background and displays

the message Calculations are successful.

Thed _ffraCtiOH va[ue; yottl C?n Within the Recovery Matrix view, you can change the composition
modity appear In blue text. . . . R
yapp fraction of the intermediate components within each product stream.

2-6
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The black text indicates that
you cannot change any of the
values displayed in this view.

To change the displayed basis
of the composition in the
table, refer to the Basis
Selection View section.

Overall Mass Balance icon

The *** text indicates that the value is the optimized value. To change
these optimized values, uncheck the Optimize Interm. Key checkboxes
(Specifications tab, Splits page).

Mass Balance Vielw

The Mass Balance view displays the composition and flow rates of all
products and feed streams in a table format.

Figure 2.4

The components ¥ Mass Balance: Petlyuk Column | _ o] x|
are arranged in the Basis: Mols
order of decreasmg Component [ Feed [ProductA [ ProductB [ Produst C |
volatility. C1] 01000 03333 00000 0.0000
— [¥] 0.1000 03333 0.0000 0.0000
> C3 0.1000 03167 00234 0.0000

i-C4 0.1000 00167 0.444E 0.0000
n-C4 01000 0.0000 0.4446 0.0103
i-C5 0.1000 0.0000 0.0633 01775
n-C5 0.1000 0.0000 00234 01953
Ch 0.3000 0.0000 0.0000 06168

Molar Flownates: kamolesh | 1000 3000 2137 486.3
Mass Flowrates: kash | B.093c+01 9091 1.261e+0l 3923400
LicWol Flawrates: m3/h | 1049 2260 21.88 60.39

To access the Mass Balance view, click the Overall Mass Balance icon.
The table in the view will be blank until you have a completed column
design. For a completed design, the status bar has a green background
and displays the message Calculations are successful.

2-7
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The black text indicates that
you cannot change any of the
values displayed in this view.

You can change the utility type
in the Performance tab, Op.
Conditions page of the
operation view.

Fol

Energy Balance icon

B

Molar Fraction Basis icon

£

Mass Fraction Basis icon

B

Volume Faction Basis icon

2-8

Energy Balance View

The Energy Balance view displays the utility type, temperature, duty,
and cost of the condensers and reboilers in the operation.

Figure 2.5

Energy Balance: CC1 [=]
Healing
Mame [ Tempetatwre | Duty [ Cost [
P Steam 1365C 2 873e+007 1.760e-002

Total, | Z879e+007 kl/h | 1.780e-002 Cost/s |

Cooling
Name I Temperature | Diuty [ Cost [
Cooling % ater 30000 -219244e+07 klfh 0.0013 Costds

Tolal | 21922+007 k7h | 1.234e-003 Coslls |

To access the Energy Balance view, click the Energy Balance icon. The

table will be blank unless you have a completed column design. For a

completed design, the status bar has a green background and displays
the message Calculations are successful.

Basis Selection View

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

Basis Selection E

& Mole 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 operation view.
The fraction basis icon on the operation view changes according to
your selection.
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3. Click the Close icon xIwhen you are done.

The following sections describe the tabs in the Complex Column view in

detail.

o.c.] Sefup Tab

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

Fluid Package Page

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

Figure 2.7

r?l:nmplex Column: CC1

-

[0 x]

Peng-Robinzon-ldeal

Setup Fluid Package
Fluid Package
Optiors Companents

[ Selected [

n-C5
(HCS

ish

1133
H]

tSelup| Specifications JSummary J Perfarmance JF‘Iots Motes

5 Senstivipinapsis | NSNS = O T % B o

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 feed
down list stream.
Components Displays all the components in the selected fluid
column package.

2-9
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2-10 Complex Column View

Object ‘ Icon ‘ Description

Selected column Allows you to toggle the selection status of the
components by clicking the icon in the column.

« A green checkmark indicates that the
component is selected.

¢ « Ared cross indicates that the component is not
selected.
Unselect All — Allows you to deselect all the components in the fluid
Components icon == package.
Select All . Allows you to select all the components in the fluid
Components icon = package.

Opfions Page

The Options page allows you to specify the type of complex column to
be used, the configuration of the column, the sizing and costing
methods, the utility database/information that will be used for the
operating cost, and more.

Figure 2.8

'-’Cumplex Column: CC1 |_ (O] x|
- Configuration Parameters
etup (" Direct Sequence
0.9500
. Default Key Recover
Fluid Package (" Indirect Sequence Y ¥
Options (" Distributed Sequence R/Rrin [1.100

" Side Rectifier )

" Side Stripper S

" Prefractionator Wtilty D atabase

L i LCapital Cost

(v

£ Dividing wall Colurmin Shaftwork Model
Options (Options to Equate Traps On Two Sides of Walt
I Check for Azeatropes Max number of teration |20

v Show Urits in Summary VYiew . .

- Step size for B by Rmin ~ (0.0200
[ Use Cooling Water g 4
[~ Use Partial Condensers ‘
h Setup | Specifications J Summary J Performance J FPlots | Mates
e - O 0 % B o
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Refer to Section 10.2 - Utility
Database View in the User
Guide for more information.

Refer to Section 10.1 -
Capital Cost View in the
User Guide for more
information.

For more information on the
equate trays option, refer to
the Operational Issues with
Dividing Wall Column
section from Section 5.3.5 -
Modeling of Complex
Columns of the Reference
Guide.

The following table lists and describes the objects available in the

Options page. Some objects may not be available depending on the type

of complex column you select.

Object

Configuration group

‘ Description

Contains all the types of complex columns available in
DISTIL. To select the type of complex column required,
click the appropriate radio button.

Check for Azeotropes
checkbox

Allows you to toggle between checking or not checking for
azeotropes when designing/calculating the column.

Show Units in Summary
View checkbox

Allows you to toggle between displaying or hiding the
units on the figure in the Summary tab.

Use Cooling Water
checkbox

Allows you to toggle between using or not using cooling
water for the condenser.

Use Partial Condenser
checkbox

Allows you to toggle between using partial or total
condensers for the complex column configuration.

Default Key Recovery
field

Displays the recovery fraction of light and heavy key
components. The default value is 0.95.

R/Rmin field

Allows you to specify the ratio between the reflux and the
minimum reflux. The default value is 1.10.

Utility Database button

Allows you to access the Utility Database view. This view
displays the information about all the utilities available in
DISTIL.

Capital Cost button

Allows you to access the Capital Cost view. This view
contains the options used to calculate the size and cost of
the column.

Shaftwork Model button

Allows you to access the ShaftWork Model view. Refer to
the ShaftWork Model View section for more information.

Options to Equate Trays on Two Sides of the Wall Group

The Options to Equate Trays On Two Sides of the Wall group is available

only for the Petlyuk and Dividing Wall complex columns. This group
contains the options used to equate trays on both sides of the wall.

The following table lists and describes the objects available in this

group:

Object ‘ Description

Step Size for R by Rmin
field

Allows you to adjust the step size of the operating reflux
values. The default value is 0.02.

Max number of Iteration
field

Allows you to specify the maximum number of iterations
used in the calculations.

Equate Tray by Changing
R by Rmin button

Allows you to calculate/design the column limited to equal
trays on either side of the wall within the column.
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The suggested solution
generated by DISTIL depends
on the initial case.

Refer to Section 2.2.3 -
Summary Tab for more
information about the sections
in a complex column.

The Shaftwork Model is
required when the product
stream (from the condenser)
needs to be cooled below the
ambient temperature.
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There are a number of feasible solutions that will equate the number of
trays on both sides of the wall. DISTIL identifies one such feasible
solution. It is important to evaluate the solution within the overall
context.

If DISTIL is unable to find a feasible solution then try one of the
following:

» decrease the step size
* increase the number of iterations

If DISTIL still is unable to solve the complex column, then manually
change the R/Rmin value of the rectifying section. To do this, change the
R/Rmin value of the column’s controlling section (section 3 or section 6)
or pre-fractionating section (section 1) on the Summary tab.

shaftWork Model View

The Shaftwork Model view allows you to specify the parameters used to
calculate the shaft work.

Figure 2.9

¥ Shaftwork Model [_ O]

Name  [Shaftwark Model Mot

I I

Carnat Cycle P

Threshold Temperature |'2D-DD
Ambient Temperature I25 0o
Carnat Cycle Efficiency I[I 7500 ;I

Refer to Section 9.4.5 - Shaft Work Model from Reference Guide for
more information.

The following table lists and describes the objects available in the
Shaftwork Model view:

Object ‘ Description

Name field Allows you to change the Shaftwork Model view title by
entering a new name in the field.

Threshold Allows you to specify the threshold temperature. The default

Temperature field value is -20°C.




Complex Column

When the product stream is
below the ambient
temperature, the shaft work
value is calculated.

You can specify either the
temperature or pressure of
the feed stream, but not both.

Object

Ambient
Temperature field

‘ Description

Allows you to specify the ambient temperature. The default
value is 25°C.

2-13

Carnot Cycle
Efficiency field

Allows you to specify the efficiency of the Carnot cycle. The
default value is 0.75.

Notes group

Allows you to enter information regarding the settings of the
shaftwork model.

e.c.2 Specificarions Tab

The Specifications tab is divided into two pages: Feed and Splits.

Feed Page

The Feed page allows you to manipulate the feed stream.

Figure 2.10

¥ Complex Column: CC1 [_ O] x]
Specifi Composition
Feed Temperature [C] E3.12 n-C5 0.2000
e Pressure [kPa] 500.0 FC5 02000
Splits Quiality 1.000 i-C4 0.2000
' apour Fraction 0.0000 n-C4 0.1000
C3 ] 01000
Flowrate [kgmale/h] I 1000 CE 0.2000
tdazs Flawrate [kg/h] E.093e+004
Lig/ol Flovrate [m3/h] 104.9
B Setup  Specifications | Summary | Performance | Plots | Notes
3¢ _ Sensiivi Analysic | - OSSN SEREEE R ~E

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

page:
Object ‘ Description

Temperature cell

Allows you to specify the temperature of the feed stream.

Pressure cell

Allows you to specify the pressure of the feed stream
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You can specify the flow rate
in mole basis only, but DISTIL
can display the flow rate in
different basis.

2-14

Complex Column View

Object
Quality cell

‘ Description

Allows you to specify the quality of the feed stream. The DISTIL
default value is 1.

Vapour Fraction cell

Displays the vapour fraction of the feed stream. The feed
stream will always be in pure liquid phase, so the vapour
fraction value is always 0.

Flowrate cell

Allows you to specify the flowrate of the feed stream. The
default value is 1000 kgmole/h.

Mass Flowrate cell

Displays the feed flow rate in terms of mass.

LigVol Flowrate cell

Displays the feed flow rate in terms of liquid volume.

Composition table

Displays all the components available in the feed stream. You
can specify the composition of the feed stream by entering the
fraction value in the appropriate cells.

aplifs Page

The Splits page allows you to specify the key components in the light
and heavy splits.

Figure 2.11

Specifi

¥ Complex Column: CC1

Feed

Feed
Splits

nh
I-CH
i-C4
nC4
C3
iz}

B Setup  Specifications | Summary | Performance | Plots | Notes

A [ Caleulations are successful LR OGF OO I R

[-[O]
Light Split Product &
Light Split =
e - i-Cd
: ni4
Heawy Splt L8
HCh -
- Product B
I Optimize Interm. Keys
i-C4
n-C4
i-C5
Heawy Split nC5
Light Key cé
HEB :|v Product C
Heawy Key w1
nCh
Ch hd CE

I Dptimize Interm. Keys
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The following table lists and describes the objects available in the Splits
page:

Object ‘ Description
Feed list Displays all the components available in the feed stream.

Light Split Contains the options used to specify the components that will exit
group the column in the Product A stream. The Product A stream is also
the light split stream.

« The Light Split drop-down list allows you to select the “light
key” component for the Product A stream. The selected
component will be the second last heaviest component
allowed in the stream.

« The Heavy Split drop-down list allows you to select the “heavy
key” component for the Product A stream. The selected
component will be the last heaviest component allowed in the
stream. The amount of the last component will be small
compared to the amount of the component selected in the
Light Split drop-down list.

Intermediate components are » The Optimize Interm. Key checkbox allows you to toggle

components that fall between between optimizing or not optimizing the composition fraction

the specified light key and of the other components in the product stream. )

heavy key components. If you want a certain fraction of intermediate components in a

product stream, you have to uncheck this checkbox and
specify the fraction you want in the Recovery Matrix View.

Heavy Split Contains the options used to specify the components that will exit
group the column in the Product C stream. The Product C stream is also
the heavy split stream.

« The Light Key drop-down list allows you to select the “light
key” component for the Product C stream. The selected
component will be the lightest component allowed in the
stream.

* The Heavy Key drop-down list allows you to select the “heavy
key” component for the Product C stream. The selected
component will be the heaviest component allowed in the
stream.

* The Optimize Interm. Key checkbox allows you to toggle
between optimizing or not optimizing the composition fraction
of the other components in the product stream.

If you want a certain fraction of intermediate components in a
product stream, you have to uncheck this checkbox and
specify the fraction you want in the Recovery Matrix View.

Product A list Displays the components in the Product A stream based on the
column design.

Product B list Displays the components in the Product B stream based on the
column design.

Product C list Displays the components in the Product C stream based on the
column design.
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c.c.5 Summary Tab

The column configuration on The Summary tab contains a figure that represents the selected complex
the Summary tab varies 1 fi i dit tivitv. It sh 11l t
depending on which complex column configuration and its con‘nec ivity. It shows all flowrates,
column configuration you temperatures, pressures, and duties.
select.
Figure 2.12
’-’[ﬁnmplex Column: CC3 | _ (O] x|
4438 kPa -1.428e+007 kl/h
Product &
4498 kPa
Froduct B1
Feed N
1000 kgmalesh
Product B2
4498 kPa
CapEx: 1.684e+006 Cost
OpE:=: 1.770e-002 Costds
TAC: 27872002 Cost/s | B E)" §‘ Product C
B Setup | Specifications Summary | Performance | Plots | Motes
SEREARE A I
To access more detailed streams and sections information, move the
mouse pointer over the object and click the button that appears. In the
above figure the mouse pointer has activated the Product A button for
Product A stream.
Some of the objects listed The following table lists and describes the objects available in the
may not be available, Summary tab:

depending on the complex
column configuration

selected. Object ‘ Icon ‘ Description

Feed Details button Allows you to access the Feed Stream view. Refer to
the Stream Details View section for more
information.

Section Details icon Allows you to access the Section number view. Refer
E] to the Section Details View section for more
information.

The number below the icon indicates the tray

Refer to the Stream Details number in which the section ends.

View section for more Stream Detailed " Allows you to access the Internal Stream view.
information about the Internal Information icon
stream view.
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Object ‘ Icon ‘ Description

Condenser icon Displays the tray number of the stream that enters
the condenser.

o

Reboiler icon Displays the tray number of the stream that enters
the reboiler.

-
—
o

Change () Column
Condenser to

Allows you to toggle the condenser of the column
number between a partial condenser and a total

! [iol

Partial/Total condenser.
Refer to the Stream Details Product A button Allows you to access the Product A stream view.
View section for more -
information about the Product Product B() button Allows you to access the Product B stream(s) view.
stream view. Product C button Allows you to access the Product C stream view.
Summary group Displays the capital expenditure, operation

expenditure, and the total annual cost (TAC) values
for the column design.

Stream Details View

The Feed Stream and Product Stream views display detailed information
about the selected stream. You cannot modify any information in these

views.
Figure 2.13
Product_B (Petlyuk Column) ] Yapor_Internal_Stream_l1 (Petl... E3
Quality 1.000 Quiality 1.000 Qualit 0.0000
W apour Fraction 0.0000 Wapour Fraction 0.0000 “Yapaur Fraction 1.0000
Temperature [C] 8367 Temperature [C] 4631 Temperature [C] 29.01
Pressure [kPa] 100.0 Pressure [kPa] 16.70 Pressuie [kPa] 16.70
Flawrate [kamale/h] 100.0 Flowrate [kamaolesh] 39.25 Flowirate [kamale/h] 71.40
tazs Flowrate [kash] 5589 I azs Flowrate [kg/h] 2355 Mass Flowrate [ka/h] 3314
Ligiol Flowrate [m37/h] E.387 Ligh/ol Flovarate [mi3/h] 2.964 Ligv'al Flowrate [ma/h] 4174
Basiz Malz Basiz. Mole Basiz. Male
ethanol 0.2000 ;I tethanal 0.0000 ;I Methanal 03457 &
Ethanal 01500 Ethanal 0.0191 Ethanal 0.2950
2-C30l 0.2000 2-C3al 0.4841 230l 0.2341
1-C3ol 0.2000 1-C3al 0.4841 1-C30l 0.1142
i-Cdal 01000 ) i-C4ol 0027 x| iCdal notog =

To access the Stream Details view:

1. Ensure that you have a completed column design.
For a completed design, the status bar has a green background and
displays the message Calculations are successful.

_ 2. Click the Summary tab.
To access internal streams, .
click the Stream Detailed 3. Move the mouse pointer over the stream name. The Feed/Product
Information icon. Details button will appear.

1
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Blue text indicates that the
variable can be modified.

The “---" beside a variable
indicates that no value has
been specified for that
variable.

a

Section Details icon for the 61
section in a column
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4. Click the Feed/Product Details button. The Stream Details view for
the selected stream will appear.

seciion Defails View

The Section Details view displays detailed information regarding the
selected section. You can modify some of the variables in the view.

Figure 2.14

The variables that you can

Top Pressure [kPa] E11.0 m0d|fy are:

Bottom Pressure [kPa] E11.0

Pressure Diop [kPa] 0.0000 . TOp Pressure

Top Temperature [C] 105.0

Battom Temperature [C] * Bottom Pressure
R by Fimin Yalue 1169 ¢ Pressure Drop
Dty [kJ/h] 0.0000

Shaft work (k7] » Top Temperature
apour Flow [kgmale/h] 8262 * Bottom Temperature
Liquid Flaw [kgmale/h] B0E.1 .

LAY Ratio DETZE * R by Rmin value

¢ Shaft Work

Murmnber of Traps 11

Min Mo, of Traps 4.052
Height [m] 6.023
Diameter [m] 2314
Utility Uged [

To access the Section Details view:

1. Ensure that you have a complete column design.
For a completed design, the status bar has a green background and
displays the message Calculations are successful.

Click the Summary tab.

Move the mouse pointer over the section in the column that you
want to observe. The Section Details icon will appear.

4. Click the Section Details icon. The Section Details view for the
selected section will appear.
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c.c.4 Performance Tab

The Performance tab is divided into five pages: CapEx, OpEx, Op.
Conditions, Sections, and Volatilities.

CapEx Page

Refer to Chapter 10 - Sizing The CapEx page displays all the capital cost information for the selected
and Costing in the User complex column configuration. You cannot edit any of the values from
Guide for more information. .
this page.
Figure 2.15
¥ Complex Column: CC1 [_ O] =]
S Summar
- Capital Expenditure [$ 1.159e+006
CapEx Operating Expenditure [$°/vears®] 1.293e+005
e Total Annualization Cost [$*/vears”] 3.501e+005
Op. Conditions
Sectionz
Volatiities Column Name Trays Diameter Height Cost Index
Prefractionator 5hell 17.00 1166 m 1236 m 3.943e+005 §*
Main Caolumn 5 hell 77.00 1.741 m 50,94 m B.421e+005 §*
Exchanger Mame Area Cost Index
Main Condenser 62,42 m2 §.552e+004 £~
I ain R eboiler 14.00 m2 3.665e+004 $*

Setupl Specifications ISummary Performance | Plots | Motes

3¢ DBensiivity Enalpsis™| ISR EEE o e B
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OpEx Page

Refer to Chapter 10 - Sizing The OpEx page displays all the operating cost information for the
and Costing in the User . . .
Guide for more information. se%ected complex column configuration. You cannot edit the values on
this page.
Figure 2.16
’-’Cumplex Column: CC2 |_ (O] x|
ok —Summary
- Capital Ependiture [Cost] 1.080e+006
CapEx Operating Expenditure [Cost/s] 2.108e-002
DpEx Taotal Anhualization Cost [Cost/s] 2 761e-002
o ~Heating
Op. Conditions Hams T Bty I ot I
Sertionz LPSteam  2.0459e+007 k/h  1.081e-002 Cost/s
Wolatilities
Total | 20459e+007 k)/h 1.081e-00Z Costfs
~Cooling
Narne [ Dty [ Cost [
Refrigerant 1 -1.350e+007 kb 1.027e-002 Costds
Total: -1.350e+007 kl/h - 1.027e-002 Cost's
—Wapour Flowrate T atal Shaftwork:
|F\eboi|elDutlatVaeour kgrnole/h| | 7845
Condenszer Inlet W apour [kamole/h] 845 ’7 0.0000 kl¢h

] SEtupI Specifications ISummaw Performance | Flots | Motes

[ Calculations are successful | oA % e
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0. Conditions Page

The Op. Conditions page allows you to change the operating conditions
in each section of the column(s).

Figure 2.17

¥ Complex Column: CC1 | _ (O] x|

Performance
CapEx ai‘;(i
OpEx Section Top Pressure | Bottom Pressure | Pressure Drop F/Rimin
Op. Conditi [kPa] [kFPa [kPa]

[ SRS 1 6073 6079 0.0000 1.100
Sections 2 E07.9 E07.9 0.0000
Valatiiies 3 E07.9 E07.9 0.0000 1.100

4 E07.9 B07.9 0.0000
5 E07.3 [FiRE] 0.0000 1.100
[ B07.3 B07.3 0.0000
. - Dty Shaftwark, Top Temp Battom Temp
Section Utility Uzed [ W] o] o]
1 Air -0.7537 0.0000 74.24
2 MP Steam 2422 0.0000 1471
3| Refigerant 1 -1.564 0.0000 1612
4 LP Steam 0.5783 0.0000 85.78
5 Air -3.158 0.0000 94.12
E HP Steam 4.4 0.0000 - 1E8.7
] Setup I Specifications I Summary  Performance | Plats | MNotes
3 Sensiiviy Analysis| S TR

The icon at the top of the table indicates with a red dot which section
you have selected in the table. For example, in the figure above the
selected section is 6 in the table, and the red dot appears in section 6 on
the icon.

- indicates that no value has The following table lists and describes the objects available in the Op.
been specified for that Conditions page:

variable.

*** indicates that the variable

value has been optimized. Object ‘ Description

You cannot change this value , , ’

unless you uncheck the Section column Displays the section number.

Optimize Interm. Key Top Pressure Allows you to specify the pressure at the top tray of the active

checkbox (Specifications tab, column section.

Splits page). Bottom Pressure Allows you to specify the pressure at the bottom tray of the
column active section.
Pressure Drop Allows you to specify the pressure difference between the top
column and bottom tray of the active section.

Refer to Section 1.1.5 - R by Rmin Value Allows you to specify the ratio of reflux/minimum reflux for the

Utility Selection for column active section.

Condenser/Reboiler for Utility Used column | Allows you to select a different utility for the active section from

information on how DISTIL the drop-down list.

selects a utility.
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Object ‘ Description

Duty column Displays the amount of energy per hour required by the
selected utility.

Shaft Work column Displays the amount of energy per hour required by the

shaftwork.
Top Temp column Allows you to specify the temperature of the stream within the
utility.
Bottom Temp Allows you to specify the temperature of the stream within the
column utility.

Secrions Page

The Sections page allows you to change the configuration of each
section in the complex column design.

Figure 2.18

¥ Complex Column: CC1 | _ (O] x|
Performance ﬂ
CapEx
OpEx
" Section 1 2 3 4 ) 5

Op. Conditions

Seclions Trays 9.000 8.000 24.00 32.00 13.00 8.000

Volatlities inimurn Ma. of Trays 2E16 2424 9982 1322 E.742 4234
Diameter [m] 1.088 1.166 1.467 11592 1.216 1.741
Height [m] E.486 5.877 15.63 2051 8.925 5.877
“¥apour Flow [kamole/h] 71.40 71.40 151.5 80.07 80.07 151.5
Liquid Flaws [kgmaole/h] 2229 1223 116.2 93.92 5467 177.0
LA/ Ratia 03122 1.713 | 07673 1173 | 06828 1.168

= Setupl Specifications ISummary Performance | Plot: | Motes

5 Sensitvity anlysis | IO A0 % /e

The icon at the top of the table indicates with a red dot which section
you have selected in the table. For example, in the figure above the
selected section is 2 in the table, and the red dot appears in section 2 on
the icon.
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The following table lists and describes the objects available in the
Sections page:

Object ‘ Description
Trays cell Displays the number of trays in the selected section of the
column.
The values displayed are Minimum No. of Displays the minimum number of trays allowed in the selected
based on DISTIL calculations Trays cell section of the column.
for a fea5|ble column Diameter cell Displays the diameter of the trays in the selected section of the
configuration. column.
Height cell Displays the height of the selected section of the column.
Vapour Flow cell Displays the vapour flow rate for the selected section of the
column.
Liquid Flow cell Displays the liquid flow rate for the selected section of the
column.
L/V Ratio cell Displays the liquid/volume ratio value for the selected section of
the column.

Volafilifies Page

The Volatilities page displays the calculated relative volatility of each
component at different sections in the column design.

Figure 2.19

¥ Complex Column: CC1 | _ O] x|
Perf Relative Yolatilities
CapEx Companents | Section 1 - 2 | Section 3- 4 ‘ Section5-6
OpEx 3 18.00 20.58
Ob. Conditions iC4 8250 8.880 6.485
B ) nC4 6333 6.748 5.166
Sections (5} 3043 3.049 2612
Volatilities nCh 2452 2,456 2217
CE 1.000 1.000 1.000

] Setup | Specifications | Summary  Performance | Plot: | Motes
| DT ¢ 9 % B o
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The relative volatility values
depend strongly on the
pressure, temperature, and
the composition of the
mixture.

For information on short-cut
models, refer to Section 4.4.1
- Shortcut Method in the
Reference Guide.

For information about
manipulating plots, refer to
Section 7.4 - Plot Area and
Chapter 8 - Plot Properties
in the User Guide.
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Complex Column View

Relative volatility represents the ease of separation of a component in
the mixture. It is defined using the least volatile component as the base,
which means the relative volatility of the heaviest component in the
mixture is 1. The higher the value of volatility, the easier it is to separate
the component from the heaviest component using distillation.

This information is useful for judging the assumptions of short-cut
models such as Underwood and Winn's method. If the relative volatility
values in different sections are significantly different, then the results of
short-cut methods are less accurate.

DISTIL recommends you should examine the relative volatility values to
determine if the short-cut method is accurate or not.

In all cases, the component order should not change with operating
conditions such as pressure, temperature, and composition. If the order
of decreasing volatility changes, then the short-cut performance models
are inappropriate for the selected system.

e..5 Plols Tab

The Plots tab contains a temperature vs. enthalpy graph.

Figure 2.20

b’ Complex Column: CC1 | _ O] x|

Temperature vs. Enthalpy

Termperature (C)

5 Oe+05 1.0e+07 1.5e7 2.0e+{7 2. Sel? 3.0e+07

Enthalpy (kJ/h)

N Setupl S pecifications ISummary I Performance Plolsl Hotes |

X Sersivy s | S TEE B
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¢..6 Nores Tab

The Notes tab allows you to:

» Change the name of the operation by entering a new name in the
Name field. The new name will appear in the title bar of the

operation view.
Any changes made to the «  Enter information regarding the operation in the Notes text editor.
information in the Notes tab

will appear in the text editor

located at the bottom of the Figure 2.21

Separation Manager view
when the Show Notes button P T —r BEE
has been clicked.

Name: ICC1

Mt

Enter information about the complex column here| ;l
E
] SEtupI S pecifications ISummaw I Performance IPIots Notesl
% Sensiivy Analysi: | SIS T gy e
)
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3 Three Product system

10 700 R [ oo [0 o3 {0 o S PSP 2
3.2 Three Product SysStem VIEeW .........coooiiiiiiiiiiiiiiiieeeiieieeee e 2
3.2.1 SetUP Tab...oooeeieiiiiiccce e 5
3.2.2 Specifications Tab.........oooiiiiiiiiii e 8
3.2.3 Performance Tab...........cccco i 11
3.2.4 PIOtS TaD ...t 16
3.2.5 NOES TAD ... 17
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For more information about
complex column, refer to
Section 5.3 - Complex
Column Configuration in the
Reference Guide.

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

3-2

Introduction

3.1 Infroduction

Tighter environmental regulations, higher energy costs and growing
competition have increased the need to make distillation systems more
efficient. Complex columns offer tremendous opportunity in improving
efficiency of the distillation train.

The Three Product System (TPS) operation generates possible column
designs/results for several or all of the nine complex column
configurations available in DISTIL. This feature is useful if you want to
compare the results from several configurations.

J.8 Three Product System View

There are two ways to create a Three Product System (TPS) operation:

» From the Features menu, select Three Product System.

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

The property package type associated with
the selected fluid package appears here.

'-’Thlee Product Systems: 3P51

Fluid Package

Setup
Fe i ] PengRobinsandeal Gas

Fluid Package

Component | Selected |
nL5
L5
iC4
nC4
c3
C&

Options

Ht bl

—
Selupl Specifications I Performance IF'Iols I Notes |

¥ [ Celeulstions aresuccesshl | R,

The Three Product System view contains five tabs: Setup, Specifications,
Performance, Plots and Notes.
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The status bar at the bottom
of the view indicates what
information is required before
the operation can generate
results.

For more information about
the purpose of the Recovery
Matrix, refer to Section 5.3.3 -
Specification of Three
Product System in the
Reference Guide.

Recovery Matrix icon

The TPS view also contains six objects located at the bottom of the view.
The following table lists and describes the objects available in the TPS
view:

Object ‘ Icon ‘ Description

Delete icon ﬂ Allows you to delete the current TPS operation.

Status bar Displays the status of the current TPS operation.
Recovery Allows you access to the Recovery Matrix view. Refer to
Matrix icon the Recovery Matrix View section for more information.
Overall Mass Allows you access to the Mass Balance view. Refer to the
Balance icon @ Mass Balance View section for more information.

() Fraction Allows you to access the Basis Selection view. Refer to
Basis icon the Basis Selection View section for more information.

The icon changes depending on which basis view you
have selected.

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

Recovery Mafrix View

The Recovery Matrix view displays the fractional recovery of
components in each product stream.

Figure 3.2

Component | Product & | Product B | Product C
5] 1.0000 0.0000 0.0000

i-C4 0.5500 0.0500 0.0000

n-C4 0.0500 05500 0.0000

-C5 0.0000 09500 0.0500

n-C5 0.0000 e E

C6 0.0000 0.0500 0.9500

C7? 0.0000 0.0000 1.0000

Hao 0.0000 0.0000 1.0000

To access the Recovery Matrix view, click the Recovery Matrix icon. The
table will be blank unless you have a completed column design. For
completed column designs, the status bar has a green background and
displays the message Calculations are successful.

Blue text indicates where you can change the composition fraction of
the intermediate components within each product stream.
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3-4 Three Product System View

The black text indicates that
you cannot change any of the
values displayed in this view.

You can change the feed flow
rate in the Specifications tab,
Feed page.

L0d

Mass Balance icon

3-4

The *** text indicates that the value is the optimized value. To change
these optimized values, uncheck the Optimize Interm. Key checkboxes
(Specifications tab, Splits page).

Mass Balance Vielw

The Mass Balance view displays the mass flow rate of the components in
each product stream in a table format.

Figure 3.3

p¥ 3P52 - Mass Balance =
Basiz:  Male
Component | Feed [ Product [ ProductE | Product C |

[} 0.0500 02041 0.0000 0.0000
-C4 0.2000 07755 00289 0.0000
n-LC4 0.1000 00204 0.8000 0.0078
i-C5 0.2500 0.0000 011 0.3636
n-C5 0.1500 0.0000 0.0000 0.2335
CE 0.2500 0.0000 0.0000 0.3831

Molar Flowwates: kgmalesh 1000 | 2450 | 1125 5425 |
Mass Flowrates: kgth 7.0047e+ | 1.354e+01 | 6714 [ 4573+ |
Ligval Flowrates: m3/h 1.1363e+ | 24.50 | 11.45 | TiEE |

To access the Mass Balance view, click the Mass Balance icon. The table
will be blank unless you have a completed column design. For
completed column designs, the status bar has a green background and
displays the message Calculations are successful.

Basis Selection View

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

Basis Selection E

& Mole Fraction
© Mass Fraction
i Ligwal Fraction
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To change the composition basis using the Basis Selection view:

|h° 1. Click on the Molar/Mass/Volume Fraction Basis icon to open the
| Basis Selection view.
Molar Fraction Basis icon 2. Use the radio buttons to select the composition basis you want to
display in the operation view.
Bj | The fraction basis icon on the operation view changes according to

your selection.
Mass Fraction Basis icon . .
3. Click the Close icon x|when you are done.

% | The following sections describe the tabs in the TPS view in detail.

B PR

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

Fluid Package Page

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

Figure 3.5

¥ Three Product Systems: 3P52 [_ (O] x|
Setup Fluid Package
[ PR ks Bl ad
Fluid Package PR izl Pengfckinsondesl Gas
Options Component I Selecledl
n-C5
Lo
i-Cd
n-C4
G x

CE

i ol

-
Selupl Specifications I Pertarmatce IPImts Ianes]

X[ Caleulans aie susssssul ] F AR,

3-5



3-6 Three Product System View

A green checkmark
indicates that the component
is selected.

Ared cross X indicates that

the component is not
selected.

3-6

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 feed

down list stream.

Component column Displays all the components in the selected fluid
package.

Selected column Allows you to toggle the selection status of the
components by clicking the icon in the column.

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

Components icon = package.

Select All Allows you to select all the components in the fluid

Y

Components icon package.

Opfions Page

The Options page allows you to select the type of complex columns to be
generated, the configuration of the columns, the sizing and costing
methods, the utility database/information that will be used for the
operating cost, and more.

Figure 3.6

’-’Thlee Product Systems: 3P52 [_ O] x|
Setup Configurations Farameters
Fluid Pack. 4
(]l ackage p
05500
Options ¥ Distributed Sequence Default Key Recovery
v Side-Rectifier
W Side Stripper )
W Prefractionator Ecanomics
W Partially Coupled Prefrac
W Petlyuk Colurn Utiliey D atabase
I Dividing ‘wall Column
[T Dizable &zeotrope Check
™ Use CoalingWater Shaftwork Model
™ Use All Partial Condensers

_=Selup| Specifications J Performance JF’IUls Moles
¥ [ Coleutions sresuceessfl | # o,
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Select or deselect the type of
complex columns you want to
generate by checking or
unchecking the appropriate
checkboxes.

Refer to Section 10.2 - Utility
Database View from the User
Guide for more information.

Refer to Section 10.1 -
Capital Cost View from the
User Guide for more
information.

The Shaftwork Model is
required when the product
stream from the condenser
needs to be cooled below the
ambient temperature.

The following table lists and describes all the objects that are available in
the Options page.

Object ‘ Description

Configurations group Contains all the types of complex column available in
DISTIL.

Default Key Recovery Displays the recovery fraction of light and heavy key

field components. The default value is 0.95.

Use Cooling Water Allows you to toggle between using or not using cooling

checkbox water for the condensers.

Use All Partial Allows you to toggle between using partial or total

Condenser checkbox condensers for all the selected columns.

Disable Azeotrope Check | Allows you to toggle between checking or not checking for

checkbox azeotropes when designing/calculating the columns.

Utility Database button Allows you to access the Utility Database view. This view
displays the information about all the utilities available in
DISTIL.

Capital Cost button Allows you to access the Capital Cost view. This view
contains the options used to calculate the size and cost of
the column.

Shaftwork Model button Allows you to access the ShaftWork Model view. Refer to
the ShaftWork Model View section for more information.

shaftWork Model View

The Shaftwork Model view allows you to specify the parameters used to
calculate the shaft work.

¥ Shaftwork Model [_ O]

Mame IShafthrk Model Mote:

[ I

Carnat Cycle P

Threshold Temperature |-2D.DU
Ambient Temperature |25-DD
Camot Cycle Efficiency ID'?5UD ;I

Refer to Section 9.4.5 - Shaft Work Model from Reference Guide for
more information.
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The following table lists and describes the objects available in the

Shaftwork Model view:
Object ‘ Description
Name field Allows you to change the ShaftWork Model view title by
entering a new name in the field.
Threshold Allows you to specify the threshold temperature. The default
Temperature field value is -20°C.
When the product stream is Ambient Allows you to specify the ambient temperature. The default
below the ambient Temperature field value is 25°C.
fg?;%ei;atcl;ihfgteezhaﬂ work Carnot Cycle Allows you to specify the efficiency of the Carnot cycle. The
’ Efficiency field default value is 0.75.
Notes group Allows you to enter information regarding the settings of the
shaftwork model.

J.8.2 Specificafions Tab

The Specifications tab is divided into two pages: Feed and Splits.

Feed Page

The Feed page allows you to manipulate the feed stream.

}'Thlee Product Systems: 3P52 |_ (O] x|

Specificati Composition Basis: Mole
Temperature [C] £3.20 C3 0.0500
Feed Pressure [Pa] [ co00) wC4 01000
Splits Cuality 1.000 n-Ch 01500
Wapour Fraction 0.0000 i-C4 0.2000
i-Ch 0.2500
Flowwrate [kgmale/h] 1 1000 CE 0.2500

tazs Flawrate [kg/h] 7.005e+004

Ligiol Flawrate [m3/h] 1136

B Setup Specifications | Performance | Plats | Motes
X T N o ® o,
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The following table lists and describes the objects available in the Feed

page:
Object ‘ Description
You can specify either the Temperature cell Allows you to specify the temperature of the feed stream.
temperature or pressure of Pressure cell Allows you to specify the pressure of the feed stream
the feed stream, but not both. ; - .
Quality cell Allows you to specify the quality of the feed stream. The default

value is 1.

Vapour Fraction cell Displays the vapour fraction of the feed stream. The feed
stream will always be in pure liquid phase, so the vapour
fraction value is always 0.

You can specify the flow rate Flowrate cell Allows you to specify the flowrate of the feed stream. The

in mole basis only, but DISTIL default value is 1000 kgmole/h.

can display the flow rate in - -

different basis. Mass Flowrate cell Displays the feed stream flow rate in terms of mass.
LigVol Flowrate cell Displays the feed stream flow rate in terms of liquid volume.
Composition table Displays all the components available in the feed stream. You

can specify the composition of the feed stream by entering the
fraction value in the appropriate cells.

Splis Page

The Splits page allows you to specify the key components in the light

and heavy splits.
Figure 3.9
¥ Thiee Product Systems: 3P52 [_ O] |
5 ficati Feed ~Light Split—————————  Product &
EECLY 3 Light Key =
Feed i-C4 i i-C4
) ri4 = 2l
Splits a5 H iCh
nCH =
CE Froduct B
¥ Optimize Intermn. Keys iC4
n-C4
— R ]
H.aavy Spli e
Light Key CE
I 5 j' Product C
H K [Ans]
CE;W £ el
| |
v Optimize Intem. Keys
b
Setup Speciﬁcalionsl Performance IPIots I Motes |
X[ Celeultions sresuccessfl @ ® o,
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The following table lists and describes the objects available in the Splits
page:

Object ‘ Description

Feed list Displays all the components available in the feed stream.

Light Split Contains the options used to specify the components that will exit
group the column in the Product A stream. The Product A stream is also
the light split stream.

» The Light Split drop-down list allows you to select the “light
key” component for the Product A stream. The selected
component will be the second last heaviest component
allowed in the stream.

* The Heavy Split drop-down list allows you to select the “heavy
key” component for the Product A stream. The selected
component will be the last heaviest component allowed in the
stream. The amount of the last component will be small
compared to the amount of component selected in the Light
Split drop-down list.

Intermediate components are « The Optimize Interm. Key checkbox allows you to toggle

components that falls between optimizing or not optimizing the composition fraction

between the specified light of the other components in the product stream. )

key and heavy key If you want a certain fraction of intermediate components in a

components product stream, you have to uncheck this checkbox and

' specify the fraction you want in the Recovery Matrix View.

Heavy Split Contains the options used to specify the components that will exit
group the column in the Product C stream. The Product C stream is also
the heavy split stream.

» The Light Key drop-down list allows you to select the “light
key” component for the Product C stream. The selected
component will be the lightest component allowed in the
stream.

* The Heavy Key drop-down list allows you to select the “heavy
key” component for the Product C stream. The selected
component will be the heaviest component allowed in the
stream.

« The Optimize Interm. Key checkbox allows you to toggle
between optimizing or not optimizing the composition fraction
of the other components in the product stream.

If you want a certain fraction of intermediate components in a
product stream, you have to uncheck this checkbox and
specify the fraction you want in the Recovery Matrix View.

Product A list Displays the components in the Product A stream based on the
column designs.

Product B list Displays the components in the Product B stream based on the
column designs.

Product C list Displays the components in the Product C stream based on the
column designs.

3-10
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J.8.3 Performance Tab

The Performance tab is divided into four pages: Summary, Utilities,
Vapour Flows, and Shaftwork.

The names of the complex column configurations listed in the four
pages allows you to access/open the configuration’s individual view.
Refer to the following Complex Column Configuration View section for
more information.

Complex Column Configuration View

The individual complex column configuration view contains the same
information as the Complex Column view for the selected configuration.

To access the individual complex column configuration view, double-
click on the configuration’s name in the Configuration column.

The differences between the Complex Column view and individual
complex column configuration view are as follows:
e The individual complex column configuration view does not contain
the following two tabs: Setup and Specifications.

» The Performance tab has an extra page called Options. The
Options page contains options that were in the Complex Column
view, but not in the Three Product System view.

)‘: » The Individual complex column configuration view does not contain
- | the Delete icon.
Delete icon » The Recovery Matrix icon on the individual complex column
configuration view opens a Recovery Matrix view that does not allow
you to make any changes. If you want to make changes, click the

Recovery Matrix icon on the Three Product System view.

Recovery Matrix icon . .
very et Refer to Chapter 2 - Complex Column for more information about the

complex column configuration view.

3-11
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The green icon m indicates
that the column design was
successful.

The red icon E indicates that
the column design was not
successful.

3-12

Summary Page

The Summary page displays a table that contains the name of all the
complex column configurations selected and the summary of
configuration’s cost.

Figure 3.10

- Three Product Systems: 3P52 [_ O] <]
Performance .
Configuration TAC CapEx OpEx
5
tilties Dividing Wall Calumn 1.000 1.000 1.003
Wiz s Partially Coupled Prefractionator 3 1.115 1.565 1.005
Shaftwork Petlyuk Column 1117 1.581 1.003
Frefractionator 3 1.149 1.754 1.000
Side Stipper 1.205 1.409 1157
Side Rectifier @ 1.273 1.734 1.161
Direct Sequence 1.304 1.906 1.156
Distibuted Sequence @ 1.357 2,50 1.073
Indirect Sequence 1.426 1.945 1.299
¥ Belative Values Sortby TAC  Sort by CapEx | Sort by OpEx

Selupl Specifications  Performance | Plats | Motes

X Caleultionsaresuseessfl | RO A

To sort the view by TAC, CapEx or OpEx values, click the appropriate text
button below the table.

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

Object ‘ Description

Configuration Allows you to access the individual configuration view. Refer to

column the Complex Column Configuration View section for more
information.

Feasible Design Displays whether the complex column configuration is feasible

icon or not based on the information provided.

TAC column Displays the total annual cost of the selected column
configuration.

CapEx column Displays the capital expenditure of the selected column
configuration.

OpEx column Displays the operation expenditure of the selected column
configuration.

Relative Values Allows you to toggle between displaying the actual values or

checkbox the relative values in the table. The relative values are based
on the lowest TAC, CapEx, and OpEx values.
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To sort by reboiler or
condenser duty, click the
appropriate text button below
the table.

Refer to the Complex
Column Configuration View
section for more information.

Object
Sort by TAC button

‘ Description

Allows you to sort the information in the Summary table by
ascending TAC values.

Sort by CapEx
button

Allows you to sort the information in the Summary table by
ascending CapEx values.

Sort by OpEx button

Allows you to sort the information in the Summary table by
ascending OpEXx values.

Urilifies Page

The Utilities page displays the duty required by the utilities in the
complex column configuration.

Figure 3.11
- Three Product Systems: 3P52 [_ O] x]
Heating Load Cooling Load
Gericinance Configuration sating Loa Relative oeing oA Relative
Summary [kd#h] [k #h]
Utilities Indirect Sequence 8.064e+007 1.267 -7 164e+007 1.470

“Wapour Flaws

Distibuted Sequence 8.066e+007 1.268  -7.070e+007 1.451

Shaftwork

Side Rectifier  8.486e+007  1.333  -7.137e+007 1.464

Direct Sequence 8.837e+007 1.389  -7.503e+007 1.539

Dividing Wall Column ~ 5.364e+007  1.000  -4.874e+007 1.000

Petlyuk Column  B.364e+007 1.000  -4.874e+007 1.000

Prefractionator  6.630e+007 1.042  -5145e+007 1.055

Partially Coupled Prefractionator B.630e+007 1.042  -5.087e+007 1.044

Selupl Specifications  Performance | Plats | Motes

X Caleultionsaresuseessfl |

Side Stripper  7.510e+007 1180 -5.93%e+007 1.218

Saort by Rebailer Duty Saort by Condenzer Duty

E O m,

The following table lists and describes the objects available in the

Utilities page:

Object ‘ Description

Allows you to access the individual configuration view.Double-

Configuration
column

click the view name to open the configuration view.

Heating Load
column

Displays the heating duty of the utilities for the column
configuration.

Relative column

values are based on the lowest heating duty value.

Displays the relative values of the heating duty. The relative

Cooling Load
column

Displays the cooling duty of the utilities for the column
configuration.

Relative column

values are based on the lowest cooling duty value.

Displays the relative values of the cooling duty. The relative

3-13
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To sort by reboiler outlet or
condenser inlet, click the
appropriate text button below
the table.

Refer to the Complex
Column Configuration View
section for more information.

3-14

Object

Sort by Reboiler
Duty button

‘ Description

Allows you to sort the information in the Utilities table by
ascending heating duty values.

Sort by Condenser
Duty button

Allows you to sort the information in the Utilities table by
ascending cooling duty values.

Vapour Flows Page

The Vapour Flows page displays the vapour flow rate between the
utilities and the column.

Figure 3.12
}’Thlee Product Systems: 3P52 |_ (O] x|
Febailer Dutlst Caond Inlet
P i Configuration eholer Sule Fielative CnEenser inie Relative
Sumimary [kamolesh] [kgmole/h]
Ukilities Drividing '#/all Column 1204 1.000 1204 1.000
Vapour Flows Prefractionatar 1263 1.054 1610 1.337
Shaftwork Partially Coupled Prefractionator 1204 1.000 1204 1.000
Petlyuk Column 1204 1.000 1204 1.000
Indirect Sequence 1639 1.362 1639 1.362
Side Stripper 1368 1137 1368 1137
Side Rectifier 1480  1.230 1480 1.230
Distributed Sequence 1575 1.308 1915 1.591
Direct Sequence 1642 1.364 1642 1.364
Sort by Reboiler Dutlet Sort by Condenser Inlet
Setup | Specifications  Performance | Plots | Motes
X Codelensaesucossd o
The following table lists and describes the objects available in the

Vapour Flows page:

Object

Configuration

‘ Description

Allows you to access the individual configuration view. Double-

column click the view name to open the configuration view.
Reboiler Outlet Displays the amount of vapour flowing from the reboiler(s) into
column the column(s).

Relative column

Displays the relative values of the vapour flow rate. The relative
values are based on the lowest reboiler vapour flow rate value.

Condenser Inlet
column

Displays the amount of vapour flowing from the column(s) into
the condenser(s).

Relative column

Displays the relative values of the vapour flow rate. The relative
values are based on the lowest condenser vapour flow rate
value.
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To sort by trays or by
shaftwork, click the

appropriate text button below

the table.

Refer to the Complex

Column Configuration View
section for more information.

Object

Sort by Reboiler
Outlet button

‘ Description

Allows you to sort the information in the Vapour Flows table by
ascending reboiler vapour flow rate values.

Sort by Condenser
Inlet button

Allows you to sort the information in the Vapour Flows table by
ascending condenser vapour flow rate values.

Shaftwork Page

The Shaftwork page displays the total number of trays and shaftwork
value for all the selected complex column designs.

Figure 3.13

}’Thlee Product Systems: 3P52 |_ (O] x|
Shaftwork
P i Configuration Total Traps | Relative Relative
Summary [klsh]
Ukilities Drividing '#/all Column 74.00 1.156 0.0000
\apour Flows Prefractionatar 75.00 1.172 0.0000
Shaftwork Partially Coupled Prefractionator 74.00 1.156 0.0000
Petlyuk Column 74.00 1.156 0.0000
Indirect Sequence B5.00 1.016 0.0000
Side Stripper E4.00 1.000 0.0000
Side Rectifier B5.00 1.6 0.0000
Distributed Sequence 8200 1.281 0.0000
Direct Sequence B5.00 1.016 0.0000
Sort by Trays Soit by Shaftwiork
Setup | Specifications  Performance | Plots | Motes
X Codelensaesucossd oo

The following table lists and describes the objects available in the

Shaftwork page:

Object ‘ Description

Configuration
column

Allows you to access the individual configuration view. Double-
click the view name to open the configuration view.

Total Trays column

Displays the total amount of trays in the column configuration.

Relative column

Displays the relative values of the number of trays. The relative
values are based on the lowest number of trays.

Shaftwork column

Displays the shaftwork value for the associated complex
column.

Refer to the ShaftWork Model View section in Section 3.2.1 -
Setup Tab for more information.

Relative column

Displays the relative values of the shaftwork. The relative
values are based on the lowest shaftwork value.
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For information on
manipulating plots, refer to
Section 7.4 - Plot Area and
Chapter 8 - Plot Properties
in the User Guide.

Green checkmark

X

Red cross
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Object ‘ Description

Sort by Trays button | Allows you to sort the information in the Shaftwork table by the
number of trays.

Sort by Shaftwork Allows you to sort the information in the Shaftwork table by

button ascending shaftwork duty values.

3.04 Plofs Tab

The Plots tab contains the temperature vs. enthalpy plot for all the
complex column configurations.

Figure 3.14
- Three Product Systems: 3P52 [_ O] x]
Configuation | Display | Ternperature Ernthalpy Diagram

Distributed Sequence bd !

Side Rectifier e
Indirect Sequence
Petlyuk. Calumn e

Direct Sequence

Prefractionator

Temperature (C)

Partially Coupled Prefra

XXX

Side Stipper

H 4 & 8 A&

Dividing Wall Column

SIFW0E 1IEs7 15047 ZDR+? 256+l GOe+[7 3Sesl7 4leelR 45erR

Enthalpy (kb))

Setup I S pecifications I Performance Plolsl Motes |

X [ Calbufionsaresuceessil | RO A

The checkboxes in the Display column are deactivated by default.

A red cross in the Display column means the plot for the associated
configuration is hidden. A green checkmark in the Display column
means the plot for the associated configuration appears in the diagram.
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3.2.5 Nores Tab

The Notes tab allows you to:

» Change the name of the operation by entering a new name in the
Name field. The new name will appear in the title bar of the
operation view.
Any changes made to the « Enter information regarding the operation in the Notes text editor.
information in the Notes text

editor will appear in the text

editor located at the bottom of Figure 3.15

the Separation Manager view
when the ShOW Notes button p¥ Three Product Systems: 3PS1 [_[O] %]
has been clicked.
Mame: |3F’S1
—Mote:
Enter information abaut the three product spstems here ;I
[
Selupl Specifications I Performance IF‘Iots Nolesl
¥ [ Celeulstions arssuccessfl RO
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The Simple Column operation
uses the same short-cut
model that complex columns
employ. Refer to Section
5.3.5 - Modeling of Complex
Columns in the Reference
Guide.

4-2

Introduction

41 Introduction

The Simple Column operation provides a framework to design and
analyze simple column (i.e., a column with one feed stream, two
products streams, one condenser, and one reboiler).

When you supply the feed stream and product specs, DISTIL performs
all necessary calculations and provides all the details of the design,
including the number of trays, feed tray location, duties, and vapour/
liquid traffic.

The Simple Column operation also provides some additional features to
retrofit a column and optimize column pressure.

* Referto Section 5.2.3 - Optimising Column Pressure and
Section 5.2.4 - Column Retrofit Options from the Reference
Guide for the theory behind the additional features to retrofit a
column.

» Refer to the Retrofit Page section in Section 4.2.1 - Setup Tab
for more information on the retrofit options available in the Simple
Column operation.
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4.2 Simple Column View

To access previously created To create a Simple Column operation, do one of the following:
Simple Column operations, . .

refer to Section 1.2.2 - * From the Features menu, select Simple Column Design.
Editing an Operation. « From the Managers menu, select Separation Manager. The

manager view appears. From the left list, select SimpleColumn,
then click the Add button.

Figure 4.1

pEscl =] E3
Setup Fluid Package

Fluid Package NRTLO ~| NRTLAdeal Gas ——— ||

Options Components [ Selected [ The property

Retiofi o package type
nC4 associated with the
'gg selected fluid
= package appears

7 here.

B B

The Simple Column view contains six tabs: Setup, Specification,
Summary, Performance, Plots and Notes.

The view also contains nine objects located at the bottom of the view.
The following table lists and describes the objects available in the
Simple Column view:

Object ‘ Icon ‘ Description

Delete icon X Allows you to delete the current Simple Column operation.
Sensitivity Allows you to access the Sensitivity Analysis view.
Analysis button Refer to the Sensitivity Analysis View section for more
information.

The status bar at the bottom Status bar Displays the status of the current Simple Column

of the view indicates what operation.

Tjormatlorj is required before Recovery ~ Allows you access to the Recovery Matrix view. Refer to

treiu?tpseratlon can generate Matrix icon 0 the Recovery Matrix View section for more information.
Mass Balance " Allows you access to the Mass Balance view. Refer to the
icon S Mass Balance View section for more information.

4-3
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The completed design/
converged complex column
acts as a base case for the
sensitivity analysis.

4-4

Simple Column View

Object ‘ Icon ‘ Description

Energy Balance
icon

&

Allows you access to the Energy Balance view. Refer to
the Energy Balance View section for more information.

Simulate icon

B

Allows you to export the column design into HYSYS for a
more rigorous simulation. Refer to Section 4.3 -
Simulating in HYSYS in the Azeotropic Separation
Manager manual for more information.

() Fraction
Basis icon

Allows you to access the Basis Selection view. Refer to
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.

Sensifivify Analysis View

The Sensitivity Analysis view provides values of performance
parameters when the input value is varied.

Figure 4.2

bz

Feed Quality
Fi bw Rimin
Feed Flowrate

Bound 1 1.005
Bound2 | 2000
Intervals | ]

p'Sensilivily Analyzis: Petlyuk Column

=] B3

Operating Pressure

Told Gosl (os bs)

Sensitivity Analysis Az

Total Cost

Operating Cost

'/ Capital Cost

Total Condenser W apor
Total Reboiler \apor

Taotal Condenzer Duty

Total Rebailer Duty
Tatal Number of Traps

Total Shaftw'ork

= eulcen

Table

To access the Sensitivity Analysis view:

1. Ensure you must have a completed column.
For completed designs, the status bar has a green background and
displays the message Calculations are successful.

2. Click the Sensitivity Analysis button.
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The following table lists and describes the objects available in the
Sensitivity Analysis view:

Object ‘ Description

X-Axis list Allows you to select the manipulated variable you want to place on
the x-axis of the plot. The x-axis variable is the independent variable
you manipulate to observe the changes in the complex column’s
performance.

Bound 1 cell Allows you to specify the lowest/minimum value for the x-axis
variable.

Bound 2 cell Allows you to specify the highest/maximum value for the x-axis
variable.

Intervals cell Allows you to specify how many data points/values should be used
to calculated the data results.

Sensitivity Displays the calculated results in a plot format.

Analysis plot

Y-Axis list Allows you to select the performance indicator variable you want to
place on the y-axis of the plot. The y-axis variable is the dependent
variable that changes according to the x-axis variable value.

Table button Allows you to access the Table Sensitivity Analysis view. This view
displays the calculated dependent variable results in table format.

»* Table Sensitivity Analysis: Petlyuk Column | _ (] x|
Rt by Rmin 1.005 1.204 1.403 1.602 1.801 200
Total Cost [Cost/s] 2.7695442e | 2.BBI7R77e | 28111223 | 29592121 | 31071586 | 3.262966(]
Operating Cost [Cost/s] 1.8113550e | 1.9530944e | 21058017 | 2251542e | 2.3963740e | 2.5403509
Capital Cost [Cost] 15858337 | 171706 | 11673281 | 11712166 | 1176371.3 | 1135951
Total Condenserapor [kamf  1090.5703 | 1179.6358 | 1268.0857 | 1355.9590 | 14432304 | 1530.111
Total Reboiler Yapor [komold  1090.5709 | 1179.6358 | 1268.0857 | 1355.9590 | 14432304 | 1530.111
Total Condenser Duty [kJ/h]| 21021983 | -22738910 | 24443780 | -26137638 | -27621049 | -2949463
Total Reboiler Duty [k k] 27610243 | 29862001 32098015 | 34319280 | 36626689 | 287210E+|
EI o

The first row in the Table Sensitivity Analysis view contains the independent variable. You
can change the values of the variable by clicking in the cell and entering the new value.

The completed design/
converged complex column
acts as a base case for the
sensitivity analysis.

The following table contains the list of independent variables available
for the sensitivity analysis feature and the default values:

Variables

Operating Pressure

‘ Default Bound 1

0.5 * base case pressure

‘ Default Bound 2

1.5 * base case pressure

Feed quality

0

1

R/Rmin

1.05

2

Feed flowrate

0.5 * base case flow rate

1.5 * base case flow rate
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For more information about
the purpose of the Recovery
Matrix, refer to Section 5.3.3 -
Specification of Three
Product System in the
Reference Guide.

Recovery Matrix icon

4-6

Simple Column View

The following table lists and describes of output/performance indicator
variables available for the sensitivity analysis feature:

Variable ‘ Description

Total Cost The sum of total annual cost for all columns and heat
exchangers in the design.

Operating Cost The sum of operating costs for all heat exchangers in the
design.
Capital Cost The sum of capital costs for all columns and heat

exchangers in the design.

Total Condenser Vapour The total vapour from all the condensers in the design.

Total Reboiler Vapour The total vapour from all the reboilers in the design.

Total Condenser Duty The total duty from all the condensers in the design.

Total Reboiler Duty The total duty from all the reboilers in the design.

Total Number of Trays The total number of trays from all the columns in the
design.

Total Shaftwork The total shaftwork from all the refrigerant in the design.

Recovery Mafrix View

The Recovery Matrix view displays the fractional recovery of
components in each product stream.

Figure 4.3

Components | Pecv t | Recv B
Methanol 1.0000 0.0000
Ethanal 1.0000 0.0000
230l 0.9500 0.0500
1-C3al 0.4029 05371
i-Cdal 0.0500 05500
1-Cal 0.0000 1.0000

To access the Recovery Matrix view, click the Recovery Matrix icon. The
table will be blank unless you have a completed column design. For
completed designs, the status bar has a green background and displays
the message Calculations are successful.

Blue text indicates where you can change the composition fraction in
the Recovery Matrix view.



Simple Column 4-7

You cannot change the values
displayed in black text.

You can change the feed flow
rate in the Feed cell at the
bottom, or in the
Specifications tab, Feed page
of the operation view.

L0d

Mass Balance icon

The *** text indicates that the value is the optimized value. To change
optimized values, uncheck the Optimize Interm. Key checkbox
(Specifications tab, Splits page).

Mass Balance Vielw

The Mass Balance view displays the mass flow rate of the components in
each product stream in a table format.

Figure 4.4

b’Mass Balance: sC1 [_ O] x|
Basiz: Mole
EnmEnnent | Feed [ Producta | PraductB
Methanol | 0.0500 01782 0.0000

Ethanal 01000 0.3564 0.0000
2-C3ol 0.0500 01633 0.0035
1-C3al 0.2000 n.2ar2 01660

Cdal 0.0500 0.0083 0.06E0
1-Cdal 0.5500 0.0000 0.7645

Malar Flowrates: kamoledh 1000 2806 7194
Mass Flowrates:  kath E57 e+d  1.409+01 5B1E1e+0l
Ligt'ol Flowrates. m3/h 81.28 1769 63.59

To access the Mass Balance view, click the Mass Balance icon. The table
will be blank unless you have a completed column design. For
completed designs, the status bar has a green background and displays
the message Calculations are successful.
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You cannot change the values
displayed in black text.

You can change the utility type
in the Performance tab, Op.
Conditions page of the
operation view.

Fol

Energy Balance icon

B

Molar Fraction Basis icon

£

Mass Fraction Basis icon

B

Volume Faction Basis icon

Simple Column View

Energy Balance View

The Energy Balance view displays the utility type, temperature, duty,
and cost of the condensers and reboilers in the operation.

Figure 4.5

Heating
Name [} Temperature [ Duty | Cost |
LP Steam 124C 8187 4.905e+005
Tatal: | 2187 My [ 4.905+005 $=/yec |
Cooling
Name | Temperswe | Dty | Cost |
At 802C -7.535 Mw 0.0000 $*/pears*
Total | TE35 MW" [ 0.0000 $Avears |

To access the Energy Balance view, click the Energy Balance icon. The
table will be blank unless you have a completed column design. For
completed designs, the status bar has a green background and displays
the message Calculations are successful.

Basis Selection View

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

Figure 4.6

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 buttons to select the composition basis you want to
display in the operation view.
The fraction basis icon on the operation view changes according to
your selection.

3. Click the Close icon xIwhen you are done.
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421 Sefup Tab

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

Fluid Package Page

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

Figure 4.7

¥ sCl M=l 3
Setup Fluid Package
Fluid Package I HRTLD LI NRTLAdeal Gas
Options Companents | Selectadl
C3
Retrofit i
n-C4
(HC5) X
n-Ch
C6
c7
e
—
Selupl Specifications I Summary I Perfoimance IF'IUlS I Motes |
LS [ Calculations are successful | A0 B

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 feed
down list stream.
Components Displays all the components in the selected fluid
column package.

Agrein Cthheikt?:ark ¢ Selected column Allows you to toggle the selection status of the

:2 slg;gtsed attne componen components by clicking the icon in the column.

' - Unselect All Allows you to deselect all the components in the fluid

Ared cross X '|nd|cates that Components icon e package.

the component is not

selected. Select All _— Allows you to select all the components in the fluid
Components icon = package.
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Refer to Section 10.2 - Utility
Database View in the User
Guide for more information.
Refer to Section 10.1 -
Capital Cost View in the
User Guide for more
information.

4-10

Simple Column View

Oprions Page

The Options page allows you to manipulate the configuration of the

column.

p¥sci

IS[= E3

Setup —Dptian:

Fluid Package
Options

I~ Check for Azeatropes

Retrafit Use Partial Condenzers
Use Caaling "W ater

Default Key Recovery ID-9500
R/Rmin I1.1DD

~Economic:

Utility Databaze |

Lapital Cost Shaftwork Model

—
Selupl Specifications I Summary I Perfoimance IF'IUlS I Motes |

x ] I T T % B o

The following table lists and describes the objects that are available in

the Options page.

Object ‘ Description

Check for Azeotropes
checkbox

Allows you to toggle between checking or not checking for
azeotropes when designing/calculating the column.

Show Units in Summary
View checkbox

Allows you to toggle between displaying or hiding the
units on the figure in the Summary tab.

Use Partial Condenser
button

Allows you to use partial condensers for the column.

Use Cooling Water
button

Allows you to use cooling water for the condenser.

Default Key Recovery
field

Displays the recovery fraction of light and heavy key
component. The default value is 0.95.

R/Rmin field

Allows you to specify the ratio between the reflux and the
minimum reflux. The default value is 1.10.

Utility Database button

Allows you to access the Utility Database view. This view
displays the information about all the utilities available in
DISTIL.

Capital Cost button

Allows you to access the Capital Cost view. This view
contains the options used to calculate the size and cost of
the column.

Shaftwork Model button

Allows you to access the ShaftWork Model view. Refer to
the ShaftWork Model View section for more information.
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The ShaftWork Model is
required when the product
stream (from the condenser)
needs to be cooled below the
ambient temperature.

When the product stream is
below the ambient
temperature, the shaft work
value is calculated.

Shaftork Model View

The ShaftWork Model view allows you to specify the parameters used to
calculate the shaft work.

¥ Shaftwork Model

Carnat Cycle Parameters

[-[O]
Name  [Shaftork Model Nates
| =
Threshold Temperature -20.00
Ambient Temperature 25.00
Camot Cycle Efficigncy p.7500 J

Refer to Section 9.4.5 - Shaft Work Model from Reference Guide for

more information.

The following table lists and describes the objects available in the

ShaftWork Model view:
Object ‘ Description
Name field Allows you to change the ShaftWork Model view title by

entering a new name in the field.

Temperature field

Threshold Allows you to specify the threshold temperature. The default
Temperature field value is -20°C.
Ambient Allows you to specify the ambient temperature. The default

value is 25°C.

Carnot Cycle
Efficiency field

Allows you to specify the efficiency of the Carnot cycle. The
default value is 0.75.

Notes group

Allows you to enter information regarding the settings of the
shaftwork model.
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You can use the options in the
Retrofit page only after you
have successfully completed
the column design.

You must specify the number
of trays value to be more than
the minimum number of trays
at total reflux.

4-12

Simple Column View

Refrofir Page

The Retrofit page allows you to design the column based on the number
of trays instead of the reflux, and to optimize the column’s pressure to
minimize the cost, vapour load, duty, or shaft work.

Figure 4.10

= =l 3
Setup rédjust Traps | Pressure Optimizatio
Fluid Package Upper Bound ISDD_U kPa
Options binimun Trays &t Total FReflus
|1 000 kP,
. Lower Bound el

Target # of Traps

IT 9.44
Maw # of Iterations |5

DObjective Function

o =l

Modiy B/ Fbiin |

I Total &nhualized Cost

DOptimize Pressure |

—
Selupl Specifications I Summary I Perfoimance IF'Iots I Motes |

| I T O % B o

The following table lists and describes the objects available in the

Retrofit page:

Object ‘ Description

Minimum Trays At
Total Reflux field

Displays the minimum number of trays at total reflux for the
current column design.

Target # of Trays

Allows you to specify the fixed number of trays the column
contains.

Modify R/Rmin
button

Allows you to begin modification of the reflux ratio based on the
fixed number of trays you specified.

Upper Bound field

Allows you to specify the maximum pressure allowed in the
column.

Lower Bound field

Allows you to specify the minimum pressure allowed in the
column.

Max # of Iterations
field

Allows you to specify the maximum number of iterations
allowed in the calculation.

Objective Function
drop-down list

Allows you to select the variable that is set to the minimum
value to generate the optimum pressure.

Optimize Pressure
button

Allows you to begin maodification of the optimized pressure
based on the selected variable in the Objective Function drop-
down list.
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You can specify either the
temperature or pressure of
the feed stream, but not both.

You can specify the flow rate
in mole basis only, but DISTIL
can display the flow rate at
different basis.

4.2.2 Specificarions Tab

The Specifications tab is divided into two pages: Feed and Splits.

Feed Page

The Feed page allows you to manipulate the feed stream.

Figure 4.11

p¥ simple Column: 5C1 =]
Specificati Composition  Basis: Mole
Feed Temperature [C] 9917 tethanal 0.0500
Fressure [kPa] 101.3 Ethanol 0.1000
Splits Quality 1.000 2-C3al 0.0500
“fapour Fraction 0.0000 1-C3al 0.2000
i-Cdal 0.0500
Flawrate [kamole/h 1] 1000 1-C4al 105500
I ass Flow Rate [kash] E.571e+004
Ligt/al Flaw Fiate [m3/sh] 81.28

Setup  Specifications | Summary I Perfoimance IF'Iots I Motes |

IS e 0L T % (B .

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

Object ‘ Description

Temperature cell Allows you to specify the temperature of the feed stream.

Pressure cell Allows you to specify the pressure of the feed stream

Quality cell Allows you to specify the quality of the feed stream. The default
value is 1.

Vapour Fraction cell Displays the vapour fraction of the feed stream. The feed

stream will always be in pure liquid phase, so the vapour
fraction value is always 0.

Flowrate cell Allows you to specify the flow rate of the feed stream. The
default value is 1000 kgmole/h.

Mass Flow Rate cell Displays the feed stream flow rate in terms of mass.

LigVol Flow Rate Displays the feed stream flow rate in terms of liquid volume.

cell

Composition table Displays all the components available in the feed stream. You

can specify the composition of the feed stream by entering the
fraction value in the appropriate cells.

4-13
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Intermediate components are
components that falls
between the specified light
key and heavy key
components.

4-14

Simple Column View

aplifs Page

The Splits page allows you to specify the key components in the light
and heavy splits.

Figure 4.12

p¥sci

Specifications

Feed
Splits

*

S [=] E3
Product A
3l -
i-Cd
nC4
R .ZJ
Product B
nC4 N
nCh
C6
r? .:J
Light 5plit
n-Cd -
Heawy 5plit
Ca i
¥ Optirize Interm. Keys
—_—
Setup  Specifications | Summary I Perfoimance IF'IUlS I Motes |
e G e i

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

page:

Object ‘ Description

Feed list

Displays all the components available in the feed stream.

Product A list

Displays all the components available in the Product A stream. This
list is empty when the column design is not complete.

Product B list

Displays all the components available in the Product B stream. This
list is empty when the column design is not complete.

Light Split
drop-down list

Allows you to select the “light key” component for the Product A
stream. The selected component will be the second last heaviest
component allowed in the stream.

Heavy Split
drop-down list

Allows you to select the “heavy key” component for the Product C
stream. Any components heavier than the selected component will
also be allowed in the stream.

Optimize
Interm. Keys
checkbox

Allows you to toggle between optimizing or not optimizing the
composition fraction of the other components in the product stream.
If you want a certain fraction of intermediate components in a
product stream, uncheck this checkbox and specify the fraction you
want in the Recovery Matrix View.
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4.2.3 Summary Tab

The Summary tab contains a figure that represents the simple column
configuration and its connectivity with all flowrates, temperatures,
pressures, and duties.

Figure 4.13

pfsCl =
321.0kPa -8.914e+00E kJ/h
- LB = Product &
[a 7 334e-01 351.2 komoledh
7
Feed ————— >
1000 kgmalesh
[g 05810
FEE 9.831e+006 klth
Kre 15 Sl Product B
CapEx  4.121e+005 Cost 5488 kamole/h

OpEx: 11972002 Cost/s
TAC: 14452002 Costls | &

i Setup | Specifications  Summary | Perfomance | Plots | Motes
b INEEIEEREE o 0 T % B oo

To access more detailed information about the streams and sections in
the column design, move the mouse pointer over the name of the object
and click the button that appears. In the figure above, the mouse pointer
has activated the Product A button for Product A stream.

The following table lists and describes the objects available in the

Summary tab:
Object ‘ Icon ‘ Description
Feed button Allows you to access the Feed Stream view. Refer to
the Stream Details View section for more
information.
Section Details icon Allows you to access the Section view. The Section
E| view contains detail information about the selected
7 section. Refer to the Section Details View section
for more information.
The number below the icon indicates the tray
number in which the section ends.
Condenser icon Displays the tray number of the stream that enters
Q the condenser.
Reboiler icon Displays the tray number of the stream that enters
([1E]L | the reboiler.
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Object ‘ Icon ‘ Description

Change Column Allows you to toggle between setting the condenser
Condenser to E of the column to a partial or a total condenser.

Partial/Total 2
Refer to the Stream Details Product A button Allows you to access the Product A stream view.
View section for more -
information about the Product Product B button Allows you to access the Product B stream view.
stream view. Summary group Displays the capital expenditure, operation

expenditure, and the total annual cost (TAC) values
for the column design.

Stream Details View

The Feed Stream and Product Stream views display detailed information
about the selected stream. You cannot modify any information in these

views.
Figure 4.14
Feed Stream ]
Qualiy 1.000 Quiality 1.000
"apour Fraction 0.0000 Yapour Fraction 0.0000
Temperature [C] 9367 Temperature [C] 46.31
Pressure [kPa] 100.0 Pressure [kPa] 1670
Flowrate [kamole/h] 100.0 Flowrate [kamole h] 39.25
tazs Flowrate [kash] 5589 tdags Flowrate [kg/h] 2355
Ligt'ol Flowrate [m3/h] E.387 Lig\ol Flowrate [m3/h] 2.964
Basiz: Mol Baziz: Mole
Methanol 0.2000 ;I Methanal 0.0000 &
Ethanal 0.1500 Ethanal 0.0191
2-C3al 0.2000 ’J 2-C3al 0.4841
1-C3al 0.2000 1-C3al 0.4841
i-Cdal 01000 = i-Cdal 0.0127 =

To access the Feed Stream details view:

1. Ensure that you have a complete column design.
For complete column designs, the status bar has a green
background and displays the message Calculations are successful.

Click the Summary tab.

wn

Move the mouse pointer over the stream’s name. The Feed/Product
Details button will appear.

4. Click the Feed/Product Details button. The Stream Details view
about the selected stream will appear.
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The variables that can be
changed are indicated by the
blue colour text.

The “---" beside a variable
indicates that no value have
been specified for that
variable.

n

Section Details icon of the 2nd
section in a column

seciion Defails View

The Section Details view displays detailed information about the
selected section. You can modify some of the variables in the view.

Figure 4.15

The variables that you can
Top Pressure [kPa] 101.3 Change are:

Battom Pressure [kPa] 101.3

Pressure Drop [kPa] 0.0000 . Top Pressure

Top Temperature [C]

Bottom Temperature [C] 1124 + Bottom Pressure

Dty [Mw"] 8187 e Pressure Drop

‘Wapour Flow [kgmale/h] E82.1

Liquid Flow [kgmle/h] 1402 + Top Temperature
Murnber of Traps 11 * Bottom Temperatu re
Height [m] 7706

Diameter [m] 2680

Ultility Uzed LF Steam

To access the Section Details view:

1. Ensure that you have a complete column design. For complete
designs, the status bar background is green and displays the
message Calculations are successful.

Click the Summary tab.

Move the mouse pointer over the section in the column that you
want to observe. The Section Details icon will appear.

4. Click the Section Details icon. The Section Details view about the
selected section will appear.
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4.24 Performance Tab

The Performance tab is split into five pages: CapEx, OpEx, Op.
Conditions, Sections, and Volatilities.

CapEx Page

For more information about The CapEx page displays all capital cost information for the simple
the capital cost refer to 2 . . .
Chapter 10 - Sizing and column conflguratlon: including column §hells .and heat‘ exchang(.ers
Costing in the User Guide. (condensers and reboilers).You cannot edit the information on this
page.
Figure 4.16
= =l 3
o —Summar
i Capital Expenditure [Cost 4.121e+005
CapEx Operating Expenditure [Cost/s] 1.197e-002
OpE T otal Annualization Cost [Cost/s] 1.446e-002
pEx
Op. Conditions Column M ame Trays | Diameter Height Cost Index
N Column Shell | 16.00 | 1.734m | 9.315m | 3.1072+005 Cost
Walatilities
Exchanger Mame Aled Cost Index
Column Condenser 40.37 m2 E.473e+004 Cost
Column Febailer 14.00 m2 3.665e+004 Cost

Setup] Specifications ISummar_l,l Performance | Plots | Motes

¥ [Sensitivity Analsis” | IR EE COM .
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For more information about
the operating cost refer to
Chapter 10 - Sizing and

Costing in the User Guide.

OpEx Page

The OpEx page displays all the operating cost information regarding the
simple column configuration.You cannot edit the information on this

page.

Figure 4.17

pEsCl =] E3

Parf,
F

CapEx

OpEx

Op. Conditions
Sectionz

Wolatilities

—Summar

Capital Expenditure [Cost 8.473e+005

Operating Expenditure [Cost/s] 4.386e-002

T otal Annualization Cost [Cost/s] 4.898e-002
~Heating

[ Marne [ Diuty [ Coast

| LPSteam  3.922e+007 kl/h  2.070e-002 Cast/'s
—LCoaling

| Hame [ Duty Cost

I Refrigerant 1 -3.044e+007 kb 2.315e-002 Costds
—apour Flovirate Tatal Shaft ol

Fieboiler Dutlet apour [kgmoledh
Condenser Inlet Y apour [kgmole/h]

1562 | | =
- {unnun

*

Setup] Specifications ISummar_l,l Performance | Plots | Motes

| I T O % B o

0. Conditions Page

The Op. Conditions page allows you to manipulate the operating
conditions in each section of the column(s).

Figure 4.18

»?sci

Perf Section 1 2
(s (BRI ERE] 50,0 50,0
OpEx Bottom Pressure [kPa] 500.0 500.0
0p. Conditions Pressure Drap [kPa] 0.0000 0.0000
: Top Temperature [C] 23.45
Gections Battarn T emperature [C] 8385
Wolatiities FRi/Rimin 1.100 -

Lltility Used Fiefrigerart 1 LP Steam
Dty [kd/h] -3.044e+007 3.922e+007
Shaftwark [k /h] 0.0000 0.0000

* i""SensltNlty Analysi

IH[=] 3

a

Setup] Specifications ISummar_l,l Performance | Plots | Motes

[ Caleulations are suecessful | 3+ -} T

B W o
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This --- indicates that no value
has been specified for that
variable.

This *** indicates that the
variable value has been
optimized. You cannot change
this value, until you uncheck
the Optimize Interm. Key
checkbox (Specifications tab,
Splits page).

Refer to Section 1.1.5 -
Utility Selection for
Condenser/Reboiler for
information on how DISTIL
selects a utility.

4-20
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The icon on the right side of the table displays a red dot that indicates
which section you have selected in the table. In the figure above, the
selected section is 1, and the red dot appears in section 1 on the column.

The following table lists and describes the objects available in the Op.

Conditions page:

Object ‘ Description

Section cell

Displays the section number.

Top Pressure cell

Allows you to specify the pressure at the top tray of the active
section.

Bottom Pressure
cell

Allows you to specify the pressure at the bottom tray of the
active section.

Pressure Drop cell

Allows you to specify the pressure difference between the top
and bottom tray of the active section.

Top Temperature

Allows you to specify the temperature at the top tray of the

cell active section.
Bottom Temperature | Allows you to specify the temperature at the bottom tray of the
cell active section.

R by Rmin Value cell

Allows you to specify the ratio of reflux/minimum reflux for the
active section.

Utility Used cell

Allows you to select a different utility for the active section by
accessing the drop-down list.

Duty cell

Displays the amount of energy per hour required for the
selected utility.

ShaftWork cell

Displays the amount of energy per hour required by the
shaftwork.
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Sections Page

The Sections page displays the configuration of each section in the
complex column design. You cannot modify the values on this page.

Figure 4.19

pfsCl =
Performance  ||Section 1 2
(L Tt 7000 5000 {i
OpEx Minimurn No. of Trays 1.280 1.614
Dp. Condtions Diameter [m] 1.556 1.734
i Height [m] 4.200 5115
Sections
Wilatilties “Wapour Flow [kgmole/h] 3770 3770
Liguid Flow [kgmole/h] 2576 1026
LA Ratio E.833e-002 272
Frod Guality 1.000 1.000
Selup Specifications | Summary  Performance | Plats | Motes
INEEIEEREE o 0 T % B oo

Volafilifies Page

The Volatilities page displays the calculated relative volatility of each
component at different sections in the column design. You cannot
modify the values on this page.

pEsCl =l
Perf Relative Valatilities

CapEx Companents | Section1-2 |
OpEx ] 119.4
- i-C4 44.91
Op. Conditions nod 304
Sections rC5 10.40
Volatilities C6 3.279
c7 1.000

Setup Spaclflcallons | Summary  Performance | Plats | Motes
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The relative volatility values
depend strongly on the
pressure, temperature, and
the composition of the
mixture.

For information on short-cut
models, refer to Section 4.4.1
- Shortcut Method in the
Reference Guide.

For information on
manipulating plots, refer to
Section 7.4 - Plot Area and
Chapter 8 - Plot Properties
in the User Guide.

4-22
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Relative volatility represents the ease of separation of a component in
the mixture. It is defined using the least volatile component as the base
(i.e., relative volatility of the heaviest component in the mixture is 1). So
the higher the value of volatility, the easier it is to separate the
components from the heaviest component using distillation.

This information is useful for judging the assumptions of short-cut
models (like Underwood and Winn's method). If the relative volatility
values in different sections are significantly different, then the results of
short-cut methods are less accurate.

DISTIL recommends you view the relative volatility values to see if the
short-cut method is accurate or not.

In all cases, the component order should not change with operating
conditions such as pressure, temperature, and composition. If the order
of decreasing volatility changes then the short-cut performance models
are inappropriate for the selected system.

4.2.5 Plofs Tab

The Plots tab contains a temperature vs. enthalpy graph.

Figure 4.21

p¥sCl M= E3
Temperature ws. Enthalpy

. Column Condenser

e Columin Reboiler

Temperature (C)
a

Dem 20 SOMm G oW BOE  fOem  Aoem  Goem oo

Enthalpy (kb

_ Setup] Specifications I Summary I Perfoimance  Plots | Motes |

2 [ Sensitily Anabysis | DRSS 2 0L T % B o
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4.2.6 Nores Tab

The Notes tab allows you to:

» Change the name of the operation by entering a new name in the
Name field. The new name will appear in the title bar on the
operation view.

Any changes made to the «  Enter information regarding the operation in the Notes text editor.

information in the Notes text
editor will appear in the text

editor located at the bottom of Figure 4.22

the Separation Manager view
when the Show Notes button [ T —— Hi= &
has been clicked.
Mame: ISC1
—Hote:
Enter information about the simple column here)| d
=
_ Setupl Specifications: ISummar_l,l I Perfarmnance IF'Ints anesl
X Sensitvip anabss | IS ¢ 0, T X (B o
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To access previously created
Column Sequencing
operation, refer to Section
1.2.2 - Editing an Operation.

Introduction

ol |

ntroduction

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

5.2 Column Sequencing View

To create a Column Sequencing operation, do one of the following:

* From the Features menu, select Column Sequencing
command.
* From the Managers menu, select Separation Manager. The

manager view appears. In the left list, select
ColumnSequencing, then click the Add button.

The property
package type
associated with
the selected
fluid package
appears here.

Figure 5.1

}’l:nlumn Sequencing: 2051 !E E
Yiewel Input Surmmmary Output Summary
b X L Property Package: Kabadi-Danner-Kabadi-Danne 5 Best Designs Selected from 5 Potential Design
= Z_EIS1 Peiformance of Best Design [Design 11—
[l Seenario 1 Fead B —= Columns: 3
- Design 1 @% [ 4 Products 8 B
i Design 2 [8 Compz] L Total Annwal Cost  4.024e+005 $*/vears
- Design 3 Capital Cost 1.516e+006 $*
N Des!gn 4 Surthesis I Total Anmualized Cost '@: Operating Cost 1.134e+005 $*Apears®
“ Diesign B Objective
Setup Flid Package Companent — | Selected |
Fluid Package Fladt = o4
Options nC4
iCh
nC5
Property Package I
— | _
— IKabad\rDanner—Kabaderann c7 o
ca s

—
Selupl Specifications I Products ITask I Performance I Hotes |
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For more information about The Column Sequencing view is a project view. All project views have
the project view, refer to three levels: Project, Scenario, and Design. Each level contains different
Section 2.3.5 - Project View . . . . .

in the User Guide. objects, tabs, and groups. The only group/object in the project view that

stays constant is the Viewer group, which allows you to navigate from
level to level.

The following sections describe in detail what options/objects each level
contains for the Column Sequencing view.

5.3 Project Level

For more information about At the Project level, the project view is the same for all operations. The

the options at Project level, Project level allows you to enter general information about the
refer to Section 2.3.5 -

Project View in the User operation.
Guide.
Figure 5.2
»* Column Sequencing: ZCS1 - O] x|
PMiswer Project Informatior
O x v { W ame: [FC51 Enginesr: | D ate: |D?f1mz ‘
12081
[} Seenario 1 ~Project Comment
i Design 1 -
Design 2 J
i Design 3
~Notes———— ~Selected Nate:
MLt | | Title Mot -1 Date |07/17/02
Add Delete j

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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The objects in the Viewer
group remain the same at all
three levels of the project
view.

- Seenaria 1
- Seenario 2

Viewer group

The status bar at the bottom
of the view also indicates what
information is required before
the operation can generate
results.

Scenario Level

§.3.1 Viewer Group

The Viewer group allows you to navigate between levels in the project
view and manipulate the levels. For more information on manipulating
the levels, see Section 7.5.1 - Viewer Pane in the User Guide.

The following table lists and describes the objects 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/
Design

Allows you to clone a selected scenario or design.

Delete Scenario/
Design

ﬂ Allows you to delete the selected scenario or design.

Open Viewer as
Separate Window

E Available at the Scenario and Design levels.
B

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

54 Scenario Level

At Scenario level:

* One of the Scenario names must be selected in the Viewer
group, as shown in the figure on the left.

e The Main (upper) pane allows you to manipulate composition and
flow rate for the overall sequence feed stream.

» The Worksheet (lower) pane contains several tabs that allow you
to manipulate the parameters of columns in the generated

sequence.

The following table lists and describes the objects at the bottom of the
Worksheet pane that are available on all the tabs:

Object ‘ Icon Description

Status bar Displays the status of the current Simple Column
operation.

Recovery Allows you access to the Recovery Matrix view. Refer to

Matrix icon the Recovery Matrix View section for more information.

Overall Mass
Balance icon

0]

Allows you access to the Mass Balance view. Refer to the
Mass Balance View section for more information.
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Object ‘ Icon Description
() Fraction Allows you to access the Basis Selection view. Refer to
Basis icon the 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

Recovery Matrix View

For more information about The Recovery Matrix view displays the fractional recovery of

the purpose of the Recovery .
Matrix, refer to Section 5.3.3 - components in each product stream.

Specification of Three

Product System from the Figure 5.3
Reference Guide.

S I I
C3 0.9500 0.0500 0.0000 0.0000
i-C4 0.0010 0.9930 0.0000 0.0000
n-C4 0.0500 0.3000 0.0500 0.0000
i-C5 0.0000 0.0500 0.9500 0.0000
nCh 0.0000 0.0000 0.9500 0.0500
Hz20 0.0000 0.0000 0.0500 0.9500
CE 0.0000 0.0000 0.0000 1.0000
To access the Recovery Matrix view, click the Recovery Matrix icon. The
table in the view will be blank unless you have a completed column
Recovery Matrix icon design. For completed designs, the status bar has a green background

and displays the message Calculations are successful.

Blue text indicates where you can change the composition fraction of
the intermediate components.

The *** text indicates that the value is the optimized value. To change
the optimized values, uncheck the Optimize Interm. Key checkbox
(Specifications tab, Splits page).
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You cannot change the values
displayed in black text.

You can change the feed
flowrate in the Specifications
tab, Feed page of the Column
Sequencing view.

L0d

Overall Mass Balance icon

5-6

Scenario Level

Mass Balance View

The Mass Balance view displays the mass flow rate of the components in
each product stream in a table format.

Figure 5.4

¥ scenario 3 - Mass Balance | _ (O] x|
Basiz: Ligvol
) B C
Methanol 0. 3035 0.0000 0.0000
Ethanol 0.6325 0.0148 0.0000
2-C3ol 0.0557 10,4658 0.0242
1-C3al 0.0000 0.5086 01181
iCdal 0.0000 0.0078 01383
1-C4al 0.0000 0.0000 0.7194

Flow Rates [kamole/h 2525 39.00 3575

Maszs FlowRate [kath] 1037 2337 25EE
Ligiol Flowrates [m3/h] 1.304 2838 3168

To access the Mass Balance view, click the Overall Mass Balance icon.
The table in the view will be blank unless you have a completed column
design. For completed designs, the status bar has a green background
and displays the message Calculations are successful.

Basis Selection View

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

Basis Selection E

& Mole Fraction
" Mass Fraction
i LigWal Fraction
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B

Molar Fraction
Basis icon

£

Mass Fraction
Basis icon

B

Liquid Volume
Fraction Basis icon

The Input Summary group will
appear mostly blank until you
specified the required
information for the column
sequencing. Refer to the
following sections for more
information.

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.

N

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

The fraction basis icon on the operation view changes according to
your selection.

3. Click the Close icon x|when you are done.

The following sections describe the tabs in the Simple Column view in
detail.

541 Main Pane

The Main pane, located at the top right side of the view, is divided into
two groups: Input Summary and Output Summary.

Figure 5.6

Input Surmmary Output Summary
Property Package: Kabadi-D anner-¥.abadi-D anne 5 Best Designs Selected from 5 Potential Design
Performance of Best Design [Design 1
Feed B - Columns 3
— =
(8 Camps] @% . HFiedlieis Total &nnual Cost 4.024e+005 $°/pears™
Capital Cost 1.516e+005 $*
gﬂ‘;’gﬁi Total Annualized Cost . Operating Cast 1.134e+005 $pears™

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

Object ‘ Icon ‘ Description

Input Summary group Displays the following information:

« property package associated with the
feed stream

« number of components in the feed stream

* number of product streams

« the synthesis objective for the column
sequence design

Press to generate Allows you to generate feasible column
feasibility column sequences to separate the feed into the
sequences icon selected products. Available only when you

have entered all required parameters.

5-7
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The Input Summary group will
appear mostly blank until
DISTIL has generated one or
more column sequence
design(s).

5-8

Scenario Level

Object ‘ Icon ‘ Description

Recovery Matrix icon

_ Allows you access to the Recovery Matrix view.
P For more information, refer to the Recovery
Matrix View section.

Mass Balance icon -

Allows you access to the Mass Balance view.
ol For more information, refer to the Mass
Balance View section.

Output Summary group

Displays the following information on the best
design in the selected scenario:

name of the design

number of columns in the design
total annual cost

capital cost of the design
operating cost of the design

542 Sefup Tab

The Setup tab is located in the Worksheet (lower) pane and is divided
into two pages: Fluid Package and Options.

Fluid Package Page

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

components for the feed stream.

Figure 5.7

Setup

Component [ Gelected |

Fluid Package
Fluid Package PR -
Options

Property Package

Peng-Fobinson-ldeal Gas

H20
C3
T4
n-C4
Lo
n-Ch
Ce

. Setup | Specifications J Products JTask Perfoimance J Motes
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A green checkmark
indicates that the component
is selected.

Ared cross X indicates that
the component is not
selected.

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 feed
stream.

5-9

Component column

Displays all the components in the selected fluid
package.

Selected column

Allows you to toggle the selection status of the
components by clicking the icon in the column.

Unselect All
Components icon

i

Allows you to deselect all the components in the fluid
package.

£ 1

Select All
Components icon

Y

Allows you to select all the components in the fluid
package.

Opfions Page

The Options page allows you to specify certain conditions for designing

and calculating the column sequence.

Figure 5.8

=

E conomic: —Accept tazk for optimization only if its——————

Setup '
. Recovery Fraction | 0.9500
Flb"d_ Package ER e 1100 Ltiity D atabaze | I~ Condenser Temperature is betwesn
Options Mo. of Designs g |2D oc 150.0C

and

~Dbjective Function————————

I Total &nnualized Cost 'l

LCapital Cost |
Shafbwork kodel |

I~ Behoiler Temperature is behween

[200E and |§Dn 0C

[~ Mon-condensable Light Product

I Disable Azectrope Check

—
Selupl Specifications I Products ITask I Perfoimance I Notes |

L OGN EC S

The following table lists and describes the objects that are available in

the Options page.

Object

Recovery Fraction cell

‘ Description

Allows you to specify the recovery fraction of light and
heavy key components. The default value is 0.95.

R/Rmin cell

Allows you to specify the ratio between the reflux and the
minimum reflux. The default value is 1.10.

No. of Designs cell

Allows you to specify the maximum number of the best
designs that will be kept in the scenario. The default value
is 5.

5-9
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DISTIL will keep the column
sequence designs with the
minimum value of the selected
objective function.

Refer to Section 10.2 - Utility
Database View from the User
Guide for more information.

Refer to Section 10.1 -
Capital Cost View from the
User Guide for more
information.

5-10

Scenario Level

Object ‘ Description

Objective Function drop-
down list

Allows you to select the objective function of the column
sequence calculation. The default selection is Total
Annualized Cost.

Non-condensable Light
Product checkbox

Allows you to toggle between allowing or not allowing a
vapour product stream in the columns.

Check to allow vapour products or uncheck to allow only
liquid products.

Disable Azeotrope Check
checkbox

Allows you to toggle between checking and not checking
for azeotropes during the column sequencing
calculations.

Utility Database button

Allows you to access the Utility Database view. This view
displays the information about all the utilities available in
DISTIL.

Capital Cost button

Allows you to access the Capital Cost view. This view
contains the options used to calculate the size and cost of
the column.

Shaftwork Model button

Allows you to access the ShaftWork Model view. Refer to
the ShaftWork Model View section for more information.

Condenser Temperature
is between checkbox

Allows you to toggle between performing or not
performing the optimization when the condenser
temperature is within the specified temperature range.
When this checkbox is checked, the text in the fields
below the checkbox becomes blue. This indicates you can
specify the temperature range you want.

« Specify the lowest temperature of the temperature

range in the left field.

« Specify the highest temperature of the temperature
range in the right field.

Reboiler Temperature is
between checkbox

Allows you to toggle between performing or not
performing the optimization when the reboiler temperature
is within the specified temperature range.
When this checkbox is checked, the text in the fields
below the checkbox becomes blue. This indicates you can
specify the temperature range you want.

« Specify the lowest temperature of the temperature

range in the left field.

« Specify the highest temperature of the temperature
range in the right field.
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Shaftork Model View

The Shaftwork Model is The ShaftWork Model view allows you to specify the parameters used to

required when the product
stream from the condenser calculate the shaft work.

needs to be cooled below the
ambient temperature. Figure 5.9

¥ Shaftwork Model [_ O]

Mame IShafthrk Model Mote:

[ I

Carnat Cycle P

Threshold Temperature |-2D.DU
Ambient Temperature |25-DD
Camot Cycle Efficiency ID'?5UD ;I

The following table lists and describes the objects available in the

ShaftWork Model view:
Object ‘ Description
Name field Allows you to change the Shaftwork Model view title by
entering a new name in the field.
Threshold Allows you to specify the threshold temperature. The default
Temperature field value is -20°C.
When the product stream is Ambient Allows you to specify the ambient temperature. The default
below the ambient Temperature field value is 25°C.
t;rlr;;;eirsatcuarlihfgteezhaft work Carnot Cycle Allows you to specify the efficiency of the Carnot cycle. DISTIL
’ Efficiency field default value is 0.75.
Notes group Allows you to enter information regarding the settings of the
shaftwork model.

Refer to Section 9.4.5 - Shaft Work Model from Reference Guide for
more information.

5-11
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You can specify either the
temperature or pressure of
the feed stream, but not both.

You can specify the flow rate
in mole basis only, but DISTIL
can display the flow rate in a
different basis.

5-12

Scenario Level

543 Specificafions Tab

The Specifications tab is divided into two pages: Feed and Splits.

Feed Page

The Feed page allows you to manipulate the feed stream.

Figure 5.10

Ligol Flaw Rate [m3/h]

1324

Specifications LComposition Basiz: Mole

Feed Temperature [C] E2.00 Component Compaositiot |}

Spits Pressure [kPa] B00.0 H20 0.7000

Cluality 1.000 C3 0.1000

"Wapour Fraction 0.0000 i-C4 01000

_ n-C4 0.0500

Iolar Flow Fate [komole/h 1250 i-C5 0.2000

Maszs Flow Fate [kg/h] 8.342e+004 n-C5 01000

CE

03500

—_—
Setup Specificaliunsl Products ITask I Perfoimance I Motes |

E AR e

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

page:

Object ‘ Description

Temperature cell

Allows you to specify the temperature of the feed stream.

Pressure cell

Allows you to specify the pressure of the feed stream

Quality cell

Allows you to specify the quality of the feed stream. The default
value is 1.

Vapour Fraction cell

Displays the vapour fraction of the feed stream. The feed
stream will always be in pure liquid phase, so the vapour
fraction value is always 0.

Molar Flowrate cell

Allows you to specify the flowrate of the feed stream. The
default value is 1000 kgmole/h.

Mass Flow Rate cell

Displays the feed stream flow rate in terms of mass.

LigVol Flow Rate
cell

Displays the feed stream flow rate in terms of liquid volume.

Composition table

Displays all the components available in the feed stream. You
can specify the composition of the feed stream by entering the
fraction value in the appropriate cells.
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aplifs Page

The Splits page allows you to specify the number of product streams and
the key components in the light and heavy splits.

Figure 5.11

e ~Product —Split Kes
Specifications -
Mo. of Products :I Light Keys Heawy Key
e Splts /B c3 nCa
Splits fiezd SpltE /C nCa s
Product & i ¥
Product B SplitC /D n-CH Hz0
Product C
] Product D

Setup Specificaliunsl Products ITask I Perfarmance I Notes |

T P T

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

Object ‘ Description

No. of Products | Allows you to specify the number of product streams in the column

field sequence design.

Feed list Displays all the components available in the feed stream.
The number of product Product list Displays the name of each product stream. DISTIL automatically
streams in the Product list names each product stream with the following Product n, where the
depends on the number of n represents a letter of the alphabet, starting at A.

product streams you specified

in the No. of Products field. Split Keys table | Displays the splits for the pairs of product streams and allows you to

specify the split for each product streams.

Light Keys Allows you to select the “light key” component for the first product
column stream in the split pair. The selected component will be the second
last heaviest component allowed in the product stream.

To select a component, click the down arrow _~1in the cell to open
the drop-down list.

Heavy Key Allows you to select the “heavy key” component for the second
column product stream in the split pair.

To select a component, click the down arrow _~|in the cell to open
the drop-down list.

5-13
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Refer to the Recovery Matrix
View section in Section 5.4 -
Scenario Level for more
information.

The blue text in the Recovery
Fractions table indicates that
you can change the value.

5-14

Scenario Level

5.44 Products Tab

The Products tab is divided into two pages: Recovery Matrix and Mass

Balance.

Recovery Marix Page

The Recovery Matrix page contains the Recovery Matrix, which displays
how the fraction of the components are split into each product stream.

Figure 5.12

Products

Recovery Matrix

Mass Balance

~Recoven Fraction

A B | C [ 1] [
[0} 0.3500 0.0500 0.0000 0.0000
iC4 0.001o 03330 0.0000 0.0000
nC4 0.0500 03000 0.0500 0.0000
iCh 0.0000 0.0500 0.9500 0.0000
nCh 0.0000 0.0000 0.9500 0.0500
H20 0.0000 0.0000 0.0500 0.3500
CE 0.0000 0.0000 0.0000 1.0000

Setupl Specifications  Products | Task | Performance | Motes

LR O

Mass Balance Page

The Mass Balance page displays the mass flow rate of the components in
each product stream in a table format.

Figure 5.13

Products

Recoverny Matriz

Mass Balance

~Mass Balance
Basiz: Male

5 B C D [ -
C3 0.9734 0.0313 0.0000 0.0000
C4 0.0010 0.6248 0.0000 0.0000
nC4 0.0256 0.2814 0.0085 0.0000
HCE 0.0000 0.0625 06436 0.0000
nCh 0.0000 0.0000 03248 0.0111 =l
Molar Flow Rate [kgmoledh 1220 1939 3E5E BE2 5
Mass Flow Rate [ka/h] 2328 9615 | 2300e+004 | 4.672e+004
Lighol Flow Rate [m3/h] 2.478 18.04 38.45 71.22

Setup | Specifications  Products | Task | Performance | Motes
RO
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The number of tasks/splits in
a column sequence depends
on how many product streams
are specified.

5.45 Tash Tab

The Task tab allows you to modify/limit the configuration of the
columns in the generated column sequences. Each condition/limitation
is referred to as an instance. An instance is implemented/defined at the
separation of one component/product from the stream mixture. The
separation of one component/product from a stream mixture is referred
to as a task or split.

The Task tab is divided into five pages: Classification, Assets, Pressure/
Temp, Reflux, and Retrofit.

Classificarion Page

The Classification page allows you to specify the number and types of
instances/limitations you want to use within the calculations used to
generate the column sequence designs.

Figure 5.14

Task ¥ View Task Conditions i 5 = g -
S Tessure op Temp attom Temp
Classificalion | b of Instances | Witirey [kP2] K] Q]
Aszels 1 20.00
PressuiedTem Task classifications bazed o 2 30.00
P % |nstance Condtions 3 40.00
Fieflu " Split Conditions
Retrafit " Column Feed Stream Group
" Column Top Product Group
 Column Bottom Product Group Populate Task Dperating Conditions |
N Setupl Specifications I Products Taskl Perfarmnance INntEs]
RO
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The variables in the table vary
depending on which task
classification radio button was
selected.

The number of instances in
the table depends on the
value entered in the Number
of Instances field.

5-16

Scenario Level

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

Classification page:

Object ‘ Description

View Task Conditions
checkbox

Allows you to toggle between displaying or hiding task
conditions in the Pressure/Temp, Reflux, and Retrofit
pages.

Number of Instances
field

Allows you to specify how many limitations/conditions you
want to use in the column sequence calculations. The
default value is 1.

An integer value is used to identify each instance,
beginning at 1.

Task classifications
based on group

Allows you to choose the task classification by selecting
the appropriate radio button.

Instances table

Allows you to specify the pressure, top temperature, and
bottom temperature for each instance.

Available only when the Instance Conditions radio button
is selected.

Split Group table

Allows you to specify the pressure, top temperature, and
bottom temperature for each split group and instance.

Available only when the Split Conditions radio button is
selected.

Feed Stream Group table

Allows you to specify the pressure, top temperature, and
button temperature for each feed group and instance.

Available only when the Column Feed Stream Group radio
button is selected.

Top Product Group table

Allows you to specify the pressure and top temperature
for each top product stream and instance.

Available only when the Column Top Product Group radio
button is selected.

Bottom Product Group
table

Allows you to specify the pressure and bottom
temperature for each bottom product stream and
instance.

Available only when the Column Bottom Product Group
radio button is selected.

Populate Task Operating
Conditions button

Allows you to include the specified tasks/conditions from
the current table in all the possible splits of the column
design calculations.
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Rssers Page

The Assets page allows you to limit the number of trays within the
columns in the generated column sequence designs.

Figure 5.15

Task Split Grouy Instance Fixlray Target Tray

A /B 1 v 20.00

Classification B/ ] ™ E5.00

Assets -C/D- 1 [ 30.00
-D/E- 1 v 75.00

PressuredTemp v

Reflux

Retrafit

Fopulate Column Retrafit Information |

N SEtupI Specifications I Products Taskl Perfarmance INotes]

T P T

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

page:

Object ‘ Description

Split Group column

Displays all the split product pairs.

Instance column

Displays the identification number of the instance that will
be applied to the split product pairs.

Fix Tray column

Allows you to toggle between fixing or not fixing the
number of trays for the associated split product pair.

Target Tray column

Allows you to specify the number of trays target value for
the associate split product pair.

Information button

Populate Column Retrofit

Allows you to use the conditions from the current table in
all the possible splits of the column design calculations.

5-17
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L

Press to generate feasible
column sequences icon

The task name indicates
which product stream is being
separated from the mixture
(e.g., B/ICD means product B
is being separated from the
mixture containing B, C, and
D).

5-18

Scenario Level

Pressure/Temp Page

The Pressure/Temp page allows you to:

Specify pressures and/or temperatures for splits.
Confirm that the instance you specified in the Classification
page is applied to all the possible splits.

Check the calculated operating pressure for the specified top or
bottom temperature.

The operating pressures do not appear until you click the Press
to generate feasibility column sequences icon.

Figure 5.16

Task Tazk Mame ABCDE || A/BCDE | A/BCDE | AB/CDE | AB/CDE | AB/CDE | ABC/DE | ABC/DE | AE

Instance 1 2 g 1 2 3 1 2

Classification Accept task x X

Bzzets e

o T Pressure [kPa] -

f EMP Top Temp [C] 2000 2000 4000 2000 3000 4000 2000 30.00 o

Reflus Battom Temp [C] =

Retrafit L=
Op. Pressure [kPa] EE5.E 8231 1013 3733 4876 E14.2 287 364.3 =
Calculation status B @ @ a a @
KIS i

Setup I S pecifications I Products Taskl Perfoimance I Motes |
L Celedlatonsavesuesessfl ] AR e

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

Object ‘ Icon ‘ Description

Task Name row

Displays the name of the task.

Instance row

Displays the identification number of the instance.

row

Accept task

Allows you to toggle between accepting or rejecting the
specified instance for the column sequence calculations.
* The green checkmark indicates acceptance.
« The red X indicates rejection.

Pressure row

Allows you to specify the pressure for the associated task.

Top Temp row

Allows you to specify the top temperature for the
associated task.

row

Bottom Temp

Allows you to specify the bottom temperature for the
associated task.

row

Op. Pressure

Displays the calculated operating pressure for the
associated task.
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The task hame indicates
which product stream is being
separated from the mixture
(e.g., B/ICD means product B
is being separated from the
mixture containing B, C, and
D).

Object ‘ Icon ‘ Description

Calculation
status row

® @

Displays an icon to indicate the calculation status of the
associated task.
« The green icon indicates that calculation was
successful.

¢ The red icon indicates that calculation has not been
performed or was not successful.
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Accept All Task
icon

Y

Allows you to accept/apply all instances on all the tasks
listed in the table.

Reject All Task
icon

i
L1

Allows you to reject/remove all instances on all the tasks
listed in the table.

Invert Selection
icon

EET
111

Allows you to invert the accept/reject status of all
instances on all the tasks listed in the table.

Reflux Page

The Reflux page shows how each specified instance/condition and
minimum reflux ratio affect the configuration of the trays in each task.

Figure 5.17

o Task Hame Z/BCDE || AB/CDE | ABC/DE | ABCD/E | A/BCD | ABJCD | ABC/D | B/CDE | B
Instance 1 1 1 1 1 1 1 1
Classification Accept task
Agzets ==
Actual Trays 2200 3100 2200 §100| 2400 3200| 2200 50.00 =
Fressure/T emp o 1 s 8221 | 21.75| 7701 | 2906 8127 | 2156| 7447 | 2016 o
Reflux Diameter [m] 06167 | 1286 0632 | 1.254| 05122| 1.157| 07213 1008 0 ==
Retrafi
et R/Rmin 7100 2000 1400 1.050| 1050 2000| 1100 1.100 £2
Calculation status @ ] [l i) [l @ ] ]
KX ]
Setup I Specifications I Products Taskl Perfoimance I Notes |
o Cakddionsaesueeesshl | LORNE

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

Object ‘ [[ofe]y] ‘ Description

Task Name row

Displays the name of the task.

Instance row

Displays the identification number of the instance.

Accept task
row

Allows you to toggle between accepting or rejecting the
specified instance for the column sequence calculations.

« The green checkmark indicates acceptance.
¢ The red X indicates rejection.

Actual Trays
row

Displays the calculated number of trays.

5-19



5-20

The task name indicates
which product stream is being
separated from the mixture
(e.g., B/ICD means product B
is being separated from the
mixture containing B, C, and
D).

5-20

Scenario Level

Object ‘ Icon ‘ Description

Minimum Trays
row

Displays the minimum number of trays required, based on
the minimum reflux ratio.

Diameter row

Displays the calculated diameter of the trays.

B

R/Rmin row Allows you to change the minimum reflux ratio for the
associated task.

Calculation Displays an icon to indicate the calculation status of the

status row associated task.

« The green icon indicates that calculation was
successful.

« The red icon indicates that calculation has not been
performed or was not successful.

Accept All Task
icon

Y

Allows you to accept/apply all instances on all the tasks
listed in the table.

Reject All Task
icon

i
E1 1]

Allows you to reject/remove all instances on all the tasks
listed in the table.

Invert Selection
icon

ETT]
1

Allows you to invert the accept/reject status of all
instances on all the tasks listed in the table.

Refrofi Page

The Retrofit page displays how each specified instance/condition and
retrofit setting affect the reflux of each task.

Figure 5.18

Task Task Name AJBLDE || AB/LDE | ABL/DE | ABCDJE | AJBLD | AB/CD | ABL/D | B/CDE | B
Instance 1 1 1 1 1 1 1 1
Classification Accept task
Agzets b
Adiust Traps o I v v v I I v -
Pressure/Temp Target Trays 2000 6500 3000 7500 2000 6500 3000 6500 P
Fleflux Minimum Trays 7009 2112 | A029| J360| (95| 2094 7764| 2135 =
Retrofit
etalt R/Rmin 1076 | 1.025| 1.024| 1.193| 1084 1.024| 1024 1025 £2
Calculation status @ ] ] ] ] -] -] =]
KNI 1|
Setup I Specifications I Products Taskl Perfoimance I Notes |
o Ceeddionsaesuscessfl ] LORNE S

The following table lists and describes the objects available in the

Retrofit page:

Object ‘ [[ofe]y] ‘ Description

Task Name row

Displays the name of the task.

Instance row

Displays the identification number of the instance.
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Object ‘ Icon ‘ Description

Accept task Allows you to toggle between accepting or rejecting the
row specified instance (on the associated task) into the
column sequence calculations.

« The green checkmark indicates acceptance.

» « The red X indicates rejection.
Adjust Trays Allows you to toggle between adjusting or not adjusting
row the trays according to the specified number of trays.

« Check the checkbox to adjust the trays.
« Uncheck the checkbox to leave the trays as they

are.
Target Trays Allows you to specify the number of target trays.
row
Minimum Trays Displays the calculated minimum number of trays.
row
R By Rmin row Displays the reflux ratio for the associated task and
instance.
Calculation Displays an icon to indicate the calculation status of the
status row associated task.
E * The green icon indicates that calculation was
successful.
& » The red icon indicates that calculation has not been
performed or was not successful.
Accept All Task . Allows you to accept/apply all instances on all the tasks
icon = listed in the table.

Reject All Task Allows you to reject/remove all instances on all the tasks

i
L1

icon listed in the table.
Invert Selection — Allows you to invert the accept/reject status of all
icon X3 instances on all the tasks listed in the table.
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Scenario Level

546 Performance Tab

The Performance tab displays the summary information on each

column sequence design generated by DISTIL.

Figure 5.19

Design | Na. of Columes Total Cost | Operating Cost | Capital Cost | Reboiler Wapaour | Rebailer Duty | Tatal Shaft Wark
§ [$*years*] [$"vears*] [$] [kgmoleh] [hAe] [tua]
Design 1 3| 40244005 | 1.134e+005 | 1.516e+008 160.1 1.351 0.0000
Design 2 3| 4.055e+005 1.194e+005 1.501e+006 200.7 1.474 0.0000
Design 3 3| 41184005 | 1.206e+005 | 1.528=+006 206.6 1.453 0.0000
Diesign 4 3| 4506e+005 | 1.568e+005 | 1.542e+006 163.9 1.353 0.0000
Diesign 5 3| 4534e+005 | 1.644e+005 | 1.517e+006 2135 1.534 0.0000

] Setup I Specifications I Products ITask Pellnlmancel Notes |
L Cdeddorsasueceshd ] ORI S

5.4.7 Nofes Tab

The Notes tab allows you to enter information about the selected
scenario in the Notes text editor.

Figure 5.20

Hate:

Eriter information regarding the scenario here

|

Setup I S pecifications I Products ITask I Perfoimance Notesl

T P T W
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5.5 esign Level

At Design level:

Miewer————————————— °

One of the Designh names must be selected in the Viewer group,

E_;ész 4 as shown in the figure on the left.
i Scenaiin 1 * The Main (upper) pane displays the process flow diagram (PFD)

Diesign 1
H Design 2
- Seenario 2 .

i Design 1

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 | icons is available at the

bottom of the view for all tabs:

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

5.5.1 Main Pane

The Main pane displays the PFD of the selected design, the flow rate,
and the composition of each stream in the PFD.

Figure 5.21

rDigtillation Column Sequence
R iie bt
bt
L
l—"'m.mn
i

1| | s

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

Object ‘ Icon ‘ Description

You can double-click on any
object in the PFD, except for
the streams, to open a

property view of the selected
object.

For more information refer to

the PFD Object View section.

Process Flow
Diagram

Displays the objects that make up the separation
sequence.

Zoom In icon

Increases the relative size of the diagram so you can
view the details.
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Object ‘ Icon ‘ Description

Reset Flowsheet [ Allows you to reset the focus on the PFD to the
Size icon DISTIL default setting.
=1

Decreases the relative size of the diagram to give
you an overview of the flow.

Zoom Out icon

Open Design as - Allows you to open the Main pane as a separate
Separate Window view.
icon

PFD Object View

Each Process Flow Diagram object in the Main pane, except for the
streams, has its own property view. The property view contains
information about the pressure within the object and the flow rate and
composition of the streams flowing into and out of the object.

To access the object’s property view, double-click the object in the PFD.

Column Sequencing operation contains the following PFD objects:

+ Column
Figure 5.22
’-’ Column 2
Daownstream Colum Distillate Compositior
Mame |Column 2 - ,W Methanol | 0.5729
M-CZ-oate | 04271
E-C2-pate | 0.0000
Flow R ate
Upstream Columi 57.59 kamale/h
Column 1 -
Pressure
Flow R ate —_— {00 kP
71.70 kamole/h
Feed Compasitior Flow Fiate Eottoms Compositior
Methanal | 0.4602 |1 411 kgmale/h Methanal | 0.0000
M-C2oate | 0.4603 M-C2oate | 0.5958
E-C2-oate | 0.0795 E-C2-oate | 04042
Downstream Columrr
m  |Column &
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 Decanter

Figure 5.23

»¥ Decanter 1 B
Downstream Colum Digtillate Compositio
Mame IDecantEH ’7 O Methanol | 0.1521
Ethanol | 0.2780
—_—— H20 | 05351
Flow Rat Berzene | (0.0345
patrean Calumitr IEEE? kgmolesh
[ =

Pressure—————
Flow F aty T TS
00.0 kgmole/h
Feed Composition—————————— Flow Rah Bottams Composition———————
Methanol | 01000 |44.13 kamolesh Methanol | 0.0340
Ethanol | 0.2000 Ethanol | 0.1013
H20 | 0.3000 H20 | 0.0023

Benzene | 0.4000 D ownstream Colum Berzene | 0.8624
’7 = |Column 3

You can view the previous or next object in the sequence by doing one of
the following:

e Onthe Main pane of the Column Sequencing view, double-click
the previous or next object in the sequence.

= * Inthe current object property view, click the Right-arrow icon in
the Downstream Column group to open the downstream object
view.
Right-arrow icon « Inthe current object property view, click the Left-arrow icon in the
pu | Upstream Column group to open the upstream object view.

Left-arrow icon
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Design Level

5.5.2 Streams Tab

The Streams tab contains information about all the streams in the

column sequence design. The information of the streams is divided into

four pages: Products, Intermediates, Feed, and AlL

Products Page

This page displays information about all the product streams.

Figure 5.24

Streams
Products
Intermediates
Feed
Al

Hame

Wapour Fraction
Prezsure [kPa]
Temperature [C]
Flow Rate [Molar
Meet Specs
H2o

[oec]

C4

n-C4

iCh

Shieam 3 I

0.0000
500.0
1162
562.5

0.2111
0.0000
0.0000
0.0000

0.0000

Stream &
0.0000
500.0
86.43
365.6

001#A
0.0000
0.0000
0.0085
06436

Stream B
0.0000
500.0
6.345
1220

0.0000
0.5734
0.0010
0.0256
0.0000

Shream 7
0.0000
500.0
46.03
199.9

0.0000
0.0313
06248
0.2814
0.0625

tSlleams Columnzs | Notes

Infermediates Page

This page displays information about all the streams internal to the

flowsheet.

Figure 5.25

Streams
Products
Intermediates
Feed
All

Hame

‘Yapour Fraction
Pressure [kPa]
Temperature [C]
Flows Fiate [Molar
Recycled to
Hz0

[oec]

iC4

n-C4

iCh

Shgam 2 I

0.0000
B00.0
Lemphys
E87.5
Colurnn 2
0.0051
01818
01818
0.0309
0.3636

Stream 4
0.0000
500.0
<LEmplys
321.9
Column 3
0.0000
0.3883
0.3883
01845
0.0338

|4

tSlleams Columns | Notes




Feed Page

This page displays information about the feed stream.

Figure 5.26

Streams
Products
Intermediates
Feed
Al

Column Sequencing

Hame Sheam 1 I ~
Wapour Fraction 0.0000 Bl
Pressure [kPa] <empys [
Temperature [C] CEmply
Flow Rate [Molar 1250
H20 0.1000
] 0.1000
HC4 0.1000
nC4 0.0500
CH 0.2000
nC5 0.1000 =

tSlleams Columnzs | Notes
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fll Page

This page displays information about all the streams in the column

sequence.

Figure 5.27

Shreams Hame Shrzam 1 I Strzam 2 Shream 3 Stream 4 Stream & tal
‘' apour Fraction 0.0000 0.0000 0.0000 0.0000 0.0000
Products Pressure [kPa] <emply B00.0 R00.0 B00.0 500.0 [
Intermediates Temperature [C] <emphy 4356 116.2 26.40 86.43
Flow Rate [Malar 1250 B37.5 562.5 321.9 365.6
Feed Stream Composition
All Hz0 0.1000 0.0031 0.2111 0.0000 0m#
[oec] 0.1000 01818 0.0000 03883 0.0000
iC4 0.1000 01818 0.0000 03283 0.0000
nC4 0.0500 0.0303 0.0000 01845 00085 x
| i
" Streams | Columnz | Notes
(r3
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Design Level

§.5.3 Columns Tab

The Columns tab displays information about all the columns in the
column sequence.

Figure 5.28

Mame
Fressure [kPa]
Feed

Top Product
Bottom Product

Capital Cost [Cost]
Operating Cost [Cost/ves|
Tatal Cost [Cost/vear]
Condenser Dty [kd/h]
Feboiler Duty [k /h]
Min Reflus Ratio
Reflux R atio

Rebail R atio

Diameter [m]

Height [m]

Mo of Traps

Feed Tray No
Shaftwiork [kl /h]

Calurn 1
500.0
Strzam 1

E.1EEe+005
2.168e+006
2.286e+006
1.413e+007
1.124e+008
<emplys
<emphys
1.2222
2561
1.457

1

1

0.0000

Column 2
500.0
Stream 2

5.517e+005
3.951 e+005
5.033+005
1.125e+007
7.683e+006
0772
0.8483
1.6272
2242
12973

23

10

0.0000

Column 3
500.0
Stream 4

3.885e+005
2.288e+005
3.023e+005
5.345e+006
B.034e+006
1.4130
1.5543
1.5551
1.493
§.858

14

8
0.0000

Streamz  Columns | Notes

5.54 Notes Tab

The Notes tab allows you to enter information about the selected
column sequence design in the Design Notes text editor.

Figure 5.29

Dresign Motes
Erter information regarding dezigns here J
Streams | Columns = Motes
g’
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