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Introduction

1.1 Introduction

Heat integration in HX-Net is designed for analysing and improving the
performance of heat exchanger networks (HEN). HX-Net focus on
analysing the networks from operations’ as well as design’s point of
view.

HEN operations features are designed to provide you with an
understanding of current plant operation and related issues such as
fouling. Furthermore fouling mitigation strategies can be studied and
simulated in HX-Net.

HEN design features assist the designer in understanding the gap
between current operation and the thermodynamic optimum
operation. Furthermore, the designer can use HX-Net to identify and
compare options to improve the performance and reduce the gap
between current and thermodynamic optimum operations.

To perform any heat integration study from a design or operations
perspective, HX-Net need the process requirements and the HEN that
achieves the process requirements. The terminology that is used in HX-
Net is “scenario” for process requirements and “design” for the HEN.

HX-Net exposes the heat integration functionality through the HI Case
and HI Project operations:

» HI Case limits you to working with one scenario and one design.
Thus HI Case is suitable for users who want to perform a quick
energy analysis or for users who wan to study current plant
operation.

» HI Project enables you to work with multiple scenarios and each
scenario could have multiple designs. Thus HI Project is more
suitable for users who want to make structured modifications and
compare those modifications. HI Project is also suitable for
performing revamp studies.
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If the utility in the Name cell is
a hot utility, you cannot
replace that hot utility with a
cold utility, until after you click
on the Name cell and press
DELETE.

Once the previous utility
occupying the row has been
deleted, you can select a
different type of utility to be
added in that row.

g

Open HEN Grid Diagram icon

111 Heaf Infeqrafion Case

The Heat Integration Case (HI Case) operation is a tool used to design
heat exchanger network (HEN) and perform simulation analysis on the
HEN. HI Case contains one scenario/one set of input parameters and
one design/one Grid Diagram that displays one HEN.

beneral Procedure

The following is a general procedure to setup the HI Case operation:
1. Open the HI Case operation view.

2. Go to the Process Streams tab, and enter the following minimum
information:
« Name, inlet temperature, outlet temperature, and MCp or
enthalpy of the process stream.
3. Go to the Utility Streams tab, and enter the following minimum
information:
» If you are specifying your own utility: name, inlet temperature,
and outlet temperature of the utility stream.

If you want HX-Net to calculate the operating cost of the utility
you have to supply a cost per energy value.

« If you are using the utilities from HX-Net utility database: click the
down arrow =1 in the Name cell to open the drop-down list, and
select the utility you want from the list.

4. If any of the streams in the HEN has large varying values for the
specific heat capacity, you can segment the streams. Click once in
the Segm cell to access the Process Stream view. The Process Stream
view contains options to segment the stream. Refer to Section 6.2 -
Segmenting Streams for more information.

5. Go to the Economics tab to manipulate the cost calculations of the
operation.

6. Click the Open HEN Grid Diagram icon to access the HEN Design
view.

7. Onthe HEN Design view, add heat exchangers and stream splitters
to generate the HEN design.

1-3
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If the utility in the Name cell is
a hot utility, you cannot
replace that hot utility with a
cold utility, until after you click
on the Name cell and press
DELETE.

Once the previous utility
occupying the row has been
deleted, you can select a
different type of utility to be
added in that row.
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1.1.2 Heaf Infeqrafion Project

The Heat Integration Project (HI Project) operation is a tool used to
design heat exchanger network (HEN). The HI Project is similar to the
HI Case operation except for the following differences:

» The operation can contain multiple scenarios and designs.
» The operation can be switched to retrofit mode.
e The operation cannot perform simulation analysis.

General Procedure

The following is a general procedure to setup the HI Project operation:
1. Open the HI Project operation view.
2. Select a scenario from the Viewer group and go to the Data tab.

3. Go to the Process Streams page, and enter the following
information:

« Name, inlet temperature, outlet temperature, and MCp or
enthalpy of the process stream.

4. Go to the Utility Streams page, and enter the following information:

» If you are specifying your own utility: name, inlet temperature,
and outlet temperature of the utility stream.
If you want HX-Net to calculate the operating cost of the utility
you have to supply a cost per energy value.

« If you are using the utilities from HX-Net utility database: click the
down arrow =1 in the Name cell to open the drop-down list, and
select the utility you want from the list.

5. Ifany of the streams in the HEN has large varying values for the
specific heat capacity, you can segment the streams. Click once in
the Segm cell to access the Process Stream view. The Process Stream
view contains options to segment the stream. Refer to Section 6.2 -
Segmenting Streams for more information.

6. Go to the Economics page to manipulate the cost calculations of the
operation.

7. Select the design associated to the selected scenario in the Viewer
group. The Main pane will now display the Grid Diagram.

8. On the Grid Diagram, add heat exchangers and stream splitters to
generate the HEN design.
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|2 Heal Inteqrafion Manager View

The Heat Integration Manager view is used to access, create, or delete
two operations: Heat Integration Case and Heat Integration Project.

There are two methods of accessing the Heat Integration Manager view:

@ | » Click on the Heat Integration Manager icon in the toolbar.

e Select the Managers-Heat Integration Manager command from
the menu bar.
Heat Integration Manager

icon )
Figure 1.1

¥ Heat Integration Manager [_ |7}

HI Case
HI Project

Show Motes | Lidd | Wiew | Delete |

The Heat Integration Manager view contains four buttons used to
manipulate the operations:

Button ‘ Description

Show/Hide Notes Allows you to access the notes associated to the operations.
Add Allows you to add the 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 Heat Integration Manager view by clicking the Heat
@ Integration Manager icon.

2. Inthelist on the left, select the type of operation you want to add.
For example to add a HI Case operation, select
HeatIntegrationCase from the left list.

3. Click the Add button, and the selected type of operation property
view appears.

Heat Integration Manager
icon

1-5
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|

Heat Integration Manager
icon

|

Heat Integration Manager
icon
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1.2.2 Edifing an Operafion

To edit an existing operation:

1. Open the Heat Integration Manager view by clicking the Heat
Integration Manager icon.

2. Inthe list on the left, select the type of operation you want to edit.
To see all the existing operation available, select All Heat
Integration from the left list.

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

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

1.2.5 Delering an Operafion

To delete an existing operation:

1. Open the Heat Integration Manager view by clicking the Heat
Integration Manager icon.

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

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

HX-Net will prompt you for a confirmation to delete the selected
operation.

Click the Yes button to delete the selected operation, or click the No
button to not delete the selected operation.



Heat Integration Manager 1-7

1.4 Edifing Operafion Notes

To edit the notes associated to the operation:

1. Open the Heat Integration Manager view by clicking the Heat
@ Integration Manager icon.
2. Inthe list on the left, select the type of operation you want.
To see all the existing operation available, select All Heat
Integration from the left list.

Heat Integration Manager
icon

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

Click the Show Notes button, to open the text editor at the bottom of
the Heat Integration Manager view.

5. You can edit the notes associated to the selected operation in the
text editor.
If there has been no previous notes entered to the selected
operation, the text editor will appear blank.

The text editor associated to the selected operation is connected to the
Notes text editor of the selected operation. In other words, any changes
made to the information in the text editor of an operation, will also
appear in the Notes text editor of the operation, and vice versa.

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

1-7
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The default heat transfer
coefficient values are based
on the assumption that there
is no fouling on the surface of
the heat exchanger.

The HTC Database view is a
modal view. Refer to Section

2.3.4 - Modal vs. Non-Modal
Views in the User Guide

for information.
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HTC Database

1.3 HIC Darabase

HX-Net provides a default set of heat transfer coefficients in a heat
transfer coefficient (HTC) database file. The default heat transfer
coefficient values are listed on the HTC Database view.

The default location and name for the HTC database file can be set in
the Session Preferences view, Files tab, on the Locations page. For
information about default location and name of files, refer to Section
5.4 - Preferences in the User Guide.

To access the HTC Database view:

1. Open the HI Case or HI Project view.

2. Locate and go to the Options tab/page.

3. Click the HTC Database button, and the HTC Database view will

appear.
Figure 1.2
¥ Heat Transfer Coefficient (HTC) Database | x|
==
Stream Type [IE:JD.;H:;;?] Comment
DEFALLT 7200
Aromatic Vapor-Stream Azeatrope 14151
Erine 1964.7
Caustic: Soda Solution 5B863.2
Condenzing/Reboiling Steam 21600.0
Cutback Aszphalt 372
Dremineralized ' ater 73554.0
Ethanal Amine [MEA or DEA] 10-25% solutions 5504.7
Fuel 0il 427.8
Heawy Oilz B41.1
High-bailing Hydrocarbans 770.B
Hydiogen-rich Reformer Stream 27395
Jacket Water 131760
Kerozene 1085.5
Low-boiling Hydrocarbons 41541
Law Molecular ‘Weight Hpdrocarbon 2732
Lube Oil High Yiscosity] 14151
Lube Oil [Lows Yiscosity] 836.2
Organic Solvents high Non-Condenzables 897.4
Maphtha 141561
G asoling 13358
Oiganic Solvents low Non-Condenzables 21421
Organic Solvents (Liguid-Liguid] 26281
Stabilizer Feflux Vapors 26281
Sulfur Dioxide hgh3.2
W ater 91384
Waw Distillate 4278
NP
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The HTC Database view allows you to do the following options:
» View the entire list of default heat transfer coefficient values
available in HX-Net.

* Modify the name, heat transfer coefficient, and/or notes of the
default HTC variables.

» Add new HTC variables, with their heat transfer coefficient values
and notes to the database.

Itis recommended that you do » Save the modified HTC database as a *.htc file.
not save over the HX-Net e« R Il . | d HTC datab fil
default HTC database file. ecall a previously save atabase file.

1.3.1 Rdding HTC Variable info HTC Dafabase

To add new types of HTC variables into the HTC database:
1. Access the HTC Database view.

2. Under the Stream Type column, select the cell containing **New**
and enter a name for the new HTC variable.

3. Under the Coefficient column, select the cell beside the new HTC
variable and enter the new HTC value.

4. Under the Comment column, select the cell within the row of the
new HTC variable and enter information regarding the new HTC
variable.

EI 5. Click the Close icon when you are done adding new HTC variables
to close the HTC Database view.

1.3.2 Modifying HTC variables in HTC Database

To modify HTC values in the HTC database:
1. Access the HTC Database view.

2. Select the appropriate cell that contains the value/parameter you
want to modify and enter the new information.

EI 3. Click the Close icon when you are done modifying the HTC
variables to close the HTC Database view.

Close icon

Close icon

1-9
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=]

Save Heat Transfer
Coefficient Data to File icon

|

Open Saved Heat Transfer
Coefficient Database icon
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HTC Database

1.3.5 Saving HTC Daabase info a File

To save the HTC database into a *.htc file:

1.

Access the HTC Database view.

2. Click the Save Heat Transfer Coefficient Data to File icon and the

Save Heat Integration Defaults view appears.

Figure 1.3

Save Heat Integration Defaults [ 7] x]

Savein |3 Conceptual Engineering Products 6.1 j - EF '
(8] Histary
Desktap
@ My Documents
g‘ by Computer
=5 3% Floppy (4]
= Laocal Disk ]
= Laocal Disk D]
[Z3 Program Files
[Z AspenTech
Conceptual Engineering Products 6.1

htcdatabase

File hame: I j Save I
| Saveas hpe: IHeat Transter Coefficient Default Files [*htc] j Cancel |

E

Select the location/folder to save the HTC database file using the
Save in drop-down list.

Enter the HTC database file name in the File name field.
Click the Save button.

1.34 Rccessing saved HIC Darabase File

To access previous saved HTC database file:

1.
2.

Access the HTC Database view.

Click the Open Saved Heat Transfer Coefficient Database icon and
the Open Heat Integration Defaults view appears.

The Open Heat Integration Defaults view is similar to the Save Heat
Integration Defaults view.

Locate the HTC database file you want to access using the Look in
drop-down list.

Select the HTC database file you want and click the Open button.
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You can modify the list of HTC

values available in the HTC
database.

X

Close icon

1.3.5 Selecting HIC from HIC Dafabase

To select from the list of default HTC values:

Open the HI Case or HI Project view, and go to the Process Streams
or Utility Streams tab/page.

2. Double-click the HTC cell in the process or utility stream row which
you want to modify.

3. The HTC Default Values view will appear.

Figure 1.4

p? HTC Default Yalues EaE

Aromatic W apor-Stream Azeatrope -

ling
Caustic Soda Solution
Condenzing/Rebailing Steam
Cutback &zphalt
DEFALLT
Demineralized 'Water
Ethanal &mine [MEA or DEA] 10-25% solutic
Fuel Oil
Gasoling
Heawy Qils
High-boiling Hydrocarbons
Hydrogen-ich Feformer Stream
Jacket W ater
Kerosene
Low Molecular Weight Hydrocarbon
Low-bailing Hpdracarbans
Lube Qil [High “izcosity]
Lube Oil [Low Yiscosity]
Maphtha
(Organic Solvents [Liguid-Liguid)
(Organic Solvents high Mon-Condensables
Qrganic Solvents low Non-Condenzables
Stabilizer Reflux Y apars
Sulfur Dioxide

4. Select the type of HTC characteristic you want from the list by
clicking on the name within the list.

5. Click the Close icon when you have selected the HTC value that you
want.

1-11
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The Matchwise Economics
view will appear blank, if you
have not specified any
process or utility stream.
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1.4 Marchwise Economic View

In calculating the cost of the HEN, you can specify unique cost sets for
different types of heat exchangers you have in your simulation.

These unique cost sets can be specified in the Heat Exchanger Capital
Cost Index Parameters group of the HI Case or HI Project views, and the
Matchwise Economic view allows you to apply the unique cost laws to
certain hot-cold stream pairs in the HEN.

To access the Matchwise Economic view:

1. Open the HI Case/HI Project views, and go to the Economics tab/
page.

2. Click the Matchwise Economics button, and the Matchwise
Economic view appears.

Figure 1.5

=¥ Matchwise Economic: Case 1 1
hatl hat2 hol a |
cold5 Drefault Drefault Ce
colds Drfault Drefault Dﬂ_‘
cold? Diefault Drefault =D
coldd Diefault 8]
coldd Defaut |FIRED HEATER 8]
= it | SPEACIAL e
Bl i
Beset |

The following table lists and describes the objects available in the
Matchwise Economic view:

Object ‘ Description

Top/First row Displays the names of all the hot process and hot utility
streams available in the operation.

Left/First column Displays the names of all the cold process and cold utility
streams available in the operation.

Rest of the cells Allows you to select the type of cost set to be associated to the
possible heat exchanger that is connected to the two
intersecting streams.

For example, a cell located in the h1 column and c2 row
represents a possible heat exchanger that has process
streams h1 and c2 flowing through it.

Reset button Allows you to reset the cost set of all the possible heat
exchangers to the HX-Net default cost set




Heat Integration Manager 1-13

You cannot delete the HX-Net By default HX-Net supplies one cost set. This default cost set is used for
default cost set. all stream pairings unless otherwise specified in the Matchwise
Economics view.

Changing the Cosk Sef of @ Heat Exchanger

To change the cost set for a heat exchanger:

1. Open the Matchwise Economics view.

2. Locate the column of the hot stream for the specific heat exchanger,
for example heat exchanger A.
Locate the row of the cold stream for the heat exchanger A.

The cell where both column and row intersect, is the cell that
controls the heat exchanger As capital cost calculation.

Refer to the Material of 5. Click the down arrow :={in the cell to open the drop-down list

Construction section in - .
Section 6.2.6 - Economic containing all the cost sets you had specified.

Parameters from the 6. Select the cost set you want for the heat exchanger A from the list.
Reference Guide for more

information on specifying cost 7. Click the Close icon x| when you have finish applying different cost
sets. sets to the heat exchangers.

1-13



1-14 Forbidden Matches View

2

Open Forbidden Matches
View icon

S
Forbid icon

n

Allow icon

Refer to Section 6.2.11 -
Forbidden Matches from the
Reference Guide for more
information.
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.5 Forbidaen Marches View

The Forbidden Matches view allows you to specify which two process
streams cannot exchange heat with each other. The process streams
may not be able to exchange heat due to plant layout, corrosion, or
available material for construction.

To access the Forbidden Matches view:
1. Open the HI Case or HI Project view.
2. Go to the Process Streams tab/page of the operation view.

3. Click the Open Forbidden Matches View icon located at the bottom
left corner of the operation view, and the Forbidden Matches view

appears.
Figure 1.6
¥ Forbidden Matches Hi=1 E3
|
hatl hat2 hat3 haotd
calds g g o E
calds E- < ES
cold? = = <= m
coldd = = =
coldd . = - =

Beset Al Matches |

The Forbidden Matches view displays a matrix of hot and cold process
streams. Cold process streams are positioned as rows in the Forbidden
Matches matrix while hot process streams are positioned as columns.

You can toggle between forbidding or allowing hot and cold process
stream pairs by clicking once on the cell that intersects both streams.
» A cell that displays an icon with a red X indicates that the two

process streams cannot exchange heat.

» A cell that displays an icon with a heat exchanger indicates that the
two process streams can exchange heat.

e The Reset All Matches button allows you to remove all forbidden
matches in the matrix. So all the process streams are allowed to
exchange heat.

When you specify a forbidden match, the area target method will
automatically switch from the Bath Formula to LP formulation.
Similarly, the utility allocation method changes to GCC Based.
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2-2 Introduction

c.| [nfroduction

The Heat Integration Case (HI Case) is the simplest of the three available
operations used to design heat exchanger network (HEN). HI Case
contains one scenario/one set of input parameters and one design/one
Grid Diagram that displays one heat exchanger network.

c.o Heaf Infegrarion Case View

To access previously created There are two ways to create a HI Case operation:

HI Case operation, refer to

Section 1.2.2 - Editing an » Select the Features-HI Case command from the menu bar.
Operation. » Select the Managers-Heat Integration Manager command from

the menu bar, to open the Heat Integration Manager view. In the
Heat Integration Manager view select HeatIntegrationCase in the
left list and click the Add button.

Figure 2.1

)A’HI Case: Case 1 !E E
N Inlet T | Clutlet T MCp Enthalpy 5 HTC Flowrate
ame g 0 [ /C¥] [ I e s N

hat1 | /|  B&.O 250 2614 | #~ - || 1.428e+00

cod! | A 782 7H7 | 7955002 | 3.978e-002 161526.2 || 1.288=+00

cod2 [ A 999 1004 | 4.982e002 | 2.491e-002 253682.0 184.8

coldd | A 250 56.0 | 8.203e-003 0.2461 7200

e
K |
Process Slleamsl Lltility Streams I E conomics I Options I Hotes |

é? ﬁ X g Set Up Dperations [B=a

The HI Case view contains five tabs and nine objects at the bottom of
the view. The number of objects at the bottom of the view varies
depending on which tab is selected.
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Heat Integration Case

The Open Forbidden Matches
View icon is only available
when the Process Streams
tab is active.

The Hot and Cold status bars
are only available when the
Utility Streams tab is active.

The Process Stream Data
Extraction From Simulation
icon is only available when the

Process Streams tab is active.

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

Case view:

Object ‘ Icon ‘ Description

Open Targets View
icon

Allows you to access the Targets view. This view
contains calculated information regarding HEN
design.

Refer to Section 2.3 - Targets View for more
information

Open HEN Grid
Diagram icon

Allows you to access the HEN Design view. This
view allows you to generate the HEN design.

Refer to Section 2.4 - Heat Exchanger Network
View for more information.

Open Forbidden
Matches View icon

Allows you to access the Forbidden Matches view.
This view allows you to forbid certain streams from
interacting.

Refer to Section 1.5 - Forbidden Matches View for
more information.

Cold and Hot status
bars

Displays whether or not there is sufficient cold /hot
utilities in the HEN design for the process streams
being cooled/heated to achieve the specified outlet
temperature.

Refer to Section 6.2.3 - Hot and Cold Status Bars
from the Reference Guide for more information.

Process Stream
Data Extraction

From Simulation
icon

Allows you to extract the stream information from a
simulation file and placed them in the HI Case
operation for a HEN design.

Refer to Chapter 8 - Data Extraction for more
information.

Set Up Operations
button

Allows you to access the Operation Mode Data Set
Up view.

Refer to Chapter 3 - Operations Mode for more
information.

Converts Case to
Project icon

Allows you to convert the current HI Case operation
to a HI Project operation.

Refer to Section 2.6 - Converting Case to Project
for more information.

Opens Current Page
in Separate Window
icon

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

a HI Case.

Once a HI Case has been converted to a HI Project, the HI Case no
longer exist in the file and the HI Project cannot be converted back into

The following sections explain each tab in the HI Case view in greater

detail.

2-3
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2-4 Heat Integration Case View

o.c.] Process Streams Tab

The Process Streams tab allows you to specify information about the
process streams in the HEN.

Figure 2.2

’-’HI Case: Case 1 | _ O] ]
Mame Inlet T [ Outlet T MCp Enthalpy caam HTLC Flawrate | Effective Cp| DT Cont.
C IC] [k /C-h] [k #h] 9™ el -0 [kash] [k /leg-C] IC]
hot1 1/5.0 450 - | 4.410e+003 | &~ 100.0 = Global
hat2 | 1 1250 B5.0 | 1.440e+003 | 8.640e+003 32316 125.0 | 1.152e+00¢ Global
codl | A 200| 1550 7.200e+007 | 9.720e+003 36376 200.0 | 3600e+00¢ Global
codZ | A 400| 1120 | 5.400e+007 | 3.888e+003 720.0 70.00 | 7.200e+00¢ Global
o

Process Slreamsl Lltility Streams I E conomics I Options I Hotes |

a 1} X w Set Up Operations =3 o

rd
)

Hot and Cold Stream icon

Refer to Section 6.2.1 -
Process Streams from the
Reference Guide for more
information.
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You must enter the following information for the process stream: name,
inlet temperature, outlet temperature, and MCp or Enthalpy of the
process stream.

The following table lists and describes the objects in the Process Streams

tab:
Object ‘ Description
Name column Allows you to specify the name of the process stream.

Stream Type column | Displays an icon to indicate the type of stream for the process
stream.

There are two types of stream: Hot and Cold. The cell in this
column will appear blank until you specify the inlet and outlet
temperature.

Refer to Section 6.2.1 - Process Streams from the Reference
Guide for more information.

Inlet T column Allows you to specify the supply or inlet temperature of the
process stream.

Outlet T column Allows you to specify the target or outlet temperature of the
process stream.

MCp column Allows you to specify the heat capacity flow rate value of the
process stream.
« This cell displays a value only if the specific heat of the
stream is assumed to be temperature independent.
« If the stream contains piece wise linearized temperature
(i.e., enthalpy curve), then this cell will contain this
symbol (---).
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Object ‘ Description

Enthalpy column Allows you to specify the enthalpy of the process stream.

Refer to Section 6.2.1 - Process Streams from the Reference
Guide for more information.

If the stream contains multiple Segm. column Allows you access to the Segment Data tab. This tab allows
segments, the Segm. cell will you to model changes in MCp over the temperature range of
display one of the following two the hot or cold process stream.
icons: For more information on segmenting process streams, refer to
Section 6.1.1 - Segment Data Tab.
» HTC column Allows you to specify the local heat transfer coefficient

associated with the stream. HX-Net provides a default value of
720 kI/hm?C (35.22 Btu/hft2F).

If the stream contains segments, then this cell will contain this
symbol (---).

Segmented Cold Stream icon Refer to Section 1.3.5 - Selecting HTC from HTC Database
for more information.

Segmented Hot Stream icon

Flowrate column Allows you to specify the mass flowrate of the stream.

Effective Cp column | Displays the specific heat capacity of the stream. This value is
calculated only when a value for the flow rate has been
specified.

If the stream contains segments, then this cell will contain this
symbol (---).

DT Cont. column Allows you to specify the minimal approach temperature
associated with the stream for calculating the target values.

HX-Net provides a default global AT, ; ~value of 10°C, which
is represented by the word Global in the cell.
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2-6 Heat Integration Case View

c.c.2 Ufilify Sfreams Tab

The Utility Streams tab allows you to specify the utilities used in the
HEN to cool or heat the process streams.

Figure 2.3

’-’HI Case: Case 1 | _ O] ]
Name Inlet T | Outlet T | Cost Index S eam HTC Target Load | Effective Cp | Target Flowrate| DT Cont.
IC] [C] [Cost/kd] 9™ el hem2-0) [k)/h] [k /kg-C] [kgth] IC]
LP Steam #1250 124.0 | 1.900e-006 2.160e+004 0.0000 Global
MP Steam |7 175.0 174.0 | 2200e-006 2.160e+004 || 1.260s+003 Global
Air W 300 35.0 0.0000 3996 || 7.020e+008 Global
Cooling *water 7 20.0 20.0 | 2125007 1.350e+004 0.0000 Global
<Emphy

I

P
Frocess Streams

Utility Streams I E conomics I Options I Hotes |

ey

Set Up Operations =3 o

If you have entered a hot
stream in a cell, you have to
delete the information in that
cell, before you can replace
the information in that cell with
a cold stream.

the appropriate cells.

There are two methods to adding utilities to the HEN:

» You can select a utility from the HX-Net Utility Database by clicking
the down arrow _=1in the Name cell and selecting the utility you
want from the drop-down list.

* You can specify your own utility by entering the utility information in

If you are entering your own utility, you must enter the following
information: name, inlet temperature, and outlet temperature of the
utility stream.

If you want to calculate the operating cost of the utility you must enter
the cost per energy value in the Cost Index cell. The operating cost of
the utility is the Heat Load requirement of the utility multiplied by the

Cost Index value.

HX-Net has two different capital cost calculation: an equation for
general heat exchangers and an equation for Fired Heater. Refer to
Section 2.2.3 - Economics Tab for more information.
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rd
)

Hot and Cold Stream icon

If there is more than one
segment in the stream and
depending on the stream type,
the Segm. cell will display one
of the following two icons:

Segmented Hot Stream icon

Segmented Cold Stream icon

The following table lists and describes the objects in the Utility Streams

tab:

Object ‘ Description

Name column

Allows you to specify the name of utility stream or select a
utility from the HX-Net Utility Database.

Utility Type column

Displays an icon to indicate the type of stream for the utility
stream.

There are two types of stream: Hot and Cold. The cell in this
column will appear blank until you specify the inlet and outlet
temperature or select a utility stream.

Refer to Section 6.2.2 - Utility Streams from the Reference
Guide for more information.

Inlet T column

Allows you to specify the supply or inlet temperature of the
utility stream.

Outlet T column

Allows you to specify the target or outlet temperature of the
utility stream.

Cost Index column

Allows you to specify the utility cost rate. Utility cost rate is
based on dollars per unit heat load.

Segm. column

Allows you access to the Utility Stream view.

For more information the Utility Stream view, refer to Chapter 6
- Stream View.

HTC column

Allows you to specify the heat transfer coefficient for the
stream. HX-Net also provide a list of default heat transfer
coefficient (HTC) values that you can select from.

Refer to Section 1.3.5 - Selecting HTC from HTC Database
for more information.

Target Load column

Displays the calculated Target Load value of the utility stream
that satisfies the process stream temperature requirements in
the heat exchanger network.

The Target Load value is the total enthalpy change of the utility
stream.

Effective Cp column

Allows you to specify the effective or overall heat capacity of
the stream.

Target Flowrate
column

Displays the calculated target flow rate when the value for
effective heat capacity has been entered.

DT Cont. column

Allows you to specify the minimal approach temperature
associated with the stream.
HX-Net provides a default global AT, ;. value of 10°C, which

is represented by the word Global in the cell.

in
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Heat Integration Case View

c.c.J Economics Tab

The Economics tab allows you to modify the cost calculations. There are
two groups in the Economic tab: Heat Exchanger Capital Cost Index
Parameters (HECCIP) and Annualization.

Figure 2.4

’-’HI Case: Case 1 =1 &3
Heat Exchanger Capital Cost Index P Ainnualization
N%FAULT T s%n.n ] EI;E:nger Brtmaifem | ROR
FIRED HEATER | 1.500e+04 | 750.0 |  0.900 | Heat Exchanger e Lt v |5IJ— PL
How Annualization Factor = [1 + RORA00]"PL / PL

Capital Cost Index[Heat Exchanger] [Cost] =a+b[HeatE xch Area/Shells]"c*Shells
Capital Cost Index(Fired Heater) [Cost] = a + b{ Fired Heater Duty [*c

| & =

Matchwize Econamics

" Pracess Streams I Lltility Streams Econnmicsl Options I Hotes |

I

Set Up Operations =3 o

You cannot delete the HX-Net
default cost set.

Refer to Section 6.2.6 -
Economic Parameters from
the Reference Guide for
more information about cost
calculations.

For more information about
calculating capital cost, refer
to Section 6.2.6 - Economic
Parameters from the
Reference Guide.
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» The HECCIP group contains a set of parameter values for
calculating the capital cost of the heat exchangers. You can have
more than one set of parameter values.

HX-Net has an economic database file, which contains one set of
economic parameter values. By default, this set of parameter values
always appears in the HECCIP group.

» The Annualization group contains parameter values for calculating
the Annualization Factor.

The following table lists and describes the objects in the Economics tab:

Object ‘ Description

Name column

Allows you to specify a name for a set of economic
parameter values.

acolumn Allows you to specify the installation cost of the heat
exchanger. HX-Net default value for “a” is 10000.

b column Allows you to specify the area/duty-related cost set
coefficients of the heat exchanger. HX-Net default value
for “b” is 800.

c column Allows you to specify the area/duty-related cost set

coefficients of the heat exchanger. HX-Net default value
for “c” is 0.8.

Type column

Allows you to select the type of heat transfer configuration
to be associated to the capital cost calculation. There are
two selections: Heat Exchanger and Fired Heater.

Rate of Return field

Allows you to specify the rate of return percentage on the
heat exchanger. HX-Net default value is 10%.
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Save Heat Exchanger Capital
Cost Parameters to File icon

|

Open Saved Heat Exchanger
Capital Cost Parameters icon

Object
Plant Life field

‘ Description

Allows you to specify the length of time the plant will be
operating. HX-Net default value is 5 years.

Matchwise Economics
button

Allows you access to the Matches Economics view. This
view allows you to specify different cost sets to certain
heat exchangers. Refer to Section 1.4 - Matchwise
Economic View for more information.

Save Heat Exchanger
Capital Cost Parameters
to Fileicon

Allows you to save the capital cost parameter data as an
economic database/*.hcc file.

Open Saved Heat
Exchanger Capital Cost
Parameters icon

Allows you to open a previously saved economic
database file with the extension *.hcc.

2-9
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2-10 Heat Integration Case View

c.c.4 Options Tab

The Options tab allows you to select the allocation for the utility load
when there are multiple utilities. The area targeting algorithm currently
in use is also displayed on the Options tab.

Figure 2.5

r’HI Case: Case 1

Area Targeting Algorithm in Use

Bath Formula HTC Database
Multiple Ltilties Load Allocation Method Utility D atabase

" Cheapest Utility Principle

I[= B3

D atab azes

-
plied Utlity Loads

Process Streams J Utility Streams J Economic:  Options ‘ Mates J

4 3

Set Up Dperations L= >

For more information about
area targeting method, refer

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

Object ‘ Description

AreaTargeting Algorithm
in Use group

to Section 6.3.3 - Area
Targets from the Reference
Guide.

For more information about

Displays the current method being used for the area
targeting calculation.
« If there are no forbidden matches, Bath Formula
method is used.

« If there are any forbidden matches, LP Formulation
method is used.

utilities load allocation
method, refer to Section 6.3.2
- Utility Load Allocation
Methods from the Reference
Guide.

Multiple Utilities Load
Allocation Method group

Allows you to select one of the three different methods
used to allocate utilities in the heat exchanger network.
The three methods are:

* GCC Based (HX-Net default selection)

» User Supplied Utility Load

» Cheapest Utility Principle

HTC Database button

Allows you to access the HTC Database view. This view
allows you to modify the heat transfer coefficients in the
database. Refer to Section 1.3 - HTC Database for more
information.

Utility Database button

Allows you to access the Utility Database view. This view
allows you to modify the utilities available in the database.
Refer to Section 10.2 - Utility Database View from the
User Guide for more information.
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Heat Integration Case

Any changes made to the
information in the Notes text
editor, will appear in the text

.c.5 Nores Tab

The Notes tab allows you to:

» Change the name of the operation by entering a new name in the

Name field.

information in the Notes text editor.

» Enter information regarding the operation by entering the

editor located at the bottom of » Observe the data extraction report, by clicking the Data Extraction

the Heat Integration Manager
view when the Show Notes

button has been clicked.

Report button to open the Data Extraction Report view.
The Data Extraction Report button only appears if data extraction

has occurred for the operation. Refer to Chapter 8 - Data

Extraction for more information.

Figure 2.6

p? HI Case: Case 1

1=
Name ICasa1
Mot
Extracted data from Hysys Caze D:\Program Filez\Hyprotech\HYSvS 3.2 AlphatSampleshC-3. hac ;I
[
" Process Sreams I Ltility Streams I E conomics I Options anexl
47 3t {Diata Extraction Feport | Set Up Operations | =2
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7|

Open Targets View icon

The status bars are available
for all tabs, except Range
Targets tab.

The Insert DTmin, DTmin
Range, Calculate, and Clear
Calculate buttons are only
available when Range Targets
tab is active.
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Targets View

o.3 Targets View

The Targets view allows you to observe all the target values for the values
specified on the HI Case view.

To access the Targets view:
1. Open the HI Case view.

2. Click the Open Targets View icon located at the bottom left corner of
the HI Case view, and the Targets view appears.

Figure 2.7

b’HI Case: Caze 1 Targets |_ (O] x|
rEnergy Targets |~ &uea Target: Pinch Temperature:
Heating [kl /h] 1 300.0 Counter Current [m2] 05 Haot Cold
Coaling [kd/h] 300.0 1-2 Shell & Tube [m2] 0B 125.0C | 1160C
~Mumber of Unitz Targets——————  Cost Index Targets ——————————————————
T otal Minimum [} Capital [Cost E.092e-+004
Minirumn for MER E Operating [Cost/s] 2.010e-007
Shells 13 Total Annual [Cost/s] E.224e-004
_
Summary | Utility T argets I Fange Targets I Plats/T ables ]
DT min [T0.00C Heating | NSUMGERIE Coclina [INSHEERN 3

The Targets view contains four tabs and six objects at the bottom of the
view. The following table lists and displays all six objects that may be
available in the view:

Object ‘ Description

DTmin field Allows you to specify the global minimum approach
temperature for the heat exchangers in the HEN.

Heating and Cooling
status bars

Displays whether or not there is sufficient cold /hot utilities in
the HEN design for the process streams being cooled/heated
to achieve the specified outlet temperature.

Refer to Section 6.2.3 - Hot and Cold Status Bars from the
Reference Guide for more information.

Insert DTmin button Allows you to insert a DTmin value to be calculated in the
Range Targeting calculations.

Refer to Section 2.3.3 - Range Targets Tab for more

information.
DTmin Range Allows you to access the Range Target view. This view allows
button you to specify a range of DTmin values.

Refer to Section 2.3.3 - Range Targets Tab for more
information.
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Object ‘ Description

Calculate button Allows you to begin calculation of a selected dependant
variable over a range of a selected independent variable.
Refer to Section 2.3.3 - Range Targets Tab for more
information.

Clear Calculation Allows you to clear the previous calculated values from the plot

button and table on the Range Targets tab.
Refer to Section 2.3.3 - Range Targets Tab for more
information.

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

Separate Window icon
The following sections explain in detail each tab in the Targets view.

2.3.1 Summary Tab

The Summary tab displays all of the targets in four groups, and the
pinch temperatures for the operation in the fifth group.

Figure 2.8

'-’HI Case: Case 1 Targels M= B
Energy Targets Hrea Targets Finch Temperatures
[Heating [kd/h] [ 300.0 [Counter Currertt [m2] | 0.5 Hot Cold
Codling [k /h] 300.0 1-2 Shell & Tube [m2] 0.6 125.0C | 118.0C
Murnber of Units Targets Cost Index Targets
T otal Minimum | Capital [Cost] B.092e+004
inimum for MER B Operating [Cost/z] 2.010e-007
Shells 13 Total Annual [Costés] B.224e-004
—
Summary ‘ Utility T argets J Range Targets J Plats/T ables J
DTrin [10.00C Heating [NSUNEERINN Cocing IRNSHREERN e
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For more information
regarding the target values,
refer to Section 6.3 - Targets
from the Reference Guide.
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Targets View

The following table lists and describes the groups available in the

Summary tab:

Group ‘ Description

Energy Targets

Displays the following target variables:

* Heating. The minimum hot utility load required for the process
streams in the heat exchanger network (HEN) to achieve their
final values, after the energy available in the hot process
streams have been transferred to cold process streams.

* Cooling. The minimum cold utility load required for the
process streams in the heat exchanger network (HEN) to
achieve their final values, after the energy available in the hot
process streams have been transferred to cold process
streams.

Number of
Units Targets

Displays the following target variables:

» Total Minimum. The minimum total number of units required
for the HEN system.

e Minimum for MER. The minimum number of units required for
the HEN system for MER design. The MER (Minimum Energy
Requirement) design takes info account the pinch
temperature.

* Shells. The total minimum number of shells required for the
HEN system. The minimum number of shells do not necessary
equal the minimum total number of heat exchangers due to
restriction on maximum heat transfer area for a shell.

Area Targets

Displays the following target variables:
* Counter Current. The minimum amount of heat transfer area
required when all exchangers are counter current.

¢ 1-2 Shell & Tube.The minimum amount of heat transfer area
required when all exchangers are shell and tube.

Cost Index Displays the following target variables:
Targets » Capital. The minimum capital cost of the heat exchangers,
based on area targets.
* Operating. The minimum operating cost of the utilities, based
on energy targets.
» Total Annual. The minimum annualized cost of the heat
exchanger network, based on capital and operating targets.
Pinch Displays the hot and cold pinch temperatures in the HEN of the
Temperature operation.
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6.3.2 URliky Tab

The Utility tab contains a table that displays the targets for the
individual utility stream.

Figure 2.9

’-’HI Case: Case 1 Targels M= B
N Laad Cost Index Losses Outlet Termp.
ame k] [Costipea] [kJH]
MP Steamn | 300.0 5.786 0.0000 174.0
Cooling Water | X 300.0 0.5587 0.0000 25.0

’7 ’7 Heating Target |3UD Oklih Cooling Target [200.0kJ/h DOperating Cost Index IZ-U'I 0007 Costs

=
Surmary  Wtility Targelsl Range Targets I Plots/Tables |

DTrin fio.00C Heating |NSUHGERE Cocing [SHEERN e

The following table lists and describes the objects available on the

Utility tab:
Object ‘ Description
Name column Displays the name of the utility stream.
Ji,.ul' Utility Type column Displays an icon to indicate the utility stream type.
Refer to Section 6.2.2 - Utility Streams from the Reference
f Guide for more information.

Hot and Cold Stream icon Load column Dls_pl_ays the calculated Target Load of the utlllty stream_whlch
satisfies the process stream temperature requirements in the
heat exchanger network. The Target Load is the total enthalpy
change of the utility stream.

Cost Index column Displays the utility cost rate specified in the HI Case view,
Utility Streams tab. Utility cost is based in dollars per unit heat
load.

Losses column Displays the target heat loss of the utility stream.

Energy losses occur when the hot utility’s outlet temperature is
lower than the hot stream pinch temperature or the cold utility’s
outlet temperature is higher than the cold stream pinch

I_ temperature.
-" { | Outlet Temp. Displays the target or outlet temperature of the stream.

Displays cold stream, hide hot
stream.

column
Hide cold stream, displays hot Displays Cold Utility | Allows you to toggle between hiding and displaying the cold
stream. Stream icon utility stream in the Utility Targets table. The default setting for
this icon is active.
f | | j’ Displays Hot Utility Allows you to toggle between hiding and displaying the hot
Stream icon utility stream in the Utility Targets table. The default setting for

this icon is active.

2-15



2-16

For more information on
Range Targets, refer to
Section 6.3.6 - Range
Targeting from the
Reference Guide.

The plot and table in the
Range Targets tab will appear
empty until you click the
Calculate button.

Refer to the Range Target
View section for more
information.
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Targets View

Object ‘ Description

Heating Target field Displays the total heat load for the hot utility stream.

Cooling Target field Displays the total heat load for the cold utility stream.

Operating Cost Displays the total operating cost of the utilities in the HEN.
Index field

c.3.3 Range Targefs Tab

The Range Targets tab is split into two pages: Plots and Table. Both pages
contain Range Targeting information pertinent to the optimization of
the minimum approach temperature.

Figure 2.10
'3HI Case: Case 1 Targets [_[O] =]
Range Targets ETRET K dis
Plots . F"{ | DetaT min k|
s - ¥ Lt fuis
. | Total Cost Index Target j
5 - ! o . ' Bight &uis
Dot
No Data >
“Wiew Standdlone Plat | J
N Summary Utility Target:  Range Targets | Flots/Tables
rmnFlange‘ Llear Calculations | [

Underneath the Range Targets tab are two or three buttons: Insert
DTmin, DTmin Range, Calculate, or Clear Calculations.

The following table lists and describes each button in detail:

Button ‘ Description

Insert DTmin Allows you to insertion of a specific DTmin value into the Range
Targeting calculation.

Available only when Table page is active.

DTmin Range Allows you to access the Range Target view. This view allows you to
specify the interval over which the Range Targeting calculation is
performed.

Calculate Allows you to begin the Range Targeting calculations. The

calculated values are displayed on the table and plot.
Available only when the plot or table is empty.

Clear Allows you to clear the values that have been previously calculated
Calculations from the plot and table.

Available only when the plot and table contains calculated values.




Heat Integration Case 2-17

Range Targef View

To access the Range Target The Range Target view allows you to specify the range of values to be

iew: he T i . .
\éf\;\(’) fh%eg;nzeﬁgrzt;: ';Vg’ calculated in the Range Target calculations.

and click the DTmin Range

button. The following table lists and describes in objects available in the Range
Target view:

Lower DTrmin 5.000 C

Upper DTmin 40.00 C . ..

Step Size 2000C Object ‘ Description

_ Coete | Lower DTmin cell Allows you to enter the minimum value in the range calculation.
Upper DTmin cell Allows you to enter the maximum value in the range

calculation.

Interval Size cell Allows you to specify the interval or step size to be taken during

the calculations.

Calculate button Allows you to begin the Range Targeting calculations. The
range of values to be calculated are based on the values
entered in the Lower DTmin and Upper DTmin cells.

Performing a Aanoe Targe Calculation

After entering all the process streams, utility streams, and economic
data you want, a range target calculation can be performed.

1. Open the Targets view and go to the Range Targets tab.
2. From either the Plots or Table page, click the DTmin Range button.
3. On the Range Target view, enter the following three information:

e Lower DTmin. The minimum value for the range over which the

calculations will occur.

» Upper DTmin. The maximum value for the range over which the
calculations will occur.

» Interval. The step size to be taken when iterating over the range.
To perform another 4. Click the Calculate button in the Range Target view.
calculation, click the Clear
Calculation button at the
bottom of the Range Targets
tab to delete the current
values.
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The drop-down list for the x
and y axes contains the
following list of options:

.
.
.

2-18

Delta T Min
Hot Utility Target
Cold Utility Target

Countercurrent Area
Target

Shell and Tube Area
Target

MER Units Target
Shell Target

Capital Cost Target
Operating Cost Target
Total Cost Target

No Data. This option is
available only for the
right y axis.

Targets View

Inserting a Value for Calculation

To add a specific DTmin value in the Range Target calculation:

1. Open the Targets view and go to the Range Targets tab.
2. Go to the Table page, and click the Insert DTmin button.

3. Click on the empty cell in the table and enter the DTmin value you

want.

Plofs Page

The Plots page displays all the optimization information of the Range
Target table in graphical format. The information displayed on the plot
depends on which variables you select for the X and Y axis of the plot.

Figure 2.11

b’HI Case: Case 1 Targets !El E
Range Targets - Raige Taget i
Plots | IDeIlaTmin j
Table o ¢ Left s
/ [ Total Cost Index Target j
DeltaT mir
5 5 o o Hat Utility Target
DT 1] Cold Utility T arget
“iew Standdlone Plat Countercurent Area Target
e ianasione Ko Shell anc_l Tube Area T arget
] Sumnmary Utility Target:  Range Targets | Flots/Tables gf;" _%I;l;segl'arget
.| Capital Cost Index Target
OwiD Operating Cozt Index Target i

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

page:

Object ‘ Description

Plot

Displays the Range Targeting calculated values in a plot.

View StandAlone Plot
button

Allows you to display the plot in a separate view.

X Axis drop-down list

Allows you to select which variable you want to appear in
the x axis of the plot.

Y Left Axis drop-down
list

Allows you to select which variable you want to appear in
the y axis on the left side of the plot.

Y Right Axis drop-down
list

Allows you to select which variable you want to appear in
the y axis on the right side of the plot.




Heat Integration Case 2-19

Table Page

To perform another The Table page displays all cost data as a function of the Minimum

calculation, click the Clear :
Calculation button at the Approach Temperature in a tabular format.

bottom of the Range Targets

tab to delete the current Figure 2.12

values.
»? HI Case: Case 1 Targets |_ (O] x|
DT min Heating Cooling Breal-1 | Aeal-2 . Cap. Co &
Range Targets ] [klh] Tkl ] [m2] Units | Shells I
Plats 15.8 | 7.230e+007 | 5.932e+007 | 2.6345e+0 | 3.4802e+0 15 3 11 BZ—‘
Table 16.0 | 7.250e+007 | 5.953e+007 | 2.6144e+0 | 3.4531e+0 15 37| 17
166 | 7.322e+007 | B.025e+007 | 2.5468e+0 | 3.3617e+0 15 37| 1142
17.0 | 7.380e+007 | B.082e+007 | 2.4958e+0 | 3.2923e+0 16 3k 111
175 ] 7.445e+007 | B.147e+007 | 2.4403e+0 | 3.2177e+0 15 36| 109
18.0 | 7.508e+007 | B.210e+007 | 2.3891e+0 | 3.1486e+0 15 3| 10E
18.0 | 7510e+007 | B.212e+007 | 23877e+0 | 31466e+0 15 35| 106Ew]
KIS o[
N Surnmary Utility Target:  Range Talgelsl Flots/T ables |
Ingert DT min | DT min Range Clear Calculations | "
In order for HX-Net to If no range values for AT,,;, is provided, HX-Net calculates the cost data
calculate the Total Annual
Cost of the heat exchanger for all AT, values ranging from 0 to the calculated maximum AT,,;, .
network the following . . Lo . .
information must be provided: The default intervals for which the AT, range is divided is determined
. ‘ljfl"“l:;i (f)osrt each of the using the Golden Search method.

« cost law for the heat
exchanger network

¢ values for the
annualization factor
parameters: Rate of
Return (ROR) of the
plant and the plant life
(PL)
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For more details on the
information contained within
these curves, refer to Section
6.3.7 - Plots from the
Reference Guide.
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Targets View

6.3.4 Plofs/Tables

The Plots/Tables tab contains a table and a plot that displays curve
information. The type of information displayed in the table and plot
depends on the curve selected in the drop-down list above the table and

plot respectively.

r’HI Case: Case 2 Targels |_ (O] x|
‘ Compozite Curve j | Compozite Curve j
Compoaite Curve TomAETE TEr
Grand Compogite Curve
Pocket Data e
SOOI 367 { i8] =T F I
200.0 4567 181.9 7o ! -
160.0 2667 140.0 5126 -
.1 0.0000 40.0 1626
Wiew Standalone Table Wiew Standdlone Plat
N Surnmary J Utility T argets J FRange Targets  Plots/T ables
DTmin [o.00c Heating |NISHMGERINE Cocing INNSHREERN e

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

Tables tab:

Object ‘ Description

Table drop-down list

Allows you to select which information you want to observe in
the table. There are three selections to choose from:

» Composite Curve. This table contains the inlet and
outlet temperature of both hot and cold stream and the
enthalpies that correspond to each temperature.

» Grand Composite Curve. This table contains the shifted
temperature between each temperature interval and the
corresponding ethalpies.

* Pocket Data. This table provides information about
pockets on the grand composite curve. A pocket is a
portion of the grand composite curve that can be satisfied
completely with process-process heat transfer.

Table

Displays the information based on the option you selected in
the drop-down list above the table.

View StandAlone
Table button

Allows you to display the table in a separate view.
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Refer to Section 7.4 - Plot
Area and Chapter 8 - Plot
Properties from the User
Guide for information on
manipulating plots.

Object

Plot drop-down list

‘ Description

Allows you to select which information you want to observe in
the table. There are nine selections to choose from:

Composite Curve. This plot displays the graphical
combination (or composite) of all hot or cold process
streams in a heat exchange network.

Grand Composite Curve. This plot shows the heat
available in various temperature intervals and the net
heat flow in the process (which is zero at the pinch).

Balanced Composite Curve. This plot is similar to the
Composite Curve, except both process and utility
streams’ information are combined.

Utility Composite Curve. This plot is similar to the
Grand Composite Curve, except the utility composite
curve (plot that contains information from the utility
streams) is added.

Shifted Composite Curve. This plot is similar to the
Composition Curve plot, except the hot composite curve

is shifted down by AT, . /2 and the cold composite
curve is shifted up by AT, . /2.

Shifted Balanced Composite Curve. This plot is similar
to the Balanced Composition Curve, except the hot
composite curve is shifted down by AT, . /2 and the

cold composite curve is shifted up by AT, . /2.

User Supplied Utility Load. This plot is similar to the
Composite Curve, except the plot contains the
information from the utility streams instead of process
streams.

Hot Driving Force Curve. This plot displays the
temperature difference (driving force) between the hot
and cold composite curves for the hot stream.

Cold Driving Force Curve. This plot displays the
temperature difference (driving force) between the hot
and cold composite curves for the cold stream.

Plot

Displays the information based on the option you selected in
the drop-down list above the plot.

View StandAlone
Plot button

Allows you to display the plot in a separate view.
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3%

Heat Exchanger Network View

o4 Heaf Exchanger Nefwork View

The HEN view allows you to build the network based on all of the
parameters entered in the main view. The network can be manipulated
through the Grid Diagram or the Worksheet.

To access the HEN view:

1. Open the HI Case view.

2. Click the Open HEN Grid Diagram icon located at the bottom left
corner of the HI Case view, and the HEN view appears.

Open HEN Grid Diagram icon

2-22

Figure 2.14

¥ HI Case: Case 1 HEN Design [_ O] x|

oo moc

Gooling ks

1zs0c
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WP EEan

| | V=
K| = b | [ Infeasible H%: 0, H¢ Not Caleulated: 0 Unsatisfied Streams: 0| &
_|= Grid Diagram | ok Sheet | Mates

The HEN view contains three tabs: Grid Diagram, Work Sheet, and
Notes. The following sections describe each tab in detail.
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c4.1 Grid Diagram Tab

For detailed information on The Grid Diagram tab displays the heat exchanger network in a visual

the Grid Diagram, refer to
Chapter 7 - Grid Diagram.

the Worksheet, see Section

7.7 - Worksheet Tab.

format. Heat exchanger, splitters, and mixers can be added via the
Design Tools palette.

6.4.2 Worksheer Tab

For detailed information on The Worksheet tab is a tabular representation of the information found
on the Grid Diagram. You can manipulation of existing heat exchangers
through this tab.

Figure 2.15
»? HI Case: Case 1 HEN Design [_ O] <]
Heat Exchanger Cold Stream Col[dcil' e Tied Coh[:lclout Tied| Hat Stream Ho[tc'g D Tied HOt[g]wt Tied [tjj:] A[r_:;?

E-100 || - caold] 1500 | v 155.0 | v hatl 175.0 | v 1607 | 100.0 [i11]
E-101 |- cold2 1053 | v 1120 | v hatl 175.0 | v M7 | N 1o00.0 0.0
E-103 | G- cold2 400 | v 1063 |V hat2 1260 |V 1005 | v 380.0 01
E-104 | 5= caoldl 1487 | v 150.0 | v hatl 156.0 | v 1525 | v 25.00 0o
E-106 | g+ Cooling ‘water 22 [l 260 | W hat2 100.5 | v 65.0 | v 1420 0o
E-107 |+ Cooling 'ater 200 | = 22 ([ hatl 1525 | v 450 | v 1075 oo
E102 | 9 coldl 200 | ¥ 1487 | ¥ | MPF Steam 176.0 | [ 1740 | [ 24595 01

<] ol

oo [o z

—_——
Grid Diagram  Work Sheet I Motes |

243 Notes Tab

The Notes tab allows you to specify information regarding the HEN
design by entering the information in the Notes text editor.
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You can only switch from
design mode to operation
mode if the HEN design is
complete.

2-24

c.5 Operarion Mode Dafa Set Up View

The Operation Mode Data Set Up view allows you to specify/modify the
assumptions/conditions of the heat exchangers at base case. Refer to
Section 3.2 - Op. Mode Data Set Up View for more information.

Difference befween Design and Operation Mode

The difference between design mode and operation mode are:

In Designh mode, you design/configure the heat exchanger network
(HEN) based on simple assumptions. You do not worry about fouling
occurring in the exchangers.

In Operation mode, you analyse the performance of the heat
exchanger in the HEN as changes occur in the plant. These
changes can be from fouling in the exchanger to removing the
exchanger for service repairs. In other words, you put the HEN
through different simulation scenarios.

The HI Case view only contains the following objects: Open HEN
Grid Diagram icon, Go to Design Mode button, and Open Page
icon.

The HI Case view, Process Streams tab only contains the following
information on the process streams: name, type of process stream,
inlet temperature, outlet temperature, enthalpy, and flowrate.

The HI Case view, Utility Streams tab only contains the following
information on the utility streams: name, type of utility stream, inlet
temperature, outlet temperature, and cost index.
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c.6 Converting Case fo Project

HX-Net allows you to convert a completed HI Case operation to a HI
Project operation. By converting a HI Case into a HI Project, you have
the same basic information (e.g., process streams and utility streams)
from the HI Case operation, except in HI Project operation you can have
multiple HEN designs.

Once the HI Case is converted to a HI Project, you cannot convert the HI
Project back into a HI Case.

To convert a HI Case into a HI Project:

1. Open a HI Case operation with the HEN design completed.

2. Click the Converts Case to Project icon.

3. Awarning view will appear, asking you to confirm the conversion:

Convert Case To Project ]
Project cannot be converted back to Caze.
Do you still want to conwvert?
Ok | LCancel |

» Click the OK button to continue with the conversion.
» Click the Cancel button to stop converting the case into a project.

4. Ifyouclick the OK button, HX-Net automatically deletes the HI Case
operation creates a new HI Project operation containing all the
specifications from previous the HI Case operation.

Refer to Chapter 4 - Heat Integration Project for more information
about the HI Project operation.

2-25



2-26

2-26

Converting Case to Project
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For more information about
the Operations mode, refer to
Chapter 7 - Heat Integration
- Operations Mode from the
Reference Guide.

Refer to Section 3.2 - Op.
Mode Data Set Up View for
more information.

3.1 Infroduction

The HI Case offers two different settings for a heat exchanger network
(HEN) design. The first setting is the Design mode where you specify
and design a HEN, or extract a HEN from a HYSYS simulation. The other
setting is the Operations mode where you run/simulate a fix HEN design
with events (which are sets of tasks) to evaluate how the changes affect
the performance of the HEN. A task is the value change of an operating
variable. The simulation of events can be done at a point in time or
during a period of time.

Differences between Design mode and Operations mode:

Design mode ‘ Operations mode

* Modify the HEN * HEN is fixed

« Designing/changing a HEN « Studying how changes in the plant
structure operating variables will affect the HEN

* Use in design phase » Use in analysis/simulation phase

311 Entering Operafions Mode

There are some restrictions before you can enter the Operations mode.
One of the restrictions is that the process stream, utility stream, and
economic parameters must contain some data. There must also exist a
feasible design. You can enter all the required process and utility stream
information and create the existing heat exchanger network (HEN) in HI
Case operation, or you can extract a completed HEN.

To enter the Operations mode:
1. Open a HI Case operation with a complete HEN design.

2. In the HI Case view, click the Set Up Operations button. The button
is located in the lower right corner of the view.
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The base case is the starting
point of the existing heat
exchanger network (HEN)
before you simulate any
events in the HEN.

Unless specified, HX-Net will
use a default base case,
which assumes clean heat
exchangers in the HEN.

Introduction

3. The Operations mode Data Set Up (OMDSU) view will appear.

b’ﬂperatinns Mode Data Set Up 1]
Flowrate Frice .
Frocess Stream [ka/h] [Costékal] Link.
C1],” 9.825e+005 0.0000
H1 |, 7.110e+005 0.0000
H2 | 7| 1.392e+006 0.0000
H3 | | 1.896e+005 0.0000
C2 | A  3743e+003 3.000e-002
e
—
Streams I Geometry I Heat Transfer I Utility Bounds |
I~ Use Advanced Link Only Modiy | ak. |

4. You can modify the following variables of the heat exchanger
network at base case before entering the Operations mode:

Flow rate and price of the process streams.

Geometry of the heat exchangers: area and number of shells in
series.

Overall observed heat transfer coefficient of the heat exchangers.
Shell diameter of the heat exchanger.

Number of tubes and number of passes in the tube side.
Maximum amount of heat/energy provided by the utility streams.

5. Click the Set Up button when you are ready to enter the Operations
mode.
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J.2 0p. Mode Dara Set Up View

The Operations Mode Data Set Up (OMDSU) view pops up before you
enter Operations mode. The OMDSU view allows you to set up and
modify the conditions of the heat exchangers and streams in the HEN.
There are four tabs in the OMDSU view: Streams, Geometry, Heat
Transfer, and Utility Bounds.

You can also access the OMDSU view from the HEN Design view, after
entering the Operations mode. The OMDSU view will display the
information in black text to signify that the values cannot be modify.

Any events executed before You can change the values in the OMDSU view by clicking the Modify

clicking the Modify button will . .
return o not executed state, button located at the bottom right corner of the OMDSU view.

and a new base case will be
generated based on the

sreeaueneavaesne 4 0 1 Glreams Tab

The Streams tab allows you to manipulate the mass flow rate of the
process streams and assign prices for calculating the profit index for the
heat exchanger network.

Notice some of the values in Figure 3.2
the table are blue colour text.

.. . 1] ki Mode Data Set U,
This indicates that you can (ESESER I S e e

Change the values. Process Stream F[IE;:;;E [EE;Itf’ekg] Link.
C1] . 9.825e+005 0.0000
H1 |  7.110e+005 0.0000
H2 |  1.392e+006 0.0000
H3 || 1.836e+005 0.0000
C2 | A 3.743e+005 3.000e-002

Epe

b
Slreamsl Geomety I Heat Transfer I Utility Bounds |

[~ Use Advanced Link Only todify ak.

The values for the stream flow rates in the table are based on the
calculated values from the Design mode.
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Op. Mode Data Set Up View

Use the Streams tab of the Operations Mode Data Set Up view to:

« Edit mass flowrates and prices to reflect current conditions.

e Enter and modify Simple Links and Advanced Links between
streams.

To edit the flowrate and price of the process streams at base case for the
Operation mode:

1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.

3. Inthe appropriate cell in the Flowrate column, enter the new
flowrate of the process stream

4. Inthe appropriate cell in the Price column, enter the price of the
process stream. To determine a profit index to be assigned to a
stream, enter its cost (negative number) or profit (positive number).

5. When you have finished modifying the assumptions/conditions for
the base case, click Set Up.

The HI Case operation is now in Operation mode.

About Stream Links

The Linking Streams feature of HX-Net adds process stream inlet
temperature and/or flowrate linking. The feature addresses the problem
of linking unit operation outlet streams with the same unit operation
inlet streams.

HX-Net lets you input the derivatives of unit operations temperatures
and flowrates to link process streams that are outlets with the streams
that are inlets.

In the Desalter example below, the issue is linking the inlet and outlet
streams by temperature. In other unit operations, for example, Pre-
Flash, flowrate is also important.
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¥
Water_Wash
-8

SET-1
To_Desalier

D3_VAP

T TDesaIter Outlet

E7_TS In

TDesalter Outlet = TDesalter Inlet + AT Desalter
usually

ATDesalter < 0

General Equations for Linking

The general equations for linking by temperature and flowrate are
shown below.

Link the outlet temperature of a process stream
Toutlet =A + 2 Bi T(net, i) + = C; mf;

Link the flowrate of a process stream

mf=A+ 3 B; Tgpet, i) + = C; mfj

Note: Using the RefSYS Delta base utility it is possible to calculate the
derivatives and obtain the coefficients.

The Linking Streams feature lets you establish two types of links
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Op. Mode Data Set Up View

between streams:

These links ‘ do this

Simple Links link the inlet temperature of a process stream
with the outlet temperature of another single
process stream

Advanced Links « link the inlet temperature of a process
stream with multiple temperatures of
other process streams and/or flowrates of
other process streams

« link the flowrate of a process stream with
multiple temperatures of other process
streams and/or flowrates of other process
streams

Viewing All Links

You can view the links in your simulation. If a simulation contains links,
the link icon 3£ appears at the lower right corner of the Grid Diagram.

To view all links

1. Open the HEN Grid Diagram view.
2. Click the Grid Diagram tab.

The Grid Diagram view appears, showing the link icon I

Figure 3.4

smoc

Link icon

I 5 32 Y ve T

3. Left click the link icon ZE.
The Streams Links Connections view appears.

On the Streams Links Connections view, you can view:
« Temperature Links
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¢ Flowrate Links

To view temperature links

Click the Temperature tab.

To view flowrate links

Click the Flowrate tab.
4. When you have finished viewing links, click Close.

Temperafure Tab - Stream Links Connections Vieww

Use the Temperature tab of the Stream Links Connections view to view
Temperature links in the simulation.

To view Flowrate links
Click the Flowrate tab.

To exit the Temperature tab and return to the Grid Diagram
Click Close.

Flowrare Tab - Stream Links Connections View

Use the Flowrate tab of the Stream Links Connections view to view
Flowrate links in the simulation.

To view temperature links
e Click the Temperature tab.

To exit the Flowrate tab and return to the Grid Diagram
* Click Close.

Adding Simple Links

You can add Simple Links to the simulation.

To add simple links
1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.
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Op. Mode Data Set Up View

The Streams tab appears.

Operations Mode Data Set Up

Process Stream F[IE;\::;;B [ngtc.-:"ekg] Link.
C1 | # 1.031e+006 0.0000
H1 [ 748424005 0.0000
H2 |  1.465e+006 0.0000
H3 | 1.336e+005 0.0000
C2 | A  3.946e+005 0.0000
M

=
Slreamsl Geomety I Heat Transfer I Utility Bounds |

[~ Use Advanced Link Only

3. Clear the Use Advanced Link Only check box if it is selected.

Left-click in the Link column for the stream for which you want to
add a Simple Link.

The Simple Link view appears.

Figure 3.6

Process Stream: C1 - 10] x|
A Inlet Temperature =T + DT =124.5 C DT = [0.0000
Link Intel Stream Temperature to Outlet Stream Temperature——————————————
Process Stream Ternp.[T) | Link Stream
H1 | 9854
H2 | & 118.0
H3 [ 104.1
c2 |/ 146.4

Ok Delete

The Simple Link view shows the Process Stream to which you are
creating a Simple Link and the available process streams to which you
can link it.

5. Left-click in the Link Stream column of the process stream you want
to link to.

The link icon 3% appears in the Link Stream column and the DT = field
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displays the DT value.

6. Click OK to save your changes. execute the link, and return to the
Streams view.
_Or_
Click Delete to delete this link.

Edifing Simple Links

You can edit the parameters of simple links. You can:

* Change the DT = value.
» Link the process stream to a different process stream
e Convert the Simple Link to an Advanced Link.

To edit simple links
1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.

The Streams tab appears.

Figure 3.7

Operations Mode Data Set Up

Process Stream F[IE‘;:;;E [EE;Itf’ekg] Link.
C1] . 1.823=+006 0.0000 I
H1 |  7.434e+005 0.0000
H2 | |  1.465e+006 0.0000
H3 || 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000

Epe

b
Slreamsl Geomety I Heat Transfer I Utility Bounds |

[~ Use Advanced Link Only Modify oK

On the Streams tab, click Modify.

On the Streams tab in the Link column, double left-click the link
icon 3£ for the link you want to edit.
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Op. Mode Data Set Up View

The Simple Link view appears.

Figure 3.8

- 10| x|
A Inlet Temperature =T + DT =1245 C DT = [21.80
Link Intel Stream Temperature to Qutlet Stream Temperatue——————————————
Process Stream Termp.[T)] | Link Stream
H1 | 98.54
H2 | 118.0
H3 | 104.1
2|/ 146.4 Ir
Conwert To Advanced Link Ok Delete

5. Perform the edits you want.

You can:

e Change the DT = value.

» Link the process stream to a different stream by left-clicking in the
Link Stream column of the stream to which you want to link.

e Convert the Simple Link to an Advanced Link by clicking Convert
To Advanced Link.

6. When you have finished editing the Simple Link, click OK to
execute the Simple Link, and return to the Streams tab.

Delering Simple Links

You can delete a Simple Link.

To delete simple links
1. Access the Operations Mode Data Set Up view.

2. Click the Streams tab.
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The Streams tab appears.

Operations Mode Data Set Up
Flowrate Price
Process Stream kg/h] [Cost/kal Link.
C1] A 1823e+006 0.0000 )
H1 |  7.484e+005 0.0000
HZ | o 1.465e+006 0.0000
H3 || 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
M
=
Streams I Geomety I Heat Transfer I Utility Bounds |
[~ Use Advanced Link Only fodify ak

3. On the Streams tab, click Modify.

On the Streams tab in the Link column, double left-click the link
con 3 for the link you want to edit.

The Simple Link view appears.

Figure 3.10

- 10| x|
A Inlet Temperature =T + DT =124.5 C DT = |-21.90
Link Intel Stream Temperature to Outlet Stream Temperature——————————————
Process Stream Ternp.[T) | Link Stream
H1 | 9854
H2 | & 118.0
H3 [ 104.1
c2 |/ 146.4 i

Corwert To Advanced Link Ok Delete

5. Click Delete.

You are returned to the Streams tab. The Simple Link is deleted and the
link icon 3% is absent from the Link column.

Converfing Simple Links fo Advanced Links

You can convert a Simple Link to an Advanced Link. You might want to
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Op. Mode Data Set Up View

do this if you want to add more details or more streams to a Simple Link.

To convert a Simple Link to an Advanced Link
1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.

The Streams tab appears. The link icon k3 appears in the Link column.

Figure 3.11

Operations Mode Data Set Up

Flowirate Frice

Frocess Stream kgth] [Costékg] Link.
C1]” 1.823+006 0.0000 =
H1 || 748424005 0.0000
H2 | | 1.4E5e+006 0.0000
H3 | /| 1.936e+005 0.0000
CZ | # 3946e+005 0.0000
MNew™

1
Slleamsl Geometry I Heat Transfer I Utilty Bounds |

[ Use Advanced Link Only Modify Ok

3. Clear the Use Advanced Link Only check box if it is selected.

Left-click the link icon £ for the link you want to convert to an
Advanced Link.

The Simple Link view appears. The link icon ko appears in the Link
Stream column.

Figure 3.12

_ O] x|
A lnlet Temperature =T + DT =1245 C DT = |-21.90
Link Intel Stream Temperature ta Dutlet Stream Temperature———————————————
Piocess Stream Temp.(T] | Link Stream
H1 | o 98.54
H2 | 118.0
H3 [ 104.1
cz|” 1464 ke

Conwert To Advanced Link i Delete
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5. On the Simple Link view, click Convert to Advanced Link.

The Advanced Link view appears, with the link icon k3 displayed from
the Simple Link view.

Process Stream: C1
A Inlet Temperature = A + Sum [Bi* Til + Sum [Ci*Fi) = 1245 C = p59ac
rLink Inlet Stream Temperature to Outlet Streams Temperatur
Process Stream Ter?g.] (i Linked Bi Fange Lo[g]er U%']EI
H1 | & 54| X 10000 C
H2 | & 1180 0.0000
H3 | 104.1 0.0000
cz|” 146.4 0.0000
rLink Inlet Stream Temperature to Streams Flowrate
Flowrate [Fi] Ci Lawer Upper
Process Stream [ka/k] Linked [CAKa]] Range kah] kath]
H1 |/ 7.484e+005 0.0000
H2 | | 1.465e+006 0.0000
H3 | 1.996e+005 0.0000
C2 | A 3.946e+005 0.0000
—
Inlet Temperature | Flowrate
Back To Simple Link | oK Delete

Use the Advanced Link view to add or edit links.

When you have finished converting the Simple Link to an Advanced
Link,

Click OK to save your changes. execute the link, and return to the
Streams view.

_or—

Use the Advanced Link view to add another Advanced Link.

Tupes of Advanced Links

There are two types of Advanced Links: Temperature linking and
Flowrate linking.
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Op. Mode Data Set Up View

Use this link to

Temperature Link link a stream’s inlet
temperature to outlet
temperatures and/or flowrates
of the other process streams.

Flowrate Link link a stream’s flowrate to outlet
temperatures and/or flowrates
of other process streams.

Linking Inlef Stream Temperature fo Outlet Streams
Temperatures

You can link the Inlet Stream Temperature to the Temperature(s) of one
or more Outlet Streams.

To link the Inlet Stream Temperature to the Temperature(s) of one or
more Outlet Streams

1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.

The Streams tab appears.

Figure 3.14

Operations Mode Data Set Up

Process Stream F[IE‘;:;;E [EE;Itf’ekg] Link.
C1] . 1.823=+006 0.0000 I
H1 |  7.434e+005 0.0000
H2 | |  1.465e+006 0.0000
H3 || 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000

Epe

b
Slreamsl Geomety I Heat Transfer I Utility Bounds |

[~ Use Advanced Link Only todify ak.

3. Select the Use Advanced Link Only check box if it is not selected.
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4. Left-click in the Link column for the stream for which you want to
add an Advanced Link.

The Advanced Link view appears.

/ Inlet Temperature = A+ Sum [Bi* Ti] + Sum [Ci*F] = 1245 C A= |7245C
Link Inlet Stream Temperature to Dutlet Streams Temperatur
Temp. [Ti] . . Lower Upper
Process Steam K] Linked Bi Range 0] ]
H1 | 1 100.5 0.0000
H2 | 1 1221 0.0000
H3 | 108.3 0.0000
cz[ A/ 1411 0.0000
rLink Inlet Stream Temperature to Streams Flowrate
Flawrate [Fi] | . Ci Laweer Upper
Process Stream kath] Linked [C/Karhi] Fange [ka/k] kadh]
H1 | | 7.484e+005 0.0000
H2 | | 1.4B5e+008 0.0000
H3 | | 1.996e+005 0.0000
C2 | X 3.946e+005 0.0000
—_
Inlet Tempelalulel Flowirate |
Eack To Simple Link | oK Delete

5. Click Inlet Temperature.

The Inlet Temperature tab appears.

6. On the Inlet Temperature Tab, in the Link Inlet Stream Temperature
to Outlet Streams Temperature group, left-click in the Linked
column beside the stream to which you want to link the process
stream.

7. Ifyoudo not want to use a temperature bounds range (either default
or one you customize), clear the Range check box for the stream if it
is selected.

8. Ifyou want to use the default temperature bounds (specified on
Tools | Preferences | Temperature Bound), select the Range check
box if it is not selected.

9. Ifyouwant to change the temperature bounds for the stream, select
the Range check box if it is not selected. Then change:
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Op. Mode Data Set Up View

« the lower temperature bound.

-or-
« the upper temperature bound.

-or-
e both temperature bounds.

Note: If you change a bound so that it is outside of the range you set on
the Tools | Preferences dialog, HX-Net generates an error message in the
Trace window when you click Set Up. The error message is in this
format:

The Outlet Temperature of Stream H1 is outside its bounds

Although HX-Net generates this warning message, it calculates the
link(s) using the values you input in the bound(s).

10. Follow steps 6-9 above to link the process stream to another stream
by temperature.

11. When you are finished linking to streams by temperature
Click OK to save your changes. execute the link, and return to the
Streams view.
_Or_
Use the Advanced Link view to add another Advanced Link.

Linking Inlet Stream Temperature fo Streams Flowrae

You can link the Stream Flowrate to the Temperature(s) of one or more
Outlet Streams.

To link the Stream Flowrate to the Temperature(s) of one or more Outlet
Streams

1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.
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The Streams tab appears.

Operations Mode Data Set Up
Flowrate Price
Process Stream kg/h] [Cost/kal Link.
C1] A 1823e+006 0.0000 )
H1 |  7.484e+005 0.0000
HZ | o 1.465e+006 0.0000
H3 || 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
M
=
Streams I Geomety I Heat Transfer I Utility Bounds |
[~ Use Advanced Link Only fodify ak

Select the Use Advanced Link Only check box if it is not selected.

Left-click in the Link column for the stream for which you want to
add an Advanced Link.
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The Advanced Link view appears.

A Inlet Temperature = A+ Sum (Bi*Ti) + Sum [Ci*F) = 1245 C A= |7245C
Link Inlet Stream Temperature to Outlet Streams Temperatur
Process Steam TETE'] (i Linked Bi Range LU[E’]EI Ufae'
H1 | 21 1005 0.0000
HZ | o1 1221 0.0000
H3 | 1 108.3 0.0000
cz| 1411 0.0000
rLink Inlet Stream Temperature to Streams Flowrate
Flawrate [Fi] | . Ci Lawer Upper
Process Stream kah] Linked [C/Karh] Range [katk] kah]
H1 | | 7.484e+005 0.0000
H2 | | 1.4B5e+006 0.0000
H3 | | 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
_—
Inlet Tempelalulel Flowrate |
Eack T Simple Link oK Delete

5. Click Flowrate.

The Flowrate. tab appears.

6. On the Flowrate tab, in the Link Stream Flowrate to Outlet Streams
Temperature group, left-click in the Linked column beside the

stream to which you want to link the process stream.

7. Ifyoudo notwant to use a temperature bounds range (either default
or one you customize), clear the Range check box for the stream if it

is selected.

8. Ifyou want to use the default temperature bounds (specified on
Tools | Preferences | Temperature Bound), select the Range check

box if it is not selected.

9. Ifyouwant to change the temperature bounds for the stream, select

the Range check box if it is not selected. Then change:

« the lower temperature bound.

-or-

e the upper temperature bound.
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_or-
* both temperature bounds.

Note: If you change a bound so that it is outside of the range you set on
the Tools | Preferences dialog, HX-Net generates an error message in the
Trace window when you click Set Up. The error message is in this
format:

The Outlet Temperature of Stream H1 is outside its bounds

Although HX-Net generates this warning message, it calculates the
link(s) using the values you input in the bound(s).

10. Follow steps 6-9 above to link the process stream to another stream
by temperature.

11. When you are finished linking to streams by temperature
Click OK to save your changes. execute the link, and return to the
Streams view.
_or-
Use the Advanced Link view to add another Advanced Link.

Linking 3tream Flowrare fo Streams Flowrare

You can link the Stream Flowrate to the Flowrate(s) of one or more
Streams.

To link the Stream Flowrate to the Stream Flowrate to the Flowrate(s) of
one or more Streams

1. Accessthe Operations Mode Data Set Up view.
2. Click the Streams tab.
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The Streams tab appears.

Operations Mode Data Set Up

Flowrate Price

Process Stream kg/h] [Cost/kal Link.
C1] A 1823e+006 0.0000 )
H1 |  7.434e+005 0.0000
H2 | 1.465e+006 0.0000
H3 | 1.336e+005 0.0000
C2 | A 3.946e+005 0.0000
M

=
Slreamsl Geomety I Heat Transfer I Utility Bounds |

[~ Use Advanced Link Only fodify ak

Select the Use Advanced Link Only check box if it is not selected.

Left-click in the Link column for the stream for which you want to
add an Advanced Link.
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The Advanced Link view appears.

A Inlet Temperature = A+ Sum (Bi*Ti) + Sum [Ci*F) = 1245 C

Link Inlet Stream Temperature to Outlet Streams Temperatur

Process Steam TETE'] (i Linked Bi Range LU[E’]EI Ufae'
H1 | 21 1005 0.0000
HZ | o1 1221 0.0000
H3 | 1 108.3 0.0000
cz| 1411 0.0000
rLink Inlet Stream Temperature to Streams Flowrate
Flawrate [Fi] | . Ci Lawer Upper
Process Stream kah] Linked [C/Karh] Range [katk] kah]
H1 | | 7.484e+005 0.0000
H2 | | 1.4B5e+006 0.0000
H3 | | 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
_—
Inlet Tempelalulel Flowrate |
Eack T Simple Link | oK Delete
5. Click Flowrate.

3-23
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The Flowrate. tab appears.

Process Stream: C1 =
A MassFlow = &+ Sum [Bi*Ti) + Sum (Ci*Fi] = 1.0342+006 ka'h A= ITU34B+UUB kg
—Link Stream Flowrate to Streams Outlet Temperatur
Temp. [Ti] . Bi Lower Upper
Process Steam K] Linked Kby Range Q] ]
H1 || o 98.54 0.0000
H2 | 1180 0.0000
H3 | 1041 0.0000
cz| 1464 0.0000
rLink Stream Flowrate to Streams Flovrate
Flowrate [Fi . . L u
Process Stream Ditrgaz’ﬁ][ i Linked Ci Range [kog";:; [kgﬁ:;
H1 | /| 7.484e+005 0.0000
H2 | | 1.4B5e+006 0.0000
H3 | | 1.996e+005 0.0000
C2 | A 3.946e+005 0.0000
—_—
Inlet Temperature  Flowrate I
Eack T Simple Link | oK Delete

On the Flowrate tab, in the Link Stream Flowrate to Streams
Flowrate group, left-click in the Linked column beside the stream to
which you want to link the process stream.

If you do not want to use a flowrate bounds range (either default or
one you customize), clear the Range check box for the stream if it is
selected.

If you want to use the default flowrate bounds (specified on Tools |
Preferences | Flowrate Bound), select the Range check box if it is not
selected.

If you want to change the flowrate bounds for the stream, select the
Range check box if it is not selected. Then change:

* the lower flowrate bound.
-or-

e the upper flowrate bound.
-or-

* both flowrate bounds.
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Note: If you change a bound so that it is outside of the range you set on
the Tools | Preferences dialog, HX-Net generates an error message in the
Trace window when you click Set Up. The error message is in this
format:

The Outlet Temperature of Stream H1 is outside its bounds

Although HX-Net generates this warning message, it calculates the
link(s) using the values you input in the bound(s).

10. Follow steps 6-9 above to link the process stream to another stream
by flowrate.

11. When you are finished linking to streams by flowrate,
Click OK to save your changes. execute the link, and return to the
Streams view.
-or-
Use the Advanced Link view to add another Advanced Link.

Edifing Advanced Links

You can edit the parameters of Advanced Links. You can:

e Change the A = value.

e Link the Inlet Stream Temperature to Outlet Streams
Temperatures.

e Link the Inlet Stream Temperature to Streams Flowrates.

e Link the Stream Flowrate to Outlet Streams Temperatures.

e Link the Stream Flowrate to Streams Flowrates.

* Change the lower or upper bounds of a stream’s range.

* Return to the Simple Link view by clicking Back to Simple Link.

To edit advanced links
1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.
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The Streams tab appears.

Operations Mode Data Set Up
Flowrate Price
Process Stream kg/h] [Cost/kal Link.
C1] A 1823e+006 0.0000 )
H1 |  7.484e+005 0.0000
HZ | o 1.465e+006 0.0000
H3 || 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
M
=
Streams I Geomety I Heat Transfer I Utility Bounds |
[~ Use Advanced Link Only fodify ak

On the Streams tab, click Modify.

On the Streams tab in the Link column, left-click the link icon I for
the link you want to edit.
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The Advanced Link view appears.

A Inlet Temperature = A+ Sum (Bi*Ti) + Sum [Ci*F) = 1245 C A= |7245C
Link Inlet Stream Temperature to Outlet Streams Temperatur
Process Steam TETE'] (i Linked Bi Range LU[E’]EI Ufae'
H1 | 21 1005 0.0000
HZ | o1 1221 0.0000
H3 | 1 108.3 0.0000
cz| 1411 0.0000
rLink Inlet Stream Temperature to Streams Flowrate
Flawrate [Fi] | . Ci Lawer Upper
Process Stream kah] Linked [C/Karh] Range [katk] kah]
H1 | | 7.484e+005 0.0000
H2 | | 1.4B5e+006 0.0000
H3 | | 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
_—
Inlet Tempelalulel Flowrate |
Eack T Simple Link | oK Delete

5. Perform the edits you want.
6. When you have finished editing the Advanced Link, click OK.

Editing Details of Advanced Steps

To change the A value
1. Inthe A =field, enter the correct value.
2. Click OK to save your changes and execute the link.

To link to one or more streams by temperature

1. Inthe Link Inlet Stream Temperature to Qutlet Streams
Temperature group, left-click in the Linked column beside the
stream to which you want to link the process stream.

2. Ifyoudo not want to use a temperature bounds range (either default
or one you customize), clear the Range check box for the stream if it
is selected.
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If you want to use the default temperature bounds (specified on
Tools | Preferences | Temperature Bound), select the Range check
box if it is not selected.

If you want to change the temperature bounds for the stream, select
the Range check box if it is not selected. Then change:

» the lower temperature bound.
_or-

» the upper temperature bound.
_or-

* both temperature bounds.

Note: If you change a bound so that it is outside of the range you set on
the Tools | Preferences dialog, HX-Net generates an error message in the
Trace window when you click Set Up. The error message is in this
format:

The Outlet Temperature of Stream H1 is outside its bounds

Although HX-Net generates this warning message, it calculates the
link(s) using the values you input in the bound(s).

5.

Follow steps 1-4 above to link the process stream to another stream
by temperature.

When you are finished linking to streams by temperature

Click OK to save your changes. execute the link, and return to the
Streams view.

_Or_

Proceed to link the process stream to one or more streams by
flowrate on the Advanced Link view.

To link to one or more streams by flowrate

1.

In the Link Inlet Stream Temperature to Outlet Streams
Temperature group, left-click in the Linked column beside the
stream to which you want to link the process stream.

Ifyou do not want to use a temperature bounds range (either default
or one you customize), clear the Range check box for the stream if it
is selected.

If you want to use the default temperature bounds (specified on
Tools | Preferences | Temperature Bound), select the Range check
box if it is not selected.

If you want to change the temperature bounds for the stream, select
the Range check box if it is not selected. Then change:
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« the lower temperature bound.
-or-

« the upper temperature bound.
-or-

e both temperature bounds.

Note: If you change a bound so that it is outside of the range you set on
the Tools | Preferences dialog, HX-Net generates an error message in the
Trace window when you click Set Up. The error message is in this
format:

The Outlet Temperature of Stream H1 is outside its bounds

Although HX-Net generates this warning message, it calculates the
link(s) using the values you input in the bound(s).

5. Follow steps 1-4 above to link the process stream to another stream
by temperature.

6. When you are finished linking to streams by temperature
Click OK to save your changes. execute the link, and return to the
Streams view.
-or-
Use the Advanced Link view to add another Advanced Link.

Delering Advanced Links

You can delete an Advanced Link Deleting an Advanced Link deletes all
the links within that Advanced Link.

To delete advanced links
1. Access the Operations Mode Data Set Up view.
2. Click the Streams tab.
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The Streams tab appears.

Figure 3.23

Operations Mode Data Set Up
Flowrate Price
Process Stream kg/h] [Cost/kal Link.
C1] A 1823e+006 0.0000 )
H1 |  7.484e+005 0.0000
HZ | o 1.465e+006 0.0000
H3 || 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
M
=
Streams I Geomety I Heat Transfer I Utility Bounds |
[~ Use Advanced Link Only fodify ak

On the Streams tab, click Modify.

On the Streams tab in the Link column, left-click the link icon I for
the link you want to delete.
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Notice some of the values in
the table are blue colour text.
This indicates that you can
change the values.

The Advanced Link view appears.

A Inlet Temperature = A+ Sum (Bi*Ti) + Sum [Ci*F) = 1245 C A= |7245C
Link Inlet Stream Temperature to Outlet Streams Temperatur
Process Steam TETE'] (i Linked Bi Range LU[E’]EI Ufae'
H1 | 21 1005 0.0000
HZ | o1 1221 0.0000
H3 | 1 108.3 0.0000
cz| 1411 0.0000
rLink Inlet Stream Temperature to Streams Flowrate
Flawrate [Fi] | . Ci Lawer Upper
Process Stream kah] Linked [C/Karh] Range [katk] kah]
H1 | | 7.484e+005 0.0000
H2 | | 1.4B5e+006 0.0000
H3 | | 1.936e+005 0.0000
C2 | A 3.946e+005 0.0000
_—
Inlet Tempelalulel Flowrate |
Eack T Simple Link | oK Delete

5. Click Delete.

You are returned to the Streams tab. The Advanced Link is deleted and
the link icon &£ is absent from the Link column.

J.8.2 Geomefry Tab

The Geometry tab allows you to manipulate the geometry of the heat
exchangers like area and number of shells in series for each exchanger
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listed.
Figure 3.25
’-’Dpelalions Mode Data Set Up |_ (O] =]

Heat Exch B2 eing
eal Exchanger [mZ] ellz In seres
Feed Bottoms@EMain | G- 3203 2
Condenser@COLT | g 27197e+05 1
Feboler@COLT | @ 1606 1

Streams Geometry | Heat Transfer J Utility Bounds J

The calculated values in the table are based on the calculated values
from the Design mode.
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J.8.3 Hea Transfer Tab

The Heat Transfer tab allows you to manipulate the heat transfer
properties of each heat exchanger. These properties are grouped into
three pages: Observed, Shell Side, and Tube Side.

Dbserved Page

The default heat transfer The Observed page allows you to change the overall observed heat

coefficient (HTC) values in the transfer coefficient value of the heat exchangers.
table are known as the clean

overall HTC values.

Clean HTC values are based Figure 3.26

on heat transfer of the

exchangers without ¥ Dperations Mode Data Set Up _1O] <]
considering fouling. -

i g 9 Heat Transfer Heat Exchanger HTC Clean HTC Fouling ;[
Fouling values are based on Lt ClL L[tz UL IC ki)
he fouli | ified Observed Condenser@COLT | < 75 75 0.0000
the fouling value you specifie Shel Side P4_2 Codler®COLT |4 4636.4 45364 0.0000
in the Process Strems tab for Tl G PA_3_Cocler@COLT |0 42953 12953 0.0000

ube 2ide PA_1_Cooler@COLT | < 75 75 0.0000
each stream. Kern5S_Reb@COLT | < 87763 87763 0.0000
E-105@M ain | < 16036 16036 0.0000
E-109@Main | < 1642.8 1642.8 0.0000
E-100@HMain | < 7673.3 7673.3 0.0000
E-103@Main | < 7.5 75 0.0000
E-10E@Main | o 2242.9 22429 0.0000
E-07@Main | < 2504 8504 0.0000
E-10T@Main | < 3397.0 BI7.0 0.0000
E-102@Main | o 75 75 TN
Fit Plant Data |
Streams | Geometry  Heat Tlansfell Utility Bounds: |

There are two ways to manipulate the overall heat transfer coefficient

(HTC) value:
* You can enter the overall HTC value in the appropriate cell under the
HTC column.

* You can click the Fit Plant Data to access the Heat transfer
coefficient estimation view.
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HTCE View

The Heat transfer coefficient estimation (HTCE) view allows you to
generate an overall HTC value based on the measured hot and cold
stream temperatures flowing through the heat exchanger.

Figure 3.27

Measured Plant Temperature Infarmation

y-’ Heat transfer coefficient estimation

Heat Exchanger

Cald Tin
€]

Cold Tout
[C]

Hat Tin
[C]

Hat Tout
€]

Oriline

Feed Bottoms@ia

<emphy>

<emphy:

<EMmplty:

<emphys

Condenser@COLT

<emplys

<emply>

<empiy:

<emplys

Reboiler®COL1

<Emphys

< empky

<Emply

<Emphy

[_[Ofx]

-
Input I Output

2

The HTCE view contains two tabs (Input and Output) and the Fit heat
transfer coefficient to plant data icon.

» Input tab allows you to enter the inlet and outlet stream
temperatures for both hot and cold streams flowing through the heat
exchanger. The overall HTC value will be calculated based on those
specified values.

The Online column allows you to specify which exchangers are in
operation (Green checkmark icon) and which are not in operation
(Red Xicon), when the specified stream temperatures were

measured.

Figure 3.28

Measured Plant Temperature Information

Heat Exchanger

Cold Tin
[C]

Cold Tout
[C]

Hat Tin
[€]

Hot Tout
[C]

Online

Feed Bottoms(@ha

350

35.0

1220

E2.0

X

Condenser@COL1

320

351

a0

0o

Feboiler@COL1

1240

125.0

1780

175.0
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Fit heat transfer coefficient to
plant data icon

3-35

» Fit heat transfer coefficient to plant data icon allows HX-Net to go
ahead and estimate the values for the heat transfer coefficients by
minimizing the summation of the squares of the differences between
the measure temperatures (in the Input tab) and the calculated
temperatures.

e Output tab displays the generated values taken from the Design

mode and (if any) the specified values from the Input tab. So you
can compare the values you specified with the values generated by

HX-Net.

Figure 3.29

»? Heat transfer coefficient estimation |_ (O] x|
—Reconciled heat exchanger informatiar

e Beraen Obs. HTC | Heatload | Mea CTin| Calc CTin | Mea CTout | Cale CT out ;I

[klfh-m2-C] | [Mw] €] €] [C] [C] |
Condenger@COLT 75 18.62 | <emphy> 30.0 <Emptys 3.8
P&_2_Cooler@COL 45354 10.27 | <emply> 124.0 <empy: 1250
P4_3 CoolerCOL 42953 10.28 | <emply> 174.0 <empys 175.0
FA_1_CoolermCOL 75 16.41 | <emply> 3.8 <empys 33.3
KeroS5_Reb@COL 87763 2379 | <emply> 226.2 <empy> 2322
Furnacedaitain <emphys 3772 | <emphyy 2661 <emphys 3433
E 105 ain 16036 0.7582 | <emphwy 158.7 <Emptys 1607
E 1090 ain 16428 0.7082 | <emphy 160.7 <Emptys 162.6
E-100¢=3k ain 76733 0.2305 | <emply> 20.0 <empy: 208
E-103c=ain 75 1261 | <emply> 333 <empys M5

-1 0BG ain 22429 29,30 Emohy; 1626 Emoty; 2336 | T
| LlJ
Input  Dutput I
%
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The default shell diameter is
the calculated optimum
diameter based on the clean
HTC value.

3-36

ahell Side Page

The Shell Side page displays the clean heat transfer coefficient (HTC) on
the shell side, diameter of the shell, and stream flowing in the shell each
heat exchanger. You can change the shell diameter to modify the
calculated clean shell side HTC.

Figure 3.30

¥ Operations Mode Data Set Up =] &
Heat Transfer Heat Eschanger [ng’::[nEz.[;] Shell Dn;ameter Shell sides sheam
Observed Feed Bottomel@ibain | < 212004 1.250 | Stripper Bottams_
Shell Side Condenzen@COLT | < 24334.0 1.266 | To Condensen@il
Feboiler@COLT | @ 28036.8 1.013 MPF Steam

Tube Side

Shieams | Geometry  Heat Transfer | Utiity Bounds |

SetUp |
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Tube Side Page

The default number of tubes The Tube Side page displays the clean heat transfer coefficient (HTC) on
and tube passes are the the tube side, number of tubes, number of passes made by the tubes,
calculated optimum values A

based on the clean HTC and the stream flowing through the tube for each heat exchanger. You
value. can manipulate the number of tubes and number of passes values to

change the value of the calculated clean tube side HTC.

Figure 3.31

’-’Dpelaliuns Mode Data Set Up |_ O] <]
Heat Transfer Heat Exchanger e Mumber | Passes | Tube side stream
[k hrm2-C]
Obszerved Feed Bottoms@Hain | - 18611.8 | 534 2 | SouH20 Feed.
Shell Side Condenser@COLT | @ 7h | 4131 2 Air
- Reboileri@COLT | @ EA057.6 a0y 2 | To Reboilert@c
Tube Side

Streamz | Geometry Heat Tlansfell Utilitw Bounds: |
SetUp |
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Op. Mode Data Set Up View

3.2.4 Unlity Bounas Tab

The Utility Bounds tab allows you to specify the outlet temperature and
maximum flow rate for the utility stream(s), and the maximum energy/
load for the fired heat exchanger (s).

Figure 3.32

b’l:lperations Mode Data Set Up !EI
Ultility Streamn Dutle[themp. Ma}i'k';lf':i"ate Fired Heater Mame M‘[a;.\’l\_ls]ad
Caooling % ater 2A00C H-102@COL1 -
Fired Heat (1000) 400.00C R CHG HEATER@Mai
E-100@COL2

Shreams I Gieometry I Heat Transfer  Utility Huundsl

No bounds are considered for the cells that are left empty.

The Operations Mode Data Set Up view allows you to modify the
geometry and heat transfer parameters of the heat exchangers to
improve the consistency of the simulation with your plant data.
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3.3 HlCase View

For more information on the In Operations mode, the HI Case view is slightly different. There are only

general setp of the Heat four tabs in the HI Case view and only three objects located at the
Integration Project, refer to

Chapter 4 - Heat Integration bottom of the view.
Project.
Figure 3.33
r’HI Case: Casze 3 | _ (O] x|
Name Inlet T | Clutlet T Enthalpy Flowrate =
[C] ] [hi] [kath] | |
deaerator water cold_To_deaerator water hot | # 14.4 E56 8.493 | 1.385e+005
ooolin water cold_Ta_cooling water hot | 2 12.8 21 2186 | 2.193=+005
NDU feed To_feed toreactor | X| 1387 383 8422 | 5518=+004
hydragen into e-201a_To_hydrogen to reactar | #1489 307.2 1.598 9822
tatal reactor charge_To_reactor effluent | # Z7B.E 3100 1.840 | B.400=+004
Reactor effluent copp_To_to d-203 | » 3100 267 1713 | 6.400e+004 =
il L=
t Process Streams | Utility Stieams | Economics | Motes
b3 b

The following table lists and describes the objects located at the bottom
of the HI Case view:

Object ‘ Icon ‘ Description

Open HEN Grid Diagram Allows you to access the HEN Design view.
icon 3 Refer to Section 3.4 - HEN Design View for
more information.

Go to Desigh Mode Allows you to return the settings back to Design
button mode.

Opens Current Page in 5 Allows you to open the active tab into a
Separate Window icon separate view.

The following sections describe the difference in the tabs between
Design mode and Operations mode for the HI Case view.
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HI Case View

3.3.1 Process Streams Tab

The Process Streams tab displays information about the process streams

in the HEN.

Figure 3.34

'-’HI Case: Case 3

-

=2k g

Name Inlet T | Outlet T Enthalpy Flowrate
[C] [€] [] [kath]

deaerator water cold_To_deaerator water hot | & 144 E5E 8433 | 1.385e+005
coolin water cold_To_cooling water hat | 2 12.8 21.1 2186 | 2.193e+005
NDU feed To_feed to reactor | 138.7 3183 8.422 | 5.518e+004
hydrogen into e-201a_To_hydrogen to reactar | #1483 307.2 1.593 822
total reactor charge_To_reactor effluent | #2766 300 1.840 | 6.400e+004
Reactor effluent copy_To o d-203 | | 3100 267 17.13 | 6.400=+004

M= E3

t Process Streams | Utility Streams Economics | Motes

In Operations mode, you cannot modify any information on this tab.
Refer to Section 2.2.1 - Process Streams Tab for more information.

3.3.2 Ufilify Sfreams Tab

The Utility Streams tab in Operations mode displays information about
the utility streams in the HEN.

Figure 3.35

¥ HI Case: Case 1

<Emphy

Mame Inlet T | Outlet T | Cost Index
[C] IC] [Cost/kiwi-pr]
Fired Heat [1000] | o~ 1000.0 400.0 134.0
“Wery High Temperature | /| 3000.0 | 2333.0 280.7

I[=] E3

_
Process Streamsz  Utility Streams | Ecanomics | Motes

%

In operations mode, you cannot modify any information on this tab.
Refer to Section 2.2.2 - Utility Streams Tab for more information.
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3.3.3 Economics Tab

The Economics tab displays the cost set and economic parameter values
used to calculate the capital cost of the exchangers.

Figure 3.36

pHI Case: Case 1 H=l
Heat Exchanger Capital Cost [ndex Parameters Annualization:
S T T HiLtEEmmgangeu BrfesiFeum ) | o
FIHEDHEATEHECE 1.000e+05 1000 0.500 Fired Heater Plart Life [years): ,597 PL
‘ ‘ e | Annualization Factor = [1 + RORA100]"FL / PL
4 »

Capital Cost Index/Heat Exchanger] [$7] =a+bHeatE xch Area/Shells) “c*Shells
Capital Cost Index(Fired Heater) [$°] = a + b Fired Heater Duty ]"c

" Process Steams J Lltility Streams: ~ Economics | Mates

In operation mode, you cannot modify any information on this tab.
Refer to Section 2.2.3 - Economics Tab for more information.

3.3.4 Nofes Tab

The Notes tab allows you to:

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

Any changes made to the . . . . . .
information in the Notes text Enter information regarding the operation by entering the

; ) ) information in the Notes text editor.
editor, will appear in the text

editor located at the bottom of » Ifthe HEN design was extracted from a simulation file (like HYSYS),
the Heat Integration Manager the Notes text editor will display a note indicating where the

view when the Show Notes extracted file is located.

button has been clicked.

p? HI Case: Case 1 |_ (O] x|

Mame |Casa 1

Motes

Estracted data from Hysyz Casze H:\HuconConcept\Reference Guide'Heat Integration - Dperation Modehndu preheat hac J

1]

" Process Steams J Litility Streams JEconomics Motes

%
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o

Open Palette View icon

Refer to Section 7.7 -
Worksheet Tab for more
information.

HEN Design View

54 HEN Design View

The HEN Design view in Operations mode and Design mode are similar.
The major differences in Operations mode are:
e The Open Palette View icon has been removed from the Grid
Diagram tab
» Five new icons have been added to the Grid Diagram tab.

* You cannot modify any variable values in the Process Stream, Utility
Stream, Heat Exchanger, and Split Editor views.

» The information in the Worksheet tab remains the same, however,
you cannot edit any values/information displayed.

341 Grid Diagram Tab

The Grid Diagram tab contains the HEN design. Refer to Section 7.2 -
Grid Diagram Tools for more information about the options available in
the Grid Diagram.

Figure 3.38

»? HI Case: Case 1 HEN Design [_ (O] x|

- Ok 24 1EZ b
1T e

1zenc e SEC

SHpper Bolkoms _To_Efiuen]

Niac e ==X

— — — — — —
To Gondersen@in L1_To_OH Csica L1
e AT LIS, kit e
—— — — — — — —— — — — —
To Reballen@o0 L1_To_Ballup@on L1
S050 -

ea3c LY R

T b Ey] 7 ‘SourH20 Feed_To_Skpper feed

1780 7a0c

NP SEam

| | V=
2 =1 Default Stat- (NGNS ©° 32 éﬁ (i «ta
B Grid Diagram | “aork Sheet | Maotes
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The information/values displayed on the Grid Diagram will either be
from the base case or the last executed event.




Operations Mode

The following table lists and describes the five new icons available in

Operation mode:

Name ‘ Icon ‘ Description

Operation Mode
Data Set Up

Allows you to access the Operation Mode Data Set
Up view.

Refer to Section 3.2 - Op. Mode Data Set Up View
for more information.

What If Analysis

gy

Allows you to add events to the heat exchanger
network (HEN) design. These events consist of a set
of tasks (for example: cleaning exchanger,
increasing exchanger’s area, etc.). These events are
considered to take place at a point in time.

Trend Analysis

ol

Allows you to study the extent of fouling in a set of
heat exchangers over a period of time. The cleaning
of these exchangers can be added as events to
evaluate savings in operating costs. The trend
analysis also allows you to add changes in the
process stream flow rates as events.

Refer to Section 3.6 - Trend Analysis Wizard on
how to perform this type of analysis.

View bar chart

Allows you to access the Bar Chart view.

Refer to Section 7.2.6 - Bar Chart View for more
information.

Open HEN Diagram
Properties View

Allows you to access the Property Presets view.

Refer to Section 7.2.11 - Property Presets View for
more information.

Status Bar

The status bar located in the Grid Diagram tab indicates both the status

of the heat exchanger network in the tab and the last study/event that
was executed. There are three possible status for the heat exchanger

network:

* Not Converged. This status indicates that the executed study/event
has generated process stream outlet temperature(s) that fall outside

the specified range of outlet temperature(s).

* Not Executed. This status indicates that the previous executed
study/event has changed. So the current results in the heat
exchanger network is not associated to the indicated study/event.

« Status Converged. This status indicates that the executed study/
event has generated process stream outlet temperatures that fall
within the specified range of outlet temperatures.
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For more information about
What If analysis, refer to
Section 7.3 - What If
Analysis from the Reference
Guide.

‘38

What If Analysis icon

Refer to Section 2.3.5 -
Project View from the User
Guide for more information.
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What If Analysis View

3.5 What If Analysis View

The What If Analysis (WIA) view allows you to perform multiple changes
to the heat exchanger network (HEN) operating variables. These
changes are considered to take place at a point in time.

To access the WIA view:
1. Open a HI Case operation with a complete HEN design.

2. Enter the Operations mode by clicking the Go to Operations mode
button.

Open the HEN Design view of the HI Case in Operations mode.
Click the What If Analysis icon located at the bottom right corner of

Figure 3.39
w8 hat I _seatysis - H Sel 6.2 - [SamdationbaseCase What If Analyss] 18] %
o Fi Gt Masger Festues Tods Winde Hep all] %
el 3
[ Opivee
ol BFas
Buase Cane Everddl EventPl EventF! w11 EventF2
L e [t [ e | |
] i Liki] i B [:5)]
£l (1] 17 518 537 e
€ £3 FES] (23] = 3% zzm
4 Ev & {F] T3 137 T T8
& i £ BN EE 535 Eidl EiH
& ue 7] i 117 iim i {03
B [=] Erl] FikT] nm ] E:Fd
o = BT (1] [T - ]
- [T 15 i 140 T 1
et Fi 14 ] 124 £ 17
(e
L =]

\\\\\ war Pane Aesults Pane

0 e | Heat Enfhanges baio [ Uiy it | Opecsson Cos | plte Fusonon

Viewer pane

The WIA view is similar to a project view. There are two levels (Event and
Task) and two panes (Viewer and Results) in the WIA view.



Operations Mode

Refer to Section 7.3.1 -
Event from the Reference
Guide for more information
about event and event types.

Refer to Section 7.3.2 - Task
from the Reference Guide for
more information about task.

The base case is the status of
the HEN design when you first
enter the Operations mode.
Refer to Section 7.2.5 - Base
Case from the Reference
Guide for more information.

Levels

Like the project view, there are three different hierarchical levels in the
WIA view. Each level has a specific set of tabs associated with it and the
tabs are displayed in the Results pane. Each level also has a certain
number of icons/options associated with it. You can access all three
levels from the tree browser in the Viewer pane.

The three levels in the WIA view are:

Event. This level lets you create and generate events. You can
assign tasks to an event at this level. Each event can have multiple
tasks.

This level also contains and displays the history of the calculated
results for each event executed.

Task. This level lets you manipulate the selected task. You can only
change one variable value for each task.

Panes

The two panes in the WIA view are:

Viewer pane. This pane is located on the left side of the WIA view.
This pane allows you to manipulate the events/changes you want to
perform on the HEN design, contains the list of levels available in the
WIA view, and does not change at different levels.

Results pane. This pane is located on the right side of the WIA
view.

Depending on which level you have selected, this pane will display
the basic information of the variables from the base case and the
events, detailed information of the exchangers in an event, or detail
information of each task performed in an event. So the types of tabs
and information displayed in this pane change at different levels.

The following sections describe each pane in more detail.
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What If Analysis View

3.5.1 Viewer Pane

The Viewer pane allows you to manipulate the events and tasks to
perform changes taking place at a point in time.

Figure 3.40

Y
o

p?SimuIationBaseEase What If Anal

=A% Event Summary
B Evert-Mle—— Events
¥ E
5 f Event-P1
= E1
5 & EventF1
B El+— 1asks
B ] ——
5 f Event-T1

"X AW

g

The following table lists and describes all the objects available in the
Viewer pane. Depending on the active level, some objects may not be

available.

Object

Status Legend
group

‘ Icon ‘ Description

Displays the icons of the three possible status for the
events.

Yellow icon indicates that the event has not
been executed.

Green icon indicates that the event has been
successfully executed.

Red icon indicates that the event has been
executed, but there was a calculation error or
the calculated temperature results did not
converged to the Target values.

Display an Event or + Lets you display events or tasks.
Task
Hide an Event or - Lets you hide events or tasks.
Task
Create New Event Lets you create a new event.
icon

&
Create New Task Lets you create a new task.
icon &
Delete Selected Lets you delete the selected event.
Eventicon %
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Object ‘ Icon ‘ Description

Execute Selected Lets you execute the selected event and its task(s).

Eventicon *a,

Press to Open a Allows you to access the Base Case view.

Summary of Base Refer to Section 3.5.2 - Base Case View for more

Caseicon information.

Reset Default State Allows you to reset the values in the HEN design

icon L) (displayed on the Grid Diagram tab of the HEN
Design view) back to the base case status.

Rdding an Event

To add an event:
1. Open the What If Analysis view.
2. Below the Viewer pane, click the Create New Event icon .

The Task view appears.

Figure 3.41

x|

~Heat Exchanger's Tasks | ~Select Heat Exchanger———
« (% Clean (Cil
= E1
& ( Remove E3
ES
=&~ Change Aea E2
E4
S add Shell (s) 3
g (" Study Fouling Eg

—Streams' T azks [Changeh
= { Iee Flowrate
& Stream Flowrate

B (" |nlet Temp

ar LCancel

3. On the Task view, select the type of task you want to add.

Heat Exchanger Tasks
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Select this
) to
option
Clean analyze the effect of cleaning an exchanger
Remove analyze the effect of removing an exchanger from service
Change Area analyze the effect of changing the area of an exchanger
Add Shell(s) analyze the effect of adding one or more shells to an exchanger
Study Fouling analyze the effect of changing the observed heat exchange
coefficient of an exchanger
Stream Tasks
Select this
) to
option
Tee Flowrate analyze the effect of changing the flowrate through a splitter
Stream analyze the effect of changing the flowrate of a stream
Flowrate
Inlet Temp. analyze the effect of changing the inlet temperature of a stream
Note:

e If you select a Heat Exchanger task, the Task view displays a
list of available heat exchangers.

« If you select a Stream task, the Task view displays a list of
available streams.

Continue adding tasks to the event you are creating.

Click OK to add the tasks to the event.

-or

Click Cancel to exit the Task view without saving the event.

@

HX-Net automatically creates a new Event and displays it in the Viewer
pane. The task is displayed below the Event. The task displays the icon

E1 showing the type of task and the exchanger or stream to which it applies
For example, a task labeled Clean E1 would indicate that the task is to
clean Heat Exchanger E1 .

R,
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This icon ‘ means
clean heat exchanger
¥
remove heat exchanger from service
&
change heat exchanger’s area
&
add shell(s) to heat exchanger
&
study the effect of heat exchanger fouling
=
change splitter flow
=
change stream flowrate
&
change the inlet flow temperature
[ 3

You can now specify information for a task or tasks.

To Specify the Details for a Task:
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An event can have multiple
tasks.

&

—_

Create New Task icon

3-50

What If Analysis View

1. On the Viewer pane, left-click the task for which you want to specify
details.

The Task Information view appears.

Figure 3.43

—Task Infarmatior

The change that you would like to analyse :

Change stream inlet temperaturs

The unit you wish to examine :
|1

EBasze Inlet Temp. Walue: I-I 245C

Mew Inlet Temp. Walue: I‘I 2450C

2. Inthe appropriate field (which varies depending on the type of task
you are working with), enter the new value.

3. Press ENTER.

Adding a Tash fo an Exisfing Event

To add a task:

1. Open the What If Analysis view.

2. Inthe Viewer pane, select the Event to which you want to add a Task.
3. Click the Create New Task icon.
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The Task view appears.

@ =

Heat Exchanger's Tasks ~Select Heat Exchanger

&+ Clean C1
= B E1
= " Hemave E3

ES
<&+ (" Change fiea EZ

E4
& add Shell s) 3
2 (" Study Fouling Eg

Streams' T asks [Change)
= " Tee Flowrate

&C Stream Flowrate

B |nlet Temp.

Ok LCancel

4. On the Task view, select the type of task you want to add.

Heat Exchanger Tasks

Select this

option

Clean analyze the effect of cleaning an exchanger

Remove analyze the effect of removing an exchanger from service

Change Area analyze the effect of changing the area of an exchanger

Add Shell(s) analyze the effect of adding one or more shells to an exchanger

Study Fouling analyze the effect of changing the observed heat exchange
coefficient of an exchanger

Stream Tasks

Select this

option

Tee Flowrate analyze the effect of changing the flowrate through a splitter
Stream analyze the effect of changing the flowrate of a stream
Flowrate

Inlet Temp. analyze the effect of changing the inlet temperature of a stream
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What If Analysis View

Note:

e If you select a Heat Exchanger task, the Task view displays a
list of available heat exchangers.

» If you select a Stream task, the Task view displays a list of
available streams.

Continue adding tasks to the event you are creating.
Click OK to add the tasks to the event.

_Or-
Click Cancel to exit the Task view without saving the event.
HX-Net automatically places the new Task under the selected Event.

You can now specify the details of the Task(s) you have added.

To Specify the Details for a Task:

1. On the Viewer pane, left-click the task for which you want to specify
details.

The Task Information view appears.

Figure 3.46

— T azk Informatior

The change that you would like to analyse :

Change strearn inlet ternperaturs

The unit ypou wish to examine :
JE

B aze Inlet Temp. Walue: I-I 2450

Mew Inlet Temp. Yalues: I‘I 24.50C

2. Inthe appropriate field (which varies depending on the type of task
you are working with), enter the new value.

3. DPress ENTER.

Note: The icon beside the Event that contains the new Task turns yellow
to indicate that the Event has not been executed.
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When you delete an event, the
tasks in the event are also
deleted.

&

Delete Event icon

Renaming an Event

When you add events, the program automatically assigns numbers and
letters to the new event. You may want to rename the event to
something more meaningful.

To Rename an Event:
1. Open the What If Analysis view.
2. Inthe Viewer pane, select the event you want to rename.

3. Right-click the event you want to rename.

A menu of options appears.

4. On this menuy, click Rename Event.

The Rename Event dialog appears.

5. Inthe New Name field, enter the new name for the event; then press
ENTER.

The new name appears in the Viewer pane.

Delefing an Event

To delete an Event:
1. Open the What If Analysis view.
2. Inthe Viewer pane, select the event that you want to delete.

3. Atthe bottom of the Viewer pane, click the delete an event icon.

A Warning dialog appears, asking you to confirm that you want to delete
the event.

4. Click Yes to delete the event.

Note: When you delete an Event, all Tasks within the Event are also
deleted.

Delefing @ Task

You can delete a Task from an Event.

To delete a Task:
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&

Delete Task icon

You can only rename the
events.

3-54

What If Analysis View

1. Open the What If Analysis view.

2. Inthe Viewer pane, select the Event that contains the Task you want
to delete.

3. Expand the Event by clicking the + to show the Tasks associated with
the Event.

Select the task you want to delete.

At the bottom of the Viewer pane, click the Delete a Task icon.

A Warning dialog appears, asking you to confirm that you want to delete
the Task.

6. Click Yes to delete the Task.

Note: If you delete a task of an event that has been executed, the event
status changes to not executed .

Renaming an Event

When you add events, the program automatically assigns numbers and
letters to the new event. You may want to rename the event to
something more meaningful.

To rename an event:
1. Open the What If Analysis view.
2. Inthe Viewer pane, select the event you want to rename.

3. Right-click the event you want to rename.

A menu of options appears.mand..

& add Task

%, Delete Event

b‘--’_\, Execute Event
Rename Event

Change Throughput

4. On this menu, click Rename Event.
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The Rename Event dialog appears..

Figure 3.48

New Name I

5. Inthe New Name field, enter the new name for the event; then press
ENTER.

Execuling an Event

You can only execute events To execute an event:
that have not already been L.
executed. 1. Open the What If Analysis view.

2. Inthe Viewer pane, select the event that you want to execute.

p& 3. Click the Execute Selected Event icon.

The icon beside an event changes from yellow to green or red after you

Execute Selected Event icon
execute the event.

Notes:
* You cannot execute an event that has already been executed..

* When executing an event, the program always applies the event’s
task to the base case.

The name of the last executed event is displayed beside the status bar
of the Grid Diagram in the HEN Design view.

When an event is executed, HX-Net does not take the variable values
from the last executed event and apply the new specified values to the
calculation. Instead HX-Net takes the variable values from the base case
and applies the new specified values to the calculation.

For example, you want to execute EVENT-M1 and EVENT-M2:
1. You start off with the base case.

2. Execute EVENT - M1 which cleans exchanger E-101 and adds area to
exchanger E-102.

3. HX-Netrecalculates the HEN design based on the existing base case
values and the specified values from the tasks in EVENT - M1.

4. Now execute EVENT - M2 which cleans E-102 and adds area to E-
103.

3-55



3-56

The Grid Diagram will display
the calculated values from
EVENT - M2 only.

3-56

What If Analysis View

5. HX-Netrecalculates the HEN design based on the existing base case
values and the specified values from the tasks in EVENT - M2.
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Refer to Section 3.5.5 -
Results Pane - Event Level
for more information.

You cannot modify any values
in the Base Case view.

J.5.¢ Base Case View

The Base Case view contains four tabs. The four tabs in the Base Case
view is similar to the four tabs in the Results pane for a selected event.
The difference is the variable information displayed in the tabs are base
case values.

»? Base Case M= E3
Mame Tin Desired Tout | Cale Tout
[€] (] [C]
Rich TEG_To_Regen Feed 3017 104.4 1163
Dy Gaz_To_Sales Gas 31.14 36.19 3877
TEG to Pump_To_TEG Feed 1451 45.29 53.70
Fegen Bitms_To_Lean from L/R 204.4 1451 135.3
To Condenser@COLZ TO_RefluxECOLZ 1307 1.7 100.8
To Reboier@COLZ_TO_Bailup@ECOL2 1307 204.4 2027
‘water to 5 aturate@Main 20.00 27856 2836

Process Streams | LUtlity Streams I Heat Exchangers ISlelters |
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Refer to Section 7.3.2 - Task
from the Reference Guide for
a detail description of each
type of task from all the
events.
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What If Analysis View

3.5.3 Tash View

The Task view only appears when you add a task to an event.

» The options and objects in the Task view changes with each
selection you make on the type of task and the object to be modified.

The following table describes and displays the Task view for specific

tasks.
Task Type ‘ View
Clean fTask Informatiory

The change that you would like to analyse :

IEIaan heat exchanger

The unit you wizh to examine :
]

Baze Heat Transfer Coeff. Yalue: |3282 T
New Heat Transfer Coeff. Yalus: |3488 kl shrmz-C

Remove Exchanger from Service

T ask Information

The change that vou would like to analyse :

The urit you wigh to examine :
il

Base Heat Exch, Areavalue:  [2056 M2
Mew Heat Exch. Areaalue:  [0.0000 m2

Change Area of an Exchanger

T ask Information

The change that you would like to analyze

The unit vou wish to examine :

EE

Base Heat Exch, Areavalue: 1437 M2
Mew Heat Exch. Area’alue:  [149.7 m2
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Task Type ‘ View
Add Shell(s) to an Exchanger

—Task Informatiors

The change that you would like to analyse :

The unit yau wizh to examine :
E1

Bagze Mumber of Shells Value: I‘I 0oa
Mew Number of Shells Yalue: |2 aoo

Study Effect of Fouling of an

EXChanger ~Taszk Informatiors

The change that pou would like to analyze :

The unit pau wish to examine :
E4

Base Heat Transfer Coeff. alue: I-I V25 (il C
Mew Heat Transfer Coeff. Walue: |1 1258 klfh-m2-C

Change Flowrate through a Splitter

T ask Information

The change that vou would like to analyse :

The urit you wigh to examine :
TEE-117 Branch 1

Basze Mass Flowrate Value: IU'Z308
New Mass Flowrate Value: IU.23DS
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Task Type ‘ View

Change Stream Flowrate

Tazk Intarmation

The change that you would like to analyse :

The unit you wizh to examine

C2

Biase Mass Flowrate Value: e Ll
Mew Mass Flowrate ¥ alue: 3.946e+005 kgsh

Change Stream Inlet Temperature
Taszk Information

The change that pou would like to analyse :

The unit vou wish to examine :

2

Base Inlet Temp. alue: 12510
Mew [nlet Temp. Value: {251 C

Changing Throughput

You can modify the flow rate of all the process streams in the heat
exchanger network (HEN).

To change throughput:
1. Openthe What If Analysis view.

2. Inthe Viewer pane, right-click the event to which you want to attach
a change of throughput.

The Event Tasks menu appears..

Figure 3.50

& pdd Task

%, Delste Evert

",ﬂ, Execute Event
Renarne Event

Change Throughput
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3. On the Event Tasks menu, click Change Throughput.

The Change Throughput view appears..

Figure 3.51

p¥ change Throughput X|

Change stream flow values by
Accept |

4. Inthe Change stream flow values by field, specify the change of flow
rate by entering the change in percentage value relative to the flow
rate of the base case process stream.

» oincrease the flow rate of the process streams, enter a positive
percentage value.

« To decrease the flow rate of the process streams, enter a
negative percentage value.

5. Click Accept.

The program generates a change flow rate task for every process
stream in the HEN.

3.54 Results Pane - Event Level

At the Event level, the Results pane displays the general information
regarding the HEN design for the base case and any tasks under the
event.

The general information is split into four tabs: Heat Exchanger Info,
Utility Info, Operation Cost, and Splitter Fraction.
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Fi is the correction factor that
accounts for non-counter
current flow in the exchanger.
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What If Analysis View

Heaf Exchanger Info Tab

The Heat Exchanger Info tab displays the heat load and F, factor for all
the exchangers in the HEN design.

Figure 3.52

=l Event Summary
By EveritM1

Event-T1
& H1
& H2
& H3
ey O

¥ simulationBaseCase What If Analysis =IE
Option:
’7 {* Load " Ft Factor ‘
Base Case Event-td1 Event-P1 Event-F1
[kiad] [kw] [kid] [kia]
[} 4.084e+004 | 4.103e+004 | 4107e+004 | 4.103e+01
E1 5653 7EE3 0.0000 i)
E3 2261 2261 2261 22
ES 1372 1372 1372 13
EZ2 5345 5345 5345 53
E4 1.175e+004 | 1.175e+004 | 1.175e+004 | 1.175e+01
c3 3.799e+004 | 3706e+004 | 411424004 | 3803+
cz2 B9E7 B985 E380 =]
EE 1903 1903 1903 19
F1 1.824e+005 | 1.8042+005 | 1.887e+005 | 1.8232+0|

|

»
m— —
| Heat Exchanger Info | Utility Info I Operation Cost I Splitter Fraction I

The following table lists and describes the objects available on the Heat

Exchanger Info tab:

Object ‘ Description

Load radio button

Allows you to display the heat/duty load of all the exchangers
from the HEN design in the table below the Options group.

Ft Factor radio
button

Allows you to display the F; factor of all the exchangers from
the HEN design in the table below the Options group.

First column in the
table

Displays the names of all the heat exchangers.

Second column in

Displays the load/F; factor values for all the exchangers at the

the table base case.
Remaining columns Displays the load/F; factor values for all the exchangers at each
in the table event in the selected event type.
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Uty Info Tab

The Utility Info tab displays the total heat load and operating cost for all
the utilities in the HEN design.

Figure 3.53

¥ simulationBaseCase What If Analysis = IE
=l Event Summary Option:
E|j_\, Event-M1 ’7 & Load 7 Cost ‘
N~
Base Case Event-td1 Event-P1 Event-F1
k] [lhd] [kid] [kiw]
Conling ‘water H.580e+004 || 2507+004 | 8.913e+004 | 8E03e+0I
Fired Heat [1000) 1.824e+005 | 1.8042+005 | 1.881e+005 | 1.829e+0
i »
EeE—————————
&y | Heat Exchanger Info Utility Info | Operation Cost I Splitter Fraction I

The following table lists and describes the objects available on the
Utility Info tab:

Object ‘ Description

Load radio button Allows you to display the total heat/duty load of all the utilities
from the HEN design in the table below the Options group.

Cost Allows you to display the operating cost of all the utilities from
the HEN design in the table below the Options group.

First column in the Displays the names of all the available hot and cold utilities.

table

Second column in Displays the total load/operating cost values for all the utilities

the table at base case.

Remaining columns Displays the total load/operating cost values for all the utilities
in the table at each event in the selected event type.
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What If Analysis View

Operafion Cosf Tab

The Operation Cost tab displays the total operating cost for the base
case and all the events under the selected event type.

¥ simulationBaseCase What If Analysis = IE
EI& 22l SUiEL Total Operation Cost
By Event-M1 [ vears”
[ 1 Base Case e
Event-M1 3.240e+008
Event-P1 3.378e+008
Ewvent-F1 3.284e+008
Event-T1 3107e+008

& | N Heat Exchanger Info ILItlIll_uInfn Operation Cost | Splitter Fraction

The following table lists and describes the objects available on the
Operation Cost tab:

Object ‘ Description

First column in the table Displays the base case name and the names of all the
events in the selected event type.

Second column in the Displays the total operation cost values for the base case
table and all the events in the selected event type.




Operations Mode

aplitter Fraction Tab

The Splitter Fraction tab displays the split fractions of all the splitters in

the HEN design.

Figure 3.55

=l Event Summary
By EveritM1

¥ simulationBaseCase What If Analysis

=Ic

Ease Caze Event-pd1 Event-F1 Event-F1

TEE-109@TPLT 06767, 0.32 | 0767, 0.32 | 0LE7EF, 0.32 | 0.67E7, 0.
TEE-113=2TPL1 0.9391, 0.06 | 09391, 006 | 0.9331, 0.06 | 0.53591, 0.
TEE-117 0.2308, 0.76 | 02308, 076 | 0.2308, 0.76 | 0.2308, 0.
K| i3

] Heat Exchanger Infa I Utility Infa I Operation Cost  Splitter Flaclinnl
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The following table lists and describes the objects available on the

Splitter Fraction tab:

Object ‘ Description

First column in the table

Displays the names of all the splitters.

Second column in the
table

Displays the split ratio for all the splitters at base case.

Remaining columns in
the table

Displays the split ratio for all the splitters at each event in
the selected event type.
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If the event has not been
executed, the information
displayed for this event will be
exactly the same as the
information displayed in the
base case.
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What If Analysis View

3.5.5 Resulrs Pane - Event Level

At the Event level, the Results pane displays detail information regarding
the HEN design for the selected event.

The information is split into four tabs: Process Streams, Utility Streams,
Heat Exchangers, and Splitters. The following sections describe each tab
in detail.

Process Streams Tab

The Process Streams tab displays information for all the process streams
in the HEN design.

Figure 3.56

¥ SimulationBaseCase What If Analysis _lc=
E‘f—\' Event-F1 = N Tin Desired Tout | Cale Tout
e ET ame ] ] ic]
H1 176.7 98.89 100.5
H2 171.2 118.4 1221
H3 216.2 104.5 108.3
c1 1245 345.3 345.3
cz 1251 146.2 1411
& B ' bt = Process Streams | LUtiity Streams I Heat Exchangers I Splitters |
-
< I v

The following table lists and describes the objects available on the
Process Streams tab:

Object ‘ Description

Name column Displays the names of the process streams.

Tin column Displays the inlet temperature of the process streams.
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Object

Desired Tout

Description

Displays the Target outlet temperature of the process streams

Calc Tout

Displays the calculated outlet temperature of the process
streams.

Utilify Sfreams Tab

The Utility Streams tab displays information about the utilities in the

HEN design.

Figure 3.57

’-’SimulatiunBaseEase What If Analysis -c

2, Event-F1

[ |
B gy Event-T1
Ty H
oy H2
-y H3
-y C1
oy C2
B gy Event-P2
@t E5
Ty HI
oy H2
-y H3
-y C1
oy C2
B Event-P4

-y C2
B 2

4 % "
<«

%2 TEE-117 Branch 1

o

;I Name Load Cost
[khad] [§/vearz*]
Cooling*+ater || B.362e+004 | 1.251e+005
Fired Heat [1000] | 1.730e+005 | 3.105e+008

|T0ta| Operation Cost [$"/vears] | 3.107e+008 |

T
Process Streams  Uitility Slleamsl Heat Exchangers I Splitters |

| al

§ 1]

The following table lists and describes the objects available on the
Utility Streams tab:

Object ‘ Description

Name column

Displays the name of the utilities.

Load column

Displays the total heat/duty load of each utilities.

Cost column

Displays the operating cost of each utilities.

Total Operation Cost cell Displays the total operating cost of all the utilities.
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What If Analysis View

Heaf Exchangers Tab

The Heat Exchangers tab displays information regarding all the heat
exchangers in the HEN design. The information is split into two pages:
Temperature and Size.

Temperature Page

The Temperature page displays the inlet and outlet temperature of the
hot and cold streams flowing through the heat exchangers.

Figure 3.58

¥ SimulationBaseCase What If Analysis ==
> "f—;‘;__geg‘f‘ I Exchangar N Hot Tin |Hot Tou] Cold Tin |[Cold Tou
| [C] [C] [C] B |
ok O Temperature Ci] 1588 1221| 2261 | 2500
5 &y EventT1 Size E1| 1767 | 167.3| 1497 | 1578
iy H1 E¥| 1712 1892 | 1324 1438
oy H2 E6 | 1828 1736 1245 1272
Ty H3 E2| 2162 1829[ 1424 1437
oy C1 E4 | 1632 1588 1263 1424
2 C3| 1673 | 1005[ 2000 2221
. Event-P? C2| 1598 1083 | 2221 2261
3 E5 E6 | 1736 | 1898 1251 1324
3 H F1| 1000 4000 157.3| 3453
-l H2
-l H3
-l C1
-l C2
5 4 Ewvent-P4
52 TEE-117 Branch 1
-l C2
Em 02 |
& 0w " ] "~ Process Sheams I Utility Strearns -
‘| | v
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Size Page

The Size page displays the heat/duty load, heat transfer area, number of
shells in series, and overall heat transfer coefficient values of the heat
exchangers.

Figure 3.59

¥ SimulationBaseCase What If Analysis =|c=
5y Ewent-F1 -
?---n E1 2 ot xchaner Name i A[r_'n‘;‘? Shels| | )
i (1 Temperature T1 | 3.998e+ | 30966 1 3219
5 Event-T1 Size E1 5387 | 1104 1 1006
- H1 E3 2206 | 2541 1 345.0
- H2 ES 1313 | 97.37 1 9252
@y H3 E2| 5143] 2%68] 1 1208
-~ C1 E4 | 1.137e+ | 1301 1 1102
o2 C3| 3689+ | 4664 1 2579
.4 EventP2 C2| 675 | 1242| 1 1785
- E5 EG| 1816 1497 1 1167
i H F1 | 1730e+ | 5630 | 1 3116
54y Event-P4
%2 TEE-117 Branch 1
-~y C2
- Bk 02 L
& A M | FrocessSteams | Uity Steams v
a | v
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aplifters Tab

The Splitters tab displays information about all the splitters in the HEN

design.
Figure 3.60
¥ simulationBaseCase What If Analysis -|lc=
- dy Event-F1 |
H Mame Mo, of Branch | Split Fraction
0.6767
= TEE-108@ETRL1 03233
0.9397
TEE-113@TPLY 2 6.0892-002
0.2308
TEE-117 07592
B
B
%= TEE-117 Branch 1
&
R 2 ]
& F ' 1] " Process Steams I Lty Streams I Heat Exchangers  Splitters
-
«| | o

The following table lists and describes the objects available on the

Splitters tab:
Object ‘ Description
Name column Displays the names of the splitters.
No. of Branch column Displays the number of branches in the splitters.
Split Fraction column Displays the split fractions in the splitters.
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Refer to Section 3.5.3 - Task
View for more information.

3.5.6 Results Pane - Task Level

At the Task level, the Results pane displays the information about the
selected task.

The objects and information in the Task Information group is the same
as the objects and information in the Task view after clicking the Add
Task button.
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For more information about
Trend analysis, refer to
Section 7.4 - Trend Analysis
from the Reference Guide.

o

Trend Analysis icon
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Trend Analysis Wizard

3.6 Trend Analysis Wizard

The Trend Analysis Wizard (TAW) allows you to enter the information
for the performance (how the exchangers are getting fouled) of the HEN
design over the Trend analysis period.

When performing Trend analysis, the starting point should be the clean
case (that is, make sure the values in the Grid Dlagram are the values
for a clean design).

To access the TAW:
1. Open a HI Case operation with a complete HEN design.

2. Enter the Operations mode by clicking the Set Up Operations
button.

Open the HEN Design view of the HI Case in Operations mode.

Click the Trend Analysis icon located at the bottom right corner of
the Grid Diagram tab.

The TAW consist of one view with many pages. Each page represents a
step you have to follow through to set up the base case trends
information. You can only move from page to page after supplying the
required amount of information in each page.

There are two common buttons located at the bottom of the TAW for all
the pages:

» Prev button allows you to go back to the previous step/page if you
want to change something in the previous step. This button is only
available if there is a previous step from your current page position.

» Next button allows you to move to the next step/page. This button is
only available if there is another step following your current page
position and/or you have entered the required information in the
current page.

The following sections will describe each page in detail.
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HX-Net provides a default
number of 12 months interval
over a one year period.

3.6.1 Starf Page

The Start page displays the steps that TAW will lead you through to
generate the base case trends.

Figure 3.61

F- Trend Analysis Wizard:

Steps
Start

Set Intervals
Select Exchangers
HTC Data

Finish

Tiend Analysis Wizard

The fallowing steps will lead yau through the trend analysis set-up process:

Set the intervals for trend analysis.
Select the exchangers to be analyzed.
Set heat transfer coefficience data for selected extrangers.

Done

< Prew
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Neut >

J.6.2 9er Inkervals Page

The Set Intervals page allows you to specify the number of intervals, the
time unit for the intervals, and the starting time for each interval.

Figure 3.62

F- Trend Analysis Wizard:

Steps
Stark

Set [ntervals
Select Exchangers
HTC Data

Finish

Set the intervals for trend analysis.

Starting Time of Each Interval

Time -

[months] 1 |

[T ] 0.0000 [
i} 1.000
12 2.000
No. af Intervals 12 3 3000
t4 4.000
15 5.000
Time Unil - [monhs =] 6 E.000
L7 7.000
18 8.000
tg 3.000

i) 10,00 |

< Prew

| T Mt > I
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In the Starting Time of Each
Interval table, the number of
intervals and the starting time
for each interval will change to
the number of intervals you
specified and the HX-Net
default starting time values.

In this example, the time
between intervals are: the first
interval last 2 months, the
second interval last 4 months,
the third interval last 2.5
months, the fourth interval last
0.5 month, the fifth interval
last 2.25 months, and the last
interval last 0.75 month.

3-74

To set up the trend period:

1. Enter the number of intervals that occur during the trend analysis in
the No. of Intervals field.

2. The following view will appear to inform you how the change in the
number of intervals will impact the values in the Starting Time of
Each Interval group.

If you modify the number of interval,
all starting time of intervals will be reset.

i Lonbinue ¢ Cancel I

» Click the Continue button to continue with the changes to the
number of intervals.

» Click the Cancel button to disregard the changes to the number
of intervals.

3. Click the down arrow in the Time Unit field and select the time unit
you want from the drop-down list.

4. Specify the starting time of each interval in the Starting Time of Each
Interval table.

For example, you want to perform a trend analysis containing six
intervals and the start time for the intervals are: second month, sixth
month, middle of the eighth month, ninth month, quarter into the
eleventh month, and twelfth month.

» Enter 6 in the No. of Intervals field.

» Select months from the Time Unit drop-down list.

» Enter the following values in the Time column of the Starting Time of
Each Interval table: 0, 2, 6, 8.5, 9, 11.25, and 12.

The time line of the example trend analysis is shown in the figure below:

Figure 3.64

Total number of months for the Trend analysis =12

Mumber of Intervals =6
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7.6.3 Select Exchanoers Page

The Select Exchangers page allows you to select which heat exchangers
will be considered for the Trend analysis.

Figure 3.65

B~ Trend Analysis Wizard:
Steps
Select the heat exchangers to be analyzed
Stark
Set Intervals Heat Exchanger Selected
Select Exchangers E-105¢EMain |L|
E-103@EHain I
HTEC Data E-107Eain =
L E-110@Eain v
Ittt Ell@Man | [
E-11 2@ ain v
< Prew | |

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

Object ‘ Icon ‘ Description

Heat Exchanger Displays the name of all the heat exchangers in the
column heat exchanger network.

Selected column Allows you to toggle between accepting or rejecting
the exchangers for modification during the Trend
analysis.
» Checked checkbox indicates the exchanger
will change.

* Unchecked checkbox indicates the exchanger
will remain unchanged.

Select All icon Allows you to select all the heat exchangers in the
= table.
Unselect All icon Allows you to unselect all the heat exchangers in the

e table.
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HX-Net sets the clean overall
heat transfer coefficient value
for all the intervals as the
default.
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Trend Analysis Wizard

3.6.4 HTC Data Page

The HTC Data page allows you to specify the amount of fouling (by
reducing the heat transfer coefficient value from the initial clean value)
that will be present in each of the selected heat exchangers for each of
the intervals of the Trend analysis period.

Figure 3.66

¥~ Trend Analysis Wizard:
—Step
S | Set heat transfer coefficience data for selected extrangers. |
al
i 1 2 3
SetIntervals kshen2C] | (k)2 ] | ki) | [kl hm2-c] | )
Select Exchangers | |E-105&EMain 1604 1556 1507 1435
E-107 M ain 474 g22.0 766 70,2
HTE Data E-110¢EM ain 1278 1233 12m 14
- E-112E ain 1534 1488 1442 9501
Finish
KU 1
< Prew Mext > |
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3.6.5 Finish Page

The TAW view will The Finish page allows you to generate the base case trends.
automatically close and the

Trend Analysis view will open

when you click the Execute Figure 3.67

button.
. ¥ Trend Analpsis Wizard:
The base case trends is also e e
known as the Default Study. Sz
Start
Set Intervals

Select Exchangers

HTC Data

Trend Analysiz set-up is finished. Click Execute to mun trend analysis

Finish

Executs
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Refer to Section 3.6 - Trend
Analysis Wizard for more
information about TAW.

o

Trend Analysis icon

Refer to Section 2.3.5 -
Project View from the User
Guide for more information.
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Trend Analysis View

3.1 Trend Analysis View

The Trend Analysis view allows you to perform multiple long term
analysis.

When you click the Trend Analysis icon for the first time, the Trend
Analysis Wizard (TAW) view will appear. The TAW allows the set up of
the base case/default study and trend information.

After you have specified the default study of the Trend analysis, you can
access the Trend Analysis view by:

1. Opening the HEN Design view of the HI Case in Operations mode.

2. Clicking the Trend Analysis icon located at the bottom right corner
of the Grid Diagram tab.

Figure 3.68

The Default Study is based on the values entered in the Trend Analysis
Wizard. The Default Study contains the base case trends. You cannot
modify or add events to the default study.
p¥ Trend Analysis Ol x|
Bk &E'se’?‘:j?;ifujw I Utility Strearn Trend LI I Cocling water LI
E-Gf Study-1 m
L a T Utility Stream Trend
[ W R DI
& Hi_att7 BAT: I
oy HZ_at 7
I;l H3_at_t7 BT
¥ Study-2 F.400e-HIH
%m-&mi
=
%mﬂ]ﬁl‘
i Foem
sy
T Ae-HI4
T.00eHT
T XDe+HIH
T Oe-HI
o 2 + 13 k= 10 1=
ooy Tirnafrannthat

The Trend Analysis view is similar to the project view. There are three
levels (Summary, Study, and Event) and two panes (Viewer and Results)
in the Trend Analysis view.
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Refer to Section 7.4.2 -
Study from the Reference
Guide for more information
about study.

Refer to Section 7.4.3 -
Event from the Reference
Guide for more information
about event.

Levels

Like the project view, there are three different hierarchical levels in the
Trend Analysis view. Each level has certain tables or graphs associated
with it and these objects are displayed in the Results pane. Each level
also has a certain icons/options associated with it. You can access all
three levels from the tree browser in the Viewer pane.

The three levels in the WIA view are:

* Summary. This level allows you to generate studies and compare
the base performance with the calculated values from the executed
studies. A study is a performance analysis over the specified Trend
analysis period.

» Study. This level allows you to assign events to a study. There are
two type of events and a study can have multiple events.

This level also contains and displays the trend plots for each
executed study.

» Event. This level allows you to manipulate the event.

Panes

The two panes in the Trend Analysis view are:

» Viewer pane. This pane is located on the left side of the Trend
Analysis view.
This pane allows you to manipulate the changes you want to
perform on the HEN design, contains the list of levels available in the
Trend Analysis view, and does not change at different levels.

* Results pane. This pane is located on the right side of the Trend
Analysis view.
Depending on which level you have selected, this pane will display
the information of the selected variables from the base performance
and the studies, plots of variable changes in the selected study, or
information about the selected event. So the objects displayed in
this pane change at different levels.

The following sections describe each pane in more detail.

3-79



3-80 Trend Analysis View

3.1.1 Viewer Pane

The Viewer pane allows you to manipulate the studies and events in the
Trend analysis.

Figure 3.69

[ Tecnd anaiysis
B2 Trend Analysis Summary
L Default Study
i Study-1
I = A v
Ll C2at
Lol HILa?
Ll H2a 7
o Ha 7
o Study-2
Click the + or -
icons to expand
or reduce the
branches in th
tree browser.
Event level
My by

The following table lists and describes all the objects available in the
Viewer pane. Depending on the active level, some objects may not be

available.
Object ‘ Icon ‘ Description
Status Legend Displays the icons of the three possible states for the
group studies.

* Yellow icon indicates that the study has not
been executed.

» Green icon indicates that the study has been
successfully executed.

* Red icon indicates that the study has been
executed, but there was a calculation error or
the end results are not close to the Target
value.

Available only at Summary Create New Study Lets you create a new study
level. icon L | Refer to the Adding a Study section for more
information.
Delete Selected Lets you delete the selected study.
Study icon % You cannot delete the Summary.
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Available only at Study level.

[

Create New Study icon

You can only rename the
studies.

X

Close icon

Object ‘ Icon ‘ Description

Execute Selected Lets you execute the event(s) in the selected study.
Study icon to
Add a Task icon Lets you add a task to a study.

[l

Adding a Study

To add a study:

1. Open the Trend Analysis view.

2. Inthe Viewer pane, select the Summary level.
3. Click the Create New Study icon.

HX-Net automatically creates a new study under the Trend Analysis
folder, and names the study “Study -” followed by an integer number
that increases for each new study added.

Renaming a Study

To rename a study:
1. Open the Trend Analysis view.

2. Inthe Viewer pane, expand the Trend Analysis folder to find the
study you want to rename by clicking the + icon.

i

Select the study you want by clicking its name.

=~

Right-click to open the Object Inspect menu and select the Rename
Study command.

The Rename Study view appears.

:* Rename Study [ %]
New Mame ||

5. Enter the new name for the study in the New Name field and click
the Close icon.

HX-Net automatically places the renamed study under the Trend
Analysis folder in descending alphabetical order.
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A study can have multiple
events.
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Trend Analysis View

fdding Tashs fo Studies

To add a Task to a Study:
1. Open the Trend Analysis view.
2. Inthe Viewer pane, select the Study that will contain the new Task.

There are three types of Tasks you can assign to a Study. Click the link for
the Task below for information on how to add that Task to a Study.

e Change the throughput of the process stream
e Clean an exchanger
» Modify the massflow of a stream

Adding @ Chanae Throughput Task

You can add a Task that changes the flow rates of all the process streams.

To add a Change Throughput Task to a Study

1. Inthe Viewer pane, right-click the Study to which you want to add a
Change Throughput Task.

2. On the Object Inspect menu that appears, click Change
Throughput.

The Change Throughput view appears.

[ chan i
Change stream flow walues by IW
Change flowate at time: lm

Accept |

3. Inthe Change stream flow values by field, enter the percentage of
stream flow change.

4. Inthe Change flowrate at time box, select the interval when the
change in flowrate occurs.

5. Click Accept.

The Change Throughput view closes, and the Change Throughput
Task is assigned to the Study.The Change Throughput view appears.
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Rdding a Clean Exchanger Task

You can add a Task that cleans a heat exchanger.

To add a Clean Exchanger Task to a Study

1. In the Viewer pane, right-click the Study to which you want to add a
Clean Exchanger Task.

2. On the Object Inspect menu that appears, click Clean Exchanger /
Change MassFlow.

The Event Information view for the Study appears.

Figure 3.72

E

—Ewent Informatior

I Clean Heat Exchanger LI
Selected Exchanger for Cleaning :
[ |

Femave Exchanger at Time : I 0 months vl
Back in Service at Time I 0 months vl
Cancel |

3. Inthe top box, select Clean Heat Exchanger if it is not already
selected.

4. Inthe Selected Exchanger for Cleaning box, select the exchanger to
be changed by this Task.

5. Inthe Remove Exchanger at Time box, select the interval when the
exchanger will be removed from service.

6. Inthe Backin Service at Time box, select the interval when the
exchanger will be returned to service.

7. When you have finished specifying information for the Clean
Exchanger Task,
Click Create to add the Clean Exchanger Task to the Study.
_Or-
Click Cancel to abort adding the Clean Exchanger Task to the
Study.
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Rdding a Change MassFlow Task

You can add a Task that changes the massflow of a stream.

To add a Change MassFlow Task to a Study

1. In the Viewer pane, right-click the Study to which you want to add a
Change MassFlow Task.

2. On the Object Inspect menu that appears, click Clean Exchanger /
Change MassFlow.

The Event Information view for the Study appears.

Figure 3.73

E

—Ewent Informatior

I Clean Heat Exchanger LI

Selected Exchanger for Cleaning :

[ |
Femave Exchanger at Time : I 0 months vl
Back in Service at Time I 0 months vl

Cancel |

3. Inthe top box, select Modify Stream Massflow.
The Modify Stream Massflow view appears.

Figure 3.74

E

—Ewent Informatior

Selected Process Stream :
Change flowrate at time: I 2 months vl
Current stream flow Mew stream flow
ID.DDDD kath ID.DDDD kath
Cancel |

4. Inthe Selected Process Stream box, select the process stream whose
massflow this task will change.
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In the Change flowrate at time box, select the interval at which the
flowrate change will occur.

In the New stream flow box, enter the new flowrate.

When you have finished specifying information for the Change
MassFlow Task,

Click Create to add the Change MassFlow Task to the Study.
_Or-

Click Cancel to abort adding the Change MassFlow Task to the
Study.

Modifying @ Clean Exchanger Task

You can modify the specifications of a Clean Exchanger Task by
changing:

« The time the exchanger is to come out of service.

-and/or-

« The time the exchanger is to be returned to service.

To modify a Clean Exchanger Task:

1.
2.

4.

Open the Trend Analysis view.

In the Viewer pane, left-click the Study on which you want to modify
a Clean Exchanger Task.

If the Clean Exchanger Task you want to modify is not visible under
the Study, click the PLUS SIGN to the left of the Study to display the
Tasks associated with the Study.

Left-click the Clean Exchanger Task you want to modify.

The Results pane displays the detail information for the Clean
Exchanger Task.

5.

If you want to change the time at which the exchanger is to removed
from service, in the Remove Exchanger at Time box, select the new
time.

If you want to change the time at which the exchanger is to returned
to service, in the Back in Service at Time box, select the new time.

When you have finished modifying the Clean Exchanger Task, press
ENTER.
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Trend Analysis View

Executing @ Study

To execute a Study for trend analysis:

1. Open the Trend Analysis view.

2. Inthe Viewer pane, select the Study for trend analysis.

3. At thglll)ottom of the Viewer pane, click the Execute Selected Study
icon L&,

Notes:

You cannot execute a Study that has already been executed. If a Study
has been executed, it displays the Executed icon b,

When executing a Study, the program always applies the Study’s Tasks to
the default Study.

When a study is executed, HX-Net always takes the variable values from
the default study and the new specified values from the selected study to
calculate the new trend performance of the HEN design.

Delering a Study

You can delete a Study from the Trend Analysis Viewer pane. You cannot
delete the default study.

To delete a Study:
1. Open the Trend Analysis view.

2. Inthe Viewer pane, left-click the Study you want to delete.

3. At th%)ottom of the Viewer pane, click the Delete Selected Study
icon ¥,

A warning view appears asking you to confirm the deletion of the Study.
4. Click Yes to delete the Study.

_Or_

Click No to abort the deletion of the Study.

Note: When you delete a Study, all the Tasks within the Study are also
deleted.
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Delefing @ Task from a Study

You can delete a Task from a Study.

To delete a Task:
1. Open the Trend Analysis view.

2. Inthe Viewer pane, left-click the Study from which you want to
delete a Task.

3. Ifthe Task you want to delete is not visible under the Study, click the
PLUS SIGN to the left of the Study to display the Tasks associated with
the Study.

Left-click the Task you want to delete.
At the bottom of the Viewer pane, click the Delete Selected Task
icon &,

A warning view appears asking you to confirm the deletion of the Task.

6. Click Yes to delete the Task.
_Or_
Click No to abort the deletion of the Task.

Note: When you delete a Task from an executed Study, the Study’s status
changes to Unexecuted.

3.7.2 UValve View

The U Value view allows you to modify the overall heat transfer
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If you change the values in the
U Value view, any studies
previously generated before
the modification will be
deleted.

The change of throughput
event has its own type of view.
Refer to the Change
Throughput View section for
more information.
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coefficient (HTC) values for the heat exchangers in the Default Study.

»? U Value
—U %l
1] 1 2 3 4
kdhm2-C] | [klhm2C] | [kdfhem2-C) | [kifh-m2-C] | [klhem2-C] | [k
E-102@TPL 975.7 975.7 975.6 9755 975.3
E06@TPLT_ 1854 1554 1554 1554 1853
E-104 49.09 49.08 45.08 49.08 49.07
E-100 £9.35 E9.35 B9.34 £9.33 £9.32
E-100@&TPLY 376.2 3761 3761 3760 373
E-103@TPLI 404.5 404.5 404.5 404.5 404.5
E-104@TPLA 4957 4957 45.56 43.56 4954
E-101@&TPL1_ReboilerBCO 1036 1038 1036 1036 1035
On 0|
Modify oK |

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

Value view:

Object ‘ Description

U Value table

Displays the overall HTC value for the exchanger at each interval.

« If the values in the table are black in colour, you cannot modify
the values.

« If the values in the table are blue in colour, you can modify the
values

Modify button

Allows you to remove the lock/freeze on the current overall HTC
values in the U Value table and modify/change the values in the U
Value table.

Only available when the text in the U Value table are black.

Lock button

Allows you to lock/freeze and keep the current overall HTC values in
the U Value table for the Default Study.

Only available when the text in the U Value table are blue.

OK button

Allows you to close the current U Value view.

J.1.5 Study View

The Study view only appears when you add an event to a study. HX-Net
contains three type of events for the Trend analysis. The events are:

» The change of throughput values for all the process streams.
» The off-service cleaning of the heat exchangers.
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The Create button appears
only after you have selected
an object.

» The change in flow rate of the process stream.

P Study-4 ME E3 ¥ Study-4 [E B3

~Event Infoimatior ~Ewent Infomatior:

I Clean Heat Exchanger j I Modify Stream MazsFlow LI
Selected Exchanger for Cleaning : Selected Process Stream :

[E-104 | | 1 @CoL =]
Remove Exchanger at Time : Change fowrate at time: I 30 weeks vl

. . . Current stream flow New stream flow
EBack in Service at Time : 6 weeks vl |4.8383+DD4 kash |4_1.83TE+DD4 Rorh
LCreate I Cancel I Lreate I Cancel I
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The following table lists and describes the objects available in the Study

Vview:

Object ‘ Description

First drop-down list

Allows you to select the type of event you want to
generate.

event is selected.

The following three drop-down list are only available when the Clean Heat Exchanger

Selected Exchanger for
Cleaning drop-down list

Allows you to select the heat exchanger you are going to
clean.

Remove Exchanger at
Time drop-down list

Allows you to select which interval the selected exchanger
will be removed/off service for cleaning.

Back in Service at Time
drop-down list

Allows you to select which interval the selected exchanger
will be cleaned and returned to service.

The following two drop-down

lists and two fields are only available when the Modify

Stream MassFlow event is selected.

Selected Process Stream
drop-down list

Allows you to select the process stream whose flow rate
will change.

Change flowrate at time
drop-down list

Allows you to select which interval the selected process
stream’s flow rate will begin to change.

Current stream flow field

Displays the selected process stream’s flow rate before
the change takes place.

New stream flow field

Allows you to specify the new flow rate of the selected
process stream.

Create button

Allows you to add the event to the selected study.

Cancel button

Allows you to exit the Study view and removes the event.

Change Throughpat View

The Change Throughput view allows you to quickly add events that will
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Trend Analysis View

change the flow rates of all the process streams in the heat exchanger
network (HEN) design.

To add the Throughput event for all the process streams:
1. Select the study that will contain the Throughput event.

2. Right-click to open the Object Inspect menu and select the Change
Throughput command.

3. The Change Throughput view appears.

Figure 3.77

Change stream flow values by:
Change flowrate at time: Im
Accept |

4. Enter the percentage value of the change in process stream flow rate
in the Change stream flow values by field.

5. Use the drop-down list in the Change flowrate at time field to select
at which interval the change in flow rates take place.

Click the Accept button.

HX-Net automatically generates and assigns the flow-rate-change
event to each process stream in the heat exchanger network design.
The flow rate change values are based on the percentage value
entered in the Change Throughput view.
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If you had specified the price
indexes for the process
streams, the values in the
Cumulative Profit Index and
Profit Index Trend may be
positive.

If you had not specified the
price indexes for the process
streams, the values in the
Cumulative Profit Index and
Profit Index Trend will be
negative, because only the
operating cost is accounted.

The second drop-down list is
not available when
Cumulative Profit Index or
Profit Index Trend is the
selected variable.

3.1.4 Resuls

Pane - Summary Level

At the Summary level, the Results pane displays the following
information for all the studies in the Trend Analysis folder in a tabular

format:

» Utility Stream Trend. The amount of load/duty supplied by the
utility streams as it varies from interval to interval.

» Cumulative Profit Index. The amount of cumulated profit for each
study (i.e., the area under the profit index trend curve).

» Stream Outlet Temp Trend. The process streams outlet
temperature value as it varies from interval to interval.

» Profit Index Trend. The amount of profit at each interval.

Figure 3.78

b’ Trend Analysis

The values displayed in the column are <empty.
for studies that have not been executed.

=k Trend Analwsis Summary
i Diefaul Study
#-f Studp-1
- Study-2
DR Studp-3

_ol x|
Stream Cutlet Temp Trend jl H1 * j
Default Study Study-1 Study-2 Study-3
[C] IC] [C] [C]
0 months 93.859 98.89 93.88 <emply
1 manths 93.92 105.2 99.92 <emply
2 manths 101.1 108.0 1011 <emplys
3 manths 1023 109.3 1023 <emply
4 manths 1035 110.6 103.5 <emply
5 months 104.7 111.8 1047 <emplys
B months 10589 1131 105.9 CEmplys
7 months 107.2 107.5 103.7 CEmply
8 months 108.4 108.2 108.8 <emply
9 manths 109.6 109.5 110.4 <emply
10 months 110.8 110.6 111.6 <emplys
11 months 1120 111.8 11289 <emply
12 months 113.2 113.0 114.0 <emply

The following table lists and describes the objects available in the

Results pane:

Object ‘ Description

First drop-down list

Allows you to select and display the trend performance values
for the utility load, cumulative profit, process stream outlet
temperature, or profit index.

Second drop-down

list

Allows you to select the utility or process stream you want to
see in the table.
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Trend Analysis View

Object ‘ Description

Displays the interval/stage number.

First column

Second column

Displays the selected variable values for the default study at

each interval/stage.

Remaining columns

Displays the selected variable values for the studies at each
interval/stage.

3.1.5 Resulfs Pane - Study Level

At the Study level, the Results pane displays the following information

for the selected study in a graph format:

e Utility Stream Trend. The amount of load/duty supplied by the
utility streams vs. time.

e Stream Outlet Temp Trend. The process streams outlet

temperature values vs. time.
» Profit Index Trend. The amount of profit at each interval for the

entire study.

»?* Trend Analysis - ol =|
E|l"_" Trend Analysis Summary Lltilty Strearn Trend ;” Caoaling ' ater LI
-~ Default Study
Studyp-1 Default Study Study-1 Study-2
# Study-2 [kin/] [Ki] [k
o E4_from_t7_to_t8 0 moriths 8.837e+004 | 8.836e+004 | 8.537=+004
1 months 5.700e+004 | 1.001e+005 | 8.700=+004
2 months 5.558e+004 | 9583e+004 | 8.558=+004
3 months 8.416e+004 | 9428e+004 | 8.416=+004
4 months 8.276e+004 | 9249e+004 | 8.276e+004
5 months 8.137e+004 | 9.076e+004 | 8.137e+004
§ months 8.000e+004 | 55905e+004 | 8.000e+004
7 months 7.845e+004 | 7.515e+004 | 7.985=+004
8 months 7.712e+004 | 7.708e+004 | 7.715e+004
9 months 7.579e+004 | 7.EEGe+004 | 7.558=+004
10 months Fd47e+004 | 7.430e+004 | 7.4252+004
11 months 731 7e+004 | 7.300e+004 | 7.276e+004
12 months T.188e+004 | F172e+004 | 7.149e+004
fig
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The second drop-down list is
not available when the Profit
Index Trend is selected.

The fields are available only
when Profit Index Trend is
selected.

The following table lists and describes the objects available in the

Results pane:

Object ‘

First drop-down list

Description

Allows you to select and display the trend performance values
for the utility load, process stream outlet temperature, or profit
index.

Second drop-down
list

Allows you to select the utility or process stream you want to
see in the table.

Default Study field

Displays the cumulative profit for the default study.

This Study field

Displays the cumulative profit for the selected study.

Plot

Displays the selected variable values as plot lines for both
default and selected studies.

Refer to Section 7.4 - Plot Area and Chapter 8 - Plot
Properties from User Guide for information about
manipulating the plot appearance.
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3.1.6 Results Pane - Event Level

At the Event level, the Results pane displays information regarding the

selected event.

Figure 3.80

" Trend Analysis

Status Legend

O Mot Executed

@ Executed and Converged

@ Ewecuted but Not Converged

[_ (O] %]

=2 Trend Analyzis Surnmary
@ Default Study
- @ Study-1
- B Study-3
58 Study-4

Flowiate_Change_of

Cleaning_E-104_Ffrom_|

Event Informatiorn

Selected Process Stream :

#1Co0
Change Flowrate at Time : 30 weeks
f_E
Mew W alue For the: Flowrate : [T e
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You cannot change the
selected exchanger in an
event at the Event level.

You cannot change an
existing Modify Stream
MassFlow event.

If you want to make
modifications, you have to
delete the event you want to
change.
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Trend Analysis View

The following table lists and describes the objects available in the

Results pane:

Object

‘ Description

The following field and two drop-down lists are only available when you select the
cleaning exchanger type event.

Selected Exchanger for
Cleaning field

Displays the selected exchanger’'s name in the selected
event.

Remove exchanger at
interval drop-down list

Allows you to select/change the interval when the
selected exchanger is off-service for cleaning.

Put back service at
interval drop-down list

Allows you to select/change the interval when the
selected exchanger is back in service.

The following three fields are

only available when you select the modifying process

stream type event or the events generated by the Change Throughput event type.

Selected Process Stream
field

Displays the selected process stream’s name in the
selected event.

Change Flowrate at Time
field

Displays the time interval when the process stream’s flow
rate is modified.

New Value for the

Flowrate field

Displays the new flow rate of the process stream in the
selected event.
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To access previously created

Introduction

41 Introduction

The Heat Integration Project (HI Project) is an operation used to design
heat exchanger network (HEN). The HI Project is similar to the HI Case

operation except for the two following differences:

e The operation can contain multiple scenarios and designs.
» The operation can be switched to retrofit mode.

4.2 Heat Inteqrafion Project View

HI Project operation, refer to

Section 1.2.2 - Editing an

Operation.

4-2

There are two ways to create a HI Project operation:

» Select the Managers-HI Project command from the menu bar.

» Select the Managers-Heat Integration Manager command from
the menu bar, to open the Heat Integration Manager view. In the
Heat Integration Manager view select HeatIntegrationProject in
the left list and click the Add button.

»? HI Project: HIF1
Wiewer

L | Composite Curve

=] B3
= >

0O =
D v Composite Curves
=3 HIP1 -
=2 Soenario 1 '_“
=z Design 1 B "
=g Design 2 ES
. B o
=2 Scenanio 2 g e
=z Design 1 ® "
MM X 3 £ £ e 3 =Ty O
Entulpy guity
Data Hame Inlet T | Outlet T MCp Enthalpy - Clean HTC | DT Cont. Flawr:
" o IC] IC] [l /C-h] [kl #h] 9™ [kl hm2-0) IC] [lkatt
MBS HTETE Wi/ 1750 450 10.00 1300 72000 Global
Utiity Streams h2 | | 1250 E5.0 40.00 2400 72000 Global
. 1| 20.0 155.0 20.00 2700 72000 Global
E c
Senemies 2 A 400 1120 15.00 1080 72000 | Giobal
| 3
_= Data | Taigets J Fange Targets J Designs J Optians J Motes
DTmin [10.00C A X W o e P




Heat Integration Project 4-3

For more information about
the Project views, refer to
Section 2.3.5 - Project View
from the User Guide.

The HI Project operation view is a project view and contains the
following:
» Three levels: Project, Scenario, and Design. Refer to Section 8.2.2
- Heat Integration Levels and Panes from the Reference Guide.

e Three panes: Viewer, Main, and Worksheet. Refer to Section 8.2.4
- Scenario Level from the Reference Guide.

Viewer Pane

The Viewer pane is located at the top left corner of the HI Project view.
This pane is used to navigate between levels in the HI Project view, so it
does not change at different levels.

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

Object ‘ Icon ‘ Description

Viewer group Contains the tree browser that is used to navigate
from level to level.

Add icon g Allows you to add a scenario or design.

Delete icon % Allows you to delete the selected scenario and/or
J design(s).

Closeicon Allows you to clone the selected scenario and/or
E design(s).

Open Viewer as Allows you to open the Viewer pane into a separate

Separate Window Bl view.

icon

Main Pane

The Main pane is located at the top right side of the HI Project view. The
information/objects displayed on this pane depends on the selected/
active level in the Viewer pane.

Worksheer Pane

The Worksheet pane is located at the center bottom of the HI Project
view. The information/objects displayed on this pane depends on the
selected/active level in the Viewer pane.
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4.3 Project Level

The project level allows you to specify general information about the
system/plant you are about to analyse. The information specified at this
level will not affect any of the scenarios or designs created/generated in
the HI Project operation.

Figure 4.2

»¥ HI Project: HIP2 [_ O] x]
 Wiewer . Project Informatiorr
O« % > { Name [FIP2 Engineer | Date 082502 ‘
=-[aiHIP2
EID Ceenario 1 Project Comment
o2t Designl ;I
|
~Motes——————— ~Selectad Mot
Mote -1 Title |Mote-1 Date |08/29/02
I
Add Delete =l

Main Pane

Refer to S_GCti]?n 2-3;]-5 - At this level, the Main pane allows you to enter and/or modify the HI

gﬁ)i]de: tfo\:'renvgré?mgmialf;: Project view’s name, the name of the engineer/author who worked or
created the HI Project operation, and general information about the
system being analysed in the HI Project operation.

Worksheer Pane

Refer to Section 2.3.5 - At this level, the Worksheet pane allows you to enter multiple notes

Project View from the User b he HI Proi . HX-N 1 icall ds th

Guide for more information. about the roject operation. HX-Net also automatically records the
date of when you last entered/modified information in each note.
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44 Scenario Level

The Scenario level can be accessed by clicking any scenario on the tree
browser in the Viewer group.

Main Pane

For information about the At this level, the Main pane displays one of four different plots:

plots, refer to the Target Composite Curves, Grand Composite Curve, Alpha Plot, and General
Values section of Section

8.2.4 - Scenario Level from Plot.

the Reference Guide.

Figure 4.3

d Composfte Curve | P

S ol

Grand Composite Curve

Temperie i)

FEPREEEEE

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

Object ‘ Description
Y Folder icon Indicates the mode of the active scenario by displaying yellow
—1 colour for design mode and blue colour for retrofit mode.

For more information about modes, refer to Section 8.2.6 -

Folder icon ; .
Operation Modes from the Reference Guide.
Drop-down list Allows you to select one of the four possible plots to be
displayed in the pane.
¥ Open Page icon Allows you to open the plot into a separate view.
) Plot Displays the type of plot selected from the drop-down list.
Open Page icon - -
Calculate button Allows you to display the calculated default range targets in the

Alpha Plot and General Plot.
This button is only available when the Alpha Plot is selected.

The objects below are only available when the General Plot is selected.

Show all design Allows you to toggle between displaying or hiding data points
points checkbox of all the designs in the plot.
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The Hot and Cold status bars
are only available when the
Utility Streams tab is active.

The Calculate, DTmin Range,
Clear, and Insert buttons are
available when the Range
Targets tab is active.

Refer to the Range Target
View section for more
information.

4-6

Scenario Level

Object ‘ Description

Show target line
checkbox

Allows you to toggle between displaying or hiding the target
line in the plot.

X Axis drop-down
list

Allows you to select the property for the x-axis of the plot.

Left drop-down list

Allows you to select the property for the left side y-axis of the

plot.

Right drop-down list

Allows you to select the property for the right side y-axis of the

plot.

Worksheer Pane

At the Scenario level, the Worksheet pane contains six tabs and several
objects below the tabs. The number and type of objects available below
the tabs varies, depending on which tab is active.

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

Worksheet pane:

Object ‘ Icon ‘ Description

DTmin field

Allows you to specify the minimum temperature
difference for all the heat exchangers in the heat
exchanger network (HEN) design.

Open Targets View
icon

&

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

Open Forbidden
Matches icon

%

Allows you to access the Forbidden Matches view.
This view allows you to forbid certain streams from
interacting. Refer to Section 1.5 - Forbidden
Matches View for more information.

Hot and Cold status
bar

Displays whether or not there is sufficient cold /hot
utilities in the HEN design for the process streams
being cooled/heated to achieve the specified outlet
temperature.

Refer to Section 6.2.3 - Hot and Cold Status Bars
from the Reference Guide for more information.

Calculate button

Allows you to begin the Range Targeting
calculations. The calculated values are displayed on
the table and plot.

Available only when the plot or table is empty.

DTmin Range
button

Allows you to access the Range Target view. This
view allows you to specify the interval over which the
Range Targeting calculation is performed.

Clear button

Allows you to clear the values that have been
previously calculated from the plot and table.

Available only when the plot and table contains
calculated values.
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The two checkboxes are only
available when the Designs
tab is active.

Refer to Section 8.3 -
Summary View for more
information.

Refer to Chapter 8 - Data
Extraction for more
information.

For more information on Hl
Project-Retrofit Environment,
see Chapter 5 - Retrofit
Mode.

&

Open Targets View icon

Object ‘ Icon ‘ Description

Insert button

Allows you to insertion of a specific DTmin value into
the Range Targeting calculation.

Available only when Table page is active.

Complete designs
only checkbox

Allows you to toggle between displaying only
completed designs or all designs associated to the
selected scenario.

Relative to target
checkbox

Allows you to toggle between displaying the actual
design values or the design values as a percentage
of the calculated target values in the Designs tab.

Data Extraction
Report button

Allows you to open the Data Extraction Report view.

This view contains a summary of the data extraction.

The button only appears when the Notes tab is
active and the HEN design is based on data
extracted from a HYSYS case or Column
Sequencing operation.

Data Extraction
From Simulation
icon

Allows you to extract the stream information from
HYSYS and placed them in the HI Case operation
for a HEN design.

Recommend
Designs icon

Allows you access to the Recommend Designs view.
Refer to Section 4.5 - Automatic Recommend
Designs Feature for more information.

Enter Retrofit
Environment icon

Allows you to enter the selected design/scenario into
retrofit mode.

Opens Current Page
in Separate Window
icon

Allows you to open the active tab/page into a
separate view.

Targets View

The Targets view contains a summary information of the target values
from the Targets tab.

Figure 4.4

Scenario 2

[=]

Heating [l
Coaling [k]

a00.0 v
2200 »

Nuraber of Linits
Total Areal1-2] [mz]

5
237

Op. Cast Index [Cost/s]

Capital Cost Index [Cost]

Total Cost Index [Cost/s]

1.903=-003
29924004
2.208=-003

To access the Targets view, clicking the Open Targets View icon (which
appears at the bottom of every tab and page in the scenario level).
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Click the Open () Utilities

Target icon ¥ beside the
Heating or Cooling cell to
observe more information
about the hot or cold utility
targets respectively.

Scenario Level

The Targets view displays following target information:

Variable ‘ Description

Heating cell

Displays the minimum hot utility load required.

Cooling cell

Displays the minimum cold utility load required.

Number of Units cell

Displays the minimum total number of heat exchanger units.

Total Area (1-2) cell

Displays the minimum total area when all exchangers are shell

and tube type.

Op. Cost Index cell

Displays the minimum operating cost, based on energy targets.

Capital Cost Index
cell

Displays the minimum capital cost, based on area targets.

Total Cost Index cell

Displays the minimum annualized cost, based on capital and

operating targets.

Hot/Cold Utility Targefs Views

Click the Open Heating Utilities Target or Open Cold Utilities Target
icon F to open the Heating Targets or Cooling Targets view.

Figure 4.5

Heating Targets: Scenario 2 [=] Cooling Targets: Scenario 2 [=]
Uit Load Cost Index Uit Load Cost [ndex
- k] [Costds] n [kw] [Cast/s]

Fired Heat (2000] |

Total

300.0 | 1.903=-003

coldutility | A/ 0.0000
Air | A 2200

300.0 | 1 903003 Tatal 2200

0.0000
0.0000
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Each view displays the same information for either heating or cooling

utilities:

Object ‘ Description

Utility column

Displays the name of the utility.

Load column

Displays the target load for the individual utility.
The last cell of the Load column displays the total load on all utilities.

Cost Index
column

Displays the cost of the individual utility.

The last cell of the Cost Index column displays the sum of the cost
indexes.
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Range Targef View

To access thr? F_zl_ange Target The Range Target view allows you to specify the range of values to be
view: open the Targets view, . . . .
go to the Range Targets tab, calcul.ated- in th.e Range .Target. calculations. The fol%owmg table lists and
and click the DTmin Range describes in objects available in the Range Target view:
button.
Object ‘ Description
T e e Lower DTmin cell Allows you to enter the minimum value in the range calculation.
SEED 2o Upper DTmin cell Allows you to enter the maximum value in the range
Calculate calculation.
Interval Size cell Allows you to specify the interval or step size to be taken
during the calculations.
Calculate button Allows you to begin the Range Targeting calculations. The
range of values to be calculated are based on the values
entered in the Lower DTmin and Upper DTmin cells.

The following sections describe each tab in the Worksheet pane for
Scenario level in detail.

44 Dafa Tab

The Data tab contains three pages: Process Streams, Utility Streams,
and Economics.

Process Streams Page

The Process Streams page allows you to specify the basic information
regarding the process streams in the heat exchanger network.

Data Hame Inlet T | Outlet T MCp Erthalpy e HTC Flowiate Effective Cp || DT Cont.
] C] | [kiCg k] I isem20] || ko] | [kikgD) ]
(Fimsess S hotl | 7| 1750 450 | 24104009 | o T00.0 Global
Litity Streams hot2 | 7| 1250 650 | 4.000e+004| BE40=+003 K] 1250 | 115200000 Global
N coldl | #| 200 | 1550 | 2000e+004 | 9.720e+003 101 200.0 | 360000.000 Global
coldZ | A 400 | 1120 1500e+004 | 3 588e+003 0.20 75.00 720000000 Global
e

b1
Dalal Targets I Range Targets I Desighs I Optlions I Hotes |

DTmin [IR00C g% B o= 3 o
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You must enter the following information for the process stream: name,
inlet temperature, outlet temperature, and MCp or Enthalpy of the
process stream.

The following table lists and describes the objects in the Process
Streams tab:

Object ‘ Description

Name column Allows you to specify the name of the process stream.
Ji,.ul' Stream Type Displays an icon to indicate the type of stream for the process
column stream.
f There are two types of stream: Hot and Cold. The cell in this
column will appear blank until you specify the inlet and outlet
Hot and Cold Stream icon temperature.

Refer to Section 6.2.1 - Process Streams from the Reference
Guide for more information.

Inlet T column Allows you to specify the supply or inlet temperature of the
process stream.
Outlet T column Allows you to specify the target or outlet temperature of the
process stream.
Refer to Section 6.2.1 - MCp column Allows you to specify the heat capacity flow rate value of the
Process Streams from the process stream.

Reference Guide for more « This cell displays a value only if the specific heat of the
information. stream is assumed to be temperature independent.

« If the stream contains piece wise linearized temperature
(i.e., enthalpy curve), then this cell will contain this
symbol (---).

Enthalpy column Allows you to specify the enthalpy of the process stream.

Refer to Section 6.2.1 - Process Streams from the Reference
Guide for more information.

If the stream contains multiple Segm. column Allows you access to the Segment Data tab. This tab allows
segments, the Segm. cell will you to model changes in MCp over the temperature range of
display one of the following two the hot or cold process stream.
icons: For more information on segmenting process streams, refer to
Section 6.1.1 - Segment Data Tab.
HTC column Allows you to specify the local heat transfer coefficient

. associated with the stream. HX-Net provides a default value of

Segmented Hot Stream icon 720 kJ/hm2C (35.22 Btu/hftZF).

If the stream contains segments, then this cell will contain this
symbol (---).

Refer to Section 1.3.5 - Selecting HTC from HTC Database

Segmented Cold Stream icon - ;
for more information.

Flowrate column Allows you to specify the mass flowrate of the stream.
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Object ‘ Description

Effective Cp column | Displays the specific heat capacity of the stream. This value is
calculated only when a value for the flow rate has been
specified.

If the stream contains segments, then this cell will contain this
symbol (---).

DT Cont. column Allows you to specify the minimal approach temperature
associated with the stream.

HX-Net provides a default global AT, ; ~value of 10°C, which

is represented by the word Global in the cell.

UfiliFy Streams Page

The Utility Streams page allows you to select the hot and cold utility for
the heat exchanger network. Utility streams are used to satisfy heating

and cooling requirements of the process streams.

4-11

Figure 4.7

Data

Process Stieams
Utility Streams

Economics

Mame Inlet T | Outlet T | Cost Index Geam HTC Target Load | Effective Cp | Target FlowRate | DT Cont
IC] IC] [Costdll] 9™ [l ds-m2-C] [l /h] [k #kg-C] [kath] IC]
LF Steam |1 1250 124.0 | 1.900=-005 E.00 0.0000 Global
MP Steam | | 175.0 | 1740 | 2200e-006 E.00 || 1.260e+009 Global
Alr A 3000 35.00 0.0000 011 7.020e+003 Global
Cooling Water | #2000 | 2500 | 2125007 375 0.0000 Global
<Empty>

]
Dalal Targets I Fange Targets I Designs I Subsete I Options I Motes |

DTmin [I000C

a2 Hor SRS o SHRSERN = »a v

If you have entered a hot
stream in a cell, you have to
delete the information in that
cell, before you can replace
the information in that cell with
a cold stream.

There are two methods to adding utilities to the HEN:

* You can select a utility from the HX-Net Utility Database by clicking

the down arrow _=1in the Name cell and selecting the utility you
want from the drop-down list.

* You can specify your own utility by entering the utility information in

the appropriate cells.

If you are entering your own utility, you must enter the following
information: name, inlet temperature, and outlet temperature of the
utility stream.

If you want to calculate the operating cost of the utility you must enter
the cost per energy value in the Cost Index cell. The operating cost of
the utility is the Heat Load requirement of the utility multiplied by the
Cost Index value.
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rd
)

Hot and Cold Stream icon

If there is more than one
segment in the stream and
depending on the stream type,
the Segm. cell will display one
of the following two icons:

Segmented Hot Stream icon

Segmented Cold Stream icon

4-12

Scenario Level

The following table lists and describes the objects in the Utility Streams

tab:

Object ‘ Description

Name column

Allows you to specify the name of utility stream or select a utility
from the HX-Net Utility Database.

Utility Type
column

Displays an icon to indicate the type of stream for the utility stream.

There are two types of stream: Hot and Cold. The cell in this column
will appear blank until you specify the inlet and outlet temperature or
select a utility stream.

Refer to Section 6.2.2 - Utility Streams from the Reference Guide
for more information.

Inlet T column

Allows you to specify the supply or inlet temperature of the utility
stream.

Outlet T Allows you to specify the target or outlet temperature of the utility
column stream.

Cost Index Allows you to specify the utility cost rate. Utility cost rate is based on
column dollars per unit heat load.

Segm. column

Allows you access to the Process Stream view. This view allows you
to model changes in Cp over the temperature range of the hot or
cold utility stream. HX-Net will back calculate the mass flow of the
utility stream, to satisfy the heat balance of the entire network.

For more information on segmenting process streams, refer to
Section 6.2 - Segmenting Streams.

HTC column

Allows you to specify the heat transfer coefficient for the stream.
HX-Net also provide a list of default heat transfer coefficient (HTC)
values that you can select from.

Refer to Section 1.3.5 - Selecting HTC from HTC Database for
more information.

Target Load
column

Displays the calculated Target Load value of the utility stream that
satisfies the process stream temperature requirements in the heat
exchanger network.

The Target Load value is the total enthalpy change of the utility
stream.

Effective Cp
column

Allows you to specify the effective or overall heat capacity of the
stream.

Target Flowrate
column

Displays the calculated target flow rate when the value for effective
heat capacity has been entered.

DT Cont.
column

Allows you to specify the minimal approach temperature associated
with the stream.
HX-Net provides a default global AT, ;. value of 10°C, which is

represented by the word Global in the cell.

in
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Economics Page

The Economics page allows you to modify the cost calculations. There
are two groups in the Economic tab: Heat Exchanger Capital Cost Index
Parameters (HECCIP) and Annualization.

Figure 4.8

E

Data —Heat Exchanger Capital Cost Index P nhualizatiors
Hame & h © HT Canfin Rate of Return [%): I1 0.00
Process Stieams DEFAULT | 1000e+D4 | 8000|1000 | Heat Exchanger = IOl
Lltility Strezms 1] = gt Plant Life [years) IS.DDU AL

Annualization Factor=[1 + RORA00)"PLAPL

Capital Cost IndexHeat Exchanger] [$7] =a+b[HeatExch AreasShells] “c*Shells
Capital Cost Index(Fired Heater] [$°] = a + b( Fired Heater Duty " atches Economic Defaults | n =

-
Dalal T argets I Fange Targsts I Dresigns I Options I Motes |

DTmin [1000C & = Cea b

Refer to Section 6.2.6 -
Economic Parameters from
the Reference Guide for
more information about cost
calculations.

You cannot delete the HX-Net
default cost law.

For more information about
calculating capital cost, refer
to Section 6.2.6 - Economic
Parameters from the
Reference Guide.

» The HECCIP group contains a set of parameter values for
calculating the capital cost of the heat exchangers. You can have
more than one set of parameter values.

HX-Net has an economic database file, which contains one set of
economic parameter values. By default, this set of parameter values
always appears in the HECCIP group.

» The Annualization group contains parameter values for calculating
the Annualization Factor.

The following table lists and describes the objects in the Economics tab:

Object ‘ Description

Name column Allows you to specify a name for a set of economic
parameter values.

acolumn Allows you to specify the installation cost of the heat
exchanger. HX-Net default value for “a” is 10000.

b column Allows you to specify the area-related cost law
coefficients of the heat exchanger. HX-Net default value
for “b” is 800.

c column Allows you to specify the area-related cost law
coefficients of the heat exchanger. HX-Net default value
for “c” is 0.8.

HT Config column Allows you to select the type of heat transfer configuration
to be associated to the capital cost calculation. There are
two selections: Heat Exchanger and Fired Heater.

Rate of Return field Allows you to specify the rate of return percentage on the
heat exchanger. HX-Net default value is 10%.
Plant Life field Allows you to specify the length of time the plant will be

operating. HX-Net default value is 5 years.
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Save Heat Exchanger Capital
Cost Parameters to File icon

'}

[=-

Open Saved Heat Exchanger
Capital Cost Parameters icon

For more information
regarding the target values,
refer to Section 6.3 - Targets
from the Reference Guide.

Scenario Level

Object ‘ Description

Matches Economic
Defaults button

Allows you access to the Matches Economics view. This
view allows you to specify different cost sets to certain
heat exchangers. Refer to Section 1.4 - Matchwise
Economic View for more information.

Save Heat Exchanger
Capital Cost Parameters
to File icon

Allows you to save the capital cost parameter data as an
economic database/*.hcc file.

Open Saved Heat
Exchanger Capital Cost
Parameters icon

Allows you to open a previously saved economic
database file with the extension *.hcc.

442 Targels Tab

The Targets tab contains three pages: Summary, Utility Targets, and
Plots/Tables. You cannot specify any information in the Targets tab.

Summary Page

The Summary page displays all target information calculated by HX-

Net.

Figure 4.9

Targets Energy Targets Area Tagets Finch Temperatures
Heating [kl /h] 300.0 Counter Current [m2] 0.4774 Hat Cold
e — 2200 08318 248.0C [ 2330C
Lltility T argets ) 175.0C | 1650C
Plots/T ables Murnber of Units Targets Cost Index T argets 1250C | 1150C
T atal Minirmum 5 Capital [Cast] 7.094e+004
tinimum for MER 7 Operating [Cost/z] 1.963e-007
Shells 14 Total Annual [Cost/s] 7.248e-004
N Data Targets | Fiange T argets J Desighs J Optionz J Motes
DTmin [10.00C gﬁ Heating [NCUSEREN  Cooling IESUHEEREN = [aw @
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There are five groups in the Summary page. The groups name and
description of their contents is described in the following table:

Group ‘ Description

Energy Targets Displays the following target variables:

* Heating. The minimum hot utility load required for the process
streams in the heat exchanger network (HEN) to achieve their
final values, after the energy available in the hot process
streams have been transferred to cold process streams.

* Cooling. The minimum cold utility load required for the
process streams in the heat exchanger network (HEN) to
achieve their final values, after the energy available in the hot
process streams have been transferred to cold process

streams.
Number of Displays the following target variables:
Units Targets « Total Minimum. The minimum total number of units required

for the HEN system.

e Minimum for MER. The minimum number of units required for
the HEN system for MER design. The MER (Minimum Energy
Requirement) design takes info account the pinch
temperature.

* Shells. The total minimum number of shells required for the
HEN system. The minimum number of shells do not necessary
equal the minimum total number of heat exchangers due to
restriction on maximum heat transfer area for a shell.

Area Targets Displays the following target variables:
* Counter Current. The minimum amount of heat transfer area
required when all exchangers are counter current.

¢ 1-2 Shell & Tube.The minimum amount of heat transfer area
required when all exchangers are shell and tube.

Cost Index Displays the following target variables:

Targets » Capital. The minimum capital cost of the heat exchangers,
based on area targets.

« Operating. The minimum operating cost of the utilities, based
on energy targets.

» Total Annual. The minimum annualized cost of the heat
exchanger network, based on capital and operating targets.

Pinch Displays the hot and cold pinch temperatures in the HEN of the
Temperature operation.
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Utiliry Targers Page

The Utility Targets page displays the targets for the individual utility

streams.
Figure 4.10
Targets N Load Cost Index Losses Outlet T
ame Tk 2] [Costs] [kJh] Ic]

Summary Cooling Water | 220.0 1.298=-008 0.0000 25.00
Utility Targets LP Steam Generation | # 0.0000 0.0000 0.0000 125.0
HP Steam | 7 0.0000 0.0000 0.0000 2430

Plots/T abl
aisrlanes MF Steam | o 3000 18332007 0.0000 1740

’7 ’7 Heating target I3UU-U klih LCooling target I220-U klih Operating Cost Index  [1.963e-007 Costfs

Data Talgelsl Range Targets I Designs I Options I Motes |

Dirin [00C i Heatio ISHNSERN  Cooino INSUREERN 2 e v

The following table lists and describes the objects available on the

Utility Targets page:
Object ‘ Description
Name column Displays the name of the utility stream.
Jil..l' Utility Type column Displays whether the utility is hot or cold using one of two
icons.
, Load column Displays the calculated Target Load of the utility stream which
) satisfies the process stream temperature requirements in the
Hot and Cold Stream icon heat exchanger network. The Target Load is the total enthalpy
change of the utility stream.
Cost Index column Displays the utility cost rate specified in the HI Case view,
Utility Streams tab. Utility cost is based in dollars per unit heat
load.
Losses column Displays the target heat loss of the utility stream.
Energy losses occur when the hot utility’s outlet temperature is
lower than the hot stream pinch temperature or the cold utility’s
outlet temperature is higher than the cold stream pinch
temperature.
Displays cold stream, hide hot Outlet Temp. Displays the target or outlet temperature of the stream.
stream. column
Displays Cold Utility | Allows you to toggle between hiding and displaying the cold
| f { | Stream icon utility stream in the Utility Targets table. The default setting for
this icon is active.
. . Displays Hot Utility Allows you to toggle between hiding and displaying the hot
SHtlr(inCnOId stream, displays hot Stream icon utility stream in the Utility Targets table. The default setting for
' this icon is active.
f | | { Heating Target field Displays the total heat load for the hot utility stream.
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Object ‘ Description

Cooling Target field Displays the total heat load for the cold utility stream.

Operating Cost Displays the total operating cost of the utilities in the HEN.
Index field
For more details onthe The Plots/Tables page contains a table and a plot that displays curve
information contained within information. The type of information displayed in the table and plot
these curves, refer to Section . .
6.3.7 - Plots from the depends on the curve selected in the drop-down list above the table and
Reference Guide. plot respectively
Figure 4.11
Taigets | Composite Curve j | Composite Curve j
Summary HaotT. | HotEnthalpy || Cold T. | Cold Enthalpy | Ea
. [c] [kw] [l [kw] T -
iy Vs T 1750 370 1550 000 [ i
Plots/Tables 1250 3200 1120 3140 !
£5.0 2000 400 EI N _
Wiew Standdlone T able - Wiew Standélone Plat

Data Targets | Fange Targets J Designs J Options J Mates

DTmin [10.00C P Heating [EHHGENGN — Cooing INERHEEREN E

The following table lists and describes the objects available in the Plots/
Tables page:

Object ‘ Description

Table drop-down list | Allows you to select which information you want to observe in
the table. There are three selections to choose from:

* Composite Curve. This table contains the inlet and
outlet temperature of both hot and cold stream and the
enthalpies that correspond to each temperature.

* Grand Composite Curve. This table contains the shifted
temperature between each temperature interval and the
corresponding ethalpies.

» Pocket Data. This table provides information about
pockets on the grand composite curve. A pocket is a
portion of the grand composite curve that can be satisfied
completely with process-process heat transfer.

Table Displays the information based on the option you selected in
the drop-down list above the table.

View StandAlone Allows you to display the table in a separate view.
Table button
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Object ‘ Description

Plot drop-down list Allows you to select which information you want to observe in
the table. There are nine selections to choose from:

» Composite Curve. This plot displays the graphical
combination (or composite) of all hot or cold process
streams in a heat exchange network.

» Grand Composite Curve. This plot shows the heat
available in various temperature intervals and the net
heat flow in the process (which is zero at the pinch).

« Balanced Composite Curve. This plot is similar to the
Composite Curve, except both process and utility
streams’ information are combined.

» Utility Composite Curve. This plot is similar to the
Grand Composite Curve, except the utility composite
curve (plot that contains information from the utility
streams) is added.

* Shifted Composite Curve. This plot is similar to the
Composition Curve plot, except the hot composite curve

is shifted down by AT, . /2 and the cold composite
curve is shifted up by AT, /2.

« Shifted Balanced Composite Curve. This plot is similar
to the Balanced Composition Curve, except the hot
composite curve is shifted down by AT, . /2 and the

cold composite curve is shifted up by AT, . /2.

» User Supplied Utility Load. This plot is similar to the
Composite Curve, except the plot contains the
information from the utility streams instead of process
streams.

* Hot Driving Force Curve. This plot displays the
temperature difference (driving force) between the hot
and cold composite curves for the hot stream.

e Cold Driving Force Curve. This plot displays the
temperature difference (driving force) between the hot
and cold composite curves for the cold stream.

Refer to Section 7.4 - Plot Plot Displays the information based on the option you selected in

Area and Chapter 8 - Plot the drop-down list above the plot.
Properties from the User

Guide for information on
manipulating plots.

View StandAlone Allows you to display the plot in a separate view.
Plot button

Accessing a Plot fype

To access the plot type in a table or plot format:
1. AtScenario level, access the Targets tab, Plots/Tables page.
2. Click the drop arrow *lin the drop-down list above the table or plot.

3. Select a plot type from the drop-down list, and the selected plot type
will appear on the table or plot.
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44.5 Range Targers Tab

The Range Targets tab contains two pages: Plot and Table. Both pages
contain information pertinent to the optimization of the minimum
approach temperature.

Performing a Aanoe Targe Calculation

After entering information for all process streams, utility streams, and
economic data, a range target calculation can be performed.

1. Go to the Range Targets tab.
2. On either the Plots or Table page, click the DTmin Range button.

3. Inthe Range Target view, enter the following information:
Ls O T 1.000C . .. .
UpperDTmin | 50.00¢ « Lower DTmin. The minimum value for the range over which the
UGN IETEEN S 1 calculations will occur.
TR « Upper DTmin. The maximum value for the range over which the

calculations will occur.
» Interval. The step size taken when iterating over the range.
4. Click the Calculate button.

Range Target view

To perform another calculation, click the Clear button at the bottom of
the Range Targets tab to delete the current values.

Inserting a Value for Calculation

To add a specific DTmin value:
1. Go to the Range Targets tab, Table page.
2. Click the Insert button and the a blank row will appear in the table.

3. Clickin the empty cell in the table and enter the new DTmin value.
HX-Net will automatically calculate the values for the variables
based on the new DTmin value.
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Range Taiget

Scenario Level

Plofs Page

The Plots page displays range targeting information in a graphical
format. The three drop-down lists located on the right side of the plot
controls the type of variables being displayed on the plot’s axes.

Figure 4.12

Range Tager # Aig
- —— L—= | DreltaTmin j
é - * Left Anis
g - ot | Hot Lltility T arget j
= ...... :f n * Hight &wis
View Standalone Plot | B Bt ﬂ
D' Tmin Range | Llear | (= b

] Data | Target: Range Targets | Designs | Options | Motes
DTmin (10.00C ﬁ

The drop-down list for the x
and y axes contains the
following list of options:

* Delta T Min

« Hot Utility Target

« Cold Utility Target

» Countercurrent Area
Target

¢ Shell and Tube Area
Target

¢ MER Units Target

¢ Shell Target

« Capital Cost Target

« Operating Cost Target
« Total Cost Target

« No Data. This option is

available only for the
right y axis.
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The following table lists and describes the objects available in the Plots

page:

Object ‘ Description

Plot

Displays the Range Targeting calculated values in a plot.

View StandAlone Plot
button

Allows you to display the plot in a separate view.

X Axis drop-down list

Allows you to select which variable you want to appear in
the x axis of the plot.

Y Left Axis drop-down
list

Allows you to select which variable you want to appear in
the y axis on the left side of the plot.

Y Right Axis drop-down
list

Allows you to select which variable you want to appear in
the y axis on the right side of the plot.




Table Page

The Table page displays the Range Targeting information in tabular
format.

Figure 4.13

Range Target

Heat Integration Project
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Plots
Table

DTmin IW 0.o0c

DTmin | Heating | Cooling | Areal-1| Areal -2 Units | Shells Cap. Cost Index | Op. Cost Index | Total Cost Index ;I
[C] [k] [kiw] M) me] [Cozt] [Costivear] [Costivear] _|
I 20 140.0 BO0.00 | 26273 3484.4 g 20 3.955e+004 2.802e+004 4.077e+004
4.0 180.0 1000 | 22446 2334.0 g 17 4.217e+004 3.602e+004 4.962e+004
G0 2200 1400 20187 2688 4 G 16 4.545e+004 4.403e+004 5.866e+004
an 260.0 1800 18584 24786 5 14 4.886e+004 5.204e+004 B.779e+004
10.0 300.0 2200 17381 ZNe8 g 14 5. 228e+004 E.004e+004 7.689e+004
12.0 3400 2600 1B37.4 21860 g 13 5. 5EGe+004 E.805e+004 8.598e+004 =
Data | Target: Range Targets | Designz | Options | Motes
é? DTmin Range I Clear Insert I [ D

In order for HX-Net to
calculate the Total Annual
Cost of the heat exchanger
network the following

information must be provided:

.

.

values for each of the
utility cost

cost law for the heat
exchanger network

values for the
annualization factor
parameters: Rate of
Return (ROR) of the
plant and the plant life
(PL)

If no range values for AT, is provided, HX-Net calculates the cost data

forall AT, ;, values ranging from 0 to the calculated maximum AT,

min *

using the Golden Search method.

The default intervals for which the AT, ,, range is divided is determined
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Scenario Level

444 Desiqns Tab

The Designs tab provides a table that list some information regarding all
the designs available for the selected scenario. This table is a tool for
comparing the numerous designs that can exist under one scenario. The
last row in the table contains the calculated target values.

Figure 4.14

Desian Total Cost Index Area Units Shels Cap. Cost Index Heating Coaling Op. Cast Index
] [Cost/vear] [m2] [Cast] [ki] [kiaf] [Costivear]

Design2 | @|  4.749e+005 1031 [ 6| 1.943e+005 2060 1980 |  4.123=+005

Design1 | @]  2.890e+005 1061 5 7| 9741e+004 1177 1097 |  2.576e+005

Design 3 | @| 1.395e+005 2306 E 16 1.037e+005 530.0 450.0 1.061e+005

Design 4 gl 0.0000 0.0000 0 1] 0.0000 0.0000 0.0000 0.0000

Taigets | | 7.689+004 || 2317 | g 14| 5.228e+004 || 200.0 2200 | 6.004e+004

Data I Targets I Range Targets Designsl Options I Motes |

DTmin |1D.DD C J

I™ Complete designs only [~ Relativetotarget = (=g P

B

Green Light icon indicates a
complete design

Red Light icon indicates an
incomplete design
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The following table lists and describes all the objects available in the

Design tab:

Object ‘ Description

Design column

Displays the name of the design.

Design Status
column

Displays an icon that indicates the status of the design. The
design can be one of the following two statuses:

« Complete. Designs do not have any unsatisfied streams,
or infeasible heat exchangers. A green light icon appears
for this status.

* Incomplete. Designs can have unsatisfied streams,
infeasible heat exchangers, or uncalculated heat
exchangers. A red light icon appears for this status.

Total Cost Index
column

Displays the total annualized cost of the design.

Area column

Displays the total area of all heat exchangers in the design.

Units column

Displays the total number of heat exchangers in the design.

Shells column

Displays the total number of shells in the design.

Capital Cost Index
column

Displays the total capital cost of the design, based on the total
area and the economic parameters entered on the Data tab,
Economics page.

Heating column

Displays the total load on hot utilities in design.

Cooling column

Displays the total load on cold utilities in design.

Op. Cost Index
column

Displays the total operating cost of the design, based on the
heating and cooling loads and the cost index of the utilities.
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445 Opfions Tab

The Options tab allows you to select the allocation for the utility load
when there are multiple utilities. The area targeting algorithm currently
in use is also displayed.

Figure 4.15

"AIEE Targeting Dption: ‘ Database:

|Lirear Program

HTL Database |

Utility Load Allocation Method

f+ GCC Basec.l - Utiity Database |
= User Supplied Utility Loads

= Cheapest Utilty Principle

Data I Targets I Range Targets I Designs  Options | Motes |

DTmin IB.DD C e e [

For more details on these two The Area Targeting Options group displays the current method being

calculations, see Section 1.5 . . .

Forbidden Matches View used for the area targeting calculation. If there are no forbidden
matches, it will display Bath Formula. Otherwise, it will display LP

For more information on these formulation.
three allocation methods, see
Section 6.3.2 - Utility Load The Utility Load Allocation Method group contains three radio buttons
Allocation Methods from the di he th hod ilable:
Reference Guide. corresponding to the three methods available:
+ GCC Based

» User Supplied Utility Load
» Cheapest Utility Principle

The Databases group, contains the two buttons described below.

» HTC Database button allows you to open the Heat Transfer
Coefficient view. Refer to Section 1.3 - HTC Database for more
information.

« Utility Database button allows you to open the Utility Database view.
Refer to Section 10.2 - Utility Database View from the User Guide
for more information.
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445 Nores Tab

The Notes tab allows you to supply a description of the Project at the
Scenario level.

Figure 4.16

Scenanio Notes
Extracted data from Hpsps Case W AHANE T Application.D ata E <traction section TrmodG-2. hsc J

N Data | Targets J Fiange T argets J Desighs J Optionz MNotes
DTmin (I000C ﬁ [

The Scenario Notes group contains a text editor, where you can specify
how one Scenario is different from the other, and document the
assumptions made to completely specify the problem.
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45 Automatic Recommend
Jesians Feafure

The Automatic Recommend Designs feature in HX-Net allows user to
generate several near optimal heat exchanger networks (HENs). For the
underlying theory and algorithm that support this feature, refer to the
Theory and Algorithm section of Section 8.3.1 - Automated New
Designs from the Reference Guide.

451 Recommend Designs View

The Recommend Designs view allows you to specify limitations to the
Automatic Recommend Designs feature and displays hints on the
required information before attempting to use the Automatic
Recommend Designs feature.

There are two tabs in the Recommend Designs view: General and Tips.

General Tab

The options to manipulate the Recommend Designs calculation are
located in the General tab.

Figure 4.17

‘  Hecommend Designs | x|

—Stream Split Option: Solver Option;
Process Stream M ax Spiit Branches Mawimum Designs |1 1]
hot1 10

hot2 10

Preview Input—————
coldl 10
10 = Xs=

cold2
Solve |

e

N0

-
General I Tips |
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Refer to Section 6.2.1 -
Process Streams from the
Reference Guide for more
information.

Refer to Section 4.4.1 - Data
Tab for information about the
Process Streams page and
the Utility Streams page.

Refer to Section 4.4.1 - Data
Tab for information about the
Economics page.

The following table lists and describes the objects in the General tab:

Object ‘ Icon ‘ Description

Process Stream
column

Displays the name of all the process streams in the
scenario

Stream Type icon

NN

Displays an icon that indicates whether the process
stream is a hot or cold stream.

Max Split Branches
column

Allows you to specify the maximum number of splits/
branches allowed in the process stream.

Maximum Designs
field

Allows you to specify the maximum number of
optimum designs to be generated.

Preview Process
Streams icon

Opens the Process Streams page in a separate view
and allows you to modify the process streams
information.

Preview Utility
Streams icon

Opens the Utility Streams page in a separate view
and allows you to modify the utility streams
information.

Preview Forbidden
Matches icon

BB |

Allows you to access the Forbidden Matches view.
This view allows you to forbid certain streams from
interacting. Refer to Section 1.5 - Forbidden
Matches View for more information.

Preview Economic
Information icon

Ll

Opens the Economics page in a separate view and
allows you to modify the economic parameter
information.

Solve button

Allows you to start the Automatic Recommend
Designs calculations.

Tips Tab

The hints in obtaining a near optimum HEN are located in the Tips tab.

Figure 4.18

‘  Recommend Near-optimal Designs [x]

Tips for Recommended Designs

1. Keep stream segmentation to a minimum az it increases the computational powerj
required to zalve the prablem.

2. "ou can shorten the salving time by forbidding matches you know are
non-optimal

3. There must be at least ane hat utiity that is hotter than all cold streams.

4. There must be at least ane cold utility that is colder than all hot streams.

General Tips I
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For more information
regarding the construction of
a heat exchanger network,
refer to Chapter 7 - Grid
Diagram.

i =
Enter Retrofit Mode icon
"d

Opens Current Page in
Separate Window icon

4.6 Design Level

The Design level can be accessed by clicking any design in the tree
browser in the Viewer group.

Main Pane

At the Design level, the Main pane contains the Grid Diagram and a set
of manipulation tools to manually generate a heat exchanger network
design.

Figure 4.19

=y
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0| | V=
Fl =l [ Infeasible Hi: 0, Hx Mot Caleulated: 0 Unsatisfied Streams: 0| &

You can create, modify, and remove heat exchangers in the Grid
Diagram using the manipulation tools provided.have been provided.

Worksheer Pane

At the Design level, the Worksheet contains five tabs and two icons
below the tabs.
» Enter Retrofit Mode icon allows you to take the selected design
and scenario and placed them in Retrofit mode.

For more information on HI Project-Retrofit Environment, see
Chapter 5 - Retrofit Mode.

e Opens Current Page in Separate Window icon allows you to open
the active tab/page into a separate view.

The following sections describe each tabs from the Worksheet pane in
detail.
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46. Performance Tab

The Performance tab contains three pages: Summary, Heat Exchangers,
and Utilities. The three pages display the capital and operating costs of
the Design, as well as a summary of important performance variables.

Summary Page

The Summary page displays the calculated values for a number of key
variables for the design, and displays them along with the value as a
percentage of the target value.

Figure 4.20

Performance Metwork Cost [nd Metwork Performanc
Summary Cost Index | % of Target HEW | % of Target
Heat Exchangers Heating [$/years"] 1.1412+008 B8.43 Heating [Mw*] 1644 E25.0
Ulkilitiess Cooling [$*4years’] 1.063e+007 88.12 Cooling [Mw*] 1624 Fa82
Operating [$*/vears*] 1.247e+008 7489 Mumber af Units 9.000 1800
Capital [$*] £.862e+008 34.35 Mumber of Shells 1726 | 1.233e+004
Total Cost [$#/vears?] 3.464e+008 5232 Total Area [m2] 8 602e+005 34.35

—
Performance | Worksheet I Heat Exchangers I T argets I Notes |

There are two groups on the Summary page: Network Cost Indexes, and
Network Performance.

The following table lists and describes the variables in both groups:

Variable ‘ Description

Network Cost Indexes group

Heating Displays the actual cost of the hot utilities used in
the design.

Cooling Displays the actual cost of the cold utilities used
in the design.

Operating Displays the calculated operating cost, using the
actual heating and cooling costs.

Capital Displays the calculated capital cost of the design,
using the area of the heat exchangers placed in
the design.

Total Cost Displays the calculated annualized total cost.
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Process streams

F. .

Cooler

.

Heater

Variable ‘ Description

Network Performance group

Heating Displays the sum of the loads on the hot utilities
in the design.
Cooling Displays the sum of the loads on the cold utilities

in the design.

Number of Units

Displays the number of heat exchangers used in
the design.

Number of Shells

Displays the number of shells used in the design.

Total Area

Displays the sum of all the heat exchanger areas
in the design.

Heaf Exchangers Page

The Heat Exchangers page displays the key variable values of the heat
exchangers in the current design.

Figure 4.21

[HenifmeTED Heat Exchanger CO[SEIDIZSEK ?rrn?? Shel: Iﬁiﬁ
Summaty E00 [ < 0.0000 2700
Heat Exchangers E-01 | < 800.3 1853 1 145.0
Utilities E-102 | 5520 1 935.0
E-103 | 791.0 17.60 1 250.0
E-104 | @ =1 =]
o e |o Total | 7111 3613 3.000 4030
. Performance | ‘Worksheet J Heat Exchangers J Taigets J Notes
5 Y

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

Exchanger page:

Object

Heat Exchanger
column

‘ Description

Displays the name of the heat exchangers in the Grid Diagram.

Heat Exchanger
Type column

Displays an icon that indicates the heat exchanger type.
There are three types of heat exchanger:

* Process-Process. The heat exchanger is attached to two
process streams.

« Cooler. A cold utility stream is being used in the heat
exchanger to cool a process stream.

« Heater. A hot utility stream is being used in the heat
exchanger to heat a process stream.

Cost Index column

Displays the capital cost of the individual heat exchanger.

Area column

Displays the area of the individual heat exchanger.

4-29

4-29



4-30

B

Yellow icon represents:
Partially Calculated, Under
Specified, and Over Specified
status.

Red icon represents: Infeasible
and Failed to Calculate status.

<l

Show and Hide Process-
Process Exchangers icons

<=
Show and Hide Heaters icons
o

Show and Hide Coolers icons

Design Level

Object ‘ Description

Shells column

Displays the number of shells in the individual heat exchanger.

Load column

Displays the heat load placed on the heat exchanger

Status column

Displays the status of the heat exchanger calculations. The
following statuses are available:

* OK Status. The specifications are OK and the heat
exchanger is feasible. No icon is displayed.

« Partially Calculated. There is insufficient information
about the conditions to complete the calculations. Yellow
icon is displayed.

« Under Specified. When some of the conditions are
specified and some of the conditions are not specified, for
either the heat exchanger or the stream. Yellow icon is
displayed.

« Over Specified. There are too many conditions specified.
Yellow icon is displayed.

« Infeasible. The specifications provided will not make a
feasible heat exchanger. Red icon is displayed.

« Failed to Calculate. There was a problem with the
calculations. Red icon is displayed.

Displays Process-
Process
Exchangers icon

Allows you to toggle between showing or hiding the Process-
Process heat exchangers data in the Heat Exchanger view.

Displays Heater
icon

Allows you to toggle between showing or hiding the Heaters
data in the Heat Exchanger view.

Displays Cooler
icon

Allows you to toggle between showing or hiding the Coolers
data in the Heat Exchanger view.

Total row

Displays the total values for the cost index, area, shells, and
load for the entire design.

Urilifies Page

The Utilities page contains a summary of the operating costs associated
with the heat exchanger network design.

Figure 4.22

Performance L Cost Index Load .

. Ultility [Cost/yea] k] % of Target

A= Bir | A 0.0000 450.0 204.5
Heat Exchangers Fired Heat [2000] | 1.067e+005 530.0 176.7
Utilities coldutiity | A 0.0000 0.0000 0.0000

(7 s Tetal | 7 051 e+005 | =]
—
Pelfolmancel ‘worksheet I Heat Exchangers I Targets I Notes |
(w3
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rd
)

Hot and Cold Stream icon

v

Displays cold stream, hide hot
stream.

dirg

Hide cold stream, displays hot
stream.

For more information on the
Worksheet tab, see Section
7.7 - Worksheet Tab.

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

Object ‘ Description

Utility column Displays the name of the utility.

Utility Type column Displays an icon to indicate the type of stream for the utility
stream. There are two types of stream: Hot and Cold.

Refer to Section 6.2.2 - Utility Streams from the Reference
Guide for more information.

Cost Index column Displays the operating cost associated with the utility in the
heat exchanger network.
Load column Displays the load on the utility in the heat exchanger network.

% of Target column Displays the heat load on the utility as a percentage of the
target heat load.

Displays Cold Utility | Allows you to toggle between hiding and displaying the cold
Stream icon utility stream in the Utility Targets table. The default setting for
this icon is active.

Displays Hot Utility Allows you to toggle between hiding and displaying the hot
Stream icon utility stream in the Utility Targets table. The default setting for
this icon is active.

Total row Displays the sum of the operating costs of the entire network.

4.6.2 Workisheet Tab

The Worksheet tab is a tabular representation of the information found
in the Grid Diagram. Manipulation of existing heat exchangers is
possible through this tab.

Figure 4.23

Cald T in Cold T out | HotTin |, | HotTout | Load Area dT MinHot dT Min Cold| «
Heat Exchanger Cold Stream K] Tied o] Tied Haot Stream ] Tied K] Tied K] 2] K] c] J
E-10E | @ Air 078 || 35.00 | W hatl 83.00 | ¥ 45.00 | i | 3800 | 199.40 48.00 14.22
E-105 | @ cold 1285 [ @ 156.0 | ¥ | Fired Heat [2000) 1545 | W 400.0 | W | 5300 1393 2715
E-101 | o cold2 40.00 | 1120 | ¥ hat2 125.0 | ¥ 65.00 | W | 1080 | E94.26 13.00 25.00
E-107 | @ Al 3000 | = 3078 | W hot2 BE.75 | W 65.00 | W | 7000 | 27E4 35.97 35.00
E-100 | < cold] 20.00 | ¥ 8250 | ¥ hat2 1260 | ¥ 6818 | W | 1250 | 299.08 42.50 4818
LA g on R | T EECAN (o] EECT AN oann | = | @ann | AnoR 3 AT Fn EEnnrar
l=sls
" Perfomance | Worksheet | Heat Exchangers I Targets I Hotes |
[, 15 Y
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4.6.3 Heat Exchangers Tab

The Heat Exchangers tab displays specific information about each heat
exchanger in the HEN view.

Figure 4.24
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The following table lists and describes all the objects available in the
Heat Exchanger tab:

Object ‘ Description

Show all checkbox Allows you to toggle between displaying all heat exchangers in

the table or displaying specific heat exchangers in the table
based on the stream you select.

* When the Show all checkbox is checked the following
objects are available: Driving Force button, Bar Chart
button, Displays Process-Process Exchangers icon,
Displays Heater icon, Displays Cooler icon, and table.

* When the Show all checkbox is unchecked the following
objects are available: Stream Name drop-down list,
Stream status bar, and table.

Stream Name drop- Allows you to select a stream available from the current
down list

scenario, and displays any heat exchangers associated to the
selected stream in the table.
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Process streams
.

Cooler
=

Heater

The equation used to calculate
LMTD is as follows:

AT, - AT,

Object

Stream status bar

‘ Description

Displays the status of the stream. There are two status:

» Unsatisfied Stream. This status bar is red in colour and
indicates that the streams product/outlet temperature
was not achieved.

» Satisfied Stream. This status bar is green in colour and
indicates that the streams product/outlet temperature
was achieved.

Heat Exchanger
column

Displays the name of the heat exchanger.

Heat Exchanger
Type column

Displays an icon to indicate the heat exchanger type.
There are three types of heat exchangers. HX-Net
automatically determines the type of exchanger based on the
following information:
* Process-Process. The heat exchanger is attached to two
process streams.
« Cooler. A cold utility stream is being used in the heat
exchanger to cool a process stream.

« Heater. A hot utility stream is being used in the heat
exchanger to heat a process stream.

Load column

Displays the total heat load of the heat exchanger.

Cost Index column

Displays the capital cost associated with the individual heat
exchanger. The capital cost is calculated using the Economic
Parameters entered in the Scenario level.

Area column

Displays the heat exchanger area.

Shells column

Displays the number of shells associated with the heat
exchanger.

LMTD column

Displays the Log Mean Temperature difference. The LMTD is
calculated in terms of the hot and cold stream inlet and exit
temperatures.

ATy, =
LM = n(AT,/AT,)

where:
ATl = Thot out Tcold in
ATZ = Thot in~ Tcold out

HTC (Heat Transfer
Coefficient) column

Displays the overall heat transfer coefficient. The overall heat
transfer coefficient, U, is calculated from the local heat transfer
coefficients. The relationship is as follows:

I_1,1
U he hy
where:
h¢ = the local heat transfer coefficient for cold streams

hy = the local heat transfer coefficient for hot streams

FFactor column

Displays Ft, the LMTD correction factor, which is calculated
from the geometry and configuration of the heat exchanger.

Fouling column

Displays the specified fouling factor of the streams in the heat
exchanger.
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Yellow icon represents:
Partially Calculated, Under
Specified, and Over Specified
status.

Red icon represents: Infeasible
and Failed to Calculate status.

This column is only available
when the Show all checkbox
is unchecked.
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Object ‘ Description

Status column

This column displays information about the status of the heat
exchanger calculations. The following statuses are available:

« OK Status. The specifications are OK and the heat
exchanger is feasible. No icon is displayed.

« Partially Calculated. There is insufficient information
about the conditions to complete the calculations. Yellow
icon is displayed.

« Under Specified. When some of the conditions are
specified and some of the conditions are not specified, for
either the heat exchanger or the stream. Yellow icon is
displayed.

« Over Specified. There are too many conditions specified.
Yellow icon is displayed.

« Infeasible. The specifications provided will not make a
feasible heat exchanger. Red icon is displayed.

« Failed to Calculate. There was a problem with the
calculations. Red icon is displayed.

Hot Stream column

Displays the name of the hot stream attached to the heat
exchanger.

Hot T in column

Displays the inlet temperature of the hot stream.

Hot T out column

Displays the outlet temperature of the hot stream.

Cold Stream column

Displays the name of the cold stream attached to the heat
exchanger.

Cold T in column

Displays the inlet temperature of the cold stream.

Cold T out column

Displays the outlet temperature of the cold stream.

dT Min Hot column

Displays the temperature difference between the inlet hot
stream and the outlet cold stream of the heat exchanger.

dT Min Cold column

Displays the temperature difference between the outlet hot
stream and the inlet cold stream of the heat exchanger.

Matched With
column

Displays the streams that are connected to the heat
exchangers of the selected stream.
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4.64 Targels Tab

The Targets tab provides a location for all targets to be displayed for
reference at the Design level.

Figure 4.25
- i}
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On the left side of the Targets tab is a table. The table contains the
following target variable/information:

Variable ‘ Description

Heating Minimum hot utility load required for the heat exchanger
network.

Cooling Minimum cold utility load required for the heat exchanger
network.

Number of Units Minimum total number of heat exchanger units for the
heat exchanger network.

Total Area Minimum total area when all exchangers are shell and
tube type for the heat exchanger network.

Operating Cost Index Minimum operating cost, based on energy targets.

Capital Cost Index Minimum capital cost, based on area targets.

Total Cost Index Minimum annualized cost, based on capital and operating
targets.

In the middle of the Targets tab is a graph region. you can select the type
of plot you want to display by opening the drop-down list above the plot
and selecting the plot type.

For more information about The plot can display the following plot types:
the plot types, refer to )

Section 6.3.7 - Plots from the » Composite Curve

Reference Guide. + Grand Composite Curve

» Balanced Composite Curve
 Utility Composite Curve
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Information regarding these
pages are found in Section

4.4.1 - Data Tab.
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Shifted Composite Curve

Shifted Balanced Composite Curve
User Supplied Utility Load

Hot Driving Force Curve

Cold Driving Force Curve

On the right side of the Targets tab is the Data group. The Data group
contains three buttons which will open the information contained on
the Data tab of the Scenario level.

Process Streams button will open the information on the Process
Streams page.

Utility Streams button will open the information on Utility Streams
page.

Economics button will open the information on the Economics
page.

46.5 Notes Tab

The Notes tab contains two pages: Notes and Modification Log.

Notes Page

On the Notes page, you can supply a description of the Project at the
Design level. You are able to specify how one Design is different from
the other. You can also document the assumptions made to completely
build or modify the heat exchanger design.

Figure 4.26
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Modification Log

The Modification Log page, shown in the figure above records all
actions performed on the Grid Diagram. It records when heat
exchangers, splitters and mixers are added and deleted. It indicates if
the actions were performed manually by the user, or automatically, as is
the case in of a data extraction from a simulation case file.

Figure 4.27

Notes Design Log
kdded splitter-mixer TEE-100-M1%-100 manually; -
Wt Added splitter-miver TEE-107-MI-101 manually:
Modification Log Heat exchanger E-100is added marually;

Heat exchanger E-101 is added marually;

Heat exchanger E-102 is added manually;

Hat side of Heat exchanger E-102 iz moved fram stream hot? to stream hot1 manually;
Remaved splitter-mizer TEE-101-MI-101 manually;

Heat exchanger E-102 is deleted manually;
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Retrofit Mode
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5-2 Introduction to Retrofit

The design produced through
HEN retrofit is limited by the
existing HEN design and
operation set up.

For more information about
the Automatic Retrofit's theory
and algorithm, refer to
Section 8.3.2 - Automated
Retrofit Capabilities from the
Reference Guide.

=1

Converts Case to Project icon

'3

Data Extraction From
Simulation icon

5-2

o.1 Infroduction fo Refrofif

The day to day operation of a plant is usually subject to change. The
average heat exchanger network (HEN) designs are flexible enough to
handle these changes. In some cases, like rising energy costs, problems
arise and cannot be resolved with the original HEN. The purpose of
retrofit is to modify the existing HEN so that it satisfies the new
operating conditions and keeps energy costs low.

HX-Net has a feature called the Automatic Retrofit. This feature allows
you to perform step-by-step retrofit options on an existing HEN design.

5.1.1" Enrering the Refrofik Mode

Before entering the retrofit mode, there are three restrictions that must
be met/satisfied:

1. The process stream, utility stream, and economic parameters must
contain some data.

A feasible heat exchanger network design must be available/exist.

The example problem must exist in HI Project operation.

There are three ways to satisfy the above restrictions:

« If all the required process and utility stream information and feasible
heat exchanger network (HEN) design already exist in a HI Case
operation. You can convert the HI Case operation into a HI Project
operation by clicking the Converts Case to Project icon.

* You can enter all the required process and utility stream information
and create the existing heat exchanger network (HEN) in a HI
Project operation.

 If the plant simulation you want to retrofit already exist in HYSYS,
you can import the simulation into the HI Project operation by
clicking the Data Extraction From Simulation icon.

Once the HEN is completely solved and all of the streams are satisfied,
HEN Automatic Retrofit feature can be activated.
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Enter Retrofit Mode icon

All the modifications
performed by Automatic
Retrofit feature are compared
to the selected design.

DOptions: ]
& Create Mew Retrofit $cenario
¢ Convert to Retrofit 5 cenario

Thiz will clone the scenanio data ;I
and the selected dezign to a new
scenario and enter the retrofit

L]

environment.
Enter Retrafit Environment |

Options view

To enter the retrofit mode:

1. Inthe Viewer pane, do one of the following:

« Select the scenario that contains the information that you want to
work on and click the Enter Retrofit Mode icon.

» Select the design that contains the information you want to work
on and click the Enter Retrofit Mode icon.

2. Ifyou have selected a scenario to enter the retrofit mode, the Enter
Retrofit Environment view appears. Refer to the Enter Retrofit
Environment View section for more information.

« If you have multiple designs for the selected scenario, you need
to choose which design you want to retrofit.

3. Inthe Enter Retrofit Environment view, you need to select how you
want to enter the retrofit mode.
There are two methods to enter the mode:

» The selected scenario and selected design is cloned.
» The selected scenario and selected design is converted.

In the conversion option, all other designs (aside from the selected
design) in the scenario will be deleted.

Or

2. Ifyou have selected a design to enter the retrofit mode, the Options
view appears.

3. Inthe Options view, you need to select how you want to enter the
retrofit mode.

There are two methods to enter the mode:

» The selected design and associate scenario is cloned.
» The selected design and associate scenario is converted.

In the conversion option, all other designs (aside from the selected
design) in the scenario will be deleted.

4. Click the Enter Retrofit Environment button, when you have
selected the method of entrance.

5-3
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If the selected scenario only
contains one design, that
design is automatically
selected.

Introduction to Retrofit

Enter Refrofit Environment View

The Enter Retrofit Environment view pops up before you go into retrofit
mode. There are two tabs in the Enter Retrofit Environment view:
General and Tips.

The General tab allows you to do the following:
» Choose whether you want to convert or copy the selected scenario/
design into retrofit mode by selecting the appropriate radio button.

» Select which design in the scenario you want to change into retrofit
mode from the list of designs.

Figure 5.1

¥ Enter Retrofit Environment ¥ Enter Retrofit Environment

& Create Mew Retrofit $cenario

: | desi dy for retrofit?
¢ Convert to Retrofit Scenario SeFl RN =) el

1. Reduce the scope of the problem by & |

Deesign 1 minimizing the number of streams and

g:i:gg % heat exchangers in the heat exchanger
(= network. Remove the exchanger(s] at
Diesign 4

either end of the stieams that pou don't
want to modify and update the
coresponding inlet or outlet stream
temperatures. This can simplify the
network and increase the efficiency of |
the model.

This will clone the scenario :I
data and the selected design
to & new scenario and enter

. - 2 K i tation b
the retrofit environment. SRS 0D

minimum az they increase the

LI computational power required to salve
the problem.
Enter Retrofit Environment | LI
B - .
General I Tips | General Tips

The Tips tab displays the retrofit tips/hints provided by HX-Net.

HEN Refrofit Tips

It is recommended that you read and follow the hints in the Tips tab.
The tips are:

1. Reduce the scope of the problem by minimizing the number of
streams and heat exchangers in the heat exchanger network.
Remove the exchanger(s) at either end of the streams that you don't
want to modify and update the corresponding inlet or outlet stream
temperatures. This can simplify the network and increase the
efficiency of the model.

2. Keep stream segmentation to a minimum as they increase the
computational power required to solve the problem.
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3. Combine adjacent heat exchangers between two process streams
into one heat exchanger when possible. This has no effect in the
final outcome but makes the solver work more efficiently.

4. Remove all energy streams. Energy streams are important to
establish the targets of a process but are not necessary to perform a
retrofit study. By removing them, the problem becomes easier to
solve.

It is important that the HEN view represented in HX-Net matches the
setup that exists in the plant, before entering the retrofit environment.
This will ensure that good and meaningful designs are generated when
retrofit is performed.

When heat exchanger network is extracted from HYSYS:

HYSYS does not require the temperature and the cost of utility streams
to model a utility exchanger.

HX-Net however does require the temperature of utility streams to
calculate the area and the cost of heaters and coolers. During data
extraction, HX-Net places the utility streams on utility exchangers
based on the thermodynamic feasibility. It is quite possible that more
than one heaters or coolers are placed on the process streams during
data extraction. These utility streams and placement of utility
exchangers by HX-Net may not represent the actual network in the
process.

Therefore it is important to check the temperature and cost of utility
streams and placement of heaters/coolers. This will ensure that
meaningful results are generated from HX-Net. A default economics set
also exists in HX-Net and user should check and modify this after data
extraction.
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&=

Open Palette View icon

Click the Cancel button to
cancel the retrofit option
command.
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512 Applying Aufomated Refrofit Opfions

After changing the selected scenario and design from design mode to
retrofit mode, you can begin applying the automated retrofit options
available in HX-Net.
1. Inthe Viewer group, select the design in retrofit mode.
2. Open the Design Tools palette by doing one of the following:

« Inthe Main pane, click the Open Palette View - F4 icon.

* PressF4.

3. Inthe Design Tools palette, click the icon of the automated retrofit
option that you want to apply to the design.

Figure 5.2

HX-Net

rowiess o ti

retrofit options. & =
bl FO3E
Bt Ton ™
5= 3

If you selected any retrofit option, except the Modify utility heat
exchanger icon, the Retrofit Specifications view appears.

¥ Retrofit specifications | x|
M aximum |rvestment:
’7 . 00001 $°
LCancel | Bun |

Specify the maximum amount of money that will be invested to
make the retrofit changes in the Maximum Investment field, and
click the Run button.
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Refer to Section 8.3.2 -
Automated Retrofit
Capabilities from the
Reference Guide for detail
procedure on how HX-Net
executes the automatic
retrofit option.

4. HX-Net analyses the heat exchanger network (HEN) design and
decides whether the selected retrofit option is feasible.

If the retrofit option is infeasible, a view appears stating that HX-
Net fail to apply the selected retrofit option to the HEN design.

If the retrofit option is feasible and successfully implemented, a
view appears stating that the retrofit option was successfully
applied to the HEN design.

The Grid Diagram also indicates which heat exchanger had been
modified due to the retrofit option.

If the retrofit option is feasible but the invested money was
insufficient, the following warning view appears:

Figure 5.4

»? Retrofit Results Warning [ x|

The investment was calculated to be 1.784E+006
“which is larger than the entered masimum investment of 5.000E +003

Fress "Recalculate” to increase the maximum investment

Delete Design Kesp Design Eecalculate |

» Click the Delete Design button to remove the design generated by the

retrofit option.

Click the Keep Design button to accept the change in the amount of
money invested, and keep the design generated by the retrofit option.
The Grid Diagram will indicate which heat exchanger had been modified
due to the retrofit option.

Click the Recalculate button to re-enter a new amount of investment in

the Retrofit Specifications view, and ignore the design generated by the
retrofit option.
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For more information on the
general setup of the Heat
Integration Project, refer back
to Chapter 4 - Heat
Integration Project.

The base case design is the
original/existing design upon
which all retrofit modifications
are applied to/performed on.
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Retrofit Mode View

5.c fetrofif Mode View

The view for HI Project in retrofit mode is very similar to the HI Project
view in design mode. The purpose of the following sections are to
highlight the differences between retrofit mode, and design mode.

5.c.1 Viewer Pane

Once you have entered retrofit mode, the icon beside the retrofit
scenario and the original/base case design will appear light blue. This is
to help you easily distinguish between scenarios in design mode and
retrofit mode.

Figure 5.5

CWiewer ———————————————— ~Mewsr—————— Base case
O X B . 0D X B > design
-3 HIPZ 5@ HIPZ

=+ Seenario 1 = Seenario 1
iee2g Design 1 ie2g Design 1
& Seenario 11
[ Design 1 <=
2t Design 11U
Viewer group Viewer group in
Retrofit Mode

When a retrofit action has been performed on a design, HX-Net
automatically create a new design with a name that reflects the retrofit
action.

For more information about the naming of the retrofit design, refer to
the Retrofit Design Terminology section in Section 8.3.2 - Automated
Retrofit Capabilities from the Reference Guide.
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The Open Forbidden Matches
icon is only available when the
Data tab is active.

The Relative to base case
checkbox is only available
when the Designs tab is
active.

5.3 Scenario Level

At the Scenario level, much of the information has remained the same,
but there has been additions and changes to the information available.

The following table lists and describes changes made to certain icons at
the bottom of the view:

Object ‘ Icon ‘ Description

Data Extraction from This icon and the associate option has been
Simulation icon @ made unavailable.

Allows you to only see the forbidden matches

Open Forbidden Matches J
%z between streams

icon

Relative to target
checkbox

This checkbox and associate option has been
replaced with the Relative to base case
checkbox.

Relative to base case
checkbox

Allows you to view the information in
percentage format relative to the base case.

Enter Retrofit Mode icon This icon has been removed and replaced with

the Unlock Retrofit Mode icon.

Unlock Retrofit Mode

icon =

5.3.1 Main Pane

The Main pane in retrofit mode allows you to display plots selected from
the drop-down list, just like the Main pane in design mode. The only
differences are:

» Three more plots are added into the drop-down list.

» The Folder icon beside the drop-down list changes from yellow to
light blue.

Allows you to change the selected scenario to
design mode

For more information about the difference between retrofit mode and
design mode, refer to Section 8.2.6 - Operation Modes from the
Reference Guide.
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For more information on the
values displayed on these
three pages, refer to Section
4.4.1 - Data Tab.

For more information on the
values displayed on the Utility
Targets and Plot/Tables
pages, refer to Section 4.4.2 -
Targets Tab.
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Scenario Level

5.3.¢ Dala Tab

The three pages in the Data tab that were available in the HI Project are
also available in the Automatic Retrofit mode:

* Process Streams page
» Utility Streams page
» Economic page

The information displayed in the three pages has been cloned from the
scenario that you selected when you entered Automatic Retrofit mode.
The difference with the pages is that you cannot change the values of the
text appearing in blue colour. The blue colour text indicate the values
specified by the user.

If you tried to change any of the blue text values the following warning
view appears:

HX-Net | x|

& Change not allowed in retrofit environment,

§.3.3 Targefs Tab

The three pages in the Targets tab that were available in the HI Project
are also available in the Automatic Retrofit mode:

e Summary page
 Utility Targets page
» Plots/Tables page

Only the Summary page in retrofit mode differs from non-retrofit mode.
The following paragraphs describe the new information available in the
Summary page.
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The Summary page displays information for both target and base case
and allows you to compare key parameters between the target and base

case.

Figure 5.7

Targets Target: Pinch Temperature:

Targets Base Caze % - Hot Cold
Summary Heating [k /h] 1.894=+004 3.737e+004 1973 | | 2500C | 2400C
Utility T argets Coaling [kl/h] 2.249e+004 4.092e+004 181.9 2480C | 2380C
Plate/T ables Area [m2] 2451 11.30 4612 1340C | 1240C
Capital Cost Index [Cost] 3.134e+005 2.403e+005 7EEB 00C| 200C
Op. Cost Index [Cost/s] 1.705e-005 3.901e-005 2288 -140C | -240C

Taotal Cost Index [Cost/s] 3.218e-003 2.434e-003 7749 ﬂ
Data Targets I Range T argets I Designs I Options I Motes |
D Tmin |1 nooc J Haahng_ Cooling _ ey
Tarets Group

The Targets group contains a table that displays the target variables for
the following three different instances.

» The target value calculated appear in the first column.
» The actual value of the variable in the base case design in the

second column.

» The value of the base case expressed as a percentage of the target
in the third column.

For more details on the
calculation of the target
values for these variables,

The following table lists and describes the target variables:

refer to Section 6.3 - Targets Variable ‘ Description

from the Reference Guide. Heating

The hot utility load required.

Cooling

The cold utility load required.

Area

The area of the heat exchangers in the network.

Capital Cost Index

The capital cost, based on the area.

Op. Cost Index

The operating cost, based on the utility loads and economic

parameters entered.

Total Cost Index

The annualized cost, based on the operating and capital costs.

Number of Units

The number of heat exchangers.

Shells

The number of shells on the heat exchangers.

5-11
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For more information on the
Range Targets tab, refer to
Section 4.4.3 - Range
Targets Tab.

Scenario Level

Pinch Temperatures Group

The Pinch Temperatures group contains a table that displays all of the
pinch temperatures in the system.

5.3.4 Range Targels Tab

The Range Targets tab in the Automatic Retrofit mode is exactly the
same as the Range Targets tab in the HI Project view.

5.3.5 Designs Tab

The Designs tab in retrofit mode is the same as the Designs tab in the
design mode. One of the differences is instead of comparing built/
generated design(s) with the target value, you are comparing retrofitted
design(s) with the base case.

Desian Payback Area New Area Cap. Inv. Heating Coaling Op. Saving
" [pears] [m2] [m2] [$] A [hdhdi=] [$*/vears™]
designl || @ 0.0000 E73.8 7361 | 1.949e+005 1219 E.5348 0.0000
designl-TU | @| 7.202e-002 B35.2 B9.45 | 2.182e+004 1219 E.948 | 3.030e+005
design-15 | @ 0.7536 3329 2936 | 7.363e+005 5,250 | 43722003 | 9.770e+005
designl-15-1U | @ 0.7003 3296 2936 | 7.363=+005 5.280 | 43722003 | 1.051e+006

Data I Targets I Range Targets Designsl Options I Motes |

DTmin I'I nooc e ¥ Complete designs only [ Rielative to base design (e 3
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Refer to the Comparing Designs section in Section 8.3.2 - Automated
Retrofit Capabilities from the Reference Guide for more information
about the Designs tab in retrofit mode.

5.3.6 Options and Nofes Tabs

Both of these tabs have identical functionality in Automatic Retrofit
mode as they did in HI Project. For more information, refer to Section
4.4.5 - Options Tab and Section 4.4.6 - Notes Tab, respectively.
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Enter Retrofit Mode icon

For more information
regarding the Performance
tab for HI Project, refer to
Section 4.6.1 - Performance
Tab.

Refer to Section 7.7 -
Worksheet Tab for more
information.

For more information on the
Summary page in design
mode, refer to Section 4.6.3 -
Heat Exchangers Tab.

54 Design Level

At the Design level, there has been additions and changes to the
information available, but much of the information has remained the
same.

The Design level can be accessed by clicking any design on the tree
browser in the Viewer group. At the Design level, you can create, modify,
and remove heat exchangers in the HEN view.

At the bottom of the view, the Enter Retrofit Mode icon has been
removed.

541 Performance Tab

The Performance tab of the Base Case design in retrofit mode is exactly
the same as the Performance tab in the design mode.

However, the Performance tab of the retrofitted design is different than
the Performance tab in the design mode. Refer to the Design Level
section in Section 8.3.2 - Automated Retrofit Capabilities from the
Reference Guide for more information about the Performance tab.

542 Worksheef Tab

The Worksheet tab in the retrofit mode is the same as the Worksheet tab
in the design mode.

5.4.3 Heal Exchangers Tab

In retrofit mode, the Heat Exchangers tab contains two pages (Summary
and Area) instead of one (Summary) in the design mode.

The Summary page for the base case displays the same information as in
the Summary page for the design mode. The Summary page of the
retrofitted design is similar except for one column variable.

5-13
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Refer to Section 4.6.4 -
Targets Tab for more
information.

The Notes tab in retrofit mode
is exactly the same as the
Notes tab in HI Project. Refer
to Section 4.6.5 - Notes Tab
for more information.
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Design Level

The Cost Index column from the design mode becomes Add. Cost Index
column in the retrofit mode. The Add. Cost Index column displays the
additional cost associated with each individual heat exchanger due to
the retrofit option(s).

Cost Index Add. Cost
A
Load Cost ndex Area Load |Add Costlndes Alea
[kJ/h] [Cost] [m2] [kd k] [Cast] [m2]
G000 | 1.007e+004 || 45642002 040 1.048e+004 03219
3000 | 1.032e+004 0.2120 1746 1.003e+004 || 1.735e-002
EAAA | 1 Mdeannd || 7 asdanns L] 1 NA2=annA | 1 2972009

The Area page in the retrofit mode allows you to specify restrictions to
the heat transfer area in the heat exchangers. For more information
about the Area page, refer to the Applying Constraints section of
Section 8.3.2 - Automated Retrofit Capabilities from the Reference
Guide.

5.44 Targers Tab

The Targets tab provides a location for all targets to be displayed for
reference at the design level. The Targets tab in the retrofit mode is
exactly the same as the Targets tab in HI Project.

545 Notes Tab

The Notes tab allows you to supply a description about the design and
check the modifications performed on the design (e.g., if the design was
generated using the repiping retrofit action, the modification log would
indicate the base case design’s name and the command/option used to
generate the current design).
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The Grid Diagram in the
retrofit mode is similar to the
Grid Diagram in HI Project.
Refer to Chapter 7 - Grid
Diagram for more
information.

Refer to Section 7.2.2 -
Design Tools Palette Icon for
more information regarding

the retrofit action of each icon.

5.5 6rid Diagram

The Grid Diagram in retrofit mode can be manipulated in exactly the
same manner as in HI Case or HI Project. However, a few changes have
been added to accommodate the new functionality in Automatic

Retrofit mode.
Figure 5.10
ne e P . B
Coding U\B;
e e ene
1zs0c™" B T ‘ el_::: 'ESM
16508 ,L Eis I o
T © = v e
. & =]
« | Bl
#| = oo e [ Infeashble Het O, HX Not Caloulated: @ Unsatisfied Streams: 00| &

As displayed in the above figure, the icons at the left bottom corner of
the Grid Diagram is light blue in colour to indicate Automatic Retrofit
Mode.

5.5.1 Design Tools Palefre

For the Design Tools palette in Automatic Retrofit mode, the Optimize
Network icon is no longer active, and there are five new icons. Each of
the five new icons represents a retrofit action.

Figure 5.11

The arrangement of the

s~
& modification options are
fy = [#]| presented in minimal to

) maximum changes/cost
w7 3| sequence.

&g Io ol
o
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Grid Diagram

The following table lists and describes each retrofit option icon:

Name ‘ Icon ‘ Description

Modify Utility heat
exchanger

53t

Allows HX-Net to search and check if it is
optimal to change the type of utility connected
to a heat exchanger.

Move one end of a heat
exchanger

=

Allows HX-Net to search and check if it is
optimal to move one end of a heat exchanger.

Move both end of a heat
exchanger

g

Allows HX-Net to search and check if it is
optimal to move both ends of a heat exchanger.

Add a heat exchanger

Es

Allows HX-Net to search and check if it is
optimal to add another heat exchanger into the
HEN design.

Add Area

|

Allows HX-Net to search and check if it is
optimal to increase heat transfer area in a heat
exchanger.

5.5.2 Modified |

el Exchangers

Any heat exchanger that has been modified during a retrofit process will
appear green in the Grid Diagram. Furthermore, only the end(s) of the
heat exchanger that has been modified will change.

Figure 5.12

The green colour indicates that the heat exchanger
was either added or repiped.
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In the figure above, both ends of the exchanger are green. This indicates
that either a new heat exchanger has been added or an existing heat
exchanger has been repiped.
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b Stream View
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Refer to Section 2.3.4 -
Modal vs. Non-Modal Views
from the User Guide for more
information.
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Introduction

b.| Infroduction

The stream view is a modal view and it contains calculated information
based on the parameter values you specified for the selected stream.

There are two types of stream views in HX-Net: Process Stream and
Utility Stream. Both Process Stream and Utility Stream views are
identical. So the following description on the stream view applies to
both views.

Figure 6.1

*  Utility Stream: Cooling Water [ x]
A [Flowrate [kah] | — |
Target Heat Load [kl/h] | 3365 |
Inlet T Cutlet T Effective Cp MCp Heat Load HTLC
IC] ] [kJkC] [kJ/Ch) kJih] | [klhm2)
1] 20.0 25.0 673.0 3365 | 1.350e+004
et Geament Delete Seament | Delete A
—
Segment Data | Physical Properties I Graphs ]

To access the stream view:
1. Open the HI Case or HI Project operation view.
2. Locate and go to the Process Streams/Utility Streams tab or page.

3. Double-click on any of the cells along the row of the stream you
want to open, except for the HTC cells.

The stream view contains three tabs: Segment Data, Physical Properties,
and Graphs. The following sections will explain each tab in detail.



Stream View

For information regarding
segmenting the stream, refer

to Section 6.2.4 -

Segmenting Streams from

the Reference Guide.

(A

Cold Stream icon

/]

Hot Stream icon

The heat load value is usually

calculated.

« For a Cold segment, the
enthalpy change is the
total duty required to
heat the stream from its

supply to target
temperature.

« For a Hot segment, the

enthalpy change is the
total duty required to

cool the stream from its

supply to target
temperature.

6.1 Segment Dara Tab

The Segment Data tab allows you to add segments to the stream.

Figure 6.2

‘  Process Stream: h1 [ %}
# [Flowrate [kg/h] I 40.00 |
Total Heat Load [kl/h] | 7810 |
Inlet T Outlet T Effective Cp MCp Heat Load HTC
C 0] [k)/kaC] | [ki/Ch] [kl /] [kJ/h-m2-C]
1] 7h0.0 710.0 03750 15.00 600.0 720.0
710.0 455.0 03000 12.00 3060 720.0
455.0 250.0 0.2500 10.00 2050 720.0
250.0 200.0 0.5000 20.00 1000 720.0
200.0 150.0 05500 22.00 1100 720.0
Inzert Segment | Delete Segment | Delete All
_—
Segment Data I Physical Properties I Graphs ]

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

Object ‘ Description

Stream Type
icon

Displays stream type of the selected stream.

¢ COLD. A cold process stream is heated up in the heat
exchange network. The inlet temperature of a cold process
stream is lower than the outlet temperature.

« HOT. A hot process stream is cooled down in the heat
exchange network. The inlet temperature of a hot process
stream is higher than the outlet temperature.

6-3

Flowrate field

Allows you to specify the flow rate of the stream.

Total Heat Load
field

Displays the calculated total heat load value based on the specified
parameter values of the stream.

Inlet T column

Allows you to specify the inlet temperature of the segment in the
stream.

Outlet T Allows you to specify the outlet temperature of the segment in the
column stream.

Effective Cp Displays the specific heat capacity of the stream. This value is
column calculated once the flow rate value has been specified.

MCp column

Allows you to specify the product of the specific heat capacity and
flow rate of the stream segment.

Heat Load Allows you to specify the change in enthalpy between the segments
column in the stream.
HTC column Displays the local heat transfer coefficient associated with the

stream.

Insert Segment
button

Allows you to add a segment to the stream. Refer to Section 6.2.1 -
Adding Segments for more information.

6-3
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(A

Cold Stream icon

/]

Hot Stream icon

Introduction

Object ‘ Description

Delete Segment | Allows you to delete a selected segment from the stream. Refer to
button Section 6.2.2 - Deleting a Segment for more information.

Delete All Allows you to delete all the segments in the stream. Refer to
button Section 6.2.3 - Deleting all the Segments for more information.

6.1.2 Physical Properties Tab

The Physical Properties tab allows you to manipulate the HTC value.

Figure 6.3
‘  Process Stream: Reactor effluent copy_To_to d-203 [ =]
» [Welocity [mrs] i} 1.000
Flow Area Diameter [m] | 2 5d0e-002
Inlet T | Outlet T | Viscosity |Conductivity Density | EFf. Cp HTC Cale HTC
IC] IC] [eF] Pwtdmek] | Tkadm3] | [kdfka-C]| [klhom2-c] | =2
00| EFe3 | 0023 0.086 56.09 2333 1755.85 v
2783 1361 0.030 0083 | 23600 4.025 3637.43 v
1361 267 | 0282 0105 | B08.81 2712 413293 [
T Delete Seqment | Delete &l

e
Segment Data  Physical Properties I Graphs |

There are two ways to manipulate the HTC value on this tab:

» Enter values for the viscosity, conductivity, and density, and check
the Calc. HTC checkbox to calculate the HTC value based on the
parameter values you specified.

» Specify a new value for the HTC by entering the value in the HTC
cell.

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

Object ‘ Description

Stream Type Displays stream type of the selected stream.

icon « COLD. A cold process stream is heated up in the heat
exchange network. The inlet temperature of a cold process
stream is lower than the outlet temperature.

« HOT. A hot process stream is cooled down in the heat
exchange network. The inlet temperature of a hot process
stream is higher than the outlet temperature.

Velocity field Allows you to specify the velocity of the stream.




Stream View

Object

Flow Area
Diameter field

‘ Description

Allows you to specify the diameter of the flow area for the stream.

Inlet T column

Allows you to specify the inlet temperature of the segment in the
stream.

Outlet T Allows you to specify the outlet temperature of the segment in the
column stream.

Viscosity Allows you to specify the viscosity of the stream segment.
column

Conductivity
column

Allows you to specify the conductivity of the stream segment.

Density column

Allows you to specify the density of the stream segment.

Eff. Cp column

Displays the specific heat capacity of the stream. This value is
calculated once the flow rate value has been specified.

HTC column Allows you to specify the local heat transfer coefficient associated
with the stream segment.

Calc. HTC Allows you to toggle between calculating or not calculating the HTC

checkbox value based on the parameter values you specified.

Insert Segment
button

Allows you to add a segment to the stream. Refer to Section 6.2.1 -
Adding Segments for more information.

Delete Segment
button

Allows you to delete a selected segment from the stream. Refer to
Section 6.2.2 - Deleting a Segment for more information.

Delete All
button

Allows you to delete all the segments in the stream. Refer to
Section 6.2.3 - Deleting all the Segments for more information.

6-5
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6.1.3 Graphs Tab

The Graphs tab allows you to observe four types of plots.

Figure 6.4

Utility Stream: Cooling ‘W ater

” ‘ Temperature v Enthalpy j

Temperature ()

Temperature - Enthalpy Diagram

—— Tempemhee w Enfalpy

Enthalpty (k)

“Wigw Standdlone Plat

Segment Data J Physical Properties ~ Graphs

The following table lists and describes the objects available in the

Graphs tab:

Object ‘ Description

Stream Type
icon

Displays stream type of the selected stream.

¢ COLD. A cold process stream is heated up in the heat
exchange network. The inlet temperature of a cold process
stream is lower than the outlet temperature.

« HOT. A hot process stream is cooled down in the heat
exchange network. The inlet temperature of a hot process
stream is higher than the outlet temperature.

Graphs drop-
down list

Allows you to select a different type of plot. There are four types of
plot you can display:
» temperature vs. enthalpy
» temperature vs. density
* temperature vs. viscosity
» temperature vs. thermal conductivity.
To display a different plot:
1. Click the down arrow icon j in the Graphs drop-down list.

2. Select the type of plot you want to observe from the drop-down
list.

Plot

Displays the plot type you selected from the Graphs drop-down list.

For information on manipulating plots, refer to Section 7.4 - Plot
Area and Chapter 8 - Plot Properties from the User Guide.
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b.2 Segmenfing Streams

For more information on Segmenting a stream becomes necessary when the heat capacity of a
segmenting streams, refer to s .

Section 6.2.4 - Segmenting stream varies greatly over its tgrr}pergture range across the heat
Streams from the Reference exchanger network. Large variations in heat capacity can result from a
Guide. phase change in the stream.

6.1 Adding Segments

To add segments into a stream:

1. Access the stream view by doing one of the following:
e Click on the Segm. cell.

» Double-click any of the cells associated to the stream except the
following: HTC and Clean HTC cells.

2. On the stream view, go to the Segment Data tab. As shown in the
table below there is only one segment representing the stream

Figure 6.5

Z  [Flowrate [ka/h] i |
Total Heat Load [k)/h] | 0.0000 |
Inlet T Olutlet T Effective Cp MCp Heat Load HTC
IC] [C] [l Akg-C] [k /C-h] [l/h] [k hem2-C]
1] 15.0 50.0 - 720.0

B lnserlSEngnt

| Welete Segment | [Melete Sl

—
Segment Dalal Physical Properties I Graphs ]

3. Select the initial temperature of a segment in the Inlet T cell, and
click the Insert Segment button.
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The Delete Segment and
Delete All button becomes
available when the stream
contains more than one
segment.

HX-Net automatically place
the outlet temperature from
the current segment, as the
inlet temperature for the next
segment.

You cannot delete the first
segment of the stream.

6-8
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4. HX-Net will add a row to the table to represent the new segment, as

shown in the figure below:

Inlet T Outlet T Effective Cp MCp Heat Load HTC
[C] IC] [k)/kg-C] [k /C-h] [kJ/h] [k Ah-m-C]
15.0 = 7200
50.0 7200
Insert Segment | Delete Segment | Delete Al
_
Segment Data | Physical Properties I Graphs ]

Repeat steps #3 to #4 until you have added the number of segment
you want on the stream.

Enter the outlet temperature for each segment in the Outlet T cells
that contain the symbol (---).

The inlet and outlet temperature in each row represents the
temperature range within which each segment data is valid.

Enter the MCp or heat load value for each segment.

Close the stream view when you are done by clicking the Close icon
x|

b.c.2 Delefing @ Segment

To delete a selected segment:

1.

Access the stream view by doing one of the following:
e Click on the Segm. cell.

« Double-click any of the cells associated to the stream except the
following: HTC and Clean HTC cells.

On the stream view, go to the Segment Data tab.
Select a cell in the row containing the segment you want to delete.

Click the Delete Segment button.

HX-Net deletes the segment you selected and replaced the deleted
segment’s outlet temperature as the outlet temperature for the
previous segment.

Close the stream view when you are done by clicking the Close icon
x|,



Stream View 6-9

b.c.J Delefing all the Segments

To delete all the segments:

1. Access the stream view by doing one of the following:
» Click on the Segm. cell.

« Double-click any of the cells associated to the stream except the
following: HTC and Clean HTC cells.

On the stream view, go to the Segment Data tab.
Click the Delete All button.
HX-Net deletes all the segment in the stream except one. The

remaining segment will contain the inlet and outlet temperature
you specified for the stream.

4. Close the stream view when you are done by clicking the Close icon
x|,
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1.1 Infroduction

The Grid Diagram represents a graphical form of the heat exchanger
network (HEN) design.

» For HI Case operation, the Grid Diagram is located in the HEN view.
Refer to Section 2.4 - Heat Exchanger Network View for more
information.

» For HI Project operation, the Grid Diagram is located in the Main
pane at design level. Refer to Section 4.6 - Design Level for more

information.
Figure 7.1
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HX-Net provides a set of tools that allow you to manipulate the HEN
design in the Grid Diagram. Refer to Section 7.2 - Grid Diagram Tools
for more information about the tools available.
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1.8 Grid Diagram Tools

At the bottom of the Grid Diagram there are a set of icons and a status
bar. The icons represent tools you can use to manipulate the Grid
Diagram, and the status bar is used to indicate the status of the heat
exchanger network displayed on the Grid Diagram.

NS [ Infeasible i 0, H Not Calculated: 0 Unsafisfied Steams: 0| &

1.2.]1 Zoom lcons

The first four icons at the bottom left corner of the Grid Diagram allows
you to zoom in and away from the HEN design. The following table lists
and describes the four icons in detail:

Name ‘ Icons ‘ Description
The table displays all zoom Zoom In Allows you to zoom in on the Grid Diagram.
icons for HI Case, HI Project, H = =
and Retrofit mode operations. —
Zoom Out Allows you to zoom out from the Grid Diagram.
=l = = Y 9
Fit HEN Width / . Allows you to zoom and fit the HEN on the Grid
Fit Width o Diagram in such a way that the HEN fills the
width of the diagram area.
Zoom All/ o Allows you to zoom and fit the HEN on the Grid
Fit Both = o = Diagram in such a way that the HEN fills the

entire diagram area.

7-4



Grid Diagram

&=

Open Palette View icon

The Design Tools palette will
stay open and “float” above
the Grid Diagram, so that you
have constant access to the
palette as you are building the
network of heat exchangers.

You can also access the
Design Tools palette by
pressing F4.

Streams can be split across or
between exchangers in the
network.

Any hot and cold process or
utility stream can be
connected by a Heat
Exchanger in HX-Net.

The Open Optimization View
icon is not available in Retrofit
mode.

1.2.2 Design Tools Palefte Icon

The Open Palette View icon is located at the lower right corner of the
Grid Diagram. The Open Palette View icon allows you to open the
Design Tools palette.

Figure 7.3

Desian Tool |
esign Tools — Design Tools
) ey Z &
ﬂ o X iy palette for HI i palette for HI
o QY | m = [ Project M = [#]| Project
; operation . operation in

2 W [ i F 3R W 7 3| Retrofit mode
A R g I wl

e > <5 &
Design Tools & O 4a & > en
palette for HI
Case operation He i I

The Design Tools palette provides options that allows you to
manipulate the heat exchanger network on the Grid Diagram. The
palette also provides the ability to:
» Display network performance, cost information, driving force plot,
bar charts, and topology information.
» Optimize the current heat exchanger network.
» Retrofit the current heat exchanger network.

The following table lists and describes the icons available in the Design
Tools palette for HI Case operation, HI Project operation in Design and
Retrofit mode:

Name ‘ Icon ‘ Description

Add Split Allows you to add a splitter and mixer into any stream in
a3 the Grid Diagram. Refer to Section 7.3.4 - Installing

Splitters-Mixers for more information.

Add Heat Allows you to add a heat exchanger into any stream in the

Exchanger E Grid Diagram. Refer to Section 7.3.1 - Installing Heat
Exchangers for more information.

Open Allows you to optimize the heat exchanger network by

Optimization @ minimizing total annualized cost or by minimizing total

View area. For more information, refer to Section 6.6 -
Parametric Optimization from the Reference Guide.

7-5




7-6 Grid Diagram Tools

Name ‘ Icon ‘ Description

The Driving Force Plot icon is
only available for the HI Case
operation.

Refer to Chapter 5 - Retrofit
Mode for more information.

7-6

View Capital Allows you to access the Targets view. Refer to the

and Energy g? Section 7.2.3 - Targets View section for more

Targets information.

Open Network Allows you to access the Network Performance view. This
Performance m view displays key performance variables. Refer to

View Section 7.2.4 - Network Performance View for more

information.

Open Network
Cost View

Allows you to access the Network Costs view. This view
displays all important cost values. Refer to Section 7.2.5 -
Network Cost Indexes View for more information.

Open Bar Chart
View

Allows you to access the Bar Chart view. Refer to Section
7.2.6 - Bar Chart View for more information.

View the
Driving Force
Plot

Allows you to access the Driving Force Plot view. Refer to
Section 7.2.7 - Drive Force Plot View for more
information.

Open Topology
View

Allows you to access the Topology view. Refer to Section
7.9 - Topology View for more information.

Stream View

Open Cross Allows you to access the Cross Pinch Load view. Refer to
Pinch Load Section 7.2.8 - Cross Pinch View for more information.
View

Open Heat Allows you to access the Heat Exchanger Status view.
Exchanger Refer to Section 7.2.9 - Heat Exchanger Status View for
Status View more information.

Open Allows you to access the Stream Load Status view. Refer
Unsatisfied + to Section 7.2.10 - Stream Load Status View for more

information.

Open Property

Allows you to access the Property Presets view. Refer to

- EE e e

Preset View Section 7.2.11 - Property Presets View for more
information.
Open Page Allows you to open the Grid Diagram into a separate view.

The five icons below are only available for HI Project view in retrofit mode.

Modify Utility
heat exchanger

Allows HX-Net to search and check if it is optimal to
change the type of utility connected to a heat exchanger.

Move one end

Allows HX-Net to search and check if it is optimal to move

=
of a heat E’"\u one end of a heat exchanger.
exchanger
Move both end Allows HX-Net to search and check if it is optimal to move
of a heat = I\' both ends of a heat exchanger.
exchanger
Add a heat Allows HX-Net to search and check if it is optimal to add
exchanger @/ another heat exchanger into the HEN design.
Add Area :%: Allows HX-Net to search and check if it is optimal to

increase heat transfer area in a heat exchanger.
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This view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

&=

Open Palette View icon

Ed

View capital and energy
targets icon

Refer to the Heating and
Cooling Targets Views
section for more information
about the hot and cold utility
targets.

1.2.3 Targefs View

The Targets view displays all of the target information for the active
HEN system.

Figure 7.4

Heating [k~ 4.396e+006  »
Cooling [Miw/*] 00000 »
MNumber of Units 4
Total Area [m2] 4 4608e+03
Op. Cost Index [$-/vears™] 3.050e+011
Capital Cost Index [$] B.519e+010

Total Cost Index [$/pears?] | 3.260e+011

Heatig SRR Cooivo SRS

To access the Targets view for the active Grid Diagram:
1. Access the Grid Diagram of the operation.
2. Click the Open Palette View icon to open the Design Tools palette.

3. Click the View capital and energy targets icon to open the Targets
view.

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

Object ‘ Description

Heating cell Displays the minimum hot utility load required.
Click the Open Heating Utilities Target icon ¥/ for more
information about the hot utility targets.

Cooling cell Displays the minimum cold utility load required.

Click the Open Cold Utilities Target icon *| for more
information about the cold utility targets.

Number of Units cell Displays the minimum total number of heat exchanger

units required.

Total Area cell Displays the minimum area when all exchangers are shell

and tube type.

Op. Cost Index cell Displays the minimum operating cost, based on energy

targets.
Displays the minimum capital cost, based on area targets.

Capital Cost Index cell

Total Cost Index cell Displays the minimum annualized cost, based on capital

and operating targets.
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The status bars in the Targets
view are only available for the
HI Case operation.

&=

Open Palette View icon

Ed

View capital and energy
targets icon
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Object ‘ Description

Heating status bar Indicates whether there is sufficient heating utilities for the
HEN design.

Cooling status bar Indicates whether there is sufficient cooling utilities for the
HEN design.

Heating and Cooling Targets Views

The Heating and Cooling Targets views display the distribution of target
for every individual utilities.

Both views will stay open and “float” above the Grid Diagram, so that
you can view the information as you are building the network of heat
exchangers.

To access the Heating or Cooling Target view:
1. Access the Grid Diagram of the operation.
2. Click the Open Palette View icon to open the Design Tools palette.

3. Click the View capital and energy targets icon to open the Targets
view.

4. In the Targets view:

e Click the Open Heating Utilities Target icon ¥ beside the
Heating cell for the Heating Targets view.
The figure below displays the Heating Targets view from a HI
Case operation.

Figure 7.5

Utiit Load Cost Index
— ] [§/yeais’]

MP Steam || o 2.463e+006 | 1.703e+011
LP Steam | | 1.933e+006 | 1.158=+011

_ Heating Taiget [Ma*] | 4.396e+006 |

Operating Cost [$"/years’| 2867e+011 |
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Hot and Cold Stream icons

e Click the Open Cold Utilities Target icon # beside the Cooling
cell for the Cooling Targets view.
The figure below displays the Cooling Targets view from a Hl
Project operation.

Cooling Targets: Targets @ 10.00 C

Uity Load Cost Index
[hbad=] [$/vears]
Cooling water || # 220.0 | 1.474e+006
Refrigerant 1 | # 0.0000 0.0000

_ Coaling T arget: 220.0 | 1.474e+00

The following table lists and describes the objects available in both
Heating and Cooling Targets views:

Object ‘ Description

Utility column

Displays the name of the utility.

Utility type column

Indicates the utility type by displaying a hot or cold stream icon.

Load column

Displays the target load for the individual utility.

Cost Index column

Displays the operating cost of the individual utility.

Status bar

Indicates whether there is sufficient heating/cooling utilities for
the HEN design.

Heating Target cell

Displays the total target load of the utilities.
This cell is only available from the HI Case operation.

Operating Cost cell

Displays the total operating cost of the utilities.
This cell is only available from the HI Case operation.

Heating/Cooling
Target row

First cell displays the total target load of the utilities.
Second cell displays the total operating cost of the utilities.
This row is only available from the HI Project operation.
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This view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

&=

Open Palette View icon

5

Open Network Performance
View icon

Refer to the Heating and
Cooling Views section for
more information about the
hot and cold utility loads.
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1.2.4 Nefwork Performance View

The Network Performance view displays five key variables that are
calculated for the network and then calculated as a percentage of the
target values.

Figure 7.7

Network Performance : Designl ]

HEM | % of Target HEM % of Target
Heating [r] 4 510e+006 1026 » Heating [kcal/h] 1.187e+009 3943 »
Cooling [Mw] 1.145e+005 INF » Cooling [kealfh] 1.054e+009 B28.2 »
Mumber of Urits £.000 85.71 Mumnber of Units 6.000 100.0
Number of Shells 8.730e+006 | 7 936e+007 Mumber of Shells 1309 5350
Total Area [m2] 4.365e+003 8463 » Total Area [m2] 6.530=+005 63.47

Targets @@ 10.00 C Targets (2 10.00C

Network Performance view for Hl Network Performance view for HI
Case Project

To access the Network Performance view:
1. Access the Grid Diagram of the operation.
2. Click the Open Palette View icon to open the Design Tools palette.

3. Click the Open Network Performance View icon to open the
Network Performance view.

The following table lists and describes the objects available in the
Network Performance view:

Object ‘ Description

Heating row Displays the total hot utility load used in the network and the
percentage of that value to the target value.

Click the Open Heating Utilities icon */ for more information
about the hot utility loads used.

Cooling row Displays the total cold utility load used in the network and the
percentage of that value to the target value.

Click the Open Cooling Utilities icon *| for more information
about the cold utility loads used.

Number of Units row | Displays the total number of heat exchanger units and the
percentage of that value to the target value.

Number of Shells Displays the total number of shells in the heat exchanger
row network and the percentage of that value to the target value.
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Object ‘ Description

Refer to the Heat Exchanger Total Area row Displays the total area when all exchangers are shell and tube

View section for more type and the percentage of that value to the target value.
information about the heat

Click the Open Heat Exchanger View icon *| for more
exchangers.

information about the individual heat exchangers.

Targets @ () text Displays the minimum approach temperature value for all
streams. HX-Net assumes a default value of 10°C.

Healing and Cooling Views

The Heating and Cooling views display the distribution of cost among
different utilities.

Both views will stay open and “float” above the Grid Diagram, so that
you can view the information as you are building the network of heat
exchangers.

To access the Heating or Cooling view:
1. Access the Grid Diagram of the operation.
L 2. Click the Open Palette View icon to open the Design Tools palette.

3. Click the Open Network Performance View icon to open the

Open Palette View icon Network Performance view.

il | 4. Inthe Network Performance view:
» Click the Open Heating Utilities icon ¥ beside the Heating cell
Sigsvniyoﬁwork Performance for the Heating view.

» Click the Open Cooling Utilities icon ¥ beside the Cooling cell
for the Cooling view.

Heating: Designl [=] Cooling: Designl (=]
. Cost Index Load - o Cost Index Load -
Litiliby [§/ysars?] W] ¥ of Target Litiliky [§/years?] ] % of Target
HP Steam | | 2.133e+00 30.00 14783 WP Steam Generation | #| -4.707e-00 10.26 4366
Fired Heat (1000) | | 5.073e+00¢ 37.90 214.8 LF Steam Generation | | -2.910=+00 10.25 161.7
MP Steam | 0.0000 0.0000 0o Cooling "Water | #| 3 636e+00¢ 54.27 3038
Total [ 7.212e+00¢ 67.90 3452 Tatal [ -2.951e+00 7478 286
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Hot and Cold Stream icons

This view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

&=

Open Palette View icon

B

Open Network Performance
View icon
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The following table lists and describes the objects available in both
Heating and Cooling views:

Object ‘ Description

Utility column Displays the name of the utility.
Utility type column Indicates the utility type by displaying a hot or cold stream icon.
Load column Displays the load for the individual utility. The bottom cell

displays the total load on all the utilities.

Cost Index column Displays the cost of the individual utility. The bottom cell
displays the sum of the cost indexes.

% of Target column Displays the load as a percentage of the target load of the
individual utility. The bottom cell displays the sum of the
percent target values.

Heaf Exchanger View

The Heat Exchanger view displays information about the individual
heat exchangers in the Grid Diagram.

Figure 7.9

M Bl Load Cost Index Area
[kl#h] [Cost] [m2]
E-102 | o 55.00 8007 || 1.723=-002
E-107 | @ 260.0 1000 || 2.723e002
E-103 | @ 1036 1002 01095
E-106 | < 546.0 956.5 1.964e-003
E-115 | o 3560 1000 || 5.870e-002
E-101 | o 5.8 9581 || 1.821e-002
E-123 | o - O
E-118 | @ 0.0000 = | B3
E-119 | @ 0.0000 — | B3
E-122 | o 1123 0.0000 - g’_
[o[o[a

To access the Heat Exchanger view:
1. Access the Grid Diagram of the operation.
2. Click the Open Palette View icon to open the Design Tools palette.

3. Click the Open Network Performance View icon to open the
Network Performance view.

4. Inthe Network Performance view, click the Open Heat Exchanger
View icon * beside the Total Area cell for the Heat Exchanger view.
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o

Process-Process icon

o

Cooler icon

-

Heater icon

B

Yellow icon represents:
Partially Calculated, Under
Specified, and Over Specified
status.

Red icon represents: Infeasible
and Failed to Calculate status.

<l

Show and Hide Process-
Process Exchangers icons

-
Show and Hide Heaters icons
<ol

Show and Hide Coolers icons

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

Exchanger view:

Object

Heat Exchanger
column

‘ Description

Displays the name of the heat exchanger.

Heat exchanger type
column

Indicates the heat exchanger type by displaying a heat
exchanger type icon.
There are three types of heat exchangers:

* Process-Process. The heat exchanger is attached to two
process streams.

« Cooler. A cold utility stream is being used in the heat
exchanger to cool a process stream.

« Heater. A hot utility stream is being used in the heat
exchanger to heat a process stream.

Load column

Displays the heat load on each individual heat exchanger.

Cost Index column

Displays the capital cost of each area. The values calculated
are based on the area and specified economic parameter
values.

Refer to Section 2.2.3 - Economics Tab for information about
modifying economic parameter.

Area column

Displays the area of each individual heat exchanger.

Status column

Displays the status of the individual heat exchanger
calculations. The following statuses are available:

« OK Status. The specifications are okay and the heat
exchanger is feasible. No icon is displayed.

« Partially Calculated. There is insufficient information
about the conditions to complete the calculations. Yellow
icon is displayed.

« Under Specified. When some of the conditions are
specified and some of the conditions are not specified, for
either the heat exchanger or the stream. Yellow icon is
displayed.

« Over Specified. There are too many conditions specified.
Yellow icon is displayed.

« Infeasible. The specifications provided will not make a
feasible heat exchanger. Red icon is displayed.

« Failed to Calculate. There was a problem with the
calculations. Red icon is displayed.

Displays Process-
Process
Exchangers icon

Allows you to toggle between showing or hiding the Process-
Process heat exchangers data in the Heat Exchanger view.

Displays Heater
icon

Allows you to toggle between showing or hiding the Heaters
data in the Heat Exchanger view.

Displays Cooler
icon

Allows you to toggle between showing or hiding the Coolers
data in the Heat Exchanger view.
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This view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

&=

Open Palette View icon

Ll

Open Network Cost View icon

Refer to the Heating and
Cooling Views section in
Section 7.2.4 - Network
Performance View for more
information about the hot and
cold utility.

Refer to the Heat Exchanger
View section in Section 7.2.4
- Network Performance View
for more information about the
heat exchangers.
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1.2.5 Nefwork Cost Indexes View

The Network Cost Indexes view displays all the cost information
pertaining to the current heat exchanger network (HEN) design.

Figure 7.10

Cost Index % of Target
Heating [$*/vears”] 5.096e+007 EdE.4 »
Cooling [$*/years*] 5.360e+006 JE3E
Operating [$/years™] 5.632e+007 E01.5
Capital [$%] 1.061e+003 53.90 »
Total Cost [$*/years’] 3.981e+008 E8.65

To access the Network Cost Indexes view for the active Grid Diagram:
1. Access the Grid Diagram of the operation.
2. Click the Open Palette View icon to open the Design Tools palette.

3. Click the Open Network Cost View icon to open the Network Cost
Indexes view.

The following table lists and describes the objects available in the
Network Cost Indexes view:

Object ‘ Description

Heating row Displays the costs of hot utilities used in the network and the
percentage of that value to the target value.

Click the Open Heating Utilities icon */ for more information
about the hot utility used.

Cooling row Displays the costs of cold utilities used in the network and the
percentage of that value to the target value.

Click the Open Cooling Utilities icon */ for more information
about the cold utility used.

Operating row Displays the total operating costs of the network and the
percentage of that value to the target value.

Capital row Displays the capital cost of the network and the percentage of
that value to the target value.

Click the Open Heat Exchanger View icon */ for more
information about the individual heat exchangers.

Total Cost Displays the annualized cost, based on capital and operating
costs.
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1.2.6 Bar Charf View

This view will stay open and The Bar Chart view displays one of the four types of bar charts: heat

“float” above the Grid .
Diagram. so that you can view transfer area of each exchanger, number of shells in each exchanger, UA

the information as you are value of each exchanger, and duty of each exchanger.
building the network of heat

exchangers. Figure 7.11
Refer to Chapter 8 - Plot

Prqpernes_, from the User p? Design? (151
Guide, for information on how
to manipulate the appearance [o[e[e :'ea _'n%
123
of the bar chart. Ho. of Shel
ZSTeems L& Value
Dhuty
arEDe
1 S0+ 005 -
8
=
1 e+ 005 -
S Oe+[0+
nmm

1 z El . 5 & 7 E

BN cocier BN Hemer BN Eicrarger Hest Exchanger

To access the Bar Chart view for the active Grid Diagram:
1. Access the Grid Diagram of the operation.

ﬂ 2. Click the Open Palette View icon to open the Design Tools palette.
3. Click the Open Bar Chart View icon.

Open Palette View icon

il The following table lists and describes the objects available in the Bar
Chart view:
Open Bar Chart View icon
Object ‘ Icon ‘ Description
Display Process- Allows you to toggle between showing or hiding
Process ’Z ﬂ the process-process exchangers data in the bar
Exchangers icon chart.
Displays Heaters Allows you to toggle between showing or hiding
icon (o ﬂ the heaters data in the bar chart.
Displays Coolers Allows you to toggle between showing or hiding
icon F ﬂ the coolers data in the bar chart.
Drop-down list Allows you to switch between the four types of
bar charts.
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This view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

&=

Open Palette View icon

i

Open Driving Force Plot icon
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1.2.7 Drive Force Plof View

The Driving Force Plot view displays the drive force plot of the selected/
active heat exchanger network system. Refer to the Hot Driving Force
Curve and Cold Driving Force Curve sections in Section 6.3.7 - Plots
from the Reference Guide for more information about driving force
plot.

Figure 7.12

b’n_Designl] !E m

Driving Force Plot

Hot Temperature (C)

—— Taye| Diurg For
s P —-- ymx
—=—  Heal Excrergers

g P T T T T T PR PN Y

Cold Temperature (C)

To access the Driving Force Plot view for the active Grid Diagram:

1. Access the Grid Diagram of the operation.

2. Click the Open Palette View icon to open the Design Tools palette.
3. Click the Open Driving Force Plot icon.

You can manipulate the appearance of the driving force plot by using
the options available in the Graph Control view. To access the Graph
Control view, right-click and select Graph Control command from the
Object Inspect menu. Refer to Chapter 8 - Plot Properties from the User
Guide for information about the graph options.
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The view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

Open Palette View icon
Ed

Open Cross Pinch Load View
icon

1.2.8 Cross Pinch View

The Cross Pinch view contains a table that displays the portion of the
heat exchangers load that has been allocated across the pinch line.

Figure 7.13

Pinch 26350C-25350C [ 221.30C- 211.30C [a]
Metwark Cross Pinch Load [k /h] 7.293=+007 1.736e+008 J
EE [k/h] 0.0000 0.0000
CU5 [ki/h] 0.0000 0.0000
CU3 [ki/h] 0.0000 0.0000
HU1 [kd/h] 0.0000 0.0000

E1 [kih] 0.0000 1.933e+006
CLUE [kl #h] 0.0000 0.0000
CU2 [kl/h] 0.0000 0.0000
HUZ [kl/h] 0.0000 B.388e+007

E2 [k/h] 3.197e+007 0.0000

E4 [k h] 0.0000 1.639e+006 | =
K| i

To access the Cross Pinch View for the active Grid Diagram:

1. Access the Grid Diagram of the operation.

2. Click the Open Palette View icon to open the Design Tools palette.
3. Click the Open Cross Pinch Load View icon.

The top row in each column is the pinch temperatures. The second row
in each column is the Network Cross Pinch Load, or the sum total of the
cross pinch loads from all heat exchangers on the network. The
remaining rows list of all heat exchangers on the Grid Diagram and their
individual cross pinch load around that pinch temperature.

Refer to the Cross Pinch Heat Load/Pinch Division section in Section
6.2.7 - Grid Diagram from the Reference Guide for more information
about cross pinch load.
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The view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

&=

Open Palette View icon

=]
Open Heat Exchanger Status
View icon

Check the Show All checkbox
to display all the heat
exchangers from the Grid
Diagram.
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1.2.9 Heaf Exchanger Stafus View

The Heat Exchanger Status view displays the name and status of each
heat exchanger currently in the Grid Diagram. This view provides an
easy way for checking the status of all heat exchangers.

Figure 7.14

Heat Exchanger Status: Designl [x]

Status [ =]

Small Status DK
Small Status OK
Under-specified

Under-specified

Infeasible
ledee oot

Degrees of Freedom: 5

Degrees of
Freedom

Show All
checkbox

¥ Show all

To access the Heat Exchanger Status View for the active Grid Diagram:
1. Access the Grid Diagram of the operation.

2. Click the Open Palette View icon to open the Design Tools palette.
3. Click the Open Heat Exchanger Status View icon.

The following table lists and describes the possible status for the
exchanger:

Status

‘ Description

Small Status OK The specifications are OK and the heat exchanger is feasible.

There is insufficient information about the conditions to
complete the calculations.

Partially Calculated

Under Specified When some of the conditions are specified and some of the
conditions are not specified, either in the heat exchanger or the

stream segmentation.

Over Specified Too many of the conditions are specified.

Infeasible The specifications provided will not make a feasible heat

exchanger.

Failed to Calculated There was a problem with the calculations.

When the Show All checkbox is unchecked, as it is by default, only heat
exchangers that do not have an OK status will appear. This makes it very
easy to locate the exchangers that require more attention.

The number of degrees of freedom left to be satisfied is displayed at the
bottom right corner of the Heat Exchanger Status view.
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B

Yellow icon

Red icon

The view will stay open and
“float” above the Grid
Diagram, so that you can view
the information as you are
building the network of heat
exchangers.

&=

Open Palette View icon

ﬂ

Open Unsatisfied Streams
View icon

rd
)

Hot and Cold Stream icons

In some views, the status of a heat exchanger is represented by an icon.

» Avyellow icon represents the following status: Partially Calculated,
Under Specified, and Over Specified.

» Ared icon represents the following status: Infeasible and Failed to
Calculate.

1.2.10 Stream Load Stafus View

Similar to the Heat Exchanger Status view, the Stream Load Status view
provides a table that helps you identify the streams on the Grid Diagram
that have not had their heat load completely satisfied.

Figure 7.15

Relative Stream Load Status: Designl =]
checkbox 7 | | Unsatisfied Total ||
Streams k] Kokl

T 7 4250 7810

W 0.0000 1475
Show All 3 A 4635 4635
checkbox ol A 276.8 4960 v

S Showdl [ Relative

To access the Stream Load Status View for the active Grid Diagram:

1. Access the Grid Diagram of the operation.

2. Click the Open Palette View icon to open the Design Tools palette.
3. Click the Open Unsatisfied Streams View icon.

The following table lists and describes the columns in the Stream Load
Status view:

Column ‘ Description

Streams Displays the name of the stream.

Stream Type Displays the type of the stream, either hot or cold, as indicated by an
icon.

Unsatisfied Displays the amount of heat load that has not been satisfied for the
stream. If the value is zero, then the stream has been satisfied.

Total Displays the total heat load available from the stream.
Available when the Relative checkbox is unchecked.

% of Total Displays the amount of heat load that has not been satisfied as a

percentage of the total heat load available from the stream.
Available when the Relative checkbox is checked.
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The Property Presets view will
stay open and “float” above
the Grid Diagram, so that you
can view the changes in the
Grid Diagram as you are
manipulating the property
preset.

&=

Open Palette View icon

3
Open Property Preset View
icon
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When the Show All checkbox is checked, all streams are displayed.
When the Show All checkbox is unchecked, only those streams that are
unsatisfied will appear.

When the Relative checkbox is checked, the Total column is replaced
with the % of Total column.

1 2.11 Properfy Presefs View

The Property Presets view allows you to select the appearance of the
Grid Diagram from a list of default property preset, and/or manipulate
and personalize the options of a property preset to suit your project.

Figure 7.16

’-’ Property Presets [H[=]

Prezet 1: [Temperature, Mo Ltl.]
Preset 2 [Heat Load, Mo LItiL]
Prezet 3 [Alphabetical, Mo LItL]
Preset 4. [Temperature]

Freset 5 [Heat Load)

Preszet & [Alphabetical]

“t'our Property Preset

A property preset is a setting that manipulates the appearance of the
Grid Diagram. The property preset can change the following objects in
the Grid Diagram:

 the order of the streams
» the show or hide status of the streams
» the information displayed beside the streams and heat exchangers

To access the Property Presets view:
1. Access the Grid Diagram of the operation.
2. Do one of the following:

« Click the Open Palette View icon to open the Design Tools
palette, and click the Open Property Preset View icon.

* Right-click in an empty area of the Grid Diagram to access the
Object Inspect menu, and select the Properties command.

HX-Net provides six default property presets you can select and/or
manipulate.



Grid Diagram 7-21

The six default property presets can be edited, but they cannot be
deleted. You can create, edit, and delete you own property preset.

The following table list and describes the objects in the Property Preset

view:
Object ‘ Description

The six default property Property Preset | Displays and allows you to select a property preset from the list of
presets can also be accessed list property presets available in the current operation.
1I‘rom thte Grid Diagram Object HX-Net provides six default property presets, but there are only
nspect menu. three different type of proper preset:
The property presets can also « Temperature. Hotter streams appear higher on the Grid
be edited and created by Diagram than cooler streams. The temperatures used for
using the Edit Property Preset sorting are inlet temperatures for hot streams, and outlet
and New Property Preset temperatures for cold streams.
command from the Object * Heat Load. Streams with higher total heat loads appear
Inspect menu. higher on the Grid Diagram. The total heat load can be seen

. . by moving the mouse pointer over the stream.

Refer to Section 7.7 - Grid « Alphabetical. Streams closer to the beginning of the alphabet

Diagram from the User appear higher on the Grid Diagram. For example, stream

Guide for more information. alpha appears above stream beta, which appears above
stream gamma.

When the property preset has No. Util at the end of the name, only

the process streams are sorted and displayed on the Grid Diagram.

Delete button Allows you to delete the selected property preset.
Refer to the Deleting a Property Preset section for more
information.

Edit button Allows you to access the Property Preset view. This view allows you

to edit the selected property preset.

Refer to the Editing a Property Preset section for more
information.

New button Allows you to create a hew property preset.

Refer to the Creating a Property Preset section for more
information.

Creating a Property Preset

To create a new property preset:
1. Access the Grid Diagram of the operation.

2. Right-click and select the Properties command from the Object
Inspect menu to open the Property Presets view.

3. Inthe Property Presets view, click the New button.
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The Property Presets list now
contains the new property
preset you have just created.

Refer to the Property Preset
View section for more
information on setting the
property preset options.

Refer to the Property Preset
View section for more
information on modifying the
property preset options.
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4.

In the New Property Preset view, enter the name of the new property
preset in the Name field.

»¥ New Pioperty Preset E

MName: ||

Press ENTER when you have finish entering the name.

HX-Net automatically closes the New Property Preset view, and
returns you to the Property Presets view.

Select the new property preset and click the Edit button to access
the Property Preset view.

In the Property Preset view, you can set the property preset options
for the new property preset.

Click the Close icon x|when you are done setting up the new
property preset to close the Property Preset view.

Edifing @ Properfy Prese

To edit a property preset:

1.
2.

Access the Grid Diagram of the operation.
Right-click and select the Properties command from the Object
Inspect menu to open the Property Presets view.

In the Property Presets view, select the property preset you want to
edit from the list.

Click the Edit button, and the Property Preset view of the selected
property preset appears.
Edit the information in the Property Preset view, and click the Close

icon x|/when you are done modifying the selected property preset
to close the Property Preset view.
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The six default property
presets cannot be deleted.
You can only delete the

property preset you created.

Deleting a Property Preset

To delete a property preset:
1. Access the Grid Diagram of the operation.

2. Right-click and select the Properties command from the Object
Inspect menu to open the Property Presets view.

3. Inthe Property Presets view, select the property preset you want to
delete from the list.

4. Click the Delete button.

Properfy Presef View

The Property Preset view allows you to set/manipulate the options in
the active property preset. The options are grouped into three tabs:
Stream Order, Annotations, and Notes.

Figure 7.18

Property Preset: Prezet 4: [Temperature) <]

Stream Name
Cooling ‘W ater
Refrigerant 1

o=l
%
|

<) <1< <1|=1{<1/<1 <]

NSNS NN

Fired Heat [1000]

E o 2 T

— -
Stream Order | Annotations | Notes
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HX-Net' default setting is to
have all the checkboxes, in
the Display column, checked.

The four icons that change the
order of the streams are only
available for property presets
created by you.
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Stream Order Tab

The Stream Order tab allows you to define the order in which the
streams will appear, and which streams will appear.

Figure 7.19
Property Preset: Your Property Preset [=]
Stream Name Displa
FiredHeat (1000) | o | ¥
Cooling ‘Water | #| [T
Refiigerant 1| #| [
| 7 W
W2l /|
cl | A T
cz| A W
VAN
HE EH Eaavy o T

-
Stream Order

Annatations

Naotes

The following table lists and describes objects available in the Stream

Order tab:

Object ‘ [[ofe]] ‘ Description

Stream Name
column

Displays the names of all the streams available in the
active Grid Diagram.

Stream Type
column

rs
i

Indicates the stream type by displaying a Hot or Cold
Stream icon.

Display column

Allows you to toggle between showing or hiding the
stream on the Grid Diagram.
* Check the Display checkbox to display the stream.
* Uncheck the Display checkbox to hide the stream.

Show All icon

Y

Allows you to check all the checkboxes in the Display
column, thus display all the streams in the Grid Diagram.

Hide All icon

i
£ 1

Allows you to uncheck all the checkboxes in the Display
column, thus hide all the streams in the Grid Diagram.

Top of Listicon

Allows you to move the selected stream to the top of the
row of streams displayed on the Grid Diagram.

Step Up icon

Allows you to move the selected stream up one row in the
row of streams displayed on the Grid Diagram.

Step Down icon

KRR

Allows you to move the selected stream down one row in
the row of streams displayed on the Grid Diagram.
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Object ‘ Icon ‘ Description
Bottom of List Allows you to move the selected stream to the bottom of
icon ¥ the row of streams displayed on the Grid Diagram.
By default, hot stream inlet Switch Allows you to switch the direction of the streams on the
temperatures are to the left Direction icon = Grid Diagram.
and outlets to the right, and
cold stream inlet temperatures Show Pinch Allows you to toggle between displaying or hiding the
are to the right and outlets are icon SC pinch line(s) on the Grid Diagram. Pinch lines appear as
to the left. black dashed vertical lines.

Annotations Tab

The Annotations tab allows you to define the text information to be
displayed on the Grid Diagram.

Figure 7.20
Property Preset: Your Property Prezet ]

~Heat Exchanger —Stream
Top: Segments:
I Mame LI I Segment Mame j
Middle: Start:
I Load LI I Temperature LI
Biattom: End:
I firea LI I Temperature LI

Stream Order  Annotations -

The number and type of annotations displayed on the Grid Diagram can
be altered by selecting different options from the drop-down lists in the
two groups on the Annotations tab: Heat Exchangers and Streams.

Heat Exchangers Group

The Heat Exchangers group allows you to select and display up to three
lines of information above the heat exchangers on the HEN diagram.
The Top, Middle, and Bottom drop-down list represent the three lines
of information above the heat exchangers. Using the three drop-down
lists provided, you can select one of six option of information: Load,
Area, HTC, Mean Temp. Diff., Nothing, or Name.
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Streams Group

The Streams group allows you to display a value on any segments in the
stream, at the start of the streams, and at the end of the streams. For the
segments, you can select Temperature, Split Fraction, or Nothing option
from the Segments drop-down list. For the start and end of the streams,
you can only select either Temperature or Nothing from the Start and
End drop-down lists.

Notes Tab

The Notes tab allows you to:

» Change the name of the property preset by entering a new name in
the Name field.

Figure 7.21

Property Preset: Prezet 5: [Heat Load) <]

Mame: Ipleset 5: [Heat Load)

—Note:

Streams are ordered according to Heat Loads in ;I
the comezponding Streams Group

I

Stream Order IAnnDlaliUns Notes

You cannot change the name of the default property preset. An
example is shown in the above figure, where the text in the Name
field is black in colour.

» Enter information regarding the property preset by entering the
information in the Notes text editor.
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For more information about
the Object Inspect menus in
the Grid Diagram, refer to
Section 7.7 - Grid Diagram
from the User Guide.

1 2.18 Stafus Bar

The status bar located below the Grid Diagram provides useful
information about the heat exchanger network. It displays the number
of infeasible heat exchangers, the number of heat exchangers that have
been placed in the diagram but are not calculated, and the number of
streams that have not been completely satisfied.

When the network is incomplete, the status bar will appear grey. When
the entire network is calculated and feasible, the status bar will turn
green.

1.2.13 brid Diagram Object Inspect Menu

The Grid Diagram contains four different Object Inspect menu:

e The Object Inspect menu for the Grid Diagram that can be accessed
by right-clicking in an empty area in the Grid Diagram.

e The Object Inspect menu for the streams in the Grid Diagram that
can be accessed by right-clicking on the stream in the Grid Diagram.

* The Object Inspect menu for the heat exchangers in the Grid
Diagram that can be accessed by right-clicking on the heat
exchanger in the Grid Diagram.

» The Object Inspect menu for the splitters/mixers in the Grid Diagram
that can be accessed by right-clicking on the splitters/mixers in the
Grid Diagram.
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&=

Open Palette View icon
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1.3 Insfalling Objects info the

brid Diagram

The Grid Diagram provides an easy way to install heat exchangers and
splitters on any stream in the heat exchanger network. You install the
objects by dragging the object’s icon from the Design Tools palette into
the Grid Diagram.

The general procedure to install any objects on to the Grid Diagram is:

1.

Open the Design Tools palette by clicking the Open Palette View
icon.

Placed the mouse pointer over the icon of the object you want to
install into the Grid Diagram.

Right-click, hold, and drag the mouse pointer into the Grid
Diagram.

When the mouse pointer is in the Grid Diagram, the pointer

changes to a Crossed Circle or Bull’s eye.

When you are installing objects into the HEN design using the

Design Tools palette, HX-Net will indicate acceptable locations in

the Grid Diagram where you can drop the object.

» Bull's eye cursor appears if the location you want to drop the
object is acceptable.

» Crossed Circle cursor appears if the location you want to drop the
object is unacceptable.

Figure 7.22

©
Bull's eye Cursor Crossed Circle Cursor

It is not possible to connect two streams of the same type into the

same heat exchanger. By definition, heat exchanger must have one hot
side (hot stream) and one cold side (cold stream). Similarly HX-Net will
not allow you to place a heat exchanger between a hot and cold utility.
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1.3.1 Insfalling Heaf Exchangers

A heat exchanger in the Grid Diagram is represented as two nodes
connected by a line. The two nodes represent the hot and cold side of
the heat exchanger.

To add a heat exchanger in the Grid Diagram:
1. Open the Design Tools palette by pressing F4.

g 2. On the Design Tools palette, right-click and hold the Add Heat
Exchanger icon.

Add Heat Exchanger icon 3. Drag the heat exchanger into the Grid Diagram and drop the heat
exchanger on to a stream. Once the heat exchanger icon has been
“dropped” onto a stream, it appears as a red dot on the stream.

Figure 7.23

- —— o o
—>

______ —_—— _,_}_ —_

Placing the heat Connecting the

exchanger. heat exchanger

You are not allowed to 4. You must connect the red dot to another stream in order to

connect two hot streams .

together, or two cold streams completely install the heat exchanger. To place a heat exchanger
together. You are also not between two streams in the network, position the mouse pointer on
allowed to connect a hot utility the red dot of a stream, click and drag the mouse pointer to another
to a cold utility. stream

Refer to Section 7.7 - Grid To remove heat exchangers on the Grid Diagram, you have to use the

Diagram from the User

Guide for more information. Object Inspect menus and/or the heat exchanger property view.

To remove one-side heat exchangers (the red dots):

1. Right-click in a blank are of the Grid Diagram, and the Object
Inspect menu will appear.

2. Select Remove Markers command from the Object Inspect menu.
Any red dots on the streams in the Grid Diagram will be removed.
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If you drag a node from a hot
stream, you can only place
the node on to another hot
stream.

If you drag a node from a cold
stream, you can only place
the node on to another cold
stream.

&

Add Split icon

7-30

To remove a heat exchanger:
1. Place the mouse pointer on the node of a heat exchanger.
2. Right-click to access the Object Inspect menu of the heat exchanger.

3. Select Delete command from the Object Inspect menu.

1.3.3 Chanaing Streams in Hear Exchanger

It is possible to move individual heat exchangers in the network. To
change the stream connections to a heat exchanger in the Grid Diagram.

1. Place the mouse pointer on the node of a heat exchanger
2. Click and drag the node to a new location in the network.

Figure 7.24

-
— g —— — —
-

1.5.4 Insfalling Splifters-Mixers

To install a splitter-mixer in the Grid Diagram:
1. Open the Design Tools palette by pressing F4.
2. On the Design Tools palette, right-click and hold the Add Split icon.

3. Drag the splitter on to the stream (you want to modify) in the Grid
Diagram.

4. Once the Bull’s eye cursor appears and the cursor is in the correct
position along the stream, “drop” the splitter onto a stream.

12600

The splitter first p——— — = o
appearsasablue ¥ ' -
Click the =as

dot on the streeam ——————
blue dot.
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5. Place the mouse pointer on the blue dot of a stream.

6. Click on the blue dot and the stream will be divided into two
branches and reconnected.

1.5.5 Removing a Splifter-Mixer

To remove a split in the Grid Diagram:

1. Place the mouse pointer over the initial branching area of the split,
or the end combining area of the split.

Right-click to access the Object Inspect menu of the split.

Select the Delete Split command in the Object Inspect menu.

The heat exchangers in the split will also be deleted/removed.

1.5.6 Modifuing a Splifter-Mixer

To split a stream around a heat exchanger (create a by pass):

1. Place the mouse pointer on the blue dot of a stream.

2. Click and drag the node over any heat exchanger(s) on the stream.
A light blue line will appear, displaying over which heat exchangers
the stream will be split.

I
4?

3. Release the mouse button when you are satisfied with how the
stream will be divided.

M4roc O 2506 C

. 347.0C
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T

You can also delete a branch
from a splitter in the Split
Editor view. Refer to Section
7.6 - Split Editor View for
more information.

As indicated by the black
colour text, you cannot modify
any value on the Stream view
that is accessed from the Grid
Diagram.

For more information about
the Stream view, refer to
Chapter 6 - Stream View.
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Stream View

To add another branch to a splitter:

1. Place the mouse pointer over the initial branching area of the split,
or the end combining area of the split.

wn

branch will be added to the splitter.

Right-click to access the Object Inspect menu of the split.

Select the Add Branch command in the Object Inspect menu. A new

You can also add a branch in the Split Editor view. Refer to Section 7.6 -
Split Editor View for more information.

To delete a branch from a splitter:

1. Place the mouse pointer on the branch you want to delete.

2. Right-click to access the Object Inspect menu of the branch.

3. Select the Delete Branch command in the Object Inspect menu.
HX-Net will delete the selected branch.

14 Stream View

The Stream view displays the calculated information based on the
parameter values you specified for the selected stream.

Figure 7.28

‘  Process Stream: hot2

# [Flowrate [kg/h] |
Total Heat Load [Miw*] |

=
T7.00 |

[ 1 %]

Inlet T Outlet T Effective Cp MCp Heat Load HTC
1] ] [k kg ] [Mwi /7] ] [kl ?h-m2-C]
250.0 80.0 = 01000 17.00 720.0

Inzert Seament | [DElete Seament | [DElete Al

_—
Segment Data I Physical Properties I Graphs ]

To access the Stream view from the Grid Diagram, do one of the

following:

» Double-click on the stream you want to observe in the Grid Diagram.

» Right-click on the stream to access the Object Inspect menu. Select
View command in the Object Inspect menu.
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x]

Delete icon

1.5 Heal Exchanger View

The Heat Exchanger view can be accessed by doing one of the following:

» Double-click on the heat exchanger in the Grid Diagram.

* Right-click on the heat exchanger node to access the Object Inspect
menu. Select View command in the Object Inspect menu.

Figure 7.29

»? Heat Exchanger E-102
oo HobStream: hot2 .
L N —
081 C IED.E? C
v Tied ¥ Tied
dT Hat end: Douty: Area: dT Cold end:
|83.14 C Iﬁﬂ Okl/h I3.B44a-002 me 54.42C
v Tied v Tied
|45.DD C |28.25 C
< e
Cold Stream: cold
" Counter Current i+ Shell and Tube
-
Data I Connechivity I Parameters I T-H Plat I Notes |
X O Cakeulabions 0K

This view contains five tabs: Data, Connectivity, Parameters, T-H Plot,
and Notes. At the bottom of the view, visible from all tabs are the status
bar and Delete icon.

Delefe [con

You can remove the heat exchanger from the network from the Heat
Exchanger view by clicking the Delete icon.
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Heat Exchanger View

Status Bar

The status bar will display one of three colors along with a message to
indicate the current condition of the specific heat exchanger being
examined. The statuses and the bar colour are listed in the following
table:

Bar Color ‘ Status ‘ Description

Green OK The specifications are OK and the heat
exchanger is feasible

Yellow Partially Calculated There is insufficient information about the
conditions to complete the calculations

Under Specified When some of the conditions are specified
and some of the conditions are not
specified, either in the heat exchanger or
the stream segmentation

Red Over Specified Too many of the conditions are specified

Infeasible The specifications provided will not make
a feasible heat exchanger

Failed to Calculated There was a problem with the calculations.

The following sections describe each tab in detail.
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The Data tab graphically displays the hot and cold streams associated
with the heat exchanger. The hot stream is shown in red while the cold
stream is shown in blue.

Figure 7.30
Hot Inlet »? Heat Exchanger E-100 B E Hot Outlet
stream T Stream
Icon at left Hat Strearn: hiotl —
Fal 1 i
end of hot Jj faoc Frzsca— Jemig Left field
stream
= e Right field
dT Hot end Diuty: Area dT Cold end:
|331 .oc 4250 kJ /b |4.U?4e-DU2 ma I282.5 C
Single field : :
i i L e Icon at right
> . . X T
|4SDUC IZSDUC 230.0C '/— end of cold
< N N stream
Cold Stieam: cold]
Cold Outlet " Counter Current " Shell and Tube
stream | Cold Inlet
Data I Cornectivity I Parameters I T-H Plat I Hotes | stream
*®
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Element can refer to: heat
exchangers, mixers, splitters,
inlets of the streams entering
the HEN, and outlets of the
streams exiting the HEN.

If the Tied checkbox is
checked, the stream’s
temperature is tied.

If the Tied checkbox is
unchecked, the stream’s
temperature is not tied.

Refer to the Tying Streams
section for more information.

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

tab:

Object

Icons at the left and
right end of the
streams

‘ Description

Indicates the element connected to the stream before entering
or after exiting the heat exchanger. Refer to the Elements
Attached to the Streams section for more information.

Hot Inlet Stream

The hot inlet stream is located on the top left side of the heat
exchanger.

Depending on the element connected to the stream and the
selection of the option available, the following objects may or
may not be present:

Single field. Displays the temperature of the stream
entering the heat exchanger.

Tied checkbox. Allows you to toggle between fixing or
not fixing the inlet stream temperature to the temperature
of the stream exiting the previous element.

Left field. Displays the temperature of the stream
entering the heat exchanger based on the temperature of
the stream exiting the previous element.

Right field. Allows you to specify the temperature of the
stream entering the heat exchanger. Available only when
the Tied checkbox is unchecked.
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If the Tied checkbox is
checked, the stream’s
temperature is tied.

If the Tied checkbox is
unchecked, the stream’s
temperature is not tied.

Refer to the Tying Streams

section for more information.

If the Tied checkbox is
checked, the stream’s
temperature is tied.

If the Tied checkbox is
unchecked, the stream’s
temperature is not tied.

Refer to the Tying Streams

section for more information.
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Heat Exchanger View

Object ‘ Description

dT Hot end field

Displays the temperature difference between the inlet hot
stream and the outlet cold stream of the heat exchanger.

Duty field

Allows you to specify the amount of energy being transferred
between the hot stream and cold stream in the heat exchanger.

Cold Outlet Stream

The cold outlet stream is located on the bottom left side of the
heat exchanger.

Depending on the element connected to the stream and the
selection of the option available, the following objects may or
may not be present:

» Single field. Displays the temperature of the stream
exiting the heat exchanger.

« Tied checkbox. Allows you to toggle between fixing or
not fixing the outlet stream temperature to the
temperature of the stream entering the next element.

« Left field. Displays the temperature of the stream exiting
the heat exchanger based on the temperature of the
stream entering the next element.

* Right field. Allows you to specify the temperature of the
stream exiting the heat exchanger. Available only when
the Tied checkbox is unchecked.

Hot Outlet Stream

The hot outlet stream is located on the top right side of the heat
exchanger.

Depending on the element connected to the stream and the
selection of the option available, the following objects may or
may not be present:

» Single field. Displays the temperature of the stream
exiting the heat exchanger.

» Tied checkbox. Allows you to toggle between fixing or
not fixing the outlet stream temperature to the
temperature of the stream entering the next element.

« Left field. Allows you to specify the temperature of the
stream exiting the heat exchanger. Available only when
the Tied checkbox is unchecked.

* Right field. Displays the temperature of the stream
exiting the heat exchanger based on the temperature of
the stream entering the next element.

dT Cold end field

Displays the temperature difference between the outlet hot
stream and the inlet cold stream of the heat exchanger.

Area field

Allows you to specify the heat transfer area available in the
heat exchanger.
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If the Tied checkbox is
checked, the stream’s
temperature is tied.

If the Tied checkbox is
unchecked, the stream’s
temperature is not tied.

Refer to the Tying Streams
section for more information.

For example, in Figure 7.30
you can modify the Duty of the
heat exchanger, but not the
cold stream inlet temperature.

Depending on the stream
type, the icons are red for hot
stream and blue for cold
stream.

The Stream Start temperature
is the stream’s inlet
temperature specified in the
Process or Utilities Streams
tab/page for the HI Case/HI
Project operation view.

Object ‘ Description

Cold Inlet Stream The cold inlet stream is located on the bottom right side of the
heat exchanger.

Depending on the element connected to the stream and the
selection of the option available, the following objects may or
may not be present:

* Single field. Displays the temperature of the stream
entering the heat exchanger.

» Tied checkbox. Allows you to toggle between fixing or
not fixing the inlet stream temperature to the temperature
of the stream exiting the previous element.

« Left field. Allows you to specify the temperature of the
stream entering the heat exchanger. Available only when
the Tied checkbox is unchecked.

* Right field. Displays the temperature of the stream
entering the heat exchanger based on the temperature of
the stream exiting the previous element.

Counter Current Allows you to select counter current as the heat exchanger
radio button type.

Shell and Tuberadio | Allows you to select shell and tube as the heat exchanger type.
button

As with other views in HX-Net, you can modify the fields which contains
blue text.

Elements Attached to the Streams

The Data and Connectivity tabs displays the elements that are
immediately attached to the hot and cold stream in the network. The
elements are indicated by icons located at the left and right ends of the
streams. For example, in Figure 7.30 the heat exchanger’s cold stream
inlet is connected to a mixer.

The following table lists and describes the five possible connections that
the Data tab displays:

Connection ‘ [[ofe]] ‘ Description

Stream Start Indicates inlet stream to the heat exchanger is
D_ connected to the process/utility stream entering the
heat exchanger network.

Heat Indicates the stream entering or exiting the heat
Exchanger —_— exchanger came from or going to another heat
exchanger.
or
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The Stream End temperature
is the stream’s outlet
temperature specified in the
Process or Utilities Streams
tab/page for the HI Case/HI
Project operation view.

7-38

Heat Exchanger View

Connection ‘ Icon ‘ Description

Mixer

Indicates the stream entering or exiting the heat
N exchanger came from or going to a mixer.

or

o

Splitter Indicates the stream entering or exiting the heat
7 exchanger came from or going to a splitter.
or
Stream End Indicates the outlet stream from the heat exchanger

4_ is connected to the process/utility stream exiting the
heat exchanger network.

Resolving the Heal Exchanger

In general, a heat exchanger has 3 degrees of freedom when hot and
cold MCp are known, as shown by the energy balance:

where:

0= (Thin_Thout)thtMcp (7.1)

0=(T,,,,—T.;,)*cold MCp (7.2)

c

Q=Duty

Ty in = Inlet hot stream temperature

Th, out = Outlet hot stream temperature
T, in = Inlet cold stream temperature

T out = Outlet cold stream temperature
hot MCp = Hot stream MCp

cold MCp = Cold stream MCp

With five variables to solve (Ty, i, Tt oup Tein Teow @and Q) and 2 available
equations, the degrees of freedom for this systemis 3 (5 -2 =3).
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Notice the status bar is yellow,
and reads Under-specified.
This indicates that the heat
exchanger cannot solve due
to lack of information.

To change the calculated
values, you have to delete/
remove one of the variable
values that you had
previously specified.

Thus, if any combination of three variables is specified, the system is
resolved and HX-Net takes into account remaining degrees of freedom.

The following is an example on resolving a heat exchanger:
1. Access the Grid Diagram.

2. Add a heat exchanger between a hot and cold stream.
HX-Net forbid you to connect a heat exchanger between the hot and
cold utility streams.

3. Access the heat exchanger view by double-clicking on one of the
heat exchanger node.

4. The Heat Exchanger view will appear as shown in the figure below.

Figure 7.31

¥ Heat Exchanger E-115
O @) >
50.0C |<empty> |<emply> |1 sO.0C
[ Tied [ Tied
dT Hat end: Ciuty: Area: dT Cold end:
0.0000 |<empty> |<emply> i0.0000
[ Tied [ Tied
‘< emphys |<empty> |< emptys |ED ooc
< L]
N
" Counter Current # Shell and Tube
i Data | Connectivity J Parameters J T-H Plot J Motes
b Under-zpecified

5. Youneed to specify values for only three variables in the tab. The
following is a list of variables you can specify:

e Hot stream inlet temperature
» Hot stream outlet temperature
e Heat transfer duty
* Heat transfer area
» Cold stream outlet temperature
e Cold stream inlet temperature
6. Ifyou specified any three of the above listed variables, HX-Net will
solve the rest of the missing information in the heat exchanger.
The values calculated by HX-Net are indicated by black text.
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Heat Exchanger View

Refer to the Tying Streams section for tips on how to tie the
temperatures of streams entering and exiting heat exchangers in the
heat exchanger network.

TUing Streams

There are problems associated with connecting a heat exchanger in a
sequential order.

In most cases, there are numerous exchangers on a single process
stream. Adding heat exchangers in the middle of a process stream is not
a problem, as long as temperature requirements of the inlet or outlet
temperatures match those of the stream. But, in many cases, when
adding a heat exchanger, both inlet and outlet temperatures cannot
equal the process stream temperature requirements.

In creating a heat exchanger network, you cannot satisfy the process
stream heat load requirements with a single exchanger. As you add
exchangers, you will fill in heat load “gaps” in the process stream.
Eventually, the heat load requirement of the stream will be satisfied
through heat exchange with other process and utility streams.

HX-Net provides you the option of specifying whether the immediate
inlet or outlet temperatures of the heat exchanger equal the immediate
inlet or outlet temperatures of unit operations adjacent to that heat
exchanger. If an inlet or outlet temperature of the heat exchanger
stream equals the temperature of the adjacent unit operation, that
stream is said to be fied. Heat load “gaps” in the process can be modeled
by untying the streams temperatures.

Figure 7.32

I Tisd Untied Streams.
= The stream temperatures are not equal. There is a
7 [F75 1 1900
o heat load gap from 177.5°C to 180°C.
7 T Tied Streams.
T Tow  [TE00 The stream temperatures are equal.
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Refer to previous Elements
Attached to the Streams
section for more information.

For the figure above, if the

View () icon *| was clicked,
the property view for heat
exchanger E-122 would
appear.

Tying a stream, in effect, reduces the degrees of freedom in the heat
exchanger by one. If the degrees of freedom for a process stream are
completely satisfied, it will not be possible to tie any stream
temperatures together. In this case, the Tied checkbox will be greyed
out.

I~ Tied

i 1776 Tow [120.0

1.5.2 Connectiviry Tab

The Connectivity tab displays the names of the objects connected to the
heat exchanger’s inlet and outlet streams, and provides icons that allow
you to open object’s property view.

Figure 7.34

»? Heat Exchanger E-115 | x|
E-122
o :‘: “Hat Stream: hotl
O > >
Haot Inlet: 760,00 C Hot Outlet: 548,33 C
D A
2540 kl/h 100 m2
Cold Outlet: B96.75 C Cold Inlet: 547.33C MI-110
)
_@% NS —
Cold Strearn: cold] o
—_—
Data  Connectivity I Parameters I T-H Plot I Hotes |
x

To open the property view of the object connected to a stream:

1. Place the mouse pointer over the View () icon *. The View () icon
becomes active, as shown in the above figure for the cold outlet
stream.

2. Click the View () icon ¥ and the property view of the object that
contained the View () icon * will appear.
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1.5.3 Paramelers Tab

The Parameters tab displays a number of values related to the individual
heat exchanger.

Figure 7.35

p? Heat Exchanger e-201b@Main B3

—La':: A“:; o el 38520'—3| Capital Cost Indes = 2 + b * [Area / Shells] s * Shells
Murber of shels in series 5 Annualization Factor = [1+RORA00 |"PLAPL
Murnber of parallel shell passes 1

Tatal number of shells ]

Capital cost index [$7] 1.385e+005

Annualized capital cost index [$*/vears*] 4 461 e+004

LMTD [C] Undefined

Overal U [kl h-m2-C] BE0.91

Ft factar 08110

a5 1 000e-+004

b 800.0

E 0.800

Rate of return [%] 10.00

Flant lite [years] 5.0

Data | Caonnectivity Palamelelsl T-H Plat I Hotes |
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1.5.4 T-H Plot Tab

The T-H Plot tab displays the temperature enthalpy plot for the two
streams passing through the heat exchanger.

Figure 7.36

¥ Heat Exchanger E-115

Temperature Enthalpy Plot

_

Enthalpy (k)

Temperaturs ()
g B8 B g o8 B g 8

Hat Stream: hi
Cold Stream: c1

" Data Cannectivity J Parameters  T-H Plot | Motes J
e Ceeltons 0K

1.5.5 Notes Tab

The Notes tab allows you to:

» Specify a name for the heat exchanger by entering a name in the
Name field.

» Supply a description of a specific heat exchanger in the HEN by
entering the information in the Notes text editor.
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Delete icon
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Split Editor View

1.6 Split Edifor View

The Split Editor view allows you to manipulate the split and contains
information about the split.

Figure 7.37

¥ split Editor [<]
Splitter Branch Stream Mirer
Name Flow Ratios | IMI><-1 01EMai
29 0.755
30 0245 =5
Inlet termperature Olutlet temperature
310.0 |255.?
¥ Tie | Adding Branch I W T

*

To access the Split Editor view:

1. Place the mouse pointer over the initial branching area of the split,
or the end combining area of the split.
2. Right-click to access the Object Inspect menu of the split.

3. Select the View command in the Object Inspect menu.

The Split Editor view contains three groups: Splitter, Branch Streams,
and Mixer, and a Delete icon at the bottom of the view. You can remove
the split from the stream by clicking the Delete icon.

The following sections describe each group in detail.

1.6.1 Splitter Group

The Splitter group displays the following information: splitter name and
inlet temperature.
* You can change the splitter name by typing a new one in the
Splitter field.

* You can access the property view of an object upstream of the
splitter by clicking the Open Upstream Unit Operation icon.

* You can change the inlet temperature by entering the new value in
the Inlet Temperature field, if the field contains blue colour text.
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HX-Net will only allow you to
specify n-1 branches.

s

Open Downstream Unit
Operation icon

1 6.2 Branch Streams Group

The Branch Streams group displays all branches of the split process
stream.
* You can change the flow ratios of each of the branches in the Flow
Ratios column.

» You can add another branch to the splitter by clicking the Adding
Branch button located near the bottom of the Branch Streams
group. You need to place the mouse pointer over the button to make
it active.

The Split Flow Ratio is determined using the following equation:

(7.3)

where:
FR; = branch i flow ratio

M; =branch i flow

1.6.3 Mixer Group

The Mixer group displays the following information: mixer name and
outlet temperature .
* You can change the mixer name by typing a new one in the Mixer
field.

* You can access the object’s property view that is downstream of the
mixer by clicking the Open Downstream Unit Operation icon.

* You can change the outlet temperature by entering the new value in
the Inlet Temperature field with the blue colour text.

* You can tie the outlet temperature to the mixer operation by
checking the Tie checkbox.
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Worksheet Tab

1.1 Worksheer Tab

The Worksheet in the HI Case and HI Project operation is a tabular
representation of the information contained within the Grid Diagram. It
is possible to manipulate existing heat exchangers through this tool.

Figure 7.38

ColdTin | . | Cold Tout|_. HotTin .. [HotT out Load | Area Fouling dT MinHot | dT kin Cold
Heat Exchanger Cold Stream K] Tied o] Tied| Hot Stream K] Tied o] Tied kih] | [m2] | [Chm2k] o] 0]
E102 | o cl 45.0 | 859 | h2 60.0 [ v 100 [T | 450.0 -~ @ 0.0000 -25.91 -35.00
E-107 | | Cooling ' ater 200 | W 200 W h2 ~ |0 250 | ¥ - |8 0.0000 0.0000 5.000
E03 | o ol 259 | W 124.0 | [# | LF Steam 12650 [ 1240 W] BH.0] o1 0.0000 1.000 38.09
E-106 | @ Cooling ' ater 200 = 20 B hi 4484 | v 4120 [ | 5460 00 0.0000 4234 35920
E-100 | o 2300 | v 4500 | W h1 781.0 | v 5028 | v 5500 01 0.0000 3310 2723
E-105 | | Refrigerant 1 -25.0 [ 240 || h2 250 |V 100 || 1350 00 0.0000 43.00 35.00
E-105 | < [=3] 1240 | v 167.0 | v hi 5029 | v 4484 || B170| 00 0.0000 3359 324.4
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~ Gid Diagram  ‘Work Sheet I Hotes |

o

Process-Process icon

o

Cooler icon

-

Heater icon
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The following table lists and describes the objects available in the
Worksheet tab:

Object ‘ Description

Heat Exchanger Displays the name of the heat exchanger.
column
Heat Exchanger Displays an icon to indicate the heat exchanger type.

Type column There are three types of heat exchangers. HX-Net determines

the type of exchanger based on the following information:
« PROCESS-PROCESS. The heat exchanger is attached to
two process streams.
*« COOLER. A cold utility stream is being used in the heat
exchanger to cool a process stream.

« HEATER. A hot utility stream is being used in the heat
exchanger to heat a process stream.

Cold Stream column | Displays the name of the cold stream that is attached to the
heat exchanger.

Cold T In column Displays the inlet temperature of the cold stream.
You can change the values in the cells that contain blue colour
text.

Tied column Displays a checkbox that indicates whether the inlet

temperature of the cold stream is tied or untied.
» The stream is tied if the checkbox is checked.
* The stream is untied if the checkbox is greyed out.

Cold T Out column Displays the outlet temperature of the cold stream.

You can change the values in the cells that contain blue colour
text.
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Yellow icon represents:
Partially Calculated, Under
Specified, and Over Specified
status.

Red icon represents:
Infeasible and Failed to
Calculate status.

Object

Tied column

‘ Description

Displays a checkbox that indicates whether the outlet
temperature of the cold stream is tied or untied.

* The stream is tied if the checkbox is checked.

e The stream is untied if the checkbox is greyed out.

Hot Stream column

Displays the name of the hot stream that is attached to the heat
exchanger.

Hot T In column

Displays the inlet temperature of the hot stream.

You can change the values in the cells that contain blue colour
text.

Tied column

Displays a checkbox that indicates whether the inlet
temperature of the hot stream is tied or untied.

* The stream is tied if the checkbox is checked.

» The stream is untied if the checkbox is greyed out.

Hot T Out column

Displays the outlet temperature of the hot stream.

Tied column

Displays a checkbox that indicates whether the outlet
temperature of the hot stream is tied or untied.

» The stream is tied if the checkbox is checked.

e The stream is untied if the checkbox is greyed out.

Load column

Displays the duty of the heat exchanger.

You can change the values in the cells that contain blue colour
text.

Area column

Displays the heat transfer area of the heat exchanger.
* You can change the values in the cells that contain blue
colour text.
or

* HX-Net calculates the area based on the type of heat
exchanger (counter current or shell and tube) is specified
on the Data tab of the Heat Exchanger view.

Status column

Displays the status of the heat exchanger calculations using an
icon. The following statuses are available:

* OK Status. The specifications are OK and the heat
exchanger is feasible. No icon is displayed.

« Partially Calculated. There is insufficient information
about the conditions to complete the calculations. Yellow
icon is displayed.

« Under Specified. When some of the conditions are
specified and some of the conditions are not specified, for
either the heat exchanger or the stream. Yellow icon is
displayed.

« Over Specified. There are too many conditions specified.
Yellow icon is displayed.

« Infeasible. The specifications provided will not make a
feasible heat exchanger. Red icon is displayed.

« Failed to Calculate. There was a problem with the
calculations. Red icon is displayed.

Fouling column

Allows you to specify the fouling factor of the streams in the
heat exchanger.

dT Min Hot column

Displays the temperature difference between the inlet hot
stream and the outlet cold stream of the heat exchanger.
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oo

Show and Hide Process-
Process Exchangers icons

& -
Show and Hide Heaters icons
o o

Show and Hide Coolers icons

Notes Tab

Object ‘ Description

dT Min Cold column

Displays the temperature difference between the outlet hot
stream and the inlet cold stream of the heat exchanger.

Displays Process-
Process
Exchangers icon

Allows you to toggle between showing or hiding the Process-
Process heat exchangers data in the Heat Exchanger view.

Displays Heater
icon

Allows you to toggle between showing or hiding the Heaters
data in the Heat Exchanger view.

Displays Cooler
icon

Allows you to toggle between showing or hiding the Coolers
data in the Heat Exchanger view.

1.8 Notes Tab

The Notes tab allows you to supply a description of the heat exchanger
network design in the HEN view by entering the information in the

Notes text editor.

Figure 7.39

},HI Case: Case 1 HEN Design !E
Notes
Enter information about the heat exchanger network design here| J
Grd Diagram | ‘Woik Sheet  Notes
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For more information about
manipulated variables and
degrees of freedom, refer to
Section 6.4 - Controllability
from the Reference Guide.

&=

Open Palette View icon

Open Topology View icon

1.3 Topology View

The Topology view displays information on the controllability of the
heat exchanger network (HEN) design. In the case of HEN design, the
variables you want to control are the output temperature of the process
streams exiting the HEN design.

Figure 7.40

»-* Topology - Design 1 |_ (O] x|

Process Stream Cantrolled

haot1
hat2
caoldl
caold2

RUEVIEA E |

-
Process Stream | Utility Stream ILnnps IF'alhs I Degree of Freedom |

v Always Bun Topology

The Always Run Topology checkbox allows you to disable the HEN
topology calculations. The HEN topology calculations are triggered
every time a change is made to the heat exchanger network. For
example, in large cases the HEN topology calculations can slow down
the overall time required to complete the changes. Therefore, you can
turn these calculations off if you are not interested in using the topology
results.

To access the Topology view for the active Grid Diagram:
1. Access the Grid Diagram of the operation.
2. Click the Open Palette View icon to open the Design Tools palette.

3. Click the Open Topology View icon.
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When you release the control
on a process stream, the
degree of freedom increase
by one.

7-50

Topology View

To be able to control the output temperature of the process streams,
you have to check if the HEN design has enough manipulated variables
to implement control on the HEN design. HX-Net helps you identify if
there is enough manipulated variables and displays this information in
the Topology view.

The data regarding the control structure of a HEN design is split into five
tabs: Process Stream, Utility Stream, Loops, Paths, and Degree of
Freedom.

1.9 Process Stream [ab

The Process Stream tab displays all the process streams in the active
HEN and indicates whether the streams’ output temperatures are being
controlled.

Figure 7.41

»-? Topology - Design 1 [_ O] =]

Process Stream Cantrolled

haot1
hat2
caoldl
cold2

RURAIEA (S|

-
Process Stream | Uity Stream ILoops IPalhs I Degree of Freedom |

¥ Alwaps Bun Topology

You can toggle between controlling or not controlling the streams
temperature by checking or unchecking the checkboxes in the
Controlled column. A controlled process stream is called a target
stream.




Grid Diagram

Refer to Section 6.4.3 - Sub-
networks from the Reference
Guide for more information
about sub-networks.

7.9.2 Utilify Sfream Tab

The Utility Stream tab displays all the utility streams in the active HEN.

Figure 7.42

»? Topology - Design 1
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IH[=] E3

_—
Process Stream  Utility Stream | Loops I Pathz I Degree of Freedom |

¥ Abways Run Topology

You can toggle between including or excluding the utilities in the sub-
networks. The number of sub-network in a HEN depending on whether

a utility is included or not.

Refer to Section 6.3.4 - Number of Units Targets from the Reference
Guide for more information on locating sub-networks/subsets.
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13.3 Loops Tab

The Loops tab displays the number of loops in the current heat
exchanger network (HEN) design. More loops occurring in a HEN
design, may imply more than required heat exchangers exist in the HEN

design.
Figure 7.43
»-* Topology - Design 1 =13

| Number of independent loops | 1

Number of dependent loops | 1

No. Heat exchangers

E-102
1 E-100

E-102
E-101

" Process Stream I Utility Strearm Lnnple’alhsI Degree of Freedom |

v Always Bun Topology

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

tab:
Object ‘ Description
Refer to Section 6.2.9 - Number of independent Displays the number of the independent loops in the HEN
Loops in the Grid Diagram loops field design.
from the Reference Guide for - -
more information about loops. Numbe‘r of dependent Dlsplays the number of dependent loops in the HEN
loops field design.
No. column Displays the integer number used to designate each loop
within the HEN design.
Heat Exchangers column | Displays the names of the heat exchangers in each loop.
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The heat exchangers in a loop
does not have to be the same

type.

The HEN design may contain
multiple loops, but HX-Net
can only display one loop at a
time.

Loops

Aloop in a HEN starts from a heat exchanger (A) and flows along several
exchangers and streams before ending back to the first heat exchanger
(A).

The figure below shows how HX-Net displays/indicates a loop in the
Grid Diagram.

Figure 7.44
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To display/indicate a loop in the Grid Diagram:

1. Open the HEN Design view and go to t he Grid Diagram tab.

2. Right-click in an empty area on the Grid Diagram to access the
Object Inspect menu.

3. Ifthe HEN design contains one or more loops, the Show Loops
command will be available in the Object Inspect menu.

4. Select the Show Loops command to open a sub-menu. From the
sub-menu you can select to:
» Display any of the loops listed. The loops are listed according to
the names of the heat exchangers within the loop.

For example, the above loop would be listed as: E-103 / E-105 /
E-104 / E-100.

» To remove any loop or path indicated in the Grid Diagram by
selecting the None command.
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Refer to Section 6.2.10 -
Paths in the Grid Diagram
from the Reference Guide for
more information about paths.
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Topology View

1.9.4 Paths Tab

The Paths tab displays the number of paths that exist in the current heat
exchanger network design.

Figure 7.45

'-’Tupulugy - Design 1 [_ O]
Ma. Hat uitility Heat exchangers Cald utility =

E-107 [
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4 HP Steam E-100 Coaling '/ ater
E-104
E-107
E-100 -

Process Stream J Utility Stream J Loops Paths | Degree of Freedom

Iv Always Run Topology

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

Object ‘ Description

No. column Displays the integer number used to designate each path
within the HEN design.

Hot utility column Displays the name of the hot utility in the path.

Heat exchangers Displays the names of the heat exchangers in the path.

column

Cold utility column Displays the name of the cold utility in the path.




Grid Diagram 7-55

Paths

A path starts at a hot or cold utility stream and flows along exchangers
and process streams before ending at a cold or hot utility stream.

The figure below displays an example of a path.

Figure 7.46
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To display/indicate a path in the Grid Diagram:

1.
2.

Open the HEN Design view and go to t he Grid Diagram tab.

Right-click in an empty area on the Grid Diagram to access the
Object Inspect menu.

If the HEN design contains one or more paths, the Show Paths
command will be available in the Object Inspect menu.

Select the Show Paths command to open a sub-menu. From the

sub-menu you can select to:

» Display any of the paths listed. The paths are listed according to
the names of the heat exchangers within the path.

For example, the above path would be listed as: E-107 / E-104 /
E-105.

» To remove any loop or path indicated in the Grid Diagram by
selecting the None command.
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For more information about
degrees of freedom, refer to
Section 6.4.2 - Degrees of
Freedom from the Reference
Guide.

The number of sub-networks
available in the HEN design
depends on which type of
sub-network you are
considering.

For more information about
the types of sub-network,
refer to Section 6.4.3 - Sub-
networks from the Reference
Guide.
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Topology View

1.3.5 Degree of Freedom Tab

The Degree of Freedom tab displays the variables used to calculate the

determine the selected design’s degrees of freedom.

Figure 7.47
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The following table lists and describes each group in the Degrees of

Freedom tab:

Group ‘ Description

Overall network

Contains the following information:

» The total number of units/heat exchangers in the HEN design.

* The total number of controlled streams in the HEN design.
e The number of loops in the HEN design that do not include
utility streams.

e The number of degrees of freedom in the HEN design based
on the above three variable values.

Controllability
status

Displays whether or not the HEN design’s process streams output
temperature can be controlled.

Sub-networks

Contains a table that displays information of each sub-network

available in the HEN design. The following information of each sub-

network is displayed in the table:
* Integer number used to designate each sub-network.
* Number of units/heat exchangers in the sub-network.
* Number of controlled streams in the sub-network.
* Number of loops in the sub-network.
* Number of degrees of freedom in the sub-network.
» Names of all the streams in the sub-network.
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Refer to Section 6.5 - Data
Extraction from Reference
Guide for more information.

'3

Process Stream Data
Extraction from Simulation
icon

8-2

Introduction

8.1 Infroduction

HX-Net has the option to extract data from a process flowsheet and (if
possible) generate a heat exchanger network diagram based on the
information from the process flowsheet.

You can extract data of a process flowsheet from a HYSYS or Aspen Plus
case. The HYSYS case has to be created in HYSYS version 3.0 or higher,
and the Aspen Plus case has to be created in Aspen Plus version 12.1.

8.0 Extracrion Wizard

The Extraction Wizard view contains the options that allow you to
extract information/data from an existing simulation in HYSYS or Aspen
Plus.

To access the Extraction Wizard view:
1. Open the HI Case view or HI Project view.
2. Go to the Process Stream tab or page.

3. Locate the Process Stream Data Extraction from Simulation icon.
This icon is usually found at the bottom right corner of the view.

4. Click the Process Stream Data Extraction from Simulation icon to
open the Extraction Wizard view.

The Extraction Wizard consist of one view with many pages. Each page
represents a step you have to follow through to extract the data from a
HYSYS or Aspen Plus simulation. You can only move from page to page
after supplying the required amount of information in each page.
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There are three common buttons located at the bottom of the Extraction
Wizard view for most of the pages:
e Cancel button allows you to exit from the Extraction Wizard view if
you do not want to perform the extraction procedure.

» Prev button allows you to go back to the previous step/page if you
want to change something in the previous step. This button is only
available if there is a previous step from your current page position.

» Next button allows you to move to the next step/page as you
perform the extraction. This button is only available if there is
another step following your current page position and/or you have
entered the required information in the current page.

g.c.] Starf Page

The Start page displays a summary of the steps that will be performed by
the Extraction Wizard to extract the data from the specified simulation.

Figure 8.1

F~ Extraction Wizard:
—Steps——————— ~Estraction Wizard
Start The following steps wil lead you through the extraction process:
Select File Select the wtilties file, economic file. and the Simulation file:
Set Options Set detailed optians for extraction.
Select Flowshest Select the flowsheet(s) to be extracted.
I odify Utilities I odify the wtilities to be added.
todify Heaters Select the utilities to be uzed with the heaters.
tadify Coolers Select the utilities ta be uged with the coolers.
Economic Data Select economic data for heat exchanger.
Finish Done
Please read through the tips to ensure an accurate extraction. Tips |
<Prev | Nest> |

This page also contains the Tips button. You can click on the Tips button
to access the Extraction Tips view. The Extraction Tips view displays
hints/suggestions for extracting data, refer to Section 6.5.3 - Extraction
Tips from the Reference Guide for more information.
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Extraction Wizard

B.c.2 Select File Page

The Select File page allows you to select the utility database file, capital
cost database file, and the case file containing the simulation.

Figure 8.2
¥~ Extraction Wizard: (Step 1 of 7) [ <]
~Step:
| Select the utilities file, economics file, and the Simulation file. |
.—| Start
Selketils Uity File
Set Options

ID:\Program FileshazpenT ech\Conceptual Enginesring Products 6.1 utild: Browse...
Select Flowsheet

Capital Cost File:
tadify Utilitizs
§ ID:\F‘rogram FileshAzpenT ech\Conceptual Enginesring Products 6.1%ecoc Browse...
todify Heaters
Modify Coolers

Simulation File to Import:

[:MPragram FileshazpenT echhConceptual Engineerng Products 6.1\caze Browse...

* HYSYS AspenPlus

Economic Data

Finish

Cancel < Prew | ezt > |

To select a file:

1.

-~ W

Select the appropriate simulation file type using the radio buttons
located below the Simulation Files to Import field.

» Select HYSYS radio button to import stream information from a
HYSYS file (*.hsc).

» Select Aspen Plus radio button to import stream information from
an Aspen Plus backup file (*.bkp).

Click the appropriate Browse button and the Import File view
appears.

Use the Look In drop-down list to find the file you want.

Select the file you want and click the Open button to import the
selected file into Extraction Wizard.

The Import File view automatically close when you click the Open
button.

Click the Next button to move to the next step.
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The default set of data
contained in the utility
database may not be a true
representation of the
conditions of your project. You
can edit this file to suit your
conditions. Refer to Section
10.2 - Utility Database View
from the User Guide.

The default set of data
contained in the capital cost
database may not be a true
representation of the
conditions of your project. You
can edit this file to suit your
conditions. Refer to Section
10.1 - Capital Cost View from
the User Guide.

Urilify Dafabase

The utility database file is required because the utility streams defined
during the extraction will be defined from this database. This file type
has the extension *.hud. If an appropriate file is not found in the
location specified by the user, HX-Net will use the default file. The
location of the default file is specified in the Session Preferences view.

Capial Cost Dafabase

The capital cost file contains the economic parameters required for the
calculation of the target and design capital costs. This type of file has the
extension *.hcc. If an appropriate file is not found in the location
specified by the user, HX-Net will use the default file. The location of the
default file is specified in the Session Preferences view.

Simulation File

The simulation file is the file to be extracted into HX-Net. HYSYS files
have the extension *.hsc, and Aspen Plus backup files have the extension
* bkp. Two sample HYSYS files have been included during the
installation of HX-Net and can be found on the
\Samples\HYSYSTestCases directory.
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Extraction Wizard

8.2.3 Ser Opfions Page

The Set Options page allows you to specify how the data from the
selected simulation/file will be extracted into HX-Net.

Figure 8.3

B~ Extraction Wizard: cccdesign.hsc (Step 2 of 7)
Steps
Set detaled aptions for estraction. Read the Tips for mare information.
Stark
Segmentatior Pumpz, Recycle Blocks, and Fipe Segments
Select File
St @sliTs [ Do not segment ; v lgnore
[~ Only streams with phaze changes. " Treat as heaters/coolers
Select Flowshest
M adify Utiities X
Live Stean
odify Heaters X
[V Extract Live Steam
Modify Coolers [ lgnore steam superheating
Economic D ata [ lgnore subcoaled section.
Finish Bniler Feed Water Temperature: 2000
Tips
LCancel | < Prew | Hext > |

The options available in the Set Options page are split into three groups.

Segmentaion Group

The Segmentation group contains two checkboxes that controls the
segmentation options:

If the Do Not Segment checkbox is checked, none of the streams
extracted from HYSYS or Aspen Plus will be segmented. The heat
transfer coefficient will be constant for the entire stream, which can
or cannot be a good approximation of the stream.

If the Only streams with phase changes checkbox is checked, the
streams extracted from HYSYS or Aspen Plus that contain phase
changes are segmented. The heat transfer coefficient will not be
constant for the entire stream.
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The Boiler Feed Water
Temperature field is only
available when the Ignore
subcooled section checkbox
is unchecked.

For example, pumps will
always increase the enthalpy
of the stream, but without the
use of a heater, cooler, or
heat exchanger.

Live Steam Group

HX-Net extracts any steam used in the simulation as a process stream
that has an inlet temperature at ambient temperature and an outlet
temperature of the steam temperature in HYSYS or Aspen Plus.
However, you can choose to alter this by checking or clearing the
checkbox options in the Live Steam group.

» If the Extract Live Steam checkbox is checked, the steam streams

extracted into HX-Net will always account for the phase change from
liquid to vapour.

» Ifthe Ignore subcooled section checkbox is unchecked, HX-Net
will ignore the heating of the steam stream from ambient
temperature to the boiling point.

The ambient temperature is displayed in the Boiler Feed Water
Temperature field. You can also change the ambient temperature
by entering a new value in this field.

» If the Ignore steam superheated checkbox is unchecked, HX-Net
will include the superheated section of the steam when extracting
the steam stream from HYSYS or Aspen Plus.

e The Tips button allows you to access the Extraction Tips view. The
Extraction Tips view displays hints/suggestions for extracting data,
refer to Section 6.5.3 - Extraction Tips from the Reference Guide
for more information.

Pumps, Recycle Blocks, and Pipe Seqments Group

The pump, recycle blocks, and pipe segments are the unit operations in
HYSYS or Aspen Plus that pose a challenge for the data extraction in HX-
Net. The reason for the challenge is the enthalpy change across these
operations.

The enthalpy change must be accounted for, or the temperature
entering the next heat exchanger will be altered, which can result in an
infeasible heat exchanger somewhere in the network.

HX-Net provides two options to deal with the enthalpy change problem
in the Pumps, Recycle Blocks, and Pipe Segments group.

» Ignore radio button. This option will simply ignore the enthalpy
change in the middle of the stream, but account for it by adjusting
the outlet temperature of the stream. For pumps, which always
increase the enthalpy, this will result in a lower outlet temperature
for both hot and cold streams.

8-7
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HX-Net automatically opens
the selected case in HYSYS
or Aspen Plus, so you can
easily check which flowsheet
you want to extract the data
from.

8-8

Extraction Wizard

» Treat as heaters/coolers radio button. This option will place a
heater or cooler to account for the enthalpy change. A default utility,
named Very High Temp, will only be used for this purpose so that
the costing can be properly accounted for. For example, for hot
streams that require heating in place of a pump, this heat exchanger
will have an infeasible status.

When you click the Next button to move from this step to the next, and
HX-Net automatically opens the selected simulation case in HYSYS or
Aspen Plus before proceeding to the next page/step.

8.c.4 Select Flowsheer Page

If the selected case has multiple flowsheets, the Select Flowsheet page
allows you to select the flowsheets that contains the streams you want to
extract.

Figure 8.4

¥~ Extraction Wizard: example_hsc [Step 3 of 7) B
—Step
| Only data from the selected flovsheet{s] will be exported |
Start
= Flowshest List
Select File
Flowshest Name Selected
Set Options Case [Main)
FLOW-1 [TPL1) v
Select Flowshest
tdodify Utiities
Madify Heaters
Madify Coolers
Economic Data
Finish
< Erew | Mext > |

To select the flowsheet that contains the streams you want, check the
checkboxes (in the Selected column) associated to the flowsheet listed in
the Flowsheet List table.

Uncheck the checkbox associated to the flowsheet to ignore the streams
in that particular flowsheet when extracting the data from HYSYS or
Aspen Plus.
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8.2.5 Modify Uriliries Page

The Modify Utilities page displays the utilities that HX-Net has selected
for the heaters and/or coolers in the selected flowsheet(s).

Figure 8.5

¥~ Extraction Wizard: example_hsc (Step 4 of 7) [ <]
~Step
| The utiities listed will be uzed by default in the extraction. Modifications may be made. |
Stark
—LItility List
Select File
Name Inlet T | Outlet T | Cost Index Ceam Clean HTC
Set Dptiores [C] [C] [Costll] 9 [k 2]
LP Steam | 1260 | 1240 1.900e008 21600.00
Select Flowshest Refrigerant 1 | # -25.00 | -24.00 | 2.73%-006 4620.00
< empkys
M adify Utiities
odify Heaters
todify Coolers
Economic Data
Finish
Modify | < Erey | Hext >

You can change the selected utility by clicking the Modify button. When
the Modify button is clicked:

» The black text in the Utility List table changes to blue colour.
* You can change the value of any blue text in the Utility List table.

* You can add a different utility for heating and/or cooling by clicking
the down arrow =1 in the <empty> cell.

» The Modify button is replaced by a Lock button.

8-9
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Extraction Wizard

8.2.6 Modify Heafers Page

The Modify Heaters page list all the heaters and their associated utilities
in the selected flowsheet(s).

Figure 8.6

P- Extraction Wizard: example_hsc [(Step 5 of 7) [ %]

~Step
| Dizplays default utility matched with each heater. Modifications map be made. |

Stark

~Heater List

Select File
Heater Litility

E-102@TPL LP Steam
Select Flowsheet E-1071 @bain | LP Steam -
P LE Steam

hodify Ltiities ME Steam

Set Options

odify Heaters

todify Coolers

Economic Data

Finish

< Prew | Hext > |

If you had selected/specify more than one hot utility in the Modify
Utilities page, you can select a different utility for the heaters by clicking
the down arrow =] in the appropriate Utility cell and selecting a
different utility from the drop-down list.
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8.2.7 Modify Coolers Page

The Modify Coolers page list all the coolers and their associated utilities
in the selected flowsheet(s).

Figure 8.7

¥~ Extraction Wizard: example_hsc (Step 6 of 7) [ <]

~Step
| Dizplays default utility matched with each cooler. Modification may be made. |

Stark

Cooler List

Select File
Coaler Litility

0-100e3TPL1_E=changer Coaling ‘W ater
Select Flowshest E-101@TPLI Refrigerant 1

Set Options

M adify Utiities

odify Heaters

todify Coolerz

.f Economic Data
Finish

< Prew | Hext > |

If you had selected/specify more than one cold utility in the Modify
Utilities page, you can select a different utility for the coolers by clicking
the down arrow =] in the appropriate Utility cell and selecting a
different utility from the drop-down list.
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The Economic Defaults table
is similar to the Matchwise
Economic view. Refer to
Section 1.4 - Matchwise
Economic View for more
information.

The Heat Exchanger Capital
Cost view is similar to the
Economics tab of the HI Case
view. Refer to Section 2.2.3 -
Economics Tab for more
information.
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8.2.8 Economic Dara Page

The Economic Data page allows you to select which economic setting
you want to apply to the heat exchangers.

Figure 8.8

P- Extraction Wizard: example_hsc [(Step 7 of 7) [ %]
~Step
| Dizplays economic data to be used for all stream matches. Maodifications may be made. |
Stark
~Economic Default
seket e  ——————————————————————————
Set Options 5 To B 3 To 8&TPLTJ 4 To S&TPLY | |
1_To 7 Default Default Default
Sl i B_To_T@TFLT Diefaul Diefaul Dfaul
L 3_To 5 Drefault Drefault Drefault
Fadify LIt -
el EMHES 8_To 11@TPLT Defaul Defaul Diefaul
Iodify Heaters Refrigerant 1 COOLERS COOLERS Default
Coaling %/ ater COOLERS COOLERS = Drefault
Modify Coolers Default g
E toBel CODLERS i
conomic Data HEATERS | =
.J » <] i
Finish
Edit Economic Data I Beset I
< Prew | Hext > |

You can modify the economic set associated to the heat exchangers by:
» Clicking the down arrow _=| in the appropriate cell and selecting the
economic set you want from the drop-down list.

» Click the Edit Economic Data button to open the Heat Exchanger
Capital Cost view, and editing the parametric values of the
economic set.

Figure 8.9

F’Heat Exchanger Capital Cost
~Heat Exchanger Capital Cost Index P
Mame a b [ HT Canfig
DEFAULT

1 000e+04 800.0 0.8000 | Heat Exchanger

]

Capital Cost Index [Cost] = a + bjAeaHeat Exchanger) or Duby(Fired Heater)) ¢

—énnualization

Fiate of Beturn (%] I1 0.00 ROR
Plant Life (vears]: IE onn PL

Annualization Factar = (1 + ROR/00)°FL / PL

» Click the Reset button to reset all the heat exchangers economic
setting to the HX-Net default setting.
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8.2.9 Finish Page

The Finish page displays a message that indicates whether the
extraction was successful or not.

Figure 8.10

F~ Extraction Wizard: G-1.hsc

Steps
Start
Select File
Set Options

Select Flowshest

Modify Utiitiss The HYSYS file G-1.hsc has been successfully extracted.
IModify Heaters
Modify Coolers

Economic Data

Finish

< Prew FEinish

8-13



8-14 Summary View

8.3 Summary View

After the data extraction has been completed, a view containing the
summary report will appear. The Summary view contains two tabs:
Summary and Report.

8.3.]1 Summary Tab

The Summary tab displays all of the new targets calculated from the
newly extracted data, and the simulation values from the extracted data.

Figure 8.11

'.’ Summary

E straction Summary Range Target Plot
Design Target | Simulation Range Targets
Heating [Miw*] 0.0000 0.0000 e
Cooling [Mw] 3212 3212 &
Area [m2] 45125 5810.7 é
Shels 10 2l = &
Cap. Cost [$*] 1.014e+006 | 1.535e+006 g l‘
Op. Cost [$*/pears™] | 3.026e+005 | 3.639e+005 g““'m
Annual Cost [$/veary B.293e+005 | 8.582e+005 z

=
o+ Absolute i~ Relative =] ]

Z

—e reiaom e e DettaTrmin (C)
MHear-optimal Delta Tmin:  [66-89C View Standalone
t Summary | Report

By toggling the radio buttons Absolute and Relative, you can view the
actual values as they are calculated, or as a percentage of the target
values.

You can click the View On the right side of the Summary tab is a plot of the total cost index

Standalone button to open the i
plot in a separate view, target versus the minimum approach temperature.

Since the interest is in minimizing the total cost, a range of minimum
approach temperatures can be found that will produce a near optimal
value for the total cost. This is displayed in the Near Optimal Delta T
Min field.
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Data Extraction 8-15

HX-Net recommends that you
inspect the Report tab of the
Extraction Summary view
where the data extraction log
is shown.

The warning section will detail
any difficulty encountered by
HX-Net during the extraction
process.

8.3.2 Reporf Tab

The report from the data extraction is broken into three sections. The
first section deals with the stream extracted from the HYSYS or Aspen
Plus case. It gives the name of the stream as it will appear in HX-Net,
and then describes the stream as it was in HYSYS or Aspen Plus, mainly
what unit operations the stream was attached to.

The second section provides the assumptions, which is the list of
utilities used to satisfy the process streams. The last section gives any
warnings that resulted from the data extraction.

Refer to the Warnings and Limitations section in Section 6.5.2 -
Summary Report from Reference Guide for more information about the
warning results from the data extraction.
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