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Background of Conceptual Engineering

1.1 Backaround of Conceplual
Enqineering Suike

Conceptual analysis methods are based on the application of simplified
models of process plants coupled with powerful optimization
algorithms.

For the successful application of these methods, a major requisite is the
realization by the user that these conceptual models have been
developed to capture the essence of the system, elements and major
interactions. Adding details to the system during the conceptual
analysis stage results in unnecessary complications. Fundamental
engineering principles are often hidden behind a vast number of details
in a process simulation environment, a typical example of this is found
in the separation of multi-component azeotropic mixtures in distillation
columns.

A process simulation user may not be aware of the thermodynamic
limits imposed by azeotropes and following the traditional trial and
error approach will result in many engineering hours wasted before this
fundamental behaviour is identified.

The Lifecycle Vision of plant modelling proposes that a rigorous
simulation model of a facility is a highly valuable asset for the owner and
not simply a design and debottlenecking tool for process engineers. A
detailed simulation model of the operating asset as-is (as opposed to as-
built) becomes a central repository of knowledge that can be accessed
by the various agents involved in decision making.

For new facilities, the Lifecycle begins at the conceptual design stage
where a limited amount of information is available and major design
decisions must be made.
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Introduction

To stress the difference between traditional process simulation and
conceptual analysis, consider the following comparison of inputs and
outputs for the application of these technologies:

Process Simulation

Inputs

Feed conditions (T,P), composition and
flow rates are known.

‘ Conceptual Analysis

Feed conditions (T,P), composition and
flow rates are known.

Some inputs will have to be assumed
since at the early stages of process
development conditions may not be well
defined.

Process
configuration

Well defined.

User needs to know the connectivity
between unit operations and details of
units such as number of stages in a
distillation column, etc.

Unknown.

The process structure is included in the
decision variables of the problem.

Outputs

Unknown.

It is expected that a proper simulation
model will produce with high fidelity the
outputs for the units for a given set of
inputs. Objective is to have a unique
solution to the system.

Known.

In a conceptual analysis framework the
desired outputs from the process are
identified in terms of product purities, flow
rates and economic constraints.

It has been well documented that at the early stages of a project, and

even more so for retrofitting cases, the decisions about the structure of
the process will have a disproportionate impact on the final economics

of the plant. In spite of all the evidence supporting this fact, it is
common practice to make decisions regarding structure based on

historical data only and not enough resources are applied at identifying
the optimal process configuration.

Conceptual Engineering Suite is a set of software tools that have been
designed to give engineers access to the latest methods for evaluating
process configurations. The product includes the ability to screen and
scope alternative process configurations in a number of areas such as

azeotropic distillation, complex distillation arrangements (e.g. Divided

Wall Columns), and energy recovery systems.

The task of finding a flowsheet that achieves the transformation of raw

materials into desired products in an economic fashion is a complex

one. It has been stated that for a typical process there may be up to 10,000

different feasible flowsheets. The problem is then to identify the best
structures without spending prohibitive amounts of resources in the

process.
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Background of Conceptual Engineering

The main challenges that the engineer faces when applying conceptual
analysis methods are discuss in the following sections.

1.1.1 Mulfiple solufions
[combinaforial problem]

For any given design/revamp project there will always be multiple
solutions regarding process structure, even when a decision on the
technologies to use has been reached (e.g., distillation vs. absorption).
The number of alternatives tends to be so large that there is no realistic
hope of analyzing them all even at the simplest level. A classic example
of this is found in separation systems for multi-component mixtures as
illustrated in the figure below:

Ternary systems: 2 options

Direct Sequence Indireet Sequtence

For the separation of a ternary mixture using distillation columns, we
have only 2 solutions available: the direct and the indirect sequence.

As we increase the number of components in the feed to the separation
system we witness a combinatorial explosion. For the example above, a
mixture containing five components results in fourteen alternative
flowsheets, and a feed with eight components results in four hundred
and twenty nine possible configurations.
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The figure below illustrates the increase in number of possible designs
as the number of components increases:

Figure 1.2

More components ...
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Background of Conceptual Engineering

1.1.2 Insights

Before attempting to model and perform a rigorous simulation of a
specific process or unit operation, engineers have access to
fundamental physical principles that will identify early on constraints
on the process, thus making the whole engineering lifecycle orders or
magnitude more efficient.

Consider the feasibility of a distillation column. For example, a simple
case of a binary separation of an equimolar mixture of water and
ethanol where process/market specifications require a purity of 99%
Ethanol.

Figure 1.3

Binary separation
Ethanol
99%
Ethanol
Water
Water
99%

A quick analysis of the vapour-liquid equilibrium behaviour of this
mixture reveals the presence of the well-known binary azeotrope
between these components that immediately indicates that the
proposed separation is physically impossible.
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B Fouels
Infeasible!

Ethanol azeotrope

99% X}f

Ethanol
Water

Water
99%

Water Ethanol

The key point in the above example is that there is no need for a rigorous
simulation, tray-by-tray calculation, to figure out the limitations. This is
Conceptual Analysis.

1.1.3 Cost Analusis

The capital and operating costs of the equipment in the plant varies
greatly depending on the design. It is one of the engineer’s main
objectives to find a design that is efficient in cost.

Unfortunately, a detailed cost analysis of a number of process
alternatives is not usually undertaken by engineers. The reasons are:
* The expense of making detailed analysis of a number of
alternatives.
* Unreliable operational cost data for different processes.
e The pressure of restricted time.

» The preferences of the designer who has experience with a
particular sequence of processes, etc.

Conceptual Engineering Suite provides a framework to identify cost
efficient alternatives with limited amount of information.

1-7
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Lifecycle Solution

1.2 Lifecucle Solufion

Conceptual Engineering Suite fits into our LifeCycle Solution framework
as illustrated in the figure below.

Figure 1.5

Conceptual Engineering
Products
2 >
7
ke
S,
3 Aspen Plus /
5’ HYSYS > Steady state
~ simulation
Aspen Plus / JVL
HYSYS i
Control and > Dynaml_c
operability analysis
analysis
Data

1.2.1 Conceptval Analysis

At the beginning of a project, the engineers has little information
available mainly related to the objectives of the process, for example the
market requirements for purity and volume, environmental restrictions,
availability of raw materials, etc.

At this stage of the project the engineers want to:
» Screen and scope all of the process options without going into
the minute details.
» Compare process options and economic performance quickly.
* Understand dominant trade offs.

* Identify a few promising candidates from several options for
detailed study.
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Conceptual Engineering Suite technologies allows the user to screen all
design options using conceptual models coupled with powerful
optimization algorithms and provides a generic and flexible framework
to evaluate the effect of changing operating parameters and economic
conditions.

l.2.2 Design

The results from the Conceptual Analysis stage need further validation
with more detailed models. In the design stage the promising options
and optimal operating parameters are seamlessly transferred to a steady
state simulation environment. All the unit operation connectivity and
operating parameters are initialized automatically. This not only
eliminates the cumbersome step of manually inputting data from one
stage to the next (from one tool to the next) but also assists greatly in
converging complex flow schemes.

1.2.5 Analusis

Further examination of short-listed candidates is now done at the
analysis stage. The dynamic behaviour of the flowsheet is now easily
performed by setting up control loops and equipment details on top of
the steady state simulation model.

Conceptual Engineering Suite is based on fundamental engineering
principles. Conceptual Engineering Suite enables the creative
engineering process. Conceptual Engineering Suite captures the
essence of the system — no distractions with unnecessary details.
Conceptual Engineering Suite — the potential for a step change in raw
materials, capital and energy efficiency on your desktop.

1-9
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Structure Terminology

Structure Terminology

Fluid Package

c.] Strucfure Terminology

Before beginning to explain how to use the interface, some of the
terminology that are used in this manual will be defined. Every file
includes certain structural elements:

‘ Definition

The fluid package includes the property package, components (library or hypothetical),
binary coefficients, and flash control used for flowsheet calculations. Fluid packages can
be imported and exported.

Manager

All Managers can be thought of as repositories for the operations they manage.

» Fluid Package Manager. Provides a single location to create or access fluid
packages.

« Stream Manager. Provides a single location to create or access streams.

* Separation Manager. Provides a single location to create, delete or edit a suite of
Separation operations including: Simple Column, Complex Column, and Three
Product Systems (TPS). Available only in DISTIL.

* Azeotropic Separation Manager. Provides a single location to create, delete or
edit a suite of Azeotropic Separation operations including: Azeotropes Analysis,
Column Design, Azeotropic Column Sequencing (ACS), Distillation Region
Diagram (DRD), Residue Curve Maps (RCM), and Split Generator. Available only
in DISTIL.

* Thermodynamic Workbench Manager. Provides a single location to create,
delete, or edit the following operations: Fluid Phase Regression, Phase
Equilibrium, Property Table, and Pure Component Regression. Available only in
COMThermo Workbench and DISTIL.

* Heat Integration Manager. Provides a single location to create, delete or edit the
following operations: Heat Integration Projects, Heat Integration Projects in Retrofit
mode, and Heat Integration Cases. Available only in HX-Net.

Project

The Azeotropic Column Sequencing project is an individual operation. This operation
allows you to calculate azeotropes in the system, determine the structure of the
distillation region, and assess the feasibility of separating multi-component mixtures.
Available only in DISTIL.

A Heat Integration Project is an individual operation that performs a heat integration
analysis. A Heat Integration Project is also referred to as a HI project. Available only in
HX-Net.

Each project provides access to two lower levels: Scenario and Design.

Heat Integration Case/ Hl
Case

A Heat Integration Case is an individual operation that performs a heat integration
analysis. A Heat Integration Case is also referred to as a Hl case. Each HI case only
contains one design. Available only in HX-Net.

Retrofit Mode

The Retrofit Mode can be entered through any HI project, and allows retrofit analysis.
The HI project in retrofit mode is also referred to as a Retrofit project. Available only in
HX-Net.

Case / File A caseffile is a collection of fluid packages, data, and operations. The case/file can be
saved to disk for future reference. Each case/file name has the extension *.hcd when it is
saved.

Session Encompasses the work you are doing while the software is running. You can have only

one session open at a time.
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c.c [esktop Terminology

The desktop displayed in the The figure below displays the basic components of the DISTIL desktop:
figure has been resized to fit

this page. .
Figure 2.1
Title ba\ Minimize, Maximize, and Close icank‘

pPNoName - DISTIL 6.1 1H[=] B3

File Edit Managers Features Tools ‘Window Help
/ el dcodd
Menu ba

Toolbar

Double

Border

| =

Status Bar Calculation/Responsiveness icon

The main features of the desktop are:

Desktop Features ‘ Definition

Title Bar Indicates the case currently loaded.

Menu Bar Provides access to common commands through a drop-
down menu system.

Toolbar Contains various icons each of which invokes a specific

command when clicked.

Status Bar When the mouse pointer is placed over an icon in the
toolbar, manager, or operation view, a brief description of
its function is displayed in the status bar. Information is
also displayed in the status bar if the mouse pointer is
placed over cells in tables. The status bar also displays
solver status information.
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arv

Calculation/Responsiveness
icon

Minimize icon

ol

Maximize icon

Session Preferences can be
accessed through the menu
bar only.

2-4

Desktop Terminology

Desktop Features ‘ Definition

Trace Window Located at the bottom of the desktop view, the Trace
Window is closed by default. Its main function is to display
errors or warnings. For more information, refer to Section
2.6 - Trace Window.

Calculation/ Allows you to control how much time is spent updating
Responsiveness Icon views versus how must time is spent performing
calculations.

Some additional features about the desktop:

» There is a double border around the desktop. Any view which has a
double border (including the desktop) can be sized by placing the
mouse pointer over the edge or corner, when the mouse pointer
becomes a double-headed arrow click, hold, and dragging the
border in the direction you want to size, horizontally or vertically.

» The desktop has the special Minimize and Maximize icons
reserved for application windows. These icons minimize the
application to a minimized view or maximize the application to full
screen depending on which icon was clicked.

» The desktop itself has both a vertical and horizontal scroll bars.
These automatically appear when parts of the views within the
desktop are situated outside the desktop border.

o.c.] Menu Bar

Most of the functions in the program have hot keys or buttons
associated with them, which provide quick access to their capabilities.
Some of these functions can also be accessed through the menu bar. The
list of menu commands or function groups, which is displayed at the top
of the desktop, operates as a pull down menu system. By selecting one of
the menus in the menu bar, a menu of associated commands opens.

In addition to the functions already described, the menu bar also
provides access to a number of functions that can only be accessed
through this route. Included in the functions that can only be accessed
via the menu bar are setting Session Preferences (units, Datasheet
formats, etc.) and arranging the view and desktop display.

You can access the menu bar commands in three ways:
» Select the desired menu bar item by clicking on the item, which will
automatically open the associated menu.

» Press the ALT key in combination with the underlined letter in the
menu bar title. For example, ALT T will open the Tools menu.
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» Press the ALT key by itself to move the active location to the File
menu in the menu bar. Once the menu bar becomes the active
location in the program, you can manoeuvre through it using the
keyboard. The up and down arrows move through the menu
associated with a specific item, while the left and right arrows move
you to the next menu bar item, automatically opening the associated
menu.

If you want to switch focus from the menu bar without making a
selection, press the ESC key or the ALT key.

... Toolbar

Figure 2.2 displays the HX- The toolbar provides immediate access to the most common
Net toolbar. . . .
commands, which are also available in the menu bar.

DS | E |

The table below list all the possible icons available in the toolbar for
DISTIL and HX-Net:

Name ‘ Icon ‘ Function

New Case Allows you to create a new case.
ju)
Open Case Allows you to locate and open an existing case/
. file.
Save Case Allows you to save the active case.
Ll
Fluid Package Manager Allows you to open the Fluid Package Manager
A view.
Available only in COMThermo Workbench and
DISTIL.
Stream Manager Allows you to open the Stream Manager view.
= Available only in COMThermo Workbench and
DISTIL.
Thermodynamic Allows you to open the Thermodynamic
Workbench Manager B Workbench Manager view.
Available only in COMThermo Workbench and
DISTIL.
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Refer to Section 2.4 -
Interface Terminology for
more information.
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View Terminology

Name ‘ Icon ‘ Function

Separation Technology Allows you to open the Separation Manager
Manager 2 view.

Available only in DISTIL.
Azeotropic Separation Allows you to open the Azeotropic Separation
Technology Manager 4 Manager view.

Available only in DISTIL.
Heat Integration Manager Allows you to open the Heat Integration

a2 Manager view.
Available only in HX-Net.

2.3 View Terminology

Views are used extensively in this software in order to allow access to all
information associated with an item in a single location.

Vi W/ »? Residue Curve Map: RCM1 | _ O] x|
e Fzfo Fluid Package
e/FIuid Package MRTL | MNRTLdeal Gas
Active Pag Dptions Component [ Selected [
Hz20
Eenzene
H Acetane I § I
!'lSt of pages/' M-E-Ketone
in the tab. Chlaroform
rars——— | =
b)elup Residue Curves | Plots | Motes
Active Ta % i P N o

Several time saving features have been built into a view.

» You will automatically return to the tab that was active the last time
the view was open. Each view remembers its settings
independently.

» Moving from one tab to the next is accomplished by clicking on the
desired tab.

Some definitions and terminology will be presented in order to
adequately explain the functionality and capabilities of the program.
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The last active cell that was
used or selected, also
appears in a different colour
than the other cells of the
matrix/table. Each matrix/table
has its own active cell.

Tabs

Each view is made up of tabs, which are displayed near the bottom of
the view. The tabs contain relevant information and applications
concerning the view. The Setup tab in Figure 2.3 appears to be on top of
the other tabs, indicating this is the active tab.

Pages

Each tab can be divided into pages. The pages in a tab are displayed in a
list located on the left side of the tab. The pages provide access to
detailed information regarding the selected tab. The Fluid Package page
in Figure 2.3 appears in bold letters, signifying that this is the active

page.

e.J.1 Active Locarion

The current active location is always indicated by highlight, bold
lettering, thick border, etc. Typically the active location occurs on two
levels: view level and objects-within-view level.

» At the view level, the Title bar of the active view will appear in a
different colour than the other opened, but inactive views. The active
view will also be placed on top of the other inactive views.

» At the objects-within-view level, the active object is indicated by
highlight, bold lettering, dashed frame, or a thick border. A view has
only one active location, however if a view has tabs and pages, the
active tab and active page are indicated by bold lettering. The active
tab and page are not considered to be the current active location of
the view.

For example in Figure 2.3, the active tab and page are indicated
with bold lettering, and the current active location is the cell in the
Selected column. The active location is indicated with a thick border
around the cell.

For an object to be active in the view, the view also have to be active.
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View Terminology

c.3.2 Views Funcrionalify

The program views have the same basic features as found in other
Windows based programs:
» Minimize, Maximize/Restore, and Close icons are located in the
upper right corner of most views.

» Objecticon, located in the upper left corner of most views, contains
the normal Windows 3.x menu.

Most of the different views found in the program are resizable to some
degree.

The following list provides a brief description on resizable views:
* When the Minimize, Maximize/Restore and Close icons are
available, the view can be resized vertically and horizontally.

* When only the Minimize and Close icons are available, the view
cannot be resized.

» When only the Close icon or Close and Pin icons are available, the
view cannot be resized.

£.3.3 Minimized Views

All views can be minimized. The Minimize icon in the upper right corner
of the view is used for minimizing the view. Once a view has been
minimized, only the Title bar is visible. It can be re-opened by double-
clicking on the minimized view or clicking the Restore icon which
replaces the Minimize button in the minimized view. Minimizing and
maximizing is analogous with other Windows-based applications.
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Pinicon

c.J4 Modal vs. Non-Modal Views

When a view is modal, you cannot access any other element in the case.
That is, you cannot select a menu item or view that is not directly part of
that modal view. Non-modal views do not restrict you in this manner.
You can leave a non-modal view open and interact with any other view
or menu item by selecting it.

Example of a modal and a non-modal views are shown in the figure
below.

Figure 2.4

: Session Preferences [HYCOM.PRF) / Modal

Reports —Farmat
Format / Layout [# i5hading Empty Test |~
Test Format [+ Line Mumbers
¥ Thick Borders Uit Set <Current> 'I M=

Datashests
¥ Indicate User Specified

Compary Infa
I Start Datasheet on New Page

Empty Text I
~Page Margin Paper Option: IC—_I
i <Curent> >
Top IU-5D Left ID-5D Paper Size I Letter 'l UaSc
Battom ID'50 Right ID'50 Orientation I Partrait 'I

Paper Option:

Paper Size | Letter x I

~ Generdl I Wariables  Reports I Files I Resoucas |

= =
Orientation | Portrait vI
| I—
I/ ~ General I Yariables  Reports | Files I Resources |
Non-Modal
= =

Notice that the non-modal view is also the inactive view, indicated by
the dull Title bar colour and positioned behind the active view. The
modal view is the active view, indicated by the bright Title bar colour
and position.

The modal view is indicated by presence of a Pin icon in the right corner
of the view while the non-modal view is indicated by the Minimize,
Maximize, and Close icons. A modal view with a Pin icon can be
converted to a non-modal view by clicking on the Pin icon.
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View Terminology

The project view type is only
available in DISTIL and HX-

Net.

You can access all three

£.3.5 Project View

The HI Project, Azeotropic Column Sequencing, and Column
Sequencing views have the same general structure known as the project
view. The figure below shows a typical project view at the Project level.

Figure 2.5

Viewer pane

Main pane
p? HI Project: HIP1 [ _ (O] ]
~Miewer————————————————

Double

border

Worksheet

X Project Informatiory
b = 13 ’7 Name |H|F'1 Engineer I Date IU?H 2802 ‘
=~ HIF1 X
EID Seenaio 1 Project Comment
eozg Designl d
~Notes——— ~Selected Note
Mote - 1 Title [Mote-1 Date 0741202
Mote - 2
Enter nates regarding the Heat Integration Project operation here. ;I
Add Delete LI

levels by using the tree
browser in Viewer pane.
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Level

There are three different hierarchical levels in a project view. Each level
has a specific set of views associated with it.

There can only be one top/first level in a project view. The first level can
contain multiple sub-levels/second levels. Each second level can
contain multiple sub-levels/third levels.

The information/objects in the project view also varies for different
operations at different levels, except for the project level. The project
level, as shown in Figure 2.5, contains the same fields, buttons, and
groups for all operation project views.
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Panes

5_%‘3“ p?'_‘efWi“ dti_SP'ay The project view in the program is divided into three panes: Viewer,
d:a;éﬁgir:g grr,rqﬁéogcﬁve level. Main, and Worksheet. Each pane is outlined by a double border. You can

resize each pane independently by clicking and dragging the double
border surrounding the pane.

The following sections describes each pane for the project view at the
top/first level. All operations with project view contains the same
objects/options at the top/first level.

Viewer Pane

The Viewer group appears in The Viewer pane contains the Viewer group. The group contains the tree

the project view for all levels. . . . .
browser which is used to access, create and delete projects, scenarios,
and designs within the operation.

The tree browser is a graphical representation of all levels existing in the
project view, and is organized in a hierarchical format. Multiple
Scenarios can “branch” off from the Project level, and multiple Designs
can “branch” off from the Scenario level.

iewer————————————

Project B X »| Scenario level
level \II-EACSW— /

Scenario je=—

B {Scenario 2} <—

/-—-F Design 2 When the Scenario level is

selected, the Scenario name is
highlighted, indicating that this
is the active level.

Design
level

The following is the procedure to move from level to level in a project
view:

1. Open the project view (e.g., HI Project or Column Sequencing).
2. Inthe Viewer group, select the level you want to enter.

3. Click the + or - icons to display or hide the scenario and design
levels.
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Any changes made to the
information in the Project
Comment text editor, will
appear in the text editor
located at the bottom of the
Manager view when the Show
Notes button has been
clicked.

At Scenario and Design level,
the Worksheet is the main
interface area where you can
input and view data
concerning the operation/
project.
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View Terminology

Main Pane

The Main pane contains different objects, depending on the level and
operation. However for all operation at Project level, the Main pane
contains two groups: Project Information and Project Comment.

Project Information Group

The Project Information group allows you to enter the operation/project
name in the Name field, and the designer of the operation/project in the
Engineer field. The Date display field displays the current date.

Project Comment Group

The Project Comment allows you to enter information regarding the
operation/project in the text editor.

Worksheer Pane

The Worksheet pane contains different objects, depending on the level
and operation. However for all operation at Project level, the Worksheet
contains two groups: Notes and Selected Notes.

Notes Group

This Notes group list the notes that have been added to the operation/
project. You can add notes to the operation/project by clicking the Add
button, change the title of the notes by entering a new name in the Title
field, and delete notes by selecting the notes and clicking the Delete
button. You can also read the notes already added by selecting the note
in the list, the selected note will appear in the Selected Notes group.

Selected Nofes

This Selected Notes group displays the selected notes. This group also
allows you to modify the notes in the text editor, and enter/change the
name of the notes in the Title field. The Date display field indicates
when the note was last modified.
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o4 Inferface Terminology

The following figures displays some common interface objects in the
program views. The table below each figure list and describes the

objects.
Figure 2.7
Drop-down list Minimize icon imize icon
HI Project: HIP1 Close
VEWB[)(4ID = | Composite Curve > icon
. e Composite Curves
=1 HIFT g
& Seenaria 1 General Plat
Lo Designl g s
5 tes
2
H -
£ s
” Matrix/
’ Enkapy pwik) Table
»
Range Target DTmin| Heating | Cooling freal-1 freal-2 . Cap. Cost Index | Op. Cost Index | Tatal Cost Index ;[
0 | hw | Mwe] | w2l [z |Units|Shels] " g [svears] | [$%vears’] Cell
s 260 4742 | 4345 | 60249e+05 | 97763e+D5 | 6| 10| 6554er007 | 1.295e+008 | 1 506e+005
Table 290 4866 | 4351 | 7.89%e+05 | 96044e+D5 | 6| 10| 6420e+007 | 1.324e+005 | 153e<008
300 49971 | 4373 7.7689e+05 | 944120405 | 6| 10| 6310e+007 | 1.354e+008 | +E57e+008
310 5115 | 4395 | 765030405 | 92859e+05 | 6| 10| 6.196e+007 | 1.383s+008 7 1553e+008
320 5241 | 4398 | 75374esl5 | 91382e+05| 6| 7| 60882007 | 1.413e+008 | 1509
330 A3E.6 4411 | 7.4297e+05 | B.9972e+05 E 9 5.984e+007 1.442e+008 1 EB%DDE \'v Scroll
et et
button
Data | Target: Range Targets | Designs I Options INotes |
D Traity I1 n.ooc é? /—VDTmin Range Clear Inzert I (B | 3
|
Button Scroll bar
Interface Object ‘ Definition
Drop-Down List A list of available options under a given menu item, or a list of
acceptable responses to a certain input cell/field.
Minimize icon Reduces the current view into a Minimized view. Refer to
Section 2.3.3 - Minimized Views for more information.
Maximize icon Expands the view to its maximum size.
Closeicon Closes the view completely.
For examples, a row of Matrix / Table Information displayed in a tabular format. Rows of information
information might contain all go across the matrix horizontally, and are organized by
information about one stream, variables into different columns, which run vertically. The top
and one column would row of the matrix usually provides a description of the
contain the inlet temperatures information for each column.
for all streams. Cell A location in a matrix or table for supplying or viewing
information. Refer to Section 2.4.1 - Cells & Fields for more
information.
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Interface Object ‘ Definition

Scroll Bar Used to access information which cannot be displayed in the
current size of a menu or view.

Scroll Button Part of the Scroll Bar, this object allows you to slide up or down
the list. There are also Scroll Buttons that slide the list left or
right.

Button Invokes a command when clicked. Buttons are often used to

perform actions, such as deleting or adding or starting
calculations. Buttons can also be used to open up other views.

Figure 2.8

Operation Radio buttons
icon
}’ Azeotrope Analysis: AzAl
Setup Pressure
Fluid Package " Single Pressure
Gro p 3 o+ Pressure [nterval
ressure
‘\, Pressure Range
Initial Final Intervals |
/—-r [ [am =
Fidid - B
it
@///_» Eg_fcmZ —
psia
Ibf/ft2
Unit list =
tSetup| Compositions J Builing Paints JPIots Motes
Icon\
X A Missing: P Calculate L\ [%q >
Status Bar

Interface Object ‘ Definition

Operation Icon Clicking the icon will open a drop-down menu of common
Windows commands. Double-clicking the icon will close the
view.

Group The organizational border within a tab that groups related
functions together. Each group has its own active location.

Field A single location in a view for supplying/entering data. Refer to
Section 2.4.1 - Cells & Fields for more information.

Unit List Upon entering data in the active field or cell, a drop-down list of
units which are applicable for the parameter type of the current
input cell will appear.

[ Display] Checkbox Indicates which items or settings are either active or inactive.
v When a checkbox is checked, a checkmark is displayed and
l'; the function is active. When a checkbox is unchecked, the
= checkbox is empty and the function is inactive. Clicking on the

Checkboxes in the Display checkbox will toggle between checked and unchecked.

column. Radio Buttons Found in groups of at least two, with only one being active at
one time. To change the radio buttons, click on the desired
option, or the empty circle beside the desired option.
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Interface Object ‘ Definition

A green checkmark Red cross and Usually found in a Selected column of a table. You can click on
indicates that the object is Green checkmark the red cross or green checkmark to toggle between not
selected. selected or selected status for the associated objects in the

table.
Ared Cross X indicates that Icon Invokes a command when clicked, an icon is exactly like a
the object is not selected.

button.

Status Bar At the bottom of some individual views, tabs, and pages there
is a colored bar(s). This bar will change color and display
different messages depending on the status of the information
displayed or entered for the respective view, tab or page.

For mé?fe information . Although several views can be displayed on the desktop at any time,
regarding active views, refer to . . . PR . . . .
Section 2.3.1 - Active only one view is act.we or has .foc.us. T%ns is 1nd1c.ated l?y the highlighting
Location. of the active view Title bar. Within a view, there is again only one

location that is active.

The style in which an object is distinguished as active depends upon the
type of object (cell, button, etc.). Active buttons have heavily shaded
borders and a dashed/dotted frame around the button label. In the case
of a cell in a matrix/table, an active cell is distinguished by a thick cell
border and/or different background colour. For an item in a list, the
active item is highlighted.

e.4.1 Cells & Fields

This is a location in a view for supplying or viewing information (e.g.
stream names and temperatures). Cells are grouped as part of a matrix/
table, and fields are single cells in a view.

In some cases, fields or cells have an associated drop-down list,
indicated by a down arrow (:=f or J) in the cell or field.

Figure 2.9

This is shown in the left side
of Figure 2.9. Clicking on the Name Name
d.OWn _arrOW’ a§ shown on the Cooling W ater Cooling water
right side of Figure 2.9, to <emply | =l
open/access the drop-down A =
. Cooling * ater
list. Fired Heat [1000] L
Fired Heat [2000]
<0 |Haoi
HF Steam
| HP Steam Generation 'I
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Manoeuvring Through the Interface

2.5 Manoeuvring Through
[he Inferface

This software utilizes the Windows conventions regarding interaction
between the user and the application. These are described below.

2.5.1 Hot Heus - ALT Hey

Most labels such as the items on the menu bar, input cell identifiers, and
button labels, have a single letter underlined. This letter works in
conjunction with the ALT key as a hot key combination, the result of
which varies depending on the label type.

» For the menu bar Items (Eile for example), pressing ALT F opens the
drop-down menu under File.

Figure 2.10

File
[ Mew Chl+M
= Open Cil+0
& Save Cirl+5
Save Az Ctil+5hift+5
[4 File Descriptian... Ctrl+5hift+D
&} Frirt
PFrint Snapshot
D Frinter Setup r
E it AlesF4

» For field identifiers (Name for example), pressing ALT N moves the
active location directly to that field.

» For buttons (Add for example), pressing ALT A invokes the command of
the button.

The ALT key by itself automatically advances the active location to the
first item in the menu bar (File). The keyboard arrows move left and
right through the row, and the down arrow opens the active menu item.
If a drop-down menu has underlined letters, you can invoke the
command by using that letter only. For example, with the File menu
open, you can start a new case by pressing the N key.
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The following is a list of all hot key combinations and their related
commands, including all ALT key combinations.

Hot Key Combination ‘ Command

ALTEC ClipBoard Copy

also CTRL C

ALTEP ClipBoard Paste

also CTRL V

ALTET ClipBoard Cut

also CTRL X

ALTF A Save Case with another name
also CTRL SHIFT S

ALTF D Set Case Description
also CTRL SHIFT D

ESC Cancel previous action
F1 Displays Help Contents
also ALTH C

ALT F4 Exit the program

also ALT F X

CTRL C ClipBoard Copy
alsoALTEC

CTRL N Create a new case
also ALTF N

CTRL O Open an existing case
also ALTF O

CTRL S Save current case

also ALTF S

CTRL V ClipBoard Paste

also ALTW P

CTRL X ClipBoard Cut

also ALTET

CTRL F4 Close current Window
also ALTW C

CTRL F6 Send the front window to the back
also ALT WD

SHIFT F4 Close all Windows

also ALTWE

ALT FH Print a snapshot of the active form
ALTF N Create a new case
also CTRL N

ALTF O Open an existing case
also CTRL O
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Hot Key Combination ‘ Command

also SHIFT F4

ALT F P Print active forms of the Specsheet or Graphic
ALTF S Save current Case

also CTRL S

ALTFUG Setup Printer for printing the PFDs, Plots, or Snapshots
ALTFUR Setup Printer for printing Reports, Specsheet, or Text
ALT F X Exit the program

also ALT F4

ALTHA Displays Information about the program

ALTH B Submit or edit Bug Reports

ALTHC Displays Help Contents

also F1

ALT I P Displays Heat Integration Project

ALTIM Displays Heat Integration Manager

ALTIC Displays Heat Integration Case

ALTTP Access to user preferences

ALTTS Access the Script Manager

ALTW C Close current Window

also CTRL F4

ALT W D Arrange desktop Windows

also CTRL F6

ALTW E Close all Windows

ALT W I Arrange Icons at bottom of Screen

ALT W L Load a Previously Saved Window Layout (or a Hidden
Case)

ALTW S Save Current Window Layout for Future Use

CTRL SHIFT S Save Case with another name

also ALTF A

CTRL SHIFT D Set Case Description

also ALTF D

CTRL SHIFT F6

Bring the last window to the front




Interface 2-19

There are two ways to move
the active location:
* Move the mouse pointer
to the object and click.
* Pressing the TAB key.

2.5.2 Moving Through a View

Each cell, field, and button on a view is sequenced. You can move the
active location using the TAB (forward direction) and SHIFT TAB (reverse
direction) keys.

If the active location is on a cell in a matrix, the TAB key will not advance
you to the next cell in that matrix, but rather to the next active location
in the view (this can be a button or a field).

In some instances, such as input matrix found in the HI Case view,
Process Streams tab, you will automatically advance to the next input
cell when you press ENTER.

The active location of the cursor in a view is indicated in one of three
ways.
* Inthe case of a string (e.g. Name field), the entire string in the field will
be reverse highlighted.

« If the cellffield is numerical, another border is placed outside/inside the
cell/field border.

* Inthe case of a button, the perimeter of the button will be highlighted
and the label will be surrounded by a dashed frame.

Figure 2.11

If H20 was the active cell, pressing TAB would
advance the active location to the Edit Table button,
] ] ] while pressing sHIFT TAB would move back the active
Shows a field as the active location. location to Toggle Phase button.
Prope able: Prope able ) =] B3
Mame : IPropertyTabIaﬂA—/ Toggle Phase | Edit Table |
Pressure Enthalpy s
[kPa] [ki/kamole] HZ0 Benzene [Mole Fractn:»:lI
1 1013 BRI 03000 K]
F 101.3 1. 970+ 005 03000 W (]
E 101.3 .959e+005 03000 04 Shows the last
b 101.3 1.949=+005 03000 T active location in
] 101.3 -1.938e+005 0.3000 01 i
F 101.3 1.612e+005 03000 (] the matrix
la 101.3 1 57e+005 03000 (%]
4 1013 1 5005 03000 01-
Kl 3
L : Ligud Phaze W Wapour Phase
"~ Setup Table | Pots | Notes |
x [ CakulstedOK ] ® .
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Name
HotOi | 2

LP Steam P
MFP Steam

HF Steam

Hat 0l

Fired Heat (1000°
Fired Heat (2000
Wery High Tempe ™) L

If a cell/field allows for
selection from a drop-down
list, the cell/field will contain a
down arrow _x] at the right
side of the cellffield.
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£.5.J Entering Dafa
Supplying Input in Cells/Fields

When the required input is a name of an item (e.g., stream, utility, fluid
package, etc.), you can either supply the input directly via the keyboard,
or in some cases (e.g., selecting a Utility Stream name) select the item
from a drop-down list of appropriate responses.

If you are supplying the input from the keyboard, (e.g., creating a new
stream), click in the cell/field, then enter the text and press ENTER.

If the input is numerical, the approach is slightly different. When you
begin supplying a number for a numerical cell/field, your input is
displayed in the cell/field and the Unit list appears beside the cell/field.
The Unit list is like a drop-down list that displays the current default unit
for the cell/field property. When you have supplied the number and
press ENTER, the program assumes that the default unit is the selected
unit for the value entered.

Figure 2.12

Pressue—————| The Unit list shows
[roid [tw 2 = the default units, bar.

As numerical input for a
parameter is supplied, the
value appears in the field.

If you are supplying the number in a unit other than the default, there
are two methods available for identifying your unit.

Input Method ‘ Description

Keyboard Enter a space after the number and then begin typing in the name of
the unit. The drop-down list of available units opens, and the entered
unit will be highlighted in the drop-down list.

Mouse After supplying the numerical value, but before pressing ENTER,

open the drop-down list by clicking on the down arrow j and select
the desired unit from the list.
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A drop-down list is indicated

by a down arrow ( _=| or ﬂ)
within the cell or field.

The keyboard Up and Down
arrows can be used to move
through the list. Pressing
ENTER selects the highlighted
item. The mouse can also be
used to select the item
directly.

Drop-down Lisfs and Scroll Bars

Drop-down list provides a list of commands/options to choose as input.
These commands/options can be accessed via the mouse, or by
keyboard input. Once a drop-down list is opened, manoeuvring through
the list is accomplished with the mouse or keyboard.

A drop-down list for a text cell/field can be opened at any time by
clicking the appropriate arrow within the cell/field. This opens the drop-
down list and moves the active location to that cell/field. You can also
open the drop-down list for the current active cell/field by pressing the
SPACE BAR and then the keyboard down arrow.

For a numerical cell/field, refer to the above Supplying Input in Cells/
Fields section for information.

Figure 2.13

Click to move

Compogite Curve ;I .
Lomposite Luree = Up oneitem
Grand Composite Curve —

Balanced Camp. Curves ~

Utility Composite Curve

Shifted Compasite Curves \Scroll button

Shifted Balanced Comp. Curves
Uszer Supplied Utility Load

Combined Heat Cascade Curve E
Haot anng_Fnrce Curve

= = = = = = = /E Click to scroll

Erthoioy b4

Yigw Standdlone Plat down one page

Click to move down one Item

Once a drop-down list is opened, you can manoeuvre through it in
several methods.

» The most convenient method is via type-matching. Once a drop-
down list is opened, keyboard input is interpreted to find the first
menu item which best matches your input. As you continue to supply
input, the matching continues. Pressing ENTER terminates the string
and accepts the highlighted item. You can also use the keyboard
arrow keys to move to any item.

 |If the menu does not have many items, it appears without scroll
bars. In this case, you can use the mouse to directly select the
desired item, or use the up and down keyboard arrows to mark the
item and then select it with the ENTER key.
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You can use the mouse
pointer to make an insertion
point somewhere in the
number and make selective
changes.

2-22

In addition, the PAGE UP and PAGE DOWN keys move the menu one
page, and the HOME and END keys take you to the first and last item,
respectively. The desired item is selected by highlighting it and
pressing ENTER.

The Scroll Bar/Scroll Button provides similar functionality. Clicking
the Up and Down Scroll Arrows advance the menu one item. The
scroll button can be clicked and dragged up and down to quickly
scroll the menu. The desired item can then be selected by clicking
on it.

Clicking the space between the scroll button and the scroll arrow
advances the menu up or down one page. The desired item can
then be selected by clicking on it.

Edifing Input

Editing input for a text cell/field can be done in two ways:

When the cellffield is active, any input you supply will overwrite the
previous input. In some cases, if you want to edit the text and not
completely overwrite the information, you can click in the active
location (the cell or field) again to reposition the cursor.

You can use the drop-down list to replace the previous input

You have a choice when editing numerical input.

Click the cell/field to make it the active location, then type in a new
value and press ENTER. The input is accepted assuming the default
units.

You can change the units of a cell/field by activating the cell/field you
want to change, positioning the cursor at the end of the value and
pressing the SPACE BAR. You can then either select the new unit from
the drop-down list or typematch the unit.

Another method is via selective modification. With this route, you
place an insertion point somewhere in the string and make selective
changes.
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2.5.4 Closing Views

There are four ways to close a view:
+ Double-click on the Operation icon in the upper left corner of the
view.

» Click once on the Object icon to open the drop-down menu. The
Close command in this drop-down menu has the C underlined.
Press the c on the keyboard to close the view.

* Click the Close icon.
* CTRL F4 closes the active view.

Figure 2.14

Object icon menu Close ico
¥ HI Case: Case 1 Targets
. - x| | Composite Curve |
Size lpy | Cold T. | Cold Enthalpy - Sonass I Cune)
Miriirnize: IC] [kJ/h] -
M agirnize 00 155.0 4000 T
00| 1120 3140 I
Close CulF4 [0 40.0 6200 :
00 200 2200
Mest Chl+FE S —
—_— [
iew Standdlone Table Yiew Standdlone Plat
Summary J Utility T argets J Fange Targets  Plots/Tables
DTmin flO00C Heating |NCHNEEEEN Cooino [NSHFSERN 3
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The Trace Window cannot be

opened separately.
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Trace Window

c.b Trace Window

At the bottom of the desktop, there is a window that displays status
messages and detailed solver information. This window is referred to as
the Trace Window.

c.6.] Opening and Sizing fhe Window

To open the Trace Window, position the mouse pointer on any part of
the extra thick border directly above the status bar. When the mouse

pointer changes to a sizing arrowhead {, click and drag the border
vertically.

2.6.2 fAvailable Informaion

The Trace Window has three main functions:
It displays iterative calculations for certain operations. These are
shown in black.
» It displays scripting commands, shown in blue.

+ If an operation has an error or warning, but still solves, this message
is shown in red.

An example of the contents shown in the Trace Window is displayed in
the figure below. The Trace window has a vertical scroll bar, which allows
you to move through its contents.

trialfp. SCP
trial fp_ S0P
trialfp.SCP

Saving case
Completed.

trialfp.SCP:

{116} : Message "Viewable.500. {FluidPackageManager) /HCFluidPackage.200.2" "add 5" =]
{117): SpecifyText "Viewable 500. (FluidPackageManager) /HCFluidPackage. 200.2" “:name.0" "Wilson"
{118): Message "/UNSETMONIKER" “ViewMacroEditor"

Playback halted by error {Line L18)

D:%Progran Files\HyprotechiConcept 5.0 Build 48471\CASES) failadscript. hed. ..

I
[

| [
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2.6.3 Object Inspect Menu

You can access the Object Inspect menu of the Trace Window by placing
the mouse pointer over the Trace Windows and right-click. The figure
below displays the Object Inspect menu.

,‘T View Trace Properties
Sef trace window Fonk
& Durmp Current Trace to File

Clear Trace Window

Caopy all trace information

The commands available in the Object Inspect menu for the Trace
Window are:

Command ‘ Description

View Trace Properties Allows you to open the Trace Properties view as shown in
the figure below:

»? Trace Properties | x|

Trace File Mame:
|TF|ACE.LD Gl

Histary Length [Lines 1-1000):
|1 [T}

I~ Trace to File Continuously
I~ Verbose

vt _|

The features available in the Trace Properties view are:

« Trace File Name. This field displays the file name to
which the contents of the Trace Window can be
written (by default Trace.Log).

» History Length. This field represents the number of
lines that the Trace Window keeps in its history.

* Trace to File Continuously. When this checkbox is
checked, the Trace Window contents are written to
the Trace File.

* Verbose. When this checkbox is checked, the Trace
Window displays solver information for all the
operations in the case.

Set trace window font Allows you to select the font size and type that appears in
the Trace Window.

Dump Current Trace to Allows you to dump the current contents of the Trace
File Window into the Trace File.

Clear Trace Window Clears all the information from the Trace Window.

Copy all trace Allows you to copy all the information in the Trace Window
information in to the clipboard.
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3 File Menu Options

3.1 FlE MENU oo 2
3.2 NeW COMMANG ...coiiiiiieiiiiiieee et 3
3.3 OpeNn CoOmMMANG .....cooi i e e e e e e e e s e rr e e e e e e e 4
3.4 Save COMMANG ......uviiiiiiiiiiie et 5
3.5 Save AS COMMAND ...cooiiiiiiiiiiiiiiee et 6
3.6 File DESCIIPLION .cciiiiie it e e e e e e e 7
3.7 Print COMMAaNAS ....uueiiiiiiiiiie it 8

3.7.1 Printing Datasheet.............oeeiiiiiiiiiieee e 9

3.7.2 Printing PIOLS ...couviiiie i 12
3.8 EXit COMMANG...ccoiiiiiiiiiiiieie e 12
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File Menu

31 File Menu

The File menu is the first menu available in the menu bar. The file menu
contains most of the commands related to manipulating files and all the
print commands available in the program. The figure below displays the
File menu.

Figure 3.1

File

[ Mew Crl+M
= Open Tk
E save Cirl+5
Save Az.. Chil+Shift+5
[4 File Description... Chrl+S hift+D
&) Print
Frint Snapshot
D Printer Setup 4
Ezit Alt+Fd

You can access the File menu by doing one of the following:

* Move mouse pointer over the File menu in the menu bar and click.
* PressALTF.
* Press ALT and press the down arrow key.

If you have previously saved a case in the program, the case name will
appear below the Exit command. You can select the case name to open
the case, without using the Open command. The program’s quick access
to case option stores up to five cases.
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3. New Command

You can also press CTRL N to The New command creates a new case. If a case is opened when the

access the New command. : . .
command is selected, you will be prompted to save the current case if
there have been changes since the last save.

You can have only one file open at any time. So whenever you create a
new case or open afile, the program closes any active case in the
program before the new case is created or selected file is opened.

To create a new case:

1. Open the File menu and select New.

* If you have an active case that has not been modified since its
last save, Concept will close the active case.

« If you have an active case that has not been saved, the program
will open a view that prompts you to select one of the three
options: save the case, close the case without saving, or abort
creating a new case.

Concepts

Do wou want ko save changes made to D:iProgram Files\AspenTechConceptual Engineering Products
6. 1Y Cases\Sample.hed 7

Mo | Cancel |

2. After ensuring there are no active case, the program create a new
case. The new case is indicated by the blank desktop and the
NoName.hcd in the title bar.

D | Alternatively, you can also create a new case by clicking the New Case
icon.

New Case icons
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You can also press CTRL O to
access the Open command.

Alternatively, you can also
open a case by clicking the
Open Case icon.

|

Open Command

3.3 Open Command

The Open command opens an existing case. If a case is open when the
command is selected, you will be prompted to save the current case if
there have been changes since the last save.

You can have only one file open at any time. So whenever you create a
new case or open afile, the program closes any active case in the
program before the new case is created or selected file is opened.

To open an existing case:

1. Select File-Open from the menu bar.

* If you have an active case that has not been modified since its
last save, Concept will close the active case.

« If you have an active case that has not been saved, the program
will open a view prompting you to either save the case, close the
case without saving, or abort creating a new case.

2. After ensuring there are no active case, the program opens the Open

Case view.
Figure 3.3
Open Conceptual Engineering Case ﬂ E
Loak jn IaCases j - = BB~

= fluidpackage
= Sanple

File: name: I j Open I
j Cancel |

Files af tupe: IConceptuaI Enginesring Files [* hed)
v

3. Select the case you want to open and click the Open button.
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You can also press CTRL S to
access the Save command.

The program automatically
saved the case in the default
file folder. Refer to section
Locations Page from
Section 5.4.4 - Files Tab for
more information regarding
the default file folder.

34 Save Command

The Save command saves the active case of the program as a *.hcd file.
When saving a case for the first time, use the Save command and supply
the file name and file path.

To save a new case:
1. Open the File menu.
Select the Save command.

The program will open the Save Case view.

Ll

You must enter a name for the file in the File name field.
You can also select where the file is to be saved using the Save in
drop-down list.

Figure 3.4

Save Conceptual Engineering Case ﬂ E

Save i | =3 Cases j = EF |EER
(28] Histary
Diesktap
My Documents
E‘. My Camputer

=4 3% Floppy &)

=3 Local Disk [C:)

=3 Local Disk [D:]

B (23 Program Flles

- (2 AspenTech
My Documents |23 Conceptual Enginesring Praducts 6.1

Cases

File name: IEnter file name here j Save I
Save as ype: IConceptuaI Enginesring Files [* hed) j Cancel |

4

5. Click the Save button, when you are done entering the name and
selecting the file path. The Save Case view will close, and the
program will save the new case with the appropriate file extension,
* hcd.

If the case has been previously saved, the Save command updates the
information in the file.
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=l

Save Case icon

You can also press CTRL SHIFT
S to access the Save As
command.

Save As Command

To save a previous case:
1. Open the File menu.
2. Select the Save command.

3. The program will save the active case in the same file path. The
existing case in the disk is replaced with the active case.

You can also save a case by clicking the Save Case icon. The Save Case
icon has the same function as the Save command.

3.5 Save fis Command

The Save As command saves the active case of the program as a *.hcd
file. If you want to change the file name or location of a previously saved
case, use the Save As command.

To save a previous case as a new name or in new file path:
1. Open the File menu.
2. Select the Save As command.

3. The program will open the Save Case view.

Save Conceptual Engineering Case ﬂ E
Save in IaCases j & = BB~
= fluidpackage
File name: IPreheal_Tla\rl j Save I
Save as upe: IConceptuaI Engineering Files [* hed) j Cancel |
v
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The program automatically 4. You can enter a new name for the file in the File name field. The
saved the case in the default ; ; : ;

fle folder. Refer to Soction Erogram automatically attaches the appropriate file extension,
Locations Page from -hed. . . . . .
Section 5.4.4 - Files Tab for You can also select a different file path for the file using the Save in
more information regarding drop—down list.

the default file folder.

You can also press CTRL SHIFT When you select the File Description command, the File Description

D to access the File . . - . . .

Description view. view appears. The File Description provides a simple text editor for you

to enter a description of the case.

Figure 3.6

’-’ File Description |- [Of <]
Description:
Created 23/22/2002 =]
This file contairs:
a gimple column
a complex column separation
a residue curve map plot
a heat integration targeting case]
J |

The information entered in the File Description view is saved when you

save the file. So if somebody else open the file, they can access the File
Description view and read what the file is about.

For effectiveness, the program recommends the File Description be

used to describe the overall file, not a specific operation or project
within the file.
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The Print Setup view varies
with different printers.

3-8

Print Commands

3.1 Print Commands

There are three print commands available under the File menu.

Figure 3.7

File:

[ Hew
(= Open
[ save

Save Az,

Chil+M
Cil+0
Chl+5
Ctrl+5hift+5

[4 File Descriptian...

Ctrl+5hift+D

&% Frirt

PFrint Snapshat

@ Frinter Setup

E sit

r Graphic Frinter...
AllF4 Bepaort Printer

The table below lists and describes the three print commands:

Command ‘ Description

Print

Allows you to open the Select Datablocks to Print view. This view
lists the available Datasheets for the currently active object. You can
select a Datasheet and either preview or print it. Refer to Section
3.7.1 - Printing Datasheet for more details.

Print Snapshot

Allows you to print a bitmap of the currently active view. Use this
command when you want to print a view that does not have a
Datasheet associated with it. Plots can be printed using this
command.

Printer Setup

Opens a sub-menu containing two commands: Graphic Printer and
Report Printer.

If you select the Graphic Printer command, the Print Setup view for
graphics appears. The Print Setup view allows you to select the
printer, paper orientation, paper size and source. Use the Graphic
Printer command to setup the printer when printing plots and
shapshots.

If you select the Report Printer command, the Print Setup view for
reports appears. The Print Setup view allows you to select the
printer, paper orientation, paper size and source. Use the Report
Printer command to setup the printer when printing Datasheets,
reports, and text.
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3.1.1 Prinfing Datasheef

The list of available The Datasheet displays all Worksheet-related information, which can
datablocks in the Select . . s : .
Datablocks to Print view 1ncl}1de 1npujt spe?lflcatlonls and calculated results. You can customize
varies depending on the the information displayed in the Datasheet on the Select Datablocks to
selected view. Print view.

To access the Select Datablocks to Print view:
1. Select the view containing the information you want to print.
2. Then select the Print from the File menu.

The figure below displays the Select Datablocks to Print view for an
Azeotrope Analysis view.

Figure 3.8

b’SeIett Datablock(s) to Print for HI Scenario "Scenario 1™ H=l B

—Awailable D atablock:

Print
¥ Plats = Select All | LI

- Data

= [~ TenttoFile
|'I'jlgets Invert Selection | [ | Delinited

v Summary

- Uity Targets Set Preferences Freview...
rgm oo | e |
¥ Tables x| Use Preferencesl
Checked Datablocks will be included in the Datashest. EamtiLepmnt: |
Datablacks with trailing elipses have additional options that et
will appear here when selected. ETeE |

The following table lists and describes the object in the Select
Datablocks to Print view:

Object ‘ Description

Available Contains all the Worksheets available for the Datasheet of the
Datablocks list selected view. You can expand the list by clicking the “+”
symbols beside the Worksheet, or shrink the list by clicking the
“-" symbols beside the Worksheet.

You can select which Worksheets will appear in the Datasheet
by checking or unchecking the corresponding checkboxes in
the Available Datablocks group.

Select All button Allows you to check all the Worksheet in the Available
Datablocks list, thus informing the program to include all the
Worksheets information into the Datasheet.

Invert Selection Allows you to reverse the status of all the checkboxes in the
button Available Datablock list. So any checked checkboxes in the list
becomes uncheck and vice versa for unchecked checkboxes.
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Example:

You can save a preference for
the Column Design view, and
apply the preference to a
different Column Design view.
However, you cannot apply
the preference to an
Azeotrope Analysis view.

This button is available when
the Text to File checkbox is
unchecked.

This button is available when
the Text to File checkbox is
checked.
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Print Commands

Object ‘ Description

Set Preferences
button

Allows you to save the current status of the Worksheet
checkboxes in the list as a preference. You can apply the saved
preferred selection/preference into other Datasheets with the
same view type.

Use Preferences
button

Allows you to apply the saved preference on to the Datasheet
of the current view. If no preference was saved, the program
default preference setting is applied. The default preference is
to include all the available Worksheet into the Datasheet.

Print button

Allows you to print a physical copy of the Datasheet using the
current setup on the Select Datablocks to Print view.

Text to File
checkbox

Check this checkbox to print the Datasheet to an ASCII file.

When this checkbox is checked the Delimited checkbox is
made active and the Format button replaced the Format/Layout
button.

Delimited checkbox

Check this checkbox to apply the delimiter in the ASCII file.

This checkbox is only available if the Text to File checkbox is
checked.

Preview button

Allows you to open the Report Preview view. The Report
Preview view contains an image of how the printed Datasheet
will look like. Refer to section Report Preview View for more
information.

Format/Layout
button

Allows you to open the Session Preferences Format / Layout
view. This view allows you to manipulate the format and layout
of the Datasheet.

The view is also the same as the Reports tab, Format / Layout
page in the Session Preference view. For more information
regarding the Session Preferences Format / Layout view, refer
to Section 5.4.3 - Reports Tab.

Format button

Allows you to open the Session Preferences Text Format view.
This view allows you to manipulate the format of the Datasheet.

The view is also the same as the Reports tab, Text Format
page in the Session Preference view. For more information
regarding the Session Preferences Text Format view, refer to
Section 5.4.3 - Reports Tab.

Print Setup button

Allows you to open the Print Setup view. This view allows you
to select the printer, the paper orientation, the paper size, and
the paper source.
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To access the Report Preview
view, click the Preview button
on the Select Datablocks to
Print view.

Report Preview View

The Report Preview view allows you to see the Datasheet before printing
a physical copy or saving the Datasheet as a text file. The figure below
displays a Report Preview view of a Heat Interrogation case.

Figure 3.9
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The following table lists and describes the objects available on the
Report Preview view:

Object ‘ Icon ‘ Description

Format/Layout Allows you to open the Session Preferences Format /
button Layout view. This view allows you to manipulate the
format and layout of the Datasheet.

The view is also the same as the Reports tab, Formate /
Layout page in the Session Preference view. For more
information regarding the Session Preferences Formate /
Layout view, refer to Section 5.4.3 - Reports Tab.

Print Setup Allows you to open the Print Setup view. This view allows
button you to select the printer, the paper orientation, the paper
size, and the paper source.

Update button Allows you to update the information/values on the
Datasheet.

Print button Allows you to print the current Datasheet.

Close button Allows you to close the Report Preview view.

Zoom Out icon Allows you to zoom out/away from the Datasheet image.
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For more information about
printing plots, refer to Section
8.5 - Print Plot

You can also press ALT F4 to
access the Exit command.

3-12

Exit Command

Object ‘ Icon ‘ Description

ZoomFit icon Allows you to resize the width of Datasheet image to fit
| into the current view.

Zoom In icon Allows you to zoom in/towards the Datasheet image.

=]

3.1.2 Prinfing Plofs

There are two methods to print a plot:

» Select the plot view, and then select the Print Snapshot from the
File menu.

» Right-click the plot area and select the Print Plot command from the
Object Inspect menu.

3.8 Exir Command

Select the Exit command to close and leave the program. You will be
prompted to save the current case if any changes occurred since the last
save.
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4 Edir, Manaoers, & Features
Menu Opfions
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Edit

B Cut  Chilex
Copy  Chl+C
BR Paste Chlsv

Edit menu
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Edit Menu

41 Edif Meno

The following commands are available in the Edit menu:

Command ‘ Description

Cut Allows you to remove the selected cell(s) from the current view. You
can then use the Paste function to place the removed cell(s) in
another location or in another application.

Copy Allows you to copy the selected cell(s) to the Clipboard. You can
then use the Paste function to place the copied cell(s) in another
location or in another application.

Paste Allows you to place the copied or cut selections in the location of
your choice.

4.2 Managers Menu

The Managers menu contains a list of commands to open the various
manager views. Depending on which program package you bought,
some commands may be unavailable.

You can access the Managers menu by doing one of the following:
» Move mouse pointer over the Managers menu in the menu bar and
click.
e Press ALT M.

4.2.1 DISTIL

In DISTIL, the following commands are available in the Managers
menu:

Figure 4.1

Managers
A Fluid Package Manager
2 Strearn Manager

s Thermodynamic Workbench Manager...
2 separation Manager. .,
_fﬂ Azeotropic Separation Managet ...
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A brief description of each command is provided in the table below
along with a link to the chapter that contains more information about
the command:

Command

Fluid Package
Manager

Description

Allows you to open the Fluid Package Manager view. This
view manages fluid packages which are the basis for
some simulation cases.

For more information:

Refer to Chapter 9 - Fluid
Package Manager.

Stream Manager

Allows you to open the Stream Manager view. This view
contains a number of material streams.

Refer to Chapter 6 -
Stream Manager from the
Thermodynamic
Workbench manual.

Thermodynamic
Workbench Manager

Allows you to open the Thermodynamic Workbench
Managers view. This view manages the creation, deletion,
and modification of the four thermodynamics operations:
Phase Equilibrium, Property Table, Pure Component
Regression, and Fluid Phase Regression.

Refer to Chapter 1 -
Thermodynamic
Workbench Manager from
the Thermodynamic
Workbench manual.

Separation Manager

Allows you to open the Separation Manager view. This
view manages the creation, deletion, and modification of
the four separation operations: Simple Column, Three
Product System, Column Sequencing, and Complex
Column.

Refer to Chapter 1 -
Separation Manager from
the Separation manual.

Azeotropic
Separation Manager

Allows you to open the Azeotropic Separation Manager
view. This view manages the creation, deletion, and
modification of the six separation operations: Azeotrope
Analysis, Residue Curve Map, Distillation Region
Diagrams, Column Design, Azeotropic Column
Sequencing, and Split Generator.

Refer to Chapter 1 -
Azeotropic Separation
Manager from the
Azeotropic Separation
manual.

4.2.2 HX-Nef

In HX-Net, the Managers menu contains only one command:

Managers

@ Heak Integration Manager.. . |

Refer to Chapter 1 - Heat
Integration Manager from
the Heat Integration manual.

» Heat Integration Manager. Allows you to open the Heat Integration
Manager view. This view manages the creation, deletion, and
modification of the two Heat Integration operations: HI Projects and
HI Cases.

4-3
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Features Menu

4.3 Fealures Meno

The Features menu contains a list of commands to open the operation/
tool property views. Depending on which program package you bought,
some commands may be unavailable.

You can access the Features menu by doing one of the following:

» Move mouse pointer over the Features menu in the menu bar and
click.
* PressALTF.

431 DI5TIL

In DISTIL, the following commands are available in the Features menu:

Eeatures
[2% Pure Component Regression. ..
E Fluid Phase Regressian. ..

D Property Table...
B Phase Equlibrium Properties. ..

@-1-. Simple Colurn Design. ..
ilé'} Complex Column Design. ..
{z,g Column Sequencing. ..

‘E Three Produck Systems. ..

L Azeotrope Analysis. ..

& Distillation Region Diagram. ..
& Residue Curve Map. ..

@1.. Graphical Calumn Design. ..

38 s,

{i,{j Azeotropic Column Sequencing.. .
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A brief description of each command is provided in the table below
along with a link to the chapter that contains more information about
the command:

Command

Pure Component

Description

Allows you to access/create a new Pure

For more information:

Refer to Chapter 4 - Pure

Regression Component Regression operation. Component Regression from the
Thermodynamic Workbench
manual.

Fluid Phase Allows you to access/create a new Fluid Phase Refer to Chapter 5 - Fluid Phase

Regression Regression operation. Regression from the

Thermodynamic Workbench
manual.

Property Table

Allows you to access/create a new Property
Table operation.

Refer to Chapter 3 - Property Table
from the Thermodynamic
Workbench manual.

Phase Equilibrium
Properties

Allows you to access/create a new Phase
Equilibrium Properties operation.

Refer to Chapter 2 - Phase
Equilibrium from the
Thermodynamic Workbench
manual.

Simple Column
Design

Allows you to access/create a new Simple
Column Design operation.

Refer to Chapter 4 - Simple Column
from the Separation manual.

Complex Column
Design

Allows you to access/create a new Complex
Column Design operation.

Refer to Chapter 2 - Complex
Column from the Separation
manual.

Column Sequencing

Allows you to access/create a new Column
Sequencing operation.

Refer to Chapter 5 - Column
Sequencing from the Separation
manual.

Three Product
Systems

Allows you to access/create a new Three
Product Systems operation.

Refer to Chapter 3 - Three Product
System from the Separation
manual.

Azeotrope Analysis

Allows you to access/create a new Azeotrope
Analysis operation.

Refer to Chapter 2 - Azeotrope
Analysis from the Azeotropic
Separation manual.

Distillation Region
Diagram

Allows you to access/create a new Distillation
Region Diagram operation.

Refer to Chapter 5 - Distillation
Region Diagram from the
Azeotropic Separation manual.

Residue Curve Map

Allows you to access/create a new Residue
Curve Map operation.

Refer to Chapter 6 - Residue Curve
Map from the Azeotropic
Separation manual.

Graphical Column
Design

Allows you to access/create a new Column
Design operation.

Refer to Chapter 4 - Column Design
from the Azeotropic Separation
manual.

Split

Allows you to access/create a new Split
Generator operation.

Refer to Chapter 7 - Split Generator
from the Azeotropic Separation
manual.

Column Sequencing

Allows you to access/create a new Azeotrope
Column Sequencing operation.

Refer to Chapter 3 - Azeotropic
Column Sequencing from the
Azeotropic Separation manual.

4-5
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Features Menu

4.3.2 HX-NEE

In HX-Net, the following commands are available in the Features menu:

Figure 4.4

Features

B HI Case...
1122] HI Project...

A brief description of each command is provided in the table below
along with a link to the chapter that contains more information about
the command:

Command Description For more information:

HI Case Allows you to access/create a Refer to Chapter 2 - Heat
new Heat Integration Case Integration Case from the Heat
operation. Integration manual.’

HI Project Allows you to access/create a Refer to Chapter 4 - Heat
new Heat Integration Project Integration Project from the
operation. Heat Integration manual.
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Tools Menu

51 Tools Menu

You can access the Tools menu by doing one of the following:

» Move mouse pointer over the Tools menu in the menu bar and click.
* PressALTT.

Toals

Script Manager.

Macro Language Editar. ..

Freferences...

The following commands are available in the Tools menu:

Command ‘ Description

Script Manager Allows you access to the Script Manager.

Macro Language Editor Allows you access to the program’s Macro Language
Editor view.

Preferences Allows you access to the Session Preferences.

5.2 Scripk Manager Command

The Script Manager view is a tool that records all your case interaction,
with respect to all information specified. The recorded script can be
played back at a later time. Select the Tools-Script Manager command
from the menu bar to open the Script Manager view.

Figure 5.2

¥ Script Manager
Path:  d:program fileshaspentechiconceptual engineering products 6.1
Sciipt Files Directaries

Flay | | | Lancel
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The following are some important points when using the Script feature:
» Changes made in the Session Preferences are not saved in the
script.
» Scripting is always done in the program internal units.

e Scripting is Name specific, so stream and operation names in a
script must be identical to those in the case in which you are running
the script.

» For the playback of a script, the simulation case MUST BE
EXACTLY as it was when the script was recorded, so that the
program can perform all the steps in the script.

5.2.1 Recording

The procedure for recording a new script is as follows:

1. Save your simulation case. Since the case must be in exactly the
same condition for playback of the recorded script, this is generally
a good idea.

Open the Tools menu.
Select Script Manager. The Script Manager view appears.

Select a directory from the Directories list in which the script file will
be saved.

5. Click the New button. The program closes the Script Manager view
and displays the New Script view.

MName I" SCP
Description ||

6. Enter a name in the Name field for the script. If you want, you can
also enter a description for the script in the Description field.
If you did not add an extension to the script file name, the program
automatically adds the *.scp extension.

o0 7. Click the Record button to start recording. The program closes the
) New Script view. Notice the red Record icon in the lower right corner
Record icon
of the desktop.

8. Perform each task that you want to record.

5-3
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At any time during the
playback, you can stop the
script by opening the Script
Manager view and clicking the
Stop Play button.

o0

Playback icon

5-4

9.

When you finish recording commands, open the Script Manager
view and click the Stop Recording button.

If you would like to save the case, DO NOT save it with the same name as
in step #1, as this will prevent you from playing back the script.

5..2 Playbach

In order to play a script, the simulation case must be in the same state as
it was prior to the recording of the script.

Follow this procedure to play a script:

1.

2.
3.
4

Open the case that is associated with the script.
Open the Tools menu.
Select Script Manager. The Script Manager view appears.

Select the script name in the Script Files list. If your script is not
listed in the default directory, you can select a different path in the
Directories list.

Click the Play button. The program closes the Script Manager view
and begins playing back the script. Notice the green Playback icon
in the lower right corner of the desktop.

The steps of the script playback are shown in the Trace Window.
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2. Macro Language Edifor

Selecting the Macro Language Editor command opens the program’s
Macro Language Editor view as shown below.

Figure 5.4

& Macrol [macro) - HYSYS Macro Language Editor [des... B[] B3

File Edt View Macro Debug Sheet Help@—-— |
BEEU@E Y » M gt | » 5= [
For more information,
=l consult the Online
i o Hoin = help by selecting

| Help-Editor Help in

End Jub the menu bar of the

Macro Language
Editor view.

Prioc: |Main

‘ of]

2

The Macro Language Editor is an interactive design environment for

developing, testing, and executing WinWrap Basic scripts. The editor

uses a syntax that is similar to Microsoft Visual Basic®.
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The Session Preferences
view can be accessed only
through the Tools menu.

=l

Save preference file icon

|

Load preference file icon
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Preferences

54 Preferences

The Session Preferences view in the program is used to specify default
information for the simulation case. This information includes Units,
Colours, Fonts, Icons, etc., for the simulation. The Session Preferences
can be saved for the use in other files, and more than one Session
Preferences can be created and saved.

You can open the Session Preferences view by selecting Preferences
from the Tools menu. The Session Preferences view contains five tabs:
General, Variables, Reports, Files, and Resources.

Common to each tab are the two icons along the bottom of the Session
Preference view.

Name ‘ [[ofe]y] ‘ Description

Save Allows you to save the preference to a file. You must
preference file =] provide a new file name and/or location to which the
preference is saved.

Load - Allows you to load the saved preferences from a previous
preference file = program session.

Saving @ Session Preference

To save a preference file:

1. Click the Save preference file icon. The Save Preference File view
appears.

Specify the name and location for your preference file.
Click the Save button.

L.oading a Session Preference

To load a preference file:

1. Click the Load preference file button. The Open Preferences File
view appears.

Browse to the location of your preference file (*.prf).

Select the file you want to load and click the Open button.
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541 General Tab

The General tab shown in the figure below contains three groups: Errors,
Show ToolTips, and Data Extraction.

Figure 5.5

-z Session Preferences (CONCEPTS.PRF)

I Display Numerical Emrars in Trace Windaw

I Show ToalTips
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Aspen Plus Version [12.1
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= =

Dafa Extraction Group

The Data Extraction group allows you to specify the version of the Aspen
Plus backup file you are going to extract information from. For example,
the simulation file that contains the information you want was created
in Aspen Plus version 11.1. Enter 11.1 in the Aspen Plus Version field.

The value in the Aspen Plus Version field is only applicable to HX-Net.

Errors Group

The Errors group contains two checkboxes which when checked will
send the specified errors to the Trace Window. When these checkboxes
are checked, you will not be prompted to acknowledge errors.
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— Inlet T ‘ Outlet T
[C] [C]
HF steam 255.0, 2540
MF steam 209.0 R T
LF steam 150.0
Tt 0,00 431.0 F

For instance, you can view
stream data in the Data tab,
Process Streams page of a HI
Case view, by placing the
cursor over any cell in the table
and the tool tip appears.
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Show ToolTips Group

Tooltip is a pop up or fly by that contains information related to an
object. The tool tips are displayed by placing the mouse pointer over the
associated object.

The Show ToolTips group contains five checkboxes that allows you to
customize what information appears on the tool tips.

Show ToolTips. Check this checkbox to display the tool tip for
objects that contain tool tip information.

When the Show ToolTips checkbox is checked, the Use ToolTips
checkbox in the Resources tab, Cursors page will also be checked.

Value in EuroSI Units. Check this checkbox to display the EuroSl
units in the tool tips. Uncheck this checkbox to remove the EuroSI
units from the tool tips.

Value in Field Units. Check this checkbox to display the Field units
in the tool tips. Uncheck this checkbox to remove the Field units from
the tool tips.

Value in Sl Units. Check this checkbox to display the Sl units in the
tool tips. Uncheck this checkbox to remove the Sl units from the tool
tips.

Value Calculated By. Check this checkbox to display the method of
calculation in the tool tips. Uncheck this checkbox to remove the
method of calculation units from the tool tips.
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54 ¢ Variables Tab

The Variables tab contains two pages: Units and Formats.

Unifs Page

The Units page allows you to select the unit that is to be used in the

current session.

Figure 5.6

Variabl

-z Session Preferences (CONCEPTS.PRF)
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===

The Unit page contains two groups: Available Unit Sets and Display

Units.

The following table contains a list and description of the objects in the
Available Unit Sets group:

Object ‘ Description

Available Unit
Sets list

Allows you to select the unit set for the current session and contains
all the unit sets available in the current session.

5-9

Clone button

Allows you to clone a default unit set. You can only modify custom
unit set. Refer to section Adding a New Unit Set for more
information.

Delete button

Allows you to delete only custom unit sets. Refer to section Deleting
a Unit Set for more information.

Unit Set Name
field

Displays the name of the selected unit set. You can only modify
names of the custom unit sets.
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The following table contains a list and description of the objects in the
Display Units group:

Object ‘ Description

You cannot delete the
program’s default unit sets.

5-10

Display Units Contains a list of variables and the units associated to the variables.

table The units associated to the variables changes depending on the unit
set selected. You can only modify the units associated to the
variables of a custom unit set. Refer to section Change the Unit of
a Variable for more information.

View button Allows you to see the unit conversion of the selected unit from the
Display Units table.

Add button Allows you to add a unit conversion for the selected variable from

the Display Units table.You can only add new conversion units for
the variable of a custom unit set. Refer to section Adding a Unit
Conversion for more information.

Delete button

Allows you to delete a user added unit conversion from a variable of
a custom unit set.

The program has three default unit sets. The default unit sets are:
EuroS], Field, and SI. These three sets are fixed, in which none of the
units associated to the variables can be changed. Since you want to
display information in units other than the default, the program allows
you to create your own custom unit sets.

Adding a New Unif Sef

You can create the new custom unit sets by cloning an existing set and
altering it. The procedure is as follows:

1. Select the unit set you want to modify from the Available Unit Sets

group.

2. Click the Clone button.

Figure 5.7
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The programs clones the selected unit set and automatically gives a
default name to the new unit set. The default name is NewUser.

3. The default name appears in the Available Unit Sets list and in the
Unit Set Name field. Notice that the text in the Unit Set Name field is
blue in colour, which means you can change the default name.

The units used in the new unit set are the same as the unit set you
cloned.

Change fhe Unit of @ Variable

You can not modify the units in To the change the units in a unit set:
any of the three default unit . . . .
sets: SI, Field, and Euro SI. 1. From the list of Available Unit Sets, select the unit set you want to

use for your simulation.
2. Inthe Displayed Units group, select the unit of the variable you want
to change (e.g., Temperature).

With the f?CUSIiI” the | 3. With the focus in the Temperature unit cell, click the down arrow =i
appropriate cell, you can also _ . _ . :
press the SPACE BAR f0 open to opena drop. down list. The drop-down list shows all available
the drop-down list. convertible units for that unit type.
Figure 5.8
Display Unit For Temperature,
E— it — [a]  Yiew.. | you see C, K, F, and
apour Fraciion nitless
Le;&ature T - sdd.. || Randany usEr
Pressire C conversions that
Delet
";'DW - £ =l _ e | were created.
azs Flow R - I
This selection does not 4. From the list, click the unit you want use as your base unit for your
change the program’s internal simulation
unit set. :
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You can not delete the three
default unit sets: SI, Field, and
Euro SI.
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Deleting a Unit Set

To delete a unit set:

1. Select the unit set you want to delete from the list in the Available
Unit Sets group.

2. Click the Delete button.

You will not be prompted to confirm the deletion of a unit set, so ensure
that you have selected the correct unit set to delete.

Viewing a Unit Conversion

The program performs its calculations in an internal unit set, and every
other unit is converted from these default units. The View button allows
you to view the conversion factor that the program uses to convert from
its internal unit (SI) to the unit chosen in your unit set. You can view the
conversion for any available unit.

To view a unit conversion:

1. From the list of Available Unit Sets, select the unit set you want to
use for your simulation.

2. Inthe Displayed Units group, select the unit for which you want to
view the conversion.

3. Click the View button to display the Conversion view.

¥ Normal Conversion | <]
Name
I\hmnla!hf = I?S3T * kgmoleds
=]

The Name field displays the name of the unit. The field next to the Name
field displays the conversion factor. Notice the text in the fields are all
black, indicating that this is a View Only field. You cannot change the
contents in any of the fields.

4. Click the OK or Cancel button to close the view.
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Adding a Unif Conversion

If you require a unit that is not available in the program’s database, you
can create your own unit and supply a conversion factor. You can only
add a unit to a custom unit set.

To add a unit conversion:

1. From the list of Available Unit Sets, select the custom unit set to
which you want to add the unit.

2. Inthe Display Units group, select the unit type you want to add a
conversion.

The program’s internal unit is 3. Click the Add button. The User Conversion view appears as the
figure below.

always displayed on the User
Conversion view.

p¥ User Conversion E
Mame

|userUnit1 =|1.unu [ =] kpa . |n.nuou—
Concdl_|

4. By default, the program names the new unit UserUnit*. You can
change this name by entering a new name in the Name field.

5. Inthe second field (the multiply/divide field), type the conversion
factor between your unit and the program’s internal unit.

6. From the drop-down list, specify whether you want to multiply or
divide by the conversion factor.

7. Inthe final field (the add/subtract field), type the conversion factor
between your unit and the program’s internal unit. To add a factor,
specify a value in this field. To subtract, place a negative sign in front
of the number (e.g., enter -2.0).

8. Click OK and the User Conversion view closes with this unit as the
active unit for that unit type.
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You can also open the Real
Format Editor view by double-
clicking on the format cell of a
variable.
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Preferences

Deleting @ Unit Conversion

You can only delete user defined unit conversions. To delete a unit
conversion:

1. From the list of Available Unit Sets, select the unit set you want to
use for your simulation.

2. Inthe Displayed Units group, select a user-created unit you want to
delete.

3. Click the Delete button. You will not be prompted to confirm the
deletion of the unit. The unit returns to the program’s default unit.

Formals Page

On the Formats page you can specify how variable values are displayed.

Figure 5.11

. Session Preferences {CONCEPTS.PRF)
Variables ‘ariable Formats
Urits Format N
“apour Fraction 1.4 fired I Format
Formats Temperature 4sighig [[
Pressure 4 sig fig -
Flaw 4 zig fig
I azs Flaw 4 sig fig
Lig. "ol Flow 4 zig fig Reset Al
HeatFlow 4 sig fig
Enthalpy 4 sig fig
Entropy 4 sig fig
ale Fraction 1.4 fived
ass Fraction 1.4 fived
‘ol Fraction 1.4 fiked | >
] General Warniables | Reportz J Filezs | Resources J
= =

There are three buttons located on the Formats page:

Button ‘ Description

Formats Allows you to open the Real Format Editor view for the selected
variable.

Reset Allows you to reset the format of the selected variable back to the
program’s default setting.

Reset All Allows you to reset all the variable formats back to the program’s
default setting.
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Modifuing Variable Formars

To modify the format of a variable:

1. From the list of Variable Formats, click the format cell of the variable
to be modified. (To select more than one format at a time, hold
down the CTRL key, and click each variable you want to select.)

2. Click the Format button to display the Real Format Editor view. The
Real Format Editor view varies, depending on which radio button in
the Format Specification group is selected.

Figure 5.12

»* Real Format E ditor

Farmat S pecification

FR—— Assigns the default

% Fived Decimal Paint Cancel | format to the
i~ Significant Figures associated values.
Wwhols Digts: [ __Usepeaut 4

Decimal Digits: |4

I Display sign if zero

Select the format you want to use for your variable.

Click the OK button to accept the changes and close the view.
Click the Cancel button to close the view without accepting any
changes.
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Real Forma Edifor View

The Real Format Editor view is used to change variables format in the
program. The three different formats available are as follows:

Radio Button ‘ Description

Exponential

Displays the values in scientific notation. The number of significant
digits appearing after the decimal point is set in the Significant
Figure field. As an example:
« Entered or calculated value: 10000.5
« Significant Figure: 5 (includes the first whole digit)
« Final display: 1.0001e+04

Fixed Decimal
Point

Displays the values in decimal notation. The number of whole digits
and significant digits appearing after the decimal point are set in the
Whole Digits and Decimal Digits fields. As an example:

» Entered or calculated value: 100.5

* Specify whole digits: 3

» Specify decimal digits: 2

* Final display: 100.50
If the entered or calculated value exceeds the specified whole digits,
the program will display the value as an Exponential, with the sum of
the specified whole and decimal digits being the number of
significant figures.
If the Display sign if zero checkbox is checked, the program will
display the sign of the number entered or calculated that has been
rounded to zero.

Significant
Figures

Displays the values in either decimal notation and scientific notation.
The number of significant digits appearing after the decimal point is
set in the Significant Figure field.
Example 1:

» Entered or calculated value: 100.5

» Significant Figure: 5

« Final display: 100.50
Example 2:

» Entered or calculated value: 10000.5

» Significant Figure: 5

« Final display: 1.0001e+04
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5.4.3 Reporls Tab

The Reports tab contains four pages: Format / Layout, Text Format,
Datasheets, and Company Info.

Format / Layout Page

The Format / Layout page provides options for formatting and
specifying the appearance of your printed reports.

Figure 5.13

2 session Preferences (CONCEPTS.PRF)
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Format / Layout
Text Format
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Company Info

2
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[¥ Thick Borders
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Object ‘ Description

Shading checkbox

When checked, headers, footers, and titles are shaded.

Line Numbers checkbox

When checked, line numbers are on the left side of the
report.

Thick Borders checkbox

When checked, report border lines are thicker than the
other lines in the report.

Indicate User Specified
checkbox

When checked, any user specified values in the
Datasheet are indicated with an asterisk (*).

Start Datasheet on New
Page checkbox

When checked, each Datasheet starts on a new page.

Empty Text field

Specify what you want to display in the Datasheet when
there is no value available. The default text is “---".

Unit Set drop-down list

Select the unit set you want your Datasheet to use. This
gives you the option of printing Datasheets with different
unit sets than your case. For example, your case may be
in Sl, but you require your report to be in Field units.
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Object
Page Margins group

‘ Description

Set the margins of your page. The values are the distance
in inches from the edge of the page.

Paper Size drop-down
list

Select the size of paper you want to print on. The list
contains all of the Microsoft defaults.

Orientation drop-down
list

Select the orientation of the data on the paper. You have
two options: Portrait or Landscape.

Text Formar Page

For reports printed in text format, the Text Format page allows you to
specify some text formatting options.

Figure 5.14
.= Session Preferences {(CONCEPTS.PRF)
Reports

Faimnat / Layout

Options “When Delimited

Text Format
[~ Title Description Yisible
Datasheets Empty Text
[ Header Field Visible el TE
Company Infa X - .
[ Footer Field Yisible Dielirmiter b

[ Fields Padded for Alignment

These options only apply to reparts printed in text farmat

=

General | Variables Heports | Files | Resouces

&

Use Delimiting By
Default checkbox

Object ‘ Description

Check this checkbox if you want the text file to always be
delimited.

Title Description Visible
checkbox

When checked, a title is added to the text file. The title
includes the name of the object and the tabs that are
included in the report.

Header Field Visible
checkbox

When checked, a header is added to the text file. The
header includes the company information and the date
the report was created.

Footer Field Visible
checkbox

When checked, a footer is added to the text file. The footer
includes the program version and build number.

Fields Padded for
Alignment checkbox

When checked, spaces are added between each field to
align the fields.
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Click on the “+” or “-" icons to

expand or shrink the
branches.

Object
Empty Text field

‘ Description

Specify what you want to display in the Datasheet when
there is no value available. The default text is blank.

Delimiter field

Specify what you want to use as the delimiter in your text
file. The default text is comma delimited (,).

Dafasheels Page

The Datasheets page allows you to select which datablocks are to be
included for each stream, unit operation, utility, and reaction report

printout.
Figure 5.15
= Session Preferences (CONCEPTS.PRF) [<]
Repots Datasheet Types Default D atablock:
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=

Checks all the datablocks
checkboxes for the
selected Datasheet type.

Checks all unchecked datablocks
checkboxes and unchecks all
checked datablocks checkboxes for
the selected Datasheet type.

Modifuing Datasheefs

To modify the datasheets:
1. Select the datasheet type in the Datasheet Types tree.

2. Select the datablocks to be included or excluded in the Default
Datablocks group.
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The program does not
automatically resize a bitmap
file to fit the logo box on this
page.

The maximum logo size that
can be accommodated by the
logo box is 6.55 cm wide by
2.38 cm high.

The logo picture has to be in
bitmap format.
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Preferences

Company Info Page

On the Company Info page, you can provide some information about
your company, such as the company name, location, and logo.

Figure 5.16
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To modify the company information:

1. Inthe Company Name field, type the company name that you want
to display in the report header.

2. Inthe Company Location text editor, type the company location
that you want to display in the report header.

3. To add a company logo, click the Select button. The Select Bitmap
on Disk view appears. Browse to the location of your bitmap file

(*.bmp).

4. Select the file you want to import and click the Open button.



Tools Menu Options 5-21

5.4.4 Files Tab

The Files tab contains two pages: Options and Locations.

Opfions Page

The Options page allows you to modify the preferences used when
saving or opening a case.

Figure 5.17

= Session Preferences {(CONCEPTS.PRF) [x]
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From the Select style for ‘File Open’ and ‘Save As’ dialogs group, click
either the Win 95/NT common dialogs or the HYPROTECH file picker
radio button. The HYPROTECH file picker displays custom The
program’s open and save views that show the build in which the case
was saved, and the case description (if one was added).
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In the AutoRecovery Settings and Backups group, use the checkboxes to
select the options you want to use. The following options are available:

Object ‘ Description

Save AutoRecovery
Cases Every

When checked, the program saves an auto recovery case
every specified amount of time. Use the minutes field to specify
the amount of time between every save. You can use the up
and down arrows to increase and decrease the value of the
field by one with each click, or you can enter a value directly in
the field.

Save AutoRecovery
Case While
Integrating
checkbox

When checked, the program saves an auto recovery case
every time the integrator is run. This checkbox is only available
when the Save AutoRecovery Cases Every checkbox is
checked.

Number of Case
Backups
Automatically
Maintained field

This field is used in conjunction with the Number of Case
Backups Automatically Maintained. When the field is specified
with a number, the program maintains the specified number of
backups of each simulation, using the extension bk*. The

newest backup is bkO, the next newest bk1, etc.

Locations Page

On the Locations page, you can select and specify the default paths for
saving and reading case files.

Figure 5.18

z Session Preferences {CONCEPTS.PRF)
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For example, the program is set to look in the Cases folder for any case
files because the Case directory field contains the path “cases”. Leave the
field blank if you do not want to use a default location for that option.
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There are several important files whose default location is defined here:
COMThermo Fluid Package, Heat Transfer Coefficient database, Utilities
database, and Capital Cost index database. It is very important to note
that these default files and their default file location will be used if no
other file is specified or the file specified cannot be located.

Changing Component Databases

The program allows you to read component data from seven databases.

» Hyprotech (default database provided with the program)
* API database

* DIPPR database

» PPDS database

» DDB database

e HYSIM user database

* PPD HYSIM database

To change the component database:

1. Select Tools-Preferences command from the menu bar to open the
Session Preferences view.

Click the Files tab and go to the Locations page.

Beside the PPDS database display cell, enter the names of the
database files to be used and their locations.

EI 4. Close the Session Preferences view, by clicking on the Close icon.
Close icon Open the Fluid Package Manager view by clicking the Fluid Package
Manager icon.
6. Do one of the following:
» Select the fluid package from the Available Fluid Packages list
ﬁ and click the Edit Fluid Package icon to open the Fluid Package
view.
Edit Fluid Package icon  Click the Add Fluid Package icon to open the Fluid Package
view
DI | 7. Go to the Components tab in the Fluid Package view, and select the

new component database file from the Database drop-down list.
Add Fluid Package icon
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The program’s default colour
settings for text in cells/fields
are as follows:

« Black text indicates the
value is calculated by
the program and cannot
be changed.

« Blue text indicates the
value is entered by the
user and you can
change the value.

* Red text indicates the
value is calculated by
the program and you
can change the value.

You can double-click in the
Current Colour selector to
open the Colour Palette.
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5.45 Resources Tab

The Resources tab contains five pages: Colours, Fonts, Icons, Cursors,
and Sounds.

Colours Page

All the functions and screen displays in the program are set with a
predefined colour scheme. However, you can make changes to this
colour set and customize it to meet the specific needs of your
simulation.

Figure 5.19
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The following table contains a list and description of the objects in the
Colours Page view:

Object ‘ Description

Colour Name list Contains all the screen elements in the program for which you
can change the colour.

Current Colour
selector

Displays the current colour for the selected program element in
the Colour Name list.

This drop-down list contains the colour system applied to the
selected element in the Colour Name list.

Select System
Colour drop-down
list

Select Custom
Colour button

Allows you to open the Colour Palette. The Colour Palette is
used to select a different colour or supply a custom colour.
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If you change any colour
settings and then want to
return to the default program
colours, click the Reset All
Colours button.

Object ‘ Description

Use 3D Look Check or Uncheck this checkbox to toggle the 3-dimensional
checkbox appearance of views when using Windows 2000/XP.

Reset All Colours Allows you to reset all element colours to the program’s default
button colour scheme.

To change the colour of an element:
1. Select the item from the Colour Name list.

2. From the Select System Colour drop-down list, select one of the
system colours that are available or select <Custom>.

3. Ifyou select <Custom>, click the Select Custom Colour button. The
Colour Palette appears.

Figure 5.20

Color

Basic colors:
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4. Select the colour you want from the Colour Palette or your own
customize colour and click the OK button.

5. Notice the selected item has changed from the default colour to the
new colour you selected. You can continue to change whatever item
colours you want.
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Refer to the Font View
section for more information.
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Fonls Page

All the text appearing in the program has a predefined font scheme.

However, like the colour scheme,

you are able to change the font

scheme. The structure of the Fonts page is much like the Colours page,

as shown in the figure below.

Figure 5.21
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The following table contains a list and description of the objects on the

Fonts page:

Object ‘ Description

Font Name list

Contains all the text items in Concept.

Current Font
selector

Displays the current font for the selected item in the Font Name
list.

Select System Font
field

Displays the system font currently applied to the selected font.
You can select another system font in the drop-down list.

Select Custom Font
button

Allows you to open the Font view.

You can also double-click in the Current Font selector to open
the Font view.

Test Scaling field

This field is used for scaling the font in the Current Font field.
The default display scale value is 1.0. You can change the
number value in this field. Increasing the number increases the
size of the font, and decreasing the number decreases the font
size in the Current Font field.

Reset All Fonts
button

Allows you to reset all fonts to the program’s default font
scheme.
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Font View

The Font view allows you to change the font type, style, and size of the
selected text item in the Font Name list on the Fonts page.

To change the font for a text item:
1. Select the text item in the Font Name list.

2. From the Select System Font drop-down list, select one of the
system fonts that are available or select <Custom>.

3. Ifyouselected <Custom>, click the Select Custom Font button. The
Font view appears so you can select the font you want.

Figure 5.22

Font

Font: Fant style:
|Arial |Hegular
T Avial i‘ Regular
T Arial Black. Italic

Avial Marrow Buald
B Arial Rounded MT Bole Euold Italic
H BankGothic LLBT
T BankGothic MdBT
B Book Antiqua ﬂ

Sample

AzBhYyIz

Sciript:
western -

4. Click the OK button to return to the Preferences Fonts page. The
new font appears in the Current Font field.
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Refer to the Internal Icons
View section for more
information.
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Preferences

Icons Page

The program has a default icon scheme. Any icons in the program that
you can change are displayed on the Icons page. The structure of the
Icons page is the same as the Colours and Fonts pages.

Figure 5.23
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Fonts
Icons
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General JVariabIes JFleports JFiIes Resources

The following table lists and describes the objects on the Icons page:

Object ‘ Description

Icon Name list

Contains all the icons that can be changed in Concept.

Current Icon
selector

Displays the current icon for the selected item in the Icon Name list.

Select System
Icon field

Displays the icon system applied to the selected item in the Icon
Name list. You can change the icon system using the drop-down list.

Select Custom
Icon button

Allows you to open the Internal Icon view.

You can also double-click on the Current Icon selector to open the
Internal Icons view.

Test Alignment
radio buttons

Allows you to align the icon. Select the radio button and the icon in
the Current Icon field will move according to the radio button
selected.

Reset All Icons
button

Allows you to reset all Icons to the program’s default icon scheme.
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Internal [cons View

The Internal Icons view allows you to supply a custom icon or select a
different icon for the selected icon item in the Icon Name list on the

Icons page.

To change an icon:
1. From the list of icon names, select the icon you want to modify.

2. From the Select System Icon drop-down list select one of the system
icons that are available or select <Custom>.

The Internal Icons view 3. Ifyouselected <Custom>, click the Select Custom Icon button. The

Q|splays all the icons available Internal Icons view appears.
in Concept. You can select

any of these icons as the icon
for an item. Figure 5.24

T@ A& A% m|@ % || Letsyou browse into
i % Cancel other directories
= B = = / (besides Concept) and
HETEIIEAL ) Browse. / select icons.
B [0 |32 |0 (23| @)| v
O |5 |6 | by (BB fat| [ Scroll Bar indicates
= that there are more
T L0 )4 ‘%B icons in this view.
SR IERIES [ YEEN
|« [ e |

4. Scroll through the available icons or click the Browse button to find
the icon you want. After you have selected the icon you want, click

the OK button.
The Current Icon field displays the icon you have selected.
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Refer to the Internal Cursors
View section for more
information.

5-30

Preferences

Cursors Page

As with the Colours, Fonts, and Icons pages, the program allows you to
customize the mouse pointers. Cursors type is often specific to certain
functions. Any cursor types that you can change are displayed on the

Cursors page.

Figure 5.25
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The following table lists and describes the objects on the Cursors page:

Object ‘ Description

Cursor Name
list

Displays all the cursors available in Concept.

Current Cursor
selector

Place the mouse pointer on this display field to display the current
cursor for the selected item in the Cursor Name list.

Select System
Cursor field

Displays the cursor system presently applied to the selected item in
the Cursor Name list. You can change the cursor system using the
drop-down list.

Select Custom
Cursor button

Allows you to open the Internal Cursors view.

You can also double-click in the Current Cursor selector to open the
Internal Cursors view.

Cursors button

Use Tool Tips When checked, certain objects in the view will display the tool tips
checkbox when the mouse pointer hovers over the object.
When unchecking the Use ToolTips checkbox, the Show ToolTips
checkbox in the General tab will also be unchecked.
Reset All Allows you to reset all cursors to the program’s default cursor

scheme.
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Internal Cursors View

The Internal Cursors view allows you to change the cursor for the
selected cursor item in the Cursor Name list on the Cursors page.

To change a cursor:
1. From the list of cursor names, select the cursor you want to modify.

2. From the Select System Cursor drop-down list, select one of the
system cursors that are available or select <Custom>.

3. Ifyouselected <Custom>, click the Select Custom Cursor button.
The Internal Cursors view appears so you can select the cursor you
want.

Figure 5.26

Arrave Left - Ok I
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4. After selecting the icon you want from the list on the Internal
Cursors view, click the OK button.
The Current Cursor field will display the cursor you selected, if you
placed the mouse pointer over the field.
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W

Black checkmark

6-2

Window Menu

b.| Window Menu

The Window menu contains general Windows application functions.

The options are:

Window
B &nange Desklop
Arrange lcons
' Close
Close All

Cr+F4

Save'Woarkspace...

Load Workspace...

1 Fluid Package Manager

3 Separation M anager

2 Thermodynamic Workbench Manager

v 4 Azeatropic Separation Manager

Arrange Desktop

Command ‘ Description

Cascades all views which are currently open and not iconized.

Arrange Icons

Arranges iconized views horizontally at the bottom of the
desktop.

Close CTRL+F4

Closes the active view.

Close All

Closes all the views.

Save Workspace

Allows you to save the current desktop layout for future use.

Load Workspace

Allows you to load another case which is currently open. This
function lets you toggle between cases.

The last group of commands in this menu is a list of all open views on
the desktop. The active view is indicated with a black checkmark.
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6.1.1 Save Workspace

You can save different Workspace arrangements within a case. The
Workspace is a specific organization of views for the current case. For
example, you could create an arrangement of views which has the HI
Case, Simple Column, Stream Workbook, Fluid Package Manager, etc.
You can name each arrangement individually, then re-access the
arrangement at any time.

Figure 6.2

p? Save Workspace
Save Workspace Ag:
IW’nlkspace 4
Available ‘Woarkspaces:
workspace 2 Save I
Waorkspace 1 —
Wiorkzpace 3 Cancel |

This has no effect on the calculation status. It is simply the way the
various views are arranged. After changes have been made to the
desktop arrangement, you can then re-load a saved arrangement to re-
access the view layout.

To save a workspace:
1. Click on the Window menu.

2. Select the Save Workspace command. The Save Workspace view
appears.

In the Save Workspace As field, enter the name of the workspace.

Click the Save button.
Click the Cancel button to close the Save Workspace view without
saving the current workspace.
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Check the Save when
Switching checkbox to save
the case when switching
between workspaces.

Check the Save when
Switching checkbox to save
the case when switching
between workspaces.

6-4

Window Menu

b.1.2 Load Workspace

The Load Workspace view displays all cases that are currently open. The
Workspaces contained within each case appear in the Available
Workspaces group.

Figure 6.3

»¥Load Workspace x|

Mad  File Mame Case Description

LCurrent Workspace————————— Available ‘Workspace:

Caze:
example.hcd

‘workspace:

Load I
‘workspace #1
¥ Save when switching Cancel

To load a workspace:
1. Click on Window menu.

2. Select the Load Workspace command. The Load Workspace view
appears.

3. From the list of available cases, select the case in which you are
currently working.

4. From the list of available workspaces, select the workspace you want
to use.

5. Click the Load button.
Click the Cancel button to close the Load Workspace view without
making any changes to the current desktop.

To switch to another open case:

1. Select the Window-Load Workspace command from the menu bar.
The Load Workspace view appears.

2. From the list of available cases, select the case in which you want to
switch.

3. From the list of available workspaces, select the workspace you want
to load in the new case.

4. Click the Load button.
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b.c Help Menu

The Help menu contains commands to help you use the Conceptual
Engineering Suite programs. You can access the Help menu by doing
one of the following:
» Move mouse pointer over the Help menu in the menu bar and click.
* Press ALT H.

Figure 6.4

Help
LContents..
Hyprotech on the Weh

Bug Repoarts..

=g About Concepts

The following commands are available in the Help menu:

Menu Option ‘ Description

Contents Displays the online help contents.

Hyprotech on If there is an internet connection, this command will access

the Web Hyprotech’s web site using the user’s default browser.

Bug Report Opens the Bug Reports view. This view allows you to log in bugs
and inform the program about the bugs.

About Provides information about the program.




Help Menu

6.1 Adding @ Bug Report

To add a bug report:

1. Open the Help menu and select Bug Reports command. The Bug
Reports view appears.

’-’Bug Reports [_[=] =]

Available Reparts:

Eror in icon dizplayed
Feport 1
Report 2

Delete
wiite. .

2. Click the New button on the Bug Reports view, to display the Bug
Report view.

Figure 6.6

ﬁBug Report !E

Bug Title: Feport]

Date: |W’ad Jul 23 70:37:30 2003

Beported By: |

Program Build: COMThermo: Woarkbench +2.2
System Details: ‘Windows NT 5.0 Spstem Resources: 100% Free

Clazz

{+ Bug " Enhancement
Pricrity

™ High * Medium " Low
Program Area

Step-Byp-Step Description:

I

[]

Feproducibility: (s Always " Saometimes " Mever

Delete Wiite...

3. Inthe Bug Title field, type the name of the bug report.
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10.

11.
12.
13.
14.

The current date and time appear in the Date field, but you can
change it if necessary.

In the Reported by field, type a contact name so Hyprotech
Technical Support can ask further questions or provide answers to
the problem.

In the Class group, select either the Bug or Enhancement radio
button.

In the Priority group, select either the High, Medium or Low radio
button.

In the Program Area field, enter the area of the program in which the
bug is found. For example, if a bug is found on the Plots tab of the
Phase Equilibrium view, specify Plots tab - Phase Equilibrium
operation. Be as specific as possible so the problem can be located.
In the Step-by-Step Description text editor, enter the steps used to
produce the bug. Be as specific as possible so the problem can be
located and fixed.

In the Reproducibility group, click either the Always, Sometimes, or
Never radio button.

Click the Write button to display the Save File view.
Specify a name and location for your bug report file.
Click the Save button.

E-mail the bug report file to the AspenTech Support Center at
esupport@aspentech.com.

b.c.2 Edifing a Bug Report

To edit a bug report:

1.

Open the Help menu and select Bug Reports command. The Bug
Reports view appears.

From the list of available bug reports, select the bug report you want
edit.

Click the Edit button to display the Bug Report view.

From this view, modify any of the parameters making up the bug
report.
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Help Menu

b.2.J Delefing a Bug Report

To delete a bug report:

1.

Open the Help menu and click Bug Reports. The Bug Reports view
appears.

From the list of available bug reports, select the bug report you want
delete.

Click the Delete button.

You will not be prompted to confirm the deletion of a bug report, so
ensure the correct report is selected before deleting.




Object Inspect Menu 7-1

] 0bject Inspect Menu

7.1 ODbject INSPECE MENU......ueiiiiiiiiiiie et 2
7.2 EMPLY Areain @ VIBW ....ccoiiiiiiiiiiiiiiiiiceee et 2
7.3 TeXE EAITOF 1ottt 2
A 10} QN =T PSP RPRRRRRR 3
7.4.1 TWO AXES PlOLS ...t 3
7.4.2 TraNgle PlOtS......ueiiiiiiieiie e 4
7.4.3 QuAternary PIOLS .......uuuiiiiieeeiiiii e 5
7.5 PrOJECT VIBW ooeiiiieiiie et 8
7.5.1 VIEWET PANE ..ot 8
7.5.2 WOrksheet Pane .............ooeiiiiiiiiiiiiiiiiiieeeee e 11
7.5.3 MAINPANE ...ccooiiiiiieee et 12
7.8 PED. . e 12
A A € o B = To | = Vo 13
7.7.1 Grid Diagram ODJECES.....ccuvveeeeeiiiiiiiiiieieee e 14
7.8 Operation MOUE .......cooiiiiiiiiiiiiie e 15
7.8.1 What If AnalySiS VIEW.....cccoeiiiiiiiiiiiiiiiiieeeee e 15
7.8.2 Trend ANAIYSIS VIEW .....ccooiiiiiiiiiiiiiiee e 16

7-1



7-2

Frint Datasheet..
Open Page:

Object Inspect menu

& Print Text
D Print Setup...

Object Inspect menu

7-2

Object Inspect Menu

1.1 Object Inspect Menu

In the program, there are a number of instances in which either the
mouse or the keyboard can be used. You can perform many of the tasks
and manipulations by using the Object Inspect menu. Place the mouse
pointer over the object you want to inspect and right-click to open the
Object Inspect menu of the object. Different Object Inspect menus
appear depending upon the object selected (i.e., Stream, Plot,
Operation, etc.).

1.2 Empky Areaina View

If you right-click an empty space in a view containing a table and tabs or
pages, an Object Inspect menu similar to the one displayed on the left
appears.

Command ‘ Description

Print Datasheet | Lists the available Datasheets for the currently active object. You
can highlight a Datasheet and either preview or print it. Refer to
Section 3.7 - Print Commands for more details.

Open Page Opens a new view that displays only the active page information.
The Open Page command is not available in all Object Inspect
menus.

1.3 Text Editor

When you right-click in the text editor, the Object Inspect menu displays
two commands.

Command ‘ Description

Print Text Prints the text inside the text area.

Printer Setup Accesses the typical Windows Print Setup, which allows you to
select the printer, the paper orientation, the paper size and paper
source.
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Graph Cantral
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74 Plof Area

When you right-click inside a plot, the type of Object Inspect menu that
appears will depend on the number of independent variables the plot
displays.

141 Two Axes Plofs

Two Axes plots have two independent variables. The two axes plots in
the program include: any plots associated to HI Case and HI Project,
Binary Plots, McCabe-Thiele Plots, Omega Plots, and Bifurcation Plots. If
you right-click a two axes plot, the Object Inspect menu appears similar
to the figure on the left.

The following table lists and describes the commands available on the
Object Inspect menu.

Command ‘ Description

Graph Control Opens the Graph Control view. For more information,
refer to Section 8.2 - Graph Control View.

Cross Hair Toggles the Cross Hair option on or off.

Vertical Cross Hair Toggles the Vertical Cross Hair option on or off.

Horizontal Cross Hair Toggles the Horizontal Cross Hair option on or off.

Values Toggles the Display Values option on or off. For more

information, refer to Section 8.3 - Values.

Copy to Clipboard Copy the entire plot into the clipboard. For more
information, refer to Section 8.4 - Copy to Clipboard.

Print Plot Prints the plot as it appears on the screen. For more
information, refer to Section 8.5 - Print Plot.

Printer Setup Accesses the typical Windows Print Setup, which allows
you to select the printer, the paper orientation, the paper
size and paper source.
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Plot Area

14.2 Triangle Plofs

Triangle plots have three independent variables. The triangle plots in
the program include: Ternary Plots, Component Space Plots, and RCM
Plots and Sketches. If you right-click a Component Space plot, the
Object Inspect menu appears similar to the figure on the left.

Depending on the plot, none or one of the two following commands
may appear above the Plot Orientation command.

e Calculate. Performs all calculations and updates the plot. Available
only on RCM Plots.

» Show Entire Profiles/Show Profiles to Intersection. Show
stripping, rectifying, and intermediate profiles until they reach a
pinch point or until they intersect. Available only on Component
Space Plots.

The following table lists and describes the rest of the commands
available on the Object Inspect menu.

Command ‘ Description

Plot Orientation

Opens the Plot Orientation view. For more information, refer to
Section 8.6 - Plot Orientation View.

Graph Control

Opens the Graph Control view. For more information, refer to
Section 8.2 - Graph Control View.

Zoom Out Zooms display out by 25%.

Values Toggles on or off the fly by displaying pointed curve coordinates. For
more information, refer to Section 8.3 - Values.

Equilateral/ Toggles the type of triangle plot displayed as Equilateral or Right

Right Angle Angle.

Copy to Copy the entire plot into the clipboard. For more information, refer to

Clipboard Section 8.4 - Copy to Clipboard.

Print Plot Prints the plot as it appears on the screen. For more information,

refer to Section 8.5 - Print Plot.

Printer Setup

Accesses the typical Windows Print Setup, which allows you to
select the printer, the paper orientation, the paper size and paper
source.
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143 Quarernary Plos

Quaternary plots have four independent variables. A four-component
RCM plot in the program is an example of a quaternary plot. If you right-
click a quaternary plot, the Object Inspect menu appears similar to the
figure on the left.

Command ‘ Description

Rotation Toggles on or off the rotation control of the plot.

When the rotation control is enabled, you can manipulate the angle
of the displayed quaternary plot by clicking and dragging the mouse
pointer within the plot or pressing the arrow keys.

Plane Cutting
Fiotation
Hidder Lines

|T Eorder

LCopy To Clipboard

&} Print Plot

D Frint Setup...

Object Inspect menu

Border Toggles on or off the border of the quaternary plot.

Lines Toggles on or off the residue curves in the quaternary plot.

Trace Toggles whether the X-Y, Y-Z, and X-Z planes appear near the
quaternary plot.

Values Toggles on or off the fly by displaying pointed curve coordinates. For
more information, refer to Section 8.3 - Values.

Copy To Copy the entire plot into the clipboard. For more information, refer to

Clipboard Section 8.4 - Copy to Clipboard.

Print Plot Prints the plot as it appears on the screen. For more information,
refer to Section 8.5 - Print Plot.

Printer Setup Accesses the typical Windows Print Setup, which allows you to
select the printer, the paper orientation, the paper size and paper
source.

The commands in the following table apply to the quaternary plot of the
Property Table operation:

Command ‘ Description

Graph Control Opens the Graph Control view. For more information, refer to
Section 8.2 - Graph Control View.
Colour Control Opens the Colour Editor view. For more information, refer to the

Colour Editor View section.

Show Plane Opens the View view. The View view contains a binary plot of an
active plane cut (indicated by thick black plot line). If there is no
active plane cut on the plot, the binary plot appears blank.

Plane Cutting Toggles on or off the plane cutting option.

When the plane cutting option is on, you can cut a plane by clicking
and dragging from the edge of the X or Y or Z axis to where you
want the plane cut to occur. The active plane cut is indicated by thick
black plot line.

Hidden Lines Toggles between showing or hiding the surface of the plot.

When the hidden lines option is on, the surface of the plot is visible.
So you cannot see the back lines (back surface) of the plot until you
rotate the plot to a different angle.
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Colour Edifor View

Graph Contol The Colour Control command from the Object Inspect menu of the
g:‘”';”’"m' Property Table quaternary plot, opens the Colour Editor view.
oW Flane
Flane Cutting N
Rotation Figure 7.1
Hidden Lines
[v Border
Copy To Clipboard 3 Data Range Colouring
- Range Min Max Colour  Active
& Biint Flot 1 [5415 [m633 3
O Frint Setup... 2 [s633 ,W I -
) 3 [fam [eoes [N M
Object Inspect menu 4 [enea [z [ W
5 [fze7 [e5s I ~
v Enable Range Colouring
Apply | Clear ‘ Beset ‘

The Colour Editor view contains options to manipulate the colour of the
plot lines displayed on the graph. You can select the colour for the
dependant variable plot line within a range of values.

Figure 7.2

As shown in the plot
on the left. The
dependent value is
temperature, and the
plot line colour varies
within certain
temperature range.

Ternperature

0. DDU

0.400

0.600 0.800
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When the checkbox is
checked, the selected colour
for the specified range
appears on the plot line.

When the checkbox is
unchecked, the plot line is red
in colour for the specified
range.

The following table lists and describes the objects available in the

Colour Editor view:

Object ‘ Description

Range cell Displays the designated number for the different colour range.
You can have up to five different colour range.

Min cell Allows you to specify the minimum value when the selected
colour should appear on the plot.

Max cell Allows you to specify the maximum value when the selected
colour should appear on the plot.

Colour cell Allows you to select the colour that will appear for the selected

value range.
To change the colour of a value range:

Color [2]x]

Basic colors:

T T 1

Il el

(Al el e

.

HEEEEEE N

il i

Custom colors:

I Hug [108 Bed o7

o ’7 o

Defire Euston Bolars =5 ColarlS glid Lum: Iﬁ Elue Iﬁ

ok Cancel | Add ko Custom Colors i

2. Select the colour you want from the Colour Palette or your
own customize colour and click the OK button.

1. Double-click in the Colour cell. The Colour Palette appears.

Active checkbox

Allows you to toggle on or off the selected colour in the plot for
the specified range.

Enable Range
Colouring checkbox

Allows you to toggle on or off the different colour of the
specified value range.

If the checkbox is unchecked, the plot lines on the graph is blue
in colour.

If the checkbox is checked, the plot lines on the graph displays
the colour of the specified value range.

Apply button

Allows you to apply any changes you make on the Colour
Editor view to the current plot.

Clear button

Allows you to clear all the options/selections in the Data Range
Colouring group.

Reset button

Allows you to reset all the options/selections in the Data Range
Colouring group to the program default selections.
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Project View

1.5 Project View

In any project view, there are three different panes and two or three
different levels. Depending on the level, the pane, and the area on which
you right-clicked, the Object Inspect menu will be different.

1.5.1 Viewer Pane

At any level, right-clicking in an empty space in the Viewer pane will
open the Object Inspect menu shown on the left. An empty space of a
view is defined as any area outside a list, text editor, plot, HEN diagram,
or PFD. The following table contains a list and description of the
commands in the Object Inspect menu.

Command ‘ Description

Maximize Frame Maximizes the selected pane so that it is the only one visible in
the project view.

When viewing a maximized pane, you can still access the other
two panes by clicking and dragging the double border now
situated at the pane edges.

Open Frame Opens a new view that displays only the selected pane.

Reset Frame Restores the selected pane to default size.

Viewer Group

The Viewer group contains four different Object Inspect menu,
depending on the active level and type of operation selected.

You have to right-click within the Viewer group list to access these
Object Inspect menus.
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Add Scenario
Renare Project

Object Inspect menu

Clone Scenario
Rename Scenario
Delete Scenario

Object Inspect menu

Add Design

Copy Scenario Data
Clone Scenario
Rename Scenario
Delete Scenario

Estract D ata Fram Hysys
Recommend Designs

Enter Retrofit Mode

Project Level

For any operation at the project level, right-clicking in the Viewer group
list opens the Object Inspect menu shown on the left. The commands in
the menu are described in the table below.

Command ‘ Description
Add a Scenario Adds a scenario under the selected project level.
Rename Project Renames the selected project

scenario Level

There are three operations in the program that uses the project view:
Column Sequencing, Azeotropic Column Sequencing, and HI Project.

fAizeotropic Column Sequencing & Column Sequencing

For Azeotropic Column Sequencing and Column Sequencing
operations, right-clicking in the Viewer group list opens the Object
Inspect menu shown on the left. The commands in the menu are
described in the table below.

Object Inspect menu

Command ‘ Description

Clone Scenario Clones the selected scenario.

Rename Scenario Renames the selected scenario.

Delete Scenario Deletes the selected scenario.
HI Project

For the HI Project operation, right-clicking in the Viewer group list
opens the Object Inspect menu shown on the left. The commands in the
menu are described in the table below.

Command ‘ Description

Add Design Adds a design under the selected scenario.

Copy Scenario Data | Allows you to select the data that you want to copy to an
existing scenario. This is useful in copying only part of the input
data to a newly created scenario.
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Command ‘ Description

Clone Scenario Generates a complete copy of the selected scenario.

Delete Scenario Removes the selected scenario.

Rename Scenario Rename the selected scenario

Extract Data From Generates heat integration data from an existing case in
HYSYS HYSYS or Aspen Plus. For more information, refer to Chapter

8 - Data Extraction from the Heat Integration manual.

Recommend Design | Automatically generates a heat exchanger network from the
scenario information. For more information, refer to Chapter 4 -
Heat Integration Project from the Heat Integration manual.

Enter Retrofit Mode Allows you to take the selected scenario into Retrofit mode. For
more information, refer to Chapter 5 - Retrofit Mode Heat
Integration manual

Design Level

As mentioned before, there are three operations that uses the project
view: Column Sequencing, Azeotropic Column Sequencing, and HI
Project.

Rzeofropic Column Sequencing & Column Sequencing

For Azeotropic Column Sequencing and Column Sequencing
operations, right-clicking in the Viewer group list opens the Object
Inspect menu shown on the left. The commands in the menu are

| described in the table below.

Clone Design
Rename Desian
Delete Design

Optimize Column Pressures

Object Inspect menu
Command ‘ Description

Delete Design Removes the selected design.
Clone Design Generates a copy of the selected design
Rename Design Renames the selected design
Refer to Section 5.2.3 - Optimize Column Opens the Optimize Pressure view.
Optimising Column Pressures
Pressure from the Reference p? Optimize Pressure

Guide for more information.

-Optimize Pressur

Upper Bound . 000 bar

Lower Bound I-I 000 bar

Max # of lterations |5—
OptimizePressure |

The Optimize Pressure view allows you to specify the
pressure range and the maximum number of iterations for
the optimize calculations.
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HI Project

F——— For the HI Project operation, right-clicking in the Viewer group list
Rename Design opens the Object Inspect menu shown on the left. The commands in the
Delete Design . .

menu are described in the table below.

Enter Retrofit Mode

Object Inspect menu Command ‘ Description

Delete Design Removes the selected design.

Clone Design Generates a copy of the selected design

Rename Design | Renames the selected design

Enter Retrofit Allows you to take the selected scenario into Retrofit mode. For
Mode more information, refer to Chapter 5 - Retrofit Mode from the Heat
Integration manual

.5.2 Workshee Pane

At any level, right-clicking in an empty space in the Worksheet pane of
the view will open an Object Inspect menu similar to the one shown on
the left. An empty space of a view is defined as any area outside a list,
text editor, plot, HEN diagram, or PFD.

Prirt D atashest...
Mazimize Frame..
Open Frame...
FReset Frame
Open Page

Object Inspect menu

For more information about The following table describes the commands available for the Worksheet

pane, refer to Section 2.3.5 - pane Object Inspect menu.
Project View.
Command ‘ Description
Print Datasheet Lists the available Datasheets for the currently active object.

You can highlight a Datasheet and either preview or print it.
Refer to Section 3.7.1 - Printing Datasheet for more details.

Maximize Frame Maximizes the selected pane so that it is the only one visible in
the project view.

When viewing a maximized pane, you can still access the other

two panes by clicking and dragging the double border now
situated at the pane edges.

Open Frame Opens a new view that displays only the selected pane.
Reset Frame Restores the selected pane to default size.
At Project level, the command Open Page Opens a new view that displays only the active page/pane
Open Page is not available for information.

the Object Inspect menu.
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Prirtt D atasheet..
Mazimize Frame..

Open Frame...

FReset Frame

Object Inspect menu

When viewing a maximized
pane, you can still access the
other two panes by clicking
and dragging the double
border now situated at the
pane edges.

Copy To Clipboard 3

& it Plat
D Print Setup...

Object Inspect menu

7-12

PFD

1.5.3 Main Pane

At any level, right-clicking in an empty space in the Main pane of the
view will open the Object Inspect menu shown on the left. An empty
space of a view is defined as any area outside a list, text editor, plot, HEN
diagram, or PFD. The following table contains a list and description of
the commands in the Object Inspect menu.

Command ‘ Description

Print Datasheet

Lists the available Datasheets for the currently active object.
You can highlight a Datasheet and either preview or print it.
Refer to Section 3.7.1 - Printing Datasheet for more details.

Maximize Frame

Maximizes the selected pane so that it is the only one visible in
the project view.

Open Frame

Opens a new view that displays only the selected pane.

Reset Frame

Restores the selected pane to default size.

1.6 PFD

The Column Sequencing view displays Process Flow Diagrams (PFD) of
various feasible column sequences in the Main pane at the Design level.
When you right-click on the PFD, the Object Inspect menu appears
similar to the figure on the left.

Command

Copy to Clipboard

‘ Description

Copy the entire PFD view into the clipboard. For more
information, refer to Section 8.4 - Copy to Clipboard.

Print Plot

Prints the plot as it appears on the screen. For more
information, refer to Section 8.5 - Print Plot

Printer Setup

Accesses the typical Windows Print Setup, which allows you to
select the printer, the paper orientation, the paper size and
paper source.
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The Grid Diagram and its
Object Inspect menus are
only available in HX-Net.

1.7 Grid Diagram

The heat exchanger network (HEN) design is graphically displayed in
the Grid Diagram. The Grid Diagram is located in different areas for
different operation:

« In HI Project operation: the HI Project view, Main pane at the Design

level.

» In HI Case operation: the HEN Design view, Grid Diagram tab.

2+ Zoom n When you right-click the HEN design, the Object Inspect menu appears
j e similar to the figure on the left.
A ¥ Fit _wld[h
&+ Sitch Steam Directions The following table lists and describes the command available in the
T ShowsHide Pinch Lines Ob]ect InSpeCt menu:

Remove Markers

Show Loops 3

Show Paths ' Command ‘ Description
#to Praperi : :

toperies Zoom In Allows you to zoom in on the HEN design.

Select Configuration » -

Edit Corfiguration » Zoom Out Allows you to zoom out on the HEN design.

(Claitz Gl ' Fit Both Allows you to fit the heat exchanger network on the HEN design in

Copy To Clipboard » such a way that it fills the entire diagram area.
&) Pint Flat Fit Width Allows you to fit the heat exchanger network on the HEN design in
[ Frint Setup... such a way that it fills the width of the diagram area.

Object Inspect menu

For more information, refer to
Section 7.2.11 - Property
Presets View from Heat
Integration manual.

Switch Stream

Allows you to toggle the direction of hot and cold streams in the HEN

Direction design.

Show/Hide Allows you to toggle the pinch lines to either be hidden or displayed
Pinch Lines on the HEN design.

Remove Allows you to remove any heat exchangers or splitters that have not
Markers been completely placed.

Show Loops

Allows you to open a sub-menu that will contain a list of loops, if
there is any, in the HEN design.
» To display a loop, open the sub-menu under the Show Loops
command and select the loop you want to display.

» To hide the loop, open the sub-menu under the Show Loops
command and select the None command.

Show Paths

Allows you to open a sub-menu that will contain a list of paths, if
there is any, in the HEN design.
» To display a path, open the sub-menu under the Show Loops
command and select the path you want to display.

« To hide the path, open the sub-menu under the Show Loops
command and select the None command.

Properties

Allows you to open the Property Preset view.

Select
Configuration

Allows you to open the sub-menu that will contain a list of property
presets. From the list, you can select a property preset that will
change what is displayed on the HEN design. For more information,
refer to Section 7.2.11 - Property Presets View from Heat
Integration manual.
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Both View commands from
the Splitter and Branch Object
Inspect menu opens the Split
Editor view.
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Grid Diagram

Command ‘ Description

Edit Allows you to open the sub-menu that will contain a list of property
Configuration presets. From the list, you can select and edit any of the existing
property presets. For more information, refer to Section 7.2.11 -
Property Presets View from Heat Integration manual.

Clone Allows you to open the sub-menu that will contain a list of property
Configuration presets. From the list, you can select and clone an existing property
preset. For more information, refer to Section 7.2.11 - Property
Presets View from Heat Integration manual.

Copy to Allows you to copy the entire HEN design into the clipboard. For
Clipboard more information, refer to Section 8.4 - Copy to Clipboard.
Print Plot Allows you to print the plot as it appears on the screen. For more

information, refer to Section 8.5 - Print Plot.

Print Setup Allows you to access the typical Windows Print Setup view. This
view allows you to select the printer, the paper orientation, the paper
size and paper source.

1.1.1 Grid Diagram Objects

The Stream, Heat Exchanger, Splitter, and Branch objects in the HEN
design has their own Object Inspect menu. The Object Inspect menu for
each object is shown in the figure below.

Delete Add Branch View

Yoy ; Delete Spit
Wigwn (=Sl Delete Branch
@ Print Plat . i
& Frint Flot Hew & Frint Flot
D Fiint Setup.. . é Print Plat -
S D Frint Setup... D ;'!” 50 D Frint Setup.
tream Tint Setup...

Heat Exchanger Branch

Splitter

The following table lists and describes the commands available in the
Object Inspect menus.

Command ‘ Description

View Opens the object view.

Delete Removes the selected heat exchanger from the Grid Diagram.

Add Branch Adds another branch into the selected splitter on the Grid Diagram.

Delete Split Removes the selected splitter and heat exchangers on the selected
splitter from the stream on the Grid Diagram.

Delete Branch Deletes the selected branch on a splitter in the Grid Diagram.
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Command ‘ Description

Print Plot Prints the heat exchanger network as it appears on the screen. For
more information, refer to Section 8.5 - Print Plot.

Print Setup Accesses the typical Windows Print Setup, which allows you to
select the printer, the paper orientation, the paper size and paper
source.

7 8 " -
3 Operafion Mode
Refer to Chapter 3 - The HI Case operation has two modes: Design and Operation. In
Operations Mode from the . . . . .
Heat Integration manual for Operation mode there are two features which are not available in Design
more information about the mode: What If and Trend analysis.
What If and Trend analysis
features. . . .
The two operation modes and their Object Inspect menus are only
available in HX-Net.
Refer to Section 2.35 - The What If feature allows you access to the What If Analysis view. This
Project View for information . .. . . . .
about project views. view is similar to the project view, except the view only contains two
panes: Viewer and Results.
The following table lists and describes the Object Inspect menus
available in the Viewer and/or Results pane:
Object Inspect menu ‘ Command ‘ Description
Print Datasheet | Lists the available Datasheets for the currently active object. You
Piint Datashest... can highlight a Datasheet and either preview or print it. Refer to
Matimize Frame... Section 3.7.1 - Printing Datasheet for more details.
S A This command is only available for the Viewer pane.
Reset Frame

Maximize Maximizes the selected pane so that it is the only one visible in the

Frame view.

&I When viewing a maximized pane, you can still access the other two

panes by clicking and dragging the double border now situated at

Right-click in any blank the pane’s edges.

area of the Viewer or

Results pane to access Open Frame Opens a new view that displays only the selected pane/tab.
this menu. Reset Frame Restores the selected pane to default size.
Open Page Opens the selected/active tab in a separate view.

This command is only available for the Results pane.

7-15



7-16

Object Inspect menu

&dd Schedule |

Select an event type and
right-click in the list to
access this menu

Operation Mode

‘ Command

Add Schedule

‘ Description

Allows you to add an event to the What If analysis. You can have
more than one event in the What If analysis.

Add Task
Delete Event
Execute Event

Rename Event

Select an event and right-
click in the list to access
this menu.

Add Task

Allows you to add a task to the selected/active event. You can have
more than one task in an event.

Delete Event

Allows you to delete the selected event.

Execute Event

Allows you to execute/perform the task(s) within the selected event.

Rename Event

Allows you to rename the selected event.

Delete Event

Select a task and right-
click in the list to access
this menu.

Delete Task

Allows you to delete the selected task.

1 .8.2 Trend Analusis View

The Trend feature allows you access to the Trend Analysis view. This
view is similar to the project view, except the view only contains two
panes: Viewer and Results.

Refer to Section 2.3.5 -
Project View for information
about project views.

The following table lists and describes the Object Inspect menus
available in the Viewer and/or Results pane:

Object Inspect menu ‘ Command ‘ Description

Lists the available Datasheets for the currently active object. You
can highlight a Datasheet and either preview or print it. Refer to
Section 3.7.1 - Printing Datasheet for more details.

This command is only available for the Viewer pane.

Print Datasheet
Print Datashest...
b aximize Frame...

Open Frame..

Reset Frame

Maximizes the selected pane so that it is the only one visible in the
view.

When viewing a maximized pane, you can still access the other two
panes by clicking and dragging the double border now situated at
the pane’s edges.

Maximize
Right-click in any blank Frame
area of the Viewer or

Results pane to access

this menu.

Open Frame

Opens a new view that displays only the selected pane/tab.

Reset Frame

Restores the selected pane to default size.
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Object Inspect menu ‘ Command ‘ Description
Add Study Allows you to add a study to the Trend analysis. You can have more
[ Add Study | than one study in the Trend analysis.
Select the summary level
and right-click in the list to
access this menu
Change Allows you to change the flow rate of all the streams simultaneously.
Change Throughput Throu g h p ut
E E::tn::;:inger fchange Hassflon Clean Allows you to add an event (cleaning a heat exchanger or change
'ﬁ ———— Exchanger / the mass flow rate of a stream) to the selected study. You can have
Rename Study Change more than one event in a study.
Massflow

Select a study and right-
click in the list to access
this menu.

Delete Study

Allows you to delete the selected study.

Execute Study

Allows you to execute/perform the event(s) within the selected study.

Rename Study

Allows you to rename the selected study.

X Delete Event

Select an event and right-
click in the list to access
this menu.

Delete Event

Allows you to delete the selected event.
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To access the Object Inspect
menu:

1. Placed cursor over plot
view.

2. Click the right mouse
button.

8-2

Introduction

8.1 Infroduction

Many properties and results in this software can be viewed in graphical
form. In order to customize your plot:

1. Right-click the plot area and the Object Inspect menu appears.

The Object Inspect menu shown in the figure below belongs to a
two-axes plot. If a plot has three- or four-axes, than the commands
in the Object Inspect menu will vary.

Figure 8.1

Graph Control

Cross Hair

Wertical Crozs Hair
Harizontal Cross Hair
Walues

LCopy To Clipboard L3

& Prirt Plot
D Fiint Setup...

2. Move the mouse pointer over the command you want to execute.

3. Click the highlighted command to select/execute the command you
want to use to manipulate the plot.

The following commands are common for most plots:

e Graph Control

» Values

» Copy to Clipboard
» Print Plot

» Print Setup
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8.2 Graph Confrol View

Gitaph Control The Graph Control command in the Object Inspect menu, opens the
Crass Hair Graph Control view. The Graph Control view contains most of the
‘ertical Cross Hair s . .
Horotal rose Hai options that allows you to modify the selected/active plot.

|T Values
Lopy To Clipboard L3

_ All changes made in the Graph Control view instantaneously affect the
%E’!“‘E'm plot. There is no need to close the Graph Control view to see the
It SE modifications.

The Graph Control view is a The figure below displays the Graph Control view that you will see if you
modal view by default. To see : _
the changes made to the plot, open the Graph Control view of a two-axes plot
you can:
« Move the Graph Control Figure 8.2
view, so you can see the
plOt VIEW. ’-’Elaph Control
¢ Change the Graph

Control view to non- LBl Tupe: Line

modal VIEW, and access [ Press:Mo 2 Mame ,W

the plot view. Press:Ma.3
Colour ,7
] [squars = wisble
Line Style Salid | ¥ Visible

Thickness  [2.0000

¥ Show in Legend

tDala fues | Tite | Legend | Plot Area

You can also open a specific tab on the Graph Control view. By double-
clicking in the plot area, you make the plot the active view. Then, either
double-click on the plot title or on the legend to access the
corresponding tabs in the Graph Control view.

While the plot area has focus, you can also click and drag on either the
legend or title to reposition the selected item.

The changes made to a plot using the Graph Control view are specific
to the active plot. To make global changes, which will affect all plots,
use the Colours and Fonts pages on the Resources tab of the Session
Preferences view.
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The options use to modify many of the plot characteristics, are
categorized into the five tabs in the Graph Control view: Data, Axes,
Title, Legend, and Plot Area

8.c.1 DalaTab

For each data set on the plot, you can:

» View the data set Type.

» Modify the data set Name.

» Specify the Colour and Symbol that represent the data on the plot.
» Choose a Line Style.

» Show/hide the Symbol or Line.

» Show/hide the name in the Legend.

Any changes that are made affect only the data set that is selected in the
list.

To make modifications to the appearance of a data set:

1. Select the name of the data set from the list located at the left side of
the Data tab.

2. Theinformation which corresponds to the selected data set appears
in the fields, as shown in Figure 8.3.

The figure on the right is the Graph Control view of a two-axes plot. The
figure on the left is the Graph Control view of a three-axes plot.

Figure 8.3
¥ Triangle Graph Control ", Graph Control B
- d - el Tupe [Cine
}Ei%?ﬁur L‘Ialﬂgl‘;On et M EMIE IVapour Line Fressha |
Fiesidue Curve Pts. Callsug _ PressiNo.2 Mame IPress:No.3|
Residue Curve Arows u T 7 itk
Distillation Boundaries Style I olidDiarmans vl Iﬁ Vil
Distillation Baundary Arra Sesle 1000 5 Vil Symbol Square | isible
cale I . isible
E;n;zl?un';innents Line Style I Solid 'l v Wisible
i Thickness IU-UUUU
Style I Solid vl
Thick |1-DDU W Visible ¥ Show in Legend
[¥ Show inLegend [& Show Labels
-
Data \&=es I Title I Legend I Plot Area |
—
&I Data I Angs I Title: I Legend I Plot Area |

\Tlﬁlist contains all the data sets in the plot.
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The colour of the text in this
field is black, this indicates
that it is a display field, you
cannot change the information
in this field.

The Symbol drop-down list is
not available if the data set is
type Bar.

The lowest thickness setting
is 0 and the highest
thickness setting is 5.

The following table lists and describes the objects in the Data tab view
for both type of plots:

Object
Type Display field

‘ Description

The program has two types of plot: Line or Bar. This field
shows you which type of plot the data set is using.

This field is only available for the two-axes plot.

Name field

The name associated with the data set can be changed in this
field. Changes made to the text in this field are reflected in the
list of data sets and in the legend.

Colour selector

Allows you to change the colour associated to the selected
data set. To change the colour of the data set:

1. Double-click in the selector to open the Colour Palette.

2. Select a colour from the default colour and click the OK
button.

or

3. Customize a colour by clicking the Define Custom Colours

button and generating you customized colour. Then select
your custom colour and click the OK button.

Symbol drop-down
list

For two-axes plot, the Symbol drop-down list allows you to

select the type of symbol you want associated to your data set.

To display the symbols along the plot line of the data set, you
have to check the Visible checkbox. To hide the symbols,
uncheck the Visible checkbox.

Symbol group

For three-axes plot, the Symbol group contains the following
objects:

« Style drop-down list. This drop-down list has the same
function as the Symbol drop-down list from the two-axes
plot.

« Scale field. This field allows you to modify the size of the
symbol. There are only three sizes available, and they
are represented by integer value between 1 to 3.

» Visible checkbox. This checkbox has the same function
as the Visible checkbox from the two-axes plot.

Line Style drop-
down list

For two-axes plot, this drop-down list allows you to select the
type of plot line you want associated to your data set.

To display the plot line of the data set, you have to check the
Visible checkbox. To hide the plot line, uncheck the Visible
checkbox.

Thickness field

For two-axes plot, this field allows you to change the thickness
of the plot line for the selected data set. Increasing the value in
this field, increases the thickness. You can only enter integer
values.
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The Show Label checkbox is
only available for single point
data on the plot, not for line
data.

Refer to Section 5.4.2 -
Variables Tab for information
regarding value formatting.

Graph Control View

Object ‘ Description

Line group For three-axes plot, the Line group contains a Style drop-down

list, a Thick field, and a Visible checkbox.

» Style drop-down list. This drop-down list has the same
function as the Line Style drop-down list from the two-
axes plot.

» Thick field. This field has the same function as the
Thickness field from the two-axes plot.

» Visible checkbox. This checkbox has the same function
as the Visible checkbox from the two-axes plot.

Show in Legend Allows you to toggle between displaying or hiding the data set
checkbox name and plot line in the Legend.

Show Label Allows you to toggle between displaying or hiding the data
checkbox point value (boiling point temperature) on the plot/graph.

8.0.c fxes Tab

For

each axis on the plot, you can:

Change the label name, font, and units.

Show/Hide the label name and/or units.

Define the axis bounds or use the Auto Scale function.
Format the axis values.

Display the plot on a logarithmic axis

Any changes that are made will affect only the axis that is selected in the

list.

To make modifications to the appearance of an axis:

1.

Select the name of the axes in the list located at the left side of the
Axes tab.

The information that corresponds to the selected axis appears in the
fields, as shown in Figure 8.4.
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The figure on the right is the Graph Control view of a two-axes plot. The
figure on the left is the Graph Control view of a three-axes plot.

Figure 8.4

’-’Tliangle Graph Control b'ﬁlaph Control
Hres Label Acetone Mole Fracth  ~Label
Bottom Axis || Side I Wisible Bubble Temperatire Buhble Temperature Iv “isible
Lett axis - A
Right Asis Werter  |Methanal v Wisible C ~| ¥ Visible
Format |1 sio fig
Eounds
v UseAutoScale  Minimum '7
¥ UseAuto Scale  Maximum '7
-
N Data Axes\Title | Legend | Plat Area Format |2 53 fig
& /Daim(es Title | Legend | Plot Area
This list contains all the active axes in the plot.

The following table lists and describes the objects in the Axes tab for
both plots:

Object ‘ Description

Label group for two- | This group contains the following objects:

axes plot « Label Field. This field allows you to change the label
name for the selected axis.

To display the label name beside the axis, check the
Visible checkbox beside the Label field. To hide the label
name, uncheck the Visible checkbox.

The Visible checkbox beside
the Label drop-down list is
only available if the Visible
checkbox beside the Label
field is checked.

Label Drop-down list. This drop-down list contains all
the possible units for the selected axis. You can select
the units you want the selected axis to display.

To display the unit type beside the axis, check the Visible
checkbox beside the Label drop-down list. To hide the
unit type, uncheck the Visible checkbox.

Label Font Selector. The font selector (located in the
right side of the Label group) allows you to customize the
font style and font size of the label. Double-click the font
selector to open the Font view.

Label group for
three-axes plot

This group contains the following objects:
» Side Field. This field has the same function as the Label

field of the two-axes plot. The label appears along the
axes.

Vertex Field. This field allows you to modify the name
associated with the selected axes. The name appears at
the beginning of the axes.

To display the name at the beginning of the axis, check
the Visible checkbox beside the Label field. To hide the
label name, uncheck the Visible checkbox.
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]

Ellipsis icon

Graph Control View

Object ‘ Description

Bounds group

The Bounds group is only available for the two-axes plot. There
are two fields and their associated checkbox in this group:
Minimum and Maximum.

Minimum:

There are two ways to set the minimum axis bound value in the
Bounds group:

* Uncheck the Use Auto Scale checkbox beside the
Minimum field, and enter the minimum value you want in
the Minimum field.

» Check the Use Auto Scale checkbox beside the
Minimum field to have the program automatically set the
minimum bound value.

Maximum:

There are two ways to set the maximum axis bound value in
the Bounds group:

» Uncheck the Use Auto Scale checkbox beside the
Maximum field, and enter the maximum value you want in
the Maximum field.

» Check the Use Auto Scale checkbox beside the
Maximum field to have the program automatically set the
maximum bound value.

Logarithmic Axis

Check this checkbox to display the selected axis on a

checkbox Logarithmic scale. This checkbox is only available for the two-
axes plot.
Format field This display field allows you to modify the format of the

selected axis values. Click the Ellipsis icon beside the Format
display field to open Real Format Editor view.
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8..3 Tikle Tab

For the title on the plot, you can:

» Change the default titte name and font.
» Select the colours for the Text, Background and Border of the title.
» Show/Hide the Title, Background and Border.

The figure on the right is the Graph Control view of a two-axes plot. The
figure on the left is the Graph Control view of a three-axes plot.

Figure 8.5

¥ Triangle Graph Control p2? Graph Control
Text Text Background
|Phase Equiibrian] |scatone - M-E Ketand ]
sl [ Wisible
v Wisible  olour _ W ‘isible [~Colour Fant
Background Border _ ’T Border
™ Visible ™ Visible I Visible

" Data | dses Title Legend | Plat Area
Close Data | Axes  Title | Legend | Plot Area

The following table lists and describes the objects on the Title tab for

both plots:
Object ‘ Description
Text group The Text group contains the following objects:
» Text field. This field allows you to change the title of the plot.
» Visible checkbox. Check this checkbox to display the title on
the plot. Uncheck this checkbox to hide the title.
» Colour selector. This colour selector allows you to change
the title font colour.
The font selector is only Font selector Allows you to customize the font style and font size of the title.
available for the two-axes plot. Double-click the font selector to open the Font view.
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Object ‘ Description

Background The Background group contains the following objects:

group » Background colour selector. This colour selector allows you
to change the title background colour.

» Visible checkbox. Check this checkbox to display the
selected background colour for the title on the plot. Uncheck
this checkbox to hide the background colour.

Border group The Border group contains the following objects:

» Border colour selector. This colour selector allows you to
change the title border colour.

» Visible checkbox. Check this checkbox to display the border
around the title on the plot. Uncheck this checkbox to hide the
border.

To change the colour of the title text, title background, or title border:

1. Double-click in the colour selector, of the axes object you want to
change, to open the Colour Palette.

Figure 8.6

Color HE
Basic colors:
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Define Custom Colors 3> |
Cancel

2. Select a colour from the default colour and click the OK button

3. Customize a colour by clicking the Define Custom Colours button,
select and add you customized colours to the Custom colours
palette. Then select your custom colour and click the OK button.
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8.24 Legend Tab

For the legend on the plot, you can:

» Change the colour of the border, background, or text.

» Change the location of the legend on the plot area.

» Choose the orientation: vertical or horizontal.

e Show/Hide the border and background.

» Enable automatic resizing of the legend upon repositioning.

The figure on the right is the Graph Control view of a two-axes plot. The
figure on the left is the Graph Control view of a three-axes plot.

Figure 8.7

Graph Control - | %
P’Tliangle Graph Control '., LETEDS -.
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Border Alignment = St lle:t
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Backgound Text
o iife - Alignment
v Dynamic ' Verlical
" Horizontal
" Data | dwes | Tile Legend | Plot Area
Close " Data | dwes | Tille Legend | Plat Area

The following table lists and describes the objects on the Legend tab:

Object ‘ Description

Visible Check the Visible checkbox to display the legend on the plot.
checkbox Uncheck this checkbox to hide the legend.
Border group The Border group contains the following objects:

« Border colour selector. This colour selector allows you to
change the legend border colour.

» Visible checkbox. Check this checkbox to display the border
around the legend on the plot. Uncheck this checkbox to hide

the border.
Background The Background group contains the following objects:
group » Background colour selector. This colour selector allows you

to change the legend background colour.

* Visible checkbox. Check this checkbox to display the
selected background colour for the legend on the plot.
Uncheck this checkbox to hide the background colour.
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Object ‘ Description

Text group The Text group contains the Text colour selector. This colour
selector allows you to change the legend font colour.

The font selector is only Font selector Allows you to customize the font style and font size in the legend.
available for the two-axes plot. Double-click the font selector to open the Font view.
Alignment The Alignment group contains the following objects:
group » Dynamic checkbox. Check this checkbox to have the
program resize the legend when it is repositioned in the plot
area.

For example, if the legend is placed near the view side where
part of the information is cut off/hidden, the program
automatically resizes the legend to display the cut off/hidden
information.

» Vertical and Horizontal radio buttons. The two radio button
allows you to set the orientation of the text in the legend.
Select a radio button to position the legend information in a
row or a column.

To change the colour of the legend text, legend background, or legend
border:

1. Double-click in the colour selector, of the axes object you want to
change, to open the Colour Palette.

Figure 8.8

Color
Basic colors:
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Define Custom Colors 3> |
Cancel

2. Select a colour from the default colour and click the OK button
or

Customize a colour by clicking the Define Custom Colours button,
select and add you customized colours to the Custom Colours palette.
Then select your custom colour and click the OK button.

8-12



Plot Properties 8-13

8.0.5 Plof Airea Tab

For the area/background of the plot, you can:

» Change the colour of the Background, Frame, or Grid.
» Show/Hide the Background, Frame, or Grid.
» Change the colour of the Cross Hairs

» Show/Hide the Cross Hairs, or choose to display only the vertical or
horizontal components.

The figure on the right is the Graph Control view of a two-axes plot. The
figure on the left is the Graph Control view of a three-axes plot.

p¥ Triangle Graph Control P? Graph Control
ST Background Frame Girid
" | I | ||
[™ “isible

[~ Wisible v Wisible: [v “isible

Girid
Cross Hairs

4 —
Triangle Style [~ Wishle
&+ Right Angle ™ Wertical Component
" Equilateral .

[~ Haoiizontal Component

Data | Axes | Title | Legend Plot Area
Close " Data | dwes | Tite Legend  Plot Area

The following table lists and describes the objects on the Plot Area tab

for both plots:
Object ‘ Description
Background The Background group contains the following objects:
group » Background colour selector. This colour selector allows you
to change the plot background colour.

» Visible checkbox. Check this checkbox to display the
selected background colour on the plot. Uncheck this
checkbox to hide the background colour.

Grid group The Grid group contains the following objects:

» Grid colour selector. This colour selector allows you to
change the grid colour in the plot.

» Visible checkbox. Check this checkbox to display the grid in
the plot. Uncheck this checkbox to hide the grid.
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The Visible checkbox is
automatically checked when
either Vertical Component or
Horizontal Component
checkbox is checked.

The Visible checkbox is
automatically unchecked
when both Vertical
Component and Horizontal
Component checkbox are
unchecked.

8-14

Graph Control View

Object ‘ Description

Frame group

The Frame group is only available for the two-axes plot. This group
contains the following objects:
* Frame colour selector. This colour selector allows you to
change the frame colour of the plot.

» Visible checkbox. Check this checkbox to display the frame
around on the plot. Uncheck this checkbox to hide the frame.

Cross Hairs
group

The Cross Hairs group is only available for the two-axes plot. This
group contains the following objects:

» Cross Hairs colour selector. This colour selector allows you
to change the cross hair colour on the plot.

» Visible checkbox. Check this checkbox to display the cross
hair whenever you place the cursor anywhere in the plot area.
Uncheck this checkbox to hide the cross hair.

» Vertical Component checkbox. Check this checkbox to
display the vertical cross hair. Uncheck this checkbox to hide
the vertical cross hair.

» Horizontal Component checkbox. Check this checkbox to
display the horizontal cross hair. Uncheck this checkbox to
hide the horizontal cross hair.
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- - -
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group.

~
A display field, that shows the cursor coordinate / axes values, appears at the bottom
left corner of the plot view, when the Visible checkbox is checked in the Cross Hairs

Triangle Style
group

The Triangle Style group is only available for the three-axes plot.
This group contains two radio buttons: Right Angle and Equilateral.

Display the form of triangle plot you want to see by selecting one of
the two radio buttons.
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To change the colour of the plot background, plot grid, plot frame, or
plot cross hair:

1. Double-click in the colour selector, of the axes object you want to
change, to open the Colour Palette.

Figure 8.10

Color HE
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Define Custom Colors 3> |
Cancel

2. Select a colour from the default colour and click the OK button
or

Customize a colour by clicking the Define Custom Colours button,
select and add you customized colours to the Custom Colours palette.
Then select your custom colour and click the OK button.

8-15



8-16

8-16

Values

8.3 Values

You can toggle the Values command from the Object Inspect menu on or
off. A checkmark appears on the left side of the Values command in the
Object Inspect menu, when the command is on. The left side of the
Values command in the Object Inspect menu is blank, when the
command is off. See figure below:

Figure 8.11
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Boider Border
Lines Lines
Trace Trace
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LCopy To Clipboard L4 LCopy To Clipboard L4
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Command On Command Off

When the Values command is on, you can place the cursor on a plotted
point in the plot area and a fly by of values (or coordinates) will appear.

TwvsP
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m Temperature 133606911 C

Temperature (C)
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84 Copy fo Clipboard

Copy the area, plot, or PFD where the Object Inspect menu was
accessed, and placed that image into the clipboard. The image can be
taken and pasted into other programs as an image file, like a word
processor.

The Copy to Clipboard command opens a sub-menu that contains four
scale commands, shown in the figure below.

Figure 8.13

Plat Origntation
Graph Contral
Zoom Out
Values

Right Angle

LCopy Tao Clipboard 4 Scale by 502

& Bt Plot SeblpIIlE

Scale by 200%
D Print Setup... Rl
LCustom Scale..

The scale commands let you decide how large an image you want to
copy into the clipboard. The four scale commands are: 50%, 100%, 200%
and custom scale.

To copy a customize scale of the view/area:
1. Right-click in the area to access the Object Inspect menu.
2. Select Copy To Clipboard command to open the sub-menu.

3. Inthe Copy To Clipboard sub-menu, select Custom Scale
command. The Copy Pane to Clipboard view appears.

Figure 8.14

Click the Up or Down anow
icons to increase or decrease
Copyatscae 5% ox the scale value.

4. Enter the scale you want in the Copy at scale field.

EI 5. Click the OK button when you are finish, or click the Close icon to
exit without copying anything to the clipboard.

Close icon
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Print Plot

8.5 Prink Plof

There are two methods to print the plots in the program:

» Right-click the plot area to open the Object Inspect menu. Select the
Print Plot command from the Object Inspect menu as shown in the
figure below. This method prints only the plot as it appears on the
screen.

or

» Select the plot view you want to print, then click the File menu and
select the Print Snapshot command. This method prints the plot
along with everything else in the view that has focus.For more
information about printing in general, refer to Section 3.7 - Print
Commands.

8.5.1 Prinf Sefup

The Print Setup option accesses the typical Windows Print Setup, which
allows you to select the printer, the paper orientation, the paper size,
and the paper source. There are two methods to open the Print Setup
view:
* Right-click the plot area to open the Object Inspect menu. Select the
Print Setup command from the Object Inspect menu.
or

» Click the File menu and select Print Setup.

The Print Setup view will vary for different printers.
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Flot Origntation
Graph Control
Zoom Out
Walues

Equilateral
LCopy Ta Clipbaard

& Frirt Plot

D Frint Setup...

Object Inspect menu

8.6 Plor Orienfarion View

The Plot Orientation command from the Object Inspect menu opens the
Plot Orientation view.

Figure 8.15
Exchange Components: Exchange Components:
1 Acetane
A IL © ° ‘Z‘A\, c
M-E-Ketone €—3 H20 M-E-Ketone €&—2 HMethanal
Depending on the type of triangle plot, the Plot Orientation view will vary between
Right Angle (as shown on the left) and Equilateral (as shown on the right).

The following table lists and describes the icons in the Plot Orientation
view:

Icons ‘ Description

Allows you to rotate the positions of the

variables of the plot by one step counter
@ @ clockwise.

Allows you to switch the position of the two

variables between the icon.
l = N I/

Allows you to rotate the positions of the

@ @ variables of the plot by one step clockwise.
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The Fluid Package Manager
may or may not be available
to you, depending on the
license program package you
bought.
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Introduction

9.1 Infroduction

All necessary information pertaining to flash and physical property
calculations is contained within the fluid package. This allows you to
define all the required information within a single entity. There are two
key advantages to this approach:
» All associated information is defined in a single location, allowing
easy creation and modification of the information.

» Multiple fluid packages can be used in the same simulation,
however, they are all defined within the Fluid Package Manager.

In the program, most of the operations require a fluid package.
Depending on the license that you bought, you may or may not have
operations requiring a fluid package. The following is a list of operations
that require a fluid package:

» Stream Manager

» Phase Equilibrium

» Property Table

e Pure Component Regression
» Fluid Phase Regression

» Simple Column

» Three Product System

» Complex Column

* Azeotropic Analysis

» Residue Curve Map

e Column Design

» Azeotropic Column Sequencing
» Column Sequencing

» Split Generator
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92 Fuid Package Manager View

The Fluid Package Manager view allows you to manipulate and organize
multiple fluid packages.

To access the Fluid Package Manager view, do one of the following:

& » Click the Fluid Package Manager icon in the toolbar.
» From the Managers menu, select the Fluid Package Manager
command.
Fluid Package Manager icon
Figure 9.1
'-’Fluid Package Manager =101 =]
Available Fluid Packages Fluid Package Information
NRTL MC:4 FP: NRTLAdeal Gas Name [UNIQUAC
FR._NC: 5 PP Peng-Robinsonddeal Gas,
ONIQUAC W3 PR NGOG dealHas ¢ || Description
Wil WL (e Wil el Bes Components: acetone, water, methanol J

O L2 X H & ¥
Default Fluid Package

T -

The Fluid Package Manager view is divided into two groups: Available
Fluid Packages and Fluid Package Information.
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When there are no fluid
packages in the Available
Fluid Packages list, only the
Add Fluid Package icon and
Import Fluid Package icon
are available.

The fluid package can be
directly exported only to
HYSYS version 3.0 or higher.

If no fluid package is selected
as the default, the program
automatically selects the first
fluid package in the Available
Fluid Packages list as the
default fluid package.

Rvailable Fluid Packages Group

The following table lists and describes the objects available in the
Available Fluid Packages group:

Object ‘ Icon ‘ Description

Available Fluid
Packages list

Contains all the fluid packages available in the
current case.

The name, number of components, and property
package of each fluid package appear in this list.

Add Fluid Package
icon

Allows you to create a fluid package. Refer to
Section 9.2.1 - Adding a Fluid Package for more
information.

Edit Fluid Package
icon

Allows you to edit the selected fluid package. Refer
to Section 9.2.3 - Editing a Fluid Package for more
information.

Delete Fluid
Package icon

Allows you to delete the selected fluid package.
Refer to Section 9.2.2 - Deleting a Fluid Package
for more information.

Export Fluid
Package icon

Allows you to export the selected fluid package as an
* ctf file. Refer to Section 9.2.4 - Exporting a Fluid
Package for more information.

Import Fluid
Package icon

Allows you to import a fluid package. Refer to
Section 9.2.5 - Importing a Fluid Package for more
information.

Export Fluid
Package to HYSYS
icon

® ElE X B E

Allows you to export the selected fluid package

directly to a new HYSYS case. Refer to Section
9.2.6 - Exporting Fluid Package to HYSYS for
more information.

Default Fluid
Package drop-down
list

Allows you to designate the default fluid package for
the current case.

To select a default fluid package, click the down
arrow to open the drop-down list, then select the fluid
package you want as the default.

Fluid Package Information Group

The Fluid Package Information group contains a field and a text editor:

« Name field. Allows you to edit the name of the selected fluid

package in the Available Fluid Packages list.

» Description text editor. Allows you to enter and store information
about the selected fluid package in the Available Fluid Packages list.
The information in the Description text editor can also be entered in
the Notes tab of the Fluid Package view.
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N

Fluid Package Manager icon

o

Add Fluid Package icon

Refer to Section 9.3 - Fluid
Package View for more
information.

X

Close icon

Operation icon

921 Adding a Fluid Package

To add a fluid package:

1.

Open the Fluid Package Manager view by clicking the Fluid Package
Manager icon.

Click the Add Fluid Package icon in the Available Fluid Packages
group. The Fluid Package view appears.

The name of the selected fluid package appears in the title bar of the
Fluid Package view and indicates which fluid package you are working
on. You can have multiple Fluid Package views open and still know
which fluid package you are manipulating.

In the Fluid Package view, click the Property Package tab and select
the property package you want to associate with the fluid package.
You can also select components and manipulate the binary
coefficients and flash calculations in the Fluid Package view.

When you have completed creating the fluid package, close the view
by doing one of the following:

* Press CTRL F4.

e Click the Close icon, located at the top right corner.

« Double-click the Operation icon, located at the top left corner.

The new fluid package appears in the Available Fluid Packages
group with a default name of Fluid1.

You can change the name of the fluid package by entering a new
name in the Name field of the Fluid Package Information group.

9-5
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N

Fluid Package Manager icon

x|

Delete Fluid Package icon
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9.2.2 Delefing @ Fluid Package

To delete a fluid package:

1. Open the Fluid Package Manager view by clicking the Fluid Package
Manager icon.

2. Select the fluid package you want to delete from the list in the
Available Fluid Packages group.

3. Click the Delete Fluid Package icon in the Available Fluid Packages
group. The program will prompt you to confirm that you want to
delete the fluid package.

HYSYS.Concept

@ Are pou sure you want to delete this Fluid Package?

] o |

4. Click the Yes button.
If the deleted fluid package was the default fluid package, the
program automatically selects the top first fluid package in the
Available Fluid Packages list as the new default fluid package.
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N

Fluid Package Manager icon

P

Edit Fluid Package icon

Refer to Section 9.3 - Fluid
Package View for more
information.

X

Close icon

Operation icon

9.2.3 Edifing @ Fluid Package

To edit a fluid package:

1. Open the Fluid Package Manager view by clicking the Fluid Package
Manager icon.

2. From the Available Fluid Packages group list, select the fluid package
you want to edit.

3. Click the Edit Fluid Package icon. The Fluid Package view for the
selected fluid package appears.

The name of the selected fluid package appears in the title bar of the
Fluid Package view and indicates which fluid package you are working
on. You can have multiple Fluid Package views open and still know
which fluid package you are manipulating.

4. Edit the fluid package using the options available on the various
tabs in the Fluid Package view.

5. When you have completed editing the fluid package, close the view
by doing one of the following:
¢ Press CTRL F4.
Click the Close icon, located at the top right corner.
Double-click the Operation icon, located at the top left corner.
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Fluid Package Manager icon

Ll

Export Fluid Package icon
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9.2.4 Exporfing a Fluid Package

To export a fluid package:

1. Open the Fluid Package Manager view by clicking the Fluid Package

Manager icon.

2. From the Available Fluid Packages group, select the fluid package

you want to export.

3. Click the Export Fluid Package icon.
The Export Data as XML view appears.

Figure 9.3

Export Data As XML
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™
= Local Disk [E:)
File name: || j Save I
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%

4. Click the down arrow =|in the Save in drop-down list and select

where you want to save the exported fluid package.

5. In the File Name field, enter a name for the exported fluid package.
The program will automatically attach the proper file extension

(*.cft).

6. Click the Save button.
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9.2.5 Importing a Fluid Packane

To import a fluid package:
1. Open the Fluid Package Manager view by clicking the Fluid Package
ﬂ Manager icon.

2. Click the Import Fluid Package icon in the Available Fluid Packages
group. The Import Data as XML view appears.

u
=

Import Fluid Package icon TrorDatalRsN

Fluid Package Manager icon

Look in: Ia Support j - EF =

| IHTHL
Exarnple. ctf

File hame: I\ j Open I
j Cancel |

| Files of lvpe: ITherdeynamics Settings File [+ ctf) 1
%

Find and select the fluid package file (*.ctf) you want to import.

. Click the Open button.
You can change the name of The selected fluid package appears in the Fluid Package Manager
the selected fluid package by view with the default name of ‘Fluid’ followed by a number.

3.2.6 Exporfing Fluid Pachage fo HYSYS

Name field.
To export a fluid package to HYSYS version 3.0 or higher:
A 1. Open the Fluid Package Manager view by clicking the Fluid Package
Manager icon.
2. From the list in the Available Fluid Packages group, select the fluid

Fluid Package Manager icon
package you want to export.

@ | 3. Click the Export Fluid Package to HYSYS icon.
The HYSYS program will activate and a new case containing the
Export Fluid Package to selected fluid package from the program is automatically generated.
HYSYS icon
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|

Add Fluid Package icon

o

Edit Fluid Package icon
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Fluid Package View

9.3 Foid Pachage View

The Fluid Package view contains all the information/options required to
generate a fluid package. To access a Fluid Package view, do one of the

following:

» Open the Fluid Package Manager view by clicking the Fluid
Package Manager icon, then click the Add Fluid Package icon.

» Open the Fluid Package Manager view by clicking the Fluid
Package Manager icon, select the fluid package you want from the
Available Fluid Packages list, and click the Edit Fluid Package icon.

The name of the selected fluid package appears in the title bar
of the view and indicates which fluid package you are working
on. You can have multiple Fluid Package view open and still
know which fluid package you are manipulating.

Fluid Package: Wilson
~Model Selection ~Model Option:
<nonex - Property Options -]
Braun K10 E nthal |deal [Gas Enthalpy
ExtPkyg Entropy |deal Gas Entropy
HyspsPR T
P |deal Gaz Cp
|deal Gas c 1doal Gas ©
|deal Gas/Lk - R EEIEED Y
K.abadi-D anner LnFugacityCoeff | |deal Gas Ln. Fugaciy Co
Lee-Kesler-Plocker LnFugacity |deal Gas Ln. Fugacity
PRSW Molarolume |deal Gas Malar Yolume
PRSVILK alarDenzity |deal Gas Malar Density
Peng-Robinson Yizcazity izcosity
Peng-Robinson /LK Th C —
Redich-Cwana ;I ermalConductivity Thermal Conductivity
- Helrmhaltz Ideal Gas Helmholtz
9 Y ® e Gibbs | Ideal Gas Gibbs Eneiay
Ideal Gas Euation of State ZFactor |deal Gas 2 Factor LI
_
Property Package | Components I Binary Coefficients I Flazh Cantral I Motes ]
X | Wilzon-ldeal Gas [

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

Package view:

Object
Property Package tab

‘ Description

This tab allows you to select and manipulate the property
package associated with the fluid package.

Components tab

This tab allows you to add or create components
associated with the fluid package.

Binary Coefficients tab

This tab allows you to manipulate the binary interaction
coefficient values between components in the fluid
package.

Flash Control tab

This tab allows you to manipulate the flash calculations
performed for the fluid package.
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Object ‘ Description
Notes tab This tab allows you to enter information about the fluid
package.

x Delete icon This icon allows you to delete the fluid package. The
program will prompt you to confirm that you want to delete
the fluid package.

Delete icon Status Bar The status bar displays the selected property package
EI associated with the fluid package.
Open Page Tab as This icon allows you to open an active tab as a separate
Open Page Tab as Separate Separate Window icon view.
Window icon

9.3.1 Properfy Package Tab

The Property Package tab is divided into two groups: Model Selection
and Model Options.

Model Selection Group

The Model Selection group allows you to select a fluid phase and a
property package for the fluid package. The Model Selection list
contains the list of property packages associated with the selected fluid
phase.

Model Options Group

The Model Options group allows you to manipulate the property
package you select. When you select a property package, the Model
Options table displays all the properties associated with the selected
property package. Some properties can be manipulated by selecting a
different option from the drop-down list in the property cell.
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For more information on
selecting property packages,
refer to Section 3.1 -
Equations of State and
Section 3.2 - Activity
Models of the COMThermo-
Reference Guide.
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Fluid Package View

Selecting a Properfy Pachage

1. Open the Fluid Package view and click the Property Package tab.

Figure 9.6
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[
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2. Inthe Model Selection group, select the required phase for the
property package by clicking the Vapour or Liquid radio button.

3. Inthe Model Selection list, find and select the property package you
want to associate with the active phase.

After you select the property package, the Model Options table will
be populated with properties for the selected property package.

4. Click the down arrow beside properties with red colour text in the
Options column to view more options for the selected property.

For more information on calculating property options, refer to
Chapter 7 - Property Packages of the COMThermo-Reference
Guide.



Fluid Package Manager 9-13

9.3.2 Components Tab

The Components tab allows you to add, remove, edit, create, and clone
components for the selected fluid package. You can choose from the
components available in the program’s component library, or you can
create your own hypothetical components.

Fluid Package: Fluid1 [_ (O] %]
Selected Components fiwailable Component List/Filter Options
Methanal . v Shaw Synanyms
Ethanal Dl | hizeratech j [~ Search by Formula
Hao [~ Use Family Filker
20350l Match:  [me]
Family Filter...
MEK C4aHB0 -
I-E-Ketone C4Ha0
Monopentek CEH1204
Methyl_Ketone C3HBO
M-Pentyl-Ketone C7H140
lzapropenylketane CEHE0
I ethwl-B utyl-Ketone CEH120 ﬂ
Remave View | Select ‘ Edit... | Create.. | Clone... ‘

e
Property Package Enmpnnenls| Binary Coefficients J Flash Contral JNntEs

X NRTL-deal Gas s

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

Object ‘ Description

Selected Components Contains the names of the components that have been

list added to the fluid package.

Remove button Allows you to remove components from the fluid package.
Refer to the Removing Components section for more
information.

View button Allows you to open the Component view(s) of the selected

component(s) in the Selected Components list.

For more information, refer to Section 9.4 - Component
View.

Database drop-down list Allows you to select a different database file. Each
database file contains different amounts and types of
components. The default database is Hyprotech.

Match field Allows you to find the components you want by displaying
a list of components that matches the text you entered in
the Match field.

Show Synonyms When checked, the program displays a list of
checkbox components, including synonym names of the
components, based on the text entered in the Match field.
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The components appear in
ascending numerical and
alphabetical order on the list.
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Object ‘ Description

Search by Formula
checkbox

When checked, the program displays a list of components
based on the formula entered in the Match field.

Use Family Filter
checkbox

When checked, the program displays a list of components
based on the selected component family and the text
entered in the Match field.

Family Filter button

Allows you to access the Family Filter view. The Family
Filter view contains the families into which the
components are grouped.

For more information about the Family Filter view, refer to
the Adding Components section.

Available Component
List/Filter Options list

Displays a list of components depending on the text
entered in the Match field, Show Synonyms checkbox,
Search by Formula checkbox, and Use Family Filter
checkbox.

If the Match field is empty, the list displays all the
components.

Select button

Allows you to add the selected component from the
Available Component List/Filter Options list to the fluid
package. Refer to the Adding Components section for
more information.

Edit button

Allows you to access the Component view(s) of the
selected component(s).

For more information, refer to the section Editing
Components.

Create button

Allows you to create a hypothetical component. Refer to
the Creating Components section for more information.

Clone button

Allows you to clone the selected component(s) from the
Available Component List/Filter Options list. Refer to the
Cloning Components section for more information.
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Fluid1 [=]

—Family Filter—————
I Hpdrocarbons
I Solids

I Mizcellaneous
I Amines

¥ Alcohols

¥ Ketones

¥ &ldehydes

I~ Esters

I~ Carboxylic Acids
I™ Halogens

I~ Mitriles

™ Phenals

I~ Ethers

I~ Palymers

All

Irwert

The All button checks all the
checkboxes.

The Invert button checks all
the unchecked checkboxes,
and unchecks all the checked
checkboxes.

Rdding Components

To add component(s):

1.
2.

Open the Fluid Package view and click the Components tab.

Search for the components you want from the Available Component
List/Filter Options list by doing one or all of the following:

e Check the Show Synonyms checkbox to expand the list to
include synonyms.

* Check the Search by Formula checkbox to filter the list by
component formula.

* Check the Use Family Filter checkbox to filter the list by
component families. Click the Family Filter button to open the
Family Filter view.

In the Family Filter view, check the checkboxes associated with
the families you want the list to contain.

» Enter the name or formula of the component in the Match field.

» Scroll through the list using the scroll bar located at the right side
of the list.

Select the components you want from the Available Component

List/Filter Options list.

Click the Select button, or double-click the individual component to
add it to the fluid package.
The selected components appear in the Selected Components list.

Removing Components

To remove component(s):

1.
2.

Open the Fluid Package view and click the Components tab.

In the Selected Components group, select the component(s) you
want to remove.

Click the Remove button or press the DELETE key.
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Creafing Components

To create a component:
1. Open the Fluid Package view and click the Components tab.
2. Click the Create button in the Available Component List/Filter

Options group. The Component view for the created/hypothetical
component appears.

For easy identification, all created components are
initially marked with a period (.) followed by a number
(and a plus sign (+) after the component name.

F, Component: Hypo. 1+ [_ O] x|
~Component [dentification/Compatibiliy———————— ~Companent Spnonpm:
Narme Hypo.1+ | New Synanym I
Fannily Hydrocarbon
Chemical Formula Hypo 1+
1D Mumber 482564033
CASM
Tag Mumber <emply
DIPPR Mumber <emphy
DDB Mumber <emplys
PFDS Mumber <empls
Grayson-Streed N -
Chano Seader [
Soave-Redich-Kwang | !J
‘filson ul =

-—
] I Temperature Dependent I Pure 1 I Pure 2 IVLE I Solid I UNIFAC I Notes |

Save | [
3. Inthe Name field, enter a name for the new component.
4. Enter all required information for the component in the property
data fields.
’\R/Ieftir tg ”}e E(S:“m f‘“don 5. When you are finished entering property data, click the Pure 1 tab
ethoas tor Create . . . .
Components section for the and click the E§t1mate button that appears in the bottom right
importance on clicking the corner of the view.
Estimate button. 6. Save the hypothetical component to the active database by clicking
the Save button.
EI 7. Click the Close icon to close the view.
Close icon
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For the purpose of
identification, all cloned
components are given the
original component’s name,
followed by a period (.), a
number, and a plus sign (+).

The only instances in which
you are allowed to edit in the
Component view is when you
clone a component or create a
hypothetical component.

Cloning Components

To clone a component:

1. Open the Fluid Package view and click the Components tab.

2. Select the component you want to clone from the Available
Component List/Filter Options list.

3. Click the Clone button. The Component view of the cloned
component appears.

4. In the cloned component’s view, you can edit the name and
properties of the cloned component.
Refer to the Editing Components section for more information
about editing components.

The following components is treated differently than the rest of the
components:

* Water

e Ethylene Glycol

e Triethylene Glycol

« Diethylene Glycol

e Ethanol

If these components are cloned, the cloned components will not have
the special treatment.

Edifing Components

To edit a cloned or hypothetical component:
1. Open the Fluid Package view and click the Components tab.

2. Select the component you want to edit and open the Component
view of the component by doing one of the following:
« Select the component from the Available Component List/Filter
Options list and click the Edit button.

e Select the component from the Selected Components list and
click the View button.

* Double-click the component from the Selected Components list.

3. Edit the component using the options available in the Component
view. Refer to Section 9.4 - Component View for more information
about the options available in the tabs.
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X

Close icon
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Fluid Package View

4. When you are done editing the component, click the Close icon to
close the Component view.

Estimafion Methods for Created Components

The program currently supports the same standard estimation methods
supported by COMThermo Workbench and HYSIM. It is very important
that after you finish creating a new component, you click the Estimate
button to finish estimating any fundamental pure component physical
properties. If you do not do this, missing physical properties can result
in incorrect calculations.

The following sequence lists the process used to determine which
estimation methods will be used for any unknown Physical Properties:

1. Ifthe component is not solid, hydrocarbon, or miscellaneous, a
group contribution method will be used for T, P, V., enthalpies of
formation, ideal gas, and Gibbs free energy.

2. If only the normal boiling point is known, and the normal boiling
point is < 150°E the Bergman correlation is used for normal liquid
density and molecular weight. If the normal boiling point is > 150°EF
the Whitson correlation is used for normal liquid density and the
Lee-Kesler correlation for molecular weight.

3. [Ifthe normal liquid density and molecular weight are known, a
proprietary method for normal boiling point will be used.

4. If normal liquid density is > 1076 kg/m?3, or normal boiling point is
> 800 K, the Lee-Kesler correlation will be used for T, P, and
acentric factor.

5. Ifnormal boiling point is < 548.15 K and normal liquid density is
< 850 kg/m3, the Bergman correlation will be used for 7, P, and
acentric factor.

6. Inall other cases, Cavett will be used for T, and P, and Edmister will
be used for the acentric factor.

Cavett will be used for ideal gas enthalpies.

If the component is a Hydrocarbon, the Lee-Kesler correlation will
be used for vapour pressures, and Twu for liquid viscosities.

9. Inall other cases, Riedel will be used for vapour pressures and
Letsou-Stiel for liquid viscosities.

10. Wy, will be set equal to the acentric factor.

11. V- will be fitted to match the normal liquid density.
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12. A proprietary correlation will be used for radius of gyration.

9.3.3 Binary Coefficients Tab

The Binary Coefficients tab allows you to manipulate the fluid
behaviour coefficients between components based on the specified

property package.

Figure 9.9

Fluid Package: NRTL-Ideal-FluidPhaseRegression = IEllil
todel I GNRTL 'l Coefficient | il -

C7 Toluene Phenal
-0.3883 0.0000
0.0000

C/ -
Toluene 03536 =
Phenol 0.0000 0.0000

Sagal Unifac Estimate |

N Property Package I Component:  Binary Coefficients | Flash Contral INntEs |

x| General NATLdeal Gas s

The following table lists and describes the objects in the Binary
Coefficients tab:

Object ‘ Description

Model drop-down list Allows you to select the model used to calculate the fluid
behaviour. The models available will depend on the type
of property package selected.

Coefficient drop-down Allows you to select different coefficient variables of the
list model to manipulate. The number of coefficient variables
varies depending on the model selected.
For more information regarding Binary Interaction Displays the binary interaction values of the selected
the Bl'n'ary Intergctlon Coefficient matrix coefficient variables associated with the selected models.
Coefficient matrix, refer to the Save button Allows you to save the binary coefficients for the selected

section Binary Interaction

Coefficient Matrix. components and property package for future use.

Unifac Estimate button Allows you to estimate missing coefficients.
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UNIFAC estimations are, by
default, performed at 25°C.

9-20

Fluid Package View

Binary Inferaction Coefficient Matrix

The Binary Interaction Coefficient matrix is the basic tool for
determining the fluid behaviour described by a specific property
package.

The Binary Interaction Coefficients are determined as follows:

Method of
Determination

Description

User Supplied To directly input any of the binary interaction coefficients into the
Binary Interaction Coefficient Matrix, click in a cell and enter a value.

Unifac Estimate | The program will estimate the binary interaction coefficients when
you click the Unifac Estimate button.

Estimafion Mefhods

The options available in the Model and Coefficient drop-down lists on
the Fluid Package view depend on the property package and
components you select.

The program currently uses only the UNIFAC-VLE estimation method.

UNIFRC VLE

The UNIFAC correlation can be used to fill in or replace any of the binary
values. When this option is selected, missing parameters are calculated
using the UNIFAC FLE estimation method.
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9.34 Fash Control Tab

The Flash Control tab allows you to manipulate the flash calculation

parameters.

Figure 9.10
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- [0] <]
Calculation P. —Search P
Iterations/T olerance Settings Temperature
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x|

NRTL-deal Gas
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The Flash Control tab is divided into three groups: Stability Test
Parameters, Calculation Parameters, and Search Parameters. Each group
and the objects within the groups are described in the following

sections.

The Reset All Control Parameters button allows you to reset all the
values changed in the Flash Control tab to the program’s default

settings.
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Stabiliky Test Paramerers Group

The Stability Test Parameters group allows you to control how phase
stability calculations are performed.

Phase Stabilify Test

For multi-phase fluids, there are multiple false solutions corresponding
to the lower number of phases; for example, for a three-phase fluid,
there is a three-phase solution, at least three two-phase solutions and
multiple single-phase solutions. The major challenge is in converging to
the right solution without prior knowledge of the number of equilibrium
phases.

If you encounter situations where the flash calculation fails or you are
suspicious of the results, you can use the options in the Stability Test
Parameters group to approach the solution using a different route.
Unless there is strong evidence for three phases, a two-phase flash is
first performed. The resulting phases are then tested for their stability.

Maximum Phases Cell

To specify the maximum number of phases allowed, enter a value in the
Maximum Phases cell. If it is set to 2, the stability test will quit after a
two-phase flash. Occasionally, you may still get three phases, as the
algorithm might attempt to start directly with the three-phase flash.

If the true solution has two phases and the maximum phases allowed is
set to 2, there is still no guarantee that the correct solution will be
reached. For example, for binary mixtures around the azeotropic point,
the correct solution might be liquid-liquid equilibrium, but the
algorithm might incorrectly converge to vapour-liquid equilibrium.
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Stable Phase Criferion Cell

A phase’s stability is determined by solving for the distance between a
tangent plane and the Gibbs energy surface. If the distance is positive at
all points, the phase is stable.

The Stable Phase Criterion default value is 1x10-°. If your situation
requires extreme consistency between the saturation calculation and
the PT flash calculation, the criterion should be decreased accordingly.
In this case, it is advisable to set the Additional Phase Search criterion to
Extensive by clicking the appropriate radio button.

An iterative procedure is used in the phase calculations; a phase is
generally considered stable if the distance is greater than a small
negative number, 3, at all points. This is to avoid incorrectly introducing
a second phase into the system.

If the fluid is very close to the phase boundary but inside the two-phase
region, however, the ‘distance’ could be slightly negative for a very small
region. If |§] is too large, the flash may mistake this fluid to be stable.
This can be demonstrated by the following test: First, determine the
bubble point temperature, T, of a normal fluid at a pressure of 1 atm
(using the Stream Manager). Then, perform PT flash calculations at
temperatures progressively closer to but higher than 7). A single phase
region will generally be predicted at a temperature slightly higher than
the true bubble point temperature.

To correct for this, you can decrease the absolute value of the §
parameter. The lower limit is zero, where there is no provision for the
tolerance of the stability equation. Consider the situation where the
fluid is just outside the phase boundary. Since the stability equation is
not solved to exactly zero, there is the possibility that the calculated
distance is a very small negative value. With a zero § value, the flash will
determine that the fluid is unstable. A second phase will then be
introduced and redundant calculations will be performed until the
introduced phase eventually disappears. Also, there is the possibility
that this “false” phase will be re-introduced by the stability test.
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Thus, it is necessary to maintain a balance between accuracy and the
efficiency of the flash calculation. The use of the default value should
generally provide an accurate determination of the bubble point
temperature to about 0.001°C.

Additional Phase Search Radio Buttons

The stability scheme used is that proposed by Michelsen (1982)'%. To
choose the method for performing the stability test calculations, click
the appropriate radio button:

Radio Buttons ‘Phase

None No stability test will be performed.

Minimal The following methods are used: Deleted Phase, Wilson’s Equation
and Component Initiation (Water). Only the water component (if it is
part of the selected fluid package) is introduced.

Medium In addition to those methods used for the Minimal method, the
Average of Existing and Ideal Gas methods are also included. As
well, the heaviest and the lightest components in the fluid are
introduced using the Component Initiation method.

Extensive All Phase Initiation methods will be utilized, and all components will
be introduced using the Component Initiation method.
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To avoid discarding azeotropic
results, the compressibility (Z)
factors for the two phases will
be computed and compared
in the case where the two
phases involved are modeled
using the same Property
Methods (Equation of State
Methods).

Calculation Paramerers Group

The Calculation Parameters group allows you to manipulate the
iteration and tolerance settings of various calculation parameters. The
options available in the Calculation Parameters group are divided into
two tables: Iterations/Tolerance Settings and Search Accuracy.

|terafions/Tolerance Setfings Table

The following table lists and describes the options available in the
Iterations/Tolerance Settings table:

Cell ‘ Description

Max. Iterations Allows you to enter the maximum number of iterations executed in
the flash calculations. When the algorithm reaches the maximum
number of iterations, the calculations stop.

Error Allows you to enter a value for the error tolerance of the governing
flash equilibrium equations. If the equilibrium equation error is less
than the value in this cell, the flash algorithm is assumed to have
converged.

Relative Error Allows you to enter a value for the relative error of tolerance
between iterations. So, in addition to the above condition, if the
change in the error between iterations is less than the value in this
cell, the flash is assumed to have converged.

Trivial Comp. Allows you to enter a value for the trivial composition tolerance
value. The trivial composition tolerance is used to detect
convergence to the trivial solution (where the compositions in the
two phases are identical). If the differences in the compositions of
the two phases are all less than the value in this cell, the result is
assumed to be trivial.

Search Accuracy Table

The following table lists and describes the options available in the

Search Accuracy table:
Cell ‘ Description
Temperature Allows you to enter a value for the tolerance in temperature during
the secant temperature searches. It is used mainly by the backup
flashes.
Pressure Allows you to enter a value for the tolerance in pressure during the
secant pressure searches. It is used mainly by the backup flashes.
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The default values in the
Search Parameters group
come from the COMThermo
fluid package *.xml files.

Refer to the Locations Page
section in Section 5.4.4 -
Files Tab for information on
location of the *.xml files.

The logarithm of Pressure is
used as the primary variable
for the pressure search, thus
an initial Pressure Multiplier is
required in place of a pressure
increment.
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Search Paramerers Group

The Search Parameters group allows you to manipulate the secant
temperature and pressure search options. These options are divided
into two tables: Temperature and Pressure.

Temperature Table

The following table describes the options available in the Temperature
table:.

Cell ‘ Description

Initial Val Allows you to enter a value for the initial temperature variable used
during secant temperature searches. It is used mainly by the backup
flashes.

Minimum Allows you to enter a value for the minimum temperature variable
used during secant temperature searches. It is used mainly by the
backup flashes.

Maximum Allows you to enter a value for the maximum temperature variable
used during secant temperature searches. It is used mainly by the
backup flashes.

Increment Allows you to enter a value for the increment variable used during

secant temperature searches. It is used mainly by the backup
flashes.

To change the values, click in the appropriate table cell and enter the
required value. From the drop-down list within the cell, select the
appropriate temperature designation.

Pressure Table

The following table describes the options available in the Pressure table:

Cell ‘ Description

Initial Val Allows you to enter a value for the initial pressure variable used
during secant temperature searches. It is used mainly by the backup
flashes.

Minimum Allows you to enter a value for the minimum pressure variable used

during secant temperature searches. It is used mainly by the backup
flashes.
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The name in the Name field of
the Notes tab will appear in
the title bar of the Fluid
Package view and the Name
field of the Fluid Package
Manager view.

The information in the Notes
text editor of the Notes tab will
appear in the Description text
editor of the Fluid Package
Manager view.

Cell ‘ Description

Maximum Allows you to enter a value for the maximum pressure variable used
during secant temperature searches. It is used mainly by the backup
flashes.

Multiplier Allows you to enter a value for the multiplier variable used during
secant temperature searches. It is used mainly by the backup
flashes.

To change the pressure values, click in the appropriate cell and enter the
required value.

9.3.5 Notes Tab

The Notes tab allows you to do the following:

» Change the name of the active fluid package by entering a new
name in the Name field.

» Enter information regarding the fluid package by entering the
information in the Notes text editor.

Figure 9.11

Fluid Package: Fluid1 =]
Name: [Fluidi
Motes
Enter infoimation about the fluid package here) J
N Property Package J Components J Binary Coefficients J Flash Contral ~ Motes
x ‘wilson-ldeal Gaz 3
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94 Component View

The Component view displays the physical property data associated
with a given component.

¥ Component: Methanol

Component |dentification/Compatibility

Mame ethanal
Family Alcohal
Chemical Formula CH40
1D Nurnber 29
CASH 67-06-1
Tag Humber <emply>
DIPPR Number 110
DDE Number 110
PPDS Number 356
Grapzon-Steed [ -
Chao Seader | '
SoaveRedichKwong | =
wilzon |

-

Component Synonpms

=] B3

New Synanym |

Methanal
Methanol
Carbinol
Colanial S pirit
Colurnbian_Spirit
Hydraxymethane
Methyl_Aleohal
Monohydroxymethane
‘wood_&lcohal
“Wwood_Maphtha
MEDOH

t |1} | Temperature Dependent J Pure 1 J Pure 2 J\)’LE Saolid | UMIFAC J Motes

[

To access the Component view for any component:

1. Open the Fluid Package view of the fluid package that contains the
particular component.

wn

Do one of the following:

Select the Components tab.

» Select the required component from the Selected Components
list and click the View button.

e Select the required component from the Available Component

List/Filter Options list and click the Edit button.

The following table lists and describes the objects in the Component

view:

Object ‘ Description

Dependent tab

table format.

ID tab Displays the property packages, various synonyms, and
identification numbers associated with the component.
Temperature Displays the temperature dependent properties in graph or

Pure 1 and Pure 2
tab

Displays the pure component properties in a table.
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Object ‘ Description

VLE tab Displays the Vapour Liquid Equilibrium pure component
parameters in a table.

Solid tab Displays the pure component solid properties in a table, if the
component has solid properties.

UNIFAC tab Displays the UNIFAC sub-groups associated with the
component.

Notes tab Contains a text editor that allows you to enter information about
the component. The component’s name appears in the Name
field.

The Save and Estimate Save button Allows you to save the edited component in the active
buttons are available only for database.
g:gnqegr?énrgpothetmal Estimate button When clicked, the program estimates the missing property
p ’ information for the edited component.
EI Open Page Tab as Allows you to open the active tab as a separate view.

Separate Window

Open Page Tab as Separate icon
Window icon

The following sections describe each tab in detail.
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The text in the ID Number field
is black, indicating that you
cannot change the internal ID
Number automatically
assigned by the program.
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341 I0Tab

The ID tab allows you to make a number of changes to a cloned/
hypothetical component.

Figure 9.13

’-’ Component: C1.1+ M= E3
—Component |dentification/Compatibility——————— ~Component Synonym:
Hame C1.1+]| New Synonym I
Farnily Hydrocarbon
Chemical Farmula CH4 C1.1+
1D Mumber 980054620 Methans*
CASN 74-82-8 Fire_D amp®
Tag Murnber 1 MethyHydride
DIPPR Number [ Marsh_Gas™
DDE Nurmber 1051
FFDS Humber 140
UNIGUAC rd a
Arnine v —
Lee-Kesler-Plocker ul /_‘
Extended MATL ul =

_—
[1] I Temperature Dependent I Fure 1 I Fure 2 IVLE I Solid I LINIFAC I Notes |

Save | B

To edit the component name or formula, click in the Name or
Chemical Formula field and enter the new name or formula.

To edit the component’s association to the component family, click in
the Family field and select a new family name from the drop-down
list.

To edit the ID numbers associated with the component, enter them
in the various number identification fields. Unless you have reliable
information, however, editing the ID numbers is not recommended.
To change the property packages associated with the component,
check or uncheck the checkboxes beside the property packages.
To add another synonym to the component, click in the New
Synonym field and enter the synonym.
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942 Temperature Dependent Tab

The Temperature Dependent tab allows you to change the type of
equations and the coefficient values used to calculate the temperature
dependent properties.

Figure 9.14
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" Llog (" Table

You can change the
coefficient values used to
calculate the properties by
entering different values in
the coefficient cells.

You can change the
temperature range for the
plot or the table by entering a
different temperature value in
the Minimum T and Maximum
T fields.

®

Change Component Basis
icon

The following list describes the options available on this tab:

To select which temperature dependent property you want to
manipulate, click the first Temperature Dependent Property drop-
down list and select the required property.

To edit the equation for the selected property, click the second
Temperature Dependent Property drop-down list and select the
required equation.

To change the values of the coefficient used in the selected
equation, click in the appropriate cell of the Coefficient table and
enter new values.

To change the temperature range for the calculation, click in the
Minimum T and Maximum T cells and enter new values.

To change the component basis displayed in the plot, click the
Change Component Basis. The Basis Selection view appears.

Basis Selection B

&+ Mole Fraction
" Mass Fraction

On the Basis Selection view, switch between mass and molar
fraction by clicking the appropriate radio button.
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Refer to Section 7.4 - Plot
Area and Chapter 8 - Plot
Properties for information on
manipulating plots.

If the UNIFAC sub-group has
been created or modified, a
pure component property can
be modified by:

1. Selecting the cell of a Pure
1 or Pure 2 property, and
pressing DELETE to delete
the default value.

2. Clicking the Estimate
button to calculate the new
value of the property.

9-32

Component View

» To change the shape of the Y and X type in the selected equation,
click the Mapping button. The Mapping view appears.

Figure 9.16

" Mapping : Phenol. 1+

Y Equation: =il T
Where y = Yapour Pressure [kPa)

¥ Equation : | #=T j

Use the Y Equation drop-down list to change the shape of the Y
variable. Use the X Equation drop-down list to change the shape of
the X variable.

» To change the view format for the calculated information, click the
Normal, Log or Table radio button in the Display group.

943 Pure 1 and Pure 2 Tabs

The Pure 1 and Pure 2 tabs allow you to modify any of the properties
displayed in the tabs.

Figure 9.17

" Component: C1.1+ [_]O]

Pure Component Properties

Gibbs Free Energy at 25 C [kd Akgmole] -5.0962e+04
Enthalpy of Farmation at 25 C [kJ Akgmale] -7.4900e+04
Entropy of Farmation [kJ /kgmale-C] -80.290
Enthalpy of Fuszion [kl /kgmole] LEmplys
Enthalpy of Combustion at 25 C [k Akgmole] -8.0270e+005
Entropy 'G' Constant [kJ/kgmale-C] 16.043
COSTALD Characteristic Yolume [m3/kgmole] 9.93900e-002
Wiscosity Parameter Theta A [-] -2.0149e-003
Wizcosity Parameter Theta B [-] 2 54E5e-002
Flash Paint [C] <Lemply
Lower Flammability Limit [% in Air] <Lemply
Upper Flammability Limit [ i Air] LEmplys
Autoignition Temperature [C] {LEMmplys

1D Temperature Dependent JF’ure‘I Pure 2 | YLE | Saolid | UNIFAC | Notes
Save Estimate V3
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In addition to editing the properties, you can also set the type of
component in the Component Type group on the Pure 1 tab to Normal,
Non-Condensable, or Non-Volatile.

Figure 9.18
»¥ Component: C1.1+ M=
Pure Component Properties
Companent Type
Molecular ‘Weight [g/gmol] 16.04 |  Momal
Mormnal Bailing Point [C] -161.52 o ﬁun-Cundensable
telting Paint [C] <emply> - Nun-\u’u\a_tile
Standard Liguid D ensity [kg/m3] 2934 =
Critical Temperature [C] -82.45
Critical Pressure [kPa] 4641
Critical Walume [m3/kgmole] 0.0330
Critical Compressibility [1/kFPa] 02898
Acentric Factor [-] 1.1498e-002
Dipole kMoment [Debye] 0.00000
Fadius of Gyration [Angstrom] 1.1180
Penelaus: Yolume Shift [m3/kgmale] 0.000000
Cavett Parameter [] 0.2937
Refractive Index at 25 C [-] <Lemply
il Temperature Dependent  Pure 1 | Pure 2 JVLE Solid | UNIFAC J Motes
Save Estimate [

344 VLETab

The VLE tab allows you to manipulate the values of the Vapour Liquid
Equilibrium parameters.

Figure 9.19
" Component: C1.1+ [_]O]
WLE Pure Companent Parameters
Chao Seader bolar Yalume [m3/kgmole] 52 0000
Chao Seader Acentric Factor [-] 0.0000
Chao Seader Solubility Parameter [zqrt{cal mole/cm3]] 5 EB00
Wilzon Molar Valume [m37kgmaole] 0.0536
UINIQUAC Volume [R] [-] 112339
UNIQUAC &rea [3) [-] 0.93308
Chien Mull Volume [-] 71867
Chien Mull Solubility Parameter [sqrt(cal.maoled/cm3]] £.8519
PRSY Kappa [-] -1.9270e-002
Mathias Copeman Parameter & [-] 0.00000
Mathias Copeman Parameter B [-] 0.00000
Mathias Copeman Parameter C [-] 0.00000
-
1D Temperature Dependent J Pure 1 J Pure 2 WLE | Solid | UNIFAC J MNotes
Save Estimate V3
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3.4.5 Solid Tab

The Solid tab allows you to manipulate the solid properties of the

component.
Figure 9.20
'-’ omponent: Urea. 1+ _[O]

Pure Component Salid Properties

Average Diameter [m] Lemplys
Sphericity [-] {emply
Surface Area [m2] {emply
% Carbon [] {emply
% Hydrogen [-] {emply
% Mitragen [-] {emply
% Oupgen [-] {emply
% Sulphur [-] {emply
% Chlarine [] {emply
% Other [] {emply

1D Temperature Dependent J Pue 1 J Pure 2 JVLE Solid | UNIFAC J Motes

Save Estimate [

3.4.6 UNIFRC Tab

The UNIFAC tab allows you to add and remove sub-groups from the

UNIFAC structure.
Figure 9.21
F’ Component: C1.1+ =]
Selected UMIFALC Sub-Groups Available UMIFAC Sub-Groups
Sub-Group MNumber # Sub-Group Bonds Example Component
<emphy: I <Emply> 1 CH3 1 2.2 4-Trimethylpentane i‘
2 [CH2 2 2.2 4-Trimethylpentane
3 CH 3 2.2 4-Trimethylpentane
4 C 4 2.2 4-Trimethylpentane
5 CH2=CH 1 Fdethyl-1-Hexene
7 & CH=CH 2 A-methyl-1-Hexene
ettt Sulb Gy 7 CHa-C 5 IMethyl1-Herene
E stimated Properties 8 CH=C 3 Idethyl-1-Hexene
3 C=C 4 3-hdethyl-1-Hexene
Molecular Weight I LEmphys 10 ACH 3 Benzene
Temperature [C] | <emptys 11 AL 4 Benzene j
Pressure [kPa] | <empty>
olume [m3/kgmale] | <emply: Add Sub-Group(s) |
Shucture | <4< Mo Structure Available »» >

— D Temperature Dependent J Pure 1 J Pure 2 JVLE Solid UMIFAC | Motes
Save 3
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To select more than one sub-

group, use the SHIFT or CTRL
key. This allows you to add
all selected sub-groups to
the UNIFAC structure at the
same time.

When you add or remove sub-groups:

The UNIFAC-calculated properties (found in the Estimated
Properties table) will automatically be updated based on the current
structure.

The base and critical properties will automatically be re-calculated
using the current structure as predicted by UNIFAC

Adding Sub-Groups

To add sub-group(s), do one of the following:

Select the Sub-Group. In the Available UNIFAC Sub-Groups list,
use the scroll bars to find the sub-group you want. Select the sub-
group name and click the Add Sub-Group(s) button.

The sub-group appears in the Selected UNIFAC Sub-Groups table.

Enter the Sub-Group Number. Each sub-group has a number
associated with it. If you know the number of the sub-group you want
to add, click in the <empty> cell of the Sub-Group column of the
Selected UNIFAC Sub-Groups table and enter the sub-group
number.

In the Number column, enter the quantity required for the new sub-
group.

Type in the Structure field. The Structure field, located near the
bottom of the tab, lists all sub-groups already installed. To add a new
sub-group, click the cursor after the last sub-group in the field and
type the sub-group you want to install. The new sub-group appears
in the Selected UNIFAC Sub-Groups table.

Example: If you want to add an OH group, type ‘OH’.

To avoid deleting existing sub-groups in the Structure field, ensure the
existing entries are not selected before entering a new sub-group
structure.

Delefing Sub-Groups

To delete sub-group(s), do one of the following:

Click on the appropriate row of either the Sub-Group or Number
column, and click the Delete Sub-Group button. The row/sub-group
will be deleted.

In the Structure field, select the sub-group(s) you want to remove,
and press DELETE.
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3.4.7 Nores Tab

The Notes tab allows you to do the following:

The name in the Name field of » Change the name of the hypothetical/cloned component by entering
the Notes tab will appear in a new name in the Name field.
the title bar of the C t . . . _
View and the Name fold of the « Enter information regarding the hypothetical/cloned component by
D tab. entering the information in the Notes text editor.
'-’Eompunent: Hypo.1+ !E m
Harne: IH}'DU-1+
~Mote:
=
=l

1o} I Temperature Dependent I Pure 1 I Pure 2 IVLE I Solid I LINIFAC Notesl
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The Capital Cost view is only
available in DISTIL.

HX-Net has its own Capital
Cost calculations located on
the Economics tab/page.

10-2

Capital Cost View

10.1 Capifal Cost View

The Capital Cost view contains all the options required to manipulate
the sizing and costing calculations for columns and heat exchangers.

To access the Capital Cost view:

1. Open one of the following operations:
« Azeotropic Column Sequencing
e Simple Column
e Three Product System
e Complex Column
e Column Sequencing
2. Go to the Options tab/page.

3. Click the Capital Cost button. The Capital Cost view appears.

Figure 10.1

'3 Capital Cost [_[O]
Econamic Infa
Interest Fate (i 8.000e-002 |
Plant Life [PL] 5.000
Income Tax Factor I TFactar] 0.00a0

arshal and Swift Index

Base Year Il 533.0
Current ‘r'ear | 1060

TAL = [i#1+]"PLIA( +i)"PL - 1]*Capital + [1-TFactar"Operating

tl:ummun Column | Heat Exchanger | Motes
Defaults [T Hold g
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The Capital Cost view contains three objects at the bottom of the view
that are available for all tabs. The following table lists and describes the
three objects:

Object ‘ Description

Defaults button Allows you to reset all the sizing and costing variables to
the program’s default values.

Hold checkbox Allows you to toggle between calculating and not

calculating the size and cost for the current operation after
changes has been made to the variable values in the
Capital Cost view.

¥ Open Page Tab in Allows you to open the active tab as a separate view.
Separate Window icon

Open Page Tab in
Separate Window icon The Capital Cost view is divided into four tabs: Common, Column, Heat
Exchanger, and Notes. The following sections describe each of the tabs

in more detail.

10.1.1 Common Tab

The TAC value is based on The Common tab allows you to manipulate the variables used to
the interest rate, plant life, calculate the total annual cost (TAC).

income tax factor, capital cost,
Figure 10.2

and operating cost.

.-’ Capital Cost M=l
Economic Info
Interest Rate [i] 8 000e-002 |
Plant Lite [PL] 2.000
Income Tax Factor (ITFactor] Q.o000

Marzhal and Swift [ndex

Baze Year I 533.0
Current Year | 1060

TAL = [i#1+]"PL]A( +]"PL - 1[*Capital + [1- TFactor*Operating

tl:ommun Column | Heat Exchanger | Motes
Defaults [T Hold g
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The following table lists and describes the objects available in the
Common tab:

Object ‘ Description

Interest Rate Allows you to enter the value of the interest rate for the current year.

field The program’s default value is 8%.

Plant Life field Allows you to enter the number of years the plant will be operational.
The program’s default value is 8 years.

Income Tax Allows you to enter the value of the income tax factor used in

Factor field economic calculation.

Base Year field Allows you to enter the Marshall and Swift Index value for the base
year. The program’s default value is 599.0 from year 1979.

Current Year Allows you to enter the Marshall and Swift Index value for the current
field year. The program’s default value is1060 from year 2001.

10.1.2 Column Tab

The Column tab allows you to manipulate variables used to calculate
the size, purchase cost, and installation cost of the column.

The program'’s default values are based on a carbon steel construction
material for a temperature range of 20°C-80°C.

The variables are grouped into five pages: Sizing, Vessel Cost, Tray Cost,
Misc. Cost, and Installation.
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Sizing and Costing

Flooding factor is the ratio of
design vapour velocity to the
flooding velocity in the
column.

The flooding factor is used to

estimate the column diameter.

The program assumes carbon
steel as construction material
for a temperature range of
20°C to 80°C.

The corrosion is assumed to
occur at the inside of the
column/vessel wall.

5iZing Page

The Sizing page allows you to manipulate variables used to calculate the

diameter of the tray, size of the column, and the wall thickness of the

column.

Figure 10.3

¥ Capital Cost M=l
Column Column Calculations Tray spacing
o Floading Factor 07000 18inch =]
Sizng DownCorner area Fraction 01200 I
Wessel Cost Yapour dizengaging space 1.000 m
Tray Cost Tray Efficiency 1.0000
Mizr: Cost Calumn Shell Thickness
Instalation Ellowable Sliess 9.500e+004 kP
MOC Density 7860 ka/m3
Welding Efficiency 0.2000
Air Dengity 1.200 kg/m3
Wind Welociy E3.00 mds
Comozion Allowance E.000e-003 m
Ladder Space 0.4300
Pressure Safety Margin 1.200
"~ Carmor Column | Heat Exchanger I Notes |
[~ Hod p

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

page:

Object

Flooding Factor cell

‘ Description

Allows you to specify the flooding factor for the trays. The
program’s default value is 0.70.

DownComer area
Fraction cell

Allows you to specify the ratio of downcomer area to the tray
area. The program’s default value is 0.12.

Vapour disengaging
space cell

Allows you to specify the depth of the vapour disengaging
space. The program’s default value is1.00 m.

Tray Efficiency cell

Allows you to specify the overall tray efficiency for all the trays
in the column. The program’s default value is 1.00.

Tray Spacing drop-
down list

Allows you to select the tray spacing of the column. The
program’s default selection is 18 in.

Allowable Stress
cell

Allows you to specify the maximum allowable stress of the
construction material for the column. The program’s default
value is 9.5 x 10%kPa.

MOC Density cell

Allows you to specify the construction material density for the
column. The program’s default value is 7860 kg/m®.

Corrosion
Allowance cell

Allows you to specify the depth to which the column wall will
corrode during the entire service life of the column. The
program’s default value is 0.006 m.

10-5
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The vessel cost is a function
of the weight, height, and
diameter of the column and
the coefficient values.

This appears in the equation
in the Vessel Cost group.

10-6

Capital Cost View

Object ‘ Description
Welding Efficiency Allows you to specify the efficiency of the joints welded
cell together in the column. The program’s default value is 0.80.

The following four factors are used to account for the seismic effect of the wind load.

Air Density cell Allows you to specify the density of the medium/air surrounding
the column. The program’s default value is 1.20 kg/mS.

Wind Velocity cell Allows you to specify the maximum wind velocity blowing on to
the column. The program’s default value is 63 m/s.

Ladder Space cell Allows you to specify the space between the ladder and the
column’s outer wall. The program’s default value is 0.43 m.

Pressure Safety Allows you to specify the safety margin factor for the pressure

Margin cell in the column. The program’s default value is 1.20.

Vessel Cost Page

The Vessel Cost page allows you to manipulate the variables used to
calculate the purchase cost of the column vessel.

Figure 10.4

r’ Capital Cost H=]
Column Wessel Cost
Sizing Lawer Lirmit for weight A000 k
Upper Limit for Weight 1.700e+00E kg
pe=elline Cosff A [A] 5950
Tray Cost Coeff B [B] 0.1a0a
Mise. Cost Coeff C[C] 2 468e-002
: Coeff D (D] 1.580e-002

Installation

WesselCost = exp[ A + B¥Infwt] + CHnwt)])"2) + DHLADFTRT ]
Loweer Limit <= wt <= Upper Limit
D = diameter L = length

Th = battom wall thickness Tp = top wall thickness

Cormmaon Column‘ Heat Exchanger JNotes

Defaults [~ Hod o

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

Object ‘ Description

Lower Limit for Allows you to specify the lowest possible weight value for the vessel.
Weight cell

Upper Limit for Allows you to specify the highest possible weight value for the
Weight cell vessel.




The default values in the
coefficient cells are for
calculations in Sl units.

The tray cost is a function of
the diameter of the column,
the number of trays in the
column, and the coefficient
values.

This appears in the equation
in the Tray/Packing Cost
group.

The default values in the
coefficient cells are for
calculations in Sl units.

Object ‘ Description

Coeff A cell Allows you to specify the coefficient value used to calculate the cost
of the vessel.

Coeff B cell Allows you to specify the coefficient value used to calculate the cost
of the vessel.

Coeff C cell Allows you to specify the coefficient value used to calculate the cost
of the vessel.

Coeff D cell Allows you to specify the coefficient value used to calculate the cost
of the vessel.

Tray Cost Page

The Tray Cost page allows you to manipulate the variables used to
calculate the purchase cost of the column trays.

Figure 10.5

.-’ Capital Cost M=l
Column Tray/Packing Cost
Sizing Lower Limit for Diameter 06000 m
Upper Limit for Diameter 5.000 m
Vessel Cost Coelf & [4) 278.4
Tray Cost Coeif B [B] 05705
Coeff C[C] 2.250
Mz O Coelf D (D) 7.041
Installation
cost per tray = & * exp [B *Dia)
FMT = CAD™NT)
Total Tray Cast = [cost per trap] * FNT * NT
MNT = number of trays
"~ Common_ Column ‘ Heat Exchanger J Motes
Defaults [T Hold g

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

Cost page:

Object ‘ Description

Lower Limit for

Allows you to specify the lowest possible diameter value for the tray.

Diameter cell

Upper Limit for Allows you to specify the highest possible diameter value for the tray.

Diameter cell

Coeff A cell Allows you to specify the coefficient value used to calculate the cost
of the tray.

Coeff B cell Allows you to specify the coefficient value used to calculate the cost

of the tray.

Sizing and Costing 10-7
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The miscellaneous cost is a
function of the diameter and
height of the column, and the
coefficient values.

This appears in the equation
in the Platform and Ladder
Cost group.

The default values in the
coefficient cells are for
calculations in Sl units.

10-8

Capital Cost View

Object ‘ Description

Coeff C cell Allows you to specify the coefficient value used to calculate the cost
of the tray.

Coeff D cell Allows you to specify the coefficient value used to calculate the cost
of the tray.

Misc. Cost Page

The Misc. Cost page allows you to manipulate the variables used to
calculate the purchase cost of the ladder and platform for the column.

Figure 10.6

r’ Capital Cost H=
Column Flatfarm and Ladder Cost
Sizing Lower Limit for Height 17.50m
Upper Limit for Height 52.00 m
Yremee! Cant Lower Limit for Diameter 0.3000 m
Tray Cost Upper Limit for Diameter 7.500 m
. Coeff & [4] 8349
(A (el Coslf E [B) 06332
Installation Coelf C[C] 0.2Me
Misc. Cost=4 = Dia"B *L"C
Purchase Cost of Columng = VesselCost + Total Tray Cost + Misc. Cost
"~ Common  Column ‘ Heat Exchanger J Motes
Defaults [T Hod p

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

Cost page:

Object ‘ Description

Lower Limit for
Height cell

Allows you to specify the lowest possible height value for the
tangent-to-tangent length.

Upper Limit for
Height cell

Allows you to specify the highest possible height value for the
tangent-to-tangent length.

Lower Limit for

Allows you to specify the lowest possible diameter value for the

Diameter cell vessel.

Upper Limit for Allows you to specify the highest possible diameter value for the
Diameter cell vessel.

Coeff A cell Allows you to specify the coefficient value used to calculate the cost

of the ladder and platform.
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Object ‘ Description

Coeff B cell Allows you to specify the coefficient value used to calculate the cost
of the ladder and platform.

Coeff C cell Allows you to specify the coefficient value used to calculate the cost
of the ladder and platform.

Installafion Page

The installation cost is a The Installation page allows you to manipulate the variables used to
function of the column leul hei lati fth 1
purchase cost and the calculate the installation cost of the column.

coefficient values.

This appears in the equation Figure 10.7

in the Column Installation
Cost group. ¥ Capital Cost (D] ]

Caolurn Installation Cost

Column
Sizing Lawer Limit for Purchase Cost 5. 400e-+004
Upper Limit for Purchase Cost .81 0e+006
Vessel Cost Coelf & 4] 1.715
Tray Cost Coeff B [B] 01513
Mise. Cost Coeff C[C) 5.160e-003
: Coeff D[] 1.079
Installation Coelf E [E] 0.2564

Instal Factor = A - B*Cf + C*CF°2 + DACE + E/CE2
where Cf = [Purchaze cost]/ 100000

Total Calumn cost = Instal. Factor * Purchase cost

= Comman Column‘ Heat Exchanger JNotes

Defaults [T Hod p

The following table lists and describes the objects available in the

Installation page:
Object ‘ Description
Lower Limit for Allows you to specify the lowest possible purchase cost of the
Purchase Cost cell column.
Upper Limit for Allows you to specify the highest possible purchase cost of the
Height cell column.
The default values in the Coeff A cell Allows you to specify the coefficient value used to calculate the
coefficient cells are for installation cost for the column.
calculations in Sl units. - —
Coeff B cell Allows you to specify the coefficient value used to calculate the
installation cost for the column.
Coeff C cell Allows you to specify the coefficient value used to calculate the
installation cost for the column.
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Object ‘ Description

Coeff D cell Allows you to specify the coefficient value used to calculate the
installation cost for the column.

Coeff E cell Allows you to specify the coefficient value used to calculate the
installation cost for the column.

10.1.3 Heat Exchanger Tab

The program’s default values The Heat Exchanger tab allows you to manipulate the variables used to
are based on a carbon steel . .

construction material and a calculate the design pressure cost factor, design type cost factor, base
temperature range of 20°C- cost of a heat exchanger, and installation cost of the heat exchanger. The
80°C.

options are grouped into three pages: Sizing, Costing, and Installation.

Sizing Page

The design pressure cost The Sizing page allows you to manipulate three sets of coefficients used
factor is a function of the f lculati he desi £ F ) for th diff
exchanger area and the or calculating the design pressure cost factor (F),) for three different
coefficient values. pressure ranges.

This appears in the equation

below the F P Factor tables. Figure 10.8

.-’ Capital Cost M=l
Heat Exch F P Factor
Sisi Pressure Lower Limit F00.0kPa Pressure Lower Limit [ 2100 kPa
1=ing Prezsure Upper Limit 2100 kPa Prezzure Upper Limit | 4200 kPa
Costing Coeff & 0.8355 Cosff A | 1.200
Installation Coeff B 4.981e-002 Cosff B | 7.140e-002
Pressure Lawer Limit ||| 4200 kPa
Pressure Upper Lirit E200 1Pa
Coaff A 1.427
Coeff B 01209
Fp=4 + B *logltrea]

—
Common_| Column  Heat Exch | Nates |
Defaults [T Hold g
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The following table lists and describes the objects available on the Sizing

page:
Object ‘ Description
PressureLower | Allows you to specify the lowest possible pressure value.
Limit cell
Pressure Upper | Allows you to specify the highest possible pressure value.
Limit cell
The default values in the Coeff A cell Allows you to specify the coefficient value used to calculate the
coefficient cells are for design pressure factor.
calculations in Sl units. - —
Coeff B cell Allows you to specify the coefficient value used to calculate the

design pressure factor.

Cosfing Page

The base costis afunction of  The Costing page allows you to manipulate the variables used to
the exchanger area and the .
coefficient values. calculate the design type cost factor and base cost of the heat exchanger.

The design type cost factor is

area and the coefficient

values. p¥ Capital Cost M=
These appear in the

. in the A c Heat Exch Area Cost

equations in the Area Cost S Lower Limit for Area 14.00 m2
group. 2] Upper Limit for Area 1100 m2
Costing Coeff A &) a.202

Installation Coeff B [B] 1.508e-002

Coeff C [C] E.811e-002

Coeff D [D] -0.9003

CoeffE [E) 9.060e-002

Cb = exp [& + Blogltrea) + C{logireal] 2]
Fd = exp (D + E*LogfArea))
Purchase cost of Heat Exchangers =Ch *Fd *Fp

_= Common | Column - Heat Exch |NotesJ
Defaults [ Hod p

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

Object ‘ Description

Lower Limit for Allows you to specify the lowest value of the required heat transfer
Area cell area for the heat exchanger.

Upper Limit for Allows you to specify the highest possible value of the heat transfer
Area cell area for the heat exchanger.
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The default values in the
coefficient cells are for
calculations in Sl units.

The installation cost is a
function of the exchanger
purchase cost and the
coefficient values.

This appears in the equation
in the Heat Exchanger
Installation Cost group.

The default values in the
coefficient cells are for
calculations done in Sl unit.

10-12

Object ‘ Description

Coeff A cell Allows you to specify the coefficient value used to calculate the base
cost for the heat exchanger.

Coeff B cell Allows you to specify the coefficient value used to calculate the base
cost for the heat exchanger.

Coeff C cell Allows you to specify the coefficient value used to calculate the base
cost for the heat exchanger.

Coeff D cell Allows you to specify the coefficient value used to calculate the
design type cost factor for the heat exchanger.

Coeff E cell Allows you to specify the coefficient value used to calculate the
design type cost factor for the heat exchanger.

Installafion Page

The Installation page allows you to manipulate the variables used to
calculate the installation cost of the heat exchanger.

Figure 10.10

r’ Capital Cost H=
Heat Exch Heat Exchanger Installation Cost
Sizi Lower Limit for Purchaze Cost 5500
=ng Upper Limit for Purchase Cost 2 400e+005
Costing Coeff A [A) 1.026
Installation Coeff B [B] 8.220e-002
Cosff C(C] 5.400e-003
Coeff D [ 07311
Coeff E [E] 2.500e-002
Instal. Factor = & - B*CF + C*C2 + D/CE + E/CF2
where Cf = [Purchase cost)/100000
Total Heat Exchanger cost = Instal. Factor * Purchase cost
=
Common | Calumn  Heat Exchanger | Maotes
Defaults [T Hod p

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

Object ‘ Description

Lower Limit for

Purchase Cost cell heat exchanger.

Allows you to specify the lowest possible purchase cost of the

Upper Limit for
Height cell

Allows you to specify the highest possible purchase cost of the
heat exchanger.

Coeff A cell

Allows you to specify the coefficient value used to calculate the
installation cost for the heat exchanger.
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Object ‘ Description

Coeff B cell Allows you to specify the coefficient value used to calculate the
installation cost for the heat exchanger.

Coeff C cell Allows you to specify the coefficient value used to calculate the

installation cost for the heat exchanger.

Coeff D cell Allows you to specify the coefficient value used to calculate the
installation cost for the heat exchanger.

Coeff E cell Allows you to specify the coefficient value used to calculate the
installation cost for the heat exchanger.

10.14 Notes Tab

The Notes tab allows you to do the following:

» Change the name of the Capital Cost view by entering a new name
in the Name field.

» Enter information about the capital cost for the active operation in
the Notes text editor.
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10.2 Unlity Darabase View

The Utility Database view allows you to manipulate existing utilities

and/or add a new utility to use for cooling or heating a stream/mixture.

more information.

The default location and name for the Utility Database file can be set in
the Session Preferences view. Refer to Section 5.4 - Preferences for

Figure 10.11

= & [~ Hald
Hame Inlet T | Clutlet T HTC Cost Index ARH ARL DTmin | Wiscosity |Conductivity| Density | EFf. Cp Tune
IC] IC] [kd#h-m2-C] | [Costikeal IC] IC] IC] [cP] Lddmk] | [kgdm3] | [k)kaC] W

LP Steam | 125.0 124.0 | 2.760e+004 | 7.950e-006 1155 | -26.50 1000 | 0013 0027 | 558.00 | 219640 Steam R ebailer
WP Stearn | 175.0 1740 | 2760e+004 | 9.205e-006 165.5 1155 10.00 0.015 0.031 493.00 | 1981.40 Steam R eboiler
HP Steam | o 250.0 243.0 | 2.760e+004 | 1.046e-005 240.5 165.5 1000 | 0018 0038 | 421.00 | 170310 Stearn R eboiler
Hot 0l | 280.0 250.0 836.2 | 1.464e-005 275.5 2405 5.000 | 10.000 0170 | 820.00 3.000 Shell & Tube
Fired Heat [1000] | " 1000 400.0 399.6 | 1.778e-005 975.5 2755 2600 | 0.000 0.000 1.23 1.000 Fired Heater
Fired Heat [2000] | " 2000 400.0 3996 | 2653005 1971 9755 3000 | 0.000 0.000 1.23 1.000 Fired Heater
“ery High Temperature | o 3000 2999 3996 | 3724e-005 2991 1971 1000 | 0.000 0.000 1.23 1.000 Fired Heater
Refrigerant 1 Generation | o | -24.00 [ -25.00 4B80 | 1.134e-005 | 2650 | -41.50 3.000 | 5500 0560 | 1200.00 4.000 Shell & Tube
Refrigerant 2 Generation | | -39.00 [ -40.00 4B80 | -1.393e-005 | 4150 | -B5.50 3.000 | 0.007 0oz 227 1341 Shell & Tube
Refrigerant 3 Generation | -£4.00 -65.00 4680 | -2433e-005 -E5.50 -1035 2.000 0.007 0oz 227 1.34 Shell & Tube
Refrigerant 4 Generation | o | 1020 | -103.0 4680 | -3534e-005 | 1035 2731 2.000 | 0.007 0oz 2.27 1341 Shell & Tube
Cooling water | & 20.00 26.00 | 1.350e+004 | 8833007 4450 29.50 5.000 | 1.000 0603 | 933.00 4183 Shell & Tube
Air | A 30.00 35.00 399.6 0.0000 134.5 44.50 10,00 | 0.000 0.000 1.23 1.000 Air Cooler
LF Stzam Generation | # 124.0 125.0 | 2.160e+004 | -7.908e-006 184.5 1345 1000 | 0013 0027 | 55800 | 219640 | Steam Generator
MP Steam Generation | 174.0 175.0 | 2.160=+004 | -9.163e-006 259.5 1845 1000 | 0015 0031 | 43300 | 195140 | Steam Generator
HP Steam Generation | 249.0 2600 | 2.760e+004 | -1.042e-005 3000 2895 1000 | 0018 0038 | 421.00 | 170210 | Steam Generator
Refrigerant 1| A | -25.00 | -24.00 4B80 | 1.14Fe-005 2950 | -21.50 3.000 | 5500 0560 | 1200.00 4.000 Shell & Tube
Refrigerant 2 | # -40.00 -33.00 4680 | 1.408e-005 -21.50 -36.50 3.000 0.007 0oz 227 1.34 Shell & Tube
Fefigerant 3 | # | -65.00 | -64.00 4680 | 2458005 | -3650 | -62.50 2.000 | 0.007 0oz 2.27 1341 Shell & Tube
Fefigerant4 | #| -1030 | -1020 4680 | 3569e-005 | 6250 | -100.5 2000 | 0.007 0mz 2.27 1.341 Shell & Tube
Wery Low Temperature | # | -270.0 | -263.0 4680 | 3724e-005 | 1005 | 2675 2000 | 0.007 0mz 227 134 Shell & Tube
™ = Shell & Tube

To access the Utility Database view:

1.

When accessing the Utility
Database view from the HI
Case or HI Project operation,
you will see an extra button
called Select Utility beside the
Save Default Utilities to File
icon

N
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Open an operation view from the following list of operations:
HI Case
HI Project
Complex Column
Simple Column
Three Product System
Column Sequencing
Azeotropic Column Sequencing
Click the Options tab or page.
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3. Click the Utility Database button.
The Utility Database view will appear.

The following table lists and describes the objects available on the
Utility Database view:

The Select Utility button is
only available when accessing
the Utility Database view from
the HI Case or HI Project
operation.

When the Hold checkbox is
checked, the program will hold
on to/hide the information in
the Utility Database view
during calculation. When the
checkbox is unchecked, the
program will calculate the
operating cost using the
current information in the
Utility Database view.

Object

Open Saved Default
Utilities File icon

‘ Icon ‘ Description

3|

Allows you to open a utility database file. The file can
be the program’s default database file or a user
defined utility database file.

Save Default
Utilities to File icon

Il

Allows you to save the current settings in the Utility
Database view as a file.

Select Utility button

Allows you to add the selected utility to the heat
exchanger network.

Name column

Allows you to specify or edit the name of the utility.

Heating or Cooling
icon

Displays an icon to indicate whether the utility is
used for heating or cooling.

* HQOT. A hot utility stream is cooled down in the
heat exchange network. The inlet temperature
of a hot process stream is higher than the
outlet temperature.

* COLD. A cold utility stream is heated up in the
heat exchange network. The inlet temperature
of a cold process stream is lower than the
outlet temperature.

Inlet T column

Allows you to manipulate the temperature of the
utility entering the heat exchanger.

Outlet T column

Allows you to manipulate the temperature of the
utility exiting the heat exchanger.

HTC column

Allows you to manipulate the heat transfer coefficient
of the utility.

Cost Index column

Allows you to manipulate the cost per energy/duty of
the utility.

ARH column

Displays the calculated Application Range High
temperature value.

ARL column

Displays the calculated Application Range Low
temperature value.

DTmin column

Allows you to specify or manipulate the minimum
temperature difference of the utility.

Hold checkbox

Allows you to toggle between calculating or not
calculating the operating cost.
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The program will not prompt
you to confirm deletion of a
utility, so be very careful when
deleting a utility.
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10.2.1 Adding a New Utility

To add a new utility type to the database:

1.

Open the Utility Database view by clicking the Utility Database
button.

Click on the cell containing *New** in the Name column.
Enter the name of the new utility.

Click in the Inlet T cell and enter the temperature of the utility going
into the heat exchanger.

Click in the Outlet T cell and enter the temperature of the utility
exiting the heat exchanger.

An icon to indicating whether the utility is used for heating or
cooling will appear in the icon cell automatically.

Click in the HTC cell and enter the value for the heat transfer
coefficient of the utility.

Click in the Cost Index cell and enter the value for the cost/duty of
the utility.

Click in the DTmin cell and enter the value for the minimum
temperature difference of the utility.

10.2.2 Delefing a Utilify

To delete a utility:

1.

Ensure the current operation is not using the utility you want to
delete.

Open the Utility Database view by clicking the Utility Database
button.

in the Name column, click on the name of the utility you want to
delete.

Press DELETE.
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10.2.3 Saving fhe UFiliry Darabase

The program allows you to save a utility database as a (*.hud) file.

To save the current utility database:
1. Open the Utility Database view by clicking the Utility Database

button.
2. Modify the utility information to suit your simulation case.
E | 3. Click the Save Default Utilities to File icon.

The Save Heat Integration Defaults view appears.
Save Default Utilities to File

icon
Figure 10.12

Save Heat Integration Defaults EE

Save i | =3 Conceptual Engineering Build 5022 j - ¥ EB-
Histary
Desktap
4 My Documents
E‘l My Camputer
=4 3 Floppy [
=3 Local Disk [C:)
=3 Local Disk [D:]
(L3 Program Files
L] AspenTech
ceptual Engineering Proc

utildatabase. hud

File: name: I j Save I
| Caveas lype: IHeat Integration Default tility Files [*.hud) j Cancel |

)

4. Use the Save in drop-down list to select a location for the new utility
file.

In the File name field, enter the name of the file.
Select the location for the file using the Save in drop-down list.
Click the Save button to save the utility database file.
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|

Open Saved Default Utilities
File icon
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10.2.4 Recalling a Utilify Dafabase

To recall a saved utility database:

1. Open the Utility Database view by clicking the Utility Database
button.

2. Click the Open Saved Default Utilities File icon.
The Open Heat Integration Defaults view appears.

Figure 10.13

Dpen Heat Integration Defaults

Laak jn: Ia Conceptual Engineering Products 6.1 j - EF Ed-

Cases

Canfig

Help

Paks

Samples

Suppork

User

#PRES3MP VAR,
utildatabase, hud

File hame: I j Open I
| Files of ype: IHeat Integration Default Files [ hud) j Cancel /l
%

3. Find and select the *.hud file you want using the Look in drop-down
list.

4. Click the Open button.
The Utility Database view reappears displaying the selected utility
database information.
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