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Introduction

This Getting Started Guide forms part of the documentation supplied
with each UniSim Heat Exchanger program:

e UniSim® Heat Exchangers User Guide
e Getting Started
< Program Reference Guide.

The UniSim® Heat Exchangers User Guide is supplied as a pdf
document with the installation media. The Documentation media
contains the UniSim® Heat Exchangers User Guide and all the other
documents. The UniSim® Heat Exchangers User Guide is generic to all
UniSim Heat Exchanger programs. The Getting Started and Reference
Guide are specific to each UniSim Heat Exchanger program.

The Getting Started Guide assumes you have access to an installed
copy of the UniSim Heat Exchanger program, and takes you through
some example cases provided with the program, so you can get a feel
for it capabilities. It also describes how you can run a set of QA sample
cases, and compare the output files with sample results, to confirm that
the operation of the program is as it should be.

More detailed examples, showing how you can use the program to
solve typical problems, are provided in Appendices to the program
Reference Guide.



Technical Support

Technical support is available by phone (1-403-509-1379 or 1-866-392-
8748 toll free in North America), fax (1-403-216-2801).

E-mail support for customers with a current support contract for their
product is available.

Honeywell Email Address

Global unisim.support@honeywell.com
North America unisim.support@honeywell.com
Latin America unisim.support.lar@honeywell.com
Europe, Middle East, Africa unisim.support.emea@honeywell.com
Asia Pacific unisim.support.ap@honeywell.com

On-line support can be accessed via http://www.honeywell.com/ps.

When contacting us via email or phone, please include in your
message:
Your full name, company, phone and fax numbers.

The software version you are using (shown in the Help menu, About
UniSim...).

A detailed description of the problem (attach a simulation case if
possible).


mailto:unisim.support@honeywell.com
mailto:unisim.support@honeywell.com
mailto:unisim.support@honeywell.com
http://www.honeywell.com/ps
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1 Getting
Started

Included with your UniSim® Plate-Fin Exchanger Modeler
(referred to as UniSim® PFE) software are a number of
example input files that can acquaint you with the program.
These cases are fully defined and ready to run. You can simply
open the cases and run UniSim® PFE to see the type of output
that can be generated. This Getting Started will step you
through one of these example cases, as a brief introduction to
the UniSim® PFE architecture, input options and available
output information.

A complete set of results for the sample input files is provided
Chapter 2 - QA Examples in a separate location for Quality
Assurance purposes. See Chapter 2 - QA Examples for details.

Chapter 7 - Examples, of the UniSim® PFE Reference Guide
consists of a set of tutorials that you can follow to build different
types of UniSim® PFE examples. By working through these
examples you will familiarise yourself with the software data
entry methods and the various input and output views.

Before looking at and running the sample input files, it is
important for you to know that UniSim® PFE can perform
several main types of calculations. When you begin modelling
your own exchangers you will have to make the choice as to
which calculation type you require. The examples in the
UniSim® PFE Reference Guide provide greater detail on the
calculation mode options, but for the purposes of this Getting
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Started, they are briefly described below:

Calculation Types

Design Engine

For designing a heat exchanger to meet a
heat load duty and pressure drop limits, which

you specify.

Simulation
Engine

Determines the heat load, pressure changes
and stream outlet conditions that will occur
with a specified exchanger, with given stream
inlet conditions.

Simulation
Engine -
Thermosyphon
Mode

Determines the flowrate and duty of a
specified exchanger, operating as a
thermosyphon. You specify the head of liquid
during flow through the exchanger.

Layer by Layer
Engine

This is like Simulation, but is performed for
every layer in the exchanger, rather than for
every stream.

Crossflow Engine

Simulation of crossflow exchangers, with one
or more passes.

Crossflow Engine
- Thermosyphon
Mode

Same as for the Simulation engine -
thermosyphon mode but with at least one
crossflow stream.

There are four “Engines” within UniSim PFE - Design,
Simulation, Layer-by Layer and Crossflow. These mostly use
the same common input data and output formats, with
engine-specific data where required.

1.1 Example 1

In this first example you will take a brief look at how an existing
dataset can be reviewed, run and the outputs accessed.
1. Start UniSim® PFE. This can be done several ways and will

depend on how you set up your desktop. However, the two
main ways are:

+ Clicking on the Start menu then Programs,
Honeywell, UniSim Heat Exchangers Rxxx, and
UniSim PFE.

e Selecting PFE from within Windows Explorer.

Once the splash screen has cleared you will see the main UniSim® PFE
window and over the top of this is the Welcome dialog screen see
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Figure 1.1
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Figure 1.2. From this screen you can select to create a New file or
open an Existing file. If you have used UniSim® PFE previously, the
project file you have worked with will appear in the Recently Used
Project File list, making it easy to get back to files you were recently
working on.

Wecomer
UniSIm® New
FEE

Existing ‘
Open a Recently Used Froject File

L rogrant fu] | Hea L = =) : |

C:AProgram Filesh\HoneywellUniSim Heat Exchangers R360.1\PFEAS ampleshgpfel. ple
C:\Program Files\HoneywellsUniSim Heat Exchangers R360.1\PFEAS ampleshgpid] . plei
C:AProgram Files\HoneywellsniSim Heat Exchangers R360.15\PFEMNS armpleshqpfel. plei

Select an Existing file; press the Existing button.

You are presented with an Open File screen. To open the file
for this Getting Started, go to the
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C:\PROGRAM FILES\Honeywel\UniSim Heat Exchangers
Rxxx\UniSim PFE\Samples directory.

(This is the default directory, the exact location may be different
if you changed the UniSim® PFE destination directory during
installation.) See Figure 1.3 for the Open File view.

Figure 1.3

Loak in. I 3 Samples iﬁ & £ B3
l qgpfel.pfei
I gpfcz.pfei
qpfdl.pfei
E gpfel.pfel
n qpfeZ.pFei
qgpflL .pfei
by Camputer
b File name: qufc‘l pfei j Open |
Pla
Files of type: |UriSim PFE and HTFS MUSE Cases [*PFEL"t x| Cancel |
P
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4. For this example, select the file QPFEL1.PFEI. You will know
when the file has been loaded because the Exchanger
Diagram will appear within the UniSim® PFE window. .

Figure 1.4
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If you cannot remember where a file is located, there is a
Find File utility to help you. Select Find File from the File
menu or use the keyboard shortcut by pressing
<CTRL>+<F=>.

Once UniSim® PFE has started you can open other files by
selecting Open from the File menu. To use the Welcome
screen again, select Start Project from the View menu.
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However, in either case you can only have one project active at
any one time. For most common activities there are short-cuts.
To open a file you can either click on the Open icon or use the

keyboard shortcut by pressing <CTRL>+<0O=>.

Now look a bit closer at the project file you have opened:
1. Click on Input in the menu bar.

The Input menu shown below gives access to all of the input
data. The menu itself is divided into the different types of data
you need to describe the heat exchanger and the conditions
under which it will operate. These include different aspects of
geometry, process conditions and physical properties.

Figure 1.5

File Edit Wiew BGIi8 Run  Output  Toolbar  Window Help

0O = n Skart up shift+F1 E: ?Ef_ (? ﬂ_q.
Geometry shift+Fz2
Advanced Geometry Shift+F3
Process Shift+F4
Fins Shift+F5
Options Shift+Fe
Physical Properties shift+F12
Physical Properties (old style) Chrl+F12

Import PSF File
Import From Unigim Design

You may see minor differences in the screens in your version
of UniSim® PFE, compared with the figures in this manual.

2. Select the Geometry input form (see Figure 1.6) and you
should see inputs which give the exchanger metal, number
of exchangers in parallel, orientation and so on. This screen
is typical of most screens in that the data is entered either in
a text box or via a drop- down menu. The drop-down menu
shows a list of possible inputs where you simply select the
appropriate item.
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Process Icon
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If at any point you are not sure what input you want or
something is not clear, you can press <F1> and get context
sensitive help. If you select the Exchanger Metal
entry and press <F1> you can see a list of all the metals
supported.

3. Now look at process data by selecting Process from the

Input menu or by clicking on the Process icon.

Figure 1.7 shows another form of input screen where the input
items are arranged in a spreadsheet format. If the data do not
fit on the screen, a scrollbar allows you to access the other input
items. The spreadsheet view is used when data are required
several times, in this case for each of the streams in the

exchanger.
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138 UHX Data Browser

Figure 1.7
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4. Finally, you will look briefly at the physical properties input
by selecting Physical Properties from the Input menu or
by clicking on the Physical Properties icon.

The initial screen, Figure 1.8, shows the top level information
about each stream.

Depending on the type of physical property data you are
working with, you can either enter the property data for the
stream directly or enter data for components and allow
UniSim® PFE to perform vapour liquid equilibrium and mixture
calculations. All of the physical property data, are managed
through this screen.
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Run Icon

135 UHX Data Browser
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Since this is an existing case all the necessary data have already
been entered.

5. Run UniSim® PFE by doing one of the following:

e Click on the Run icon in the Toolbar;
e Select the Run menu and then Calculate All;
e Press <F4=>=.

UniSim® PFE now displays a status window that reports
progress of the run.

When the run completes there are three possible outcomes and
corresponding outputs will be displayed.

e Successful run with no fatal errors and no warnings - a
screen showing the Results Summary is displayed;

e Successful run with no fatal errors but with one or more
warnings - the Results Summary is displayed together
with a list of the warnings associated with the run;

e Failed run due to fatal errors - the Error Log is shown
with a description of the errors that have occurred.

In this case you should see the Results Summary which shows
the given stream inlet conditions, and the calculated stream
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outlet conditions. See Figure 1.9.

Figure 1.9

& N =10 x|
Stream name hot stream [medn? gas  [nitrogen melet
Stream number 1 2 3 4
Heat Load K -3268.3 1136.0 2077 1924 6
Inlet temperature degk 30000 129.96 210,00 126.01
Outlet termperature degk 13024 28095 281 69 15367
Inlet pressure bar [abs] 20.500 4 500 2500 4 500
Pressure change bar -0.03800 -0.36221 -0.2516 -0.20248
Mass flowrate kash 16000.0 17000.0 10000.0 15000.0
Inlet vapour mass fraction 1.0000 1.0000 1.0000 0.0000
Outlet vapour mazs fraction 0.0000 1.0000 1.0000 0.8258
Fouling resistance e KA 0.000 0.000 0.000 0.000
Convergence OK
Mumber of errors - = 0
Mumber of warnings = 0 Clesz

There are many different outputs that can be viewed from the
Output menu, as shown in Figure 1.10.
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Figure 1.10
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Notice from this menu the different types of output available.
The first group of outputs are all special ‘Windows’ outputs,
that is to say they are special views of the data typically in the
form of graphs or tables.
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6. Select Temperature Profiles from the Output menu to see
a table of the stream temperature (Figure 1.11). This could
alert you to any unusual behaviour.

Figure 1.11
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1 340.0 29357 300.00 28077 281.32
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33 E0 237.88 24214 229.34 228.84
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a4 1114.0 224.76 227.85 213.02 210.00
43 1204.0 220.93 22361 213.51
57 1348.0 213.01 216.26 203.96
B5 1432.0 207.99 211.04 19014
73 1636.0 189.40 204.82 154.59 15315
a1 1780.0 152.90 17379 145.28 137.01
a3 1924.0 144.70 158.47 137.84 13556
97 2068.0 135.00 138.96 130.86 131.06 =
33 2104.0 132.41 135.88 129.36 128.858 -
Fewer Paintz Plot Cloze |

You will see there are other sets of outputs under the Output
menu. The final group of outputs are files generated directly by
the calculation engine. They are all text files and contain
different aspects of results generated. Of these, the one that
you are most likely to use is the Lineprinter Output, which
contains all of the important information, should you want to
retain output.
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1.2 Example 2

In Example 1 you will have seen that there is a lot of data that
can be entered when simulating an exchanger. To design an
exchanger requires much less data. For all calculation types
you can reduce the amount of input you must consider by using
Basic Input Mode.

1. Select Open from the File menu and select example
QPFD1.PFE1. As this is a design case you will initially be
shown the Process input (as shown in Figure 1.7 for the
previous example).

2. Open the Start up screen by selecting Start up from the
Input menu.

Figure 1.12
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The Start up screen is also shown whenever you create a new
file. It is here where you must specify the type of calculation
that UniSim® PFE will perform. Notice that this is a Design
case.

All the main input screens have keyboard short-cuts. For
instance the Start up screen is <SHIFT>+<F1>; Physical
Properties Data is <SHIFT>+<F12>.

3. Check the Basic Mode check-box. Then, select OK.
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You will now see the Process Geometry form again as shown
in Figure 1.13. Notice that the amount of information displayed
on the form has reduced, and that the view now has only one
tab instead of three. This reduction of input fields is applied
throughout the main input forms.

|88 UHX Data Browser

Figure 1.13
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4. Look for Geometry under the Input menu. You will find it
is greyed out. This is because in Design mode there is no

need to specify any Geometry input.

5. If you go back to Start up under the Input menu, switch off
Basic mode, and press OK, you will find you can access the
Geometry input. Note that nearly all the items are blank.

If you Run this case, then look at the Output menu, you will
see that the Exchanger Diagram can be requested. See
Figure 1.14. This diagram is based on the results of the
calculation, whereas the diagram shown when the previous
example (UniSim® PFE Simulation) was started reflected the



Getting Started 1-15

input data initally supplied.
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This concludes the UniSim® PFE Getting Started section.
Continue examining UniSim® PFE Input and Output options on
your own, or examine any of the other sample cases. Once you
ﬂi" have completed your UniSim® PFE session, simply select the
Exit icon or Exit from the File menu to close UniSim® PFE.

Exit Icon
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2 QA Examples

A set of seven sample UniSim® PFE cases, including both input and
output files are provided with UniSim® PFE for Quality Assurance (QA)
purposes. As a check that you have installed UniSim® PFE correctly,
you should run the input files and compare your results files with those
provided.

UniSim® PFE files have a file extension .PFEx (where X is an indicator
of the type of file (input or one of the various outputs). A full listing is
given in the Help Text.

On installation, the QA files are stored in a subdirectory QADATA of the
directory containing the main UniSim® PFE folder. The sample cases

have file names QPFE1, QPFE2 and QPFD1, and file extensions .QAX
instead of .PFEX. The different extensions are used to ensure that you
cannot accidentally overwrite the QA files when running UniSim® PFE.

Copies of the QA input files, with the standard input file extension .PFE
are also put in the \UniSim Heat Exchangers Rxxx\UniSim
PFE\Samples directory by the installation procedure.

2.1 Creating Output for
Comparison

Using the QPFE1 example, a typical check on UniSim® PFE installation
would be as follows:

1. Copy the QPFE1.QAI file from the \UniSim Heat Exchangers
Rxxx\UniSim PFE\QADATA directory to some other directory, for
example \My Documents\My Heat Exchanger Cases.

2. Rename the file, and give it the extension .PFE for example
MYTEST1.PFE.

3. Start UniSim® PFE, you will see the opening screen, click on
Existing and select \My Documents\My Heat Exchanger
Cases\MYTEST1.PFE.

4. Run UniSim® PFE with this case.

5. Compare the results files from your run with the results files
supplied with UniSim® PFE.

6. Checks may be repeated with the other QA files supplied.

2-1




Remember, the QADATA
files supplied with
UniSim® PFE have the
extension .QAX.

Comparing Outputs

Figure 2.1

: : Open a Project File
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2.2 Comparing Outputs

Your calculated results are files named MYTEST1.PFEX, in directory
\My Documents\My Heat Exchanger Cases and these need to be
compared with the supplied results files QPFE1.QAX in directory
\UniSim Heat Exchangers Rxxx\UniSim PFE\QADATA.

The most important comparisons are the .PFEV and .PFEL files but
other files can be compared as well. The .PFEV file is the Brief Output
and is a relatively short file. You can do the comparison using a file
difference utility, or by printing off the two files and looking for
differences.

If the files are identical, (except for the run time and input file name
recorded in the output), the QA check is successful. If the files differ
slightly, but only in the fourth or fifth significant figure of one or two
variables, the QA check on this example is also successful. If there are
more significant differences, consult Honeywell.
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