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1 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 UniSim® Heat Exchanger 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 its 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.
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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 the
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).

ir
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Getting Started

Included with your UniSim® Plate Heat Exchanger Modeler
(referred to as UniSim® PHE) 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® PHE 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® PHE architecture, input options and
available output information.

A complete set of results for the sample input files is provided in a
separate location for Quality Assurance purposes. See Chapter 4 -
Output for details.

Chapter 7 - Examples of the UniSim® PHE Reference Guide section
consists of a set of tutorials that you can follow to build different types
of UniSim® PHE 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 essentially UniSim® PHE can perform four 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® PHE Reference Guide section provide
greater detail on the calculation mode options, but for the purposes of
this Getting Started, they are briefly described below:

Calculation Types

Design For designing a heat exchanger to meet a
heat load duty and pressure drop limits, which
you specify.

Simulation Determines the heat load, pressure changes

and stream outlet conditions that will occur
with a specified exchanger, with given stream
inlet conditions.

Checking Checks whether a heat exchanger of specified
geometry will achieve a specified duty, or
specified stream outlet conditions.

Extend The program designs an exchanger using a
plate type which you specified, by adjusting
the number of plates and the pass
arrangement.
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2.1 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® PHE. This can be done several ways and will depend
on how you set up your desktop. However, the two main ways are:

e Clicking the PHE shortcut on the Start menu, Programs,
Honeywell, UniSim Heat Exchangers Rxxx and UniSim PHE
menu;

Figure 2.1

|2y 1extran
@ Set Program Access and Defaulks Ij WinZip )
% ‘Windows Update: fa| (s i’
- [ Adobe 2
WiNZip &) RealPlayer
[ Real 2
Programs [ iTunes 4
2 [ QuickTime 2
& Documents ' [T Gongle Earth 2
E D Settings » D) Snaglt? Y
=] ) [T Java'Weh Start 2
E 2~ search b e [} ) Unisim Design v
f_?_ o Help and Support [T Sonic 2 ﬁ LILM C.nnﬁg \Wizard
é PowerDYD [ Security 3
& 4=] Run... () Rational Software ¥ I UnicER »
- = Acrobat Distiler 7.0 [ UniSim Design Suits R380 v B unisim CFE
-g _J Log OFf E153834 ... i~ adobe Acrobat 7.0 Professional |j UniSim Design Suite R360 Build 12074 3 i UniSirn FPH
é O adobe Designer 7.0 [ UniSim Design Suite R360 Build 12075 3 I UniSim PFE
a shut Down. . [ Emai Natifier v 33 ULM Commute Wizard
[ Advanced Batch Canverter QIGE Lnisim Heat Exchanger Build 1241

e Selecting UniSim® PHE from within Windows Explorer.

Once the splash screen has cleared you will see the main UniSim® PHE
window and over the top of this is the Welcome! dialog as shown in
Figure 2.2. From this view you can select to create a New file or an
Existing file. If you have used UniSim® PHE 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.
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Figure 2.2

Open a Project File

UniSim® Now
PHE Existing Help ‘

Open a Recently Uzed Project File

E\F'mglam Flles'\Hune_l,Jwell'\UmSlm Heat E:-:changers F|3ED'| '\PHE'\SampIes\qpheBpha
C:\Program FileghHoneywel\niSin Heat Exchangers A 360, 1YPHE S ampleshqphe2 phei
C:\Program FileshHoneywel\niSim Heat Exchangers R 360 14FHE"S amplestqphel phei

2. Select an Existing file; press the Existing button.

3. You are presented with an Open File screen. To open the file for
this Getting Started, go to the

C:\Program Files\Honeywel\UniSim Heat Exchangers Rxxx\UniSim
PHE\Samples directory.

(This is the default directory, the exact location may be different if
you changed the UniSim® PHE destination directory during
installation.) See Figure 2.3 for the Open File view.
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Figure 2.3
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(=

Open Button

4. For this example, select the file QPHE2.PHEIL. You will know when
the file has been loaded because the Exchanger Diagram will
appear within the UniSim® PHE window as shown in Figure 2.4.

Figure 2.4

f5 - Geometry Preview [Input) ;IEIEI

0 wamings

SIMULATION TEST CASEOPTS

b phigrzental
gl B
gﬂ% 1

sregmd

N 040

Ll Ji} Plate o Thidth
Plate thickness Gmm
Aotual surface area 1.86m™ Compressed plate pitch 5.28mm
Mumber of passes  Stream 152 101 #rea of each plate 1.86m*
Effective channels Stream 142 &5 /55 Chewvron angle o horzontal) 65
Mumber of exchangers higtenal type 1
Paort diameter 300.mm

Bedraw

Tip —
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® PHE 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. However, in either case you can
only have one project active at any one time. For most common
activities there are short-cuts. So to open a file you can either click on
the Open button or use the keyboard shortcut by pressing
<CTRL=>+<O=>.
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Now look a bit closer at the project file you have opened:
1. Click on Input in the menu bar.

Figure 2.5. shows the Input menu, which 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 2.5

Lﬂ_ﬂqphEZ.PHEI {: SIMULATION TEST CASE) - UniSim PHE R360

File Edit ‘iew Ir%t Run Output  Toolbar Window Help

art up Shift+F1
Exchanger Geometry Shift+Fz2
Process Shift+F3
Options Shift-+F4
Physical Properties Shift+F12

Physical Properties (old style) Crkr4-Fl2

Import PSF File
Impart From UniSim Design
Importk from Other Backaae

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

2. Select the Exchanger Geometry input form (see Figure 2.6) and
you should see inputs which give the plate geometry information as
Horizontal and Vertical Port Centres Distance, Chevron Angle,
Area and so on. This screen is typical of most screens in that the
data are entered in text boxes. On other screens you will also see

drop-down menus. The drop-down menu shows a list of possible
inputs where you simply select the appropriate item.
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I3 UHX Data Brawser
Plates L= L3 N
[ Input Data
- Start up Plate Data / - - Flate Mame -
Start p Manufacturer |USE' Defined J | J
= Exchanger Geometyy * Chevron Angle [to Other Chevion
General harizantal] |55 j Angle [Mixed Plates) |85 j
Harizontal Faort “Yerh
; . mm ertical Port T
Configuration Centres Distance 520 Centres Distance 221639
= Process )
Plate Thickness Compressed Plate
Process . 0k 00 F'itchp .28 mm
Process Constraints ; i
+-[0 Options * Port Diameter |73|JD mm Flows Width Between ’7840 mm
- Physical Properties Gaskets
HOT STREAM Area of Platefz] |71 e 3 Mumber of Plates for ’71
COLD STREAM Aiea
[ Results
[ Full Results
=B
Tip —

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.

3. Now look at process data by selecting Process from the Input
menu or by clicking on the Process Data button.

P
- Figure 2.7 shows another form of input screen where the input items
Process Data Button 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 the two streams in the exchanger. Note the left hand column is

2-7



Physical Properties Button

Example 1

for the hot stream and the right hand column is for the cold stream.

Figure 2.7

I8 UHX Data Browser

| Process j g2 |5l - b= « ¥» N
q pu;g?[tzp Units Stream 1 Stream 2
Start Up * Total Mazs Flow ka/h E20000 E20000
H Exchanger Geametry *|nlet Temperature T 3974 28
General Estimated Outlet Temperature  *C | 3374
Plates * Inlet Pressure barfabs) E E
Configuration * Egtimated Prezsure Drop bar Rl 2
- Process Inlet Mass Quality Ot
Outlet Mags uality Ota
.Pm':e“ Lanstraints Fouling Resistance ne KA 0 0
¢ O Options Heat Load kW
- Physical Properties -
HOT STREAM Revise for Heat Balance Outlet Temp. w | Dutlet Temp. -

COLD STREAM
O Results
O Full Results

E=E

4. Finally, you will look briefly at the physical properties input by
selecting Physical Properties under the Input menu or by clicking
on the Physical Properties button.

information about each stream.

The initial Properties screen, Figure 2.8, shows the top level

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® PHE to perform vapour liquid
equilibrium and mixture calculations. All of the physical property data,
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are managed through these screens.

=EE
[E HoT sTREAM - &= = -] & <« » | N
O ustgztzp Stream Mame and Type Stream Canfiguration
Start Up Hame [HOT STREAM Stream Data Source Stream Composition
= [ Exchanger Geometry ———————
General Dpe Janorsets :I' Add zgﬁégﬁt,-,gj{? Component details -
Plates <A ok required for
Configuration Pressure Levels this Data S ource
El Frocess =
9 Pracess i [ +] bar i
Process Constraints -
=[] Options
= Physical Properties
HOT STREAM
COLD STREAM Help
[0 Results
[ Ful Resuls Point 1 [Point 2 [Paint 3 [Point 4 [Paint 5 [Paint &
Temperature C
Liquid Density kg/m3
Liquid 5pecific Heat kd/ka K
Liquid Wiscosity centipoize
Liquid Thermal Conductivity — wm K
Surface Tension dyndcm
Specific Enthalpy kdlkag
Quality
Wapour Density kg/m3
Wapour Specific Heat kdlkg K
W apour Viscosity centipoise
Wapour Thermal Conduchivity W /m K
4 3
=B

Since this is an existing case all the necessary data have already been
j_E‘- entered.
: 5. Run UniSim® PHE by doing one of the following:

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

UniSim® PHE 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.
+ 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
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given Geometric and Process Details. See Figure 2.9.

=10l x|

PHE wersion 360 - Design %
Geometric Detailz

Mumber of Plates / Mumber of Exchangers 21 1

Mumber of Pazses [Stream 1/ Stream 2] 1 1

Murnber of Channels (Strearn 1 /4 Stream 2) 10 10

Flate length / Plate "Width B31.97 mm 2650 mm

Plate Pitch / Flate Thickness 4717 mm 0E mm

Part Diameter / Chevron Angle 50,0 mm 450

Total &rea / weight [plate pack] 288 nf 19.25 kg
Process Details

Total Mass Flow [Stream 1 / Stream 2) 214570 kgth B8B07.2 ka'h

Inlet Temperature [Stream 1/ Stream 2] 0.0 C 100 °C

Outlet Temperature [Stream 1/ Stream 2] 700 °C EOO0 °C

Allowwed Pressure Drop [Stm 1 /4 Strm 2] 0.3 bar 03 bar
Results

Tatal Pressure Drop [Stream 1/ Stream 2) 023293 bar 0.04702 bar

Mean *Wall Shear Stress [Stim 1 4 Shim 2) BRE3 MN/mé 11.93 M/

Maw Plate Yelocity [Stream 1 4 Stream 2) 0EE m's 026 mss

b awx Part Velocity [Stream 1/ Stream 2] 31 mds 12 mis

HTC [Stream 1/ Stream 2 4 w/all) 20922 wiin K 9362 winE K ZBBR3 whin K
Fouling Resisgtance [Stream 1 / Stream 2) 0 mé KM BE-D5 nf KA

Owerall HTC [Clean £ Dirty # b argin] B2 Wit K 4135 Wk 4135 W/ne
Heat duty / Effective MTD BO0.0 ks 4328 °C

Area Fatio [Duty Ratio in SIMLUL) 1.03

Heat Transfer Resistance
— | Fuig?
Close | 51 A

There are many different outputs that can be viewed from the Output
menu, as shown in Figure 2.10.

Figure 2.10

T qphe2.PHEI (: SIMULATION TEST CASE) - UniSim PHE R360

File Edt Wiew Input Run | Output Toobar Window Help

0 & e} Results Summary
| H S Full Results

Temperature Profiles
Other Profiles ...

Exchanger Diagram
Alternative %

Stream Properties
T-h-x

Brief Output
Line Printer
80 Column
Physical Property

Error Message | Log
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The outputs are collected together in various groups. The majority are
Windows outputs, however, 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. See
Figure 2.11.

Figure 2.11

ew Lineprinter file qpl BEE)
Font Find First Find Mext Help
|UniSim FHE 2006: 21.0%.06: UniZim Flate Heat Exchanger Modeler EH 1 FAGE 1 A
SEE REFEFENCE MENUBL FOR COPYRIGHT AMD DISCLAIMER NOTICES
##-qUN-2006 13:16 IWPUT FILE: [:\Frogram FilesiHeneyeel1yUHGFHEY Exarple sy qphe 2 FHED
THE FOLLOGING INFUT D&TA CARDG WERE SUPFLIED
START FHEZ6 FIX B SIMULL 11 ]
001 OFTS B
[1H SIMULATION TEST CASE
010 1 1
011 1 1 1 *
0zo * 1 0
101 GEOM § User Detined
1ng szl #il6.d 0.6 523 200 40
10z 1668t 155 *
1 1 55 1 1 &
118 1 * * + + *
1 i 55 1 3 H
118 i * * N + *
#01 FEOC 3
HH 1 Gsonon * * 1
I 2974 14 3 .15 [} *
HH * ]
7 * * * * 1
20l FEOC 3
HH & Esonon * *
HE 1] 2274 3 of [} *
HH * ]
H * * * * E
201 STEE 5 HOT STREAM
HH E L 0 2 E Liow
201 STEE 5 COLD STEESM
HH H L 0 2 E Liow
EXEL
THIS FROGRAM [ONTAING THE FOLLOWING UHE PACKAGES: w
< »

2.2 Example 2

In Example 1 you will have seen that there is a lot of data that can be
entered for UniSim® PHE. This demonstrates the full power of UniSim®
PHE. 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 QPHE1.PHEI.
As this is a Design case you will initally be shown the Process
input (as shown in Figure 2.7 for the previous example).

2. Open the Start up screen by selecting Start up from the Input
menu.
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Figure 2.12

e M)
‘I Start Up ~| da | [si | = &« > N» |
3 Input Data

- Start up * Calculation Mode ;

Start Up | Detigh ﬂ
+ Exchanger Geome | Basic Maode
-

+-[] Pracess

+-[0 Options lterm Hurb

+ Phyzical Properties S RUmREt

] Results .

O Full Resus Heaile HEATING OF WATER
£ >
=@

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® PHE
will perform. Notice that this is a Design case.

Tip —
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.

You will now see the Process form again as shown in Figure 2.13.
Notice that the amount of information displayed on the form has
reduced and that the view now has only one tab instead of two. This
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reduction of input fields is applied throughout the main input forms.

B3 - Process =10 x|
Units Sheam 1 Strearn 2
* Tatal Masz Flow kash
* |rlet Temperature T an 10
* Required Dutlet Temperature °C 70 G0
* |rlet Pressure barlabs] 2 2
* Allowable Pressure Drop bar 03 03
Inlet b azs Cluality Otal
Clutlet M asz O uality Otal
Fouling Fesiztance e KA 0.00005
Heat Load (A 500

* Process I

Urits: |SI ¥ Shaow urits Mext Lpply | ak. | Eancell Help |

4. Look for Exchanger Geometry under the Input menu. You will
find that it is greyed out. This is because in Design mode there is
no need to specify any Exchanger Geometry input.

If you Run this case, then look at the Output menu, you will see that
the Exchanger Diagram can be requested. See Figure 2.14. This
diagram is based on the results of the calculation, whereas the diagram
shown when the previous example (UniSim® PHE Simulation) was
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Exit Button

Example 2

started, reflected the input data initially supplied.

Figure 2.14
B3 : Exchanger Diagram [DOutput) - |EI|1|
0 warnings
HEATING OF WATER
21 Plates Horizontal
82.2mm P%gentres
Stream 1 — mm
- I —— ] e
Streaaurh% /\
//\ vatical
g?einres
Ralig!
Stream 1
0.
Stre1aDrh% 28Em
| juj Platé Flaw idth
Flate thickness Bmm
Actual surface area 2.88m* Compressed plate pitch 4.11mm
Mumber of passes Stream 112 111 Area of each plate Jdam®
Effective channels Stream 112 10710 Chevran angle o harizantal) 45
Mumber of exchangers 1 Material type Stainless Steel
Fort diameter 0.mm

Bedraw |

This concludes the UniSim® PHE Getting Started chapter. Feel free to
continue examining UniSim® PHE Input and Output options on your

own, or to examine any of the other sample cases. Once you have

completed your UniSim® PHE session, simply select the Exit button or
Exit from the File menu to close UniSim® PHE.
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3 QA Examples

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

UniSim® PHE files have the file extension .PHEX (where x is an
indicator of the type of file - input or one of the various outputs). A full
listing is given in the Reference Guide section, see Section 6.3 -
Project File Structure, and is covered in the Help Text.

On installation, the QA files are stored in a subdirectory QADATA of the
main PHE folder. The four sample cases have file names qphel.PHE1,
gphe2.PHE2 etc. and files extensions .QAX instead of .PHEXx. The
different extensions are used to ensure that you cannot accidentally
overwrite the QA files when running UniSim® PHE.

Copies of the QA input files, with the standard input file extension .gax
are also saved in the \UniSim Heat Exchangers Rxxx\UniSim
PHEN\QADATA directory by the installation procedure.

3.1 Creating Output for
Comparison

Using the gphel example, a typical QA check on UniSim® PHE
installation would be as follows:

1. Copy the gphel.qgai file from the \UniSim Heat Exchangers
Rxxx\UniSim PHE\QADATA directory to some other directory,
for example \My Documents\My UniSim Heat Exchanger
Cases.

2. Rename the file, and give it the extension .PHEX for example
MYTEST1.PHE1L.

3. Start UniSim® PHE, you will see the following Welcome screen,
click on Existing and select \My Documents\My UniSim Heat
Exchanger Cases\MYTEST1.PHEI.

3-1



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

Comparing Outputs

Open a Project File

UniSim® Now
PH E Existing |

Help

Open a Recently Uzed Project File

E\Prngram FilezyH oneyweII\UmSlm Heat EHchanger& F|3ED1 \PHE\SampIe&'\qphﬂpha
C:\Program FilesiHoneywellIniSim Heat Exchangers B360.1\PHENS ampleshgphe?. phei
C:WProgram FileshHonewwelhUniSim Heat Exchangers R260.14PHE S ampleztgphel. phei

4. Run UniSim® PHE with this case.

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

3.2 Comparing Outputs

Your calculated results are files named MYTEST1.PHEX, in directories
\My Documents\My UniSim Heat Exchanger Case and these need
to be compared with the supplied results files QPHE1.QAX in directory
\UniSim Heat Exchangers Rxxx\UniSim PHE\QADATA.

The most important comparisons are the .PHEV and .PHEL files but
other files can be compared as well. The .PHEYV 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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