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Use Case 3: Use of tabulated thermodynamic data 

provided by the user

Getting started with ProSec in

ProSimPlus environment
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Introduction

▪ This document shows how to provide tabulated thermodynamic data instead 

using the once automatically tabulated using the thermodynamic server of 

the host software.

▪ Tags will be used to display the results calculated by ProSec and those of 

the material stream of the host software.

▪ In this document, ProSec is used in ProSimPlus, Fives ProSim’s steady 

state simulation software.

▪ This step-by-step guide assumes that the concepts described in the step-by-

step guides of ProSec in ProSimPlus environment “Main features overview” 

and “Import/export parameters/results, use case study capability, define a 

specification” have been acquired.
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Starting point

▪ Simulation obtained at the end of the step-by-step “Main features 

overview” of ProSec in ProSimPlus environment
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Step 1
Generation of the tabulated thermodynamic data

▪ Data tabulated by the user for the enthalpy curves and the physico-chemical 

properties

• In this case, the thermodynamic calculation server of the host software will not be 

used in ProSec calculations.

• The way of description of the user tabulated data should be coherent with:

o The type of the inlet fluid (mixture or pure compound)

o The physical state of the fluid during the heat exchange (single-phase liquid, single-

phase vapor or two-phase vapor-liquid)

• Up to 160 tabulated points

• The format of the data depends on:

o The fluid type (mixture or pure compound)

o The physical state of the fluid (single-phase liquid, single-phase vapor or two-phase 

vapor-liquid)

o Whether or not to take pressure into account on enthalpy curves



5

©
 2

0
2
5
 F

iv
e
s
 P

ro
S

im
 S

.A
.S

. 
-

A
ll 

ri
g
h
ts

 r
e
s
e
rv

e
d
.

Step 1
Generation of the tabulated thermodynamic data

▪ Pressure effect not taken into account on the enthalpy curves

• Data needed

Definitions:

• Single-phase fluid is a fluid without phase change

• Pure fluid is a fluid with phase change containing only one compound,

i.e. Tbubble = Tdew

Property Liquid Vapor Mixture Pure fluid

Temperature ✓ ✓ ✓ ✓

Mass enthalpy ✓ ✓ ✓ ✓

Mass vaporization ratio   ✓ ✓

Liquid density ✓  ✓ ✓

Liquid mass specific heat ✓  ✓ ✓

Liquid dynamic viscosity ✓  ✓ ✓

Liquid thermal conductivity ✓  ✓ ✓

Vapor density  ✓ ✓ ✓

Vapor mass specific heat  ✓ ✓ ✓

Vapor dynamic viscosity  ✓ ✓ ✓

Vapor thermal conductivity  ✓ ✓ ✓

Single phase Two phases
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Step 1
Generation of the tabulated thermodynamic data

▪ Pressure effect not taken into account on the enthalpy curves

• Toolbar

• Order of the columns (window or imported file)

Line of data

Add, delete, duplicate

Move/Sort the data

Load/Save the data

in a tabulated format

Copy/Paste the data

from e.g., Excel

Load from a PSF file

Units of the tabulated data

Import tabulated data

.csv (“;” separator) or .txt (tabulation separator)

same order for the properties as in the window

1 file for all properties
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Step 1
Generation of the tabulated thermodynamic data

▪ Pressure effect not taken into account on the enthalpy curves

• Single vapor phase example

• Single liquid phase example
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▪ Pressure effect not taken into account on the enthalpy curves

• Two-phase vapor-liquid mixture example

• Pure fluid with phase change example

Step 1
Generation of the tabulated thermodynamic data

The phase change is only defined with 2 points: the bubble and 

the dew points should be present

For more accuracy, specify enough points in the vapor-

liquid zone
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Step 1
Generation of the tabulated thermodynamic data

▪ Pressure effect taken into account on the enthalpy curves

• Data needed

✓ Two enthalpy curves (temperature, mass enthalpy, mass vaporization ratio) at two 

different pressures

✓ One table at one pressure for the vapor physico-chemical properties

✓ One table at one pressure for the liquid physico-chemical properties

✓ Same temperature tabulation for the two enthalpy curves

✓ Warning messages appear in “Historic” report if there are extrapolations out of the 

pressure and/or temperature tabulated range

Line of data

Add, delete, duplicate

Move/Sort the data

Load/Save the data

in a tabulated format

Copy/Paste the data

from e.g., Excel

Units of the tabulated data

Import tabulated data

.csv (“;” separator) or .txt (tabulation separator)

same order for the properties as in the window

1 file for the 2 enthalpy curves

1 file for the liquid physico-chemical properties

1 file for the vapor physico-chemical properties
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Step 1
Generation of the tabulated thermodynamic data

▪ Pressure effect taken into account on the enthalpy curves

• Two phases liquid-vapor mixture example

Enthalpy curves

Pressures of the two curves

Vapor phase properties

Liquid phase properties
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Step 1
Generation of the tabulated thermodynamic data

▪ Pressure effect taken into account on the enthalpy curves

• Pure fluid with phase change example

Enthalpy curves

Vapor phase properties Liquid phase properties

The bubble and the dew points 

should be duplicate

Bubble and dew points at the second pressure (P2)

Bubble and dew points at the second pressure (P1)
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Step 1
Generation of the tabulated thermodynamic data

▪ Generate tabulated thermodynamic data in a tool external to ProSec

▪ For example, by using Simulis® Thermodynamics in Microsoft® Excel (see 

the step-by-step guide “Getting started with Simulis® Thermodynamics. 

Use case 1: Main features overview”)
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Step 2
Supply of tabulated data

▪ Open (edit) ProSec unit operation

▪ Go to “Streams” tab

▪ Select the stream “Hot”

1. Activate the option “Generation of physico-chemical properties … tabulated”
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Step 2
Supply of tabulated data

▪ Select the stream “Hot”

2. Click on the button “Tabulated properties”
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Step 2
Supply of tabulated data

▪ Select the stream “Hot”

3. Click on the icon “Edit units”

4. Select the units chosen during the generation of the tabulated thermodynamic 

data (step 1), for this example:

o Temperature K

o Enthalpy J/kg

o Sensity kg/m3

o Dynamic viscosity Pa.s

o Specific heat J/kg/K

o Thermal conductivity W/m/K
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Step 2
Supply of tabulated data

▪ Select the stream “Hot”

5. Enter or copy the tabulated data. For example, once copied from Microsoft®

Excel (ctrl + C), the icon “paste properties (full grid)” allows to copy them 

directly in the window “Tabulated properties”
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Step 2
Supply of tabulated data

▪ Select the stream “Hot”

6. Validate all windows

7. Follow the same procedure for the stream “Cold”

8. Save the file before running the simulation
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Step 3
Export of ProSec results

▪ Add outlet information ports to store the temperatures and vaporization 

rates of the outlets (hot fluid, side-stream of the hot fluid, and cold fluid) in 

a Windows Script module to display them via tags.

▪ The step-by-step guide of ProSec in the ProSimPlus environment 

“Import/export parameters/results, use case study capability, define a 

specification” describes how to export results.



19

©
 2

0
2
5
 F

iv
e
s
 P

ro
S

im
 S

.A
.S

. 
-

A
ll 

ri
g
h
ts

 r
e
s
e
rv

e
d
.

Step 3
Export of ProSec results

▪ Simulation flowsheet at the end of the step 3
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Step 4
Display results with tags

▪ Tags are used to display information of the simulation directly on the 

simulation flowsheet (for example: input data and/or results of unit operations 

and streams).

▪ For this example, the objective is to display the following results:

• Outlet temperatures and vaporization ratios calculated by ProSec

• Temperatures and vaporization ratios displayed in ProSimPlus streams



21

©
 2

0
2
5
 F

iv
e
s
 P

ro
S

im
 S

.A
.S

. 
-

A
ll 

ri
g
h
ts

 r
e
s
e
rv

e
d
.

Step 4
Display results with tags

▪ The results calculated by ProSec to be displayed are stored in the 

Windows Script module.

1. Click on the icon “Add a tag”

2. Click on the simulation flowsheet to place the tag
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Step 4
Display results with tags

▪ The results calculated by ProSec to be displayed are stored in the 

Windows Script module.

3. Double-click on the tag

a) Select “Unit operation” as 

type of data source

b) Select the Windows Script 

module in the “Source” list, 

here “Results”

c) Select “Parameters” in the 

“Parameter or function” list
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Step 4
Display results with tags

▪ The results calculated by ProSec to be displayed are stored in the 

Windows Script module.

3. Double-click on the tag

d) Select the number of the 

parameter to display. It’s the 

position of the parameter in 

the “PAR” zone of the 

Windows Script module.

e) It’s possible to add a text 

before and/or after the value 

to display.

f) A preview is available.

4. Click on “OK” to validate the 

specified parameters.
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Step 4
Display results with tags

▪ The results calculated by ProSec to be displayed are stored in the 

Windows Script module.

5. Repeat the previous procedure to display the other results calculated by 

ProSec.

▪ Simulation flowsheet at this point
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Step 4
Display results with tags

▪ Display the results of ProSimPlus streams

1. Add a new tag

2. Place the tag on the flowsheet

3. Double-click on the tag

a) Select “Material stream” as 

type of data source

b) Select one of the stream of 

interest. Here the stream 

“3”, stream of the hot outlet

c) Select “Temperature” in the 

“Parameter or function” list
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Step 4
Display results with tags

▪ Display the results of ProSimPlus streams

3. Double-click on the tag

d) It’s possible to add a text 

before and/or after the 

value to display.

e) A preview is available.
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Step 4
Display results with tags

▪ Display the results of ProSimPlus streams

3. Double-click on the tag

f) The “Graphics” tab allows 

to change the visual aspect 

of the tags to differentiate 

them for example.

4. Click on “OK” to validate the 

specified parameters.



28

©
 2

0
2
5
 F

iv
e
s
 P

ro
S

im
 S

.A
.S

. 
-

A
ll 

ri
g
h
ts

 r
e
s
e
rv

e
d
.

Step 4
Display results with tags

▪ Display the results of ProSimPlus streams

5. Repeat the previous procedure to display the results calculated for the other 

ProSimPlus streams of interest.

▪ Final simulation flowsheet

Hot inlet

Cold inlet

Hot outlet

Hot sidestream outlet

Cold outlet

1

2

3

4

5

CO-PROSEC

WS
VBS

Results

T(ProSec) = 274.17 K

w(ProSec) = 1 wt./wt.

T(ProSec) = 285.12 K

w(ProSec) = 1 wt./wt.

T(ProSec) = 288.29 K

w(ProSec) = 1 wt./wt.

T(ProSimPlus) = 274.17 K

w(ProSimPlus) = 1 wt./wt.

T(ProSimPlus) = 285.12 K

w(ProSimPlus) = 1 wt./wt.

T(ProSimPlus) = 288.29 K

w(ProSimPlus) = 1 wt./wt.

SIMPLE EXAMPLE
Use of user's thermodynamic tabulated data
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Analysis of the results

▪ In this example, the temperatures and vaporization rates calculated in the 

ProSimPlus streams are the same as those calculated in ProSec module.

▪ Possible differences can be explained by: :

• Differences between the thermodynamic profile used to tabulate the 

thermodynamic data and the one selected in the host software (different 

compounds, different compositions, different models, etc.).

• By default, ProSec calculations are isobaric to the inlet pressure. Pressure 

drops, i.e. outlet pressures, are calculated after the thermal resolution. ProSec 

transmits the enthalpies and pressures of the outlet streams to the host 

software. If the pressure drops are important, a deviation may then appear (the 

calculations of the host software being made at a pressure different from that of 

ProSec).
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