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THE MAIN PURPOSE OF THIS PRESENTATION:

Describe the procedures necessary to set up and use 

Cmap 2.0 for compressor performance prediction
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1. What is CMAP?

▪ A software designed to evaluate centrifugal compressors 
performance 

▪ Allows some additional tasks useful to compare centrifugal 
compressor expected performances with field data 
measured ones

▪ Easy and intuitive, provide automatic storage 
of data in a project archives
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2. Setup and installation
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3. Cmap 2.0 structure

Cmap 2.0 is structured according to different levels:

Project
• is the highest level

• includes the information about customer, site, etc

• one or more machines can be assigned 

Machine 
• is driven by the same driver

• Could be a centrifugal compressor single phase or multiphase

• Or also a compression train with more centrifugal compressors 
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Phase
• is the section of machine between suction and discharge connection
• 3 type: Simple or Side Stream or Intercooler
• Includes one or more stages 

Stage
• is the section of centrifugal compressor wich contains the impeller

Curve
• is a couple of reference performance maps to configure the stage

Mix
• Is the lowest level
• To create the gas mixture
• Will be assigned to a Curve
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4. GUI of Cmap 2.0
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5. Centrifugal compressor configuration

The Input process in Cmap is made of the following steps:

1 Creation of a project

2 Inside a project, configuration a machine and lower levels (phase, 
stage, curve, mix)

3 Performance calculations and analysis

Now we are going to show all the steps of a tutorial  project from 
the creation of machine until gas mixture and then Cmap
calculations through Performance Analysis.
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Tutorial Datasheet

Performance maps:
p2 vs Q1

T2 vs Q1

Reference inlet
conditions

Operating point
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5.1 Creation of project: Tutorial Project

Click NEW PROJECT on the Ribbon Bar

AREA INFO: Name, Version, Site, Notes, Customer, Job Number, Plant, Service, Logo

NEW MACHINE
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5.2 Creation of Machine: Tutorial machine

AREA INFO: Name, Version, Site, Notes, description, Job Number

NEW PHASE
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5.3 Creation of Phase: Tutorial phase

AREA INFO: Name and Type

NEW STAGE

Side Stream and Intercooler types
NOT YET IMPLEMENTED
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Simple Phase

Phase Symbology

Side Stream Phase

Intercooler Phase
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5.4 Creation of Stage: Tutorial Stage

AREA INFO: impeller diameter , volumetric and mechanical efficiency

NEW CURVE
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5.5 Creation of Curve: Tutorial curves

2 ways to upload reference maps: Map or Numerical Digitization

From Tutorial Compressor Datasheet, the available performance maps to set 
centrifugal compressor in Cmap are:
- Map 1 ➔ Discharge Pressure (p2) vs Suction Volume Flow (Q1)
- Map 2 ➔ Discharge Temperature (T2) vs Suction Volume Flow (Q1)
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MAP DIGITIZATION PROCEDURE (graphically)
Cmap is able to upload the maps as BMP, JPEG, GIF, TIFF, PNG files.

2. Fill the fields as the 
map indicates

3. Digitize Origin, Y Max and X Max points 

1. Click here to upload the 1st Map
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4. Input the 1st speed 
number of 1st curve 
to digitize

5. Digitize N points per curve as previously set

6. Repeat point 4. and 5. 
for each curve to digitize, 
at least 3 curves per map
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After digitized the MapI it is possible to digitize the MapII
through the same above procedure 

In STEP INFO you can find a guide to help you during digitization.
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After digitization of the curves, it need to input the reference 
inlet condition: pressure (p1),  temperature (T1) and gas mixture 

For the 2nd map, repeat the steps from  1 to 3

Green line help you to pick the points of 2nd map 
at flow points fixed in the 1st map for each speed 
number previously digitized
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7. Fill design/reference inlet conditions: 
p1=40,2 bara t1= 50°C

8.a Click New Mix to create a new gas mixture 
to assign to Curve

8.b Select a Mix previously created from Cmap
Database to assign to Curve 
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Graphs of digitized Curves

Click here to hide CURVE INFO and visualize CURVE GRAPHS
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NUMERICAL DIGITIZATION PROCEDURE
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1. Fill the fields to 
set X and Y axis 
for 1st and 2nd

map

2. How many 
points to 
digitize?

3. Input 1st

speed number of 
maps 

4. Click ADD to 
enter values at 
current speed 
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5. Double Click in 
the box and 
enter the value

6.  Q1 in X column P2 in Y1 column  T2 in Y2 column 
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7. Click REFRESH MAPS 
to visualize as the curves are building
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8. Input 2nd speed number of maps and 
repeat the steps from 4 to 6 

9. You need at least 3 curves to 
set correctly a centrifugal 
compressor, then it’s possible 
to save the MAPS clicking OK
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5.6 Creation of gas mix: Tutorial Mix

After the creation of mix it is possible to Save all objects:
Mix, Curve, Stage, Phase, Machine, Project

1. Edit Mix name

2. Select a gas compound

3. Edit the Mole %

4. Click ADD to confirm

5. Repeat points 24 for each compound of mixture until 100%
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In order to execute a compressor performance 
prediction, it’s necessary:

1. Define a gas mix (as seen in 5.6) 

2. Launch the calculation tool

These steps will be shown in the next slides

6. Performance evaluation
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6.1 Launch calculation

Open the machine “Tutorial machine”
click “Performance” tab and click button “NEW”

The Performance setup form will be opened
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1. Edit the name of 
the performance

2. Define ADIM EOS to 
model (nondimensional) the 
compressor

3. Input inlet condition :
inlet pressure (P1) 
inlet temperature (T1)
gas mixture (mix)

4. Define EOS to calculate 
the performance

5. Input one or 
more custom RPM 

6. Click RUN ANALYSIS to 
calculate new performance
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This EOS is linked to design mix
- if design mix is a Hydrocarbon mixture you have to select 

LeeKesler or Peng Robinson EOS.
- if design mix is Freon R134a you have to select R134a EOS

ADIM EOS

This EOS is linked to off design mix. 
- if off design mix is a Hydrocarbon mixture you have to select 

LeeKesler or Peng Robinson EOS
- if off design mix is Freon R134a, the software selects 

automatically R134a EOS

EOS (INLET CONDITION)
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- OPEN 
- DELETE
- PLOT
- CLEAR

Through OPEN button you can open the PERFORMANCE ANALYSIS (see 7.) for selected performance
Through DELETE button you can delete the selected performance from database

6.2 Performance section
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Through PLOT button you can see the Performance in terms of:

Discharge Pressure (p2)

Discharge Temperature (T2)

Polytropic Efficiency (Etap)

Polytropic Head (Hp)

Gas Power (Pw)

Through CLEAR button you can clean all performance maps (previously plotted).
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For each calculation developed, Cmap can provide a detailed analysis. The analysis 
tool allows to:

• make a detailed performance analysis, comparing real measured values with 
expected ones (from calculation)

• Check all compressor operative parameters in the considered specific inlet 
conditions for the calculation

To perform this task, 

select the performance

curve and click Open 

or double click

7. Peformance Analysis
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After the analysis command, the Analysis setup form will be opened:

1. Select speed

2. Input data
from field

3. Select Reference
Measurement(*)

4. SOLVE to 
start calculation

Select to visualize different 
performance curves

(*)Reference Measurement: the software offers the possibility to use as reference value Q1meas or p2meas or T2meas

• if Q1meas= Ref ➔ Q1 will be used to extract the expected values of p2, T2, Hp, Etap and Pw

• if p2meas = Ref ➔ p2 will be used to extract the expected value of Q1exp; then expected values of T2, Hp, 
Etap and Pw will be calculated from Q1exp

• if T2meas = Ref ➔ T2 will be used to extract the expected value of Q1exp, then expected values of p2, Hp, 
Etap and Pw will be calculated from Q1exp

Select different units
for X and Y axis
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Example for Design case: 
p1=40,2 bara             T1 = 50°C             Gas mixture = Tutorial (Mw = 19,55 kg/kmol)

n = 5850 rpm (Q1 as reference measurement)

Q1 =5613 m3/h
p2 = 73,5 bara
T2 = 107 °C

The results are listed in this Area: there are both measured values 
(from field or datasheet) and expected values from Cmap
calculations (p2, T2, Hp, Etap and Pw) and also the deviations 
between them (deviations are very low for all performances).
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Also in this case the deviations between expected and datasheet values are very low 
(<0,1%).

Example for Design case: 

p1=40,2 bara             T1 = 50°C             Gas mixture = Tutorial (Mw = 19,55 kg/kmol)

n = 5850 rpm (p2 as reference measurement)
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Example for Design case: 

p1=40,2 bara             T1 = 50°C             Gas mixture = Tutorial (Mw = 19,55 kg/kmol)

n = 5850 rpm (T2 as reference measurement)
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Example for OffDesign case: 

Now we consider an offdesign case where all the inlet conditions change 
from design/reference ones:

* It is necessary to create offdesign mix before to run the performance
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Cmap provides the performance calculations in every offdesign inlet conditions. 
The results show negligible deviations.

Example for OffDesign case: 

n = 5850 rpm (Q1 as reference measurement)
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Cmap provides the performance calculations in every offdesign inlet conditions. 
The results show negligible deviations.

Example for OffDesign case: 

n = 5850 rpm (p2 as reference measurement)
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Cmap provides the performance calculations in every offdesign inlet conditions. 
The results show negligible deviations.

Example for OffDesign case: 

n = 5850 rpm (T2 as reference measurement)
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Graphical Comparison
Cmap2 is able to compare 2 or more performance curves (or maps) in different 
inlet conditions.

Design case vs Offdesign case
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8. Additional Functions

8.1 Drag & Drop
In section Visualizer of each Object it’s possible to drag and drop one or more 
lower level objects from database (unassigned object) 
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EXPORT (2)
Right click  of 
the object then
click export

IMPORT
EXPORT (1)

The active object in main window
will be exported clicking here

8.2 Import/Export
It is possible to export and import every object (item) from Project to Mix
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8.3 Units 
It is possible to set the favorite units as default units (SETTINGS➔ Units)

Example: analyst/user use usually:
• Kg/cm2 for Pressure
• Celsius for Temperature
• Meter for Polytropic Head

Through this function, 
he is able to replace:

Pa with Kg/cm2
Kelvin with Celsius

J/Kg with Meter

Cmap User guide 



9. PDF Report

Gas Mixture

It’s possible to create a pdf
REPORT wich resume all 
information about 
analyzed Machine.
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Reference Curves 
used to set the 
centrifugal 
compressor 
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Performance 
condition

Cmap User guide 



Performance  Curves from 
Cmap calculations are 
plotted both:
o graphical  

o numerical 

for each speed number 
required in PERFORMANCE 
ANALYSIS in terms of:

• p2

• T2

• Hp

• Etap

• Pw

➢ Measured value (analyst) 
➢ Expected value (Cmap)
➢ Deviation
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10. XLS Report

Sheet 1 “General Data”, includes the info about Project, Machine, Stage (Id, 
Eta_Mech, Eta_volum)
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Sheet 2 “Reference Condition”, includes
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the reference inlet conditions (p1, T1, Gas mixture, Mw)
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the couple of reference maps both numerically and graphically



Sheet 3 “Performance condition”, includes:
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new performance inlet conditions (p1, T1, Gas mixture, Mw)
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the 5 typical CMap2.0 performance maps (or curves) both numerically 
and graphically and the results of analysis



11. FAQ & TROUBLESHOOTING

a) Service exception 1: if you find these Warning Message

Causes: invalid value for

Id in Stage Tab

Cmap User guide 



P1 or T1 in Curve Tab

P1 or T1 in Performance setup

Solution:  verify both values and units for these fields 

Cmap User guide 



b) Service exception 2: if you find this Warning Message

Solution: enter valid speed number  (Nmin < N < Nmax)

Causes: requested speed number is out of allowable range 
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c) Service exception 3: if you find this Warning Message

Solution: come back to digitization and modify the axis settings  

Causes: the maps have been defined through the same performance 

Uploaded maps are equal 
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d) Configuration error 1: if you find this Warning Message

p1 field not yet filled

T1 field not yet filled

No Mix has been selected 

Solution: enter all the mandatory fields

Causes: one or more data are missing 
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e) Configuraton error 2: if you find this Warning Message

Cause: no speed has been entered 

Solution: enter at least one speed number 

Cmap User guide 
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