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INTRODUCTION

CMAP Centrifugal Compressor performances evaluation tool is a software designed and produced in IPC laboratories.
CMAP is a software for windows machines, designed to perform easily and quickly centrifugal compressors
performance evaluations.

This software was developed to be the most user-friendly possible and it has been built to give to the centrifugal
compressor analyst or industry user a powerful and easy tool to predict the machine performances out of
specification conditions.

To use CMAP, the starting point is the availability of a centrifugal compressor performance map, along with the
relevant gas mix composition and thermodynamic condition (pressure and temperature). Having this inputs data
available, the software will perform all complex calculation in fully automated way and will produce the expected
compressor performances for inlet pressures, inlet temperatures and gas mix compositions different for
design/reference ones.

The software is easy and intuitive and will provide also automatic storage of data in a project archive for quick
consultation. Evaluation of differences from expected performances will be a powerful tool to support diagnostic and
maintenance decisions.

CMAP is based on the latest machinery modeling approach and embeds the most advanced thermodynamic theories
for prediction of real gas mixtures properties. CMAP has been designed to guide the user through streamlined
workflows aimed to perform complex analysis making available to the user software calculation capabilities in a very
simple way.

It is very important to note that CMap predictions speed range depends on the Mach extension range of original
reference data. It extracts from reference / input available data the MACH NUMBER range. When the software
calculates off-design performances this Mach range is used to generate the new speed range according to actual off-
design inlet conditions. The final range of speed number depends therefore on actual inlet condition and from the gas
mix composition. If new inlet conditions are very far from design/reference ones (e.g., new Molecular weight is very
different from reference mix Mw) Mach number may exceed the available Range and consequently CMap software
may not provide the desired output.

This guide describes the basic procedures of CMap 2.0.

CMap 2 is the new release of CMap software that embeds many improvements over the previous one. Some of
additional features of CMap2 are:

e Generalized input: the user can input the compressor reference data in many formats leaving to the software
the duty to convert and transform in the CMap native format.

Possibility to use several new EOSs

Possibility to configure multiphase machines
e Machine train calculation (side stream and heat exchangers)

Possibility to configure single impeller

Guided wizards for quick machine configuration

Extended units (Sl and Imperial)

Several additional gas components

CMap 2.0 implements the following equation of state:

=  Lee-Kesler (LK)
=  Peng-Robinson (PR)
=  Modified Benedict-Webb-Rubin (MBWR) for Freon R134a
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42 most common hydrocarbons can be configured for gas mix composition.

Item Gas name: Symbol
1 Acetylene CaH2
2 Ammonia NH3
3 Argon Ar
4 Benzene CeHs
5 Iso-Butane CaH10
6 n-Butane CsH1o
7 Iso-Butylene CsHs
8 Carbon Dioxide CO2
9 Carbon Monoxide co
10 | Chlorine Clz
11 | n-Decane CioH22
12 | Ethane C2Hs
13 | Ethyl Acohol C;HsOH
14 | Ethylene C2H4
15 | Helium He
16 | n-Heptane C7Hie
17 | n-Hexane CsH1a
18 | Hydrogen Ha
19 | Hydrogen Chloride HCL
20 | Hydrogen Sulphide H2S
21 | Methane CHa
22 | Methyl Alcohol CHsOH
23 | Nitrogen N2
24 | n-Nonane CoH20
25 | Iso-Pentane CsH12
26 | n-Pentane CsHi2
27 | n-Octane CsHis
28 | Oxygen 0:
29 | Propane CsHs
30 | Propylene CsHe
31 | Sulphur Dioxide SO,
32 | Water Vapour H20
33 | 1-Butene CsHs
34 | 2-Butene CsHs
35 | 1.3 Butadiene CsHs
36 | Ethyl chloride C2HsCl
37 | Methyl Chloride CHsCl
38 | Pentylene CsH1o
39 | Propadiene (Allene) C3Ha
40 | Methyl Acetylene (Propyne) Cs3H4
41 | Toluene C7Hs
42 | Freon R134a CH2FCF3

Advanced real gas properties are used for calculation of gas and machine performance. All properties are dependent
from each gas mix composition, this means that properties modifications caused by changes of every single gas
component are considered by the software.



Possible applications of the software are:

e  Performance analysis

e Efficiency deviation trend (machine performance-based monitoring systems)
e Maintenance schedule

e Advanced anti-surge control systems

e Anti-surge checks

e Inspections

e Investigations and RCAs

Basic operation procedure
CMap is easy and intuitive, the basic workflow consists of very few steps:

- machine configuration
- performance calculations
- analysis and reports

All machine data, inputs and calculations are stored in a database and available for user reference and consultation.
In CMap the user can configure the machine providing compressor reference data in several ways:

e Numerical input

e  Graphical input

Once the reference data have been stored in the software database it’s possible to recall and use it for calculation of
the compressor performance in actual operative conditions.

The following paragraphs will provide more detailed instruction on how to operate the software.
Notes:

1) CMap 2.0 doesn’t solve the multiphase machine and multistage phase.

GENERAL SYSTEM REQUIREMENTS AND RECOMMENDATIONS

This topic specifies the minimum hardware configurations required by CMAP and the operating systems on which
CMAP is supported. In general, the better the hardware configuration of your computer, the better your experience
with CMAP will be.

The software is designed with the intention to offer a good user experience also with minimum software and
hardware requirements, to execute also on out-of-date computers.

Attention to the following areas can make a significant improvement to your overall experience and enjoyment of the
software:

e  Minimum CPU speed of 1.33GHz.

e  Microsoft Windows 7 with Service Pack 1 or higher (Microsoft Windows 8, Microsoft Windows 10).
e 512 MB of RAM.

e 250 MB of available hard-disk space for installation.

e 1024 x 768 display (1280 x 800 recommended) with 16-bit color

e A high-quality OpenGL graphics card can make a significant difference to the graphics performance.
e CMap is supplied on DVD. DVD-ROM drive is recommended. USB key option is possible
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e CMap software doesn't operate without Sentinel HASP Hardware key. The key is sold with the software

e Animportant requirement is related to the user rights on installation PC: the user must have administrator
rights because CMap1.0 must be run with administrator privileges

e Mouse - although not strictly necessary, a three-button mouse or a two-button mouse with a wheel is
strongly recommended. Such a mouse facilitates the manipulation of many of the views used.

INSTALLATION

To install CMAP you can follow below instructions:

1. Insertinstallation CD or installation USB key.
2. Open installation support folder. You can find the CMap2.0 installation setup file: CMap2setup.exe (see
picture below)

(E) » IPC » Cmap2

% CMap2setup.exe

~

3. Double-click CMap2setup.exe: the CMap2 setup assistant starts.

4 Setup - CMap -

Select Destination Location
Where should CMap be installed?

Setup wil install CMap into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

C: \Industrial Plants Consultants| Browse...

At least 129,2 MB of free disk space is required.

Accept the default installation folder or click Browse to select a different one. If the folder does not exist, the
installer creates it. After making your selection, click Next, and the follow windows appear.



4 Setup - CMap -

Ready to Install
Setup is now ready to begin installing CMap on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Industrial Plants Consultants

Click Install and the installation procedure starts:

% Setup - CMap _

Installing
Please wait while Setup installs CMap on your computer,

Extracting fles...
Ci\e.. Local\TempisMBHPF . tmp\NDP45 1-KB 2858 728 -x85-x54-All0S-ENU. exe

4. The software wizard installs the following components, in order:

a.

-~ o o o0 o

Microsoft .NET Framework 4.5.1
Microsoft Visual C++ Redistributable
SQL server compact edition 4.0
CMap2 Window Service

CMap2 GUI (Graphical User Interface)
Sentinel HASP Key driver



a. Microsoft .NET Framework 4.5.1

# Setup - CMap2 —

Installing
Please wait while Setup installs CMap2 on your computer,

Microsoft \NET Framewark 4.5. 1 installation. Please wait...

Cancel

b. Microsoft Visual C++ Redistributable: the software wizard will try to install x86 and x64 component
version. If your system is x86 operating system, the x64 component version will not be installed (if
the wizard returns “x64 installation package is not supported on x86 Operating System” click on
“OK” button and the setup will proceed with installation procedure).

# Setup - CMap2 - X # Setup - CMap2 - X

Installing
Please wait while Setup installs CMap2 on your computer.

Installing
Please wait while Setup installs CMap2 on your computer.

Microsoft ¥C ++ Redistributable %86 installation. Please wait...

Microsoft ¥C ++ Redistributable x64 installation. Please wait...

Cancel Cancel

c. SQL server compact edition 4.0: the software wizard will try to install x86 and x64 component
version. The wizard will only install the right version for your system.

# Setup - CMap2 - # Setup - CMap2 -

Installing
Please wait while Setup installs CMap2 on your computer.

Installing
Please wait while Setup installs CMap2 on your computer.

Microsoft SQL Server Compact 4.0 x86 installation. Please wait...

Microsoft SQL Server Compact 4.0 x54 installation. Please wait...

Cancel Cancel




The Microsoft SQL Server Compact 4.0 wizard starts, the steps are shown below:

1 Microsoft SO Server Compact 4.0x64 ENU hd
» Welcome to the Microsoft SQL Server
Compact Setup

Setup helps you install, repair or remove Microsoft SQL Server
Compact 4.0 x64 ENU. To continue, dick Next.

'h WARNING: This program is protected by copyright law and

international treaties,

Step 1: Click Next

5 Microsoft SOL Server Compact 4.0 x64 ENU

License Agreement

Please read the following license agreement carefully. You must accept the license
agreement before continuing forward.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT SQL SERVER COMPACT 4.0

These license terms are an agreement between Microsoft Corporation (or
based on where you live, one of its affiliates) and you. Please read them. They
apply to the software named above, which includes the media on which you
received it, if any. The terms also apply to any Microsoft

(D1 accept the terms in the license agreement

(®1 do not accept the terms in the license agreement

+ updates, v

Step 2: Read license terms

;ﬂ Microsoft SQL Server Compact 4.0 x64 ENU X
License Agreement

Please read the fallowing license agreement carefully. You must aceept the icense
agreement before continuing forward.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT SQL SERVER COMPACT 4.0

These license terms are an agreement between Microsoft Corporation (or
based on where you live, one of its affiliates) and you. Please read them. They
apply to the software named above, which includes the media on which you
received it, if any. The terms also apply to any Microsoft

» updates, ~

(®) 1 accept the terms in the license agreement

()1 do not accept the terms in the license agreement

<Back [ mext> ] [ Cancel

Step 3: Accept the terms in the license and click Next

# Micreseft SOL Server Compact 4.0 x64 ENU x
Ready to Install the Program
Setup s ready to begin instalation.
%]

Click Install to begin the installation

If you want to review or change any of your installation settings, diick Back. Click Cancel to
exit Setup.

Installation Path

C:\Program Fies\Microsoft SQL Server Compact Edition}

Step 4: Click Install to begin the installation

#5 Microsoft SOL Server Compact 4.0 x64 ENU - P4
Installing Microsoft SQL Server Compact

The program features you selected are being installed.

5

Please wait while the Setup installs Microsoft SQL Server Compact. This may
take several minutes.

Status:
Vaidating instal

Step 5: The wizard installs Microsoft SQL Server Compact

5 Microsoft SOL Server Compact 4.0 x64 ENU

» ‘Completing the Microsoft SQL Server Compact
4.0 x64 ENU Setup

Click Finish to exit.

4
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Setup has installed Microsoft SQL Server Compact successfully.

Step 6: The installation is finished, click Finish




a,b and c are prerequisites. The following points show how the wizard installs the CMap2.0 Service and CMap2.0 GUI.

d. CMap2 Window Service (not used with CMap2.0 Trial Version)

## Setup - CMap —

Installing
Please wait while Setup installs CMap on your computer,

CMap2.0 Service installation. Please wait...

Welcome to the IPC CMap 2.0 Service Setup
Wizard

The installer will quide you through the steps required to install IPC Cap 2.0 Service on paur
computer.

WARMIMG: Thiz computer program iz protected by copyright law and international treaties.,
Unauthonzed duplication or distribution of thiz pragram, or any portion of it, may rezult in zevere civil
or criminal penalties, and will be prozecuted to the masimum extent possible under the [aw.

Read the Warning and click Next, the following window appears:
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Select Installation Folder m

The installer will install IPC Chap 2.0 Service ta the following folder.

Toingtall in this folder, click "Mext”. Toinstall to a different folder, enter it below or click "Browse".

Falder:
C:MProgram Files [8E]\ndustnal Plants ConsultantshPC Chap 2.0 Se | Browse. .

| Disk Cost..

Ingtall IPC CMap 2.0 Service for yourself, or for amyone who uses this computer:

(®) Everyone
() Jusgt me

Confirm Installation

The inztaller iz ready to install IPC Chap 2.0 Service on your computer,

Click "Mext" to start the inztallation.

Cancel | |

Click Next to continue and the installation starts:
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Installing IPC CMap 2.0 Service

IFC Chap 2.0 Service iz being installed.

Fleaze wai...

Cancel

When the service installation ends, the following window appears:

) IPC CMap 2.0 Service - e

Installation Complete mg

IPC Chap 2.0 Service haz been successfully installed,

Click "Cloge" to esit.

Fleaze use “Windows pdate to check for any critical updates to the MET Framewark.

Cancel | | < Back | I Cloze

The service installation is completed click close and exit from service installation procedure.
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e. CMap2 GUI (Graphical User Interface)

The GUI installation procedure is similar to Service installation, the steps are shown below :

#) IPC CMap 2.0 - X

# Setup - CMap -
Confirm Installation ‘gl
Installing

Flease wait while Setup installs CMap on your computer.

The installer is ready to install IPC Chap 2.0 on your computer,
CMap2.0 GUI installation. Please wait...

Click "Wewt” to start the: installation.

[ Mewt>

Cancel | <Back

Step 1: CMap 2.0 installation starts Step 2: Click Next to continue and the installation starts

#8) IPC CMap 2.0 — X

4 IPC CMap 20 - bd

. Confim Installati ]
Select Installation Folder (=] ontirm Instafiation »

The installer is ready to install IPC Chap 2.0 on your computer,
The installer wil install IPC Chap 2.0 to the following folder,
Click "Wewt” to start the: installation.
Tavinstall in this folder, click "Next". To install to a different folder, enter it below or click "Browse".

Eolder

C:\Program Files (x88)\Industrial Plants ConsultantsA\PC Chap 2.0 Browse:

Install IPC CMap 2.0 for yourseff, or for anyone who uses this computer:

(®) Everyone
O dust me

Cancel | | <Back | [ New>

Cancel | | <Back | [ Weas

. . . . 4: Click N i he i llati
Step 3: Choose installation folder and user setting and click Next , the Step 4: Click Next to continue and the installation starts

Confirm Installation window appears (*)

) IPC CMap 2.0 - X

1! IPC CMap 20 — b4

Installation Complete [l
Installing IPC CMap 2.0 =]

IFC CMap 2.0 has been successfully installed.

IPC CMap 2.0z being installed Click "Closs" ta axit

Flease wait...

Please use Windaws Update to check for any eiical updates ta the MET Framewark,

Cancel <Back

Cancel

Step 6: The installation is completed, click on Close
Step 5: Installing IPC CMap 2.0 GUI
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f. Sentinel HASP Key Driver installation (not used with CMap2.0 Trial Version)

The Sentinel HASP Key Driver installation steps are shown below :

## Setup - CMap -

Installing
Please wait while Setup installs CMap on your computer.

Sentinel HASP key driver installation. Please wait...

Cancel

Step 1:Sentinel HASP Key Driver installation starts

5 Sentinel Runtime Setup — b e

Welcome to the Sentinel Runtime
Installation Wizard

Itis strongly recommended that you ext all Windows programs
before runing ths setup proaram

Click Cancel to quit the setup program, then close any programs
you have nning. Click Next to continue the installation.

WARNING; This program is protected by copyight law and
international treaties.

Unautherized repraduction or distibution of this proaram, or any
partion of it, may result in severe civil and ciminal penalties, and
will be prosecuted to the maxmum extent possible under law

<Back Cancel

Step 2: Click Next to continue

4 Sentinel Runtime Setup - X

gemalto’

License Agreement
“You must agree with the license agieement below to proceed,

SAFENET SENTINEL LDK PRODUCT END USER LICENSE
AGREEMENT

IMPORTANT INFORMATION - PLEASE READ THIS AGREEMENT

CAREFULLY BEFORE USING THE CONTENTS OF THE PACKAGE AND/OR

BEFORE DOWNLOADING OR INSTALLING THE SOFTWARE PRODUCT.

ALL ORDERS FOR AND USE OF THE SENTINEL LDK PRODUCTS

(including without

limitation, the Developer's Kit, libraries, utilities, diskettes, CD_ROM, v
(O accept the license agreement

(@ | do not accept the license agieement

Resst < Back Mext > Cancel

Step 3: Accept The license agreement and click Next

5 Sentinel Runtime Setup - x

gemalto™

License Agreement
“You must agree with the license agreement below to procesd

SAFENET SENTINEL LDK PRODUCT END USER LICENSE
AGREEMENT

IMPORTANT INFORMATION - PLEASE READ THIS AGREEMENT

CAREFULLY BEFORE USING THE CONTENTS OF THE PACKAGE AND/OR

BEFORE DOWNLOADING OR INSTALLING THE SOFTWARE PRODUCT.

ALL ORDERS FOR AND USE OF THE SENTINEL LDK PRODUCTS

(including without

limitation, the Developer's Kit, libraries, utilities, diskettes, CD_ROM, v
(@) | accept the license agreement

(D1 do nat acoept the licenss agresment

Reset <Back Cancel

Step 4: Click Next to continue and the installation starts

15 Sentinel Runtime Setup — b4
gemalto

Click the Back. button to reenter the installation information or click Cancel to exit
the wizard,

Ready to Install the Application
Click Next to begin installation

<Back Cancel

Step 5: Ready to install: click Next

4! Sentinel Runtime Setup - X

Sentinel Runtime has been
successfully installed.

The Sentinel HASP Run-time Environment uses
port 1847 to communicate with local and remote
components. If you use a firewall, ensure that it
does not block this port.

Click the Finish button to exit this installation

gemalto’

to ba frae.

< Back Cancel

Step 6: The installation is completed, click on Finish
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#F Setup - CMap

Completing the CMap Setup
Wizard

To complete the installation of CMap, Setup must restart your
computer. Would you like to restart now?

(@) Yes, restart the computer now
(O N, T will restart the computer later

Step 6: Restart your computer: the CMap2.0 installation procedure is finished

The wizard installation creates Desktop icon automatically.

i.;"ﬁf
5

F ]2
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Check from Programs and Features in Control Panel the packages installation:

Mame

o g e e R
i G Il
#1PC CMap 2.0
[5E]1PC CMap 2.0 Service
Pobra A ke 1 -

et O Ly i i L B

Lttt R = e o B - ¥ o i

4 K oeerde=w

T rrb arl L #:

' o e i ol e i T R T SR, T
H M o Prerseryes & 6 Yk =T et g Peas

L S AL e A

Bl ot = 7 0T o s T

H M o Prerserres 26 17k o=t g Peas
i mid i i ' e bl W s TR
J e wn S et & T A A T g P s
rEIMicrosoft MET Framework 4.5.1

L T IR LT L L
B o et 2 ¥ 7 ik g e

H il 2T Frerseryss i S 'k o=l s Peas TR
[5 Microsoft SOL Server Compact 4.0 SP1 x64 ENU
ﬁMicrosm‘t Visual C++ 2013 Redistributable {x64) - 12.0.30501
EMicrosm‘t Visual C++ 2013 Redistributable (x88) - 12.0.30501

Check if the service is correctly installed and if it is started, open Windows Service Management Console:

% Servizi —

File Azione Visualizza 7

X AEEEN =T D

. Sendzi (computer locale) [ sem(omputertocs

IPCCmapWindowsService Neme Descrizione  State Tipodiawio  Connessione
£k Gruppi reti peer Consente le... Manuale Servizie locale
ﬁ :: ::E:g @},Helper P Offre conne..  In esecuzione Autematico Sistema locale
E;‘E’},Halpsr NetBIOS di TCP/IP Fomisce su..  In esecuzione Manuale (avv.. Servizio locale
@},Host di dispositivi UPnP Consentel'.. Manuale Servizio locale
Descrizione: i Host DLL contatore prestazi... Consente a... Manuale Senvizio locale
Eycva:::wv:‘Nn'dFOSb::ws::me Hasted @), Host provider di individuazi... |l servizio F... Manuale Servizio locale
€ Host servizio di diagnostica |l servizio H...  In esecuzione Manuale Servizio locale
) Host sistema di diagnostica I servizio H...  In esecuzione Manuale Sistema locale
€l Identits applicazione Determina e... Manuale (svv... Servizio locale
5:‘3},\r\di‘.riduaz\one SSDP Individuais.. In esecuzione Manuale Servizio locale
@},\nfarmazmm applicazioni Facilita I'ese..  In esecuzione Manuale (avv.. Sistema locale
@\nts\(m Content Protection ... Intel(R) Con... Manuale Sisterna locale
@},\nterfa:cla servizio guest Hy... Fernisce un' Manuale (avv.. Sistema locale

Autematico

:},\solamento chiavi CNG Il servizio Is..  In esecuzione Manuale (avv... Sistema locale
& KtmRm per Distributed Tran... Coordina le .. Manuale (avv... Servizio di rete
@},Llstaner Gruppo Home Eseguelem.. Manuale Sistema locale
i Manutenzione collegament... Eseguelam... In esecuzione Automatico  Sistema locale
: Mapper individuazione top... Crea una m... Manuale Servizie locale
‘£l Microsoft Office Diagnostic... Run portion, Manuale Sisterna locale
& Microsoft Passport Fornisce l'is.. Manuale (avv... Sistema locale
@},M\croso& SharePoint Works.., Manuale Servizio locale
E:E%,!‘vlmiu\i di impostazione chi... |l servizio IK... Manuale (avv.. Sisterna locale
@},Mozwl\a Maintenance Service  Mozilla Mai... Manuale Sistema locale
€ NVIDIA Display Driver Service Provides sys... In esecuzione Automatico  Sistema locale
@),Ufﬁce Source Engine Salva ifile d... Manuale Sistema locale
@}, Office Software Protection ... Office Soft..  In esecuzione Manuale Servizio di rete
£ Ora di Windows Mantiene la... Manuale (avv... Servizio locale
@},Ottimina unitad Consente al... Manuale Sisterna locale

e o -

', Esteso A Standard /'

The CMap 2.0 service name is IPCCMapWindowsService and it is an automatic service.
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@ Interfaccia servizio guat Hy... Fornisceun'.. Manuale (awv.. Sistema locale

Automatico Sisterna locale

PCCmaph vice IPC Cmap .. In esecuzic

@ Isolamento chiavi CNG

Il servizic Is...  In esecuzione

Sistermna locale

Before clicking on CMap2.0 icon, insert the Sentinel Hasp USB Key (**).

Double-Click on CMap 2.0 icon, the software stars with the following splash screen:

The main window appears:

# 1pccmap 20

- =m x
Home ‘ PERFORMANCE REPORT HELP
‘o 3 Mm.ﬁz@e =H=R W W AN
NEW NEW NEW NEW NEW NEW SAVE  SAVE IMPORT IMPORT EXPORT  SETTINGS
PROJECT MACHINE PHASE STAGE CURVE MIX ALL Template
New Open SETTINGS
Database tree view ~q Unassigned Objects ~q
[ ~la [ “la
i [ MF_SystemProject.prj

© [ SF_SystemProject2Simple.p
© [ SF_SystemProject2interCog
© [ SF_SystemProject2SideStre;

Unassigned Objects | All Projects
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(*) If the software will be use from standard user it’s strongly recommended to install the CMap2.0 GUI in a folder
with right administration and outside the system folder (C:\Program Files, C:\Windows).

(**) During the same work session, if you remove Sentinel Hasp USB Key after a first use of CMap2.0 and you want to
reuse it, it’s necessary to restart the service if you have right administrator from Service Management Console, if you
use a standard user account it’s necessary to restart the PC.

(***) If you have any problems with Sentinel HL driver installation, you can find the stand-alone driver in installation
support (folder: Sentinel HL Driver).

Enjoy with your version of CMAP 2.0 Compressor performances evaluation tool.
If you have got any problem or for any additional info, we invite you to contact us:

CMapsupport@ipc-eng.com
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UNINSTALLATION

If you need to uninstall CMap2.0 software, you can follow these steps:

1. Before to start the uninstallation procedure, we suggest to Save CMap Database.
Search IPCCMAPLOCA.sdf file within program folder in:
Local Disk(C:) =» Industrial Plant Consultant =» IPC CMAP 2.0

| = | IPCCMap 2.0 - m| %
Home Share View W 0
« v A » ThisPC * Local Disk (C:) » Industrial Plants Consultants *+ IPC CMap 2.0 w O Search IP.. 2
A -~ - ~ .
Data Mame Date modified Type 99 items
doc ve haspdnert.dll 20/07/2015 11:07 Application extens..
PAAML haspdnert_xb4.dll 20/07/201511:08 Application extens.,
haspvlib_105471.dlI 16/05/2017 16:16 Application extens..
&* Dropbo: # IPC.CMap.Client.exe 18/09/2018 1823  Application
#ia OneDriv D IPC.CMap.Client.exe.config 10/08/2016 13:36 XML Configuratio...
IPC.CMap.Client.5hared.dll /2018 18:23 Application extens.,
[ This PC a0 ) P
= IPC.CMap.Core.dll 18/00/2018 1&:23 Application extens.. R X a
Availability: Available offline
[ Desktc | IPC.CMap Units.dll 18/09/2015 18:19 Application extens.,
p. pp
| Docun I E! IPCCMAPLOCAL sdf 14/12/2018 0%:46 SDF File I
E—
4 Downl %] itextsharp.dll T/ 12015 1531 Application extens.,

EMG - 2| LastRequestaxml

- MahApps.hdetio.dll
L IPC (1 anApp

=] MahApps.Metro.xml
b Music .

MathMNet.Mumerics.dll
[=] Picture Microsoft.Practices.Prism.dll
o SHAR Microsoft.Practices.Prism.UnityExtension...
B videos Microsoft.Practices.Servicelocation.dll
= Local [ =] Microsoft.Practices.Unity. Configuration.x...
Aerkin, ¥ €
99 items

07/12/2018 1201
11/11/2015 1531
11/11/2015 15:31
11/11/2015 1531
11/11/2015 15:31
11/11/2015 1531
11/11/2015 15:31
11/11/2015 1531

XML Document

Application extens.,
XML Document

Application extens.,
Application extens..
Application extens.,
Application extens..

HML Document W

2. Copy IPCCMAPLOCA.sdf file and paste in a writable directory (e.g Documents, Desktop, New folder, etc).

3. Now you can proceed to uninstallation.

Go to Control Panel = Programs =» Uninstall Program

Control Panel
<« v 4 » Control Panel »

Adjust your computer’s settings
System and Security
Review your computer's status
Save backup copies of your files with File History
Back up and Restore (Windows 7)
Find and fix problems

) Network and Internet
View network status and tasks
Choose homegroup and sharing options
./ Hardware and Sound
View devices and printers

Add a device
Adjust commenly used mobility settings

~_ Programs

[:]‘ Uninstall a program

View by: Category ~

User Accounts
) Change account type

Appearance and Personalisation
Change the theme

Clock, Language and Region
Add a language

Change input methods

Change date, time or number formats

Ease of Access
Let Windows suggest settings
Optimise visual display

® CE&R
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4. Search “IPC CMap 2.0”, then click Uninstall button:

[ Programs and Features - O X
« v » Control Panel » All Control Panel ltems > Programs and Features v | D Search Pr.. 0
Centrel Panel Hi .
e raneineme Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change or Repair.
& Turn Windows features on or
off Organise « - Change  Repair == « o
MName Publisher Install;d On  Size Version
[#] Sentinel Runtime Gemalto 26/11/2018 328MB  7.81.20638.60000
ﬁ!Microso&Visua\ C++ 2013 Redistributable (x86) - 12.0.30501 Micresoft Corporation 26/10/2018 17,1 MB  12.0.30301.0
5 Microsoft Visual C-+ 2013 Redistributable (x64) - 12.0.30501 Microsoft Corporation 26/10/2018 205MB  12.0.30501.0
[ Microsoft System CLR Types for SQL Server 2012 (x64) Microsoft Corporation 24/10/2018 278MB  11.0.2100.60
|3 Microsoft System CLR Types for SOL Server 2012 Microsoft Corporation 24/10/2018 231MB  11.0.2100.60
[EEipC CMap 2.0 Service Industrial Plants Consultants 17/10/2018 37T1TME 100
W‘ IPC CMap 2.0 Industrial Plants Consultants | 17/10/2018 809ME  1.00
15/ Microsoft Visual C+-+ 2013 Redistributable (x86) - 12.0.30501 Microsoft Corporation 17/10/2018 17,1MB 120303010
‘ﬁ!Ml:rnsn&Vlsua\ C++ 2013 Redistributable (x64) - 12.0.30501 Microsoft Corporation 1710/2018 205MB  12.0.30501.0
[®E] Microsoft Visual C++ 2010 x86 Redistributable - 10.0.40219 Micresoft Corporation 02/10/2018 222MB  10.0.40219
|3 Microsoft ODBC Driver 11 for SQL Server Microsoft Corporation 02/10/2018 923MB  12.0.2000.8
| Microsoft VSS Writer for SOL Server 2014 Microsoft Corporation 02/10/2018 379MB  12.0.2000.8
[ SOL Server Browser for SOL Server 2014 Microsoft Corporation 02/10/2018 196 MB  12.0.2000.8
[®E] Microsoft Visual C++ 2010 x64 Redistributable - 10.0.40219 Micresoft Corporation 02/10/2018 27,7MB  10.0.40219
|3 Microsoft SOL Server 2014 Setup (English) Microsoft Corporation 02/10/2018 101 MB  12.0.2000.8
< >
Industrial Plants Cansultants Product version:  1.0.0
Size: 89,9 MB
H o ” H
5. Confirm through “Yes” button when this pop-up appears.
Programs and Features
I Are you sure you want to uninstall IPC CMap 2,07
(] Inthe future, do not show me this dialogue box Yes Mo
H H “ 7 H " H 4
6. After the uninstallation of “IPC CMap 2.0”, repeat the above points 4 and 5 for “IPC CMap 2.0 Service”:
&« ~ /4 [ » ControlPanel » All Control Panel ltems » Programs and Festures v O Search Pr.. @
Control Panel Home .
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change or Repair.
9 Turn Windows features on or
off Organise + Change  Repair 0
MName Publisher Install‘a’d On  Size Version
[ Sentinel Runtime Gemalte 26/11/2018 328MB  7.81.20638.60000
ﬁl\mcmsaﬂ Visual C++ 2013 Redistributable (x88) - 12.0.30501 Microsoft Corporation 26/10/2018 17,1 MB  12.0.30501.0
ﬁl\mcmsaﬂ Visual C++ 2013 Redistributable (x64) - 12.0.30501 Microsoft Corporation 26/10/2018 20,5MB  12.0.30501.0
|d Microsoft System CLR Types for SOL Server 2012 (x64) Microsoft Corporation 24/10/2018 278MB  11.0.2100.60
|3 Microsoft System CLR Types for SQL Server 2012 Microsoft Corporation 24/10/2018 231MB  11.0.2100.60
| Le=lIPC CMap 2.0 Service Industrial Plants Consultants | 17/10/2018 371MB  1.00
‘i%‘M\cmsaf‘t\f\sL ++ istri - ion 17/10/2018 17,1MB  12.0.30501.0
}@M\crusuf‘t Vist| Programs and Features pn 17/10/2018 205MB  12.0.30501.0
[55 Microsoft Visy on 02/10/2018 222MB  10.0.40219
|3 Microsoft OD | Areyou sureyou want to uninstall IPC CMap 2.0 Service? pn 02/10/2018 923MB  12.0.2000.8
[d Microsoft VSS| : pn 02/10/2018 3,79MB  12.0.2000.8
|3 SQL Server Br pn 02/10/2018 166 MB  12.0.2000.8
[ Microsoft Vis| L Inthe future, do not show me this dialogue box BiEs b bn 02/10/2018 27,7MB  10.0.40219
|3 Microsoft SQL Server 2074 Setup (English) TWiicrosoft Corporation 02/10/2018 101 MB 12.0.2000.8

<

Industrial Plants Consultants Product version:  1.0.0
. Sizee 3,71 MB

7. Finally you should have to delete the “Industrial Plant Consultant” folder from Local Disk (C:).
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GUIDE AT FIRST USE

CMAP2.0 STRUCTURE

CMap 2.0 is structured according to different levels:

!'lil
e  Project .:
. Machinem
- PhaseAD-
° Stage.ﬁt_—.
[N
e Curve -
. Mix‘

Project

The Project is highest level and provides the summary information of the machine or machine group in consideration.
The project level may include also reference information such as the customer name, the site, ad other additional data
that may be useful for the customer In the project it is possible configure one or more machines.

Machine

The Machine level is the level that groups all the information relative to every single machine. In CMap it is considered
a single machine the one driven by the same driver. According to this definition a machine can be also a compression
train, including several different compression phases.

The Machine could be:

- asingle centrifugal compressor with single phase
- asingle centrifugal compressor multiphase (with side stream or intercooler)
- acompression train with more centrifugal compressor single phase or multiphase

Phase

A Phase is a machine section that includes one or more compression stages and interstage side-streams or heat
exchangers.

The Phase is the section of centrifugal compressor between an inlet and discharge connection. The phase could be:

- Simple phase: without side stream and without intercooler
- Side Stream: with side stream after discharge connection
- Intercooler: with intercooler after discharge connection

Each phase could be single stage or multistage
Stage
The Stage is the section of centrifugal compressor that contains a single impeller.

In CMap 2 it’s possible to configure every single compressor impeller.
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Curve
The Curve level is made of a couple of maps necessary to configure the machine stage.

Based on availability of reference maps it is possible to configure the machine as single phase or multiphase, single
stage or multistage.

Mix

The Mix is the lowest level. It has the purpose to create a gas mix composition. In the reference configuration, it have
to be assigned to the reference curve. The user can also create new mix levels for calculation in actual/off-design
conditions.

CENTRIFUGAL COMPRESSOR CONFIGURATION

The following section will explain how to configure a centrifugal compressor.

The follow picture shows the GUI of CMap 2.0.

#E 1PC Cmap 20 - m x
Command bar

Home | PERFORMANCE REPORT  HELP

"D@MJELJ:L-G__EEI}HT, )
" oRGiECr MAGANE paase STAGE QURVE WX | AL o Tempe Ribbon bar
Database tree view - - q : M| Projects - g
. Project
|8 tutorial project.prj [5 tutorial project.prj
Database Tree
View
/ Unassigned /
All object

Work Area

- v

Unassigned Mixes | All Projects

Communication Bar A

1 |3

e —————————————————

Communication bar

In the next paragraph it will describe each button in “Home” tab.
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0 A0
Creation of a Project

To create a new project, there are 2 ways:

a) In“Home”, click NEW on the Ribbon Bar, then click PROJECT in the NEW CMAP ELEMENT pop-up

RFORMANCE ~ REPORT  HELP

NEW S T IMPORT EXPORT SETTINGS
SROJECT MACKINE PHASE STAGE CURVE  MIX ALL Template
New n SETTINGS
Database tree view -1 All Projects -1
Ql  Project

» [H MF_SystemProject.pri

» [ sF_SystemProject2Simple.p
» [ sF_SystemProject2interCoo
» [ sF_SystemProject2SideStre;

[ MF_SystemProject.prj

[ sF_SystemProject2Simple.pri
[T SF_SystemProject2interCoolery
[T SF_SystemProject2SideStream.g

-Machne Phase  SSPhase ICPhase  Stage

te

Curve

CANCEL

< >
. N L Objects | Al Projects |
Communication Bar,

Select a new compressor element

b) In “Home”, click NEW PROJECT on the Ribbon Bar

e

€ 1pc cy - = x
Home P RMANCE REPORT HELP

DMMJ!LJL@G PER® B i

NEW NEW NEW SAVE S IMPORT IMPORT EXPORT = SETTINGS
PROJECT MACHlNE PHASE STAGE CURVE M\K Template
New Open SETTINGS
Database tree view v 3| untitleds X | = |AllProjects -

P t e
YT visusiizer [Poject ——¥]

[ MF_SystemProject.prj

[ 57 _systemProject2Simple prj
[ 57 _SystemProject2interCooler.r|
Logo.. [ 57 _SystemProject2SideStream.y

+ [ MF_SystemProject.prj
+ [E SF_SystemProject2Simple.p|
+ [E SF_SystemProject2interCoc|
+ [ SF_SystemProject2SideStre|

untitled5

Name

Version

Site ‘

Notes

<.DE\&£ ———

CREATED ON UPDATED ON -
4 3
SAVE CANCEL
< » Unassigned Machines | All Projects

In the window PROJECT INFO, you can edit:

=  SETTING: Name, Version, Site, Notes and upload a logo (BMP, JPEG, GIF, TIFF, PNG files)
=  PROJECT INFO: Customer, Job Number, Plant, Service.
= REVISION: Analyst, Approver, Controller, Sing, Date

=  MACHINES: management of machines (create New Machine D , Open m or Cut % a linked Machine).
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The above fields are all optional, and you could left them empty.
In the window VISUALIZER, you can drag and drop one or more machines from database.

Click SAVE button to save the modifications.

Creation of a Machine M

To create a new machine, there are 3 ways:

a) In“Home”, click NEW on the Ribbon Bar, then click MACHINE in the NEW CMAP ELEMENT pop-up

PERFORMANCE REPORT HELP

B MAER

NEW NEW NEW NEW
PROJECT MACHINE PHME STAGE CURVE M\X

New

It

EXPORT  SETTINGS

SETTINGS

Database tree view

-
o

» EE MF_SystemProject prj
+ [H SF_SystemProject2Simple.p

+ [ sF_SystemProject2interCog ijm Machine | Phase  S5Phase ICPhase  Stage
+ |EE SF_SystemProject2SideStre; § I
Cuve  Mix

CANCEL

All Projects -
[ MF_SystemProject pr

[E sF_systemProject2Simple.prj
[E sF_systemProject2interCooler
[E SF_systemProject2SideStraam.,

4 3

< >

Unzssigned Machines | All Projects

Communication Bar|

Select a new comprs

b) In “Home”, click NEWCHINE on the Ribbon Bar

w Visusizer  Performance

(A) MACHINE INFO

» EE MF_SystemProject.prj
» [H 57 _SystemProject2Simple.p

b SF_S P t2InterCs
- hoessers I pare—" Contaion; |
Tag / Item | | Notes | |
Description | | Service | |
Model Type | | Plant | |
oM | | LOGO...
QEM PO | |
OEM IN | |

0DR%

NAMF CRFATFD ON UPDATFD ON

SAVE CANCEL

4 3

#E 1pC Cmap 2.0 - ® x
Home  PERFORMAN REPORT  HELP
NEW NEW | NEW | NEW NEW SAVE SAVE IMPORT IMPORT EXPORT —SETTINGS
SROJECT MACHINE 378t STACE CURVE Wi Template
New Open SETTINGS
Database tree view - 1 || untitleds x | < |AlProjects -1
Q [ Project -

EB WF_SystemProject prj

[E 5F_SystemProject2Simple.prj
FE SF_systemProject2lnterCaolery
B SF_SystemProject2SideStream.y

4 »
Unassigned Phases | All rojects |

Communication Bar|
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c) Click NE\W directly from the project

# 1pc cma20 - B x
Home PERFORMANCE REPORT HELP
= e
a4 rLiRkReg =F W W 3N\
NEW NEW NEW NEW NEW NEW SAVE SAVE  IMPORT IMPORT EXPORT  SETTINGS
PROJECT MACQHINE PHASE STAGE CURVE MIX ALL Template
New Open SETTINGS
Database tree view untitleds X | = |All Projects > 1
P t v
ﬁﬂ Visaize o

[E MF_SystemProjectorj

[E sF_SystemProject2Simple.prj
[ 57_SystemPraject2lnterCoolery
[5 s¥_SystemProject2sidestream.y

TUTORIAL PROJECT]

Name

Version

Site ‘

Notes

(¥) PROIECT INFO

%) MACHINES

‘CREATED ON UPDATED ON

SAVE CANCEL 4 4
q » Unassigned Machines | All Projects

Ready

In order to assign new machines, created with method a) or b), to the project, you can drag and drop them in the
window VISUALIZER of the Project.

In the window MACHINE INFO, you can edit:

MACHINE INFO: Name, Tag/Item, Description, Model Type, OEM, OEM PO, OEM JN, Notes, Service, Plant and
upload a logo (BMP, JPEG, GIF, TIFF, PNG files)

=  PHASES: management of Phases (create New Phase D , Open E or cut ‘;% a linked Phase)
In the window VISUALIZER, you can drag and drop one or more phases from database.
In the window PERFOMANCE, there is the analysis tool to:

- calculate the new expected performances of centrifugal compressor
- open the performances previously calculated
- plot the performances previously calculated.

For more details about performance, see PERFORMANCE EVALUATION and PERFORMANCE ANALYSIS sections in the
following pages of this User Guide.

Click SAVE button to save the modifications.
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Creation of a Phase
To create a new phase, there are 3 ways:

a) In “Home”, Click NEW on the Ribbon Bar, then click PHASE or SS PHASE or IC PHASE in the NEW CMAP
ELEMENT pop-up

Home PERFORMANCE REPORT HELP

DEDLALARG

NEW  NEW
PROJECT MACHINE PHASE STAGE CURVE M\X

New

pe®

IMPORT IMPORT EXPORT | SETTING#
Template

Database tree view v All Projects -
| Project B
¢ B MF_SystemProjectr [ MF SystemProjector
+ Ff sF_systemProjectaSimple.prj [5 5F_SystemProject2Simple.prj
+ B 57 _SystemProject?InterCoolery Project Machine| Phase S5 Phase ICPhasel| Stage [5 SF_SystemProject2interCooler.g
+ [ sF_SystemProject2SideStream. [5 SF_SystemProject2SideStream
» |EH TUTORIAL PROJECT.prj 3 [ TUTORIAL PROJECT.prj
Cuve  Mix
caNCEL
4 >
. K Unassigned Stages | All Projects
Communi ar,

Select a new compressor element

b) In“Home”, click NEW PHASE on the Ribbon Bar

#E 1pC cmap 20

- B x
Home  PERFORMANCE  RE HELP
NEW  NEW NEW TE: S D% PR GTET S
SROJECT MACHINE PHASE STAGE CURVE M ALL Template
MNew Open SETTINGS
Database tree view ~ B | | TUTORIAL PROJECT |TUTDR\ALMACH\NE ‘unt\t\edﬁ x | 5 |All Projects -
bl Piiase Info [RISTREN !
FEl MF_systemProject.prj — B MF_systemProject.prj
[5 sF_SystemProject2Simple.p @ PHASEINFO | |5 5F_SystemProject2Simple.prj
» [ SF_systemProject2interCoc [ 5F_SystemProject2interCooler.
» |F8 SF_SystemProject2SideStre; Phase N, SF_SystemProject2SideStream.
i 252 A ntitleds Phase : How To &
Information on how to edit side stream and intercoolers
properties in performance calculation setup.
Phase Type
© simple |
() Side Stream
O InterCooler
(A) STAGES
R
NAME CREATED ON UPDATED ON
-
4 >
SAVE CANCEL

4 »

Unassigned Stages| Al Projects |




c) Click NEW directly from the Machine

9 1pC cmaphpo

- B X
Home = PERFORMANCE  REPORT  HELP
NEW NEW N NEW NEW NEW NEW  SAVE SAVE IMPORT IMPORT EXPORT | SETTINGS
PROJECT MACKINE PHASE STAGE CURVE MIX Al Template
e Open TTINGS
Database tree view ~ B || TUTORIAL PROJECT TUTCRIAL MACHINE X = All Projects M

. o Project B
ST Visualizer  Performance

[ MF_SystemProject.n
[ sF_systemPraject2si
[ sF_systemProject2intelCoc] Tsg / ltem
[ 57 _SystemPraject2Sidedre

eS| TUTORIAL MACHINE

8 MF SystemProjectpr

[H 5F SystemProject2Simple.prj
[ 5F _SystemPraject2interCoolery]
[ 57 _SystemProject2SideStream g

Notes

Description Senvice

Maodel Type Plant

OEM
LOGO...
OEM PO

OEM IN

D&%
NAME CREATED ON UPDATED ON
.
4 »
SAVE CANCEL
4 » Unassigned Phases | All Projects

Ready

In order to assign new phases, created with method a) or b), to the machine, you can drag and drop them in the
window VISUALIZER of the Machine

In the window PHASE INFO, you can edit:

= PHASE INFO: Name and Type (Simple, Side Stream or InterCooler)
=  STAGES: management of Stages (create New Stage D , Open E or Cut % a linked Stage).

In the window VISUALIZER, you can drag and drop one or more stages from database.

Click SAVE button to save the modifications.




Creation of a Stage
To create a new stage, there are 3 ways:

a) In“Home”, click NEW on the Ribbon

Bar, then click STAGE in the NEW CMAP ELEMENT pop-up

- 85 x
PERFORMANCE ~ REPORT  HELP
oEMLAikRe DB ® I
NEW  NEW IMPORT IMPORT EXPORT = SETTINGS
SROIECT MACHINE PLASE STAGE CURVE M Template
New Open SETTINGS
Database tree view ~ 2| [ TuToRIAL PROJECT 5 AllProjects -3
Project v
bl proce info VRIS H o
o B MF_systemProjectprj [ MF SystemProject prj
B 5F_SystemProject2Simple.p SHAE D 5 57_systemProject2Simple.prj
© EB 57 _SystemProject2interCos Project Machine Phase SSPhase ICPhase | Stage EB SF_SystemProject2interCoolery
o [ SF_systemProject2Sidestre; Phase Name [5 57_systemPraject2Siestream.y
« 8 Ty : How To
TUTORIAL PROJECT pij  nterencl FE TUTCRIAL PROJECT prj
intercoolers
4| ) TUTORIAL MACHINEm: §
‘u L Curve Mix ulation setup.
[y TUTORIAL PHASE pH Phase Type
© simple
) Side Stream
@ InterCooler
CANCEL
DBl #
NAME CREATEDOTT UFDATED O
-
4 »
SAVE CANCEL
P N Unassigned Stages | All Prajects |
“" 7 H H
b) In “Home”, click NEW STAGE on the Ribbon Bar
#E 1PC Cmap 20 - B x
Home  PERFORMANCE  REPORT  WHELP
A MLAMLARe BEE® It
NEW  NEW NEW | NEW NEW NEW  SAVE © IMPORT IMPORT EXPORT = SETTINGS
BROJECT MACHINE PHASE |STAGE | CURVE MK Template
New Open SETTINGS
Database tree view ~ % | | TUTORIAL PROJECT |TUTOR\ALMA£H\NE |TUTDR\ALPHASE |unntled6 x | All Projects MR
+ BE MF_SystemProjector [ MF_systemProjectorj
B mSF_SystemP-t:vjr.-ctzsirn;.|eP Stage Name untitledf mSF_Sys\eumJEthSimp\e.pu
[ 5F_SystemProject2InterCog| | | | Impeller Diameter 0 mm - [H 57_SystemProjectzinterCooler
[ 5F_SystemProjectaSideStre| | 9% Volumetric Efficiency |0 FH sF_systemProject2SideStream.y
4 [ TUTCRIAL PROJECT.prj % Mecharical Efficency |0 FE TUTORIAL PROJECT.prj
4| f) TUTORIAL MACHINE m,{
[ TuTORIAL PHASE Y
DR
NAME CREATED ON UPDATED ON
(+) WVISUALISER
< 3
SAVE CANCEL
] 3 | Unassigned Curves| Al Projects |

Commumcancn Bar|
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¢) Click NEW directly from the Phase

HE 1pc cma

Home PERFORIJANCE REPORT HELP

n B MR @ POEE® 1Tt

NEW NEW N NEW NEW NEW NEW IMPORT IMPORT EXPORT = SETTINGS
PROJECT MACHINE PHASE STAGE CURVE MIX ALL Template
e pen SETTINGS
Database tree view TUTORIAL PROJECT TUTORIAL MACHINE TUTORIAL PHASE X

= [AllProjects v
- Project g
= Visualizer !

(X) PHASEINFO

[ MF_SystemProject prj

FE 5F_SystemProject2Simple.prj
[F 57_SystemProjectZinterCooler.y

Phase Name

FE 5F_systemProject2Sidelue;

TUTORIAL PHASE Ph o Mlam T FE SF_systemProject2SiceStraam
4 [H TUTORIAL PROJECT.prj Informati how to edit side st ased.r ‘:WI © [ TUTORIAL PROJECT.prj
Pl JlTUTOR\ALMACH\NE. i nformation on how ui: side stream and ini rc::tfrs
Iy TuTORIAL PHASE, Phase Type prop per p.
© simple
(' Side Stream
@ interCooler

‘CREATED ON

UPDATED ON

4 »
CANCEL
« » Unassigned Stages | All Projects

To assign new stages, created with method a) or b), to the phase, you can drag and drop them in the window
VISUALIZER of the phase

In the main window, you can edit:

= |NFO:
o Stage Name
o Impeller Diameter?
o Volumetric Efficiency?
o Mechanical Efficiency?

=  CHARACTERISTIC CURVES: management of Curves (create New Curve O , Open m or Cut Ji' a linked
Curve).

In the window VISUALIZER, you can drag and drop one or more Curves from database.

Click SAVE button to save the modifications.

Notes:
1. If you have the reference performance maps of a phase (section) with multi- stages (impellers), you can edit
the IMPELLER DIAMETER field using the geometric mean of impeller diameters.
2.

If you don’t know the volumetric and/or mechanical efficiency values, you can edit 100% for both efficiency.
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Creation of a Curve L—
To create a new couple of curves, there are 3 ways:

a) In“Home”, click NEW on the Ribbon Bar, then click CURVE in the NEW CMAP ELEMENT pop-up

PERFORMANCE REPORT HELP

It

SETTINGS

SETTINGS
Database tree view -0 Al Projects -1
~ Phase Info JRESTEIES |J—
o BB MF SystemProject.prj \ [ MF_SystemProject.pr
© [ 5% _systemPraject2Simple.gl @) pHAsEINFO [ 5F_SystemProject2Simple.prj
[E sF_SystemProject2interCoq Phase  SSPhase ICPhase Stage [ sF_SystemProject2interCooler.
v B 57_SystemProject2SideStre| Phase Name |5 SF_SystemProject2SideStream.
TUTy : How To
4 [ TUTORIAL PROJECT pij ’ ‘ [ TUTORIAL PROJECT prj
4 nTUTOR\AL MACHINE.mi| m?Jercuu ==
ulation setup.
i TUTORIAL PHASE ol Phase Type
© simple
() Side Stream
© InterCooler
NEW CANCEL
DX
NAME reRTEDON UFURTEDO
-
4 >
SAVE CANCEL
< » | Unassigned Stages | Al Projects |
Communication Bar|
Select @ new compressor clement
“" 7 H H
b) In“Home”, Click NEW CURVE on the Ribbon Bar
€ 1pC cmap 20 - B x
Home  PERFORMANCE  REPORT  HELI
NEW  NEW NEW SAVE SAVE IMPORT MPORT EXPORT | SETTINGS
SROIRCT MACHINE PLASE STAGE CURVE MK ALL Template
New Open SETTIN
Database tree view ~ @ | | TUTORIAL PROJECT |TUTDR\ALMA£H\NE |TUTOR\ALPHASE |TUTORIALSTAGE ‘untlt\:d\‘i x | Al Projects R
o

CURVE INFO
» BB MF_SystemProject.prj [ MF_SystemProject.prj
v [B sF_systemProject2Simple.p Curve Name [FE 5F_SystemProject2Simple.prj
+ [ s_systemProject2intercos =

[ 5 _SystemPraject2interCoolery
[ sF_systemProject [ sF sy t2SideStream.
4 [B TUTORIAL PROJECT.prj

(%) CURVE GRAPHS [E) TUTORIAL PROJECT prj
4 J) TUTORIAL MACHINE mi

I, TuroRiaL PHasEpt| | | [Map Digitization| [Numerical Digitization]

4 »
| Unassigned Mixes| All rojects |

P N [ Save || Cancel




c) Click NE{\I directly from the stage

€ 1PC cma)\ 20 - B x
Home  PERFORWANCE  REPORT  HELP
NEW NEW N NEW NEW NEW NEW SAVE SAVE IMPORT IMPORT EXPORT — SETTINGS
PROJECT MACH\NE PHASE STAGE CURVE MIX AL Template
New Open SETTINGS
Database tree view v q ‘TUTORIALPROJEC[ |TUTOR\ALMACHINE |TUTOR\ALPHASE ‘TUTORIALSTAGE x | = |All Projects -
... |
i EE MF_SystemProject.orj [5 MF_systemProjectprj
v [H SF_SystemProject2Simpl\pl| | | St29¢ Neme TUTORIAL STAGE FH SF_SystemProject2Simple.prj
v B SF_SystemProject2interC Impeller Diameter 600 mm - [ SF_SystemProject2interCoslery
v [ SF_SystemProjectzSidestreY | | % Volumetric Efficiency | 100 [ SF_SystemProject2SideStream.
4 [ TUTORIAL PROJECT i % Mechanical Efficiency 100
4| ) TUTORIAL MACHINE.mi

[H TUTCRIAL PROJECT
Iy TuTORIAL PHASE B

DR ¥
NAME CREATED ON UPDATED ON
(A) VISUALISER
4 »
SAVE CANCEL
4 » Unassigned Curves | All Projects r

To assign new curves, created with method a) or b), to the stage, you can drag and drop them in the window
VISUALIZER of the stage

In the window CURVE INFO, you can edit the name of CURVES.

In the window CURVE GRAPHS, you can upload the characteristic curves by 2 ways:

Map Digitization, by digitizing graphically point of curves (see HOW UPLOAD A MAP section)
Numerical Digitization, by entering numerically point by point of curves (see HOW UPLOAD A MAP section).

(*) curveInFO After you uploaded the maps, if you digitized 2 dimensional
Come maps user must edit the inlet conditions for these maps:
urve Name [TUTORIAL CURVES |

Inlet Pressure, edit value and its unit
Inlet Temperature, edit value and its unit
Mix, assign a Gas mixture to the maps

Inlet Pressure |402

|

Inlet Temperature |50 |

Vo] | 7 2.
1

To assign the Mix:

v" you can choose a previously created Mix from Drop Down Menu (also you can open the Mix through
Open Mix button)

v" you can create a new Mix clicking New Mix button (see Creation of a Mix and HOW CREATE A MIX
sections)

If you digitized non-dimensional maps, you don’t need to assign the inlet conditions.

Click SAVE button to save the modifications.
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Creation of a Mix ‘

To create a new mix, there are 3 ways:

In “Home”, click NEW on the Ribbon Bar, then click MIX in the NEW CMAP ELEMENT pop-up

a)

b)

- B X
PERFORMANCE ~ REPORT  HELP
NEW NEW _ NEW  NEW NEW NEW NEW | SAVE SAVE IMPORT IMPORf EXPORT =~ SETTINGS
PROJECT MACHINE PHASE STAGE CURVE MIX Al
New SETTINGS
Database tree view AR IR (1) (IR Ja gl NEW CMAP ELEMENT = ‘A”PNJKB i

| Project -
CURVE INFO |
o B MF_systemProjectprj - [ MF SystemProject prj
FE sF_SystemProject2Simple.s|| | | curve Name [ont] Ll 5 5_systemProject2Simple.prj
v [ S _SystemProject2interCoo Project Machine Phase 55 Phase ICPhase  Stage [ 55 SystemProject2interCoolery
o P sF_systemP i [5 57_systemPraject2Siestream.y
4 [fF} TUTORIAL PROJECT prj _ [E TuTORIAL PROJECT prj
4| X TUTORIAL MACHINEm Corre I
I\ TUTORIAL PHASE Pt
CANCEL
[ s | Cancel 1 :
ave ancel
4 » Unassigned Mires | Al Projects |~
Select a new compressor element
« »” B B
In “Home”, click NEW MIX on the Ribbon Bar
#E 1PC Cmap 20 - B x
Home  PERFORMANCE  REPORT  HELP
NEW  NEW FW  NEW NEW NEW | NEW | SAVE SAVE IMPORT IMPORT EXPORT = SETTINGS
PROJECT MACHINE PHASE STAGE CURVE | MIX ALL Template
New Open SETTINGS
Database tree view ~ 8| | TUTORIALPROECT | TUTORIALMACHINE | TUTORIALPHASE | TUTORIALSTAGE | TUTORIAL CURVES X ‘ =

+ BH MF_SystemProjectprj
[ sF_SystemProject2simple.p
» [B 5F_SystemProject2InterCoo

(A) CURVEINFO

Curve Name [TUTORIAL CURVES

All Projects
[ MF_SystemProjector

[ SF_SystemProject2simple.prj
[ SF_SystemProject2interCooler

» [H s _SystemP

4 m TUTORIAL PROJECT prj
4| J) TUTORIAL MACHINEmi
I TUTCRIAL PHASE ot

4 3

[ 57 _SystemP

(A) CURVEGRAPHS

[Map Digitization| [Numerical Digitization|

Cancel

[ Save ]

[ TUTORIAL PROJECT.prj

. »
Unassigned Mixes | All Projects |

Communication Bar|




c) Click NEW MIX after digitization of the curve

€ 1pC Cmap 20

- B x
Home ~ PERFORMANCE  REPORT  HELP
NEW NEW NEW NEW N\ SAVE SAVE IMPORT IMPORT EXPORT = SETTINGS
BROICT MACHINE BHASE STAGE CURVE M ALL Template
New Open SETTINGS
Database tree view ~ || wroriLproECT | TUTORMNMACHINE | TUTORIALPHASE | TUTORIALSTAGE | TUTCRIAL CURVES X ‘ All Prajects -1
fo] |ije(t -
¢ B MF_SystemProject.prj FEl MF_SystemProject prj
+ [ 5F_SystemProject2Simple, SF_SystemPraject2Simple.prj
B <75 ’ PERl| || Curve Name yoRial cusves B8 -5 ? peen
i [ SF_SystemProject2interCoo [ 5 _SystemProject2interCooler.
i B SF_SystemProject2SideStre FEl SF_SystemProject2SideStream.
4 [ TUTORIAL PROJECT prj DAY [5 TUTORIAL PROJECT pri
4 n TUTORIAL MACHINE.m: Inlet Pressure m
I\ TuTORIAL PHASE pi
Inlet Temperature 50 .
Celsius -
Mix
| | Cpmn i e
S
(A) CURVEGRAPHS
‘I‘v‘lap Di |on| |Numeri:al Digitizati !
a 100 —E_ = = = =100 @_ = = =
3000 4000 5000 6000 7000 3000 4000 5000 §000 7000
Q[m*3/h] Q[m*3/h]
e [ e 1 r
q » [ Unassigned Mixes | All Projects |

Cnmmumcatmn Bar

The Mix window will be opened in Work Area:

untitled? X
Mix Name | untitled? Mix Molecular Weight [kg/kmol]
GAS Compaositions
Gas -

M|>< Gas Comp05|t|ons

o35

Woleculer Weight - kg/kmol

Critical Temperature - k

y PIE CHART AREA
Critical Pressure - bar

Critical Volume - m3/mol

Acentric Factor- m3/mol

Male % [0

ADD DELETE

GAS MW MOLE %

ASSIGNED COMPOUNDS AREA

SAVE CAMNCEL
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HOW CREATE A MIX
In this section of User Guide a detailed procedure to create the gas mixture will be shown.

Once MIX window is opened:

1. You can edit the Mix Name

2. Select the 1°t gas compound of mixture (a), edit the MOLE % (b) and confirm through ADD button (c)

TUTORIAL MIX X

1. [Mix Name |TUTORIALMIX Mix Molecular Weight [kg/kmol]
GAS Compaositi
2.a I Gas Methane-CH4 - : o
— I Mix-Gas Compositions

Moaleculer Weight - kg/kmol |
Critical Temperature - k

20— —80
Critical Pressure - bar 46.04 ‘

Critical Velume - m3/mol

Acentric Factor- m3/mol 0011 i
ceninic ractor- ma/mo I Methane-CH4 I Unassigned-[MA]

2.c @ o 3

GAS MW MOLE %
Methane-CH4 16,043 80
Unassigned-[NA] 0 20

SAVE CANCEL

3. Repeat the point 2 for each compound of gas mixture. If you want to clean a compound previously added,
select it from “Assigned Compounds Area” and click DELETE button.

4. |tis possible to save the MIX only if the “Unassigned” is 0% (100% assigned mix).

Communication Bar
If you click SAVE button when Unassigned is > 0,

Error saving Mix. . .- ) you will read this message in Communication Bar
Total molecular percent must be 1002, Please venfy input again. e o .\ .
(clicking “Communication Bar” to show its

message)

Communication Bar

5. Reached the 100% assigned, click SAVE button to save the MIX object in CMap2 Database.
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More Info:

. If you edit a Mole % > Unassigned %, when you confirm it through ADD button, the following WARNIGN
pop-up will opened:

TUTORIAL MIX X

Mix Name | TUTORIAL MIX Mix Molecular Weight [kg/kmol]

GAS Compositions
Gas | Nitrogen-N2 -

Moleculer Weight - kg/kmol 28013 Gases assigned to

ix-Gas Compositions
Critical Temperature - k 1

20—,
Critical Pressure - bar 33.94 ‘

o
0.0901

Critical Valume - m3/maol

Acentric Factor- m3/mol
Total malecular percent cannot exceed 100%. Please verify input again.

0.04
Mole % 21 ) Do
ADD

GAS MW ﬁ MOLE %
Methane-CH4 15042 80
JemiLpassigned-INA] 0 20>
SAVE CAMNCEL

. The physical and chemical properties of each compound are visualized when it is selected.
. On the right side, the gas mixture is represented through a Pie Chart.

. The Mix Molecular Weight will be shown over the “Pie Chart Area”.
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HOW UPLOAD THE MAPS

In this part of CMap user guide both procedures to upload the maps will be shown.

For both procedures, you must insert at least 3 curves per map to upload correctly a reference map in CMap 2.0
Map digitization

(~) CURVE INFO

Curve Mame [T, TORIAL CURVES |

(~) CURVE GRAPHS

[Map Digitization| [Mumerical Digitization|

To open the DIGITIZATION MAP window, click ‘Map
digitization’ button in CURVE GRAPHS.

In STEP INFO you can read some messages which help you
to digitization of maps. Load Map Image.

1. The first step is to upload the first map image (BMP, JPEG, GIF, TIFF, PNG files) clicking LOAD MAP IMAGE
button.
Through the roller of mouse is possible to zoom the image.

2. Uploaded the map, you have to fill the following fields in BOUNDRIES area:

BOUNDRIES

o Points per Curve
Points Percurve: | 5[ . Origin X, Origin Y
Origin.: | x| v . X Max
X Max : I:I ® 0 v ° Y Max
¥ Max : 0 % |:| v You have to fill Origin, X Max and Y Max fields according to

indicated values in the map.

3. Then it need select what kind of map you are going to digitize in UNITS: you have to define the axis and
relative units of the map uploaded:

X axis, selecting between

v op2 -~ | Pa - a. Flow coefficient (¢)

b. Actual (Q) or Normal (Qn) or Standard (Qstd) volume flow
X: @ T Unitless A

c. Mass flow (G)

Y axis, selecting among:
Discharge pressure (P2)
Discharge temperature (T2)
Compressor ratio (B)

Shaft Power (Pw)

Work coefficient (etaptau)
Polytropic Head (Hp)
Polytropic efficiency (etap)

@M moonw >

36



4. Now it is possible to digitize Origin, X Max and Y Max points on the picture.

DIGITIZATION-MAP

- & X
Mapll
Points Per Curve : = Specify curve speed.
Origin: | 2000 ¥ 40 v
LOAD MAP IMAGE... CLEAR ALL UNDO LAST POINT
KMax: 9000 x 40 ¥
110 =
YMax: 2000 % 110y
/-\ T~
100
T~
n,= 6825 rpm
Y: P2 v | bara - T e0 \\ N
H \ \ n,= 6485 rpm
we -l ] : i
i § 80 ""‘-—..__.__ N \ ny= 5850 rpm
g
CURVE AND DATA POINTS [ L \ \ & n,= 5200 rpm
g 4 T
Curve Speed f Mach Number E4 A \ 1= 4550 rpm
3
2 & “\\ T - ns
\ .
TYPE ‘ XVAL YVAL - i
Origin 2000 40
XMax 9000 40 a0d D
YMax 2000 110 2000 3000 4000 5000 6000 7000 8000 3000
FLOW [m3/h]
-
< »
O CANCEL
WARNING: the Origin values must be less than all points on the map.
E 3
L — L —
a 100 o 100
¥ ~— A -
o . " 2 S
= N —= N\
&80 — & 80 —
" NN N N
— N Y — T~ A Y
~— ~. - P
—
B0E === > 2] 60 ~ ~
? ?

5. In order to digitize the map you have to define the [LEELA= BRI RS |1
speed (or Mach number if you have non-dimensional
map) of the curves in CURVE AND DATA POINTS. Curve Speed / Mach Number
4550

After you edited the 1% speed number (or Mach number), in STEP INFO there will be this message:

a resume of points already digitized (Added) and points to be
digitized (Remaining).

Curve 4550 : Added 0/5 : Remaining : 3/5

6. Now you can digitize Npoints_per_curve fOr 1t curve.

For each point digitized, “Added” increase while “Remaining” decrease.

37



STEP INFO

Curve 4550 : Added 2/5 : Remaining : 3/5
LOAD MAF IMAGE... CLEAR ALL UNDO LAST POINT
110 (3
e /\""'-.\:\
%\H‘-‘\ \ n,= 6825 rpm
& 90 N
_'E f -\\ \ n, = 6485 rpm
w
= T —
2 80 — "\ n; = 5850 rpm
4 n,
& ny= 5200 rpm
o — A
& / \ n;
I ,-l' ng = 4550 rpm
o n
3
gl _-&h;“"\ \‘ "
ns
50
40 (B ©
2000 3000 4000 5000 6000 F000 8000 9000
FLOW [m3/h]

7. Once you digitized all the points of 1%t curve, it need to specify the 2" speed number (or Mach number) for
2" curve, and so for the successive curves.

STEP INFO

Specify curve speed.
LOAD MAF IMAGE... CLEAR ALL UNDO LAST POINT
110 (P
100 /-‘NM
%\h‘\ \ n,= 6825 rpm
T 90
b3 ~
g N n; = 6485 rpm
& I —
3 &0 —— N ny= 5850 rpm
g n,
e ng=5200 rpm
LY — w
2 / \ -3
x f ng = 4550 rpm
; S ns
g s0 ~1,
ns
50
40 & ©
2000 3000 4000 5000 6000 7000 8000 ‘9000
FLOW [m3/h]

We remind that CMap 2.0 need at least 3 curves to set correctly a centrifugal compressor.

When the 3™ curve is digitized, in STEP INFO there will be the following message:
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First map digitisation is valid and in partially complete state. You can continue adding new curves or alternatively can move to second map digitisation.
LOAD MAP IMAGE... CLEAR ALL UNDO LAST POINT
Y
110 P
100 / o
~——
\ \ n,= 6825 rpm
w 90 N
=
f "\\ \ n, = 6485 rpm
g
E 80 N \ ns= 5850 rpm
n
E \ 2 n,= 5200 rpm
g 70 — N,
3 ‘ ng = 4550 rpm
o
@ n;
2 60 % .
Ng
50
fe=" r..
40 & \)
2000 3000 4000 5000 6000 7000 BOOO 9000

8. a) If you want to continue digitizing new curves, you edit 4™ speed number (or Mach number) and go on.

b) If you want to start the digitization of 2" map, you should click “Map II” button.

DIGITIZATION-MAP

Mapl

Mapll

BOUMNDRIES

Points Per Curve : 5 = First map digitisaticn
Origin: | 2000 x 40 ¥
LOAD MAP IMAGE...
KMax: | 2000 | x 40 ¥
™y
VMax: 2000 |y 110 |y 110 @

9. For the digitization of 2" map you can follow the above procedure from point 1 to point 4.
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10. After you digitized Origin, X Max and Y Max of 2" map, a guided digitization will start:

1. Youdon't need to give speeds (or Mach number) for the curves, they are already stored.
2. Agreen line at X points fixed in the first curve will guide you to pick all Y points.
3.  You must click where the green line intersects with the curve.

DIGITIZATION-MAP - & X
Mapl w 1
—
Points Per Curve H 1@ pdded /5 : Remaining : 3/5
[~]
Origin: 2000 x| &0 ¥
LOAD MAP IMAGE... CLEAR ALL
XMax: 9000} 80y
o -
YMax: 000y TR0y il
.
UNITS
o 2 ~——] /\..,_-__ ny= 6825 rpm
v T2 v | celsis v T ~—
w & \ n,=6485 rpm
X Q ML E 130 ~
2 \ \ n; =5850 rpm
& / . \
CURVE AND DATA POINTS g o
B \ \ ng = 5200 rpm
Curve Speed / Mach Number | . \ n,
g 110 ~ n; =4550 rpm
5 n;
w
2 ~
TYPE | VAL WAL | B8 o / ‘\ \\
L]
Origin~ | 2000 20
L
XMax 9000 2 ‘B\G ~—ng
YMax 2000 160 A S~ )
80 € !
4330 279586128034675  920330891972334 2000 3000 4000 5000 6000 7000 8000 3000
4550 235507207489378  8.0495471020285 FLOW [m3/h] .
“ »
oK CANCEL
DIGITIZATION-MAP - 7 X

Mapl w
BOUNDRIES

Points Per Curve : Curve 5850 Added 3/5 : Remaining : 2/5
Origin: | 2000 x| 20 ¥
LOAD MAP IMAGE... CLEAR ALL
XMax:| 9000 x 80y
a
160
YMac: 2000 x o 8Dy é
150
ny=6825rpm
Y: T2 v | Celsius . T 40 /\\\ ' =
:.T & ™ n;=6485 rpm
,=
X: Q v mA3h - ﬁ e ~ \
2 / \ N \\ n; =5850 rpm
ad
CURVE AND DATA POINTS. g 1w Dy
B \ \ n, =5200 rpm
Curve Speed / Mach Number i NG ny
S
% 110 \ ~ n; =4550 rpm
3 ~ nz
@ NG
TYPE | XVAL YVAL ‘ e 100 / o N
L]
Origin | 2000 20 - ({ ‘e\
% ~ \.‘
XMax 9000 80 ‘b‘\& =l O
YMax 2000 160 s % ng o
— TEECTEIRTE SRR 2000 3000 4000 5000 6000 7000 8000 9000
4550 3355.07207480378  89.0495471020285 FLOW [m3/h] v

%50 amataceuoRseTR  RAITATIRRRIMRI0 T A 4

oK CANCEL

Through button ‘CLEAR ALL’ it is possible to clear all points digitized.

Through button ‘UNDO LAST POINT it is possible to clear last point digitized.
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11. When all points are digitized, you can confirm the maps through “OK” button.

Origin:
X Max:

¥ Max :

2000 |y
9000 |y
2000 |y

Points Per Curve : s

80y
80y
180 |y

Digitisation Complete.!

Y: T2

X: Q

¥ | Celsi

> | m*3,

us

/h

-

CURVE AND DATA POINTS

Curve Speed / Mach Number

e

TYPE XVAL YVAL |
QOrigin 2000 80
KMax 9000 80
YMax 2000 160
4550 2795.86128034675 92,0350891973354
4350 3355.07297489378 89.0493471020285
Azen 2701 20814085078 BR ITATIRARIARIO

LOAD MAP IMAGE...

CLEAR ALL

UNDO LAST POINT

160 é

150
- 140 ﬁ\ \\9\
g o ‘S\ Ity
% = / 8
% 110 B
5 )é\s. \Q‘\ =
8 100 C{ ‘-\e\ o =

90 ‘LKS. \@ ng

20 & e %

2000 3000 4000 5000 6000 7000 8000
FLOW [m3/h]

<
9000

3

Numerical digitization

(A) CURVE INFO

To open the DIGITIZATION NUMERIC window, click ‘Numerical

digitization’ button in CURVE GRAPHS. Curve Name [1;TORIAL CURVES

(A) CURVE GRAPHS

[Map Digitization| [Numerical Digitization|

DIGITIZATION-NUMERIC - & X
MAPI

o0 [
Y P2 v | Pa v
X: @ v | Unitless

&

S 50 BT

o

&
Y: P2 - | Pa -
X © v | Unitless  ~

o 10 20 30 40 50 70 80 20 100
@ [Unitless] Paints Per Curve A

Curve Speed / Mach Number

100

ADD CLEAR ALL REFRESH MAPS

&

= 5o

o

o

0 T T T T T T T
[} 10 20 30 a0 50 7 e %2 100
@ [Unitless]
oK CANCEL
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The DIGITIZATION NUMERIC window is structured as follow:

= |n the main area there are 2 charts where the maps will refreshed in real time during the user input the
numerical data
= Inthe right side there are the settings of numerical digitization.

1. The first step is to select what kind of map you are going to input in MAP I: you have to define the axis and
relative units of the 1% map (discharge pressure vs actual volume flow for this tutorial).

X axis, selecting between

a. Flow coefficient (¢)
Y. p2 *  bhara - b. Actual (Q) or Normal (Qn) or Standard(Qstd) volume flow
c. Mass flow (G)

X0 *  m"3/h v

Y axis, selecting among:

Discharge pressure (P2)
Discharge temperature (T2)
Compressor ratio (B)

Shaft Power (Pw)

Work coefficient (etaptau)
Polytropic Head (Hp)

@mmoowy

Polytropic efficiency (etap)

2. In MAP IlI: you have to define the axis and relative units of the 2nd map (discharge temperature vs actual
volume flow for this tutorial)

Yo T2 * | Celsius -

X0 *  m*3/h A

3. In BOUNDRIES: you have to define how much number of points per curve you are going to input.

BOUNDRIES

) - Then you can edit the 1% speed (or Mach
Points Per Curve 5 — . . .
hd number if you have non-dimensional map)
Curve Speed / Mach Number 4550 for 1% curve. Click “ADD” to start the
numerical input.
ADD CLEAR ALL REFRESH MAPS
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4. This table will be shown where you can insert the values of 1% curve.

¥ MAP1 ¥ MAP2

NQ. T X

2
3
4
5

=T = T = T

0
0
o]
0

=T = T = T

As example, following this tutorial project:

* inthe X Column you have to input the values of inlet volume flow in m3/h
= inY MAP1 Column you have to input the values of discharge pressure in bar-a
= inY MAP2 Column you have to input the values of discharge temperature in °C.

5. When you finished to input all values
in the charts.

DIGITIZATION-NUMERIC

for 1%t curve, you can click REFRESH MAPS button to visualize the curves

P2 [bar a]

v  bara

v | m*3/h -

Celsius -

X: Q - \r3m -
56 | | 4550
T T T T BOUND
3000 3200 3400 3600 3800 4000 4200 2400
QIm*"3/hl Points Per Curve 5
Curve Speed / Mach Number 4530
ADD CLEAR ALL REFRESH MAPS
90 @
3 NO. X ¥ MAPI v MAP2
3
= 1 2800 28 2
o
35 H 3355 6155 ES
3 3791 599 863
— 4550 4 4173 57.44 839
. . ‘ ‘ ‘ . ‘ ‘ T T T
3000 3200 3400 3500 3800 4000 4200 4400

Q[m*"3/h]

CANCEL

This tool will help you to detect any

BOUNDRIES

Paints Per Curve 5
-

Curve Speed  Mach Number

CLEAR ALL REFRESH MAPS

NO. X ¥ MAPI ¥ MAP2
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0

input error if the plotted curve appear not-compliant.

6. To start the numerical digitization of 2" curve, you need to input
the 2" speed number (or Mach number), click ADD button and the new
table of 2" curve will be shown.

7. Repeat the points from 4 to 6 to conclude the numerical

digitization of all curves.
We remind that CMap 2.0 need at least 3 curves to correctly set a

centrifugal compressor.
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8. After you inserted all values of all curves, you can confirm the maps through “OK” button.

100 4
=
2 80
o
& — 4550
5200
— 5850
— 5485
60 — 5825
T T T T T T
3000 3500 4500 5500 6500 7000 7500
Qlm*3/h]
140 1
T 120
5
3
2
o — 4550
100 — 320
— 5850
— 5485
— 6825
T T T T T T
3500 4500 5500 6500 7000 7500
Q[m*3/n]

1 T2 T | Celsius e

X\ Q ¥ m*3/h -

BOUNL RIES

Curve Spe\d / Mach Number

CLEAR ALL REFRESH MAPS

4550 5200 B0 6485

NO. Y MAP1

Y MAP2
145
1378
1273
1219
1145
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PERFORMANCE EVALUATION

In this section we will show you how to start the performance evaluation. This task will include the following steps:

a) Define one or more gas mixes (through NEW MIX button) needed for the calculation of performance in the

new conditions and save it or them
b) Launch the calculation tool

For point a) see HOW CREATE A MIX section.
To start a performance evaluation of a MACHINE (already created), there are two ways:

1) openthe MACHINE (a), choose the “Performance” Tab (b), click button “NEW” (c).

Database tree view * TUTORIAL MACHINE X

| |U Machine Info  Visualizer Q=R EHED S b
m MF_SystemProject.prj
FE sF_systemProject2Simple.prj () PERFORMANCES

m SF_SystemProject2InterCooler.prj

m SF_SystemProject2SideStream.prj NAME TYPE MIX P1 T PLOT COLOR C @
(T TUTORIAL PROJECT prj
» JIL TUTORIAL MACHINE.mac OFEN

DELETE
a

PLOT

CLEAR

2) open the MACHINE (a), click PERFORMANCE tab of Ribbon bar (b), click NEW (c).

€ 1pC Cmap 20
b

PERFORMAMCE HELP

C
PERFORMAMNCE

Databaze tree view ~ I TUTORIAL b

' - =
‘ m Tutcrial.pry a

TUTORIAL MACHINE. mac m

The PERFORMANCE SETUP form will be opened:
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7. PERFORMANCE SETUP : TUTORIAL MACHINE

MACHINE INFO INLET CONDITIONS INPUT SPEEDS

Machine P1 bara - Speed [RPM] :
TUTORIAL MACHINE 9
T i -
Celsius Auto-Speed Number: 0 v
Performance
Mix o IEW MIX Design speed w
EOS: LEE-KESLER ¥ NO | RPM

EOS: LEE-KESLER ¥

PHASE DETAILS

ID NAME PHASE KIND ACTIVE

1 TUTORIAL PHASE Simple

RUN ANALYSIS CANCEL

Once the pop-up window opens:

1. edit the name of the performance in MACHINE INFO Area.
2. define ADIM EOS to model (non-dimensional) the compressor: this EOS is linked to design mix. For this
reason:
a. if design mix is a Hydrocarbon mixture you have to select between Lee-Kesler or Peng
Robinson EOS.
b. if design mix is Freon R134a you have to select R134a EOS
3. input new INLET CONDITIONS:
a. new inlet pressure (P1)
b. new inlet temperature (T1)
c. new gas mixture (Mix), previously created
4. define EOS to calculate the performance: this EOS is linked to off design mix. For this reason:
a. if off design mix is a Hydrocarbon mixture you have to select between Lee-Kesler or Peng
Robinson EOS
b. if off design mix is Freon R134a, the software selects automatically R134a EOS
5. input one or more custom RPM and click ADD to confirm in INPUT SPEEDS Area.
6. In Auto Speed drop down menu, select the number of speeds that shall be automatically calculated.

For example, if you select 4, CMap will automatically calculate 4 speeds equally spaced.
This feature could be useful to quickly generate a performance map in new conditions.

7. In Design Speed drop down menu, select which one of the design speeds shall be projected to new
operating condition. This feature could be useful to understand at which speed the compressor should
run in new condition to be in flow similarity to design conditions.

8. If you want to delete a speed number, you must select it and click DELETE button

9. Click RUN ANALYSIS button to start calculation

Example of PERFORMANCE SETUP for TUTORIAL MACHINE.
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/ PERFORMANCE SETUP : TUTORIAL MACHINE

MACHINE INFO INLET CONDITIONS INPUT SPEEDS

& Ta
Machine; L 45 bara v Speed [RPM]: 5900 ADD | DELETE
TUTORIAL MACHINE
m 60 Celsius v :
Performance Auto-Speed Number: 4 v
tutorial-offdesign . ”
Mix Tutorial MIX Y NEW MIX Design speed | 5850 -
EOS: | LEE-KESLER v NO | RPM H
EOS: LEE-KESLER ks 1 5700
2 5900

PHASE DETAILS

D | NAME PHASE KIND | ACTIVE |

3 TUTORIAL PHASE Simple

RUN ANALYSIS CANCEL

After clicking on RUN ANALYSIS CMap will perform the calculations and inform of the analysis completion.

The PERFORMANCE ANALYSIS form will be automatically opened (see PERFORMANCE ANALYSIS section for more
details):

Speed: 4550 -
INLET CONDITIONS T2 Hp EtaP Pw
Pl 40.2 bara - XUnit: @  ~ | m*3/h = YUnit: bars -
mn so Celsius  ~
Mix | Tutorial MIX ]

=60 -
MEASURE VALUE AND REF 2

4 A

w T T T T T T T T T
lzl kw M 2800 3000 3200 3400 3600 3800 4000 4200 4400
Inlet Flow [m* 3/h]
SOLVE DELETE
NO ‘ COLOR ‘ MODE ‘ | Q1 MEAS | Q1 EXp | Q1 % ‘ P2 MEAS ‘ P2 EXP ‘ APZ % ‘ T2 MEAS | T2 EXP | AT2 % ‘ HP MEAS ‘ HP EXP ‘ AHP % | ETAP MEAS ‘ ETR
REPORT CANCEL

In the section “Perfomance” of the Machine it is possible to select a performance curve to:

1.
2.

Open the performance maps (OPEN button)
Delete the performance maps (DELETE button)
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The selected performance row is highlighted in blue.

TUTORIAL MACHINE X |

l

Machine Infe  Visualizer m

TYPE

NAME MIX P1

DESIGN PERFOR  Design TUTCRIAL MIX

DESIGN PERFOR  Reference

402 [bara]

50 [ Celsius ]

TUTORIAL MIX 4020000076 50 [ Celsius ]

To hide Performance Data table you have to click the UP ARROW button.

You can select the performance maps among
p2, T2, Hp, Etap and Pw.

The flag in the column PLOT allow to Plot one or
more performance maps if you click PLOT button (3.).

CLEAR button (4.) allow to clean all performance
maps (previously plotted).

TUTORIAL MACHINE X

Machine Info  Visualizer m

(%) PERFORMANCES

Hp EtaP Pw

Tutorial TUTORIAL MACHINE X |

Machine Info

Visualizer m

(%) PERFORMANCES

(2 T2 Hp EtaP Pw

K Unit;

P2 [bar a

100 H
q bar a -
80

m*3/h -
¥ Unit :

@ 4550
& 5200
4 5350
A 6435
> 6825

In PERFORMANCES tab you can define:

T
3000 3500 4000 4500 5000 iiII 6000

7000

T T T T
6500 7500 8000
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a. theinlet flow (Q or Qn or Qstd or G) and its unit for X Axis (X Unit)
b. the unit of measure for Y Axis (Y Unit)

PERFORMANCE ANALYSIS

This section of user guide will show how to execute a detailed performance analysis, comparing real test measured

values with expected ones.

To run this task in a MACHINE (previously Performanced, see PERFORMANCE EVALUATION section), there are 3 ways:

1) click “Performance” tab in MACHINE, select the desired Performance, click Open
2) in “Performance” tab in MACHINE, double left click on desired Performance
3) choose PERFORMANCE Tab of Ribbon Bar (a), select the desired Performance (b), click ANALYSIS button (c).

% IPC Cmap 2.0
b

Home PERFORMANCE HELP

D)

PERFORMANCE
Database tree view > 0| TUTORIALMACHINE X ‘

| |U Machine Info  Visualizer JEEiiptEliad
mTulorial.prj
+ | JA TUTORIAL MACHINE.mac () PERFORMANCES -

NAME MIX Pl T EOS ADIM EOS PLOT COLOR NEW
TESTDESIGN Tutorial MIX  40,20000076 50 [ Celsius] LEE-KESLER LEE-KESLER I oPEN
TESTDESIGN Tutorial MIX  40,20000076 50 [ Celsius] PENG-ROBINSOI PENG-ROBINSOI | | Mo |~ DELETE

CLEAR

The PERFORMANCE ANALYSIS form will be opened:

PERFORMANCE ANALYSIS - MACHINE : TUTORIAL MACHINE

Speed : 6485 - 1.
P 402 bara XUnit: @ = | m*3/h ~ YUnit: bara -
T 50 Celsivs ~
M Tutorial MIX i

s utorial a0
MEASURE VALUE AND REF ;
4

5180+

70

T T T T
4500 5000 5500 6000 6500 7000
Inlet Flow [m#3/h]
NO  COLOR | MODE QIMEAS | QIEXP AQ1% | P2MEAS | P2EXP | AP2% | T2MEAS | T2ZEXP AT2%  HPMEAS HPEXP AHP% = ETAPMEAS | ETAPEXP | AETAP% | PWMEAS = PWEXP

Through this tool you can compare the measured values (from field or from a shop-test) with the expected ones from

performance CMap calculation.
To obtain this comparison you have to:
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Select the speed number of centrifugal compressor
Edit the measured values and relative units from transmitters in terms of
= Inlet flow (Q or Qn or Q std or G)
= Discharge pressure p2
= Discharge temperature T2
= Shaft Power Pw
3. Flagthe reference measured value (Q1 or p2 or T2) to calculate performances
4. Click SOLVE button.

PERFORMANCE ANALYSIS : MACHINE : TUTORIAL MACHINE

Speed: 5485 .
INLET CONDITIONS T2 Hp EtaP Pw
P1 o [a02 bara v XUnit: @ v mh3h ~ YUnit: bara -
™o s Celsivs ~
Mix Tutorial MIX 1 \.’
90 |
MEASURE VALUE AND REF ;
=
q ~ 3613 mA3/h - e 81807
T2i 126 - 1
Celsius 704 ‘ ‘ ‘ . ‘ ‘
pu kW M 4500 5000 5500 6000 6500 7000
Inlet Flow [m*3/h]
SOLVE DELETE
NO  COLOR MODE Q1 MEAS Q1EXP AQ1% P2 MEAS P2 EXP AP2% T2 MEAS T2 EXP AT2 % HP MEAS HP EXP AHP % ETAP MEAS ETAPEXP = AETAP % PW MEA

As the point 3 describes, the software offers the possibility to make checks with reference to measured inlet flow
(MODE Q) or pressure (MODE P2) or temperature (MODE T2).

MODE Q

If you flag Q, CMap will use the measured flow as reference value and will use it to extract the values of:

o expected Discharge Pressure (P2_exp@Q)
o expected Discharge Temperature (T2_exp@Q)

o expected Polytropic Head (Hp_exp@Q)
o expected Polytropic Efficiency (Etap_exp@Q)
o expected Power (Pw_exp@Q)

The following picture shows as the software get the expected performance values under MODE Q.

P2 T2 Hp etap PW
Pocea ﬁﬁﬂ‘l Tzea 7__1&“'\ Hp2ep0q — ! \ etaPagpaq, — M PWeraa _ R

N N ) N\ N
: \ i \ | \ | \ : \
| | | | |

| | | | |

1 | g | Q | Q | d
I | | | |




MODE P2
If you flag P2, CMap will use the measured pressure as reference value and will use it to extract the values of:
o expected Inlet Flow (Q_exp@P2)

Then the software will use Q_exp@P2 to extract the values of:

o expected Discharge Temperature (T2_exp@P2)

o expected Polytropic Head (Hp_exp@P2)
o expected Polytropic Efficiency (Etap_exp@P2)
o expected Power (Pw_exp@P2)

The following picture shows as the software get the expected performance values under MODE P2.

P2 ] T2 ] Hp I etap [ PwW I

L)
[

T2y e LI — Elap.pgrc—— PWener:

MODE T2

If you flag T2, CMap will use the measured temperature as reference value and will use it to extract the values of:

o expected Inlet Flow (Q_exp@T2)
Then the software will use Q_exp@T2 to extract the values of:

o expected Discharge Pressure (P2_exp@T2)

o expected Polytropic Head (Hp_exp@T2)

o expected Polytropic Efficiency (Etap_exp@T2)

o expected Power (Pw_exp@T2)

The following picture shows as the software get the expected performance values under MODE T2.

In RESULTS, it’s possible to see the expected and measured values of:

= inlet flow (Q or Qn or Qstd or G)
= Discharge pressure (p2)

=  Discharge temperature (T2)

=  Polytropic Head (Hp)

= Polytropic efficiency (Etap)

= Shaft Power (Pw)

and also their comparison through the calculation of percentage error.
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NO | COLOR MODE Q1 MEAS QIEXP | AQ1% P2 MEAS P2 EXP AP2% | T2 MEAS = T2 EXP AT2 % HP MEAS HP EXP AHP % ETAP MEAS | ETAPEXP = AETAP % PW MEA

)
N e T v e e e e e B N

Also you can see the analyzed point in the charts.

There is one chart for each performance curve (p2, T2, Hp, Etap, Pw).

T2 Hp EtaP Pw a b
XUnit:| Q * | m*3/h - IUnit: bar a -

90
=

= ]
ol A
o Uy

70+

4500 5000 5500 6500 7000

You can define:

a. theinlet flow type and its unit for X Axis (X Unit)
b. the unit of measure for Y Axis (Y Unit)

There are 2 different buttons to get PERFORMANCE ANALYSIS REPORT:

- XLS REPORT, to save both info and results about the PERFORMANCE ANALYSIS through a Spreadsheet,
- PDF REPORT, to save both info and results about the PERFORMANCE ANALYSIS through PDF format.

In the section SOFTWARE IN DETAIL/REPORT, these 2 REPORT files will be described.

WARNINGS message: in the last column of RESULTS, you could see the following messages:

Compressor OK

Mechanical degradation

Measurements or instrumentation problem
Check

W R

The messages 1-2-3 are linked to comparison about polytropic efficiency between Etapmess and Etapexp. Their
difference (Etapmeas- Etapexp)* is compared with two different diagnostic thresholds:

e S etal, % efficiency difference warning threshold (Etapmeas< Etaexp)
e S eta2, % efficiency difference error threshold (Etapmeas> Etaexp)

The message 4 is linked to comparison about discharge pressure and discharge temperature between measured and
expected values. Their difference is compared with the following diagnostic thresholds:

e S p, % pressure difference check threshold
e S T, % temperature difference check threshold

The thresholds values can be edited from user in SETTINGS =» Advanced (see SETTINGS section).
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Note:

* Difference between etapmeas and etapexp depends on small differences between T2meas and T2exp

SOFTWARE IN DETAILS

SAVE AND IMPORT/EXPORT

This paragraph provides info and instructions about the followings commands of Ribbon Bar:

B

SAVE

P

SAVE
ALL

IMPORT

EXPORT

SAVE: clicking this command the user is able to save the current object opened in the Work Area (Project,
Machine, Phase, Stage, Curve or Mix).
The command is active if the last modification of current object is not yet saved.

SAVE ALL: clicking this command the user is able to save all the objects opened in the Work Area (Project,
Machine, Phase, Stage, Curve or Mix).
The command is active if the last modifications of two or more objects are not yet saved.

IMPORT: clicking this command the user is able to import an object previously exported (Project,
Machine, Phase, Stage, Curve or Mix) from the same PC or others PCs. See the section “How Import an
Object” for more details.

EXPORT: clicking this command the user is able to export an object (Project, Machine, Phase, Stage, Curve
or Mix) to import subsequently in the same PC or others PCs. To export an object, also you can right click
on the object, then click Export button.

How Import an object

This section describes the procedure to import in CMap 2.0 any object (Project, Machine, Phase, Stage, Curve, Mix).

If you import a Project, it will be shown in the Database Tree View.

If you import a Machine or Phase or Stage or Curve or Mix, it will be shown in Unassigned/ All Objects and then you
can assign the imported object to an higher level object (to assign a machine to a project, a phase to a machine, etc).
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To Import an Object (Project or Machine or Phase or Stage or Curve or Mix):

1. click the Import button in the # Import CMap Element %
Ribbon Bar 1 » Questo PC » Desktop » tutorial w | @ | Cercaintutorial 2
2. search the file
Organizza v MNuova cartella Bz« [H o
3. selectit “ ~ . - :
lick O f &3 Dropbox MNome Ultima modifica Tipo
4. clic en to confirm
P " & OneDri D TUTORIAL CURVE.ccry 19/01,/2017 10:55 File CCRV
nevnve
5. the message “CMap Element [] TUTORIAL MACHINE.mac File MAC
has been imported successfully” [ Questo PC [] TUTORIAL MIX.mix File MIX
will be shown I Desktop [] TUTORIAL PHASE.pha | File PHA
’ - - TUTORIAL PROJECT.prj 19/01/2017 10:55 File PRJ
Documenti
; Download D TUTORIAL STAGE.sta 19/01/2017 10:55 File 5TA
[&] Immagini
J! Musica
Cmap Element has been imported successfully. B video
“im Disco locale (C)
- Archivio (E)
v £ >
Nome file: | TUTORIAL PROJECT prj v| Al Files (%) hé

You can find the Imported Project in the Database Tree View, and it is ready to work.

Database tree view * I

(¥

v EE Tutorial.prj

For the others objects, they will be stored in Unassigned / All Objects in the right side of GUI.

#E 1pC Cmap 2.0 - ® x

Home PERFORMANCE REPORT HELP

NEW  NEW NEW NEW  NEW NEW NEW RT IMPORT EXPORT | SETTINGS
PROJECT MACHINE PHASE STAGE CURVE MIX Template

Database tree view -1 Unassigned Objects -

9]

EH TUTORIAL PROJECT1.prj

Unassigned Objects | All Projects
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L
To visualize the Imported Object, Click All Projects button | Unassigned Objects All Projects

then select from drop-down Menu the Object window to visualize A Machines -

Machine >

Project

Phase
Stage

CharacteristicCurve

Mix

You will find :

All Machines * 0
the Imported Machine in All Machines window Machine w

| n TUTORIAL MACHINET.mac

All Phases -~ I
the Imported Phase in All Phases window Phase M

| D\ TUTORIALPHASELpha |

All Stages * 0
the Imported Stage in All Stages window Stage N

| 3 TUTORALSTAGEIsta |

All Curves * 0

the Imported Curve in All Curves window CharacteristicCurve N

‘ [ TUTORIAL CURVET.cerv ‘

All Mixes * 0

the Imported Mix in All Mixes window Mix “‘

| @ TUTORIALI MiXemix |
All the Objects from Machine to Mix can be assigned to a higher level Object through Drag and drop way.

SETTINGS

Lt

SETTINGS
This section of user guide describes the SETTINGS of CMap software.
Click SETTINGS button on the ribbon bar.
There are 3 sub-settings: Units, Advanced, General.
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Units

Click Units to open Units tab.

SETTINGS

— | b4
Advanced
General 4 Varie
Digitisation-X Unit Q ¥
Digitisation-Y Unit p2 ¥
Eos LK “
Flowhass Unit Kg_s ¥
FlowVolume Unit m3_h s
Length Unit mm ¥
MNumeric unitless Numeric i
PolytropicHead Unit ] ¥
Power measure Unit Kwatt ¥
Pressure Unit bara ¥
Speed Unit rprm ¥
Temperature Unit Celsius ¥
oK CAMNCEL
This section allow to select the default unit for each parameter within the software.
Click OK to save the configuration.
Click CANCEL to exit.
The following table is a summary of the available units in the current version of the software.
UNITS
Polytropic | Polytropic Actual/Normal/Standard Mass
Pressure Temperature | Power ytrop y . P / / Lenght
Head Efficiency Volume Flow Flow
Pa (abs) Kelvin w J/kg m3/s Nm3/s Sm3/s kg/s mm
bar a (abs) Celsius kw ki/kg m3/h Nm3/h sm3/h kg/min cm
. GPM NGPM SGPM
bar g (gauge) Fahrenheit cv m (US) (US) (US) kg/h m
kPa (abs) Rankine HP ft L/h NL/h SL/h Ib/s inch
Mpa (abs) Reamur L/s NL/s SL/s Ib/min feet
atm (abs) L/min NL/min SL/min Ib/h yeards
psi a (abs) MMCFD Nft3/s MMSCFD
psi g (gauge) ft3/s Nft3/min Sfti/s
mmHg (abs) ft3/min Nft/h Sft3/min
kg/cm?(abs) ft3/h Nm3/min Sft3/h
m3/min Sm?/min
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Advanced

Click Advanced to open Advanced tab.

SETTINGS - 0O x
Units Advanced

General 4 Analysis

Log Service Request v
S_etal[3]
S_eta2[3]
S_P[E]
S_T[%]

4 Map Digitization

W W W

[FE]

Minimum Curves Per...

Minimum Points Per C... 4

0K CANCEL

In Analysis you could:

=  Enable / Disable the “Log Service Request” (enabling this box the software is able to create a XML file called
“Last Request.xml”, see TROUBLESHOOTING/FAQ section for more details)
(It’s recommended to enable the “Log Service Request”, see TROUBLESHOOTING/FAQ for more details)

= Define the values of the diagnostic thresholds S_etal, S_eta2,S_p and S_T (see PERFORMANCE ANALYSIS
section).
(It’s recommended to set S_etal>S_eta2, anyway both < 5)

In Map Digitization you could edit the values of:

= Minimum Curves Per Map (always = 3)
= Minimum Points Per Curve (always > 3)

Once you defined these values, in Map/Numerical Digitization you could only increase the values of Curves Per Map
(digitizing more curves than minimum) and Points Per Curve (see HOW UPLOAD A MAP section).

Click OK to save the configuration.

Click CANCEL to exit.
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General

Click General to open General tab.

SETTINGS m I 4

Units
Advanced
STEE 4 |Import Export

Export Location CiIndustrial Plants Consultants\IPC CMap 2.00\Export

4 Performance Compare
MapCurveColor Pallete... (Collection)
Mazximum Maps in Per... 10
0K CAMCEL

In Import/Export you could define the default directory to:

= export CMap objects in “Export Location”
=  import CMap Templates “Templates Location”

In Performance Compare you could:

= assign default colors for several performance maps in “MapCurvecolor”
= define the Maximum Maps in Performance Compare

Click OK to save the configuration.

Click CANCEL to exit.
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OTHER FEATURES

In this section you will find info and instructions about the followings main tabs:

=  Performance
= Help

Performance

The PERFORMANCE tab of the Ribbon bar provides 2 shortcuts as:

Home PERFORMAMCE HELP

K @ v NEW, to open the PERFORMANCE SETUP form in MACHINE

NEW ~ OPEN v OPEN, to open the PERFORMANCE ANALYSIS form of a

selected performance

Help

The HELP tab of the Ribbon bar provides 4 shortcuts to guide the user.

Home PERFORMAMNCE HELP

TUTORIALS FAQ CONTACT MANUAL

s
|

TUTORIALS: clicking this shortcut, a tutorial video will start to help you to create the different objects (from
project to mix), calculate the performances, run the performance analysis, etc.

FAQ: clicking this shortcut, a pop-up will open where you could find the answers to any issues or also the
troubleshooting about CMap 2.0 operations.

CONTACT: clicking this shortcut, the form CONTACT US will open where you could contact the IPC CMap support
team by e-mail for any comments or questions or clarifications.
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@ CONTACT US

Marme™ ;
E-mail* ;
Phone® :

Comments and questicns™ !

SUBMIT

MANUAL: clicking this shortcut, the “USER GUIDE OF CMAP2” document will be opened.
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MANAGEMENT OF WINDOWS

CMap 2.0 offers the possibility to modify the layout of windows as the user prefers arrange them.

As you have already seen in CENTRIFUGAL COMPRESSOR CONFIGURATION section, the default layout of Home is
shown:

€ 1pc cmap 20 - =5 x

Home PERFORMANCE REPORT HELP

@ MAALIirPe 2D B I
NEW NEW NEW NEW NEW NEW NEW SAVE E  IMPORT IMPORT EXPORT SETTINGS
PROJECT MACHINE PHASE STAGE CURVE MIX L Template

New Open SETTINGS
Jatabase tree view - TUTORIAL PROJECT X ‘ 5 NI Projects - 1
bl Project info T Project
v [EE MF_SystemProjectprj — [ MF_SystemProject.prj
+ B SF_SystemProject2Simple.prj |5 SF_systemProject2Simple.prj
+ B 5F_SystemProjectinterCoolerp [ SF_SystemProject2lnterCooler,
+ BB 5F_SystemProject2SideStreamp Name ‘TUTORLALPROJECT ‘ Loco. [ SF_systemProject2SideStream,
+ 5| TUTORIAL PROJECT.prj [EE] TUTORIAL PROJECT prj
Version ‘
me | |
|
(¥) PROJECT INFO
(¥) REVISION
4 3
SAVE CANCEL
Unassigned Machines | All Projects

Communication Bar

In the Work Area the TUTORIAL PROJECT is opened (as example).

The windows of default Home are arranged as follow:

= Database tree view Window is on the left
= Communication bar Window is down
= Unassigned Objects and All Objects Windows are on the right

Each of above windows provides the following buttons:
2]

Auto Hide Auto Hide: clicking this button, the window is hidden.

Databaze tree view TUTORIAL |

; m MF_SystemProject.prj

» [H SF_SystemPraject2Simple.pr]

b m SF_SystemProject2InterCooler.prj
; m SF_SystemProject2SideStream.prj
; m TUTORIAL PROJECT prj

[=]
o
W
[=n
W
[l
m
=
@
m
<,
o
=

MName

Versicn Version

Motes Notes

[
[
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To visualize the minimized window click or mouse over the title of window. w? Database.. « & T—X
—Pc Q
ﬁ alizer
= || MF_Systempy| ==
5
To restore the window click again Auto Hide. < m SF_SystemPre -
i m SF_SystemPrc

EE SF_SystemPre| 5 project
[ TUTORIAL PR

~In Window Position: clicking this button, you’re presented with 4 display choices via a menu.

Window Position
Float

Dock
Diock as Tabbed Document
Auto Hide

Float: clicking this button, the window will float and you will be able to move it to a new location in the screen. The

button is active if the window is docked.

To float a window you can also hold left mouse on the window Title bar.

You can select among UP, DOWN, LEFT or RIGHT in the main screen or a position within the Work Area.

- = x
Home ~ PERFORMANCE  REPORT  HELP
NEW  NEW SAE SV IMPORT IMPORT EXPORT ~ SETTINGS
PROJECT MACHINE SHAGE STAGE CURVE M Template
New e SETTINGS
TUTCRIAL PROJECT X @ up = Al Projects -1

h—d
Visualizer [Project
EE MF_SystemProject.prj

[ SF_SystemPraject2Simple.prj
m SF_SystemProject2InterCooler,|
FE SF_SystemProject2SideStream,
[ TUTORIAL PROJECT.prj

Database tree view =

| “la

v BB MF_SystemProject.prj

» BB 5F_SystemProject2Simple.prj E

v EBE SF_systemProject2InterCooler.pr —

v B 5F_systemProject2SideStream. pr E D

» BB TUTORIAL PROJECT prj E RIGHT @'
T ;

WORK AREA

4 »
Unassigned Machines | All Projects |—

Commun|

-1
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Clicking a Work Area button, the window will be docked in the Work Area as tabbed document.

The Work Area buttons are:

UPwa, (docks the window over the other windows of Work Area)

UP wa
J MIDDLE DOWNwa, (moves the window under the other windows of WA)

LEFT wa D = [_—l DOWN wa

DOWN wa RIGHTwa, (moves the window to the right of the other windows of WA)

WORK AREA

LEFTwa, (moves the window to the left of the other windows of WA)

MIDDLE, (allows the window to overlap the other windows of WA).

Dock: clicking this button, the floating window will be docked in the previous location. The button is active when the

window is floating.

Dock as Tabbed Document: clicking this button, the window will be docked directly as tabbed document (the same

shortcut of MIDDLE button of WA). The button is active when the window is docked outside the Work Area.

Auto Hide: see the previous description .
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REPORT

CMap2.0is able to print out 2 types of REPORT files: by excel spreadsheet and/or PDF format.

XLS REPORT

This Report will be arranged as follow:

- Sheet 1 - “General Data”, includes the info about Project, Machine, Stage (Id, Eta_Mech, Eta_volum)
1
2 Project name : Tutorial
3 Machine name : TUTORIAL MACHINE
4
5 |Stage name: TUTORIAL STAGE
6 [Impeller diameter : 600 mm
7 % Volumetric Efficiency: 100
& % Mechanical Efficiency : 100
9
- Sheet 2 - “Reference Condition”, includes:
e the reference inlet conditions (p1, T1, Gas mixture, Mw)
A B e D
1
2 |Inlet pressure (P1): 40,2 bara
3 Inlet Temperature (T1) : 50 Celsius
4 | Mix Molecular Weight : 19,55 kg/kmol
5 |Mix name: Tutorial MIX
6 Gas Mole fraction
7 Methane-CH4 0,8
8 Ethane-C2H6 0,15
9 Propane-C3HE 0,05
10
e the couple of reference maps both numerically and graphically
El
]
7 [ Speed: 6825 [ Speed: | 6485 [ Speed: | 5850 [Speed: | 500 [ Speed: 4550
8 P2 [bar a] (T2 [Celsius] [Q[m*3/m] /@ [m*3/h] P2 [bar a] T2 [Celsius] 1Q [m*3h] P2 [bar a] T2 [Celsius]
9 446874547 104718742 1450621309 419402329 953878966  136,0456853 3657,14733 82,8690127  119,9434708 3220,62208 71,8181818  104,7022386 279586128 62,7859238  92,0350892
1 | 1298550887 | a9,0a95a7
11 6B60,12348 00722474 127333822 6139,85081 86,6169022 122,5932622 514564414 77,2238514  110,7665726 4397,70767 66,9599218 98,08952124 3791,39815 59,9120235 B6,27471668
12 | 742935715 [ 1242502529 | 583810628 71,2365591 [ 207915885 | 57,286804
13 7997,93603 73,1804852 114,5000723 7463,80655 69,4481472 1082638777 6439,46727 645650049  99,22426415 546968681 59,5698925 B9,328B147% 4513,71159 55,3958944 8179283301
14
15
16 r N
17 P2-Q MAP T2-Q MAP
ig 147,703
i‘; 102,626 127702
22 S8 127,703
23 = ——8825 El ——E8I5
2 § wex —6a8s § umme 3
5 v —reY ';‘ 107,703 —— 5350
26 72626
7 —5200 97,78 —5200
5 2626 ——2550 . ——4550
29
30 52,626 t T t T T e
1 2656,068 3556,068 2656068 5656,068 6655,068 7656063 2656,082 3656,063 856,088 656,088 556,068 7656,088
32 a[m"3/n] a[m3/n]
33 = -
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- Sheet 3 - “Performance condition”, includes:

e the new performance inlet conditions (p1, T1, Gas mixture, Mw)

=

LN = Y R R T ]

A

Performance name :
Inlet pressure (P1) :
Inlet Temperature (T1) :
Mix Molecular Weight :
Mix name :

Gas

Methane-CH4
Ethane-C2H6

l
b

B =

off design

38 bara

52 Celsius

18,85 kg/kmol

off design mix
Mole fraction

0,8

0,2

e the 5 typical CMap2.0 performance maps (or curves) both numerically and graphically and the

results of analysis.

P2 MAP

—m0
=0

3216233662 E6,TEE082  W0G1202641 79521804 0TG4 28219023

JE6266221 £4,335222 1031658427  TT5E3316 07234226 30708416
4023070768 2238331 1006241003 72324541 07263294 32632961
4626485328 £0,67802 STBI0ITEVY ETOT4088 OTOTE2IT 33904333
49E1807226 62032787 9428142368 604083 06223233 34661695

6341131 08524085 4626762

5298326445 GHIEETM  90,63187453

3636456665 75599451 1197944413 10138886 07104506 41293588

4182 BBZE0E 74258416 TETOVES96 98844176 07262692 45007972
General Data Reference Condition | Performance Condition

o1 5600 m3th

7]

T2 MAP

H
&

B
g

18137

12 fekbs)

105157

s smam

—
——am

— g

65bara B67lbara 256 107 Celsiusi07.26 Celsiu: 026 7VBINLZ2 JikeB1872E1 ke 461

14

057

0,708

501

513637 kW

PDF REPORT

This Report will be arranged as follow:

- Part 1:includes info about Project, Machine, Stage (Id, Eta_Mech, Eta_volum)

- Part 2:includes

e the reference inlet conditions (p1, T1, Gas mixture, Mw)

e the couple of reference maps both numerically and graphically

- Part 3:includes

e the new performance inlet conditions (p1, T1, Gas mixture, Mw)

e the 5 typical CMap2.0 performance maps (or curves) both numerically and graphically and the

results of analysis.
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TROUBLESHOOTING / FAQ

In this part of the user guide you could find the answers to any issues or also the troubleshooting about CMap 2.0
operations.

Troubleshooting

1) In PERFORMANCE SETUP, I launch the calculation through RUN ANALYSIS and | read this service exception:
Il creatore dell'errore non ha specificato Reason.
A Error: Unexpected at CompressorStage. Please report this error

Inner Exception:
Indice cltre i limiti della matrice.

Answer: this issue could occur when you edited:

= aninvalid value for Impeller Diameter in the Stage Tab, please verify both value and unit;
= aninvalid value for Inlet Pressure in Curve Tab, please verify both value and unit;

= aninvalid value for Inlet Temperature in Curve Tab, please verify both value and unit;

= aninvalid value for p1 in Performance Setup, please verify both value and unit;

= aninvalid value for T1 in Performance Setup, please verify both value and unit.

2) In PERFORMANCE SETUP, I launch the calculation through RUN ANALYSIS and | read this Configuration Error:

ﬁ,_ Allinlet condition fields are mandatory,

Answer: this issue could occur when one or more mandatory fields are not filled:

= ifInlet Pressure field is not yet filled, please enter the value and its unit
= ifInlet Temperature field is not yet filled, please enter the value and its unit
= if no gas mix has been selected, please select the gas mix from database

3) In PERFORMANCE SETUP, | launch the calculation through RUN ANALYSIS and | read this Configuration Error:

ﬁ" Minimum one input speed is required.
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Answer: this issue could occur when no speed number have been entered in INPUT SPEEDS. Please enter at

least one speed number and confirm it through ADD command.

In PERFORMANCE SETUP, | launch the calculation through RUN ANALYSIS and | read this Service Exception:

Il creatore dell'errore non ha specificato Reasan.

A Requested 4000 rpm, when admissikle minimum, maximum are 454920, 6823,93
, rpm

4)

Answer: this issue could occur when:

one or more required speed number is/are higher than maximum speed number (Nmax)

-
one or more required speed number is/are less than minimum speed number (Nmin).

In PERFORMANCE SETUP, | launch the calculation through RUN ANALYSIS and | read this Service Exception:

[ 25

Service Exception

. Il creatore dell'errore non ha specificato Reason.
i The same property cannot be set to the two maps

5)

Answer: this issue could occur if the uploaded maps are equal (for example both p2-Q). Please check the
uploaded maps, and then through Numerical Digitization you can modify the Y axis for the first or second map.

6) |am not able to save the Stage Tab when | click on SAVE button.

Answer: open the Communication bar, the following message could be shown:

single stage X

Stage Name single stage

Al

Imgeller Diameter 600 -

% Volumetric Efficiency |0

% Mechanical Efficiency I:l
bRl
NAME CREATED ON UPDATED ON
p2-t2 curve 9/8/2016 10:45:37 AM 9/8/2016 10:45:37 AM
SAVE CANCEL

[Communication Bar

Error saving stage.

Volumetric Efficiency must be between 0.1% to 100%.
Mechanical Efficiency must be between 0.1% to 100%.




Please edit a valid value of volumetric and/or mechanical efficiency. If you don’t know these values, you can
edit 100% for both efficiencies.

7) In PERFORMANCE ANALYSIS, | am not able to calculate the performance after clicking SOLVE button because
this Warning Message appear:

Please check value and unit of T2i and P2i (Measured Temperature and Pressure)
X edited:
% Etap Measzured not allowable

EtaP < 0

[ ]==]

Answer: this issue could occur when you edited:

= aninvalid value for measured Discharge Pressure, please verify both value and unit;
= aninvalid value for measured Discharge Temperature, please verify both value and unit;

This issue could occur also if you left the default value (0) for measured Discharge Temperature. In this case
please enter a valid value.
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FAQ

What is CMap
CMap deals with process gas centrifugal compressors for energy/Qil&Gas/Chemical Petrochemical plants,

It provides capability to predict centrifugal compressor performance in off-design conditions, with changes in
suction pressure, suction temperature and gas mix composition (available about 42 among most common gas
industry gas compounds).

4 Equation of state are available for gas modelling.

Which are possible applications of CMap?
Possible applications of the software are:

e Performance analysis

e Efficiency deviation trends (machine performance-based monitoring systems)
e Maintenance schedule

e Advanced anti-surge control systems, Anti-surge valves checks

e Compressor Inspections

e Investigations and RCAs

How to Use CMap

CMap is a software tool for prediction of centrifugal compressor performance in off design conditions.

To use CMap you need a set of reference data required to set up the compressor model.

These reference data usually are provided by the compressor OEM on data sheets and performance curves.

Following the compressor configuration you can run performance calculation in new conditions, analyse that
and generate detailed graphical and numerical reports.

What are required data for compressor configuration?

In CMap compressor configuration can be done using compressor performance curves in, at least 3 speeds or
3 Mach numbers, suction pressure and temperature, gas mix composition.

Having these data, you can configure a compressor in CMap and proceed to following analysis.

Which parameters should | use for compressor configuration?

To configure a compressor CMap needs two reference maps, called map-I and map-II.
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Each map is a set of at least 3 curves, linking two performance parameters among the following: flow, suction
temperature and pressure, discharge temperature and pressure, polytropic Head and efficiency, power and
compression ratio.

Many OEMs provide discharge pressure vs flow, polytropic efficiency vs flow, polytropic head vs flow but also
other curves may be provided such as compression ration vs flow, power vs flow, compression ratio vs flow.

User can choose which performance parameter to use for compressor configuration, usually following
available maps received from the compressor OEM. CMap automatically checks the compatibility of provided
curves and adapts calculation to available inputs. When provided curves are not compatible it generates a
message to the user.

What is the CMap workflow
CMap is easy and intuitive, the basic workflow consists of very few steps:

e machine configuration

e gas mix configuration

e performance calculations
e analysis and reports

All machine data, inputs and calculations are stored in a database and available for user reference and
consultation.

Which methods are available for data input?
In CMap the user can configure the machine providing compressor reference data in the following ways:

e Numerical input
e  Graphical input

Which are preferred maps to use in the compressor configuration?

According to our experience we prefer and suggest using discharge pressure vs flow as map-I and discharge
temperature vs flow as map-I|

How many compressor may | configure in CMap

User can configure unlimited number of projects and machines in CMap limited only by the available
computer memory.

Which EOS can be used in CMap
The following equation of state are available in CMap
o Lee Kesler (LK)
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Peng-Robinson (PR)
Modified Benedict-Webb-Rubin for Freon R134a (MBWR)
Gerg2008 - optional

How the analysis tool works?

The analysis tool works in fact in these ways:

a)

b)

c)

Flag on inlet flow (Q):
The user enters the measured inlet flow as reference value.

The user may input discharge pressure, discharge temperature and power as measured values to be
checked.

CMap calculates discharge pressure, temperature and power and provides indication of deviation of
measured values from calculated ones

CMap calculates also polytropic Head and efficiency

Flag on discharge pressure (p2):
The user enters the measured discharge pressure as reference value.

The user may input the inlet flow, discharge temperature and power as measured values to be checked.
CMap calculates inlet flow, discharge temperature and power and provides indication of deviation of
measured values from calculated ones

CMap calculates also polytropic Head and efficiency

Flag on discharge temperature (T2):
The user enters the measured discharge temperature as reference value.

The user may input inlet flow, discharge pressure and power as measured values to be checked.

CMap calculates inlet flow, discharge pressure and power and provides indication of deviation of
measured values from calculated ones

CMap calculates also polytropic Head and efficiency

Which gas compounds are available in CMap?

CMap 2.0 standard library already includes the following gas components:

ltem Gas name: Formula
1 Acetylene C2H2

2 Ammonia NH3

3 Argon Ar

4 Benzene C6H6

5 Iso-Butane C4H10
6 n-Butane C4H10
7 Iso-Butylene C4H8

8 Carbon Dioxide Cc02

9 Carbon Monoxide co

10 Chlorine Cl2

11 n-Decane C10H22
12 Ethane C2H6
13 Ethyl Acohol C2H50H
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14 Ethylene C2H4
15 Helium He
16 n-Heptane C7H16
17 n-Hexane C6H16
18 Hydrogen H2
19 Hydrogen Chloride HCI
20 Hydrogen Sulphide H2S
21 Methane CH4
22 Methyl Alcohol CH30H
23 Nitrogen N2
24 n-Nonane C9H20
25 Iso-Pentane C5H12
26 n-Pentane C5H12
27 n-Octane C8H18
28 Oxygen 02
29 Propane C3H8
30 Propylene C3H6
31 Sulphur Dioxide S02
32 Water Vapour H20
33 1-Butene C4H8
34 2-Butene C4H8
35 1.3 Butadiene C4H6
36 Ethyl chloride C2H5CI
37 Methyl Chloride CH3Cl
38 Pentylene C5H10
39 Propadiene (Allene) C3H4
40 Methyl Acetylene

(Propyne) C3H4
41 Toluene C7H8
42 Freon R134a CH2FCF3

Can | export data from CMap

Yes, CMap allows to export data in the following ways:

-full DB export, this can be useful for migrating your entire DB from one computer to another
-project element export (project/machine/curve/gas mix)

-calculation result .pdf export

-calculation result .xls export

Which are hardware requirements for CMap?

e  Physical machine
e  Minimum CPU speed of 1.33GHz.
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e  Microsoft Windows 7 with Service Pack 1 or higher (Microsoft Windows 8, Microsoft Windows 10).

e 512 MB of RAM.

e 250 MB of available hard-disk space for installation.

e 1024 x 768 display (1280 x 800 recommended) with 16-bit color

e A high-quality OpenGL graphics card can make a significant difference to the graphics performance.

e CMap is supplied on DVD. DVD-ROM drive is recommended. USB key option is possible

e CMap software doesn't operate without Sentinel HASP Hardware key. The key is sold with the software

e An important requirement is related to the user rights on installation PC: the user must have
administrator rights because CMap1.0 must be run with administrator privileges

e Three-button mouse or a two-button mouse with a wheel is strongly recommended. Such mouse
facilitates the manipulation of many of the views used.

What is the stand-alone licence?

With this option the CMap software is provided with a safety hard key (USB dongle).

The hard key is necessary to allow the software to run on a single PC. It is possible install the software on
several machines but to run, it will be necessary mount the hard key (that can be used on different
computers).

What is the LAN option?

With this option the USB dongle can be mounted on any computer on your local network. The CMap software
can be activated from any one of the computers connected to the same network where the software is
installed. The number of the computers that can simultaneously run the CMap software depends on the
number of licensed seats
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SUPPORT AND ASSISTANCE

If you have got any problem or for any additional info, we invite you to contact us at the following addresses:
IPC Srl - Industrial Plants Consultants

Www.ipc-eng.com

Via Paradiso, 18/F

70026 Modugno (BA), Italy () I P ‘

CMapsupport@ipc-eng.com
psupport@ip & INDUSTRIAL PLANTS CONSULTANTS
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