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1 Introduction

FluidLab® PA initial window

FESTO
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EasyFort D34
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@ 2008 ADIRC & Festa Didactic GmbH & Co. Yersion 3.0 A2 ‘ |

ADIRO Automatisierungstechnik GmbH

Language

In combination with EasyPort digital/analogue, FluidLab® PA software provides users
with the ability to measure and analyse signals from up to 8 digital and 4 analogue
inputs, and 2 analogue outputs.

The following three main functions have been integrated into FluidLab® PA:

M as in measure, i.e. acquire and evaluate measured quantities
from up to 8 digital / 4 analogue input signals

C as in control, i.e. binary or continuous control
of up to 8 digital / 2 analogue outputs

R as in regulate, i.e. freely selectable closed-loop control functions
such as 2-point, P, I, Pl and PID control

© Festo Didactic GmbH & Co. KG FIuidLab® PA



Introduction

Station-specific tasks which can be executed with FluidLab® PA include:

e Commissioning and testing of an MPS® PA station

e Analysis of process components and controlled systems included in an MPS® PA
station

e Observation and analysis of process sequences at a station

e Experimentation with, as well as configuration and optimisation of control
processes
(2-point, P, PI, and PID controllers)

e Analysis of control response

In combination with MPS® PA stations, work is possible with the following controlled
systems:

o MPS® PA Filtration Station — pressure control system

e MPS® PA Mixing Station — flow control system

e MPS® PA Reactor Station — temperature control system
o MPS® PA Bottling Station - filling-level control system

The following control functions can be set up for these 4 controlled systems:

e MPS® PA Filtration Station
— 2-point control of the pressure control system with a standard analogue
signal
— Continuous-action control of the pressure control system with a standard
analogue signal

e MPS® PA Mixing Station
— 2-point control of the flow control system with a standard analogue signal
— Continuous-action control of the flow control system with a standard
analogue signal

e MPS® PA Reactor Station
— 2-point control of the temperature control system with a standard analogue
signal
— Continuous-action control of the temperature control system with a standard
analogue signal

e MPS® PA Bottling Station
— 2-point control of the filling-level control system with a standard analogue
signal
— Continuous-action control of the filling-level control system with a standard
analogue signal

6 © Festo Didactic GmbH & Co. KG = FluidLab” PA



Introduction

1.1
MPS® PA system

Festo Didactic’s process automation and technology learning system is geared
towards various educational backgrounds and vocational requirements. The MPS®
PA system allows for training and vocational education which is targeted at real-life
company situations. The hardware is comprised of didactically prepared industrial
components.

The MPS® PA system provides you with a convenient and practically oriented
method, by means of which you can convey new key qualifications including:

e Social competence
e Technical competence
e Methodological competence

In addition to this, teamwork, willingness to cooperate and organisational skills can
be trained as well.

Actual project phases can be taught in training projects. These include:

e Planning

e Assembly

e Programming

e Commissioning
e Operation

¢ Maintenance

e Troubleshooting

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA



Introduction

1.2
Training aims

Training aims can be pursued in the following areas:

Process engineering

Read and prepare flowcharts and documentation

Electrical engineering

Correct wiring of electrical components

Sensor technology

Correct use of sensors
Measurement of non-electrical, process engineering and control technology
values

Control technology

Fundamentals of closed-loop control technology

Expansion of measurement chains into closed-loop control circuits
Analysis of controlled systems

P, land D controllers

Optimisation of a controlled system

Commissioning

Commissioning of a controlled system
Commissioning of a process system

Troubleshooting

Inspection, maintenance and servicing of process systems
Control and observe processes using a PC
Systematic troubleshooting for a process system

© Festo Didactic GmbH & Co. KG = FluidLab” PA



Introduction

1.3
Important instructions

1.4
Obligations of the
operating company

1.5
Obligations of the trainees

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA

Fundamental prerequisites for safe use and trouble-free operation of FluidLab® PA
include knowledge of basic safety precautions and safety regulations.

These operating instructions include the most important directions for safe use of
FluidLab® PA software.

In particular the safety precautions must be adhered to by all persons who work with
FluidLab® PA.

Beyond this, all pertinent accident prevention rules and regulations, which are
applicable at the point of use, must be adhered to.

The operating company undertakes to allow only those persons to work with
FluidLab® PA who:

o are familiar with the basic regulations regarding work safety and accident
prevention, and have been instructed in the use of FluidLab® PA software.

e have acknowledged by signature the fact that they have read and understood the
chapter concerning safety, and the warnings in these operating instructions.

Personnel are tested at regular intervals for safety-conscious work habits.

All persons who have been entrusted to work with the MPS® PA system undertake to
complete the following steps before beginning work:

e Familiarise themselves with the basic regulations regarding work safety and
accident prevention

o Acknowledge by signature the fact that they have read and understood the chapter
concerning safety, and the warnings in these operating instructions



Introduction

1.6 FluidLab® PA is configured using state-of-the-art technology and in accordance with
Dangers associated with recognised safety rules. Nevertheless, life and limb of the user and third parties may
FluidLab® PA be endangered, and the machine or other property may be damaged during its use.

FluidLab® PA may only be used:
e For the intended purpose

e When its safety functions are in perfect condition

Faults which may impair safety must be eliminated immediately!

10 © Festo Didactic GmbH & Co. KG = FluidLab” PA



Introduction

1.7
Guarantee and liability

1.8
Recommended operating
conditions

Our “general terms and conditions of sale and delivery” are always applicable.
These are made available to the operating company no later than upon conclusion of
the sales contract. Guarantee and liability claims resulting from personal injury
and/or property damage are excluded if they can be traced back to one or more of
the following causes:

e Use of the machine for anything other than its intended purpose

e Improper installation, commissioning, operation and maintenance of the
machine

e Operation of the machine with defective safety equipment, or with improperly
attached or non-functional safety and protective equipment

o Non-compliance with directions included in the operating instructions with
regard to transport, storage, installation, commissioning, operation,
maintenance and set-up of the machine

e Unauthorized modifications to the machine

¢ Inadequate monitoring of machine components which are subject to wear

e Improperly executed repairs

o Disasters resulting from the influence of foreign bodies and acts of God

Festo Didactic hereby excludes all liability for damages incurred by trainees, the
training company and/or any third parties, that occur during use of the system in
situations which serve any purpose other than training and/or vocational education,
unless such damages have been caused by Festo Didactic due to malicious intent or
gross negligence.

This software has been developed and manufactured exclusively for further and
vocational training in the fields of process automation and communication. The
respective training companies and/or trainers must ensure that all trainees observe
the safety precautions which are specified in the accompanying documentation.

Use for intended purpose also encompasses:

e Compliance with all directions included in the operating instructions
e Completion of inspection and maintenance tasks

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA 11
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2 Safety precautions

A\

General information

Trainees may only work at the station under the supervision of a trainer.
Observe specifications included in the data sheets for individual components and
in particular all safety instructions!

Electrical

Electrical connections must only be made or broken in the absence of voltage!
Use low voltage only (max. 24 V DC).

The heater is operated with 230 V AC electrical power. Observe all applicable
safety regulations during commissioning! (DIN VDE 0113 [EN 60204])

Pneumatics

Do not exceed the maximum permissible pressure of 800 kPa (8 bar).

Do not switch on compressed air until all of the tubing connections have been
completed and secured.

Do not disconnect tubing while under pressure.

Be especially careful when switching on compressed air. Cylinders may advance
or retract automatically.

Mechanical components

Mount all components securely to the base plate.

Do not touch the station unless all moving parts have come to a complete
standstill.

The pump must be positioned so that it is submerged. The inlet nozzle must be
positioned underneath the outlet nozzle (see data sheet).

© Festo Didactic GmbH & Co. KG = FluidLab® PA 13



Safety precautions

Process engineering

e The containers must only be filled during voltage-free status!
Switch off 24 V DC and 230 V AC supply power!

e Use clean, drinking (recommended) tap water, to ensure a longer period of
maintenance-free operation of the stations (pump).

e The maximum permissible operating temperature of +65° C for the containers
must not be exceeded.

e The submersible heater may only be put into operation when it is entirely
immersed in water.

e The maximum permissible operating pressure of 0.5 bar for the liquid in the
tubing must not be exceeded.

e The pump must not be permitted to run dry. The pump must not be used with
seawater, contaminated liquids or viscous media.

e Empty all liquid from the stations/system before changing the piping layout.

e Liquid can be emptied from the station by opening the drain valve!

14 © Festo Didactic GmbH & Co. KG = FluidLab” PA



3 Technical data

Parameter Value
Digital inputs Upto8
Digital outputs Upto8
Analogue inputs Upto4
Analogue outputs Upto2
Measuring ranges

Analogue input voltage 0to10VDC

Analogue output voltage 0to10VDC

Voltage signals may only be used in combination with the EasyPort digital/analogue!

© Festo Didactic GmbH & Co. KG = FluidLab® PA
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Technical data
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4 Transport / unpacking / scope of delivery

Transport
FluidLab® PA is supplied on a CD ROM.

The freight forwarder and Festo Didactic must be notified of any transport damage
without delay.

Unpacking
Carefully remove the packaging materials when unpacking the equipment. Make
sure that no damage occurs whilst unpacking the equipment.

Examine the equipment for possible damage after unpacking. The freight forwarder
and Festo Didactic must be notified of any damage without delay.

Scope of delivery

Check delivered items against the packing slip and your purchase order. Festo
Didactic must be notified of any discrepancies without delay.

© Festo Didactic GmbH & Co. KG = FluidLab® PA 17



Transport / unpacking / scope of delivery
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5 Installation

Note

5.1
Package design

5.2
Fluid Lab®~PA program files

Note

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA

The installation routine described applies to the FluidLab® PA version for the MPS®
PA Stations, as well as to the version for the Compact Workstation.

The Fluid Lab®-PA software is delivered on CD.

It comes packed in a setup.exe. To start the installation process just launch the
executable file out of the Windows® Explorer.

Fluid Lab®-PA needs several components of third party distributors to work
successfully. See the description below for details.

The basic components of the software package are:

e Fluid Lab®-PA program files

e EzOCX driver (Third party distributor files)
e LabVIEW® Runtime environment (Version 8.2.1)  (Third party distributor files)
optional

e FEasyPortUSB driver (Third party distributor files)

Table of the sub-folders created on your local system after the installation process
has been finished successfully:

Folder name Description

addFiles Folder for additional components like icons, internet links, etc.
Settings Folder where pre-settings are stored in.

German Files for the German version of Process Lab

English Files for the English language version of Process Lab.

Spanish Files for the Spanish language version of Process Lab

French Files for the French language version of Process Lab.

EzOCX Driver for the connection with the EasyPort USB

National Runtime for FluidLab-PA

Instruments

A main folder is defined in the setup routine where the folders specified above are
copied to. It is possible that files from third party distributors are copied to other
folders.

19



Installation

5.3
EzOCX driver

5.4
LabVIEW® runtime
engine 8.2.1

5.5
Hardware

The EcOCX driver is needed for communication between Fluid Lab®-PA software and
EasyPort USB via USB cable.

Because Fluid Lab®-PA is developed with LabVIEW® of National Instruments® the
software uses a runtime environment to be executed on your system.

Required hardware:

e PC (min.: Pentium Il 450MHz, 128MB RAM, 100MB free memory)
e MPS® PA Compact Workstation or EduKit® PA with I/0-board

22222229

X2

SNSSNSONS

2.32 . ==
¥
- — —

Hardware connections Compact Workstation — EasyPort USB

20
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EasyPort USB
I/0 terminal Syslink
SysLink cable

Analog terminal

Analogue cable, 15-PIN, parallel
Power supply 24V DC, 4,5 A

Labor cable with Safty plug(red/blue)
USB Cable oder PC data cable RS 232

© Festo Didactic GmbH & Co. KG = FluidLab® PA



Installation

5.6
Cable connections

5.7
Starting installation

5.8
Selecting the set-up
language

Select language

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA

All cable connections are described as an example for a Compact-Workstation with
EasyPort USB

e EasyPort USB - station: connect the Port 1 (Digital 1/0) of the EasyPort with the
XMAL socket of the 1/0 terminal (2) of the Compact-Workstation with a SysLink
cable (3).

e FEasyPort USB - station: connect the Port 3 (Analog 1/0) of the EasyPort with the
X2 socket of the analog terminal(4) of the PCS Compact-Workstation with a
analog cable (5).

e FEasyPort USB - PC: connect USB port of the EasyPort with PC with a USB cable
(8).

e FEasyPort USB — Power supply: connect the EasyPort power socket (- 24V +) to a
24VDC voltage supply

It is advisable to exit all other programmes before you start installing FluidLab® PA.

Insert the installation CD into the CD drive. An installation routine should start
automatically and assists you throughout the installation process.

If the installation routine does not start automatically, open Windows Explorer and
click the icon of the CD drive into which the CD has been inserted. Then click the
“setup.exe” file.

Various languages can be selected for the installation routine including German,
English, Spanish, French or Swedish. The language selection takes place in the first
dialog box.

Select Setup Language ﬂ

Select the language to uze during the installation:

W3

21



Installation

5.9 The FluidLab® PA version and the installer version are displayed in the welcome
Welcome window window.

Welcome to the FluidLab®-PA
V3.0 for CWS/EduKit PA &
FluidLab®-PA V3.0 for MPSE PA
Setup Wizard

Thisz will install FluidLab®-Pa, [Build 0.0.2.0] on vour compter.

It iz recommended that pou close all other applications before
cantinuing.

Click Mest to continue, or Cancel to exit Setup.

Cancel |

Welcome window

All of the subsequent windows included in the installation routine have the same
layout.

Click the “Next” button in order to continue to the next window.

Click the Cancel button in order to abort the installation process.

In the windows that follow, you can click the “Back” button to return to the previous
window.

22 © Festo Didactic GmbH & Co. KG = FluidLab® PA



Installation

5.10
License agreement

License agreement

In order to install FluidLab® PA software, you must accept the licence agreement.

Read the licence agreement carefully.
If you accept the agreement, select the “I accept the agreement” option.

License Agreement
Pleaze read the following important information before continuing.

Fleaze read the following Licensze Agreement. vou must accept the terms of thiz
agreement befare continuing with the installation,

Festo Didactic GmbH & Co. KG ["Festa'] ﬂ
Lizenzvertrag

Bedingungen wvon Festo fur die Nutzung von Softwarepaketen

|. Schutzrechte und Mutzungsumfang

[az Produkt beinkaltet D aterwerartbeitungzprogramme und die dazugehorenden
Programmbeszchreibungen. Deren Gezamthet wird im folgenden als Sw-Paket
bezeichnet.

Festo oder Dritte haben Schutzrechte an diesen S'W-Paketen. Soweit die Rechte LI

{* | accept the agreement

£ | do not accept the agresment

< Back I Mest » I Cancel

Click the “Next” button in order to continue the installation

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA
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Installation

5.11
Licence data

Licence data

Note

24

In order to ensure that you are authorised to use the full version of FluidLab® PA
software, you’ll need to enter your licence data during the installation process.

The needed information can be found on the back site of your CD-ROM cover (fields
labelled “User Name” and “Serial number”).

Be sure to enter these fields correctly. Upper case letters, lower case letters and
blanks must be entered as seen below! If any entries are incorrect, it will only be
possible to use the demo version of FluidLab® PA which has limited functionality.

Setup E|

Uszer Information
Pleaze enter pour information.

Idger Mame:
| Pleaze enter your licenze name here

Organization:

Please enter the name of pour organisation here

Serial Murnber:
| Pleaze enter wour zenal number here

¢ Back ” Mewxt » ][ Cancel

After completing your entries, click the “Next” button.

You are able to change the license status by editing the “FGB.ini” file manually with
Notepad.exe e.g. after the successful installation of Fluid Lab®-PA. This file can be
found in the main installation. Also for demo mode or false input the license can be
changed in the information window.

The file has to be layouted as follows:

First line: License name + carriage return + line feed
Second line: License key

© Festo Didactic GmbH & Co. KG = FluidLab® PA



Installation

5.12 Select a destination folder to which all of the files for FluidLab® PA software are to be
Destination location copied.

setop x|

Select Destination Location

Where should FluidLab®-P4, %30 far CWwWSAE dukit PA & FluidLab®-Pa, V3.0 for
MPSE P4 be ingtalled?

=1 Setup will inztall FluidLab®-Pa, 3.0 for CwS/E dukit PA & FluidlLab®-Pa 3.0
_,J for MPS®E PA into the following folder.

To continue, click Mest. [F pou would ke to select a different folder, click Browse.

IE:HF‘rngram Fileshdidactic\FluidLab-Pa_3 Browsze... |

At least 0,9 MB of free disk space is required.

< Back I Mest » I Cancel

Destination location

Click the “Next” button in order to continue the installation.

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA 25



Installation

5.13  Components Select the components that you would like to install.

setup x|

Select Components
YWwhich components should be installed?

Select the components you want to install; clear the components vow do not want bo
ingtall. Click Mest when you are ready to continue.,

full inztallation

FluidLab-Fa for Cw'S/Edukit PA 28ME &
FluidLab-Fa for MPS-Pa, 10,0 MB
Labtiew Buntime E rmvironment 8.2.1 56,0 kB
Ez0CH 05 ME
Handbuch/t anual 17,3 1B
FluidLab-Pa, for Compact 'workstation/E dukit PAEM] 3.7 MB
FluidLab-Pa, for Compact 'workstation/E dukit Pa[DE] 4.4 1B
FluidLab-Pa, for MPS-PAJEN] 25 MEB
i [ FluidLab-Pa, far MPS-PAIDE] 21 MEﬂ

Current selection requires at leazt 93,2 MEB of dizk zpace.

< Back I Mest = I Cancel |
Components
After selecting the desired components, click the “Next” button
List of components Parameter Description optional
Fluid Lab®-PA for All required program files (without required files from other | Yes
CWS/EduKit PA manufacturers)
Fluid Lab®-PA flr All required program files (without required files from other | Yes
MPS® PA manufacturers)
LabView Runtime Runtime for Fluid Lab®-PA Yes
Environment. 8.2.1
EzOCX Driver for data communication via RS 232 Yes
Manuals MPS®PA Manuals for MPS®PA in English and German Yes
- Manuals Manuals for Compact Workstation in English and German Yes
Compact Workstation

26
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Installation

Component selection

Parameter
N ® C t
FluidLab™ PA for ® ompac
Components FluidLab® PA LabView MPS"PA Workstation
® Compact . EzOCX
for MPS PA A Runtime Env. 7.1 Manuals

Workstation Manuals

FluidLab® PA for
® Yes Yes Yes Yes

MPS "PA
FluidLab® PA for
Compact Yes Yes Yes Yes
Workstation
User defined
. . X X X X X X
installation
Full installation Yes Yes Yes Yes Yes Yes

© Festo Didactic GmbH & Co. KG = FluidLab® PA
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Installation

5.14 Select the folder in the start menu, where the shortcuts required for FluidLab® PA
Start menu folder will be created.

setup x|

Select Start Menu Folder
YWwhere should Setup place the program's shortcuts?

Setup will create the program's shortcuts in the following Start benu folder.

To continue, click Mest. [F pou would ke to select a different folder, click Browse.

IFestD DidactichFluidLab-Pé 3.0 Browsze... |

< Back I Mest » I Cancel

Select start menu folder

Created shortcuts inside the start menu folder:

“Fluid Lab®-PA (CWS or EduKit PA)” — to start the software for Compact
Workstation
e “Fluid Lab®-PA (MPS-PA)” —to start the software for MPS®-PA
e “Uninstall Fluid Lab®-PA” — to uninstall the Fluid Lab®-PA software
o Internet sub folder with:
— Link to Festo Didactic home page
— Link to Adiro home page
e “Manuals” -Sub folder with links to the installed manuals
e Click the “Next” button in order to continue the installation.

Click the “Next” button in order to continue the installation.

Note: You need an active Internet connection to use the Internet shortcuts.

28 © Festo Didactic GmbH & Co. KG = FluidLab®™ PA



Installation

5.15 You can choose whether or not a desktop icon will be created for FluidLab® PA.
Additional tasks

Create a desktop icon

setun X
Select Additional Tasks

Wwhich additional tazks should be performed?

Select the additional tazks you would like Setup to perform while installing FluidLab®-Pa,

3.0 for CWwSAE dukit PA & FluidLab®-Pad 3.0 for MPSE P, then click Mest.

¥ Create an icon on the desktop

< Back I Mest = I Cancel
Click the “Next” button in order to continue the installation.
29
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Installation

5.16
Ready to Install

Ready to install

Note

30

This window displays a summary of all of the selections you have made so far.

Ready to Install

Setup iz now ready to begin ingtalling FluidLab®-Pa, W30 for Cw/S/E dukit Pa &
FluidLab®-Pad W30 for MPS® P on your computer.

Click Ingtall to continue with the inztallation, or click Back if vou want to review ar
change any zettings.

IJzer information:
Pleaze enter your licenze name here
Pleaze enter the name of your organization here

Drestination location:
C:\Program Files\didactichFluidLab-Pd,_3

Setup type:
full inztallation

Selected components:
FluidLab-Pa for 'S AEdukit Pa

FluidLab-Pé far MPS-Pé -
K 2|

< Back I Irstall I Cancel |

Click the “Install” button in order to start the installation.

The appearance of this window may vary depending upon the components to be

installed.

© Festo Didactic GmbH & Co. KG = FluidLab® PA



Installation

5.17 The window shown below appears during installation.
The installation process All required files are copied to the hard disk.

A progress bar shows the current status of the installation process.

Please wait until the installation process has been completed.
The length of time required for installation depends upon the PC specification.

setup x|

Installing

Fleasze wait while Setup install: FluidLab®-Pa 3.0 for Cw'S AE dubit P, &
FluidLab®-Pad W30 for MPS® P on your computer.

Ewtracting files. ..
C:hAFluidlab-Pa_CwShaddFileshFluidlab-Pa_Cw'S_3 0 Manual EN.pdf

-

Cancel

Installation process

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA
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Installation

5.18 The installation of the Active-X is automatically started.
Installation Active-X

Select Language ﬂ

Pleaze zelect the language that you would like to uze during the
installation,

Deutzch

corce_|

Select Language

Select language and click on ,,OK*.

32 © Festo Didactic GmbH & Co. KG = FluidLab® PA



Installation

43, EasyPort ActiveX Control ¥2.1 =
Yelcome

Thiz program will inztall EazyPort Activel Control V2.1 on pour computer.
Click on "Mext" to cantinue the installation process.
Click on "Cancel" to abort the installation.

LCancel |

EzOcx32

Click on the “Next” button in order to start the installation.

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA 33



Installation

End User License Agreement

34

In order to install EasyPort Active X Control, you must accept the licence agreement.
Read the licence agreement carefully.

If you accept the agreement, select the “I accept the agreement” option.

;,"-E'—-_ EasyPort ActiveX Control ¥2.1 il

End User License Agreement

Fleaze accept the licenze agreement below,

Fezto Didactic GmbH & Co. KG -
Software End Uzer Contract

THIS |5 & COMTRACT.

By INDICATIMG YOUR ACCEFTANCE BELOW, YOU ACCEPT ALL THE TERMS AND
COMDITIONS OF THIS AGREEMEMT.

Thiz Festa Didactic GrmbH % Co. k.G ['Festo"] End Uszer License Agreement accompanies a

a = o

" Dizagree

¢ Back I Heut = I LCancel |

Click on the “Next” button.
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Installation

¢Z EasyPort ActiveX Control ¥2.1

Please select the uzer group for which E aspPort Activel Control V2.1 iz to be installed.

Select User Group

Selec user groupe and click on the “Next” button.

© Festo Didactic GmbH & Co. KG FIuidLab® PA
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Installation

Select the destination folder to which the driver files will be copied

42 EasyPort ActiveX Control ¥2.1 =

Select Destination Folder

The inztallation program will copy E asyPort ActiveX Contral W21
on thiz computer into the following folder.

If wou want to uze another folder, click on *Browse. "

Destination Folder
’7 C:4%Program FilezhdidactichE asyPort

If wou do nat want to install E asyPart Actives: Control W2.1, stop the installation by clicking on
"Cancel”,

Help | < Back Heut = LCancel

Select Destination Folder

Click the “Next” button in order to continue the installation.
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42 EasyPort ActiveX Control ¥2.1

Select Program Manager Group

Select the program group where to install the EasyPort Activex Control W21 symbals:

Festo Didactic

Accessones
Adminiztrative Tools

Ca 071 - die Ofline Mall von Siemens Automation and Drives
CClearer

CorelDRah 3
CyberLink DD Solution
FESTO

Fezto Didactic

FESTO Software

WS Office

Mational Instruments

=

Help | < Back I Mexst > I

LCancel |

Select Program Manager Group

Click on the “Next” button in order to continue the installation.
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Acknowledge once again if you want to install the driver.

=2 EasyPort ActiveX Control ¥2.1

The installation of E aspPort Activel Control W21 iz prepared.

Start Installation

Click on the “Next” button in order to start the installation.
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Installation

Driver installation has been successfully completed.

EasyPort ActiveX Control ¥2.1

Installation Completed

EazpPort Actives! Contral V2.1 was successfully installed.
Click “'Finizh' to leave the inztallation program.

X

Installation Completed

Click on the “Finish” button in order to end the installation.
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Installation

After a successful installation of the Fluid Lab®—PA software program files a window
will appear as shown below.

This is the end of the Fluid Lab®-PA installation routine. Click the “Finish” —button to
complete.

]

Completing the FluidLab®-PA ¥3.0
for CWS/EduKit PA &
FluidLab®-PA ¥3.0 for MPS® PA
Setup Wizard

Setup has finished installing FluidLab®-Pé 3.0 for
CwSAEdulCt PA & Fluidlab®-PA W30 for MPS® Pd on your
computer. The application may be launched by selecting the
ingtalled icons.

Click Finish to exit Setup.

Installation complete
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Installation

5.19 The following window appears when the driver installation process has been
Installation completed.
Run-Time Engine 8.2.1

jZ# NI Lab¥IEW Run-Time Engine 8.2.1 o ] 4

NATIONAL
INSTRUMENTS

NI LabVIEW Run-Time Engine 8.2.1
Setup

Eit all indows programs before running this setup program.

This program iz pratected by copyright law and international treaties.
By installing thiz software you accept the accompanying icense
agreement(z].

7 Mational Instruments. 21 rights reserved.

< Back I Mest > I Cancel

Run-Time Engine
Setup

Click the “Next” button to start the installation.
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Installation

In order to install Runtime Engine 8.2.1, you must accept the licence agreement.
Read the licence agreement carefully.
If you accept the agreement, select the “I accept the licence agreement” option®.

ji# NI Lab¥IEW Run-Time Engine 8.2.1 Setup o ] 3

License Aoreement MNATIONAL
“Y'ou must agree with the license agreement below to proceed. VIHHHUMENTS'

NATIONAL INSTRUMENTS SOFTWARE LICENSE ﬂ
AGREEMENT

IMSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWMLOAD THE
SOFTWARE AMDVOR COMPLETE THE IMSTALLATION PROCESS, CAREFULLY

READ THIS AGREEMENT. BY DOWNLOADING THE SOFTWARE ANDICOR CLICKING
THE AFPLICABLE BUTTOMN TO COMFPLETE THE INSTALLATION FROCESS, YoOuUl
COMEEMT TO THE TERMS OF THIS AGREEMENT AMD YOLI AGREE TO BE BOLUMND

By THIS AGREEMENT. IF ¥OLI DO MOTWISH TO BECOME A PARTY TO THIS
AGREEMEMNT AMD BE BOUIMD BY ALL OF TS TERMS AND COMDITIONS, CLICK

THE AFPROPRIATE BUTTOMN TO CANCEL THE INSTALLATION PROCESS, DO NOT
INSTALL OR LISE THE SOFTWARE, AND RETURM THE SOFTWARE WITHIM j

{+ | accept the license agieement
| do not accept the license agreement

< Back I Mest > I Cancel

Licence Agreement

Click the “Next” button in order to continue the installation.
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ji# NI Lab¥IEW Run-Time Engine 8.2.1 Setup o ] 3

Select Features

NATIONAL
Pleaze select which features you would ke to install INSTRUMENTS

M1 Lab|E!

& Run-Time Engine

Feature De=zcription:

Libranez and ather files neceszsany to execute
LabIEW 8.2.1-built applications and shared
librariez. Includesz Ml Reports, 30 graph
support, and a browser plug-in that allows cli...

Thiz feature will be installed on the local hard
drive

Thig feature requirez 49EB an pour hard drive.

Browse |

Dizgk Cozt

Reszet

< Back I Mext > I

Cancel |

Select Features

Click the “Next” button in order to continue the installation.
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Installation

Acknowledge once again if you want to install Runtime Engine 8.2.1.

ji# NI Lab¥IEW Run-Time Engine 8.2.1 Setup o ] 3

Ready to Install the Application NATIONAL
Click Mext to begin installation. ﬁﬂﬂﬂumm'

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

Mational Instruments

< Back I Mext > I Cancel

Ready to Install the Application

Click the “Next” button in order to start the installation.
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Installation

Driver installation has been successfully completed.

ji# NI Lab¥IEW Run-Time Engine 8.2.1 Setup o ] 3

NATIONAL
INSTRUMENTS

NI LabVIEW Run-Time Engine 8.2.1
has been successfully installed.

Click the Finizh button to exit thiz installation.

€ 2007 National Instrurments. 211 rights reserved.

< Back I Finizh I Caneel

Installation complete

Click the “Finish” button to exit installation.

Notice It is recommended to restart your system after installation.
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Installation

5.20 FluidLab® PA software can be automatically removed from your PC. Click
Uninstall the Fluid Lab®~PA “Uninstall FluidLab® PA” in the start menu folder.

Please note that only FluidLab® PA files are removed during the uninstall process,
not files from other manufacturers.
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6 Layout and function

6.1 Start the software program.

Main menu
A short cut for starting the program is usually included in the Windows start menu
folder under “Start - Programs > Festo Didactic - FluidLab PA”.

If you selected the option to create a desktop icon for FluidLab® PA during the
installation process (see section 5.15, “Additional tasks™), it will now be visible on
the desktop:

Ei

u3

FluidLab® PA for MPS® PA

Click the icon to start FluidLab® PA for MPS® PA software.

© Festo Didactic GmbH & Co. KG = FluidLab®™ PA
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FESTO

FILTERING MIXING REACTOR

\ \ \ \ 1

- EasyPort D84
2
T
i ] P T M

@ 2008 ADIRG & Festo Didactic GmbH & Co. Version 3.0 aitiaize A

ADIRO Automatisierungstechnik GrmbH 4
B
5
6
7

Main menu window

This window is the software’s central component. You can access all of the functions
provided by FluidLab® PA from this window.

Number Function

1 Select a station

2 Set up interfaces

3 Display information

4 Language selection

5 Initialise communication to EasyPort
6 FluidLab® PA version

7 Your licence name
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6.2 FluidLab® PA is available in several languages. Click the “Language” button in the
Language selection main window. A dialogue box appears which permits language selection from the
following:
e German
e English

e French (available soon)
e Spanish (available soon)
e Other languages available upon request

English v Accept

Caricel

Language selection

6.2.1 Window captions

The captions used to identify components in FluidLab® PA can be changed. Use an
editor to do this, for example Microsoft® Notepad.

All relevant data is located in the folders included in the main FluidLab® PA folder,
and vary only with regard to their filename extensions:

e German window captions ...\German\ Regeln.GER
¢ English window captions ...\English\ Regeln.ENG
e French window captions ...\French\ Regeln.FRA
e Spanish window captions ...\Spanish\ Regeln.SPA
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!s Anlagen - Notepad

File Edit Format ‘iew Help

=10l x|

036:FILTERIMNG

037 IMIXING

038 :BOTTLING

039:REACTOR

g40:standardised

041 rphysical

042 1 CONTROL

043: Filtering

044 : Cemo

045: Measurement and control
046: Control

047 Meas U ement

045: Prop_w characteristics
040 Ramp

050: Contral

051 : 2-point contraller
052:
053:start dema

054 :5top demo

055:Fi114ng

056:Pump 1m2 on

057 :Flap 1M4 open
058:eutterfly valve 1M5 closed
059 :putterfly wvalve 1M5 open
0a0:Flap 1m4 closed

0l :Pump 1mM2 off

062 tEmpTy

063 :0DIGITAL IMPUTS

064 :DIGITAL CUTPUTS

065 :0iagram

086 ICONTROLLER SELECTION
067 1START COMTROLLER

065 physical
06%:standardised

O70:pelete

o7l:pdagram 1

Q72 :Dpiagram 2

073 :Dpiagram 3

074 :pre-select diagram
075:setpoint

07g:upper switching point

a |

e e e
Lt ed Ld Bl Pl B Pl Pl
R el O PN N ol e ]

Continuous-action controller

Microsoft® Editor for editing window captions

File structure

Note

50

Each line begins with a number which is followed by a colon. The window caption

begins after the colon.
It is not advisable to change the layout.

Change only the text, which appears to the right of the colon!

Use short captions, because long captions may not be fully displayed for some of the

software’s components!
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6.2.2

Popups

FluidLab® PA supports the software user by means of a popup function.
A short help text appears when the mouse pointer is moved over graphic
components. Position the mouse pointer over the respective component for a brief

period of time in order to display the popup.

The popups can be changed as desired (e.g. using Microsoft°Notepad).

Separate files exist for each language supported by FluidLab® PA, and only vary with
regard to their filename extensions. These files are located in the folders included in
the main FluidLab® PA file folder:

e German popup texts
e English popup texts
e French popup texts
e Spanish popup texts

...\German\ popup.GER
..\English\ popup.ENG
..\French\ popup.FRA
...\Spanish\ popup.SPA

1=k
File Edit Faormat Wiew Help

78 DELETE MOMENTARY CURVE ;I
79 :Record curves

80 TPUMP d4mL f ANALOGUE

H1 DI AGRAM

82 IPRESSURE SETPOINT

53 :DELETE DIAGREAM

54 ISWITCHIMG POINT, UPPER THRESHOLD

55 ISWITCHIMG POINT, LOWER THRESHOLD

1] TCONTROL GAIN

857 INTEGRAL ACTION TIME

85 DERIVATIVE ACTION TIME

59 :PRESSURE SEMSOR 1EL f EQO DIGITAL DISPLAY
[=10] tFILTER F101

ol  :FLOW SENSOR ZBL /7 EO

52 (TOP PROXIMITY SEMSOR 2BZ f EL

93 TPROMIMITY SEMSOR BOTTOM 253 f EZ

G4 PPROXIMITY SENSOR BOTTOM 2B4 ./ E3

=] PPROXIMITY SEMSOR BOTTOM Z2EBS f E4

=15 TPROMIMITY SERSOR TOP ZB6 f ES

a7 TPROXIMITY SEMSOR BOTTOM Z2EB7 f Ef

98 :RESERWVED FOR ZPA-FREE

90 :puMp ZMl S AQD

100 :PUMP 2MZ / Al

101 MIXKIMNG WALWVE ZM3 f AZ

102 MIXIMNG WALWE Z2M4 f A3

103 MIXKIMNG WALWVE ZM5 f Ad

104 :RESERWED FOR ZPA-BUSY

105 :SAVE

106 IMFORMATIORN

107 FLOAT SWITCH ZBL0

108 :FLOAT SWITCH 2B11L

105 FLOAT SWITCH ZBLl2

110 :FLOAT SWITCH 2B13

111 :TAME BZ0L

112 :TAMK B202 =
1] | H

Microsoft® Notepad with popup file
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File structure Each line begins with a number which is followed by a colon. The popup text
displayed in FluidLab® PA begins after the colon.

Example:

In order to change the popup text for the mixer, edit line 135.

DIGITAL QUTPUTS |
A3 AZ A1 A0

Ly
g 7 6 5 4 3 21

| [ML<ER 3M4 [ &3] |

Popup for mixer
Note The length of any given line in the popup file should not exceed 54 characters. If this
length is exceeded, the text might not be displayed in full.

All text files have been set up in advance for use with the MPS® PA stations.
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6.3 Click the “Information” button in the main window. A window appears containing
Information various information such as copyrights and system requirements.
x|
Urheberrechtlich geschitzt  @[2004] Mational Instruments Corporation ‘ ‘
Lizenz
| v Fesko, com/didactic '
[INFOS ENG] 4]
FluidLab® Pa For MPSE PA
‘ersion 3.0
ICopyright 2008; ADIRC Autamatisisrungstechnik. GrbH
vy, adiro,com
I_ompetence Centre for Process Automation For Festa Didactic
v, festo, comydidactic
ie-rnail: didi@feska, com
Table of contents
1 Hardware environmenk
2 Easy-Port DA
3 Adaptation of the kexts
1 Hardware environment
At least Pentium III P {800 MHz), 128 ME RAM,
lraphic resolution set to 1024 x 768 pixels.
IDperating system: Windows 2000, Wwindows XP Professional
2 Easy-Pork DA
[mportant note regarding EASY-Port-Di
Ipon shipment From the Factory, the software is set to COMIL
First determine which port will be used. _'I

Information window

If running in demo mode or at false input of the license the button “Lizenz” is visible.

E Lizenz m

Mame l

Code I— o

License input

Please enter your license name and code again. On right input the window will
automatically close. See backside of the Fluidlab-PA CD for license information.
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6.4 Click the “Settings” button in the main window. The settings window appears.
Settings

KZonf_Txt.eng
EasyPort
Jé ‘% ‘Z ¥ Beridl port COML (1) i the

Hefault selection,

Channel  Factor Dffset Filter  physical fyyou wank to use anather
erial port, select the

T Mesired part (COMZ .., COM4)

Ll

Pressure in [bar] 0,00 1,0000

0 1 tand close the

- . : ,— stup windaw, Then select the “
I — F4.un_@u,lm - |> |> @70& 11 Jﬂ . Lﬂ —_ Mljl =
Flow rate in [I/min 0,00 0,7500 0,800 ! d i od A d

veDom B et | 0,00]  EEEE gEEE. 2
Temparature in [DE] 0,00 IDJEDDDD =UJDUU 1

:U:@) 000 DM‘ 0’00 ‘ g * Analogue OUT ’ gw

Levelin [] 0,00 0,3000 0,000 1 0oz 4 & 8 10
_:”:@ e oo} 0,00 ‘ 1

Settings window

Note Please note that FluidLab® PA software, in combination with the EasyPort

digital/analogue, is only configured for processing signals within a range of 0 to 10
V.

Check the functions of binary sensors and actuators.

Digital inputs and outputs in the settings window

Check all analogue actuators for correct functioning. Adjust the slider in order to
change the analogue variable output.

Analogue OUT
m el

» 30,00

» glo00

Analogue outputs in the settings window
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Channel Factor Offset Filter physical

Pressure in [bar] 0,00 1,0000

- -
+U IEE?--I],I]I]

0,00

Channel 0

The 0 to 10 V analogue signal from a sensor must be converted to the corresponding
physical value.
This conversion is based on a straight line equation:

y=a-X+b

where a = factor, b = offset, x = sensor voltage and y = standardised measured
value.

Example:

A flow sensor reads out a voltage signal within a range of 0 to 10 V for a measuring
range of 0.3 to 9.0 litres per minute.

In this case, factor “a” is calculated as follows:

The offset is found by shifting of the line’s initial point to the origin.

o Y=b_03-0_,.,
a 0.9
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L/min
0.9 A
pa—
A
// > AY
—— L1-3

bf oy X
>
0 5 10V

Graph of straight line equation
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Description of the input
channels

Component Description
Channel 0 Analogue input channel 0
Factor by which input voltage is multiplied,
Factor O
default value: 0.6
Zero balancing,
Offset 0
default value: 0
Channel 1 Analogue input channel 1
Factor by which input voltage is multiplied,
Factor 1 y P g P
default value: 0.9
Zero balancing,
Offset 1
default value: 0
Channel 2 Analogue input channel 2
Factor by which input voltage is multiplied,
Factor 2 y P g P
default value: 10
Zero balancing,
Offset 2
default value: 0
Channel 3 Analogue input channel 3
Factor by which input voltage is multiplied,
Factor 3 y P g P
default value: 0.3
Zero balancing,
Offset 3 g
default value: 0
Filters Moving average method with 0 to 90 measuring cycles

default value: 2
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Digital inputs and outputs

58

170 allocations for the MPS® PA Filtering Station

Input bit Description

0 Pressure sensor 1B1 / EO
1 Top proximity sensor 1B2 / E1
2 Bottom proximity sensor 1B3 / E2
3 Top proximity sensor 1B4 / E3
4 Bottom proximity sensor 1B5 / E4
5 Butterfly valve open and flap down 1B7 / E5
6 Butterfly valve closed and flap up 1B9 / E6
7 1PA-FREE*-

Output bit Description
0 Blow-out pressure 1M1 / AO
1 Pump 1M2 /A1
2 Pump 1M3/ A2
3 Flap up 1M4 and close butterfly valve 1M5 / A3
4 3-way ball valve 1M6 /A4
5 Mixer 1M7 / A5-
6 Unused
7 1PA-BUSY*
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Analogue inputs and Input Description Analogue terminal
outputs channel
0 Pressure sensor, 0.05 to 6 bar /0to 10 V DC UE1
1 Unused UE2
2 Unused UE3
3 Unused UE4
Output Description Analogue terminal
channel
0 Analogue output voltage for UAL
blow-out pressure from 0 to 10 V DC
1 Analogue output voltage for UAZ
following pump station from 0 to 10 V DC
Note Before commencing work with FluidLab® PA, it is advisable to test each sensor and

actuator individually for correct functioning, and to make sure that the hardware has
been correctly connected.
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Digital inputs and outputs

60

Example: 170 allocations for the MPS® PA Mixing Station

Input bit Description

0 (Flow sensor 2B1 / EQ)
1 Top proximity sensor 2B2 / E1
2 Bottom proximity sensor 2B3 / E2
3 Bottom proximity sensor 2B4 / E3
4 Bottom proximity sensor 2B5 / E4
5 Top proximity sensor 2B6 / E5
6 Bottom proximity sensor 2B7 / E6
7 2PA-FREE*

Output bit Description
0 Pump 2M1 /A0
1 Pump 2M2 /A1
2 Mixing valve 2M3 / A2
3 Mixing valve 2M4 / A3
4 Mixing valve 2M5 / A4
5 Unused
6 Unused
7 2PA-BUSY*
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Analogue inputs and Input Description Analogue terminal
outputs channel
0 Flow sensor, 0.3to 91/min/0to 10V DC UE1
1 Unused UE2
2 Unused UE3
3 Unused UE4
Output L. .
Description Analogue terminal
channel
0 Analogue output voltage for the UAL
mixing pump from 0 to 10 V DC
1 Unused UA2
Note Before commencing work with MPS® PA, it is advisable to test each sensor and

actuator individually for correct functioning, and to make sure that the hardware has
been correctly connected.

© Festo Didactic GmbH & Co. KG = FluidLab® PA

61



Layout and function

Digital inputs and outputs

62

Example: 170 allocations for the MPS® PA Reactor Station

Input bit Description

0 Temperature sensor 3B1 / EO
1 Top proximity sensor 3B2 / E1
2 Bottom proximity sensor 3B3 / E2
3 Unused
4 Unused
5 Unused
6 Unused
7 3PA-FREE*

Output bit Description
0 Heater 3M1 /7 AO
1 Pump 3M2 /A1
2 Pump 3M3 / A2
3 Mixer 3M4 / A3
4 Unused
5 Unused
6 Unused
7 3PA-BUSY*
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Analogue inputs and Input Description Analogue terminal
outputs channel
0 Temperature sensor, 0 to 100°C/0to 10V DC UE1l
1 Unused UE2
2 Unused UE3
3 Unused UE4
Output L. .
Description Analogue terminal
channel
Analogue output voltage for the
0 UAL
heater from 0 to 10 V DC
Analogue output voltage for the
1 . UA2
mixer from 0 to 10 V DC
Note Before commencing work with FluidLab® PA, it is advisable to test each sensor and

actuator individually for correct functioning, and to make sure that the hardware has
been correctly connected.
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Digital inputs and outputs

Note

64

Example: 170 allocations for the MPS® PA Bottling Station

Input bit Description

0 Ultrasonic sensor 4B1 / EO
1 Top proximity sensor 4B2 / E1
2 Bottom proximity sensor 4B3 / E2
3 Diffuse sensor, bottle at beginning of conveyor belt 4B4 / E3
4 Diffuse sensor, bottle in filling 4B5 / E4
5 Diffuse sensor, bottle at end of conveyor belt 4B6 / E5
6 Unused
7 APA-FREE*

Output bit Description
0 Pump 4M1 /A0
1 Filling valve 4M2 Al
2 Conveyor motor 4M3 / A2
3 Feed separator 4M4 / A3
4 Unused
5 Unused
6 IP-N-FO* (PA conveyor belt busy)
7 4PA-BUSY*

* For system operation, no function in FluidLab® PA.
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Analogue inputs and Input Description Analogue terminal
outputs channel
0 Ultrasonic sensor,0to 31/0to0 10V DC UE1
1 Unused UE2
2 Unused UE3
3 Unused UE4
Output L .
Description Analogue terminal
channel
Analogue output voltage for the
0 UAL
pump from 0to 10 V DC
1 Unused UA2
Note Before commencing work with FluidLab® PA, it is advisable to test each sensor and

actuator individually for correct functioning, and to make sure that the hardware has
been correctly connected.
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6.5 Line colour, style, thickness etc. for the graphs can be changed to suit preferences

Graph settings as desired.

Move the mouse to the desired signal in the signal selection menu (see screenshot
below). Click with the left mouse key. A set-up menu appears.

S0 A
Su o

Graph settings

66
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Table of available functions in the measuring and control window (in conjunction
with the MPS® PA Mixing Station)

Function/name

Function/layout

Description

Digital inputs and outputs

| DIGITAL INPUTS

Ez E1 EO

8765 43 2 1

DIGITAL QUTPUTS |
A3 Az A1 40

5005
g 7 6 5 4 3 21

Actuators and digital sensors,
all disabled buttons are
displayed as deactivated by
appearing in light grey.

Analogue outputs

a0 0...10v

L

Analogue output channels, 0 to
oV

Measuring and control

Pre-select diagram
&
Diagram 1 | ~
Diagram3 -

Up to three characteristic curves
can be displayed here, one on
top of the other.
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FluidLab® PA software is subdivided into 7 main menus: 4 station and 3 information
and set-up menus.

Menu overview

— Configuration

FluidLab® PA software structure

— Prop_v characteristics— Espafiol

FluidLab PA
l l l l
MPS PA Station MPS PA Station MPS PA Station MPS PA Station

Filtering Mixing Reactor Bottling
— Demo —Demo — Demo — Demo
— Control — Control — Control — Control
— Measurement — Measurement — Measurement — Measurement
— Prop_v characteristics— System characteristicg— 2-point controller — 2-point controller
| Ram | Mix by quantit | Continuous-action | Continuous-action

P y4a y controller controller
— 2-point controller — 2-point controller
| Continuous-action [ Continuous-action
controller controller

Settings Language Information
— COM 1-4 — Deutsch L Copyright
— TEST Digital EA — English
— TEST Analogue EA  [— Francais
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7 Examples for MPS® PA Mixing Station

Use of FluidLab® PA software is explained using the mixing menu window as an
example.

Using FluidLab® PA software

FluidLab® PA

I |
MPS PA Station MPS PA Station
Filtering Mixing

Prop_v characteristics— Demo

Ramp — Control

— Measurement

— System characteristics
— Mix by quantity

— 2-point controller

| Continuous-action
controller

Note:

All of the menu items for the filtration, reactor and bottling stations are similar to
those included with the mixing station.
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7.1
Demo

|-l MPS-PA MIXING STATION

= 2.0.0 Mixing
f 2.1.0 Demo

2.2.0 Measurement .
2.2.1 Contral
2.2.2 Measureme
2.2.3 Syskem che
2.2.4 Mix by qua

= 2.3.0 Contral
2,3.1 2-poirt con
2.3.2 Continuous

| 7] e W 1

The “Demo” menu provides you with an introduction to the process used by the
MPS® PA Mixing Station.
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Demo sequence

70

1 “Start demo” button
2 Animation

3 Process

4 Steps

This part of the program is an auto-running animation [2] which appears in the
middle of the window. The demo sequence can be started at the top right [1].

A sequence of steps is displayed at the bottom right. The individual steps of the
demo sequence can be monitored here. Active steps [4] are identified by means of
LEDs.

The processes [3] are located between the steps. The next step cannot be executed
until the processes have been completed.
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If the “Demo” menu is exited, the animation is automatically stopped and reset.
The “Save” and “Print” options are disabled in this program component!
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7.2 The digital inputs and outputs can be set up and monitored in the “Control” menu.
Control

1
2
3
4
[ MPS-PA MIXING STATION
o i 5
~ . 2.0.0 Mixing |}z 2.2.1 Control X B [ e Bz01
Bz02
2,10 Demo R 100 G 100 B 100 B
Ernply
= 2.2.0 Measurement . - - H
2 2. Moasureme 205 DIGITAL INFUITS 6
2,23 System ch & £ &2 E7 E6 ES E4 E3 E2 EL ED
2.2.4 Mix by quan 282 FE- B BB R
3.0 Contral o 5765432 1
= +.Hontra 2B3 2B5
2,3.1 2-poink con —d —d
2.3.2 Continuous DIGITAL OUTPLITS
i 47 A6 A5 A4 A3 AZ A1 AD 7
[
M3 EEEELE ]
Gl 87654321 8
9
Diagram
T EofzB1 4
W ElzEz 4
W E2i2B3 @
¥ E3lzB4 @
¥ E4zEE 5
M Esizee 4
[T Eef2e7 &
|l P
M atjzmz
M aziemz
W azizme 4
Wladiams o | [ | T
e e
001 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
| 2 RN =1 Time K| B8] 10

Control

Return to main menu

Print

Save

Information

Animation window

Digital inputs

Digital outputs

Components (pump for example)
Display characteristic curves
Select control characteristics
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=
o
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The digital inputs [6] are displayed as LEDs. The digital outputs [7] can be switched
on and off manually at the user interface or in the animation window [5] by clicking
the components, for instance [8]. System performance can be monitored in the
animation window.

The control characteristics which are displayed in the diagram can be selected
individually. This is achieved by clicking the checkbox [10] on the left-hand side of
the diagram.

After selecting the desired components, click the “Diagram” button [9] in order to
start displaying the characteristic curves.

Control characteristics can no longer be selected or unselected after display of the
characteristic curves has been started!

The old characteristic curves are deleted in the event of a restart!
Options such as save [2], print [3] and information [4] are disabled during display of

characteristics.
You can return to the main menu by clicking the “Back” button [1].
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Measurement

B3 MPS-PA MIXING STATION

- 2.0.0 Mixing
2.1.0 Dema
- 2.2.0 Measurement .
2,21 Contral

£asurent
2.2.3 9ystem che
2.2.4 Mix by qual
- 2.3.0 Control
2.3.1 Z-paint con

In order to determine performance of the piping/pump system, the optimum
measuring range of the flow sensor and the operating range of the pump must be
known. Performance will vary depending upon the storage container from which

mediu

=

3! 2.2.2 Measurement

R 100

m is pumped to the mixing tank.

=
FESTO
= ] E201

G100 B 100
3 3

Ez202

Emnpty B203

)
m
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W LRE

12

DIGITAL INPUTS

E7 E6 ES E4 E3 EZ E1 ED

" BN N ey
8 7 65 4 3 2 1

2.3.2 Continuous
A7 A6 S B4 A3 AZ A1 AD 1
ECH .?D 0...10v 2
4,0 ’ml -
- D Pre-select dianram 3
ond E-i 4
=  Disgram2_ |
Ez5- | Diagram 3.0~
JE 2,0
F%_ 1,5+
1,0-
0,5
DJDEl_,El Z,IEI 4,IEI 6,IEI S,IEI 1EII,EI IZI,EI 14I,EI 16I,EI ISI,EI ZEII,EI
| 7] e PN 1 B B E|
Measurement
1 Activate output
2 Control voltage
3 Delete selected characteristic curve
4 Select characteristic curve
Analogue sensors and actuators can be operated and monitored in the
“Measurement” menu. Up to three characteristic curves can be recorded here,
superimposed on one another, allowing for a direct comparison of the controlled
systems.
Control voltage [2] can be set as desired from 0 to 10 V.
Click digital output AQ [1] in order to activate the output.
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Note If the pump does not function in the analogue mode, reset the jumper on the
connection board of the MPS® PA Mixing Station to “Analogue”.

The “Diagram” button has to be clicked in order to start the display. Selection can be
made from among three diagrams using the slider [4].
Switching from one diagram to another is not possible during display.

If the display is restarted, the new characteristic curve begins at time t=0. The

existing characteristic curve is only deleted if the “Delete” button [3] is clicked
before restarting.
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7.4
System characteristics

The volumetric flow rate from the mixing pump to the mixing tank must be constant
in order to assure good mixing results. The controller’s variable setpoint (working
point) should be selected such that the controlled system reaches the desired value.
In order to ascertain the working point, first the lowest possible value in the
controlled system is acquired (in this case lowest possible flow rate), and then the
highest possible value in the controlled system is acquired (in this case highest
possible flow rate). The working point is the mean value calculated from lowest and
highest possible flow rates.

Signal matching for the
sensor signal

Together with the downstream F/U measuring transducer, the flow sensor supplies a
voltage signal. This can be converted to litres/minute with the help of the data
sheets.

[ MPS-PA MIXING STATION =
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System characteristics

76

Momentary (current)output voltage
Maximum variable output

Time ramp

Pump factor

A W NP
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5 Pump offset
6 Sensor factor
7 Sensor offset
8

Display characteristic curve

Select the maximum variable output value for pump 2M1. By means of a time ramp
[3], values from 0 to the maximum output value are transmitted to pump 2M1. The
momentary (current) voltage value [1] is displayed in the extra window.

The pump factor [4] and offset [5], as well as the sensor factor [6] and offset [7], can
be set here in order to achieve an optimised characteristic curve for the system.
After clicking the “Start” button [8], the characteristic curve of the flow sensor is
displayed on the diagram.

The lowest and highest possible flow rates can be read directly from the graph in
order to determine the working point.

Functions such as “Save”, “Print” and “Information”, as well as changing to other
menus, are disabled while tests are being executed.
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7.5 This part of the program continuously monitors and sums up momentary volumetric

Mixing by quantity flow. Each drop of water is added up until the desired quantity is reached.
3! MPS-PA MIXING STATION =
5 8 1 FESTO
SAVE
200 Ming [+l 2.2.4 Mix by quantity | E201
2.1.0 Demo R 100 [ IDD B IDD :222

= 2.2.0 Measurement .
2.2,1 Control
2.2.2 Measureme
2.2,3 System che

DIGITAL INPUITS

E7 E6 ES E4 E3 EZ EL EO

[ B N N e ]
67 65 43 21

DIGITAL QUTPUTS

A7 A5 A5 A4 AT A2 A1 AD

L
Diesired quantity [ml] 1
B 201 ‘ ACTUAL 2
9w am7E
—16-
£ B 202 ACTUAL
c ) 200 205,189
B 203 ACTUAL
;) 200 189,756
Sensor Fackor  TOTAL 3
:v') 0,9  G06E21
START
i i 1
& 18 20 22

STOP

2.3.0 Control
2.3.1 2-point con
2.3.2 Continuous

A el

Flaw rate in [,
S

Mixing by quantity

1 Desired quantity [ml]
2 Actual flow rate value
3 Sum of flow rate values

Select the output value for pump 2M1. Enter the desired quantity [1] in millilitres for
each individual storage container, then start the display. The actual quantity [2]
which is pumped from the desired storage containers, as well as the total quantity

[3], are displayed.
7.6 A 2-point controller is a discontinuous controller with two states, for example if the
2-point controller actual value is less than the setpoint the pump is switched on, and when the actual

value is greater than the setpoint the pump is switched back off again. In order to
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5! MPS-PA MIXING STATION

— - 2,0,0 Mixing
2.1.0 Demo
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2.2.1 Contral

2.2.2 Measureme
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ensure that a final control element is not continuously switched on and off, upper
and lower switching limits [2 and 3] are included which result in a hysteresis which
extends above and below the setpoint.
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i SSSS= | Time K| 3
2-point controller
1 Standardised setpoint entry (0 ... 1)
2 Setpoint display [I/min]
3 Upper threshold value
4 Lower threshold value

Select the output value for pump 2M1 (recommended: 10 V) or reset the jumper on
the connection board of the MPS® PA Mixing Station to “digital”. Enter the setpoint
value [1]. which is normalised, i.e. the value is between 0 and 1. This value can be
converted to a physical quantity, and corresponds to the value in the diagram.
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A limit can be set above the setpoint using the upper threshold value, and another

below the setpoint by the lower threshold value. These values correspond to the
physical quantity.

Start the control process by clicking the “Start” button.
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7.7 As opposed to 2-point controllers, continuous-action controllers generate a

Continuous action continuous signal for the output variable, the magnitude of which depends upon
controller system deviation.
i+ MPS-PA MIXING STATION =l
L § | FESTO
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Continuous action controller

Select either DIN or UNI PID controller
Controller parameters

Actual value of the controller section
Configure controller types

A WDN PP

Select either the DIN or the UNI PID controller [1].

With the DIN PID controller, the P component is connected in series so that it
influences all other components.
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Kp=1

P I
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With the UNI PID controller, all components are set up in parallel and thus do not
influence each other.
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Configure your controller type by clicking the respective checkbox [4].

The following types of controllers can be configured:
P controller

| controller

PI controller

PD controller or

PID controller

Enter amplification factor [2]. Select the desired form of presentation [5] for the

graph display. Start the control process by clicking the “Start” button. The actual
value of the controller section is displayed [3].
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7.8
Prop_v characteristics

5! MPS-PA FILTERING STATION
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The controller’s variable setpoint (working point) should be selected such that the
controlled variable of the controlled system reaches the desired value. In order to
ascertain the working point, first the lowest possible controlled variable value is
acquired (in this case lowest possible pressure), and then the highest possible
controlled variable value is acquired (in this case highest possible pressure).
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Activate output

Momentary (current) output voltage
Maximum manipulated variable
Time ramp

Record characteristic curve

a b~ W N

Select the maximum output variable [3] for the proportional pressure regulator. By
means of a time ramp [4], values from 0 to the maximum output value are sent to the
proportional pressure regulator. The momentary (current) voltage value [2] is

displayed in the extra window.
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After clicking the “Start” button [5], the characteristic curve of the pressure sensor is
displayed in the graph.

The lowest and highest possible pressure values can be read directly from the graph
in order to determine the working point.

Functions such as “Save”, “Print”, “Information”, as well as changing to other
menus, are disabled while tests are being executed.
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7.9 In actual practice, it is best for the system to avoid surges by applying signals with

Pressure levels via ramp the help of a ramp instead of abruptly.
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Activate the proportional pressure regulator output [1]. Select a value between 0
and 1 in the time ramp [2]. Select the setpoint [4] for the proportional pressure
regulator. The proportional pressure regulator’s voltage-pressure ratio is set via the
factor function [3]. After clicking the “Start” button [6], the characteristic curve of the
pressure sensor is displayed on the graph. Pressure in the proportional pressure
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regulator can be built up or reduced gradually via the ramp control function [5]. Stop
displaying on the graph by clicking the “Stop” button.

Functions such as “Save”, “Print”, “Information”, as well as changing to other
menus, are disabled while tests are being executed.
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8 Troubleshooting

8.1 No measured values appear.

No communication with

EasyPort digital/analogue ¢ Make sure that the power supply is correctly connected and switched on.
e Make sure that all cables are correctly connected.
e Check the green status LED on the EasyPort digital/analogue.

on

Off | —_ —_ >

LED is illuminated for a long “on” period followed by a short “off” period: connection OK.

on
off >

LED is illuminated with equal “on” and “off” periods: no active connection.

o Determine whether or not COM ports 1 through 4 are already assigned to other
software applications!

e Exit the other software and restart FluidLab® PA.

o Check the switch settings at your EasyPort digital/analogue.

12 S
ON#

Measured values are incorrect

If the displayed values do not correspond to the actual physical values, check the
offset value and factor settings in the “Settings” window.
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8.2 FluidLab® PA doesn’t start.
User interface
e LabVIEW Runtime environment is not installed.
The window is displayed incorrectly.
e The software is configured for a resolution of 1024 x 768 pixels.
Change your Windows® display settings.
The measured values appear, but no lines are displayed in the diagram.
e Check the graph settings (for minimum and maximum axis values).
e Check the colour settings for the graph (white on white?).

The measured values oscillate significantly.

e Check filters (“Settings” window).

The digital inputs can be read, but the digital outputs cannot be set.

e An old version of the LabVIEW Runtime Engine (older than 7.1) is installed on
your PC.

Settings in Windows XP

If you use Windows XP, select the following settings:

o View: Windows classic

e Screen resolution: 1024 x 768
e Display: 96 dpi

Please contact our Competence Centre for Process Automation for online support at info@adiro.com.
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