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Components/Software used

1 Components/Software used
Name/type Software/firmware version Date of manufacture
Flow sensor SFAM General -
Pressure sensor SPAU General -
Data logger MSR-145 General -
CD-ROM with software MSR General -
USB cable for data logger MSR-145 General -
Power Gorilla General -
Table 1.1: Components/software used
i MSR® and Power Gorilla® are registered brand names of the respective brand holders in certain
countries.
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Introduction

2 Introduction

The air flow analyser has a flow sensor and a pressure sensor that are used to measure the air consumption of
the system connected to it. The data logger MSR-145 is used to record the measurements from the flow and
pressure sensors. The MSR software is used to analyse these measurements.

i For technical questions, please also refer to the documentation supplied with the devices.

For all Festo components (Filter MS6-LF, flow sensor SFAM and pressure sensor SPAL)y
you will find the documentation in our support portal www.festo.com/sp

Power is supplied to the air flow analyser's flow and pressure sensors by the "Power Gorilla" battery, which is
integrated on the platform of the air flow analyser.

The data logger MSR-145 has a built-in (non-replaceable) battery.
This battery can be charged via the USB cable using the Power Gorilla or a PC.

° When not in use, the data logger must be charged regularly. Failure to do so will cause the device's
internal battery to lose its charge completely after a maximum of six months.
The same applies to the battery "Power Gorilla".

The standard measuring range of the sensors is as follows

=  Flow rate: 30 to 3000 |/min
= Pressure: 0to 10 bar

Sensors with other measuring ranges are available on request.

= Displayed values outside the nominal measuring range are invalid.
Information for the evaluation of the measurement deviations can be found in the
supplied sensor documentation.

= Due to different signal paths, which can be used over the wide measuring range
cannot be synchronously adjusted, minor differences between the the value displayed
on the computer and the own display of the sensor possible

(see sensor documentation).

» Since the analog output of the flow sensor is not available for values smaller than 30 |/min is not
blanked, these (invalid) results are displayed on the computer.

* Inthe measuring range between 30...150 |/min, the deviation between the display on the sensor
and the recorded value is greater than in the measuring ranges >150 |/min. This is due to the accu-
racy of the sensor of +/-3% FullScale and the accuracy of the zero point +/-0.3% FullScale. Since
these values are based on the maximum measured value, this has a stronger effect in the lower
measuring range.
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Commissioning battery "Power Gorilla"

3 Commissioning battery "Power Gorilla"

Fig. 3.1: "Power Gorilla" battery

ON/OFF button

i The Power Gorilla is acts as a permanent power supply for the sensors in the air flow analyser.
e Inorderto ensure that the analyser enjoys a long operating period, make sure that the

battery is fully charged.

e The new battery will reach its rated capacity after several (@approx. 3 to 5)
charge/discharge processes.

3.1 Charging the Power Gorilla

Plug the enclosed power supply unit into the socket.
Connect the battery to the power supply unit via the DC-IN port.
The battery will switch on automatically and the charging cycle will begin. The charging time will be 3 to 5 hours.

Power Gorilla display

During the charging cycle

Up to 6 bars, flashing

Once fully charged

All 6 bars, solid

When discharged

Battery symbol, flashing

Table 3.1: Power Gorilla display

Application Note — Air-Flow Analyser — 1.70
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Commissioning battery "Power Gorilla"

3.2 Operating the Power Gorilla
Please observe the following procedure when switching on the rechargeable battery:

3.2.1 Turn the battery on using the ON/OFF button.

The power supply cable for the Air-Flow Analyser must not be connected to the OUT socket.
The power supply must be set correctly in order to operate the components Air Flow Analyser.
The output voltage of the Air Flow Analyser can be set to 19V to maximize the operating time
of the Power Gorilla. If the voltage is not already set to 19V, set it to 19V now by repeatedly
pressing the on/off key.

Then insert the power supply cable for the Air-Flow Analyser into the OUT socket. The sensor displays will
light up. The display of the set voltage will blink twice.

As soon as the display of the set voltage stops flashing, press the ON/OFF button twice quickly in succes-
sion. After that the display will flash three times. The display lighting will remain permanently on-

Fig. 3.2: SFGA unit

3.2.2 Switching off the Power Gorilla

Press the ON/OFF button and hold it down for 5 seconds.
The Power Gorilla display switches off.

9 Note

Before switching on again, make sure that the Air-Flow Analyser is disconnected from the power
bank for at least 2 minutes.
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Commissioning battery "Power Gorilla"

3.2.3 Ports at Power Gorilla

IN — connection power supply
OUT- port for supplying power to the components of the air flow analyser.
USB port for charging the data logger MSR-145

3.3 Connecting components

3.3.1 Electrical connection

Connect the power cable for the air flow analyser's to the OUT socket
on the top of the Power Gorilla.

The display of the flow sensor SFAM shows a value of O |/min.
The display of the pressure sensor SPAU shows a value of 0.00 bar.

Fig. 3.3: Electrical connection

3.3.2 Pneumatical connection

The measuring system must be installed in the compressed air supply line to the machine.

To avoid possible flow losses and pressure drops in the supply lines, the used tubes should be as short as possi-
ble and the diameter as large as possible.

The measuring system should not be connected via quick couplings, as these connecting elements reduce the
flow rate considerably and may lead to incorrect measuring results

Fig. 3.4: Quick coupling

Application Note — Air-Flow Analyser — 1.70 Page 9 of 21



Commissioning the data logger -MSR-145

4 Commissioning the data logger -MSR-145

= Calibration is required for new data loggers.

The measurements recorded from your air flow analyser by a new data logger (i.e. one used to replace

the original) may be incorrect.

e The settings can be found in our support portal www.festo.com/sp.
Please use the 11-digit serial number or the QR code.
For further questions please contact Festo Service.

Fig. 4.1: Data logger MSR-145

Inspection window

PushButton

Display in the data logger inspection window

1. Red LED lit briefly

Data logger switched on

2. Yellow LED lit

Data logger charging

3. Yellow LED not lit

Data logger fully charged

Table 4.1: Display in the data logger inspection window

4.1 Connecting the data logger to the air flow analyser

Push the data logger into the bracket on the air flow analyser.

Plug the round plug on the data logger into the air flow analyser.

4.2 Connecting the data logger to the PC

Connect the mini USB plug connector (type B) on the USB cable to the data logger.

Connect the standard USB plug connector (type A) on the USB cable to a USB port

on the Windows PC.

Page 10 of 21
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Commissioning battery "Power Gorilla"

5 Commissioning battery "Power Gorilla"

[ ]

I File names, buttons, menu commands and icons are always shown in /falics.
5.1 Installing software

Prerequisite:

e The data logger must not be connected to the Windows PC

To install the software:

»  Place the supplied PC software into the CD drive or download the actual software version from

https://www.msr.ch/de/support/pcsoftware/

= Run the file /nstall_msr.exe.
=  Follow the instructions given by the setup wizard.

=  The software and drivers will be installed.

5.2 Launching the software

Prerequisites:
= The software must have been installed successfully.

= The data logger must be connected to the PC via a USB cable.

At first, the red LED will be lit in the data logger inspection window.

Once the data logger is connected successfully to the Windows PC, the red LED will go out.

To launch the software:

= (lick the icon in the start menu OR

»  Double-click the icon on the desktop

[Erogams | Settngs | I | Usermesszs | |

{* standard " Acceleration measurement

m e
Wiewer Shock CARD Reader

agzistent

Setup .- % x 3 m zl_Q gg

Format Cav Cutter Calc Concat CARD Tool

Fieader = ﬂ x

Resample Matlat: Spliteer

Main programs Tools

Fig. 5.1:  MSR program window
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5.3 Configuring the software

5.3.1 Data recording settings
= C(Clickonthe Seftings tab

= (Clickthe MSR button

rCommunication

Iﬂuick search Create list

rData directony

IEI\HHH'\HHH

~ Template

IEZ\HHH'\HHH

Title of report

Miscellaneou:
Language Englizh ;I Iyyyy-MM-dd

~Toolz digplayed at "Programs™ window

Standard tools - uzer defined tools
Formnat |:| [1 rsr_dtirme
Cav
Cutter
v T alm

-

Fig. 5.2:  Software MSR — Settings tab
To check whether the data logger is connected to the PC system:

= (Clickthe Create list button.

A window appears with a list of the serial interfaces of the PC system.
The data logger should listed as "MSR145B".

[
= (Close the serial interfaces window:
= Define the data directory: _I

= Define the template and template directory: J
= Enter the title of the report.
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Commissioning battery "Power Gorilla"

5.3.2 Settings for the Reader

= C(Clickonthe Settings tab
= C(Clickthe Reader button

—[Optionz for S ave filg"
[The file name iz generated automatically from the start time and date]

" Only read last record and save in the data directary

' Fead selected records and save in the data directory

" Read selected records and save using the "Save as" dialogue

T Output

Start Yiewwer autannatically LI

Once the MSH files [* mar) have been generated a Viewer iz opened
which depicts the filez graphically

Fig. 5.3:  Software MSR — Reader settings

= Options for "Save file " area:
Click on the Read selected records and save in the data directory option.
(Settings for directory see Fig 5.2)

= Qutputarea:
In the list, select start Viewer automatically

Return to the main menu:

Click on the Programs tab - Fig 5.1
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Commissioning battery "Power Gorilla"

5.4

5.4.1

Configuring the data logger MSR-145

Preparing the data logger for the air flow analyser

The data logger is prepared using the software MSR. As part of this process, you can choose the control method

for data recording.

Regardless of the PC you are using, you can choose to schedule specific times for the system to record measure-
ments, or to start and stop measurement recording manually at the data logger

with the blue Start/Stop button .

To open the "Setup" window:

= (Click on the Programstab.

= Double-click the Sefup button. 5

B MSR145B Setup

General
MSF twpe: MSR1458 W5 100 Part
Mame TestlZ3

Info and measurement parameters
State: inactive Marker =0

pres =01 bar
SM: A1E7ER flowy =01/mi
Card zlot: niot inztalled
Free memony: 100%
Time diff. [M5R-PC) 1=
BAT =404
Bazic settings ] ] Uszer zettings ] Farmat mernory ]
Senzars — tain storage rate
lirriits:
p. Tipl off m t=

ACCwwz |of r e

| COM12, SHIETES, Test123

Fead

I Freeze

[z [ 2o 2

’D_j‘h ’D_j‘ ity |1_j‘s
e

[ OR function of all active limits

r Record control
RH. TIRH] [ r [ Limits active
T aff r
A4 |~-| OHz [51/512 5] ,I I (" Start immediately

" Start at
r

Prediction

Options during record

[201301-28 -] 1520 =
[201301-28 -] 1520 =

Iv blue LED flashes with t1 % Start and stop by push-buttoré [~ only start
[ ting buffer (™ Start and stop by contral input L active
I~ Marker u

Wwiite basic settings ‘ Stop record

Reading successfully completed.

Fig. 5.4:  Software MSR — Setup (basic settings)
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Commissioning battery "Power Gorilla"
Select the data logger you wish to set up - Drop-down list Port

| The data logger can now be prepared for its next use on the air flow analyser.
The settings can only be transferred to the data logger if data recording is stopped.

The following instructions must be carried out once for each data logger MSR-145.

In the Basic settingstab :

= Sensors area:
In the drop-down list A1...A4 click on the option 70 Hz
or choose one of the other measuring rates

= Options during record area:
Click on the option blue LED flashes with t1

= Main storage rate area:
set the time intervalto 0 A, O min, 1s

5.4.2 Activating the data logger

i Clicking on the Stop record button resets the start/stop setting to Start immediately.
As such, the following instruction must be carried out every time.
Inthe Basic settings tab:
Record control area:
»  Click onthe Start and stop by push-button option
= Click on the Write basic settings button
The data logger is now in Ready-To-Record mode.
Ready-To-Record mode is indicated by regular double flash of the blue LED.
Close the "Setup" window by pressing the Exi/tbutton.

(]
| Controlling data recording using the start/stop pushbutton allows you to work
without being connected to a PC.

5.4.3 Carrying out measurements

= (Connect the data logger to the air flow analyser.
Before connecting, align the plug connector using the notch as a reference.

= Press the pushbutton on the data logger to start measurement recording.
The blue LED flashes once per second when measurements are being recorded.

= Press the pushbutton on the data logger again to stop measurement recording.

Once measurement recording is complete, a new file containing the recorded measurements (records) is saved
in the data logger's memory. This can be analyzed using the "Reader" program - chapter 6.1.

To simplify the assignment of the recordings, note the time at the start of the measurement

Application Note — Air-Flow Analyser — 1.70 Page 15 of 21
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5.5 Monitoring measurements

The data logger can be connected to both the air flow analyser and a PC at the same time. This allows you to
transfer measurements. The current data logger measurements can then be transferred directly and analyzed in
real-time (test frequency 1Hz)using the software MSR.

This is useful for the following tasks:

e Installation
e Monitoring

| The measurements are transferred to the PC independently of measurement recording
on the data logger.

5.5.1 Launching the Online program

= (Click on the Programs tab.

= Double-click the Online button. @

MSR1458 Online

File View Graph Monitor

Select tadul Sensor Unit
1 Test123, MSRIETES tarker

2 Test123, MSR31E7ES pres bar

3 Test123, MSAZETES flow 1¢mmi

4 Test123, MSR3167E5 BAT Y

4| com12, SNI16TES, Test123

=l

Search | Select all | Mext > | E xit |

Fig. 5.5:  Software MSR — "Online" program — Sensor selection

= Select measurement channels:
—Click on flow for the flow sensor and pres for the pressure sensor.
= C(lickonthe WNext> button.

A graph appears in the "Online" window. The Time axis records and shows the current measurements
(Test frequency 1Hz) from the sensors connected to the data logger.
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6 Displaying measurements in a graph

As long as the data logger is connected, saved measurement data records can be transferred to the Windows PC
using the software MSR.

6.1 Starting the Reader program

= (Clickonthe Programs tab.

= Double-click the Reader button.n

IR MSR145E Reader

Select required records Select all Select none |

Record | Start time Pages | Status
2019-0117 11: 2456 4 oK
2018-101611:3744 7 oK
2018-03-07 08:47.08 oK
2018-08-17 05:4910 43 oK
2018-0817 084212 2 oK
20180607 14:19:14 oK
2018-06-04 10:11:05 oK
2018-03-28 171235 oK
2018-03-28 171112 oK

R =Ry R - e AT R R} e

™ Readout from several MSR with equal start time

Fig. 6.1:  Software MSR — "Reader" program — Record selection

= C(Click on one or more records to analyse.
= C(Clickthe OK button.

= The data of each selected record will be stored in the predefined directory (see chapter 5.3.1/ picture 5.2)
and, depending on the setting, immediately displayed in the viewer as a diagram.

File Wiew Graph Tble Cor

SRS LA L LL ) EE &-

AirFlowAnalyser by Festo

[CEe
AirFlow

750 Py (orginal dota)
neamm & — gros bor

N
T 2000 Ol
oo

2000
20
| 1800
| 1mm
sm
om

20 o
Mma101s 015 mE1015 p1015 me1015 181015 WE1015 ma101s Me1015 ME1015 Ms1015 me1015 181015 Me1015 2181015
126306 135306 126307 136308 136308 136310 136312 126313 136318 136315 136316 136317 136318

¥i= x2e =
Y= e wa=
Zooen: Merk selection with beft mouse button prassed, Move: wilh riht mouse buttan pressed

Fig. 6.2:  Software MSR — "Reader" program — Graph
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6.2 Templates

6.2.1 Creating a new template

Select the Configuration option in the Viewmenu.

File View_ Graph Table Configuration

SEHESMN, M = LL 1 EE ¢

B14
L Y

g13

612

G611

£.10

5.09

505

507

LR I | o B

Fig. 6.3:  Creating template (1)

In General tab Title, Footer, Font... can be determind

General | Euwes] Time aris # I left axls} tight ' axls} Erosshalrs]

Titler

-
Footer

[v Show start date and time
Font
Title ‘Arial j |8 |normal j
Awes [aial =l |a [ normal |
Legend  [agial =1 |8 |normal j
Text [ssial -1 |E |normal j

Fig. 6.4:  Creating template (2)

Inthe tab Curves , axis labels, axis positions, line thickness, color... can be determined

General Curves | Time axisX] IeftYa:-:is] rightYa:-:is] Crosshairs]

Mumber Hame His Colour Line width Style Farmat
1 MSR3Z1556 | pres left I 2 Line
2 MSH3I21556 | Flow right | 2 Line

3 |MSRazisse BAT nactive || e [

Fig. 6.5:  Creating template (3)

After you have made the settings, please click on the menu item Save inthe File menu.

The settings are saved and used for the current graphic.
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6.3

To save as a new template:

Select the Save as template optioninthe File menu.

It is also suitable for use in the program "Online" chapter 5.5.1

Calculating air consumption

= Display the graph as described in section 6.1.

= Select the time interval (beginning/end) to one minute or the period you want to analyze

in the graph while pressing and holding the left mouse key.

Click the following menu options: File, Print Report.

EFiIe View Graph Table Configuration

~u

LL 1 eollr |

= Open. Strg+O
Open again 3
E save Strg+5

Save time window as..

Use template..

Save as template..

Export time window as text..

Export graphic as bitmap..

Export graphic as JPEG..

Print preview..

Print Strg+P

Print report.. Strg+R

23

Exit Alt+F4 |

E= 0]
670

B.EO

6.50
6.40

B30

6.20

610

5.00

580

580

570

S.E0

Fig. 6.6:  “Print Report” window

(Mo e —
i ) | P smenpdr | [—Cowd ]

|

Displaying measurements in a graph

The template can be set for general use (see chapter 5.3.1/ picture 5.2)

MSR Electronics GmbH
2019-01-28 16:07:50

Header
1/2

Header
Logger

Name: AirFlow SN: MSR317607
Measure

Start: 2018-10-15 13:53:05 Stop: 2018-10-15 13:53:19
Selected period of time:

Start: 2018-10-15 13:53:05 Stop: 2018-10-15 13:53:18
Zoomed

Axes: X-axis, left Y-Axis, right Y-Axis
Number of channels and measures

Channels: 4 Measures: 289
Data state

No original data
Statistics
Curve Minimum Maximum Average STDEF Out of limits time ~ Within limits time
pres,bar 3.0308420658111 7.7506265640258 6.7013960408441 1.44428E+00
flow,Umi -1.55( 421 2109.7 3 616.21211785081 8.24346E+02

Fig. 6.7: “Report”
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Displaying measurements in a graph

6.4

= (Click on the Programs tab.

Deleting measurements from the data logger

- e 1|
MSR V6.01.02 [
Programs | Seftings | Info Uszer manuals

i& standard " Acceleration measurement
EH QE;‘: J
Wiewer Shock. CARD Reader
assistent
i 3 == sSD
" @ m = e
/ Format Cav Cuitter Calc Concat CARD Tool
= 4 X
Resample I atlab Splitter
Orling
h ain programs Tools
. “ ”
Fig. 6.8: “Format

Click on Format

The Setup menu window of the MSR software opens - Fig. 5.4

» Clicktab Format memory

ISR tpe:
Marme

MSR1458 5.100
Test123

Info and measurement p

State: inactive Marker =10

pres =01 bar
SM: 316765 flows =1 I¢mi
Card slot: not installed

Free memory: 100%

Time diff. (M3R-PC) 0z

BAT =404y

[~ Fresze

Eit
Fead

Basic settingsl Lirnits | User setiings  Format memary

All data stored in the MSR will be permanently deleted!
This process takes approx. 80s and must not be interrupted!

The MSR will no longer be able to save properly following an abort and for this reason
formatting must be successfully completed before the MSR can be used!

Faimnat

Reading successfully completed.

Fig. 6.9: “Format”

= C(Clickonthe Format button
=  Answer to the security prompt
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Displaying measurements in a graph

=)  Please note
All the records on the data logger will be deleted permanently.

The settings will not deleted

I The data logger memory is not formatted via Windows, only via the software of the MSR.
Reading / writing data via the MSR software works even if a BitLocker should be installed on the com-
puter.
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