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1. General

1.1. Software Features
Acquisition of measurement data for gas volume and flow rate from a Ritter gas meter
to a PC USB port

Automatic correction of the dynamic (flow rate dependent) measurement error
(MGC only)

Graphical and tabular display of measurement data

Storing of measurement data

Printing of measurement data

Export of measurement data to Microsoft Excel® spread-sheet (Excelo 2003 or higher)

1.2. System Specification

Gas meter with built-in pulse generator (option)

Digital Input Module “DIM”

Licence (dongle) for requested number of ports (= gas meters to be connected)
DVD drive

Operating system Windows XP°, Windows Vista®, Windows 7°

Please note:
With Windows Vista, the installation directory of Rigamo must be accessible for the
user by the respective right of access.

Microsoft Excel® 2003 or higher for data export to Excel®
Recommended processor performance: 3 1.5 GHz

Random access memory (RAM): 3500 MB

2 free USB ports (1 port for data acquisition, 1 port for licence dongle)
Monitor 17”

Monitor setting: Optimised for monitor resolution of 1280x 1024 pixel
Mouse / mouse pointer

Please note:

A standard converter “USB to RS232” for connection to COM port cannot be used.

1.3. Maximum Data Transmission Frequency

The maximum data transmission frequency is 125 Hz fort  he standard version of the
Digital Input Module “DIM” . With some combinations of gas meter type and pulse gen-
erator type this maximum frequency may be exceeded. (For example with gas meters with
extended range and pulse generators with 500 pulses/rev.) For those cases a special 1-
channel version of the “DIM” is available with a high-speed channel.
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1.4. Installation of the Software

Please note:

Rigamo must be installed with Administrator access rights. This is important especially for
Windows Vista®. When Rigamo is started, the software copies calibration data files into the
directory

[installation drive]:\\Rigamo\Calibration Data

To enable the software to do so, the directory “[installation drive]:\Rigamo” and its subdi-
rectories must have “read and write” rights for all users.

For running Rigamo the software must be installed from the installation CD. Content:

ReadMe-Installation.txt (overview and installation sequence)

Rigamo-Setup-E.pdf (installation instructions)

Rigamo software ( Ritter Apparatebau GmbH)

Rigamo-Manual.pdf

ReadMe-MGC.txt Installation guide for file with calibration data (for
MGC types only)

[serial-no].cal Calibration data file (for MGC types only)

Please follow the instructions according to the installation instructions
“Rigamo-Setup-E.pdf*.

1.5. Preparations prior to starting the Software
With Rigamo the data logging of up to 24 gas meters is possible. For doing so it is nec-
essary to connect the gas meters via the Digital Input Module ,DIM” to the USB port of
the PC according to the instructions “Rigamo-Setup-E.pdf”.

Plug-in the licence dongle (USB stick) which was delivered along-with the software.

Only for users of MGC types with subsequently delivered calibration data file(s):
Please note par. 3.3.2 “Procedure with subsequently delivered calibration data file(s)”

Subject to alteration
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1.6. Starting the Software

The software is started by using the Windows commands
“Start” — “All Programs” — “RIGAMO V [x.y]".

After having started the program, the following Configuration Window will show up:

File Configuration Options Help

S 1 Fmil Manual  f0  FUser 0 | @EIc\RIGAMO\Results\Potl [
5 W1 WNimifMenual Mo Buser N WElc\GAMOWResuts\porz W
S b1 Fmi Menual  F0  FUser 0 | =lc\RIGAMO\Results\Port3 |
5 Wi WNimiflManual M0 MUeer N W El|c\WIGAMOWResults\Portd W
S5 1 FmiMonual  f0  FUser 0 | @lc\RIGAMO\Results\Pot5 [
5 Wi WimiflMenual M0 Buser N W E|c\RIGAMOWResults\Pots W
S b1 Fmil Menwal 0 FUser 0 =lc\RIGAMO\Results\Port? |
5 Wi WimifNMenual M0 Mueer N WElc\IGAMOWResults\Port8
S5 1 Fmil Manual  F0  FUser 0 | =lc\RIGAMO\Results\Portd |
5 Wi WNimilMonual M0 Muser N W El|c\WRIGAMOWResults\Portl0 B
S5 1 FmiMenual [0 FUser 0 | @lc\RIGAMO\Results\Portll [
5 Wi WimiNMenual Mo Buser B WElc\WRIGAMO\Results\Portl2 |
S b1 Fmil Menual  f0  FPUser 0 | =lc\RIGAMO\Results\Portld |
S Wi WNimifMenual M0 WUeer N W E|c\RIGAMOWResuts\Portld W
S5 1 FmiMonual  f0  FUser 0| @lc\RIGAMO\Results\Portls |
5 Wi WNimiMMenual N0 WUser N WEl|c\WRIGAMOWResults\Potle W)
s b1 FmilMenwal  fo  FUser 0 =lc\RIGAMO\Results\Portl7 |
5 Wi WNimifNMenual M0 Bueer N WElc\IGAMO\Results\Portte W
S F1  Fmil Manual  F0  FUser 0 | =lc\RIGAMO\Results\Portld [
5 Wi WNimiNManual M0 Bueer N W El|c\RIGAMOWResults\Port20 W
S5 1 FmiMenual  F0  FUser 0 | @lc\RIGAMO\Results\Port2d [
5 Wi WimiNMenual Mo Buser B WElc\RIGAMO\Results\Port22 |
S b1 Fmil Menual  f0  FUser 0 | lc\RIGAMO\Results\Port2d |
S Wi WNimifMenual M0 WMUeer N WE|c\RIGAMOWResuts\Port2d W

S N1 BmifManual Mo Huser N B4 =l

ok | cumer |

2. Configuration and Settings

All settings which are necessary for the data acquisition can be done in the Configuration Win-
dow shown above.

2.1. General Procedure for Setting / Input of Confi  guration Data

2.1.1. Field Types
There are three different field types:

“Tick mark”: This field can be used for marking ports or files for
subsequent actions such as starting/stopping data acquisition,
erasing of parameters, printing etc..

“List field”: When pointing (not clicking!) with the mouse
pointer to this field, the mouse pointer shows

I BELT R
played (for example for selecting a gas meter type). L— ]

Upon clicking into the field a list of selectable items will be dis-
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“Input field”: When pointing (not clicking!) with the mouse
pointer to this field, the mouse pointer shows

Upon clicking into the field the respective input can be done.

2.1.2. Assignment of Parameters to Ports
a) Single assignment to one port

Marking of the tick box is not necessary (see right side) f &
ki’ r

Select / enter the data within the line of the respective port & =,
according to par. 2.4 “Assignment of Gas Meter Parameters T #7
to the Ports at the "Digital Input Module" (DIM)”

b) Simultaneous multiple assignment of identical data to several
ports

Mark the tick boxes of the respective ports in any order (see
right side). If a major number of ports shall be selected, the
tick box “All” could be selected according to (c) and those
ports could be de-marked which shall not be selected.

=

SR .

Erroneously marked tick boxes can be de-marked by repeti-
tive clicking

fa T

Select / enter the data within the line “All” (see red mark at
the right side) according to par. 2.4 “Assignment of Gas Me-
ter Parameters to the Ports at the "Digital Input Module"
(DIM)”

After having entered all data, copy the data to the selected
ports by clicking to the button.

¢) Simultaneous multiple assignment of identical data to all ports
Mark the tick box “All” (see right side)

Continue as described above in (b)

2.1.3. Erasing of Data / Reset to Installation Defa ult Values
Mark the tick box(es) of the respective port(s) (or “All” for all ports)
Erase the data of the selected port(s) by clicking to the _:I button

The data will be reset to installation default values.

2.1.4. Closing the Window <Configuration>

After all data had been entered, the configuration window must be closed with the
button in order to store the entered data. The data will be stored even when
terminating Rigamo.

When closing the configuration window with the button, all entered data
since opening of the window will be lost. Previously entered data will remain stored.

Subject to alteration
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2.2. Mandatory Settings before Start of Data Acquis  ition

Selection of gas meter type(s) and assignment to port(s) at the Digital Input Module
.DIM" (par. 2.4.1 “Assignment of Gas Meter Type”)

Selection of pulse generator
(par. 2.4.2 )

MilliGascounter only: Assignment of calibration data (correction factors) to the gas me-
ter(s) (par. 3.2 “Activation of Average Calibration Data” and following)

Setting the respective diagram graphs to “Show”
(par. 4.3 “Display of Graphs”)

2.3. Optional Settings before Start of Data Acquisi  tion

Selection of an individual file name and file path for saving of the measurement data
(par. 2.4.8 “Saving of Measurement Data”).

Scaling of the diagram axes for the display of gas volume and flow rate
(par. 4.2 “Units, Scaling”).

Setting the real time display to “Show last [100] d  ata” to avoid processor over-
load (par. 4.4 “Updating of Measurement Data (Graphs) in Diagram

The measurement data (graphs) can be updated either automatically or manually.
Automatic update: Mark the tick box “automatically”.

Manual update: Unmark the tick box “automatically”; with each click to the button “up-
date graph” all graphs of the diagram will be updated.

Real-time Display of last [n] Measurement Data”
& par. 5.2 “Processor Overload”)

2.4. Assignment of Gas Meter Parameters to the Port s at the "Digital Input Module" (DIM)

Prior to the data acquisition, the gas meter parameters must be assigned to the specific
port of the Digital Input Module ,DIM” which the gas meter is connected to. This can be
done in the Configuration Window as described in general in par. 2.1 “General Procedure
for Setting / Input of Configuration Data”.

2.4.1. Assignment of Gas Meter Type

Click to the field “Gas Meter” of the re-
spective port:
Select the respective gas meter type

TG01
TGOS

TG3
TGS
TG10
TG 20
TG 25

- wlGal,
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2.4.2. Assignment of Pulse Generator Type

Click to the_ field “F.’ulse Generator” of V21 ex [TG/BG]
the respective port:
Vi [TG/BG]
Select the respective Pulse V31 [TG/BG]
Generator type |32 [TG/BG] ), |
Va0 [TG/BG]
Va0l [TG/BG]
V410  [TG/BG]
V411 [TG/BG]
- \-lﬁ-ﬂ-‘“ [Tl L mmie

2.4.3. Smoothing Factor

The software calculates a moving average from a number of data
measured consecutively based on the smoothing factor (1 = low
smoothing to 10 = high smoothing). The entered value of the
smoothing factor equals to the number of data which are used for
calculating the moving average. This calculated average is displayed
in the diagram and is stored in the data file.

The input of a smoothing factor can make sense for two reasons:
The gas flow is uneven due to process conditions
A pulsation is overlaid which has to be filtered out.

Please note when using drum type gas meters:

According to the physical measuring principle the individual measuring chambers of
the drum type gas meters are opened and closed cyclically. The active chamber has
to be closed before the following chamber opens.

This compulsory measurement on the one hand is the reason for the high measuring
precision. On the other hand the opening/closing creates a marginal pressure in-
crease within the chamber. The surface tension of packing liquid causes an addi-
tional pressure increase when a chamber emerges from the liquid (water: highest,
oil: less, CalRix: lowest surface tension). The resulting pressure increase creates a
small slow down of the measuring drum which — almost invisible to the eyes — is re-
corded very precisely by the printer/computer. Thus a slightly wavelike graph of the
flow rate shows the real flow through the measuring drum respectively through the
gas meter.

These changes in the rotational speed caused by the gas meter drum are smoothed
by an internal damping incorporated into the software. This means that the internal
damping remains active even if the user selected “Smoothing Factor” = 1 (= no user
damping). This may cause a slow reaction of the displayed flow rate graph upon an
abrupt change of the flow rate or upon abrupt switch-off of the gas source. If this
creates a problem with the data acquisition, please contact the Ritter Company.

2.4.4. Sampling Time Interval

After the sampling time interval has elapsed, a measurement data is logged from the
continuous data stream created by the pulse generator and saved. These logged

Subject to alteration




RIGAMO 06.08

Ritter

[Made in Germany | Manual Rev. Apr 28, 2011

measurement data are the basis for generating the diagram graphs for
volume and flow rate.

The time unit can be set to sec / min / hours. The smallest sampling
time interval is 1 sec. When setting a short sampling time interval, the
available data storage space has to be considered with long-time
measurements.

Please note:

a) The sampling time interval acts like an indirect, additional smoothing factor.
Therefore, with a long sampling time interval in combination of a large smoothing
factor the time for displaying the next data value may become very long (in ex-
treme cases several hours)

b) A short sampling time interval in combination with a large window for real time
display of the “last [n] data” (menu <Diagram><Extras>) may cause processor
load overflow!

2.4.5. End of Data Acquisition (Pre-Selection):

Regardless of the termination mode, the data acquis ition can be started and
stopped at each port individually.

There are four options available for termination of data ac-
quisition:
Manually By a click to the button “Start/Stop” after
any time at any port.

Please note: If the manual mode was selected for ter-
mination of data acquisition but no manual termination

occurs, the data acquisition will run and data will be
saved until the storage medium is out of space. b
. . . = Time [min
Time (min)  After the selected time. el pulse:[_]]
hi
Number of Pulses Sy il
After the selected number of pulses. [ g v,

Number of drum revolutions (TG meters only)
After the selected number of drum revolutions (only reasonable with drum-
type gas meters “TG” type)

The value for the termination options “Time”, “Number of 7 EndofMeanement
Pulses”, and “Number of drum revolutions” can be entered into ¢
the corresponding field as shown at the right side. Manual

2.4.6. User
Optional input of an identifier (person in charge, laboratory, department etc.).

Please note:

a) This identifier forms the first part of the measurement data file name. The default
value for this identifier is “User”. If the identifier is deleted and no other one is
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entered, the file name will start with a “_" (underline). Please refer to par. 2.4.8.4
“Standard Data File Name” as well.

b) According to the Windows specification for file names the following special char-
acters are not allowed and will be erased after input:

\[><*2":

2.4.7. Comments
Optional input of a describing text regarding the measurement, parameters etc.. This
text will be shown in the printed report of the “Test Parameters”.

2.4.8. Saving of Measurement Data

All measurement data, gas meter parameters, and optionally entered test parame-
ters are automatically saved in real time. The default target directory and data file
name are given below but can be changed individually.

2.4.8.1. Standard Target Directory (Default Setting )

The default directory is:
C:\ RIGAMO\Results\Port[1-24]

If the default directory is acceptable, no further settings are necessary.

2.4.8.2. Individual Target Directory

An individual directory can be defined for the subsequent data acquisition
as follows:

(For simultaneous multiple assignment of one target directory to several or
all ports please refer to par. 2.1.2 “Assignment of Parameters to Ports”)

Click to the red marked
directory icon of the re-

spective port. 5 (0 @l $\RIGAMO\Results'Portl :
The file exp|0rer win- c\RIGAMO'\Results\Port2 .

dow of your operating | Elc:\ﬂGAMO\Results\Porﬂ
system will be opened.

i
[ Save Measurement Data In:

ER——

Select the desired path.

Click to button | Choose Directory | (or similar, depending on your opera-
tion system) in the bottom right corner of the file explorer window.

The selected individual directory will remain valid (even when Rigamo is
closed and restarted) until changed by the user or set to installation default
(see following paragraph 2.4.8.3).

2.4.8.3. Set Target Directories to Installation Def  ault

Previously selected individual directories can be cancelled and reset to the
installation default as follows:

a) Mark the respective port(s) or “All” for all ports.

b) Click to [[SIEEN | -
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2.4.8.4. Standard Data File Name

The default data file name is:
[User]_[Port No.]_[Meter Type]_[yymmdd]_[hhmmss]

For defining the identifier “User” please refer to par. 2.4.6 “User”.

3. Automatic Dynamic Correction of the Measurement Error
(MilliGascounter only)

3.1. General

Because of the physical measurement principal, the measurement error is dependent on
the flow rate. The error is approx. +3% at min. flow rate and -3% at max. flow rate. The Ri-
gamo software therefore provides an algorithm, which automatically corrects the actual
measurement data of gas volume and flow rate on the basis of the calibration curve. The
remaining error is approximately +1% across the full flow rate range.

The calibration data of the MGC are the basis for the correction algorithm. There are two
options for obtaining these calibration data:

a) Average calibration data which are measured by the Ritter Company with a number
of MGC's. These average calibration data are implemented into the software as a
standard. Please note that the average calibration data may vary from the individual
calibration data of a specific MGC unit in use. (For more details see par. 3.2
“Activation of Average Calibration Data”)

b) Individual calibration data of a specific MGC unit which are provided with a new
MGC unit in combination with the Rigamo software. (For more details see par. 3.3
“Installation of Individual Calibration Data File”)

Please note:

A calibration factor is programmed into the counter mechanism of the MilliGascounter,
which represents the average deviation of the measurement data from the real values
across the full flow rate range.

In opposition to this average calibration factor of the counter mechanism, the correction
performed by the software recalculates the measurement data at the respective actual flow
rate. This may cause a difference between the data displayed at the counter mechanism
on the one side and at Rigamo on the other side, especially when the MilliGascounter is
operated at flow rates deviating from the standard flow rate for a longer time.

3.2. Activation of Average Calibration Data

a) Open the window <Configuration>.

b) Click to the filed “Calibration Data” of the respective port (marking
of the tick box of that port is not necessary; multiple marking of
several ports is not possible).

c) Select either
“MGC-1 Average” or
“MGC-10 Average”
depending on the connected MGC type.

E
MGC-10 Average [MGC-10] - Default Values I_

.5 Il mi M Manual

= "'\--l'_""}""#* e pe s
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Now the calibration data are activated and will be used for automatic correction of the
measurement data of the connected MGC across the full flow rate range.

3.3. Installation of Individual Calibration Data Fi  le(s)

For activating the individual calibration data, the respective file(s) containing calibration
data must be available for the software (file type. “[serial-no].cal”).

Please mind the note in par. 1.4 “Installation of the Software” regarding access rights.
3.3.1. Procedure with new MGC units
During installation of the Rigamo software, the calibration data file(s) are automati-
cally copied from the installation CD into the directory
[installation drive]:\\Programs\Rigamo v[x.y]\Default File\Calibration Data
When Rigamo is started, the software automatically copies the calibration data
file(s) from the above-mentioned directory into the directory
[installation drive]:\Rigamo\Calibration Data.
Thus, the calibration data are available for the software.
3.3.2. Procedure with subsequently delivered calibr  ation data file(s)
When calibration data file(s) are subsequently delivered to an existing Rigamo in-
stallation, these file(s) must be manually copied into the directory
[installation drive]:\\Programs\Rigamo v[x.y]\Default File\Calibration Data
When Rigamo is started the next time, the software automatically copies the calibra-
tion data file(s) from the above-mentioned directory into the directory
[installation drive]:\\Rigamo\Calibration Data.
3.4. Activation of Individual Calibration Data

a) Open the window <Configuration>.

b) Click to the filed “Calibration Data” of the respective port. (Marking h
of the tick box of that port is not necessary; multiple marking of &
several ports is not possible when assigning calibr ation
data.)

c) The window on the right side will be opened g = L e g mm‘;
Factor

and the list of all serial no.’s will be displayed erater
i [1-101 %

which are included in the calibration data 1 ¢

i

ual
file(s) delivered with the software. Select the )tl | 0528018 [MGC-1] - Default Values ) |y
serial no. of the respective gas meter. « el e s e s e
b 0.528.FJ8 [MGC-1] - Default Values =
Make sure that the correct serial no. is as- ;I USE ST = PR it ln=
. . ! 0.528.HJ& [MGC-1] - Default Values ual
signed to the respective port / gas meter! I —— =
Otherwise measurement errors will occur! )0 0.528 18 [MGC-1] - Default Values ual
'UD 0.528.009 [MGC-1] - Default Values Ll
o 0.528.118 [MGC-1] - Default Values e y
"‘-MA—AMRW DafaullNues o g

>
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d) Repeat (b) and (c) for all connected gas meters. The result is shown in screen shot on
the right side (example for 8 MGC's).

Remark: The tick boxes of the port numbers are marked in this screen shot because of
the previously assigned MGC and Pulse Gen-
erator types to these ports by using the “Apply”
function. For more information to this function
please refer to par. 2.1.2 b) “Simultaneous mul-
tiple assignment of identical data to several

3 v MGC-1 V5.0 0.528.FJ8 [MGC-1]

-

orts” MGC-1 V6.0 I0.528.G)8 [MGC-
If a serial no. is selected erroneously a second | fﬂ —

time, an error message will be displayed as
shown on the right side.

Calibration file has already been selected for a different port!

sy

Now the calibration data are activated and will be
used for automatic correction of the measurement
data of the connected gas meter(s) across the full flow rate range.

3.5. Limitation of the Maximum Flow Rate

If the maximum flow rate range of the MilliGascounter is exceeded far beyond its limit, the
algorithm for the correction of flow rate may generate incorrect (even negative) values. In
order to prevent this to occur, the maximum flow rates are limited to the following values:

MGC-1: 3ltr/h
MGC-10: 25 ltr/h

In this case the flow rate graph in the diagram will be limited to theses values. The meas-
urement data file will contain the same limited values.

Subject to alteration
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4. Display of Data
4.1. The Main Window (Data Window)

The Main Window (Data Window) shows the following structure:

File Configuration Options Help

Time  Volume Flow Rate i Show last 100 data | |all from start

@

[min] [ier] [her/h] -1

[u/aj] s189 Moy

£

Area 1: Display of port status
Dark green: Inactive, licensed
Light green:  Active, data acquisition started
Grey: Not licensed
Area 2: Tabular display of data for respective ports in real time
Area 3: Tick boxes for display “show” / “no show” of graphs
Area 4: Indicator for online / offline display of graphs
online = display of graphs from data acquisition
offline = display of graphs from saved data files
Area 5: Selection of graph updating mode (automatically/manually)
Area 6: Diagrams for gas volume and flow rate
Area 7: Number of last measurement data to show in diagram
Area 8: Indicator of processor load status
Off: Ok
Red:  Overload, risk of data loss
(refer to par. 5.2 “Processor Overload”)
Area 9: Buttons ,Start/Stop” of data acquisition
Area 10: Dimensions of diagram axes

Subject to alteration




o RIGAMO 06.14

Fmel. V3.0

[Made in Germany | Manual Rev. Apr 28, 2011

4.2. Units, Scaling

For the display of the recorded graphs for volume and flow rate the following diagram set-
tings can be selected in the Main Window (Data Window).

For all axes:

When setting to "auto scale”, the scaling will be done automatically
according to the biggest value of the selected unit.

4.2.1. X-Axis (Time Axis)

P

4.2.1.1. Selectable Units
Hours
Minutes
Pulses

b
= Pulses [-]
\

! Time [sec]

l Time [h]

i

4.2.2. Y-Axis 1 (Volume)

4.2.2.1. Selectable Units
Milli-Litre [ml]
Litre [ltr]
Cubic Meter [m3]
Cubic Foot [ft3]

4.2.3. Y-Axis 2 (Flow Rate)

4.2.3.1. Selectable Units
For the Volume:
o Milli-litre [ml]
o Litre [I]
0 Cubic Meter [m?3]
0 Cubic Foot [ft3]

For the Time:
o Minutes
o Hours

For display of flow rate all combinations
of volume and time are possible.

4.2.3.3. Limitation of Flow Rate (MilliGascounters  only)

If the maximum flow rate range of the MilliGascounter is exceeded far be-
yond its limit, the flow rate graph in the diagram will be limited to the follow-

ing values:

MGC-1: 3 ltr/h

MGC-10: 25 ltr/h
For further information please refer to par. 3.5 “Limitation of the Maximum
Flow Rate”

Subject to alteration
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4.3. Display of Graphs

4.3.1. Selection of Graphs to Display

The pair of graphs of volume and flow rate can be displayed ?'}“i” - o
for each port individually. For showing this pair of graphs,
the tick box(es) of the respective port(s) must be marked in
the Diagram Window (see screen shot on the right sight).

¢

shows the graph(s), [ hides the graph(s)

In the standard installation setting, the display of ports 1 —
12 is pre-selected.For a quick selection of a group of graphs
for display, the port numbers

b1-12
013 -24
O Al

can be selected by marking the respective tick box as shown
in the screen shot on the right sight.

4.3.2. Selection of Line Patterns

The line patterns of graphs can be assigned indiually to port :
numbers (in online/acquisition mode) or to data file numbers
(|n offline mode). For doing so,
click to the sample line pattern of the respective port (in
online/acquisition mode) or of the data file (in offline =
mode) (see screen shot on the right sight),
select a line pattern out of the samples which are
displayed then (see screen shot on the right sight).

4.4. Updating of Measurement Data (Graphs) in Diagr am

The measurement data (graphs) can be updated either automati-
cally or manually.

Automatic update: Mark the tick box “automatically”.

Manual update: Unmark the tick box “automatically”;
with each click to the button “update graph” all graphs of
the diagram will be updated.

g {mmmion §
L

e WP

4.5. Real-time Display of last [n] Measurement Data

The display of real-time data needs a lot of processor performance because all data of the
displayed graphs must be calculated with each refreshing. With long lasting test runs
and/or insufficient processor performance this may cause the loss of data (pulses) be-
cause the time cycle for reading the interface (ports) may be exceeded. Please refer to
par. 5.2 “Processor Overload” as well.

Subject to alteration
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Therefore, only the last 100 data will be displayed
as default setting. This value can be changed by en- {

tering another value into the input box of “Show last 3 Showlast| 100 dats
[n] data” in the Main Window (Data Window)

all from start

ll.‘.t-.--h L “T#l n__-r-nJ‘....‘\H__.n—-n—

Regardless of the number of displayed data, of course all data since start of data acquisi-
tion will be saved and can be displayed after the end of data acquisition.

When marking the tick box “all from start”, all data after start of data acquisition will be dis-
played.
(Menu <File><Offline Data>; refer to par. 6 “Display and Processing of stored Data Files”)

4.6. Clear of Graphs

When the data acquisition from any port is started, the graphs for volume and flow rate of
that respective port are erased in the diagram automatically.

5. Data Acquisition
5.1. Preparation

Before starting the data acquisition the following settings must be completed:

Selection of gas meter type and assignment to ports at Digital Input Module ,DIM”
menu <Configuration> (par. 2.4.1).

Selection of pulse generator
menu <Configuration> (par. 2.4.2)

Setting the desired graphs to “Show”
Main Window (Data Window) (par. 4.3.1)

Recommended:
Setting the real time display to “last [n] data” to avoid processor overload
Main Window (Data Window) (refer to par. 4.4 & 5.2)

Optional: Selection / input of test parameters.  menu <Configuration>

Optional: Selection of an individual file name and/or target directory for saving of meas-
urement data
menu <Configuration> (par. 2.4.8).

Optional: Scaling of the diagram axes for the display of gas volume and flow rate
(Can be done during data acquisition as well)
menu <Diagram><Units, Scaling> (refer to par. 4.2).

5.2. Processor Overload

For a proper function of the software, the following tasks must be performed by the soft-
ware:

Data acquisition from ports (gas meters)

Processing (calculation) of data

Display of graphs and tabular values

Saving of measurement data to files

Subject to alteration
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The display of graphs requires a large part of processor performance because all graphs
must be recalculated whenever a new value must be displayed. If this recalculation re-
guires too much time, the program may not “return” in time to the data acquisition loop
which would cause the loss of data.

There are 2 options for avoiding this malfunction:

a) Setting the real time display to “Show last [100] data”l (Main Window / Data Window).
Please refer to par. 4.4 “Updating of Measurement Data (Graphs) in Diagram” as well.

b) Setting the updating of data in the diagram to “Manual’ (Main Window / Data Window).
Please refer to par. 4.4 “Updating of Measurement Data (Graphs) in Diagram” as well.

The status of the actual processor load can be monitored by the =m=eZdenaiasaie.
indicator on the left side of the “Start” button: r

Modes of the processor indicator:
Grey: Ok
Red: Data loss possible

5.3. Start of Data Acquisition

1. Please close any sub menus if opened.

2. The data acquisition can be started ot e Volme FowRate  Pume o
at any channel or combination of (min]  [e]  [ieeh) 3!
channels up to the number of li- 71 = 000/ 00000 000 00
censed channels (max. 24). The 000l o000l o000l
Main Window (Data Window) shows
the licensed ports as follows:

This screen shot on the right side Uﬂﬂl ooul
shows the example for a 4-channel

; : 0,00/ 0000 000
license: The first 4 channels are ed- -:|- ) L
itable; the other channels are over-

laid by a grey haze. LI - s AR [,

3. To select the port(s) for data acquisition, the tick box(es) of the re-
spective port(s) must be marked  [El. This can be done either indi-
vidually for each port or for all ports by clicking “All”

4. Please make sure that all necessary settings are completed accord-
ing to par. 5.1 “Preparation”.

1

When setting the real time display to “Show last [100] data” no processor overload was monitored with a
1.6 GHz processor in combination with an automatic updating of data in the diagram.

Subject to alteration
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5. In order to start the data acquisition, please click [Start | .

The status indicators of the port(s) will change from
dark green to light green. The right example shows
that the data acquisition is active at ports 1 and 4.

The measurement data will be saved automatically
to the directory which was defined in the menu
<Configuration> (please refer to par. 2.4.8 “Saving
of Measurement Data.” as well).

<
| 1

FN T
SNERR

-

Please note: If the manual mode was selected for termination of the data acquisition
but no manual termination occurs, the data acquisition continue and data will be saved

until the storage medium is out of space.

5.4. During Data Acquisition

i\|i] il‘ﬁ ¥ i|

HE NN E R ®

5.4.1. Display

During the data acquisition the actual measured values are displayed both graphi-
cally in the diagram (right side) and in a table for each active port (left side). In the

example below the data acquisition was started at 3 ports.

<[]

- . N
0|8 = &

i\|i|

]

E E

]

i

]

If required, during data acquisition...

the graphs of any ports can be hidden or shown (Main Window / Data Window)

Subject to alteration
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the time window for display of the measurement data “Graph Buffer Depth [n]”
can be adapted (Main Window (Data Window)

the list of parameters can be monitored but not changed (menu <Configuration

>)
5.4.2. Recognition of Zero Flow Rate

For calculation of the flow rate, the elapsed time between the last but one and the
last pulse is measured. To avoid an infinite software loop after a stop of gas flow,
the flow rate is set to zero after a certain time window. This time window is depend-
ent on the minimum flow rate and the pulse generator of the respective meter.

For more information and for changing of the minimum flow rate please refer to par.
7.2 “Minimum Flow Rate”.

5.4.3. Limitation of maximum flow rate (MilliGascou  nters only)

If the maximum flow rate range of the MilliGascounter is exceeded far beyond its
limit, the flow rate graph in the diagram is limited to 3 Itr/h with the MGC-1 and 25
Iltr/h with the MGC-10.

For further information please refer to par. 3.5 “Limitation of the Maximum Flow
Rate”

5.5. End of Data Acquisition

According to the “End of the Measurement” mode, which was selected in the menu <Con-
figuration>, the data acquisition will be terminated either manually or automatically after
the selected

time

number of pulses

number of drum revolutions (only reasonable with drum-type gas meters “TG” type)

Regardless of the termination mode, the data acquis ition can be started and
stopped for each port individually.

1. For manual termination please close any sub menus if opened.

2. As example, the screen shot on the right side shows the data acquisition
at ports 1 and 4.

3. To select the port(s) for termination of data acquisition, the tick box(es)
of the respective port(s) must be marked ¥l This can be done ei- [
ther individually for each port or for all ports by clicking “All”

4. In order to terminate the data acquisition at port 4 only in the above-
mentioned example, please de-mark the tick box at port 1

Only port 4 remains marked.

Subject to alteration




L RIGAMO 06.20

Bl“el. V3.0

ade in Germany Manual Rev. Apr 28, 2011

5. In order to terminate the data acquisition at port 4, please click

The status indicator of port 4 changes from light green to dark
green and the data acquisition at port 1 remains active with
this example .

The measurement data will be saved automatically to the directory which
was defined in the menu <Configuration> (please refer to par. 2.4.8
“Saving of Measurement Data” as well).

Please note: If the manual mode was selected for termination of the data
acquisition but no manual termination occurs, the data acquisition continue
and data will be saved until the storage medium is out of space.

6. Display and Processing of stored Data Files

After having terminated the data acquisition, stored data files can be

opened for further processing of data: ?, Rigamo
Display on the monitor in tabular and graphical form File
Paper print M
Export to Microsoft Excel® (version 2003 or higher). Bt
& 0,00

For processing of data files, open the menu <File><Offline Data>. s s

Fllcnﬂguratlon Options  Help

Subject to alteration
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To open data files, please click to the “Open File Icon” as marked above in green. The file ex-
plorer window of your operating system will be opened. Select the requested files in the re-
spective directories.

A multiple marking of files according to the general rules of Microsoft Windows® is possible.
Please note however:

If multiple successional files are selected by using the [Shift key + Cursor up/down], the
files will be displayed in the window above in the very same order as they were displayed in
the file explorer window before.

If multiple files are selected in any order by using the [Crtl key + mouse click], the files will
be displayed in the window above in arbitrary order.

For erasing a selected file from the list, please click to the red cross as marked above in red.

The selected files will be displayed:

CARI

GAMO\Results\Portd User Port 01_TG 5_20101207_115010.6xt

6.1. Graphical Display on the Monitor

For display of graphs on the monitor, simply click “OK” in the window show above. Marking of
files in the green area is not necessary for the display. However, please note:

When working in the offline mode, the numbers (in the marked green area) are defining file.
numbers and not port numbers. The reason is that the port numbers of the previous data
acquisition (stated in the red area) may not necessarily correspond to the sequence and
number of selected data files.

Make sure that for displaying the graphs the respective file numbers are set to “Show” in
the menu <Diagram><Display> (par. 4.3 “Display of Graphs”)

Subject to alteration
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6.2. Tabular Display on the Monitor

6.3.

In order to display the data in tabular
form, please mark the respective file(s) in
the above window (multiple marking pos-
sible).

A click to the button “Show Data in Table”
will display the data as shown at the right

side
E

Please use the vertical scroll bars for
viewing all parameters or data.

Please note:

If more than one file was marked for
tabular display, the horizontal scroll bar
(marked red) can be used for viewing the
data of the single files.

A click to “Back” ends the tabular display.

Paper Print of Measurement Data

For doing a paper print, please proceed as follows:

Step 1: Open the data files as described in par. 6
“Display and Processing of stored Data Files”.

Step 2: Mark the file number(s) which are to be printed.
Selecting "All” marks / de-marks all files.

Step 3: Mark the respective tick-box(es)
Print Header
Print Data
Print Graph
separately or cumulatively.

Step 4: A click to “Print” will print the respective data of the selected files.

3
)
i
b

Subject to alteration
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6.4. Export of Data
For exporting data, Microsoft Excel® 2003 (or a later version) must be installed on the PC.

Step 1: Open the data files as described in par. 6 “Display and Processing of stored Data
Files”.

Step 2: Mark the file number(s) which are to be exported.
Selecting "All” marks / de-marks all files.

Step 3: A click to “Export” will open Microsoft Excel® and export
the data of the selected files into a new Excel spread-
sheet.

Please note: This function is not working sufficiently in the actual Beta version.

Export example of 4 data files:

The data of each file (parameters and measurement data) are written into a separate table.
Additionally, a blank table is created with the name of the export file (see red mark in the
window above).

Subject to alteration
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7. Options
7.1. Device Name

With this feature an individual device name can be assigned to
a gas meter, for example “Laboratory 1%, ,Cracking Pilot Plant”

etc..

When opening this sub menu the following window will be displayed:

Enter the device name of the gas meter into the respective field in the column “Device
Name” (see red mark).

Click “OK” for saving.

Subject to alteration
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7.2. Minimum Flow Rate
For calculation of the flow rate, the elapsed time between the
last but one and the last pulse is measured. To avoid an infi-
nite software loop after a stop of gas flow, the flow rate is set
to zero after a certain time window. This time window is de-
pendent on the minimum flow rate and the pulse generator of
the respective meter.
If required by the user, this time window can be
adapted to the respective conditions of the
measurement by changing the value of the
minimum flow rate.
The time window is inversely proportional to the
minimum flow rate:
A doubling of the minimal flow rate value re-
sults in a halving of the time window.
Table of default values of time windows for recognition of zero flow rate
based on the standard minimum flow rate:
TG/BG types [seconds]:
Standard Pulse Generator
Minimum
Flow
Rate
Gas Meter | [Ltr/h] V2.0ex V3.x V4.01 V4.11 V5.0
TG 01 0.1 144 36 18 14 144
TG 05 1 54 14 7 5 54
TG 1 2 54 14 7 5 54
TG 3 6 45 11 6 5 45
TG 5 10 45 11 6 5 45
TG 10 20 45 11 6 5 45
TG 20 40 45 11 6 5 45
TG 25 50 45 11 6 5 45
TG 50 100 45 11 6 5 45
BG 4 40 23 6 3 2 23
BG 6 60 30 8 4 3 30
BG 10 100 45 11 6 5 45
BG 16 160 56 14 7 6 56
BG 40 400 23 6 3 2 23
BG 100 1000 9 2 1 1 9

Subject to alteration
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MGC types:
Standard
Minimum
Flow Rate
Meter Type [Ltr/h [Minutes]
MGC-1 0.001 192
MGC-10 0.5 1

7.3. Language

The software is multi-lingual. This means that a translation table for menu texts and mes-
sages can be written in any language. Up to now the software is available in the following

languages: *.
English
German

After selection of another language this language will be displayed immediately.

7.4. Admin

Password protected area for software modification by the Ritter Company.

8. Help
8.1. Help

Opens the Help file.

(Not available with Beta Version of the software.)

% If there is a need for a new language version, please contact the Ritter Company. The contact
data you will find in the menu: “Info/Contact”.

Subject to alteration
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8.2. Info / Contact

The contact details of the Ritter Company:

9. Termination of Rigamo

The program will be terminated by
<File><Exit>
“Termination cross” in top right corner of the window

| Please note that all data acquisition will be stopp  ed when terminating the software.

Subject to alteration




