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DESCRIPTION 

The Modular test bench is an automatic calibration 
and verification test bench for residential, 
commercial and industrial diaphragm gas meters 
and ultrasonic meters with two ranges in 
dimensions and flow capacity. Lower range up to 
G6 and Qmax of 10 m3/h and up to G25 and Qmax 
40 m³/hr. 

 
ADVANCE DESIGN: 

 
 Its design is  conceived for heavy  work 

duties  as needed in manufacturing cells. 
Continuous use and operation. 
Robustness. 

 
 Designed  for  highest  modularity  to  be 

compatible  with  the  lean  manufacturing 
and operator    in    motion    processing 
concepts. That means that the meters can 
be tested simultaneously at different flow 
rates. Ex: Meter1 tested at Qmin while 
MeterN is tested at Qmax at the same time. 

 
 Designed for maximum flexibility. Layout 

and shape is transformed in few minutes 
from L, U or I shape. 

 
 Designed for Scalability. With that the test 

bench can increase or reduce in the 
number of meter test positions in 
accordance with the work load and test 
demand. 

 
The test bench consists of a Combination of 
different modules: 

Module A 

 
Is the module with the controller PC and 
communication system, data acquisition modules 
and electronics associated for signal adaptation. 
Also Different power supply, electric protections, 
Certified time base, Security switch and the main 
screen. 
 
Module B 

 
Is the module with the clamping system of the 
meter  (range  up  to G6 or  G25).  With  variable 
interaxis from 80 mm to 280 mm (or from 250 to 
400 mm), with adapters for bitubular meters as an 
option. Also equipped with sub modules for 
electronic PCB’s, pneumatics, bridges for 
interconnection with other module B (testing air 
piping, pneumatics circuit, data bus, electronics 
and electricity). 
 
Also integrates an individual color screen and error 
calculator CI4000. Now with very useful 
information for the user for that individual position. 
As pair of gears to select for calibration of 
mechanical meters or error code message from 
electronic meters, errors out of tolerance, pressure 
loss too high, alarms triggered by some test event, 
status, security valve test,.. 
 
Module C 

 
Is the module with the sonic nozzle block. With 
capacity of 12 nozzles (depending on demand, we 
are able to cover other flow rates, but in any case 
Q  sweeps  from  5  to  5  l/h  all  the  range).
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Temperature and pressure measurement in the 
block. Block and bleed for the internal leakage 
control, assurance of critical flow rate regime. 

 
Range of meters under test. Diaphragm meters up 
to G6 or G25. 
Flow rate rangeability from 0.010 m3/h to 10 (or 
40) m3/h, wide range of testing points from Qmin 
to Qmax, including 100%, 20% or Qmax and Qmin 
(but also 70%, 40%, 10%, 3 x Qmin) for the case 
of 11 sonic nozzles and flow rate steps from 5 to 5 
l/h. 

 

 
 

Sonic Nozzle Block made up with: 
 

      11 sonic nozzles integrated in one block of 
12 (for future upgrade) with the following 
nominal flows that can be combined: 0.010, 
0.016, 0.02, 0.04, 0.08, 0.16, 0.32, 0.64, 
1.28, 2.56 and 5.12 m3/h 

 
 Sonic nozzles certified by EBBW (Office of 

Legal Metrology from Baden Wuttenberg) 
with traceability to PTB. 

 
 Pressure   gauge   measurement   in   the 

nozzle block. 

 
 Temperature measurement in the nozzle 

block. 

 
 Block and bleed for the internal leakage 

control in every  section or line of sonic 
nozzle. 

 
      Critical flow rate regime Control. 

 Measurement   of   thermodynamic   state 
variables: humidity. Temperature and 
pressure of the tested air. 

 

 
 

Sonic nozzles work under critical regime as per 
ISO9300 and Volume 25 from PTB (Test benches 
working with critical nozzles). A vacuum pump 
supplies constant flow rate air to meters under test, 
and test racks. 
 
Also we comply with the corresponding European 
and International standards: OIML R31 and EN 
1359 for diaphragm meters. 
 
The tests of the meters are made by comparing 
reference volume at the reference standard type 
against the volume measured on meter for each 
test position. 

 
The flow rate combination selected by the user and 
stored in the test program can sweep from 10 l/h 
to 10 m3/h (or from 0.1 to 40 m3/h in the larger 
range). 
 
Auxiliary Modules D&E 

 
Rotating vacuum pump and power up electric 
cabinet with protections. Running dry thanks to the 
integrated filter. Noise free covers with protection 
of surfaces against over temperature. Flexible 
connections, free of vibrations. Easy operation, 
maintenance and connection. IP55 protection and 
class F isolation. 

 
o Pump specs: max flow rate 42 

m3/h, max vacuum 150 mbar 

(abs), electric consumption 3Ph 
1.5 kW and 6.6 A. 

 
PLC for the electro valve control, test bench 
operation, security alarms and other functions 
control.
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All the test process is completely controlled 
electronically by computer and electronic interface. 
Even at low level control for expert users 
depending on the access level. 

 

MODULAR TYPE 1 AND TYPE 2 
 

The main difference is coming from the module B 
which are completely different. 

 
Type 1 has a module B that clamps the meter with 
the help of the user for the meter placement on the 
bottom tray and only can hold 1 meter at a time. 

 
Whereas Type 2 has a module that has a rotation 
platform that can hold two meters at the same time. 
One of the meter is under test on the back position 
while the one in the front is unloaded/uploaded and 
scanned for data base information retrieval and 
any other preparation. 

 
Type 2 also has other functionalities specifically 
designed for electronic/ultrasonic meters testing. 
Like   verification   of   correct   screw   detection 
between gas meter and main front board, rubber 
caps for anti-fraud with camera detection, artificial 
vision with OCR for mechanical drum digitization, 
automatic push of button,.. 

 
Type 1: 

 
Designed so that the Machine preparation to the 
meter type (different inter distance inlet/outlet 
bosses, out diameter of threads, different 
heights) could be performed in a very fast 
modification of Module B, so that the SMED is 
minimized. 

 
The distance between inlet/outlet meter bosses 
it is marked with different available sizes and can 
be adjusted and fixed very easily with hand 
without need of tools. 

 
In order that the user can load/unload meters in 
a fast way we provide guiding plates which adapt 
to the meter geometry and bosses. 

 
To adapt to the different threads and secure a 
good leak tightness it is used bosses adapters 
that has a flat gasket inside that absorb possible 
irregularities in the meter threads and also an 
external Oring sealing which gives a good 
tightness of the boss adapter to the module B. 

 
For safety of the operator the guiding plates are 
floating with soft springs that in case of finger or 

hand trapped during the movement of the piston 
the pressure is absorbed by the springs. Also the 
closing is made in two different phases and 
different clamping pressures. The first one can 
move the base tray and meter with very small 
force, just for adjustment and after that in phase 
2 the pressure is high enough to secure the 
tightness between meter and Module B. 
 
To the control of that closing system it is use a 
two hands bimanual push buttons console to 
start  and  end  clamping.  Also  a  white  lamp 
indicator give information to the user of when the 
clamping pressure is correct to secure leakage 
free. 
 

 
Test rack: N test positions for G1.6 to G6 with 
pneumatic clamping. 

 

 
Bosses adapters and guiding plates. 

 

 
 

All modules B and type1 and 2 come with the 
followings accessories: 
 
      pressure loss reading for each test position. 

With ENAC certification. 
 At least two temperature reading at inlet and 

outlet of test bench. With ENAC certification. 
      Error calculators CI4000 in every positon.
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 Optical scanning heads that can detect either 
reflecting band placed in the last drum of the 
meter register. 

 four type of impulse reading for each test 
position: optical scanning heads, NPN pulse 
emitters, PNP or reed contact pulse type. 
Also a USB communication port is 
considered. 

 
In all the positions either  mono  pipe 
diaphragm meters  or  two  pipe  gas meters 
can be tested with special adaptor. 

 
 
 
 

 
 

 

CI4000 calculator is specifically designed to 
perform the meter pulses calculation. The 
calculation system is based on the comparison 
between two impulse channels; one that comes 
from meter under test and another from  either 
system clock base time or master meter input. 

 
Some of the important features of this device are: 

▪ Beginning the test on the rising edge of the 
impulse of the meter under test. 

▪ Hardware is individually addressed for each 
position. 

▪ Maximum  programmable  meter  under  test 
impulses : 1,000,000 

▪   Maximum      reference      meter      impulses: 
1,000,000,000 

▪   System installed in a remote bus 

▪   Maximum frequency of meter under test signal: 
3.5 kHz 

▪   Maximum frequency of reference meter signal: 
40 kHz 

 

 

Internally every error calculator has an increasing 
index and a decreasing index. The pulses coming 
from meter under test are connected to decreasing 
index and the pulses coming from master is 
connected to increasing index. 

 
The computer programs pulses to be registered on 
the decreasing record for every meter. 

When the increase index of the meter under test 
impulse is detected, the counter will activate the 
impulses coming from the master. This process will 
continue until the decreasing index reach “ZERO” 
value. At this instance, the error calculator will stop 
and wait until the computer asks for the pulses 
counted on master meter. 
 
Display: 4.3 inch TFT-LCD Color (480x272 Pixels). 
 
Automation/Software: 

 
The test program is the software which controls the 
whole test bench elements and tests process. 
Some of the main software features are: 
 

▪ Automatic: performs the whole test process 
of a lot of meters with the previous defined 
tests in a fully automatic way. It also allows 
to perform individual tests manually under 
the control and decision of the operator. 

▪   Security: define different user access levels 
to avoid not experimented or allowed users 
to access to all the software functions. 

▪   Fully  configurable:  you  can  define  any 
sequence of any quantity of tests to be 
done, and every test can be defined with 
any parameter values (test volume, number 
of repetitions, requested flow rate, error 
tolerance, …. ) 

▪   Different tests systems: the tests can be 
done   using   scanning   heads,   emitters 
mounted over the meters, by serial 
communication with electronic meters or 
through the direct reading of the meters 
register (start-stop tests). 

▪   Ensured test process PTB and international 
standards rules recommendations: the 
system controls in every test that all the test 
variables (pressure, temperature, humidity 
values,….) are inside the necessary 
tolerances to ensure a good error result 
values. 

▪   Automatic   alarms   control:   the  software 
controls  every  time  the  possible  alarm 
situations (emergency stop pushed, pump 
alarms, too high vacuum,…..) and stops 
automatically any process giving the 
necessary information to the operator. 

▪   Elements calibration facilities: the software 
gives the tools to recalibrate the test bench 
elements like all the sensors and master 
meter (calibration table). 

▪   Low level system monitoring: the system 
gives the possibility to monitor what it is 
done at every moment as well as the values
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from the data acquisition system during the 
tests. This option gives the possibility for 
experienced users to easily check if 
everything is working as expected as well as 
manually calculate the meter errors with the 
shown values for audit purposes. 

 

▪   Uncertainty calculation integrated. 
▪   Volume  correction  for  pressure  loss  and 

temperature. 
 

Utilities: 
 

▪   Power     supply     :     3x230/400V     50Hz 
10A/phase. 

▪   Compressed   air   supply   :   6   bar   (for 
pneumatic valve). 

▪   Test medium: air. 
 

 
OPERATION PRINCIPLE 

 
Sonic nozzles working in critical regime, This is an 
excellent standard, with high stability (only 
depending on the mechanical shape and size) and 
very low uncertainty. 

 
Sonic nozzles are certified with traceability to PTB 
and provides a standard of flow, which together 
with the certified standard of base time it is 
possible  to measure  the  volume  with  very  low 
uncertainty and very high accuracies. 

 
The gas volume measured in the meters under test 
are in different thermodynamic conditions 
(pressure and temperature) and is converted to the 
same conditions of the sonic nozzle block. Also the 
readings of volume with highest resolution is 
preferred to allow for shorter testing times and 
keeping accuracy. This can be achieved with 
different optical or electrical signals interface 
coming from each meter and individually 
synchronized thanks to the error calculators 
(CI4000) with the reference standard. 

 
Comparing the gas volume measured by the ref 
standard  with  the  measurement  performed  by 
each meter, it is possible to calculate the 
measuring error of the meter. The formula of the 
error in % is as follows: 

 

 

Where: 

 VC :  Gas volume measured by the meter 
to be tested. 

 VP :  Gas    volume    measured    by   the 
reference standard. 

 
Either an electrical pulse or scanning head sensor 
is used to measure gas volume flowing through the 
meter. Mechanical gas meter is equipped with a 
visible bladed wheel or electronic gas meter with 
serial communication with access to register of 
time/volume tested. This wheel turns when the gas 
flows through the meter. Focusing the scanning 
head sensor over this blade wheel, it is possible to 
calculate   meter  impulses while the gas flows. 
Knowing the equivalent impulses collected during 
the gas flow and  impulse weight (also known as 
meter pulse weight), the volume of gas that has 
flowed through the meter can be calculated. 
Normally the meter pulse weight is supplied by the 
meter manufacturer. And this volume is corrected 
to the thermodynamic conditions of the ref 
standard meter 

 
The error calculator compares the electrical signal 
from the ref standard meter to the electrical signal 
supplied by the scanning head, and it calculates 
the error value according to the formula indicated 
before. 
 
It is important to note that the frequency of the 
pulses from the ref standard is very high if 
compared with the frequency of the pulse from the 
meter.  This means that  the  ref  standard pulse 
weight is lower (very high volume resolution) than 
the  meter  pulse  weight.  Therefore  when 
comparing both signals, we count many standard 
reference pulses for each or whole turn of the 
meter wheel, or signal pulse. This way, an error in 
the calculation of the ref standard pulse number 
does not affect significantly the meter error. 
 

 
 

MAIN COMPONENTS 
 
In order for Test bench to produce the optimum 
precision, the working condition of the laboratory 
must be in optimal conditions. So the meters to test 
should be stored inside similar laboratory condition 
for at least 5 hours before starting the calibration. 
The room for testing these meters must comply 
with specifications as listed in laboratory 
requirement because the fluid (gas) used for the 
meters calibration is atmospheric air where the test 
bench is located.
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Before starting any tests, the complete test bench 
network must be leak proof to ensure there is no 
leakage in the network (meters and ref standard). 

 
 

PIPING AND INSTRUMENTATION 
DIAGRAM 

 
One example of the PID diagram is shown in figure 
5 – PID diagram of a modular test bench with 2 
module C and 5+5 module B. It consists of different 
sections: Test rack 1 for testing of 5 meters up to 
G6, Test rack 2 with 5 meters to test up to G6, 
Sonic nozzle block as reference standard. 

This particular test bench can perform 
simultaneously and in an independent way Qmin 
in the first section of 5 meters whereas the other 5 
can be tested in a different Q’ flow rate. They are 
totally independent thanks to the installation of 2 
module C. 

 
Another important section is the instrumentation 
for the measure of thermodynamic parameters in 
both areas MUT and ref standards and the valves 
to measure and detect both external leakages 
(coming from the MUT lines) and internal (from 
sonic nozzle block and bleed control).

 
 
 

 
Figure 5 - PID Diagram (as an example) of modular  TB type 1 with two module C and 5+5 module B. 

 

 

SONIC NOZZLES 
 

The sonic nozzles design has the toroid shape in 
the throat and if the pressure P2 downstream from 
the nozzle is reduced by air extracted with a 
vacuum  pump,  then  the  flow  rate  through  the 

 

 

nozzle increases. This flow rate can be increased 
up to the point where you reach the speed of sound 
in the neck of the nozzle, where the diameter is at 
its narrowest point.
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Any further reduction of the pressure P2 then no 
longer causes any change in the flow rate. The 
pressure ratio P2/P0 when the speed of sound is 
reached in the nozzle is known as the critical 
pressure ratio. At this regime it is also 
thermodynamically caused the highest mass flow 
density. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6 

 
The level of the flow rate (Q)  then only depends 
on the diameter (d) at the narrowest point of the 
nozzle and remains constant (Q1, Q2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 

 
And this is a very stable (mechanically very robust) 
parameter which is very appreciated in a reference 
standard. That’s the reason why the recertification 
periods can be relatively long (5 and 10 years 
depending on the size). 

 

 
Figure 8 
Another very appreciated property is the following: 
the high resolution and accuracy which can be 
obtained on time measurement. 
 
The use of sonic nozzles for gas meter verification 
is a verification based on a calibrated time 
measurement, in contrast with other methods. The 
test volume is defined by a certain flow time, at the 
constant flow rate which is generated by the sonic 
nozzle. If a certain test volume is required at a 
certain test flow rate, it will result in a very accurate 
calculated test time very accurate, certified and 
with very high resolution. 
 
From  the  certificate  we  obtain  the  discharge 
coefficient  Cd.  Which  express  the  part  of  the 
boundary  layer  in  the  cross  section.  And  the 
nominal Flow rate at specific standard conditions. 
This two factors are introduced into the software 
for the correct calculation according to ISO9300.
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METERS  G1,6 - G2,5 - G4 - G6 

Nozzle Gas meters  
Sonic nozzle 

combinations 

 

Tested 

flow rate 

m3/h 

 
Nr. 

Nominal 

flow rate 

m3/h 

 
Size 

 

Testing 

points 

Tested 

flow rate 

m3/h 

Lower Upper 

Limit values 

(-5%) (+5%) 

         

SN1 5.12 G6 Qmax 10 9.5000 10.5000 SN1+SN2+SN3+SN4 9.6 

SN2 2.56 G6 0,7Qmax 7 6.6500 7.3500 SN1+SN3+SN4 7.04 

SN3 1.28 G6 0,4Qmax 4 3.8000 4.2000 SN2+SN3+SN5 4.16 

SN4 0.64 G6 0,2Qmax 2 1.9000 2.1000 SN3+SN4+SN6 2.08 

SN5 0.32 G6 0,1Qmax 1 0.9500 1.0500 SN4+SN5+SN7 1.04 

SN6 0.16 G6 3Qmin 0.18 0.1710 0.1890 SN6+SN9 0.18 

SN7 0.08 G6 Qmin 0.06 0.0570 0.0630 SN8+SN9 0.06 

SN8 0.04 G4 Qmax 6 5.7000 6.3000 SN1+SN4 5.76 

SN9 0.02 G4 0,7Qmax 4.2 3.9900 4.4100 SN2+SN3+SN5 4.16 

SN10 0.016 G4 0,4Qmax 2.4 2.2800 2.5200 SN3+SN4+SN5+SN6 2.4 

SN11 0.01 G4 0,2Qmax 1.2 1.1400 1.2600 SN4+SN5+SN6+SN7 1.2 

 G4 0,1Qmax 0.6 0.5700 0.6300 SN5+SN6+SN7+SN8 0.6 
G4 3Qmin 0.12 0.1140 0.1260 SN7+SN8 0.12 

G4 Qmin 0.04 0.0380 0.0420 SN8 0.04 

G2.5 Qmax 4 3.8000 4.2000 SN2+SN3SN5 4.16 

G2.5 0,7Qmax 2.8 2.6600 2.9400 SN2+SN5 2.88 

G2.5 0,4Qmax 1.6 1.5200 1.6800 SN3+SN5 1.6 

G2.5 0,2Qmax 0.8 0.7600 0.8400 SN4+SN6 0.8 

G2.5 0,1Qmax 0.4 0.3800 0.4200 SN5+SN7 0.4 

G2.5 3Qmin 0.075 0.0713 0.0788 SN8+SN9+SN10 0.076 

G2.5 Qmin 0.025 0.0238 0.0263 SN10+SN11 0.026 

G1.6 Qmax 2.5 2.3750 2.6250 SN2 2.56 

G1.6 0,7Qmax 1.75 1.6625 1.8375 SN3+SN5+SN6 1.76 

G1.6 0,4Qmax 1 0.9500 1.0500 SN4+SN5+SN7 1.04 

G1.6 0,2Qmax 0.5 0.4750 0.5250 SN5+SN6+SN8 0.52 

G1.6 0,1Qmax 0.25 0.2375 0.2625 SN6+SN7+SN10 0.256 

G1.6 3Qmin 0.048 0.0456 0.0504 SN8+SN11 0.046 

G1.6 Qmin 0.016 0.0152 0.0168 SN10 0.016 

 

Example for 7 points of measurement. Also it is ready for other meter sizes in the future. 
 

Sonic nozzles certified by the “Office of Legal Metrology of the state of Baden-Württemberg 
(Germany)”, linked to the PTB; incertitude 0,25% with k=2. Less or equal to 0.2% uncertainty level 
with PTB.
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FLOW RATE GENERATION 
 

1 rotating dry vacuum pump. Dry running thanks to 
the integrated filter. Noise free covers with 
protection of surfaces against over temperature. 
Flexible connections, free of vibrations. Easy 
operation, maintenance and connection. IP55 
protection and class F isolation. 

 
▪   Max flow rate 27 m3/h, 

▪   max vacuum 150 mbar (abs), 

▪   electric consumption 3 Ph 0.75 kW and 5.6 A. 
 
 

Centrifugal fan 1.5 kW (3.25 A). Qmax: 500 m3lh 
(2860 rpm). With frequency converter to control 
speed and bypass and other valves for proper 
selection of circuits. 

 
CALIBRATION CONTROL PROCESS 

 
The calibration process has two different 
segments. 

 

 

Digital  Control 

Each input module is connected to a standard 
temperature prove type RTD 1/10 accuracy in four 
wires connection. 
 

 
Figure   18  -  Temperature   probe   type   RTD  1/10 
accuracy 

 
The temperature sensor accuracy is 0.15ºC with 
0.01ºC resolution. All the temperature probes are 
supplied with European Accredited Laboratory 
certification. 
 

 
 

Temperature sensors: 2x2 at each test rack and 
line: inlet/outlet, 1 for each sonic nozzle block.

 

 ▪ Type: PT100 
Digital  control  is  performed  by  a  Programmed ▪ Temperature range: 0-100 ºC 
Logic  Controller  (P.L.C.).  This  device  has  an ▪ Accuracy: 1/10 DIN 
internal program to check all the possible alarms, ▪ Typical error as per ENAC certificate: 0.12 ºC 
performing the control over the digital signals, such ▪ ¼” gas thread connection 
as opening and closing valves, alarms (pressure ▪ Insert length: 100 mm or others depending on the 
switches, phases order, temperature switch .......),  position. 
general or security switches.   

 

 
Data Acquisition System 

 

Data acquisition system is in charge of recording 
information on pressure, temperature, and pulses. 
It consists of a series of analog input modules 
programmed to convert the signals coming from 
the sensors to digital value. Each analog to digital 
converter module is 16 bits and connected to the 
computer via digital bus. 

 

CERTIFICATED SENSORS 

TEMPERATURE SENSORS 

The temperature is read by signal converter 
modules and connects to data acquisition system. 

PRESSURE SENSORS 
 
Three different pressure sensors type are installed 
on each test bench: atmospheric pressure sensor, 
relative pressure sensors, and differential pressure 
sensors. All the pressure sensors are supplied with 
European Accredited Laboratory certification. 
 

 

Atmospheric pressure  sensor (PA): 
 

This sensor is a pressure reference for laboratory 
and all other relative pressure sensors are 
referring to this sensor. 
The main features are: 
 

▪ Pressure   accuracy : 0.05 % (FSO) or  1.1 
mbar 

▪ Typical  error  as  per  ENAC  certificate:  0.22 
mbar (22 Pa) 

▪   Minimum Working range: 800..1100 mbar
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▪   Stability : 1 mbar/year  

▪   Displaying system resolution 0.1 mbar ▪ Sensor signal: 0 to 100% from 4 to 20 mA 
▪   Output signal: 0 a 5 V ▪ Sensor placed in the aspiration silencer of the 
▪   We install one for pressure reading in the test  test rack 

laboratory. ▪ Voltage/current converter. 
▪   Absolute  pressure  sensor  that  works  as  a ▪ Conversion signal 4 to 20 mA, 0 to 10 V 

reference  for  the  rest  of  relative  pressure ▪ Module placed in power cabinet. 
sensors.   

Relative     pressure     sensors     (Bell     Prover 
Pressure): 

 

Relative pressure sensor in the sonic nozzle block 
and in the inlet of the vacuum pump in order to 
verify if the critical flow conditions are fulfilled. 

 
The main features are: 

 

TIME BASE 
 

▪   Time basis: 

 
o Nominal frequency: 3906.25 Hz 
o Uncertainty: 0.0093 Hz 
o Signal type: Square wave.

▪ 

▪ 

Accuracy: ±0.05% FSO 
Typical  error  as  per  ENAC  certificate:  0.04 

o Output type: TTL leve 0 to 5 V. 
o Red fast connector: Active signal. 

 
▪ 

mbar (4 Pa) 
Pressure range: 0 – 69 mbar 

o Green 
GND. 

fast connector: Reference 

▪ Stability: 0,2 mbar/year  

 
 

All metrological sensors  and time base 

▪ Displaying system resolution 0.01 mbar 
▪ Output signal: 1 a 6 V, RS-485 

are ENAC certified. 
 

Differential pressure  sensors  (Meter Pressure 
Loss): 

 

Sensors for meter pressure loss reading on the 

gas testing line (Pc). 
 

▪   Accuracy:  0,25 % (FSO) 
▪   Typical  error  as  per  ENAC  certificate:  0.01 

mbar (1 Pa) 
▪   Pressure range: +/- 5 mbar 
▪   Stability 0,30 mbar/year 
▪   Displaying system resolution 0.01 mbar 
▪   Output signal: 1 to 6 V 
▪   Differential pressure sensor between inlet and 

outlet of every meter to measure the pressure 
loss of every meter. 

 

 
TERMODYNAMIC SENSORS 

 

 

 # Sensor Range Precision Typical Uncertainty  

1 Humidity Sensor 0 to 100% 3 % Hr. Av. 2.8 % ENAC cert. 

2 T atm 0 to 100 ºC PT100 1/10 DIN 0.12 ºC ENAC cert. 

3 P atm 800 to 1100 mbar 0.15 % FSO 0.22 mbar ENAC cert. 
 

4 
Clock Nominal     frequency 

3906.25 Hz 

100 ppm 0.0093 Hz ENAC cert. 

 
 
5 

Nozzle block reference 

pressure sensors 

(relative pressure 

sensor). 

0 to 69 mbar 0.05 % FSO 0.04 mbar (4 Pa) ENAC cert. 
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6     Pressure loss sensor        +/- 6.3 mbar                  0.25 % FSO             0.01 mbar (1 Pa) ENAC cert. 
 

 

 

LEAKAGE CONTROL 
 
Test bench comes with an automatic leakage 
detection system which allows operator to execute 
the program after closing any of the Modules B. 

 
Computer will select the program test line entry 
valve and closes all the output valves of the test 
bench. It then waits for a preprogram stabilization 
waiting time to stabilize the system and start the 
leakage test. It measures the pressure drop in a 
certain time related with the maximum external 
leak accepted ( <0.3% of Qmin) and configured 
from the options set up by the user. 

 
On the other hand, if the system is tight (no leak), 
computer will allow the start of the test and during 
the run there is an internal leakage control to 
assure the sonic nozzle path. It is injecting 
pressure to the idle nozzles to check if the isolation 
valves are tight enough during every test. 

 
 
 
 

COMPUTERISED CONTROL 
SYSTEM 

 

 

All the test bench operation is automatically 
controlled by a computer connected to data 
acquisition bus and PLC via Ethernet connection. 

 
A software call CALWIN will be installed in the 
computer and it will control all the electronic 
devices in the test bench and the program runs 
under Windows operating system. 

 

 
 
 

CALWIN is being designed to operate under the 
following minimum computer system: 

 
▪   PC Intel Core I5 or I7 3.2GHz or higher 

▪   DDR-RAM: 4 Gbytes or higher 

▪   Hard disk: 500 Gbytes or higher 

▪   Screen: 19” LCD high resolution 

▪   DVD writer 

▪   Keyboard,  & USB mouse 

▪   LaserJet printer A4 

▪   DVD/RW 

▪   WAN BROADCOM 802.11 A/B/G/N 

▪    BLUETOOTH 4.0 

▪   W7PRO or W8PRO with DVD RESTORE. 
 
 
 
 

TEST PROGRAM 
 
CalWinGas is running under the latest Windows 
operating  system  with  English  user  interface. 
Other   interface   language   is   available   upon 
request. 

 
The program automatically performs an external 
leakage test before the starting of the test and 
during the test, it controls internal leakage together 
with the valve control, alarm supervision and 
execution of programmed sequence. All the test 
data, customer information and test meter data will 
be stored into computer data base. This allows the 
user to retrieve from the test program all old test 
results, meter history and client data. 

 
For the ease of deployment and data security, the 
program  allows  user  to  have  different  access 
levels such as user, technician or administrator. 
 
Different access level will limit the user access and 
protect the integrity of the testing configuration and 
client data base. 
 
Some of the main software features are: 
 

▪ Automatic: automatically perform complete test 
cycles/processes of MUT with a pre-defined 
configuration. It also allows user to control and 
decide individual tests manually. 

▪ Security:   comes with multiple access level to 
define different user access levels. This is to 
avoid unexperienced user from accessing 
some of the critical functions on the test bench 
and to allow administrator and technician to 
access to all the software functions for 
troubleshooting. Also to protect database 
integrity. 

▪ Fully  configurable:  the  test  program  is  fully 
configurable by administrator and technician, 
whereby parameters such as sequence 
number of test, test volume, number of 
repetitions,  requested  flow rate,  error 
tolerance, and etc could be programmed. 

▪ Multiple MUT impulse system:    tests  can  be 
done by scanning heads/  emitters mounted 
over  the  test  meters  or  through  the  direct
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reading of the meters register (start-stop push 
button). 

▪ Ensure test compliances: the system controls 
all test variables such as pressure, 
temperature, humidity values…. in every test to 
control if it is within the necessary tolerances to 
ensure compliance to the calibration standard 
and to ensure reliability of test results. 

▪ Automatic alarms control: software controls all 
the possible alarm such as emergency stop 
activated, fan/blower alarms, vacuum too high, 
etc.) and stops the processes automatically 
and provide the operator the necessary 
information or instructions. 

▪   On-site   calibration   facilities:   the   software 
provides tools to allow user to recalibrate the 
test bench sensors such as temperature, 
pressure and master meters. 

▪ Low-level   system   monitoring:   the   system 
provides a functionality to monitor every single 
activity as well as the values from the data 
acquisition system during the tests. Such 
option provides experienced users the access 
to check all components and element of the 
test bench are functioning as expected as well 
as manually calculate the meter errors with the 
shown values for audit purposes. 

 
 
 
 

DATA PROCESSING 
 
Test results are automatically saved to a database 
upon the completion of test and confirmation by 
operator. The saved data are retrieved by software 
to perform data analysis, reporting and the 
management of the database could be managed 
by third party database software such as 
MSACCESS, MSSQL etc. 

 
The protocol could be format to user requirement 
using Microsoft Excel and customer can customize 
the report  format  at  its  convenience. However, 
such modification requires administration rights for 
auditing purposes. 

 
In addition to the standard database, the software 
has an option to save all the test bench events to 
a logbook. This log file will enable technician to 
check, verify and troubleshoot the cause of events 
leading to the failure. 
Thus, it is important to send this log file to the 
expert / manufacturer in the event of failure. 

 

 
 

TESTING INSTRUCTIONS AND 
METROLOGICAL TESTING RULES 
 
 

The test procedures is according to European 
recommendation for testing gas-measuring 
instruments and accepted by    Worldwide 
Standards Departments. 
 

▪   PTB 29  Testing of Gas Meter with Air under 

Atmospheric condition 

▪   OIML R31 (Diaphragm gas meters). 

▪   EN1359 for diaphragm meters 

▪   EN 14326 for Ultrasonic meters 

 
Also we comply with the following directives: 

 
▪ 2006/42/EC (former 98/37/CE) for the security 

in industrial equipment. 

▪ 2006/95/EC (former 73/23/CE) concerning the 

low voltage electric security. 

▪ 2006/108/EC (former 89/336/CE) concerning 

to the Electromagnetic Compatibility. 
 

 
 

LABORATORY REQUIREMENTS 
 
According to PTB volume 29, Testing of Gas 
Volume Meters with Air at Atmospheric Pressure, 
test bench for gas meters must be strategically 
located in the laboratory of reasonable size and 
both test meter and equipment are not subject to 
focused or heating points such as, sun's radiation, 
heaters or other heat sources. The temperature in 
the laboratory must not vary by more than 2ºC daily 
and must not exceed or decrease within the range 

of 22  5ºC. 

 
The laboratory should have as few external walls 
as possible and not place directly under the roof. If 
possible, it should have no windows or if 
unavoidable, the window should be change to 
double windows to prevent direct heat exchanges 
with laboratory. 
 
Access doors or communication doors with rooms 
at  substantially  different  temperatures,  should 
have porches or double doors and should be 
provide with air circulation system of sufficient 
capacity. The laboratory should be sufficiently 
ventilated and the ventilation must not interfere 
with the laboratory temperature stability.
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The temperature stability in the laboratory must not 
deviate by more than 1ºC from the mean 
temperature measured in the surrounding of the 
standards equipment and test meters. 

 
The  temperatures  must  not  change  more  than 
0.5ºC per hour and during the test, the temperature 
must not change more than 0.3ºC 

 

 
POWER REQUIREMENTS 

 
The     minimum     power     requirements     are 
3X230/400V 50Hz 10A/phase 

 

 
 

COMPRESSED AIR 
REQUIREMENTS 

 
Combical G100 requires compressed air supply to 
operate electro-pneumatic valves, isolation valves, 
by-pass valves and pneumatic sensors. 

 
The compressed air must be supplied through the 
service unit as shown on photo below 

 
 
 

The air requirement is as follows: 
▪   Pressure: between 7and 10 bar 
▪   Air flow: about 500 l/min 
▪   Quality: clean air without oil 
▪   compressed air pipe :  10 mm 
 

 
 
 

DOCUMENTATION 
 
The  following  documentation  will  be  provided 
together with the test equipment: 
 
▪   User and Maintenance Manual 
▪   Software manual 
▪   Test  bench and its  sensor  certification with 

ENAC certificates. 
▪   MEBW/PTB      sonic      nozzle      calibration 

certification. 
▪   MEBW/PTB     master     meters     calibration 

certification.

 

REMARK 
 

Inotech  reserves  the right  of technical alterations of individual components not affecting the functioning, as 
well as the replacement  of units offered by similar  or comparable units. 


