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Technician use only 
– This procedure 
must be carried 
out by a suitably 
qualifi ed technician in 
accordance with these 
instructions and the 
standards set down 
in their particular 
industry/country.

AT-GU
Calibration Procedures

A. GENERAL INFORMATION

The frequency and nature of testing or calibration may be determined by local regulation or 
standards.EN378 and the FGAS Regulation require an annual check in accordance with the 
manufacturer’s recommendation.

Aquilar recommends annual checks by bump test, and gas calibration on site at two yearly 
intervals in the case of semiconductor SC sensors and infrared IR sensors with sensor 
replacement every fi ve years or as required. In the case of electrochemical EC sensors we 
recommend annual bump test and sensor replacement at two yearly intervals and gas 
calibration. This should eliminate end of life concerns, and constantly renew the detection 
system. If the AT-GU is exposed to a large leak it should be tested to ensure correct functionality 
by electrically resetting the zero setting and carrying out a bump test, see procedures below. 
There are two concepts that need to be diff erentiated: bump test and calibration.
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BUMP TEST:
This consists of exposing the sensor to a 
gas and observing its response to the gas. 
The objective is to establish if the sensor is 
reacting to the gas and all the sensor outputs 
are working correctly. There are two types of 
bump test.

Quantifi ed: where a known concentration of 
gas is used, or
Non-Quantifi ed: where a gas of unknown
concentration is used.

CALIBRATION
This consists of exposing the sensor to a 
calibration gas, setting the “zero” or “Standby 
voltage”, the span / range, and checking/
adjusting all the outputs, to ensure that 
they are activated at the specifi ed gas 
concentration. Procedures for bump test and 
calibration vary depending on the sensor 
technology used and the gas in question. The 
AT-GU is available in three sensor versions: 
Semiconductor (SC), Electrochemical (EC) and 
infrared (IR).

Before you carry out the test or calibration:

1. Advise occupants, plant operators, and 
supervisors.

2. Check if the MGS is connected to external 
systems such as sprinkler systems, plant 
shut down, external sirens and beacons, 
ventilation, etc. and disconnect as 
instructed by the customer.

3. Deactivate alarm delays if selected at JP5, 
JP6 as per instructions in Diagram 1.

4. For Bump Test or Calibration the MGS 
should be powered up overnight. If the unit 
has been installed and running for about 
24 hours, and you need to power it off  for 
a short time to set the delay at 0 min, then 
the normalisation period is about 5 min 
(this is indicated by the green LED fl ashing) 
and then you can begin the testing or 
calibration. If sensors have been in long- 
term storage or the detectors have been 
turned off  for a longtime, normalisation 
would be much slower. However within 
1-2 hours the sensor should have dropped 
below the alarm setting and be operational. 
You can monitor normalisation progress 
exactly by monitoring the sensor output, 
on CON 2 between pins OV & VS. See 
Section 5.

Unit 30, Lawson Hunt Industrial Park, 
Broadbridge Heath, Horsham, West Sussex, 
RH12 3JR

+44 (0) 1403 216100

info@aquilar.co.uk

www.aquilar.co.uk



AT-GU
Gas Sensing System

LEAK DETECTION SOLUTIONS

2

Ideally bump tests are conducted on site 
in a clean air atmosphere. Prior to carrying 
out a bump test, check and adjust the zero 
setting as described in the Calibration section 
-Sensor PCB

SEMICONDUCTOR AND IR SENSORS 
FOR HYDROCARBONS:
We off er cylinders of gas at known 
concentrations for quantifi ed tests. This 

consists of exposing the sensor to the gas 
and checking that alarm lights and relays are 
activated. If this is not available, for a non-
quantifi ed test you can use a gas cigarette 
lighter. By cracking open the valve without 
igniting the gas, you release the gas onto the 
sensor and force it into alarm. Check that 
alarm light, sounder and relay are activated.

B. BUMP TEST (EVERY YEAR)
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ELECTROCHEMICAL SENSORS:
We off er Ampoules of ammonia (NH3) 
at 100ppm and 1000 ppm. Cylinders of 
calibration gas are also available. These are a 
quantifi ed test. For details of other Ampoules, 
please contact us. 

INFRARED SENSOR FOR CO2:
We off er Ampoules of CO2 at 5000 ppm. 
Cylinders of calibration gas are also available. 
These are a quantifi ed test. If these are 
not available, then you can breathe on the 
sensor. Human breath has enough CO2 to 
trigger the alarm. This is a non-quantifi ed 
test.

BUMP TEST USING GAS AMPOULES:
1. Make sure that both the ampoules and the 

calibration beaker are clean and dry.
2. Unscrew the beaker hold screw and place 

the ampoule so that is sits in the base of 
the beaker. As per illustration.

3. Tighten on the screw ampoule without 
breaking it.

4. Remove the enclosure lid of the gas 
detector (not in Ex area).

5. Connect voltmeter to monitor sensor 
response, monitor 0-10v (Jumper JP1 and 
JP3 off ) response on CON 2 between pins 
OV & V.

6. Place the beaker over the sensor head 
using the multi sensor adaptor to fi t the 
sensor, or, if an Exd, IP66 or Remote sensor 
head version, screw the beaker on the 

remote sensor head M42 thread, or M35 
thread adaptor. It should be as tight fi tting 
as possible to allow maximum exposure to 
the gas.

7. Tighten on the ampoule until it shatters 
allowing the contents to diff use in the 
beaker. It should be left in place for 
approximately 5 min.

8. Voltage output will increase. This confi rms 
that the sensor is responding. In the case 
of an ampoule quantifi ed test a response 
equivalent to at least 50% of the test gas 
will confi rm that the system is in order.

9. Carefully remove any ampoule remains 
from the gas detector and beaker.

BUMP TEST USING GAS CYLINDERS
Remove the enclosure lid of the gas detector 
(not in an Ex area). Connect voltmeter to 
monitor sensor response, monitor 0-10V 
(JumperJP1 and JP3 off ) response on CON 
2 between pins OV & V. Expose the sensor 
to gas from the cylinder. You can place the 
entire AT-GU into a plastic bag or use a plastic 
hose/hood to direct gas to the sensor head. A 
response of above 80% is acceptable.
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This is the adjustment of the gas detector’s 
accuracy or recalibrating after sensor 
element exchange using calibration gas.

Aquilar off ers a calibration kit that consists of 
a Calibration gas cylinder, a fl ow regulation 
valve with fl exible non-absorbent tubing and 
vented calibration hood.

TOOLS REQUIRED
• Gas can with the appropriate gas and 

concentration
• A voltmeter- crocodile clips recommended
• Estimate 30 min per sensor

The AT-GU has three sensor PCB versions: SC, 
EC, IR. Calibration and alarm relay set point is 
done on a 0-5V scale.

ADJUSTING THE ALARM RELAY
This process is the same for all versions. See 
diagram 2 and 3 for location of potP1 and test 
points 0V and REF1.The fi rst step to setting 
the alarm relay at the desired levels:

1. Pot P1 is used to adjust the set point at 
which the relay activates. Monitor the 
output between test points 0V (negative) 
and REF1 (positive). See example below.

Example: 
For a range of 0-1000ppm, relay @ 100ppm
Relay = 100 ppm x 5/1000 so that Alarm relay 
= 0.5 Volts while the 0-5V output sensor signal 
corresponds to 0-1000 ppm range.

SENSOR PCB - 
ADJUSTING THE DETECTION RANGE
1- Semiconductor Sensor (SC) (Diagram 2)

There are two adjustments required: the zero 
and the span. They are monitored at 0V and 
VS on a 0-5V scale. If the target range is 0- 
1000ppm, and the gas used is 1000 ppm then 
5V=1000ppm.

1.1- Pot P2 is used to adjust the zero of the 
range (span).Monitor the output between0V 
(negative) and VS(positive) and adjust the 
Pot to 0 V or slightly positive (0.01 V is 
acceptable).

C. CALIBRATION 2.2- Pot P3 is used to calibrate the range 
(span) of the sensor. Monitor the output 
between 0V (negative) and VS (positive). 
Expose the sensor to calibration gas and 
allow to stabilise and adjust pot P3 to5V

2- Electrochemical Sensor (EC) (see Diagram 
3) There are two adjustments required: the 
zero and the span. They are monitored at 0V 
and VS on a 0-5V scale. If the target range is 
0-1000ppm, and the gas used is 1000 ppm 
then 5V=1000ppm.

2.1- Pot VR201 is used to adjust the zero of 
the range (span). Monitor the output between 
0V (negative) and VS (positive) and adjust 
the Pot to 0V or slightly positive (0.01 V is 
acceptable).

2.2- Pot VR202 is used to calibrate the range 
(span) of the sensor. Monitor the output 
between 0V (negative) and VS (positive). 
Expose the sensor to calibration gas and 
allow to stabilise and adjust pot VR202 to 5V.

3- Infrared (IR) (see Diagram 3) 

3.1- Pot VR203 is used to adjust the zero of 
the range (span). Monitor the output between 
0V (negative) and VS (positive) and expose 
the sensor to Nitrogen or zero air, and once 
stable, adjust the Pot to 0 V or slightly positive 
(0.01 V is acceptable).
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3.2- Pot VR202 is used to calibrate the range 
(span) of the sensor. Monitor the output 
between 0V (negative) and VS (positive). 
Expose the sensor to calibration gas and 
allow to stabilise and adjust pot VR202 to 5V.

NOTE: Sensors outputs are linear, thus as 
long as you have a gas canister of known 
concentration you can calibrate to any 
desired range

Example: For a range of 0-1000ppm, and a 
canister of the target gas at 800ppm The 0-5V 
signal corresponds to 0-1000, thus if using 
the above canister: Voltage = 800 ppm x 
5/1000 = 4V and so the output voltage

signal should be adjusted to 4V.

ADDITIONAL RECOMMENDATIONS
FALSE ALARMS: If false alarms are being triggered by background gases, paint fumes, etc, 
extreme humidity or temperature conditions, you will fi nd that the zero has moved to a + 
value, you can adjust the zero setting back to zero to compensate. You may also increase the 
response time delay to help eliminate false alarms. 

Normalisation Period : On the right we 
show typical time to normalize for various 
sensor types. The units are powered up 
and the output voltage monitored on the 
0-10V-output. The approximate time to drop 
to near 0V is shown.

Sensor Type Stabilised ~0V

Electro-Chemical 20-30 Seconds

Semi-Conductor 1-3 Minute

Infrared  2 Minute
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The electro-chemical sensor on power up outputs a signal voltage normally below the set alarm 
level. Semiconductors output over the + max scale i.e. >5V. Both move towards zero as they 
stabilise.

If sensors have been in long-term storage or the detectors have been turned off  for a long 
period, normalisation would be much slower. However within 1-2 hours sensors should have 
dropped below the alarm level and be operational. You can monitor progress exactly by 
monitoring the 0-10V output, when the output settles around zero the sensor is normalised. 
In exceptional circumstances the process can take up to 24hours or more to get to 0V, again 
monitor the 0-10V output and you can see what is happening.

Important: All information, including illustrations, is believed to be reliable. Users, however, 
should independently evaluate the suitability of each product for their application. Aquilar 
Limited makes no warranty as to the accuracy or completeness of the information, and 
disclaims any liability regarding its use. The only obligations of Aquilar Limited are those in 
the Aquilar Standard Terms and Conditions of Sale for this product, and in no case will Aquilar 
Limited be liable for any incidental, indirect, or consequential damages arising from the sale, 
resale, use or misuse of the product. Specifi cations are subject to change without notice. In 
addition, Aquilar Limited reserves the right to make changes – without notifi cation to Buyer
– to processing or materials that do not aff ect compliance with any applicable specifi cation.

AquiTron is a trademark of AquiTron Limited
Aquilar is a trademark of Aquilar Limited
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