INFRARED HCFC & AMMONIA (NH3)
REFRIGERANT SENSOR

User Manual

Technical Support
Continental North America Toll Free 1-(800) 387-9487
Ph: +1 (905) 829-2418 Fx: +1 (905) 829-4701

A Product of Arjay Engineering Ltd.
Oakville, Ontario, Canada

ARJAY ENMET

Enmet Canada Ltd is a Division of Arjay Engineering LTd.

www.ArjayEng.com
www.EnmetGasDetection.com




Model: HCFC & NH3 IR Sensor IRHCFC&NH3_All RefSensorumi1l.doc Rev: 1.1

TABLE OF CONTENTS

GENERAL. ...ttt h et e e e a b et e e e sk b et e e e sh b e e e e e et e e e e e aba e e e e arae e 3
APPLICATIONS. ..ttt ettt a et e e s st e e e st bt e e e e et e e anbbe e e e enbe e e e enbbeesaneee 3
SPECIFICATIONS . ...ttt ettt e ettt e e st b et e e e ab b et e e e sabb e e e e sabb e e e e sbneeeeanneeeaas 3
MOUNTING INSTRUCTIONS ...ttt ittt ettt e e sbb e e e abb e e e s aabeeeessnbeeeaens 4
SENSOI PIACEMENT ... ..t e e e e st r e e e e e s e e snabeeeeeeeeeaeanne 4
Y[ 18] 111 o T PSP PU PP PPPP 5
FOIr NEMAZL HOUSING. ...cciuttetieiiieie ettt ettt ettt e s e e e st e e s entne e e s e 5
FOr NEMA 3R HOUSING - ...eetteiittit ettt sttt e s 5
CABLE RUNS ...ttt e a bt e e e sttt e e st b et e e sk b e e e e s abbe e e e s aabneeesnbneeeeas 6
OPERATION. .ttt ettt ettt e oottt e e ek b et e e s ek b et e e e ek b et e e e ahbb e e e e aabeeeeeaabneeeeanbeeeens 6
Components DesCription @8nd USE..........oooiiiiiiiiiiiiiii et 6
CALIBRATION . ...ttt ettt ettt e ettt e e okttt e e e e bbbt e e e sa b et e e e aabb e e e e aabb e e e e abneeennbeeeenas 8
Measured Gas Calibration...........coouieiiiiii e 8
QUICK START INSTRUGCTIONS ...ttt ettt ettt e e e e snnnee s 9
MAINTENANCE SCHEDULE.......coo ittt 10
TROUBLESHOOTING ...coiiiitiiieiitiiee ettt ettt ettt ettt ettt e sbb et e e s bbb e e e sabe e e e s anbn e e e s snbneeeeannees 10



Model: HCFC & NH3 IR Sensor IRHCFC&NH3_All RefSensorumi1l.doc Rev: 1.1

GENERAL

The non-dispersive IR refrigerant gas sensor was designed to detect for the
presence of certain refrigerant gases within an enclosed space. The sensor is
mounted within the space to be monitored and connected by cable to a monitoring
device. Each sensor is calibrated to monitor for a specific refrigerant gas. There are
three models of IR sensors for each gas depending upon the monitoring
environments; machine room and low temperature refrigeration applications NEMA
3R Steel, water-tight ABS fiberglass housing for wash down protection (NEMA 3R),
and Stainless Steel enclosure also available for special applications.

The IR sensor is a reliable method of monitoring for refrigerant gas leaks in
environments that have air quality problems. The IR sensor will eliminate many
false alarms in environments that contain gasoline, diesel and propane exhaust and
fumes from solvents, paints, cleaners and others.

WARNING: The infrared sensor is not to be applied into all refrigerants storage
applications where other toxic gases are used in the same room. Some
installations are not suitable for infrared technology. Misapplication may result in
damage to sensor. Contact factory for a specific list of approved applications.

APPLICATIONS
Typical applications include:
HVAC Chiller Equipment Rooms Wineries
Refrigeration Mechanical Rooms
Bakeries

Food Process Plants
Refrigeration Rooms

SPECIFICATIONS

Enclosure Rating

NEMAS3R Steel 12.75"x5.0"x2.75”
NEMA 3R ABS fiberglass 12.0"x7.5"x6.0”
NEMA 3R Stainless Steel 12.75"x5.0x2.75"

Operating Environment Temperature

Machine Room Model 32°t0 100° F (0 to 43.3° C)
Freezer Room Model -40°to 110° F (-40° to 43.3° C)

Power Input 12VDC, 0.4A
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Output (standard)
Outputs
Effective Range
Sensitivity
Resolution
Accuracy
Humidity
Calibration
Ambient Air flow
Warm Up Time

Life Expectancy

4-20 mA (standalone sensor)
0-10VDC (Contact Factory)

10 to 1031ppm

+1ppm at 25° C, 45% RH

lppm

+5ppm plus 2% over Full Scale

0 to 90% RH Non-Condensing
Every 6 months

Less than 3ft/sec

Readings will stabilize after 3 hours

3 to 5 years under normal conditions

MOUNTING INSTRUCTIONS

Sensor Placement

The IR Refrigerant Gas Sensor must be placed in locations that a refrigerant gas
leak is likely to occur and where refrigerant gas is likely to concentrate so as to
provide warning of a potential hazardous condition. Mounting locations are
dependant upon the application and the refrigerant gas to be monitored. The
housing has a %" conduit knockout hole in the bottom so the sensor must be

mounted vertical.

Rev: 1.1

All mounting locations must be a fixed well supported wall, pole or frame with little or
no vibration. Sensors must be placed in locations that will prevent damage from fork
trucks, carts and other moveable devices.

For Halocarbon Refrigerants such as R123 place the sensor 18 to 24 inches off the
floor. For Ammonia, place the sensor near the ceiling.

HVAC/Refrigeration Machinery Room — prior to placement of the IR leak Sensor,
the room air currents need to be determined. Air currents can be determined
through the use of smoke candles or any other accepted filed-expedient method.
The air currents of every potential condition should be analyzed. The maximum air
flow rate past the sensor should not exceed 3 feet per second. Air velocity past the
sensor can be determined by lighting a match close to the sensor. If the match is
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blown out by the air current, mounting the sensor inside a pull box with knockouts
opened slightly or some other method of damping the air must be used.
Exhaust Fan On — The air currents within the machinery room exhaust fan
must be determined. Identify locations that are "downwind” of the potential
leak source. Locate one sensor near the air intake duct of the exhaust fan,
but not directly in the duct so the sensor is not subject to the full force of the
duct air.

Exhaust Fan Off — In applications where machinery room exhaust fan can be
shut off, identify air currents of the machine room with the fan off. Locate a
position “downwind” of the potential leak source with the fan off. This location
may be omitted if the exhaust fan is to be operated continually.

Refrigerated Room — Determine the direction of the discharge air from the
evaporator coil.

Halocarbon Refrigerant Systems — Mount the sensor on the wall near the
return air vents of the evaporator coil or beneath the coil or within between
ten to twenty feet of a doorway exiting the room to a space.

Ammonia Refrigeration System — Mount the sensor on the wall in a
downward air path or the discharge air, at least 20 feet or more from the coil
or on the wall on the opposite side of the room. Do not place the sensor
closer than 10 feet from the coil or directly in the discharge air path to avoid
reading fluctuations due to defrost and violent air velocity.

Mounting

The sensor must be mounted with the wire terminal blocks oriented to the lower right
and sampling chamber in a vertical position. Failure to mount the sensor in this
fashion may result in false or in accurate readings and can allow moisture to enter
the housing and destroy the sensor.

For NEMA1 Housing

Wall Mount. Use locally available wall mounting hardware such as molly-bolts or
toggle bolts to firmly affix the sensor to the wall. It is best to use standoffs so there
is a slight air gap between the sensor and the wall. The sensor can be mounted
using available screw holes or a combination of the keyhole and the two bottom
screw holes.

Pole Mounting — The sensor can be mounted to a support pole by utilizing Uni-Strut
C braces. Attach the C braces to the back of the housing, perpendicular to the
sensing chamber direction. Attach clamps to the C brace and run stainless steel
band straps around the pole and through the straps.

For NEMA 3R Housing
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Wall Mount. Use locally available wall mounting hardware such as molly-bolts or
toggle bolts to firmly affix the sensor to the wall. It is best to use standoffs so there
is a slight air gap between the sensor and the wall. The sensor should be mounted
using the mounting feet mounted on the back of the housing. Ensure all 4 sets of
mounting feet are accessible. Hold down the mounting feet with locally available
wall mounting hardware.

Pole Mounting — The sensor can be mounted to a support pole by utilizing Uni-Strut
C braces. Attach the C braces to the back of the housing, perpendicular to the
sensing chamber direction. Attach clamps to the C brace and run stainless steel
band straps around the pole and through the straps.

Use only watertight fittings, either conduit fittings or cable retention fittings. Mount

conduit on the bottom side of the housing to prevent moisture from dripping on the
control board.

CABLE RUNS

All cabling must avoid running parallel to high voltage (48VDC or greater or any AC
voltage wiring). Cable must be greater then 12 inches from high voltage wiring or
conduit. Avoid running cable near all inductive loads such as motors, fluorescent
fixtures, and transformers. Depending upon local codes, sensor cabling may be run
loose or be placed into conduit used exclusively for low voltage control wiring.

Sensor cable shall have the minimum specifications:

- For Stand Alone sensor applications of any length - 18awg, 4 wire, 2 Pair,
Twisted, Shielded (i.e. Belden 9552 or equivalent)

OPERATION

Components Description and Use

Dip Switches 1, 2 and 3 — Switches 1, 2 and 3 are for communications port
addressing.

Dip Switch 4 — Switch 4 is for auto term offset compensation. It will re-calibrate up
to 10ppm every 7 days. No more than 100ppm between manual calibrations.
Disable for low level detection.

On Zero Compensation SW4 = OFF
Disabled SW4 =ON

Dip Switch 5 — Switch 5 is for field testing at set level
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Normal SW5 = OFF
Fixed 200ppm output SW5 =ON

Dip Switch 6 — Switch 6 is for factory calibration

Normal SW6 = OFF
Default Factory Setting SW6 = ON

Dip Switch 7 — Switch 7 is used to tell the microprocessor on board the sensor that
the sensor will be utilized as a stand-alone sensor. This is typically on for most
applications.

Standalone (4-20mA) SW7 =0ON
Dip Switch 8 — Switch 8 is not used.
Push Buttons — Located just on either side of the DIP Switch.
Push Button 1 — (Status LED) It is used for testing the sensor with a 200ppm false
signal. Dip switch 5 can be used for the same function. (Located to the right of the
Dip Switch)
Push Button 2 — It is used for sensor calibration and is used in conjunction with
LED 2. (Located to the left of the Dip Switch)
Light Emitting Diodes
LED L1 — (Status LED) LED L1 will indicate if the sensor microprocessor is
operating and if the sensor is in test mode. When the microprocessor goes through
a start-up, it will turn on L1 and keep it on unless switch 5 is on or pushbutton 1 is
depressed.
Status Condition

OFF Sensor is not powered up

Microprocessor detects an error in the sensor
hardware

Microprocessor failure
ON Steady Sensor is operating properly

ON Flashing Switch 5 is set to on or pushbutton 1 is depressed
Of MiCroprocessor error.

LED L2 — (Calibration LED) LED L2 is used for zero calibration. When pushbutton 2

is pressed, LED 2 will light after 8 seconds and turn off once the button is released.
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Status Condition

OFF Normal Operation

ON Steady Factory Calibrated setting. Turn switch 6 off
ON Flashing Microprocessor error. Call Factory

Potentiometers — The IR Sensor contains seven (7) potentiometers labeled POT 1

through POT 7. POTS are utilized during factory calibration and testing and should

not be adjusted unless instructed to do so by a factory authorized service technician
or engineer.

They are located inside the main part of the housing and there should be no need to
open the sensor. Itis not recommended to do this as it could void the warranty

Stand-Alone Sensor — In this configuration the IR Sensor has an effective sensing
range of 0 to approximately 1031ppm

4-20mA Sensor - 0-3.95mA - sensor malfunction
4mA - Oppm
19.5mA - 1000ppm

The performance equation is: MA reading = ppm * 0.01551 + 4.0

CALIBRATION

Prior to shipment all sensors are factory calibrated. The calibration method will set
the base level (or zero Level) and gain (or Slope). As the sensor gets older or the
ambient condition changes drastically, the Zero Level may drift upward or
downward. The Gain (Slope) will not normally change.

Adjustments to the calibration are necessary to ensure that the sensor is reading
accurately. This should be done every 6 months. Press the Calibration Push Button
(L2) on the sensor located to the left of the dip switch for 10 seconds. LED L2 will
light up after 8 seconds and turn off once the button is released.

Measured Gas Calibration
Equipment required

One Refrigerant Sensor calibration and test kit which includes:
a) Flow regulating valve - 1 liter per minute
b) Calibration gas cylinder - 79.1% Nitrogen/20.9% oxygen by volume (Zero
Gas)
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C) Calibration gas cylinder — Nitrogen balance/Measured quantity of
Refrigerant Gas (Span Gas)

d) Vinyl tubing for IR sensor

e) Potentiometer screwdriver

The measured gas calibration procedure may be used as a double check of sensor
accuracy and only needs to be done if there are questions of whether or not the
sensor is working. It is not necessary to use measured gas to calibrate the infrared
sensor. This procedure involves changing the air currents drastically inside the
sensing chamber, so please use the procedure listed below as a test. Since the gas
is forced into the sensor the reading will not be as accurate as a normal reading. At
the factory we allow for normal airflow that would occur in a real leak when we
calibrate the sensor and set the zero gas measured gas because of the unusual air
currents involved.

1) Place the plastic tube that comes with the calibration kit over the inlet
valve on the right of the sensing tube and connect the other end to the
calibration gas canister.

2) Run 20.9% O2 gas into the sensor for about 5 minutes AND WAIT FOR
THE READING TO SETTLE. Press the push button on the sensor right
above the dipswitch for 10 seconds. This will be the artificial zero level.

3) Next run the measured refrigerant gas into the sensor for about 5 minutes.
The difference between the artificial measured gas reading and the
artificial zero level should be close to the measured gas concentration
however the way the gas is pumped in will create errors in the accuracy of
the reading.

4) Once the measured gas testing is complete and no gas is present and the
sensor is mounted in normal conditions, do the push calibration once
again to remove any artificial readings that were introduced during
measured gas calibration.

QUICK START INSTRUCTIONS

1. Mount the Sensor and Control Panel/Unit

The sensor and control must be mounted in a fixed location and in the proper
orientation. (See Mounting Instructions for more information).

2. Wire the Sensor to the Control Panel/Unit

Use only approved wire and double check for proper and secure connections. (See
Wiring Diagram for recommended cable).

3. Turn on Power to the Sensor and allow warm up time



Model: HCFC & NH3 IR Sensor IRHCFC&NH3_All RefSensorumi1l.doc Rev: 1.1

Check power in and polarity, it should be 12 Volts DC. Warm up time is important to
allow time for sensor to acclimate to the environment. A 3 hour warm up is
recommended.

4. Calibration and Zeroing of Sensor

The Infrared Sensor is factory calibrated, however the temperature and air quality
and other variances make it necessary to calibrate and zero out the sensor at the
time of set up in the field and every 6 months (See Push Button Calibration and
Zero Calibration)

5. Test the Sensor (optional)

The sensor may be tested by activating Dipswitch 5 (See OPERATION) or by using
a measured gas calibration test Kkit.

MAINTENANCE SCHEDULE

It is recommended that infrared sensors are zero calibrated every 6 months to insure
accuracy. Most of the time push button calibration and control calibration is all that
is needed to re zero the sensor and keep it from false alarming. (See QUICK
START INSTRUCTIONS Step 4 for more). Measured gas calibration should only be
necessary for testing accuracy and if the sensor fails to pick up a leak and is
suspected of being damaged or faulty.

The sensors life expectancy is approximately 3 to 5 years under normal conditions.

TROUBLESHOOTING

LED L1 - LED L1 will indicate if the sensor microprocessor is operating and if the
sensor is operating in the correct temperature environment. When the
microprocessor goes through start up, it will turn on L1 and keep it on unless the
microprocessor detects a failure of any sensor components or detects an incorrect
temperature range.

LED L2 — LED L2 is used for calibration of the sensor and is normally off. When the
Push Button Calibration is done, L2 will turn on in about 4 seconds then turn off
when the push button is released.

LED Status Condition Solution
L1 Off Sensor is not powered up Check power connector. Ensure
that the sensor is being powered
by 12 Volts DC.

Ensure that the wire connects are
secure and are correct polarity.
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L1 On Steady

L1 On Flashing

L2 Off
L2 On Flashing

L2 On Steady

Sensor is operating properly
Switch 5 is on and there is a
200PPM reading on the
sensor

Microprocessor detects
Error in the sensor

signal

Sensor is operating properly
Microprocessor failure

Sensor is on factory

Sensor Reading shows the
presence of gas

Sensor output indicates
a full scale reading.
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Microprocessor detects an error
in the sensor hardware or
Microprocessor Failure. Call
factory.

Switch Dip Switch SW5 to other
position

If Switch SW5 does not work, call
factory.

Call factory

Turn Dip Switch 6 off and wait at
1 minute for L2 to turn off and do
Push Button calibration again.

Was the calibration followed.
First attempt Push Button
procedure. Check area around
sensor with a hand held leak
detector for a leak. If no leak,
move sensor to another location
or swap positions with another
sensor. If readings move with
sensor call factory. If reading
stay at original location, check for
wiring problems or the presence
of gas.

How old is the sensor?

Check for wiring problems. Turn
Dipswitch 5 to on. If the control
reads about 200 there could be a
sensor problem and contact
factory. If it still reads full scale
double check for proper wiring.
How old is sensor?
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MAINTENANCE AND CALIBRATION

Your ARJAY / ENMET gas detector is the state of the art in gas detection, but like any other
part of your ventilation system, it requires periodic maintenance and calibration.

There are various sensor technologies that may be used in your Arjay gas monitor; including
solid state MOS, Electrochemical, Infrared and Pellister Pair (Hot wire). These have a normal
operating life of 3 to 5 years under ambient conditions. You should consider a preventive
maintenance schedule whereby you test your system on a periodic basis to ensure its proper
calibration and operation.

For solid state (MOS) sensors, we recommend calibration every 3 to 4 months for a typical
garage application. For Electrochemical sensors, we recommend calibration every 6 months for
a typical garage application. Pellister Pair we recommend every 3 to 4 months and Infrared we
recommend every 6 months. For applications that are more sensitive, or where internal policies
exist, a higher frequency of calibration may be required. This is a simple procedure which will
indicate any problems with your system. A test and calibration kit may be purchased from
ARJAY ENGINEERING for this purpose. Parts are also readily available from our facility.

MAINTENANCE CONTRACT

Alternatively you may wish to consider a Maintenance Contract with ARJAY ENGINEERING
whereby one of our service technicians comes to your site and checks out the unit for proper
calibration and operation on a regularly scheduled basis. This is done on a flat per annum fee.
All parts are extra. Typical target gases are included, however, exotic or specialty gases may
have a surcharge. If you wish us to quote a Maintenance Contract fill in the section below and
return to our office.

COMPANY:
ADDRESS:

CONTACT PERSON:
PHONE: FAX:

EMAIL:

MODEL AND SERIAL
NO. OF GAS DETECTOR:

Fax to address below or e-mail to arjay@arjayeng.com

p” ~ Telephone: +1 (905)-829-2418
ARJAY ENGlNEER|NG LTD ISO 9001:2008 \. Telefax: +1 (905)-829-4701
2851 Brighton Rd 0 gﬁ"';w'“d 09 g emsysems | N. America Toll: (800)-387-9487

Internet: www.arjayEng.com
E-Mail: arjay@arjayEng.com

/

Oakville, Ontario, Canada L6H 6C9

\%
¥ _SGS
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ARJAY ENGINEERING LTD.
GUARANTEE

We hereby guarantee this instrument to be free from defects in workmanship
and materials, and if found defective in workmanship or materials, upon
being returned to our factory, prepaid, within one year from date of purchase,
it will be repaired or replaced at factory without charge. However, if upon
being returned and after inspection, there is evidence that the instrument has
been subjected to tampering, careless handling, improper or faulty
application or installation, the above guarantee shall not be applicable, and we
shall have the right in any such case to make a charge to cover the cost of
repairs, servicing and transportation expense. The undersigned assumes and
shall have no liability for consequential damages resulting from the use or
misuse of the instrument.

The foregoing guarantee is in lieu of all other guarantees or warranties,
expressed or implied, and all other obligations or liabilities, contractual or
otherwise, either to the original purchaser of said instrument, or to any other
person whomever.

BY: ARJAY ENGINEERING LTD.
For service, call ARJAY Engineering Ltd. directly:  Canada (905) 829-2418

North American Toll Free: 1-800-387-9487
Fax: (905) 829-4701

Internet: www.arjayeng.com

E-mail: arjay@arjayeng.com

N Telephone: +1 (905)-829-2418

ARJAY E N G I N E E R I N G LTD ;’@ ISO 9001:2008 Telefax: +1 (905)-829-4701

2851 Brighton Rd | N. America Toll: (800)-387-9487

. . % Internet: www.arjayEng.com
Oakville, Ontario, Canada L6H 6C9 N E-Mail: arjay@arjayEng com

Quality Management Systams
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