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9.0 REPLACEMENT PARTS LISTING, CONT’D..... 
 
Description Part Number 
 
Calibration Gases: ( 17 liter disposable cylinders ) 
 
Methane (CH4) 10% LEL CG1-CH4-10% 
 
Methane (CH4) 20% LEL CG1-CH4-20% 
 
Refrigerant R12 ( 500 ppm ) CG1-R12-500 
 
Refrigerant R12 ( 1000 ppm ) CG1-R12-1000 
 
Refrigerant R22 ( 500 ppm ) CG1-R22-500 
 
Refrigerant R22 ( 1000 ppm ) CG1-R22-1000 
 
Refrigerant R134A ( 500 ppm ) CG1-R134A-500 
 
Refrigerant R134A ( 1000 ppm ) CG1-R134A-1000 
 
Refrigerant R507 ( 500 ppm ) CG1-R507-500 
 
Refrigerant R507 ( 1000 ppm) CG1-R507-1000 
 
* For details on other gases, and concentrations not listed, contact the 
factory. 
 
10.0  WARRANTY 

All AST-S  series analog transmitters are warranted against defects in materials and 
workmanship for a period of two years from the date of shipment from Critical 
Environment Technologies Canada Inc. (C.E.T.C.I.) Throughout the warranty period, 
we will repair or replace any component that proves, in our opinion, to be defective. 
C.E.T.C.I. is not liable for auxiliary interfaced equipment or consequential damage. 
All returned goods must be shipped to C.E.T.C.I. by prepaid freight. If, in our 
opinion, the repaired or replaced component proves to be defective, we will 
reimburse the customer for shipping costs based on the most economical freight 
carrier rates at the time. 
 
Due to on-going product research and development, Critical Environment 
Technologies Canada Inc. reserves the right to change specifications without notice. 
The information contained herein is based on data considered accurate. However, 
no warranty is expressed or implied regarding the acuracy of this data. 
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9.0 REPLACEMENT PARTS LISTING 
 
Description      Part Number 
 
  
PVC general purpose standard enclosure   AST-8000-EN 
 
Polycarbonate non-metallic optional enclosure   AST-8000-ENW 
 
Transmitter circuit board     AST-8000-TCB 
  
Transmitter door retaining clip / Screw   AST-8000-NS 
 

 
Replacement Solid-State Sensor Elements: 
 
Carbon Monoxide      SEF-8000-CO 
 
Combustible gases     SEF-8000-CB 
 
Ammonia      SEF-8000-NH3 
 
Refrigerant Group-1     SEF-8000-RO 
 
Refrigerant Group -2     SEF-8000-R1 
 
Refrigerant Group-3     SEF-8000-R2 
 
  
Calibration adapter     AST-7000-CAP 
 
Transmitter protective guard ( 16 gauge coated metal)  AST-8000-RSG 
 
 
Calibration Gases: ( 15 liter disposable cylinders ) 
 
Zero emissions air     CG1-ZERO 
 
Carbon Monoxide ( 50 ppm)    CG1-CO-50 
 
Carbon Monoxide ( 100 ppm)    CG1-CO-100 

 
Propane ( 10% LEL )             CG1-C3H8-
10% 
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1.0  GENERAL DESCRIPTION 
The AST-S series transmitters are designed to be remote mount analog signal 
transmitting gas detectors with integral sensors.  They have been designed for 
general purpose,  commercial applications such as underground parking garages,  
refrigerant leak detection, etc.  Note:  For use only in environments that are not 
classified as explosive.  Not recommended for applications requiring 
compliance with Occupational Health & Safety (OHS) standards. 
The AST-S series transmitters provide continuous monitoring with continuous 
analog signal output, representing the quantitative presence of gases/vapours.   
The industry standard 4 - 20 mA or 0 - 10 VDC analog signal is linearized and can 
be "fed" into a building automation system or any generic controller that will 
accept an analog signal.   The building automation system can then utilize the 
continuous signal to provide a measure of control for exhaust fans, make up air 
fans, etc.    
 
1.1  SENSORS 
AST-S series transmitters utilize solid-state sensors  (metal-oxide semi-
conductors). The solid-state sensor is a rugged, broad spectrum,  general 
purpose sensor with a life expectancy of approximately five years or more. The 
sensing element of these sensors operate between 200o and  400o C. and are 
influenced by atmospheric temperature and humidity. For this reason, all Critical 
Environment Technologies Canada Inc.  circuit designs for this series of 
transmitters,  incorporate  temperature  compensation  to help increase signal 
accuracy. 
The solid-state sensor utilized for Carbon Monoxide detection, responds to most 
of  the components of vehicle exhaust. A selective filter is used in conjunction with 
the CO sensor but they can still be very sensitive. For this reason, we suggest 
programming a time delay “ON” (on make) of approximately two  minutes within 
any control device. 
The different solid-state sensor elements utilized for refrigerant and Ammonia leak 
detection also respond to other interfering gases and vapours. Consult factory. 
The solid-state sensor element utilized for detecting combustible gases and 
vapours is less affected by interfering gases because the calibrated range of “0 to 
50% LEL”  is considerably higher than the low “ppm” levels measured by the CO 
and refrigerant models.   
 
2.0 SPECIFICATIONS 
Physical 
Size:             1) Standard 
                 General Purpose pvc:      4 7/16” h  X  6 1/2” w  X  2 9/16” th  
        113 mm  X  165 mm  X  65 mm 
             2) Optional (Polycarbonate) 
                 Watertight, corrosion 4.92”h  X  4.92”w  X  2 9/16” th  
                  resistant     125 mm  X  125 mm  X  75 mm 
             3) Optional (Steel) 
                  Watertight:            5.92” X 5.92” X 4.79” th 
               150 mm X 150 mm X 122 mm 
Weight:             1 & 2: 9 ounces (148 grams), 3: 3.45 lbs. (1565 grams) 
Construction:     1) General Purpose: PVC with hinged, secured door & Lexan 
label 
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NOTE: Contact factory for details regarding gas generators and permeation 
tube calibrators 

 

7.1 METAL PROTECTIVE GUARD 

If the application in question presents the potential for physical damage to the 
transmitter, rugged metal guards are available (P/N AST-SPG). They are made of 
clear anodized, 16 gauge metal with a 3 7/8” pattern of square perforations on the 
front to allow air and gas to flow freely into the area of the sensor. The guards are 
designed to mount against a flat surface and have two mounting flanges (see photo 
in section 7.0, above and drawing below) with a total of four 1/4” mounting holes. 

CALIBRATION KITS, GASES & SPLASH GUARDS 

 
7.0  OPTIONS AND ACCESSORIES,  CONT’D..... 
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2.0 SPECIFICATIONS, CONT’D..... 
Construction:  2) Watertight Polycarbonate: Rugged, corrosion resis
       tant Polycarbonate with hinged, secured door and 
       Lexan label. 
   3) Watertight Steel:Rugged 16 gauge powder painted 
       steel with hinged, secured door & Lexan label 
Approvals:    PVC, Polycarbonate and steel enclosure materials are 
   CSA / UL certified.  
   Standard: CSA - C22.2 No. 205-M1983 & UL - 464 
 
Sensors   Temperature compensated,solid-state semi-conductor 
Calibration:    Recommended one to two times per year (parking 
garage    applications), other applications may require more  
   frequent calibration. 
Life span:  5 years plus, CO and Combustibles 
   3 to 5 years: refrigerants and Ammonia 
 
Sensor Ranges 
Carbon Monoxide: 0 to 200 ppm  
Combustibles:  0 to 50% LEL 
Ammonia:  0 to 300 ppm 
Refrigerants:  R11 0 to 1000 ppm R12 0  to 1000 ppm 
   R22 0 to 1000 ppm R123 0  to 100 ppm 
   R134A 0 to 1000 ppm R507 0  to 1000 ppm 
   (Other refrigerants available. Inquire with factory) 
Power Requirements 
16 to 24 VAC  or  20 to 30 VDC 
50  TO  70  mA  (100 - 120 mA on cold start up) 
 
Circuit 
Output Signal:  4 - 20 mA or 0 - 10 VDC (linearized) 
Accuracy:  +/- 10% (above 25 ppm) 
Temperature:  0 deg. to +40 deg. C. 
Humidity:  0 to 90% non-condensing 
Loop resistance:  1000 Ohms 
Fusing:   Automatic resetting thermal overload - resets 500 times 
 
Options 
Local LED digital display (7-segments, 4 characters) 
NEMA-4X (water / dust tight & corrosion resistant enclosure 
Splash guard (molded urethane) for use with water tight enclosures only 
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3.0  GENERAL PURPOSE PVC ENCLOSURE & INTERIOR LAYOUT DRAWING 
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6.3 CALIBRATION SET-UP DRAWING 

6.4  SENSOR REPLACEMENT 
If sensor elements of the AST-S series transmitters must be replaced, please use 
the following instructions.  Very carefully remove the four nuts / screws securing 
the circuit board to the enclosure door. Carefully lift out the transmitter circuit 
board, handling only the edges of the circuit board. If the transmitter is a CO 
detector, it will have a large filter over it (see drawing next page). The filter is not 
secured but is held in place when the circuit board is secured. Remove the filter. 
Next, grasp the sensor element  and gently tug on it to unplug it. Plug in the 
replacement sensor element, (pin configuration is not critical for the solid-state 
element). Hold the filter in place, re-attach the transmitter circuit board and 
replace the four securing nuts / screws securely (do not over tighten nuts / 
screws).  
Whenever replacing any sensor element, a complete calibration procedure 
is required (see section 6.1, page 9).  Ensure that transmitter has been 
powered up for 48 hours (solid-state sensor), to stabilize sensor, prior to 
performing the calibration procedure. 
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3.1  WATER TIGHT CORROSION RESISTANT ENCLOSURE DRAWING  
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3.2  WATER TIGHT STEEL ENCLOSURE & INTERIOR LAYOUT DRAWING 
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6.1 CALIBRATION PROCEDURE, CONT’D..... 
STEP TWO:  Remove sponge from humidification capsule and thoroughly 
moisten with water. Squeeze out excess water and return sponge to 
humidification capsule (if the measured environment is experiencing very high 
humidity, do not squeeze as much water out of sponge.  Do not use humidification 
sponge when flowing Ammonia calibration gas over Ammonia sensor.  
 
STEP THREE:  Attach meter leads to test points “ TP-1+” and “TP-2-” if a 
current output (4-20 mA) transmitter has been selected or “COM” and “0-10V’ if a 
voltage output (0-10VDC) transmitter has been selected. Remove both opaque 
coloured port caps from the calibration adapter plug and attach the gas flow hose 
to one of the ports. From the formula on the preceding page, calculate the signal 
to be expected from the concentration of span gas being used.  
Attach cylinder of calibration span gas (eg. 100 ppm) to cylinder regulator. Turn 
ON/OFF valve fully open (regulators supplied by Critical Environment 
Technologies Canada Inc. have a 'fixed' flow rate). Observe the meter display. 
Once the meter display has stabilized, adjust "SPAN" potentiometer (located just 
above "NULL" pot.), to achieved the desired signal. Eg. 1.200 mV (12.0 mA) or 
5.0 VDC for 100 ppm CO. 
Shut off gas flow and remove calibration equipment.   Calibration procedure is 
finished.   Remove calibration gas cylinder from regulator for storage. 
NOTE: If the transmitter being calibrated has a local LED digital display, 
make all adjustments referencing the display. After adjusting the “Null” 
potentiometer, the display circuit will zero itself. After adjusting span 
potentiometer, on the main circuit board, to the correct signal voltage, adjust the 
span potentiometer on the display board to read the same as the concentration of 

gas being flowed. 
 
 
 
 
 
 
 
 
 
 

 
 
6.2 SETTING RELAY “TRIP” LEVEL 
 Attach meter leads to test points “TP-1” and “TP-2”. From the formula on the 
preceding page, calculate the voltage level required to energize the relay at the 
desired “ppm” concentration. Adjust the null potentiometer until meter indicates 
the calculated voltage. Next, adjust the relay “set” potentiometer “RV4” until the 
amber LED illuminates and the relay “clicks”. To finish, perform a null procedure 
as outlined in “STEP ONE” on the preceding page. 
 
Note: Reference wiring hook-up drawing on page 10 for locations of test points, 

LOWER MOUNTED 
DIGITAL DISPLAY 
CIRCUIT BOARD 

SPAN POT. FOR 
DIGITAL DISPLAY 

ANALOG  
TRANSMITTER 
CIRCUIT BOARD 
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6.0 MAINTENANCE 
The AST-S series transmitters should be inspected on-site after installation to 
ensure that the system has been installed and connected properly.   All 
transmitter sensors are factory calibrated, twice,  prior to shipping,  but  on-site 
gas tests serve to confirm accuracy of zero and span settings,  in case they have 
been tampered with. Regular maintenance is minimal and consists of one to two 
times per year on-site gas calibration of the solid-state sensors , with zero and 
span potentiometer adjustment for accuracy.  A digital multi-meter will confirm 
transmitter output signal from sensor response and will help to indicate when a 
sensor element is ready to be replaced. Please note that periodic maintenance 
times suggested above are for parking garage applications. Other applications 
may call for more frequent calibration maintenance. 
 
 
6.1 CALIBRATION PROCEDURE 
Important:   Ensure the transmitter has been powered-up for at least 48 
hours to stabilize the sensor, and the transmitter is connected to the current 
loop, prior to performing calibration procedure. 
 
Equipment Required: 
* Precision digital multi-meter capable of displaying a VDC scale of “0-.000” 
* Small blade screwdriver (to adjust potentiometers) 
* Calibration kit with appropriate cylinders of calibration gas 
* A permeation tube calibration device is recommended to achieve most accurate 
Ammonia sensor calibration. A Chlorine gas generator is recommended to 
achieve most accurate Chlorine and Ozone sensor calibrations. 
 
Equations: 
Current Signal:      Calibration gas ppm   X  16  + 4  =  mA signal expected  
             Sensor range ppm 
Remember: Divide “mA signal expected” by 10 to achieve the equivalent 
        VDC reading for your span adjustment. Measuring voltage at 
        these test points is easier to do with the meter than measuring 
        current. 
Voltage Signal:      Calibration gas ppm   X  10 = VDC signal expected  
       Sensor range ppm 
 
PROCEDURE: 
STEP ONE:  Connect leads from digital multi-meter (observe polarity) to test 
points "TP6 +" and "TP7 -", located on upper left side of circuit board just below 
null potentiometer. Set digital multi-meter to VDC scale ".000". Insert calibration 
adapter plug into sensor opening in enclosure door and attach opaque coloured 
port caps to both inlet and outlet ports. Allow sensor approximately three to five 
minutes to stabilize. Observe signal. Signal displayed should read approximately 
"+0.000 VDC. NOTE: This zero setting is temperature dependent and is factory 
set to 0.000 VDC @ 22 degrees Celsius. If it is not, then adjust "NULL" 
potentiometer (located just above Null test points,  until the meter display reads 
"0.000" VDC. 
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4.0  INSTALLATION  INSTRUCTIONS 
Four  3/16"  diameter mounting holes can be located on the inside of the 
transmitter enclosure  (see drawing section 3.0 above). 
Conduit entry locations can be found on the top, bottom, and inside back of the 
general purpose pvc enclosure and top only of the water/dust tight polycarbonate 
and steel enclosures.   Caution:   Use care and caution when installing conduit to 
avoid damage to internal components.   
Note: To maintain water tight and corrosion resistant rating of enclosures, 
be sure to use water tight conduit hub or cable gland of same rating. 
 
Sensor  Mounting  Heights  and  Locations 
Carbon Monoxide is lighter than air. Transmitter should be mounted with 
sensor approximately 4’ to 6’ from the floor (Breathing Zone). 
Propane is heavier than air. Transmitter should be mounted with sensor 
approximately  6"  from the floor.  Please note that the solid-state combustible 
element used for this transmitter can be calibrated for virtually any 
combustible gas or vapour.   
Methane (Natural Gas), is lighter than air. Transmitter should be mounted at 
the highest point in the area to be monitored (on or near the ceiling). 
Refrigerants are heavier than air. Transmitter should be mounted  with 
sensor approximately  6"  from the floor (optionally around areas that have a high 
potential for leaking). 
Ammonia is lighter than air. Transmitter should be mounted with sensor on 
or near the ceiling. 
Attach conduit to the transmitter enclosure and hook-up wiring conductors to 
terminal block (see drawing & details on next page, sections 4.1 & 4.2 ). 
Note-1: Consideration must be given to practicality and specific 
applications when considering mounting heights. 
Note-2:   Never install sensors in the direct path of moving air,  such as 
exhaust fans,  elevator shafts,  ramps,  ducts,  etc. Moving air may tend to 
cool the heated, solid-state  sensor elements producing inaccurate readings 
as well as dispersing or diluting the gas that may be in the area of the 
sensor.  

 
 
4.1  WIRING  HOOK-UP  INSTRUCTIONS 
For VAC powered installations utilize 18 - 22 gauge, 4-conductor shielded 
cable. Connect the two VAC power wires to the "AC" and “”AC/DC” input 
terminals (top two terminal strip locations). Connect the remaining two wires, 
designated negative and positive, to the "GND" and "SIG" input terminals (bottom 
two terminal strip locations).  Be sure to observe polarity labeling when connecting 
these wires. 
For VDC powered installations, utilize 18 - 22 gauge, 3-conductor shielded 
cable. Connect the positive and negative wires to the "AC/DC" and "GND" input 
terminals ( middle two terminal strip locations).   Connect the third wire to the 
"SIG" input terminal (bottom terminal strip location). Be sure to observe polarity 
labeling when connecting these wires. 
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4.1  WIRING HOOK-UP INSTRUCTIONS, CONT’D..... 
For either VAC or VDC powered installations, be sure to observe minimum and 
maximum voltage operation limitations, as indicated in section 2.0 "Transmitter 
Specifications", under "Transmitter Power Requirements".  Note: Maximum 
current loop resistance = 1000 ohms 
 
 
4.2  WIRING HOOK-UP DRAWING 
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5.0  OPERATION 
Basic Operation: Once power has been connected to the AST-S series 
transmitter, the solid-state sensor output signal to the circuit will rise, possibly 
indicating gas alarm conditions on the building automation system, controller or 
whatever device the transmitter output signal is connected to. This condition may 
last for several minutes or longer while the sensor temperature increases and 
stabilizes. Once the sensor  reaches a stabile temperature,  the transmitter output 
signal will automatically settle down to normal operating, non gas environment 
condition (approximately 4.00 mA or 0.0 VDC or higher signal output in clean air).  
Power Indication: A green LED, located behind the door label window, will 
illuminate continuously, to indicate that power has been connected properly. The 
transmitter circuit is protected by a solid state, automatic resetting fuse (located 
on the right side middle of the circuit board). In the event that the green LED does 
not illuminate, check to ensure the wiring is connected correctly and measure the 
supply voltage input to ensure there is indeed power to the transmitter circuit. If an 
improper connection has blown the fuse, it will reset itself. To achieve this, 
disconnect the supply voltage wires for 3 to 5 minutes (allowing the fuse time to 
cool down and reset), then reconnect the supply voltage wires.  
Digital Display Option: If the local digital display option has been fitted, the 
transmitter power (green) LED will be located inside on the circuit board. After 
power up, the display will be indicating gas concentrations in “ppm” for toxic 
gases, “% volume” for Oxygen or “% LEL” for combustible gases and vapours. 
Relay Option: If the relay option has been fitted, the transmitter circuit board 
will have an on-board, dry contact, field settable relay, “relay set” potentiometer 
and “relay coil” indicating LED (amber) light. The amber LED illuminates with the 
energized relay coil. The potentiometer is used to set the alarm “trip” point of the 
relay. 
Sensor Status: All transmitters have a green LED located on the bottom left 
portion of the circuit board. This LED is illuminated continuously when the 
transmitter is powered up. If this green LED goes out while the transmitter is 
powered up, it means the sensor heater coil is burned out and the sensor must be 
replaced. 
Signal Loop: All transmitters have a red LED on the bottom center of the 
circuit board. This LED should not be illuminated if the transmitter is connected 
properly. If it is illuminated, it means the signal loop has not been connected 
properly or has been interrupted. 
Output Signal: A powered-up transmitter in normal operating condition  (non gas 
environment)  will have a linearized analog signal output of approximately 4.00 to 
4.20 mA or slightly higher (current output transmitter) or 0 - 0.20 VDC (voltage 
output transmitter) which = "0" gas (clean air). Contaminants present in the air 
account for slightly elevated ambient readings. Once a gas has been detected,  
the sensor signal will rise through the sensor detection range of 4 - 20  mA or 0 - 
10 VDC.  Eg-1: a concentration of 25 ppm CO = approximately 6.0 mA or 1.25 
VDC,  and a concentration of 100 ppm CO = approximately 12.0 mA or 5.0 VDC.  
All signal output current and voltage readings, for the family of solid-state sensors,  
are to be considered accurate to approximately +/- 10% of the measured signal, 
above 25 ppm.       
Note:   Many concrete sealing compounds,  cleaning compounds,  paints 
used to paint lines and numbers in the parking garage,  cleaning solvents,  
petroleum products,  etc.  may tend to cause extreme reaction by the solid-
state sensing elements,  causing the transmitter output signal to stay in a 
"high" gas alarm condition for extended periods of time. This is normal as 
the sensor is reacting to some of the components in these products as they 
cure and off-gas.  It is highly recommended that the sensors be sealed with 
plastic prior to application of any of the above mentioned products to 
eliminate sensor damage and contamination. 


