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SECTION 159XX – BMS FIELD INSTRUMENTATION

PART 1 – GENERAL

1.1 WORK OF THIS SECTION

A. This section of the specification details the components to be provided by the BMS contractor relating to the field instrumentation.

B. Where there is reference to the control drawings these shall be the control drawings provided as part of the mechanical trade documents.

1.2 QUALITY SYSTEM

A. The manufacturer shall have a certified quality assurance program, i.e. ISO 9001. 

B. The manufacturer shall make its quality records available for an audit when required by contract.

C. Calibration records of test equipment used for product verification shall be available upon request.

D. The Quality System Manual shall be available upon request.

1.3 STANDARDS

A. The manufacturer shall provide CSA and/or UL certified testing on products requiring such testing.

B. The manufacturer shall provide CE approvals on all products and be able to produce a Certificate of Conformance if requested.

PART 2 – PRODUCTS

2.1
RTD TRANSMITTER

A. Where reference is made on the drawings for a RTD transmitter, it shall be interpreted as follows:

B. Transmitters shall meet at minimum the following requirements.

1. Provide an RTD transmitter in configurations as per section 2.2 – 2.8 meeting the following requirements:

a. 100 ohm or 1000 ohm PT RTD

b. 24 Vac/dc power supply.

c. 4-20 mA, 0-10Vdc or 0-5Vdc outputs compatible with BMS.

d. Electronics accuracy of +/-0.1% of span.

e. Operating temperature range of 0(C to 70(C (32(F to 158(F). OSA only - operating temperature range of -40(C to 85(C (-40(F to 185(F).

C.
Standard of acceptance: Greystone TE500 series or approved equal.

2.2
TEMPERATURE SENSOR – OUTSIDE AIR 

A. Provide outside air temperature sensors as indicated within the field termination schedules and/or controls diagrams.  

B. Temperature sensors shall meet, at minimum, the following requirements:

1. Aluminum LB with PVC sun and windscreen.

2. Wall mount weatherproof enclosure with conduit entrance.

3. Thermistor or RTD compatible with BMS

4. BMS shall report the monitored temperature with an accuracy of 0.5(C (1.0(F).

C. Standard of acceptance: Greystone TE200F series or approved equal.

2.3
TEMPERATURE SENSOR – DUCT MOUNTED – SINGLE POINT 

A. Provide duct mounted, single point, temperature sensor as indicated within the field termination schedules and/or controls diagrams as follows:

1. In ducts less than 1m²(10 ft²) in cross-sectional area.

2. In ducts greater than 1m²(10ft²) in cross-sectional area if there is no heating coil and no cooling coil and no mixing of air flows of different temperature upstream.

B. Temperature sensors shall meet, at minimum, the following requirements:

1. 6.35mm (0.25”) stainless steel probe of length between one-third and two-thirds of the duct width.

2. Thermistor or RTD compatible with BMS, sealed in probe with 3 part moisture protection system.

3. BMS shall report the monitored temperature with an accuracy of 0.5(C (1.0(F).

4. Duct mounted ABS plenum rated housing with conduit entrance. (Optional metal, weather proof or no enclosure available) 

C. Standard of acceptance: Greystone TE200B series or approved equal. Transmitter is also available with LCD display, if required, Greystone TE511/512B series or approved equal.

2.4
TEMPERATURE SENSOR – DUCT MOUNTED – AVERAGING

A. Provide duct mounted, averaging, temperature sensor as indicated within the field termination schedules and/or controls diagrams as follows;

1. In ducts greater than 1m²(10ft²) in cross-sectional area.

B. Temperature sensors shall meet, at minimum, the following requirements:

1. Probe length of 3.66m (12 feet) minimum or 3.25m per m². (1ft per ft²) of duct cross-sectional area, whichever is greater.

2. Copper sheathed or plenum rated flexible construction.

3. Thermistor or RTD compatible with BMS.

4. BMS shall report the monitored temperature with an accuracy of 1.0(C (2.0(F).

5. Duct mounted ABS plenum rated housing with conduit entrance. (Optional metal or weather proof available)

6. Suitable supports at all bends and at intermediate points to prevent movement in the air systems.

C.
Standard of acceptance: Greystone TE200D or TE200FD series or approved equal. Sensor is also available with LCD display, if required, Greystone TE511/512D or FD series or approved equal.

2.5
TEMPERATURE SENSOR-WALL MOUNTED 

A. Provide wall mounted temperature sensors for non-public spaces as indicated within the field termination schedules and/or controls diagrams as follows.  

B. Temperature sensors shall meet, at minimum, the following requirements:

1. White protective enclosure.  

2. The location to be selected by the Engineer/Architect at a height of 1500 mm (5 feet). No sensor shall be mounted until the Engineer/Architect gives specific location instructions.

3. Thermistor or RTD compatible with BMS.

4. BMS shall report the monitored temperature with an accuracy of 0.5(C (1.0(F).

5. Optional set point adjustment, push button override switch, LED indication, bi-metal, alcohol or LCD display depended on owner requirement.

C. Standard of acceptance: Greystone TE200AD or TE200AE series or approved equal.

2.5.1
TEMPERATURE SENSOR-WALL MOUNTED-MICROPROCESSOR BASED

A. Provide wall mounted temperature sensors for non-public spaces as indicated within the field termination schedules and/or controls diagrams as follows.

B. Temperature sensors shall meet, at minimum, the following requirements:

1.
White protective enclosure.  

2. The location to be selected by the Engineer/Architect at a height of 1500 mm (5 feet). No sensor shall be mounted until the Engineer/Architect gives specific location instructions.

3. Thermistor or RTD compatible with BMS.

4. BMS shall report the monitored temperature with an accuracy of 0.5(C (1.0(F).

5. 3.5 digit LCD display of room temperature and set-point

6. Push button set-point adjustment

7. Optional override switch

8. Optional LED

D. Standard of acceptance: Greystone TE200AEM series or approved equal.

2.6
TEMPERATURE SENSOR – WALL MOUNTED – LOBBY, HALLWAYS OR SECURITY SPACES 

A. Provide wall mounted stainless plate temperature sensors for lobbies and lobby vestibule spaces as indicated within the field termination schedules and/or control diagrams as follows.  

B. Temperature sensors shall meet, at minimum, the following requirements:

1. Stainless plate sensors to fit 100 x 50mm (4”X2”) junction box, available with or without tamperproof screws.

2. Thermistor or RTD compatible with BMS.

3. BMS shall report the monitored temperature with an accuracy of 0.5(C (1.0(F).

C. Standard of acceptance: Greystone TE200AS series or approved equal.

2.7
TEMPERATURE SENSOR – IMMERSION - THERMOWELL MOUNTED 

A. Provide thermo well mounted temperature sensors as indicated within the Field termination schedules and/or control diagrams as follows.  

B. Temperature sensors shall meet, at minimum, the following requirements:

1. Rigid 6.35mm (0.25”) stainless steel probe of length, which is, at minimum, 20% of the pipe width.

2. Thermistor or RTD Compatible with BMS sealed in probe with three-part moisture protection system.

3. BMS shall report the monitored temperature with an accuracy of 0.5(C (1.0(F).

4. ABS housing with conduit entrance. (Optional metal or weather proof available)

5. Provide Brass or Stainless steel thermo well (316 or 304).

6. Provide with thermal grease to aid temperature sensing.

C. Standard of acceptance: Greystone TE200C series or approved equal. Sensor is also available with LCD display, if required, Greystone TE511/512C series or approved equal.

2.8
TEMPERATURE SENSOR – STRAP-ON

A. Provide strap-on mounted temperature sensors as indicated within the Field termination schedules and/or control diagrams or where thermo well mounted sensors cannot be mounted. Temperature sensors shall meet, at minimum, the following requirements:

1. 6.35mm (0.25”) Stainless steel probe, 50 mm (2”)

2. Thermistor or RTD compatible with BMS, sealed in probe with a three part moisture protection system

3. BMS shall report the monitored temperature with an accuracy of 0.5(C (1.0(F).

4. ABS housing with conduit entrance. (Optional metal or weather proof available)

B.
Standard of acceptance: Greystone TE200E series or approved equal. Sensor is also available with LCD display, if required, Greystone TE511/512E series or approved equal.

2.9
RELATIVE HUMIDITY SENSOR – WALL MOUNTED  

A. Provide wall mounted relative humidity sensors as indicated within the Field termination schedules and/or control diagrams.  Humidity sensors shall meet, at minimum, the following requirements:

1. White protective enclosure

2. Sensor to be laser trimmed thermoset polymer based capacitive type.

3. 24 Vac/dc power supply  

4. 4-20 mA two wire, 0-10 Vdc and 0-5 Vdc output proportional to relative humidity range of 0% to 100% and compatible with BMS.

5. 2% accurate (5-95% RH). (3 & 5 % accurate units available)

6. Operating temperature range of 0(C to 70(C (32(F to 158(F).

7. Reverse voltage protected and output limited.

8. Optional LCD display 

B. Standard of acceptance: Greystone RH100A02 or B series or approved equal.

2.10
RELATIVE HUMIDITY SENSOR – DUCT MOUNTED 

A. Provide duct mounted relative humidity sensors as indicated within the Field termination schedules and/or control diagrams.  Duct mounted relative humidity sensors shall meet, at minimum, the following requirements:

1. ABS housing with conduit entrance.

2. Sensor to be laser trimmed thermoset polymer based capacitive type.

3. 24 Vac/dc power supply. 

4. 4-20 mA two wire, 0-10 Vdc and/or 0-5 Vdc output proportional to relative humidity range of 0% to 100% and compatible with BMS.

5. 2% accurate (5-95% RH). (3 & 5 % accurate units available)

6. 230mm (9”) probe length.

7. Operating temperature range of 0(C to 70(C (32(F to 158(F).

8. Reverse voltage protected and output limited.

9. 60 micron HDPE filter

B. Standard of acceptance: Greystone RH200A02 series or approved equal.

2.11
RELATIVE HUMIDITY SENSOR – OUTSIDE AIR  

A.
Provide OSA relative humidity sensors as indicated within the Field termination schedules and/or control diagrams.  Humidity sensors shall meet, at minimum, the following requirements:

1. PVC weatherproof housing with conduit entrance.

2. Sensor to be laser trimmed thermoset polymer based capacitive type.

3. 24 Vac/dc power supply

4. 4-20 mA two wire, 0-10 Vdc and 0-5 Vdc output proportional to relative humidity range of 0% to 100% and compatible with BMS.

5. 2% accurate (5-95% RH). (3 & 5 % accurate units available)

6. Operating temperature range of -40(C to 85(C (32(F to 185(F).

7. Reverse voltage protected and output limited.

C. Standard of acceptance: Greystone Model RH300A02 or approved equal.

2.12
COMBINATION RELATIVE HUMIDITY AND TEMPERATURE SENSORS

A. Where there is a requirement for the monitoring of both relative humidity and temperature at the same location, the BMS Contractor shall provide a combination relative humidity sensor and temperature sensor.  The individual sensors must each meet the specifications details above.

B. If it meets the above requirements, provide for wall mounted applications Greystone model RH100A02(X) where (X) represents thermistor or RTD letter. If dual transmitters are required then provide Greystone model RH110 series or approved equal. 

C. If it meets the above requirements, provide for duct mounted applications Greystone model RH200A02(X) where (X) represents thermistor or RTD letter. If dual transmitters are required then provide Greystone model RH210 series or approved equal.

D. If it meets the above requirements, provide for outside air applications Greystone model RH300A02(X) where (X) represents thermistor or RTD letter. If dual transmitters are required then provide Greystone model RH310 series or approved equal. 

2.13
STATIC PRESSURE SENSOR – DUCT MOUNTED 

A. Provide duct mounted static pressure sensors as indicated within the Field termination schedules and/or control diagrams.  Static pressure sensors shall meet, at minimum, the following requirements:

1. Input range shall be appropriate for the application.  Select range such that it covers from zero duct static pressure relative to the exterior of the duct up to a static pressure of between 20% and 50% in excess of the maximum static pressure that could be encountered in the duct relative to the duct exterior.  Typically, for low pressure commercial duct consider using a range of 0 to 500Pa (0 to 2” wc.), for medium pressure duct use a range of 0 to 1500Pa (0 to 6” wc.) and for high-pressure duct use a range of 0 to 2500 Pa (0 to 10” wc.).

2. 4-20mA, 0-5 or 0-10Vdc output proportional to pressure input range compatible with BMS system.

3. 1% Full scale output accuracy

4. Operating temperature range of 0(C to 60(C (32(F to 140(F).

5. Easily accessible, integral non-interacting zero adjustment.

6. Minimum over pressure input protection of two times rated input or 7 kpa (20 psi) whichever is greater.

B. Standard of acceptance: Greystone LP2 Series c/w A-308 static pressure probe or approved equal. (duct static greater than +/-0.50”wc)

2.14
STATIC PRESSURE SENSOR – SPACE 

A. Provide space static pressure sensors as indicated within the Field termination schedules and/or control diagrams.  Static pressure sensors shall meet, at minimum, the following requirements:

1. Input range of –50 to +50 Pa. (-0.2” to + 0.2” wc.) 

2. 4-20mA, 0-5 or 0-10Vdc output proportional to pressure input range compatible with BMS system.

3. 1% accuracy of range

4. Operating temperature range of 0(C to 60(C (32(F to 140(F).

5. Easily accessible, integral non-interacting zero adjustment.

6. Minimum over pressure input protection of two times rated input or 7 kpa (20 psi) whichever is greater.

B. Standard of acceptance: Greystone ULPA (+/-0.125”wc range) or ULP2B (c/w LCD display.) or approved equal.

2.15
DIFFERENTIAL PRESSURE SENSORS – INTEGRAL WITH TERMINAL UNIT CONTROLLERS 

A. Provide as part of the terminal unit controller, a differential pressure transducer for the monitoring of the terminal unit air flowrate. The differential pressure transducer shall meet, at minimum, the following requirements:

1. It shall monitor the differential pressures generated by a multi-point averaging device, such as a cross flow sensor located in the primary air duct or at the discharge of the terminal unit. The terminal unit manufacturer shall provide the multi-point averaging sensors.  Coordinate with the terminal unit manufacturer for range of pressure differential.

2. The pressure differential transducers shall be a compatible component of the terminal unit unitary controller (or supplied by the BMS contractor).  The terminal unit manufacturer as part of the factory installation shall provide tubing from these sensors to the multi-point averaging devices.

3. The differential pressure sensor shall be mounted in the terminal unit enclosure or on the terminal unit, depending on space availability. The differential transducer shall monitor the flowrates with an accuracy of + or – 5 percent in the flow range of 100 to 1000 meters per minute.  

4. Provide a one-micron filter on the pressure differential sensor if it monitors a moving air stream.

5. The output from the differential pressure transducer shall be compatible with the unitary controller. The unitary controller must convert the analog signal using the square root extraction formula to output the velocity.

B. Standard of acceptance: Greystone ULPA (selectable low pressure range based on terminal box size and max CFM requirement) or approved equal.

2.16
DIFFERENTIAL PRESSURE SENSOR – AIR (FILTER/COIL MONITORING) 

A. Provide air differential pressure sensors as indicated in field termination schedules and/or control diagrams.  Air differential pressure sensor shall meet, at minimum, the following requirements:

1. Sensors used for filter or coil differential pressures shall also have a display of the monitored differential pressure.

2. Output shall be 4-20mA, 0-10Vdc or 0-5Vdc output proportional to pressure input range compatible with BMS.

3. Select range as required, taking into consideration pressure drop across filter or coil. Typically 0 to 500pa (0-2” wc) range for low-pressure commercial duct. 

4. Operating temperature range of 0(C to 60(C (32(F to 140(F).

B. Standard of acceptance: Greystone LP2A (0-1” wc range typical) or LP2B (c/w LCD display) or approved equal.

2.17
DIFFERENTIAL PRESSURE SWITCH – AIR

A.
Provide air differential pressure switches as indicated in field termination schedules and/or control diagrams.  Air differential pressure switches shall meet, at minimum, the following requirements:

1. A metal housing with conduit connection.

2. SPDT switch rated at 115 – 277 Vac to 10 amps.

3. Field adjustable range from 50pa (0.2” wc) to max range of device.    +/-12.5pa (+/- 0.05”).

4. Select range as required, taking into consideration pressure drop across filter or coil. Typically 0 to 500pa (0-2” wc) range for low-pressure commercial duct. 

5. Temperature range of –40(C to 82(C (-40(F to 180(F).

6. Automatic reset.

B.
Standard of acceptance: Greystone AFS series or approved equal.

2.18
AIR FLOW SENSOR 

A. Provide airflow rate sensors and transducers as indicated in the Field termination schedules and/or control diagrams.  Air flow rate sensors and transducer shall meet, at minimum, the following requirements:

1. Hot wire anemometer type.

2. Self-compensation for changes in air temperature.

3. Probe and transducer housing shall be constructed of durable PVC.

4. Probe shall be adjustable from 50-185mm (2” - 7.3”).

5. Power supply shall be 24 Vac/dc.

6. Output signal of 4-20 mA or 0-10Vdc proportional to air flow speed equal to 0-16m/s (3150 ft/min) or 0-8 m/s (1575 ft/min) jumper selectable.

7. Air temperature range of –10(C to 60(C (14(F to 140( F)

8. 5% accuracy of measured value.

B. Standard of acceptance: Greystone Model ESF-35-2 or approved equal.

2.19
WATER PRESSURE SENSOR 

A. Provide water pressure sensors as indicated within the Field termination schedules and/or control diagrams.  Pressure sensors shall meet the following requirements:

1. Operating range shall be suitable for the application.  Select range such that it covers from zero pressure to twice the amount of pressure desired for control purposes or that could be encountered.

2. 4-20 mA output proportional to water pressure.

3. 0.25% accuracy of range.

4. Temperature range of -40(C to 127(C (-40(F to 260(F).

5. Over pressure input protection of a minimum two times rated input.

6. An optional ABS wiring housing is available for an interior application and weatherproof wiring housing is available for an exterior application.

7. 17-4PH stainless steel wetted parts.

8. Burst pressure of a minimum five times rated input. 

B. Standard of acceptance: Greystone PGS100 series or approved equal. 

2.20
WATER DIFFERENTIAL/GAGE PRESSURE SENSOR 

A.
Provide water differential or gage pressure sensors as indicated in the Field termination schedules and /or control diagrams.  Water differential pressure sensors shall meet, at minimum, the following requirements:

1. Output of 4-20 mA, 0-10 or 0-5 Vdc proportional to the pressure sensed.

2. Momentary over pressure protection of five times the rated input.

3. Operating range shall be suitable for the application.  Select range such that it covers from zero differential pressure up to a differential static pressure of between 20% to 50% in excess of the maximum static pressure that could be encountered.  Remember that if the sensor is used for the control of a chilled water bypass and is located across, for example, a chilled water AHU coil, the pressure drop of both the coil and the associated valve at full design flow have to be taken into account.

4. Accuracy of better than 1% of full-scale reading.

5. Valve tapping shall be furnished and installed by the Mechanical contractor.  Coordinate with the Mechanical contractor.

B. 
Standard of acceptance: Greystone WP-D or WP-G series or approved equal 

2.21
CURRENT RELAY/SWITCH 

A. Provide current sensing relays as indicated in the Field termination schedules and/or control diagrams.  Current sensing relays shall meet, at minimum, the following specifications:

1. Rated for the applicable load.

2. The output relay shall have an accessible trip adjustment over its complete operating range.  Provide LED indication of relay status.

3. Current relay shall have input and output isolation via current transformer.

4. Current relay shall be self-powered with no insertion loss.

5. Relay shall be in a dustproof housing.

6. Accuracy to be <2% of full-scale max.

7. Temperature rating of –15(C to 60(C (5(F to 140(F).

B. Whenever the status of a single speed motor is monitored it shall be done via a current sensing relay.  Differential pressure switches shall not be used for this purpose. The BMS contractor shall provide current sensing relays at the MCC starters.  The BMS contractor shall provide the current sensing relays for motors with local starters and no MCC starter.

C. Standard of acceptance: Greystone CS/SC 400/500 series or approved equal.

2.22
CURRENT SENSOR

A. Provide monitoring of the current as identified in Field termination sheets and/or control drawings.  Current monitoring shall meet, at minimum, the following requirements:

1. 4-20 mA, 0-10 or 0-5 Vdc output proportional to current draw.

2. Reverse polarity protected and output limited.

3. 50/60 Hz operation.

4. Accuracy of better than 1%.

5. Operating temperature range of 0(C to 70(C. (-20(F to 120(F).

B. Standard of acceptance: Greystone CS/SC 400/500 series or approved equal.

2.23
ELECTRONIC TO PNEUMATIC TRANSDUCERS

A.
Provide electronic to pneumatic transducers as identified in the field termination sheets and/or controls drawings. Transducers shall include, at minimum, the following:

1. Accept a control signal of 4-20mA or 0-10Vdc compatible with BMS.

2. Output rating of 21-103 kPa (3-15psig) consuming 141 ml/s (515 scfm) maximum @ 138 kPa (20 psig) supply.

3. Snap track mounted for panel applications or with an optional ABS enclosure.

4. Operating temperature range of 0(C to 60(C (32(F to 140F)

5. Male barb fittings for flexible tubing.

B.
Standard of acceptance: Greystone ETP series or approved equal.

2.24
AIR QUALITY SENSOR - WALL MOUNTED 

A.
Provide wall mounted air quality sensors as indicated within the Field termination schedules and/or control diagrams. Sensors shall meet, at minimum, the following requirements:

1.
Measurement of volatile organic compounds (VOC) that could contain, at minimum, the following gases:

a.
Methane

b.
Ethylene

c.
Hydrogen

d.
Carbon Monoxide

e.
Propane

f.
Ammonia

2. Microprocessor based using a semi conductor element based on the Taguchi gas principle.

3. White attractive ventilated cover.

4. 20-30 Vac/dc power supply, 100mA @24Vdc, 220mA @24Vac, 6VA max.

5. Analog stepped output standard (0-10 Vdc) or optional 4-20mA and adjustable relay.

6. Programming and selection via internal push buttons and jumpers.

7. Temperature range of 0(C to 40(C (32(F to 104(F).

B.
Standard of acceptance: Greystone Model AIR300AE or approved equal.

2.25
AIR QUALITY SENSOR - DUCT MOUNTED 

A.
Provide duct mounted air quality sensors as indicated within the field termination schedules and/or control diagrams.  Sensors shall meet, at minimum, the following requirements:

1.
Measurement of air stream volatile organic compounds (VOC) that could contain, at minimum, the following gases:

a.
Methane

b.
Ethylene

c.
Hydrogen

d.
Carbon Monoxide

e.
Propane

f.
Ammonia

5. Microprocessor based using a semi conductor element based on the Taguchi gas principle.

6. 20-30 Vac/dc power supply, 100mA @24Vdc, 220mA @24Vac, 6VA max.

7. Analog stepped output standard (0-10 Vdc) or optional 4-20mA and adjustable relay.

8. Programming and selection via internal push buttons and jumpers.

9. Temperature range of 0(C to 40(C (32(F to 104(F).

10. 200 mm (8”) duct probe.

B.
Standard of acceptance: Greystone Model AIR300D or approved equal.

2.26
CARBON DIOXIDE (CO2) SENSOR 

A.
Provide a space or duct carbon dioxide gas detection sensor as indicated within the field termination schedules and/or control diagrams.  Carbon dioxide detection sensors shall meet, at minimum, the following requirements:

1
Set-up to be fully microprocessor based via plug and play LCD.

2.
4-20 mA, 0-10 or 0-5 Vdc output compatible with BMS proportional to 0 to 2000 ppm (adjustable to 10,000 ppm in 500 ppm increments) of carbon dioxide concentration

3.
Power supply to be 20-30Vac/dc @ 80 mA max for 24 Vac and 36 mA avg @24 Vdc.

4.
No maintenance or periodic sensor replacement needed. The sensor shall have a 5-year calibration interval, utilizing the Automatic Calibration Logic Program (ACLP).

5.
Standard accuracy to be 3% of reading or 75 ppm, whichever is greater.

6. Operating temperature of 0(C to 50(C (32(F to 122(F).

B.
Standard of acceptance: Greystone CDD series or approved equal.

2.27
CARBON MONOXIDE (CO) SENSOR 

A. Provide CO monitoring systems for the enclosed levels of the parking garage.  Provide complete coverage of the enclosed levels of the parking garage and provide systems for each level.  A CO monitoring system shall not cover an area on more than one level and the failure of any component shall not affect more than one level.

1. Sensors shall be of the electrochemical type.

2. Locate sensing points on walls and columns at 1.5 to 2m (5-6ft) above floor level. Locate one sensing point per 700 m2 (7500 ft²). Do not locate sensing points closer than 2m to traffic lanes.

3. Sensor range shall be of 0 to 300 ppm for 5% accuracy cell or 500 ppm for 3% accurate cell.

4. Provide two (2) relay contacts, at minimum, per sensor, to indicate CO warning level (initially set at 50ppm) and CO alarm level (initially set at 200ppm) for each sensing point.

5. Unit shall be complete with 85 db audible alarm and have visual output reading via an LCD display of the gas sensed.

6. Provide 4-20mA, 0-10 or 0-5Vdc output of Carbon Monoxide sensed compatible with BMS system.

7. The proposed sensor locations shall be submitted at the shop drawing stage and shall be amended as directed by the Owner and/or Engineer.

8. Sensor shall be factory calibrated and will only require calibration after a minimum one (1) year service.  

B.
Standard of acceptance: Greystone CMD series or approved equal.

2.28
LEAK DETECTION MONITORING (SINGLE POINT) – WATER

A. Provide water leak monitoring as identified within the Field termination schedules and/or control diagrams.  Water leak detection monitors shall meet, at minimum, the following requirements:

1. Corrosion and abrasion resistant.

2. Adjustable height.

3. Configured for normally open or normally closed as required by the application.

4. Form C output relay rated at 5 amps @ 120 Vac / 30 Vdc.

5.
Operating temperature range of -40(C to 85(C (-40(F to 185(F).

B. Standard of acceptance: Greystone WD100 series or approved equal

2.29
AMBIENT LIGHT LEVEL SENSOR 

A. Provide ambient light level sensors as indicated within the field termination schedules and/or control diagrams.  Light level sensor shall meet, at minimum, the following requirements:

1. Light sensor shall have a 12 – 35 Vdc power at maximum 22mA         current draw.

2. 4-20 mA output proportional to the ambient light level where 4 mA is light and 20 mA is dark.

3. Photo sensitive resistor with analog transducer.

4. Mounted on the exterior of a North wall on the roof.

5. Temperature range of -25(C to 75(C (-13(F to 167(F)

B. Standard of acceptance: Greystone Model PSR-1-T-E 

PART 3 – EXECUTION

3.1
INSTALLATION

A.
Install sensors in accordance with the manufacturers recommendations to sense the variables specified.

B.
Mount sensors securely.  Mountings shall be suitable for the environment within which the sensor operates.

C.
Install sensors as required to properly sense the controlled medium.  Sensor locations shall be such that access to the instruments can be obtained for service and removal.  If the installation location is found to be unacceptable by the Engineer, then the sensors shall be relocated as directed at no additional cost to the Employer.

D.
Sensors mounted on water lines shall have isolation valves that shall enable the sensor to be easily removed without the need to drain any lines or portions of lines.

END OF SECTION 159XX
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