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SECTION 236001
REFRIGERANT VAPOR AND OXYGEN DEFICIENCY MONITORING SYSTEMS - FIXED

THIS SECTION CONTAINS BOTH REFRIGERANT VAPOR AND OXYGEN DEFICIENCY MONITORS AND IS WRITTEN EXPRESSLY TO ALLOW THE HVAC CONTRACTOR TO DETERMINE THE MONITOR UTILIZED.  DO NOT EDIT OUT EITHER MONITOR UNLESS SPECIFICALLY REQUIRED BY THE DESIGNER.
PART 1   GENERAL

EDIT ARTICLE BELOW AS REQUIRED.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Direct Digital Control System:  Section 230923.


B.
Centrifugal Chillers - Water Cooled:  Section 236416.


C.
Refrigeration:  Section 236000.

1.02
REFERENCES


A.
ASHRAE 15 - Safety Code for Mechanical Refrigeration.


B.
ASHRAE 34 - Number Designation and Safety Classification of Refrigerants.


C.
ACGIH - American Conference of Governmental Industrial Hygienists.

1.03
DEFINITIONS


A.
Allowable Exposure Limit or Threshold Limit Value (AEL or TLV):  The exposure for 8 hours per day, 40 hours per week, to which nearly all employees can be exposed - without harmful effect.  Respiratory protection is recommended but not required.


B.
Short Term Exposure Limit (STEL):  3 times the AEL or TLV.  Limited exposure up to 30 minutes is allowed with respiratory protection required there after.


C.
Emergency Exposure Limit (EEL):  A concentration that a worker should only be exposed to rarely in a lifetime, but will not cause permanent adverse affects or interfere with escape.  All occupants must exit the space upon attaining EEL.  Respiratory protection required at all times when entering the space.

1.04
SYSTEM DESCRIPTION

EDIT PARAGRAPH BELOW TO SUIT BUILDING INTERFACE.

A.
Permanently mounted, continuously operating oxygen deficiency monitor and/or refrigerant vapor monitor, with remote sensor\transmitters when recommended by the manufacturer.  Interfaced with both audible and visual alarms, the building direct digital control or energy management system, and start up of mechanical equipment room ventilation.

1.05
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Shop Drawings:  Show location and spacing of monitors and sensors.


C.
Product Data:  Catalog sheets, specifications and installation instructions for the following item(s):



1.
Refrigerant vapor monitor and/or oxygen deficiency monitor.



2.
Remote sensor/transmitter units when required by manufacturer.



3.
Calibration kit.



4.
Alarm indicating appliances.


D.
Quality Control Submittals:



1.
Certificates:  Affidavit required under Quality Assurance Article.



2.
Installer’s Qualifications Data:




a.
Name of each person who will be performing the Work and their employer’s name, business address and telephone number.




b.
Names and addresses of 3 similar projects that each person has worked on during the past 5 years.



3.
Company Field Advisor Data:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.


E.
Contract Closeout Submittals



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.



2.
Test Reports:




a.
Monitor Acceptance Test Report.

1.06
QUALITY ASSURANCE


A.
Certification:  Affidavit by the Company Field Advisor, certifying that the detection system meets the contract requirements and is operating properly.


B.
Pre-installation Conference:  Before the monitoring system Work commences, a conference will be held by the Director’s Representative at the Site for the purpose of reviewing the Contract Documents and discussing requirements for the Work. The conference shall be attended by the Contractor, the refrigerant or oxygen monitor installers, and the Company Field Advisor.

EDIT NUMBER OF HOURS IN PARAGRAPH BELOW TO SUIT.

C.
Company Field Advisor:  Secure the services of a Company Field Advisor for the following:



1.
Render advice regarding installation and final adjusting of the monitor.



2.
Render advice on the suitability of each monitor for this particular application.



3.
Witness final acceptance test, then certify with an affidavit that the monitor is installed in accordance with the Contract Documents and is operating properly.



4.
Train facility personnel on the operation and or maintenance of the monitor and calibration equipment (Minimum of two 3 hour sessions).



5.
Explain available service programs to facility supervisory personnel for their consideration.


D.
Qualifications:  The person(s) installing the monitor system and their supervisor shall be personally experienced in monitor installation and have been regularly employed by a Company installing monitors for a minimum of 5 years.

1.07
DELIVERY, STORAGE AND HANDLING


A.
Packing and Shipping:  Deliver monitor in factory applied protective cartons marked with sufficient identification for proper location.


B.
Storage and Protection:  Provide supplemental dehydrating devices within an enclosure or under a protective cover to control humidity. Maintain this protection from the time the monitor is manufactured until installed at the Site.

1.08
SCHEDULING


A.
Ensure monitor system is fully operational prior to charging chiller or refrigeration system with initial full refrigerant charge.

1.09
MAINTENANCE


A.
Maintenance Service: A fully equipped authorized service organization capable of guaranteeing response within 8 hours to service calls shall be available 24 hours a day, 7 days a week to service the completed Work.


B.
Extra Materials:



1.
One years supply of calibration gas and all necessary components to calibrate the monitor.


C.
Special Tools:



1.
Monitor Calibration Kit.

PART 2   PRODUCTS

2.01
REFRIGERANT VAPOR MONITOR


A.
General:  Continuously detect specific refrigerant, and alarms when level rises to 10 ppm (AEL or TLV) as per ASHRAE 15.



1.
For Group B-1 refrigerant HCFC-123.


B.
Features:



1.
Three discreet alarm level setpoints:  All values are refrigerant specific.  Use values consistent with refrigerant being utilized in chiller or refrigeration system.  Coordinate with chiller or refrigeration system manufacturer.




a.
(AEL or TLV)  Allowable Exposure Limit or Threshold Limit Value.




b.
(STEL)  Short Term Exposure Limit.




c.
(EEL)  Emergency Exposure Limit.



2.
Relays:




a.
Type:  Form C single pole, double throw.




b.
Contacts:





1)
Rated for 5 amps resistive at 120 VAC.





2)
Selectable normally open or normally closed.

EDIT SUBPARAGRAPH BELOW TO SUIT BUILDING INTERFACE.


3.
Relays to energize audible and visual flashing light alarm signals for the following locations:




a.
The mechanical equipment room, on or near the monitoring device.




b.
Outside entrance(s) to the mechanical equipment room.  Visual flashing lights only.




c.
The building direct digital control system.




d.
The building energy management system.

EDIT SUBPARAGRAPH BELOW FOR ALL NEW CONSTRUCTION AND WHERE EVER POSSIBLE IN EXISTING CONSTRUCTION.


4.
Separate relay to energize mechanical ventilation upon alarm at (AEL or TLV), as per ASHRAE 15.

EDIT SUBPARAGRAPH BELOW TO SUIT BUILDING INTERFACE.


5.
Monitor Malfunction Indicator:  Indicates self diagnostic monitor failure and signals alarm condition at the monitor and to the building direct digital control system and energy management system.



6.
Enclosures:  NEMA 4 or 4X type with shatterproof window on the door of sufficient size to allow viewing displays and indicators on monitor front panel. 



7.
External Control:  Switch accessible from the outside of the enclosure for temporarily silencing audible alarms.



8.
Readout Display:  LCD display for displaying gas concentration and self diagnostic failure codes.

2.02
OXYGEN DEFICIENCY MONITOR


A.
General:  Continuously detect percent oxygen content in the air, and alarm when the level drops below 19.5 percent oxygen as per ASHRAE 15.



1.
For group A-1 refrigerants HCFC-22 and HFC-134a.


B.
Features:



1.
Three discrete alarm levels (setpoints):




a.
Caution (level set as recommended by manufacturer).




b.
Warning (level set as recommended by manufacturer).




c.
Alarm (level set at 19.5 percent oxygen).



2.
Relays:




a.
Type:  Form C single pole, double throw.




b.
Contacts:





1)
Rated for 5 amps resistive at 120 VAC.





2)
Selectable normally open or normally closed.

EDIT SUBPARAGRAPH BELOW TO SUIT BUILDING INTERFACE.


3.
Relays to energize audible and visual flashing light alarm signals for the following locations:




a.
The mechanical equipment room, on or near the monitoring device.




b.
Outside entrance(s) to the mechanical equipment room.  Visual flashing lights only.




c.
The building direct digital control system.




d.
The building energy management system.

EDIT SUBPARAGRAPH BELOW FOR ALL NEW CONSTRUCTION AND WHERE EVER POSSIBLE IN EXISTING CONSTRUCTION.


4.
Separate relay to energize mechanical ventilation upon alarm at 19.5 percent oxygen, as per ASHRAE 15.

EDIT SUBPARAGRAPH BELOW TO SUIT BUILDING INTERFACE.


5.
Monitor Malfunction Indicator:  Indicates self diagnostic monitor failure and signals alarm condition at the monitor and to the building direct digital control system and energy management system.

EDIT SUBPARAGRAPH BELOW AS REQUIRED BY AMBIENT CONDITIONS.


6.
Enclosures:  NEMA 12 with shatterproof window on the door of sufficient size to allow viewing displays and indicators on monitor front panel.



7.
External Control:  Switch accessible from the outside of the enclosure for temporarily silencing audible alarms.



8.
Readout Display:  LCD display for displaying oxygen concentration and self diagnostic failure codes.

2.03
ACCESSORIES

EDIT PARAGRAPH BELOW AS REQUIRED.

A.
Remote Refrigerant Sensor and Oxygen Sensor/Transmitters:



1.
Number, type and location of remote sensor/transmitters as recommended by the monitor manufacturer.


B.
Calibration Kit:  Type as recommended by the monitor manufacturer.

2.04
ALARM INDICATING APPLIANCES


A.
General:



1.
Remote audible and visual alarms shall be consistent with other warning devices in the building.



2.
Audible and visual alarms interfaced with the building direct digital control system and/or energy management system shall be consistent with other system audible and visual alarms.



3.
UL listed.



4.
120 volt, 60 hertz.



5.
Combination audible/visual alarms are acceptable.


B.
Remote Audible Alarms:  Located inside mechanical equipment room.



1.
Horn to produce coded blast or sustained tone.



2.
Fitted with single or double projector as recommended by the alarm manufacturer.



3.
Rated at 99 dB minimum at ten feet.


C.
Remote Visual Light Alarms:  Located inside, and adjacent to main entrances to the mechanical equipment room.



1.
Light duty warning type.



2.
360 degree rotating parabolic reflector or Xenon flash tube 360 degree strobe.



3.
60 flashes per minute or greater.



4.
Shatter resistant Lexan dome or optic lens, color coded as follows:




a.
Refrigerant Vapor Monitor:





1)
(AEL or TLV) - Amber.





2)
(STEL) - Red.





3)
(EEL) -  Red.




b.
Oxygen Deficiency Monitor:





1)
Caution - Amber.





2)
Warning - Amber.





3)
Alarm - Red.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install the work of this section in accordance with the manufacturer’s printed installation instructions.


B.
Mount monitor to the equipment room wall or to a free standing pedestal that is fastened to the floor.  Mounting the monitor to a chiller or other equipment is not permitted.

EDIT PARAGRAPH BELOW AS REQUIRED.

C.
Interface monitoring system with the following:



1.
Water cooled centrifugal chiller package.



2.
Refrigeration system.



3.
Building direct digital control system.



4.
Building energy management system.

3.02
FIELD QUALITY CONTROL


A.
Preliminary System Tests:



1.
Preparation: Have the Company Field Advisor adjust the completed system and then operate it long enough to assure that it is performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the system is in a suitable condition to conduct the acceptance test.




b.
Checking the adjusting equipment.




c.
Training Facility personnel.


B.
System Acceptance Test:



1.
Preparation: Notify the Director’s Representative at least 3 working days prior to the test so arrangements can be made to have a Facility Representative witness the test.



2.
Perform the following tests:




a.
Individually test monitor and associated signal initiating devices (remote sensor/transmitters).




b.
Test alarm indicating appliances.




c.
Test interface with mechanical ventilation.




d.
Test interface with building direct digital control system and/or energy management system.




e.
Demonstrate to the Director’s Representative and Facility Representative that the system alarms correctly at the specified setpoints.



3.
Supply equipment necessary for system adjustment, calibration and testing.



4.
Submit a typewritten report of the test results, signed by the Company Field Advisor and the Director’s Representative. Enclose a copy of the report in a metal frame covered with plastic sheet glazing and mount adjacent to the monitor.

END OF SECTION
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