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SECTION 15635 - REFRIGERANT MONITORING AND SAFETY EQUIPMENT
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes refrigerant monitors, alarms, and breathing apparatus. 

B. Related Sections include the following:

List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 15 Section “Basic Materials and Methods” for additional material specifications.

2. Division 15 Section “Building Automation Systems” for additional control related equipment.
3. Divison 15 Section “<Insert chiller type here> Chillers” for additional control related equipment.
4. Division 15 Section “Temperature Controls” for additional control related requirements.

5. Division 15 Section “Testing, Adjusting, and Balancing” for additional related requirements.

6. Division 15 Section “Operations and Maintenance” for additional related requirements.
1.3 DEFINITIONS

Retain acronyms and abbreviations that remain after this Section has been edited.

A. CMOS:  Complementary metal-oxide semiconductor.

B. HFC:  Hydrofluorocarbon.

C. HCFC:  Hydrochlorofluorocarbon.

D. IR:  Infrared.

E. LED:  Light-emitting diode.

F. ppm:  Parts per million.

G. SCBA:  Self-contained breathing apparatus.

1.4 SUBMITTALS

A. Product Data:  For SCBA; include mounting details and service requirements and compliance with authorized Federal agency.

B. Shop Drawings:  For each type of refrigerant monitor; include refrigerant ppm range, temperature range, alarm outputs, readout range, furnished specialties, installation requirements, and power consumption.

1. Wiring Diagrams:  Power, signal, and control wiring.

C. Coordination Drawings:  Include machinery room layout showing location of monitoring devices in relation to refrigerant equipment.

D. Product Certificates:  For monitoring devices and SCBA, signed by product manufacturer.

E. Operation and Maintenance Data:  For refrigerant monitoring equipment and SCBA to include in emergency, operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

A. ASHRAE:  Monitoring system shall comply with ASHRAE 15.

B. CFR:  SCBA shall comply with requirements in 42 CFR 84.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS


A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:


B. 
1. Refrigerant Monitoring Equipment:

a. Davis Instruments Manufacturing Co., Inc.

b. Foxboro Company (The).

c. General Analysis Corp.

d. Genesis International Inc.

e. Thermal Gas Systems, Inc.; Haloguard Monitors.

f. Trane Co. (The).

g. <Insert other manufacturer's names.>

2. SCBA:

a. AFC International, Inc.

b. Clarey's Safety Equipment, Inc.

c. Genesis International Inc.

d. MSA, Instrument Division.

e. Thermal Gas Systems, Inc.; Haloguard Monitors.

f. <Insert other manufacturer's names.>

2.2 FUNCTIONAL DESCRIPTION OF REFRIGERANT MONITORING SYSTEM

A. On leak detection by refrigerant sensor(s), the system shall perform the following:

Edit subparagraphs below if controls are specified in Division 15 Section "HVAC Instrumentation and Controls."

1. Activate machinery room ventilation.

2. Activate audio and visual alarms inside and outside machinery room.

3. Shut down combustion process where combustion equipment is employed.

Delete below if not part of Project.

4. Notify Building Automation System of alarm condition.

2.3 REFRIGERANT MONITOR

A. Description:  CMOS or IR sensor shall continuously measure and display the specific gas concentration and shall be capable of indicating, alarming, and shutting down equipment, and automatically activating ventilation system.

B. Performance Requirements:

Select one of four options in first subparagraph below for refrigerant(s) used in Project chillers.

1. Refrigerant to Be Monitored:  [Ammonia R-717] [HCFC-22] [HCFC-123] [HFC-134a].

2. Refrigerant Concentration:  [0 to 1000 ppm] <Insert value>.

3. Accuracy:  [0 to 100 ppm; 1 ppm] [100 to 1000 ppm; plus or minus 10 percent of reading].

4. Linearity:  [0 to 100 ppm; linear] [100 to 1000 ppm; plus or minus 2 percent of full scale].

5. Sensitivity:  1 ppm.

6. Resolution:  1 ppm.

7. Operating Temperature:  41 to 104 deg F (5 to 40 deg C).

Response time below will be slower if more than 150 feet (45.7 m) of sample tubing is used.

8. Response Time:  90 percent of a step change in 4 minutes.

9. Relatively Humidity:  20 to 95 percent, noncondensing over the operating temperature range.

C. Operating Requirements:

1. Maximum Power Input:  120-V ac; 60 Hz, 30 W.

2. Alarm Relays:  3 relays at 5- to 8-A resistive load.

3. Alarm Set Points:  Displayed on front of meter.

4. Audible Output:  Sonic alert at 75 to 80 dB at 60 inches (1525 mm).

5. Analog Output:  0- to 10-V dc or 4- to 20-mA current sourcing.

6. Serial Output Type:  RS 232.

D. Sensor Configuration:  [CMOS] [Photoabsorptive IR] [Photoacoustic IR] sensor.

Select one of two subparagraphs below.

1. Single-sensing channel.

2. Expandable to [four] <Insert number> channels.

E. Display:  10-character, alphanumeric, vacuum-fluorescent indicating lights for each alarm set point; standard alarm; acknowledge switch and test switch mounted on front panel; and alarm status LEDs and service fault LEDs.

1. Enclosure:  NEMA 250, type as required for ambient condition.

F. Alarm Output:  Indicating light flashes and horn sounds.

1. Unit-mounting device with single-light beacon.

Retain subparagraph above or first subparagraph below.

2. Remote unit for mounting outside machinery room and having light beacon with [single] [double] [triple] light[s].

3. Field-adjustable alarm set points.

G. Calibration:  Factory calibrated.

2.4 SCBA

A. Description:  Open-circuit, pressure-demand, compressed-air SCBA includes completely assembled, portable, self-contained devices designed for hazardous breathing environment application.

B. Face Piece:  [EPDM] [Silicon] construction material, one-size-fits-all with double-sealing edge, stainless-steel speaking diaphragm and lens retainer, five adjustable straps to hold face piece to head (two straps on each side and one on top), exhalation valve in mask, close-fitting nose piece to ensure no CO2 build-up, and perspiration drain to avoid skin irritation and to prevent eyepiece, spectacle, and lens fogging.

C. Backplate:  Orthopedically designed of [high-strength chemical and impact-resistant glass-fiber composite] [lightweight aluminum].

D. Harness and Carrier Assembly:  Large triangular back pad, backplate, and adjustable waist and shoulders straps.  Modular in design, detachable components, and easy to clean and maintain.  Shoulder straps are padded with flame-resistant material and reinforced with stainless-steel cable and attached with T-nuts, washers, and screws; rivets are not permitted.

E. Air Cylinder:  [30] [45] [60]-minute, low-pressure, air-supply-loaded [fiberglass] [aluminum] [steel] cylinders fitted with quick-fill assembly for refilling and air transfer.

F. Wall-Mounted Case:  Leakproof, corrosion-resistant, tough, plastic case.

2.5 CONTROL CABLE

A. Electronic and fiber-optic cable for control wiring shall be as specified in Division 16 Section "Control/Signal Transmission Media."

2.6 MONITORING EQUIPMENT INTERFACE
Retain this Article where monitoring system must interface with building automation system.
A. Description:  Factory-mounted controller compatible with [BACnet] [LONtalk/LONworks] [controls to match existing integration protocol].  Monitoring equipment and devices associated with the chiller shall function with without the need for or use of gateways or proprietary devices.
2.7 SOURCE QUALITY CONTROL

A. SCBA:  Tested and certified by the National Institute for Occupational Safety and Health and the Mine Safety and Health Administration according to 42 CFR 84, Subpart H.

B. Refrigerant Monitor:  Factory tested and certified.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine chiller layout for proper location of monitoring device.

B. Verify refrigerant contained in chiller(s) to ensure compatibility of refrigerant monitor.

C. Examine machinery room ventilation system to verify its operation with refrigerant monitor(s).

3.2 INSTALLATION

Retain first paragraph below where monitoring system must be connected to the building automation system.

A. Connect refrigerant monitoring system to the building automation system.  [Building automation system] [Automatic temperature controls] are specified in Division 15 Section ["Building Automation System."] [HVAC Instrumentation and Controls."]
B. Install refrigerant monitoring equipment level and plumb.

C. Install labels and nameplates to identify monitoring devices and SCBA components according to Division 15 Section "Mechanical Identification."

D. Install building wire and cable according to Division 16 "Conductors and Cables."

E. Install signal and communication cable according to Division 16 Section "Control/Signal Transmission Media."

3.3 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to perform the following:

Retain and edit subparagraphs below with paragraph above.

1. Inspect field-assembled components, equipment installation, and electrical connections for compliance with requirements.

2. Test and adjust controls and safeties.

3. Test Reports:  Prepare a written report to record the following:

a. Test procedures used.

b. Test results that comply with requirements.

c. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

B. Repair or replace malfunctioning units.  Retest as specified above after repairs or replacements are made.

3.4 ADJUSTING

A. Adjust alarm set points.

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain refrigerant monitoring devices.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."

B. Training:  Provide a "how-to-use" SCBA video that details exact operating procedures of equipment.

END OF SECTION 15635
The following pages should not be included in the final specification Section.

SECTION 15635 -
REFRIGERANT MONITORING AND SAFETY EQUIPMENT DRAWING COORDINATION CHECKLIST

· In addition to general instructions coordinating drawings with specifications, drawings should indicate the following information related to this section:
· Locations of water chillers on plans and in sections drawn to scale.
· Details of electric wiring.  Show on Electrical Drawings and coordinate with Mechanical Drawings.
· Interfaces and interlocks with HVAC control systems.
· Locations of primary and backup self-contained breathing apparatus

SECTION 15635 -
REFRIGERANT MONITORING AND SAFETY EQUIPMENT SPECIFICATION COORDINATION CHECKLIST

Coordinate the following requirements specified in other sections of this project, “specifications with this section”.  Expand this list for office and consultant coordination.  Copy and mark this list to distribute to appropriate design team members for project manual coordination.
References on this specification coordination checklist are to section numbers and titles existing at the time this section were updated.  Refer to the current table of contents because section numbers and titles may have changed.

SECTION 15075 – MECHANICAL IDENTIFICATION for labeling and identifying mechanical installation.

SECTION 15900 – HVAC INSTRUMENTATION AND CONTROLS for coordinating HVAC control systems.

SECTION 16121 – CONTROL/SIGNAL TRANSMISSION MEDIA for control and communication wiring.
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