Refrigeration Checklist (2000 UMC)


____ Plans should show compliance with UFC, Article 63 and UMC, Chapter 11.


____ Plans should indicate the type and quantity of refrigerant to be used in the system.

____ A compressor or condensing unit supported from the ground should rest on a concrete or other approved base extending not less than 3 inches (76 mm) above the adjoining ground level. (Section 1106.2)

____ An unobstructed, readily accessible opening and passageway not less than 36 inches (914 mm) wide by 6 feet 8 inches (2032 mm) high should be provided to compressors, valves and other portions of the system requiring routine maintenance. (Section 1105.3)

____ Permanent lighting fixtures should be installed for all refrigeration equipment required to be accessible or readily accessible. Lighting fixtures should provide illumination to safely perform required tasks for which access is provided. Lighting controls should be provided at the access entrance. (Section 1106.3)

____ Refrigeration systems and portions thereof should not be located in an elevator shaft, dumbwaiter shaft or a shaft having moving objects therein, nor in a location where it will be subject to mechanical damage. (Section 1106.5)

____ The room or space that condensing units are located in should be ventilated by one of the following means:
1. Permanent gravity ventilation openings of not less than 2 square feet (0.19 m2) net free area opening directly to the outside of the building or extending to the outside of the building by continuous ducts.
2. A mechanical exhaust system arranged to provide a complete change of air in such room or space at least every 20 minutes and to discharge to the outside of the building.
Except such ventilation is not required for condensing units located in a room or space where such units are located within a refrigeration machinery room complying with the specified ventilation required in Section 1107; where the cubical content exceeds 1,000 cubic feet per horsepower (8.05 m3/kW); or where the room or space has permanent gravity ventilation having an area of 2 square feet (0.19 m2) or more to other rooms or openings exceeding 1,000 cubic feet per horsepower (8.05 m3/kW). (Section 1106.7)

____ Refrigeration systems or portions thereof should not be located within a required exit enclosure. UMC 1106.8.

____ Refrigeration compressors exceeding 5 horsepower (17.6 kW) rating should be located at least 10 feet (3048 mm) from an exit opening in a Group A; Group B; Group E; Group I; or Group R, Division 1 Occupancy unless separated by a one-hour fire-resistive occupancy separation. (Section 1106.8)













____ Machinery rooms should be provided for refrigeration systems when:
1. The quantity of refrigerant in a single system exceeds the amounts in Table 11-1,
2. The system includes direct-fired absorption systems except for lithium bromide absorption systems using water as the refrigerant,
3. A Group A1 system having an aggregate compressor horsepower of 100 (351.6 kW), or
4. The system contains other than a Group A1 refrigerant.
EXCEPTIONS: 1. Lithium bromide absorption systems using water as the refrigerant.
2. Ammonia-water absorption unit systems installed outdoors, provided that the quantity of refrigerant in a single system does not exceed Table 11-A amounts and the discharge is shielded and dispersed.
3. Systems containing less than 300 pounds (136 kg) of refrigerant R-123 and located in an approved exterior location.
4. Systems containing less than 35 pounds (16 kg) of refrigerant R-717 and located in an approved exterior location.
____ Refrigeration machinery rooms should be of such dimensions that all system parts are readily accessible with adequate space for maintenance and operations, and an unobstructed walking space at least 3 feet (914 mm) in width and 6 feet 8 inches (2032 mm) in height should be maintained throughout, allowing free access to at least two sides of all moving machinery and approaching each stop valve.

____ Access to refrigeration machinery rooms should be restricted to authorized personnel and posted with a permanent sign. (Section 1107.2)

____ Exits should comply with Chapter 10 of the Building Code for special hazards. (UMC Section 1107.3 and UBC Section 1007)

____ Refrigeration machinery rooms should have approved refrigerant-vapor detectors, located in an area where refrigerant from a leak is likely to concentrate, and should activate visual and audible alarms. Alarms should be activated at a value not greater than one half the immediately dangerous to life or health (IDLH), or measurement consistent therewith; the permissible exposure limit (PEL), or measurement consistent therewith; or 25 percent of the lower flammability limit (LFL), whichever is less. (Section 1107.4)

____ Refrigeration machinery rooms should be separated from other portions of the building as required in the special hazards provisions of the Building Code, and penetrations should be sealed to inhibit the passage of refrigerant vapor. (UMC Section 1107.5 and UBC Section 2802)

____ Refrigeration machinery rooms should be provided with dedicated mechanical exhaust systems. The exhaust systems should have the capacity to achieve each of the following (Section 1108.2):
1. Continuously maintain the refrigeration machinery room at 0.05-inch water gage (12.4 Pa) negative relative to adjacent spaces.
2. Continuously provide 0.5 cubic foot per minute of airflow per gross square foot (m2) [2.54 L/(s•m2)] of floor area within the refrigeration machinery rooms.
3. Limit the temperature rise within the refrigeration machinery room to a maximum of 104°F (40°C).
4. Provide emergency purge of escaping refrigerant.

____ Exhaust from refrigeration machinery room ventilation systems should be discharged at least 20 feet (6096 mm) from a property line or openings into buildings. Discharges capable of exceeding 25 percent of the LFL or 50 percent of the IDLH should be equipped with approved treatment systems to reduce the discharge concentrations to these values or lower. (Section 1108.7)

____ Makeup air intakes to replace the exhaust air from a refrigeration machinery room should be provided to the room directly from outside the building. Intakes should be fitted with backdraft dampers or similar approved flow-control means to prevent reverse flow. Distribution of makeup air shall be arranged to provide thorough mixing within the refrigeration machinery room to prevent short circuiting of the makeup air directly to the exhaust. (Section 1108.9) 

____ Stop valves should be installed in the refrigerant piping of a refrigeration system at the following locations (Section 1112.1):
1. At the inlet and outlet of a positive-displacement-type compressor, compressor unit or condensing unit.
2. At the refrigerant outlet from a liquid receiver.
3. At the refrigerant inlet of a pressure vessel containing liquid refrigerant and having an internal gross volume exceeding 3 cubic feet (85 L). Valves will not be required in:
a. Systems with nonpositive-displacement compressors.
b. Systems having a pump-out receiver for storage of the charge.
c. Systems containing less than 110 pounds (50 kg) of Group A1 refrigerant.
d. Self-contained systems do not require a stop valve at the inlet of the receiver.

____ The size and length of the discharge pipe from the pressure relief device of fusible plug should comply with Section 1118. Show the proper calculations on plans.

____ Ammonia systems should be provided with an emergency discharge into a tank of water provided exclusively for ammonia absorption. Emergency discharge systems should meet the following (Section 1120):
1. At least 1 gallon (379 mL) of fresh water should be provided for each pound of ammonia in the system.
2. The water used should be prevented from freezing without the use of salt or chemicals.
3. The tank should be substantially constructed of not less than 1/8 inch (3.2 mm) or No. 10 M.S.G. steel.
4. The horizontal dimensions of the tank should be equal to or less than one half of the height.
5. The tank should have a hinged cover or, if of the enclosed type, should have a vent hole at the top.
6. Pipe connections should be through the top of the tank.
7. The discharge pipe from the pressure-relief valves should discharge ammonia in the center of the tank near the bottom but not more than 30 feet (9144 mm) below the surface of the water.
8. This does not apply to ammonia-water absorption unit systems installed outdoors serving a dwelling unit provided that the discharge is shielded and dispersed.
____ Approved refrigerant-vapor detection and alarm systems complying with Section 1121 should be installed with the refrigeration system. Show the proper details on the plans.

____ Specify on the plans that the refrigeration equipment, valves and switches are properly identified and labeled per Sections 1107.2, 1108.6, 1109.4, 1111.8, 1112.4 and 1122.

____ Cooling towers, evaporative condensers and fluid coolers having combustible exterior surfaces should be protected with an approved automatic fire-extinguishing system when such equipment is located on roofs. (Section 1126)

____ Seismic restraints should be provided for cooling towers, evaporative condensers and fluid coolers as required by Chapter 16 of the Building Code. (Section 1127)

____ Water supply and backflow protection provided for cooling towers, evaporative condensers and fluid coolers should be as required by the Plumbing Code. (Section 1128)

____ Drains, overflows and blowdowns provided for cooling towers, evaporative condensers and fluid coolers should have indirect connection to an approved disposal location. (Section 1129)

____ Cooling towers, evaporative condensers and fluid coolers should be located where their plumes cannot enter occupied spaces. Plume discharge should be 5 feet (1524 mm) above or 20 feet (6096 mm) away from any ventilation inlet to a building. (Section 1131)

____ Chemical treatment systems provided for cooling towers, evaporative condensers and fluid coolers should comply with the Fire Code. (Section 1130)

____ Cooling towers, evaporative condensers and fluid coolers should be provided with a vibration switch to shut off fans operating with excessive vibration. In climates commonly subject to electrical storms, lightning protection should be provided on roof-mounted equipment. (Section 1132)
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