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WATER-BASED FIRE-SUPPRESSION SYSTEMS
GENERAL
SUMMARY
Section includes modification to existing fire-suppression water-service piping and related components outside the building and service entrance piping through floor or wall into the building and the following:
Pipes, fittings, and specialties.
Fire-suppression specialty valves.
Protective enclosures.
Alarm devices.
ACTION SUBMITTALS
Product Data for valves, sprinklers, specialties, and alarms.
Submit sprinkler system drawings identified as "working plans" and calculations in accordance with NFPA 13.  Submit required number of sets to Campus State Fire Marshal for review, comment, and approval. Include system hydraulic calculations.
Submit test reports and certificates as described in NFPA 13.
PERFORMANCE REQUIREMENTS
Design and Installation Approval: Acceptable to designated Campus State Fire Marshal.
Minimum Density for Automatic-Sprinkler Piping Design:
Light-Hazard Occupancy:  0.10 gpm/ft² over 1500 ft² area.
Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm/ft² over 1500 ft² area.
Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm/ft² over 1500 ft² area.
Extra-Hazard, Group 1 Occupancy:  0.30 gpm/ft² over 2500 ft² area.
Extra-Hazard, Group 2 Occupancy:  0.40 gpm/ft² over 2500 ft² area.
Group L or B, Laboratory Area Occupancy:  0.17 gpm/ft² over 3,000 ft².  
Other portions of the building not classified as Laboratory shall be Ordinary-Hazard, Group 1 Occupancy:  0.12 gpm/ft² over 3,000 ft²
Maximum Protection Area per Sprinkler:
Coordinate with Campus Fire Marshal on below requirements.
Office Spaces:  between 225 and 130 ft² 
Storage Areas:  130 ft²
Mechanical Equipment Rooms:  130 ft²
Electrical Equipment Rooms:  130 ft²
Other Areas:  In accordance with NFPA 13 recommendations, unless otherwise required by Campus Fire Marshal.
Reduction in area for use of quick response sprinklers is prohibited.
Hydraulically design sprinkler systems in accordance with NFPA 13.
Comply with California Building Codes, and NFPA 13.
Comply with California Code of Regulations (CCR), Title 19, Division 1, Chapter 5.5.  Pipe fitters working on the project shall have an active Office of the State Fire Marshal (OSFM) Fire sprinkler Fitter Certification. Certification card shall be in fitter’s possession during project fire sprinkler piping work and available for University Inspector review, when requested.  Apprentices shall comply with regulation requirements, shall be registered, and work under direct supervision of a Certified Fire Sprinkler Fitter. 
UL-listed and -labeled and FM-approved pipe and fittings.
Structural Seismic Performance:  Refer to Section “Vibration and Seismic Controls for Fire Suppression.” 
COORDINATION
Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including light fixtures, HVAC equipment, and partition assemblies.
Sprinkler heads are required to be laid out in an orderly symmetrical pattern.  Locate sprinkler heads centered in suspended ceiling tiles or for tiles wider than two feet, quarter points may be acceptable.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
Piping, Valves and Fittings shall be manufactured in USA, Australia, Canada, or Japan only.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer
PIPE AND FITTINGS
Steel Pipe: ASTM A53, ASTM A135, or ASTM A795.
Copper Tube: ASTM B88, Type K or Type L; drawn temper.
Flanged Connections: Conform to ANSI standards for class 150, flat face. 
Roll-Grooved-End, Standard-Weight, Schedule 40, Steel Pipe:  ASTM A53, ASTM A135, or ASTM A795 with factory- or field-formed, roll-grooved ends.
Roll Grooved-End Couplings: UL 213, ASTM A536 ductile-iron or ASTM A47 malleable-iron housing, with enamel finish. Include gaskets, bolts, and accessories. Grooved couplings and fasteners located outdoors shall be hot dip galvanized or stainless steel. 
Wrought-Copper Fittings: ASME B16.22, streamlined pattern.
Steel Press-Seal Fittings: UL 213, FM approved, 175-psig pressure rating, for use with Schedule 10, plain-end, steel pipe and fittings; with butylene O-rings, and pipe stop.
Provide hangers, supports, and seismic restraints with UL listing and FM approval for fire-protection systems.
Mechanically Formed Copper Tees and dielectric unions are prohibited.
VALVES
Two-Piece Ball Valves with Indicators:
Description: UL 1091, and FM Global Class Number 1112, Forged brass or bronze, 175 psig working pressure.
End Connections for Valves NPS 1 through NPS 2: Threaded ends.
End Connections for Valves NPS 2½: Threaded, Flanged, or Grooved ends.
Butterfly Valves:  PROHIBITED.
Bronze OS&Y Gate Valves:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Milwaukee Valve Company.
NIBCO INC.
Pima Valve, Inc.
Or equal.
Description: UL 262, cast bronze, solid wedge, outside screw and yoke, rising stem, 175 psig working pressure.
Cast Iron Gate Valves:
Rising-Stem, Resilient-Seated Gate Valves:  AWWA C509 ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats,
Minimum Working Pressure:  250 psig.
ASTM A276 stainless steel valve stems
Stainless steel fasteners
End Connections:  AWWA C606 Grooved or ANSI flanged.
UL listed and FM approved
Interior and Exterior Coating:  Complying with AWWA C550, fusion-bonded epoxy.
Manufacturers:
American AVK
American Cast Iron Pipe Co.; American Flow Control Div.
Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation; Mueller Co.; Water Products Div.
McWane, Inc.; Clow Valve Co. Div. (Oskaloosa).
McWane, Inc.; Kennedy Valve Div.
McWane, Inc.; M&H Valve Company Division
VSI Waterworks
Or equal.
Check Valves:
Manufacturers: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to the following:
Anvil International.
Fire Protection Products, Inc.
Kennedy Valve Company; a division of McWane, Inc.
Mueller Co.
NIBCO INC.
Reliable Automatic Sprinkler Co., Inc. (The).
Shurjoint Piping Products USA Inc.
Tyco Fire - Johnson Controls
United Brass Works, Inc.
Viking Corporation.
Watts; a Watts Water Technologies Company.
Or equal.
Description: UL 312 and FM Global standard for swing check valves, Class Number 1210, 175 psig working pressure, cast iron, or bronze with bronze clapper.
Alarm Check Valves:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Globe Fire Sprinkler Corporation.
Reliable Automatic Sprinkler Co., Inc. (The).
Tyco Fire – Johnson Controls
Victaulic Company. 
Or equal.
Description:  UL 193, 175-psig working pressure, designed for horizontal or vertical installation, with cast-iron, bronze grooved seat with O-ring seals, and single-hinge pin and latch design. Include trim sets for bypass, drain, electric sprinkler alarm switch, pressure gages, retarding chamber, fill-line attachment with strainer, and drip cup assembly.
Automatic (Ball Drip) Drain Valves:
Description: UL 1726, 175-psig working pressure NPS 3/4, ball check device with threaded end connections.
SPRINKLERS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Globe Fire Sprinkler Corporation.
Reliable Automatic Sprinkler Co., Inc. (The).
Tyco Fire – Johnson Controls.
Victaulic Company.
Or equal.
Sprinklers shall be UL listed or CSFM approved, with 175-psig, minimum, pressure rating.  Consult with University’s Representative if sprinklers are components of high-pressure piping system.
Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide" listing published by FM Global.
Pressure Rating for Automatic Sprinklers: 175 psig,, minimum.
Automatic Sprinklers with Heat-Responsive Element:
Nonresidential Applications:  UL 199.
Early-Suppression, Fast-Response Applications:  UL 1767.
Characteristics: Nominal ½-inch orifice with Discharge Coefficient K of 5.6, and for "Ordinary" temperature classification rating unless otherwise indicated or required by application.
Sprinkler Finishes: Chrome plated, painted, or bronze to match existing.
Sprinkler Escutcheons (for Ceiling and Sidewall Mounted): Chrome-plated steel, one piece, flat.
Sprinkler Guards:
Description: UL 199, wire cage with fastening device for attaching to sprinkler.
Sprinkler Cabinets: Finished steel cabinet and hinged cover, with space for minimum of six spare sprinklers plus sprinkler wrench, suitable for wall mounting. Include number of sprinklers required by NFPA 13 and one wrench for sprinklers. Include separate cabinet with sprinklers and wrench for each style sprinkler on Project.
PIPING SPECIALTIES AND ALARM DEVICES
Wall-Type Fire Department Connection:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
American Fire Hose & Cabinet.
Elkhart Brass Mfg. Co., Inc.
GMR International Equipment Corporation.
Guardian Fire Equipment, Inc.
Potter Roemer LLC.
Or equal.
Description: UL 405, flush, with cast-brass body; NH-standard thread inlets matching local fire department threads.
Finish:  Polished chrome plated, rough brass or bronze, or rough chrome plated to match existing.
Yard-Type Fire Department Connection:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Elkhart Brass Mfg. Co., Inc.
Fire Protection Products, Inc.
Fire-End & Croker Corporation.
GMR International Equipment Corporation.
Guardian Fire Equipment, Inc.
Potter Roemer LLC.
Or equal.
Description: UL 405, flush, with cast-brass body; NH-standard thread inlets matching local fire department threads
Finish:  Polished chrome plated, rough brass or bronze, or chrome plated to match existing.
Water-Motor-Operated Alarms:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Globe Fire Sprinkler Corporation.
Tyco Fire – Johnson Controls.
Victaulic Company.
Or equal.
Description: UL 753, mechanical-operation type with Pelton-wheel operator with shaft length, bearings, and sleeve to suit wall construction and 10-inch- diameter, cast-aluminum alarm gong with red-enamel factory finish. Include NPS ¾ inlet and NPS 1 drain connections.
Water-Flow Indicators:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
ADT Security Services, Inc.
McDonnell & Miller.
Potter Electric Signal Company, LLC.
System Sensor.
Viking Corporation.
Or equal.
Description: UL 346, electrically supervised, paddle-type, with 250-psig pressure rating; and designed for horizontal or vertical installation. Include two SPDT circuit switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that sends signal if removed.
Pressure Switches:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Barksdale, Inc.
Detroit Switch, Inc.
Potter Electric Signal Company, LLC.
System Sensor.
Tyco Fire – Johnson Controls.
United Electric Controls Co.
Or equal.
Description: UL 346, electrical-supervision-type, water-flow switch with retard feature. Include SPDT, normally closed contacts, and design that operates on rising pressure and signals water flow.
Valve Supervisory Switches:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Fire-Lite Alarms, Inc.; a Honeywell International company.
Kennedy Valve Company; a division of McWane, Inc.
Potter Electric Signal Company, LLC.
Or equal.
Description: UL 346, electrically supervised; SPDT, with normally closed contacts. Include design that signals controlled valve is in other than fully open position.
Pressure Gages:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Ashcroft Commercial Inc.
Marsh Bellofram.
Trerice, H. O. Co.
Weiss Instruments, Inc.
3D Instruments
Or equal.
Description: UL 393, 3½- to 4½-inch- diameter dial with vacuum-protected dial range of 0 to 250 psig.
SLEEVES
Galvanized-Steel-Pipe Sleeves: ASTM A53, Type E, Grade B, Schedule 40, zinc coated, with plain ends.
Galvanized-Steel-Sheet Sleeves: 0.0239-inch, minimum, thickness; round tube closed with welded longitudinal joint.
SLEEVE-SEAL SYSTEMS
Sleeve-seal systems in this article are used for piping penetrations in slabs-on-grade and below grade in exterior walls. These systems are available for NPS 1/2 to NPS 48  piping.
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Advance Products & Systems, Inc.
CALPICO, Inc.
Metraflex Company (The).
Pipeline Seal and Insulator, Inc.
Or equal.
Description: Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
Retain first option in first subparagraph below unless NBR gasket material is required because hydrocarbons are present in the soil.
Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
Pressure Plates: Stainless steel.
Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing elements.
FLOOR PLATES
One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
Split-Casting Floor Plates: Cast brass with concealed hinge.
EXECUTION
Retain "Earthwork" Article if outside piping is required.
EARTHWORK
Comply with requirements in Division 31 Section "Earth Moving" for excavating, trenching, and backfilling.
GENERAL PIPING INSTALLATIONS
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Sleeves:
Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch annular clear space between piping and concrete slabs and walls.
Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
Escutcheons and Floor Plates:
Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
Install floor plates for piping penetrations of equipment-room floors.
Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
Install unions at final connection to each piece of equipment.
SERVICE-ENTRANCE PIPING
Water-Main Connection: Tap water main in accordance with requirements of University and of size and in location indicated.
Connect sprinkler piping to water-service piping for service entrance to building.
Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated at connection to water-service piping.
SPRINKLER PIPING INSTALLATION
Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve.
Install sprinkler zone control valves, test assemblies, and drain headers adjacent to standpipes.
Install ball drip valves to drain piping between fire department connections and check valves. Drain to floor drain or outside building.
Install alarm devices in piping systems and connect to fire-alarm system.
Protect piping from earthquake damage as required by NFPA 13.
Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe. Install gages to permit removal.
Install fire-protection service valves supervised-open, located to control sources of water supply except from fire department connections. Where there is more than one control valve, provide permanently marked identification signs indicating portion of system controlled by each valve.
Install backflow preventers in each water supply connection.
Install alarm check valves for proper direction of flow, including bypass check valve and retard chamber drain line connection.
SPRINKLER SCHEDULE
Rooms without Ceilings: Upright sprinklers.
Rooms with Suspended Ceilings:  Pendent sprinklers, recessed sprinklers, flush sprinklers, or concealed sprinklers to match existing.
Wall Mounting: Sidewall sprinklers.
Sprinklers Subject to Freezing: Upright, pendent, or sidewall dry sprinklers as indicated.
Special Applications: Extended coverage or quick-response sprinklers as indicated.
Sprinkler Finishes: Chrome plated or White enamel in finished spaces, rough bronze in unfinished spaces. Provide escutcheons in finished spaces.
Install sprinklers in suspended ceilings in center of ceiling panels.
PIPING SCHEDULE
Retain one of first three paragraphs below.
For steel or stainless steel pipe with threaded or roll-grooved joints.
If joined by threaded fittings, use Schedule 40.
For steel pipe joined by welding or roll-grooved pipe and fittings, use Schedule 40.
For stainless steel pipe joined by welding or roll-grooved pipe and fittings, use Schedule 10 or 40.
For copper tube use wrought-copper or cast bronze fittings and brazed joints.
Pipe between Fire Department Connections and Check Valves: Use galvanized-steel pipe with flanged or threaded joints.
TESTING
Flush, test, and inspect sprinkler piping systems in accordance with NFPA 13.
END OF SECTION
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