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SECTION 15300 (21 10 00)
FIRE PROTECTION SYSTEM

PART 1 GENERAL

1.1 SECTION INCLUDES

A.       Fire protection system including piping and necessary accessories.
1.2 RELATED SECTIONS

A.       Division 2 - Site Construction.

B.       Section 07270 - Fire Stopping and Fire and Smoke Barrier Caulking.

C.       Section 09900 - Painting.

D.       Section 10520 - Fire Protection Specialties.

E.       Section 13851- Fire Alarm System.

F.       Section 15060 - Hangers and Supports.
G.       Section 15320 - Fire Pump and Controls.

H.       Division 16 - Electrical.
1.3 REFERENCES

A. Florida Building Code.

B. AWWA C601 - Standard Methods for the Examination of Water and Waste Water.

C. NFPA 13 - Installation of Sprinkler Systems.

D. NFPA 14 - Standpipe for Hose Systems.

E. NFPA 20 - Stationary Pumps for Fire Protection.

F. NFPA 70 - National Electric Code.

G. UL - Fire Resistance Directory.

H. Factory Mutual (FM).

I. Valves:  Bear UL and FM label marking.  Provide manufacturer’s name and pressure rating marked on valve body.

J. State Fire Marshal.

K. Fire Insurance Rating Bureau.

L. Products Requiring Electrical Connection:  Listed and classified as suitable for the purpose specified and indicated.

1.4 QUALITY ASSURANCE

A. Applicator:  Company specializing in fire protection installation with three years minimum experience.

B. Fire protection equipment and devices shall be UL listed or FM approved for the service intended.

C. Materials:  UL listed; flame spread/fuel contributed/smoke developed rating of 25/50 in accordance with ASTM E84.

D. To assure uniformity and compatibility of piping components in grooved piping systems, all grooved products utilized shall be supplied by a single manufacturer.  Grooving tools shall be supplied from the same manufacturer as the grooved components.

1.5 DESIGN CRITERIA

A. The design shall be based on the standard coverage area head method of design.  The extended coverage area head method is not approved.
B. A site plan shall be provided for all fire lanes, fire hydrants and fire department connections (Siamese) and any other fire department accessibility issues on school District sites.  Site plan shall be reviewed and signed off by the local Fire Marshall.
C. Provide 1/8" scale shop drawing plans designed and sealed by a State of Florida licensed engineer of a complete hydraulically designed building sprinkler system in accordance with NFPA 10, NFPA 13, NFPA 14, NFPA 20 and NFPA 24 using standard coverage area sprinkler heads with 100 percent coverage of the building except the areas indicated otherwise.  Building shall be classified as Educational, Group E.  

D. All piping shall be installed by State of Florida certified personnel having a license for servicing, repairing, installing or inspecting of all types of pre-engineered fire extinguishing systems in accordance with FAC Statute 633.
E. For new fire protection systems at existing or new facilities, the fire main shall be designed as a closed loop system without any dead ends with the minimum pipe size  connection to the fire hydrants to be 8 inches. 
F. The hydraulically designed installation of automatic sprinklers shall be designed in  accordance with Chapter 9 of the FBC and the latest issue of NFPA 13, Calculations, drawings, referenced diagrams, performance curves and data used to layout and identify system shall be signed and sealed by an accredited State of Florida registered professional engineer.
G. The municipal water supply is to be used to supply the facility.  Hydraulic calculations shall be based on drought conditions which shall be a maximum static pressure of 50 PSI.  The residual water pressure shall be proportionally adjusted.

H. All areas with the exception of the electrical rooms shall be provided with a wet pipe sprinkler system.  The electrical rooms shall be two-hour fire rated in lieu of being provided with sprinkler heads.

I. Since both ferrous and CPVC piping are approved for hard piped connected systems, the Contractor shall provide the unit pricing for the material and installation cost of each of the two systems on the Bid Forms in order for the Owner to determine which system shall be selected for the project.  Bear in mind that the use of CPVC piping is approved for branch piping only and when used, it shall not be exposed to direct sunlight. 
J. In addition to the traditional hard-pipe armovers connection to the heads from the branches, the use of stainless steel flexible hose for the connections is also approved.  The Contractor shall provide the unit pricing for the material and installation cost for the traditional hard-pipe armovers connection versus the stainless steel flexible hose on the Bid Forms in order for the Owner to determine which of the two connection type systems shall be selected for the project.
K. Should the SBBC selected connection type system be with the stainless steel flexible hoses over the traditional hard-pipe armovers, the system shall consist of a threaded pipe nipple connected to the main or branch line, Type 304 stainless steel flexible connecting hose with braided sheath of standard length, a reducing fitting that the sprinkler head is connected to, and a mounting bracket that attaches to the ceiling grid.  As a last design option, the use of armovers shall be approved for exceptional designs where the use of flexible fire sprinkler connections is not possible.   

L. In existing buildings being provided with a new fire protection system, verify and document that the building’s bar joists, roof decks, structural members and supports shall be capable of accommodating the added weight of the wet sprinkler piping system in accordance with the 2007 FBC - Building, Chapter 16, Section 1606.2.
M. Sprinkler heads shall be of the standard coverage area, quick-response, concealed pendant type in areas with finished ceilings and upright type in areas without ceilings.  Sprinkler heads shall be installed symmetrically over the ceiling tile.  Coordinate with partitions, columns, beams, lighting fixtures, ceiling grilles and other architectural elements.  Sprinkler heads shall be spaced, located and positioned in accordance with NFPA 13.   
N. Use maximum allowable spacing of sprinkler heads for the hazard occupancy type designed.
O. Furnish cages or guards on sprinkler heads located near heaters, boilers, air handling units, in stair enclosures and under air conditioning ducts or building obstructions installed below 8’-0” AFF.

P. Installation of fire protection pipe risers in or under stairwells is PROHIBITED.

Q. The general sprinkler system design parameters are as follows:
1. Light Hazard Occupancy:  General Classrooms, Dining/Multipurpose Room, Gymnasium, Locker Rooms, Administration Offices. Minimum application density of 0.10 GPM/SQ. FT. over 1500 square feet.

2. Ordinary Hazard Occupancy/Group 1:  Kitchen, Food Court, Science Chemistry Classrooms, Science Material Storage/Preparation Areas, Flammable Storage Room, Equipment Storage Room, Mechanical Rooms, Storage Rooms.  Minimum application density of 0.15 GPM/SQ. FT. over 1500 square feet.

3. Ordinary Hazard Occupancy/Group 2:  Stage (Working).  Minimum application density of 0.20 GPM/SQ. FT. over 1500 square feet.

4. Hose:  100 GPM for light hazard occupancy areas, 250 GPM for ordinary hazard occupancy areas.

5. Coverage:  Standard area sprinkler heads.
(a) 225 square feet per head maximum for light hazard occupancy areas (maximum 15 Ft x 15 Ft. spacing).
(b) 130 square feet per head maximum for ordinary hazard occupancy areas.

R. Fire hydrants shall be installed along the fire lanes and designed so that they are inline with the traffic flow, not in areas subject to building collapse, at a minimum distance of 40 feet from a building, at a maximum distance of 300 feet from each other, oriented so that the steamer cap faces the traffic and the center of the steamer cap is a minimum of 18 inches above grade.
S. Fire hydrants shall not be installed on sidewalks or behind bus barriers.  A minimum of 7.5 feet of unobstructed clearance shall be provided around each fire hydrant for accessibility.
T. Provide bollards around the fire hydrants when they are installed in areas adjacent to traffic lanes and not protected by concrete curbs.
U. Provide a blue dot pavement marker in the traffic lanes or other asphalt areas in front of each hydrant to indentify its location.
V. Fire department connections shall be installed along the fire lanes and designed so that they are inline with the traffic flow, not in areas subject to building collapse and at a minimum distance of 40 feet from a building.  
W. Fire department connections shall not be installed on sidewalks or behind bus barriers.  A minimum of 7.5 feet of unobstructed clearance shall be provided around it for accessibility and so that the hose lines can be readily and conveniently attached to the inlets without interference from nearby objects such as buildings, fences, posts or other fire department connections.
X. For each fire department connection, a sign stating “NO PARKING, FIRE LANE BY ORDER OF POLICE AND FIRE DEPARTMENT” shall be installed on a pole located behind the fire department connection with the bottom of the sign a minimum of 7 feet above the finished grade.  A separate sign shall also be provided on the same pole showing the building section that the fire department connection serves. 
Y. In new facilities containing central courtyards where fire apparatus is not accessible, a dry standpipe system shall be installed provided with a fire department connection or multiple connections dependent on the courtyard size.  In addition, an additional fire department connection shall be located within 15 feet of a fire hydrant installed outside the courtyard area.  For the dry standpipe, a sign identifying the dry standpipe system shall be installed on the dry standpipe with the bottom of the sign a minimum of 7 feet above the finished grade.  

Z. The fire hydrants shall be painted yellow in accordance with the Occupational Safety and Health Standards (OSHA).  Glass beads shall be provided to the paint while it is still wet. 
AA. The fire department connections shall be painted red in accordance with the Occupational Safety and Health Standards (OSHA).  Glass beads shall be provided to the paint while it is still wet. 

AB. A fire hydrant shall be installed no more than a maximum of 15 feet from a fire department connection.
1.6 SUBMITTALS

A. Submit product data under provisions of Section 01330 - Submittal Procedures.

B. Submit manufacturer's installation instructions under provisions of Section 01330 -Submittal Procedures.

C. Submit properly identified manufacturer’s literature before starting work.

D. The contract documents shall be fire protection engineering documents as defined under the Florida Administrative Code (FAC) Chapter 61G15-32, amended 6-26-01 and are intended to demonstrate the engineering parameters of the fire protection system, but in no case shall they be construed as fabrication or working drawings.

E. The Sprinkler Contractor shall submit a complete set of detailed shop drawings showing hydraulic calculations as defined by NFPA 13 (layout documents as defined by Florida Statutes) showing equipment, underground fire service lines, risers, piping, heads, fire pump (if applicable), controls and all other necessary accessories.  Shop drawings shall be coordinated with the structural and mechanical ductwork shop drawings prior to submission and shall indicate cut lengths of piping, elevation of lines, location of piping from fixed building elements such as columns and similar features of the work.  The coordinated shop drawings along with the hydraulic calculations shall then be submitted to the Engineer of Record for approval.  After documents have been reviewed and approved, the shop drawings shall be submitted to the Owner for permitting.  An extra set shall be submitted to the Department of Health and Rehabilitation Services (HRS).

F. Sprinkler shop drawings shall be coordinated with the mechanical and electrical  drawings and the Project Consultant’s reflective ceiling plan. Since the sprinkler head drops will be installed prior to the installation of the lighting, ductwork and air outlets, the Sprinkler Contractor shall locate the sprinkler heads so as to avoid interference with such items.  Locations for mechanical and electrical items shall have priority over sprinkler piping and head locations.  Where sprinkler heads are to be installed on modular ceiling panels, locate the sprinkler heads in a pattern acceptable to the Project Consultant.  The Sprinkler Contractor shall include in his base bid, the cost of providing such material and labor as required and coordinating his work with that of the other trades and provide same at no addition cost to the Owner.  Installation shall be performed by state certified personnel in accordance with Florida Statute Chapter 33.
G. Grooved joint couplings and fittings shall be shown on drawings and product submittals and shall be specifically identified with the applicable style or series number.

H. Sprinkler heads are to be spaced and positioned in accordance with NFPA 13 and approved by the Project Consultant.

I. Sprinkler heads shall be referred to on the drawing submittals and other documents by the sprinkler identification or model number as specifically published in the appropriate agency listing.  Trade names or other abbreviated designations shall not be approved.  
1.7 DELIVERY, STORAGE AND HANDLING

A. Deliver products to site under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.
B. Store and protect products under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.
C. Deliver and store valves in shipping containers with labeling in place.
PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS - SPRINKLER HEADS

A. Tyco.
B. Reliable.
C. Viking.
2.2 ACCEPTABLE MANUFACTURERS - VALVES

A. Milwaukee.

B. Stockham.
C. Crane.
D. Kennedy.
E. Grinnell.
2.3 ACCEPTABLE MANUFACTURERS - GROOVED FITTINGS

A. Grinnell.
B. Victaulic.
2.4 ACCEPTABLE MANUFACTURERS - CPVC PIPING

A. Harvel Plastics, Inc. (Easton, PA).
B. Tyco Fire & Builidng Products (Lansdale, PA).
C. Nibco Inc. (Elkhart, IN).
D. The Viking Corporation (Hastings, MI).
2.5 FLEXIBLE HOSE CONNECTION

A. FlexHead Industries (Holliston, MA)

B. Aquaflex 
2.6 EQUIPMENT

A. Automatic water alarm valve, motor and bell or flow switch and 120 Volt alarm bell.

B. Automatic ball drips.

C. Pressure gauge.

D. Valved drains and test connection.

E. Zone shutoff valves, OS&Y pattern gate valves.

F. Riser control valves shall be OS&Y pattern gate valves or butterfly valves with tamper switch.

G. Indicator valve and fire department siamese connection.

H. Hose cabinet with 2-1/2 inch fire department connection.  Refer to Section 10520 - Fire Protection Specialties.
2.7 FIRE PROTECTION PIPING

A. Ductile Iron Pipe (Underground):  AWWA C151, UL listed, 175 PSIG WWP, FM approved for fire protection Class 52 ductile iron pipe with AWWA C-150 mortar lining and installed per AWWA C-600.  Refer to Civil Drawings.

1. Fittings:  ANSI/ASME B16.1, cast iron or AWWA C110, ductile iron. 

2. Joints:  AWWA C111, mechanical or push-on. Flanges to be AWWA C115, ductile iron or ANSI B16.1, cast iron.

B. Steel Pipe (Above Grade):  ASTM A53, ASTM A135 or ASTM A795, UL listed, 175 PSIG WP, FM pipe approved for fire protection XL black steel pipe. Welded pipe to have minimum wall thickness in accordance with Schedule 10 black steel, thin wall pipe for pipe sizes under 6 inches, 0.134 inches for 6 inch pipe and 0.188 inches for pipe sizes 8 and 10 inches.  Screwed pipe shall be Schedule 40 for sizes under 8 inches and Schedule 30 for sizes 8 inches and larger.  Branch piping up to 2 inches in size shall be XL, ASTM A135 threadable light wall galvanized steel piping with screwed ends.  Exterior installed piping exposed to weather shall be galvanized.

1. Fittings:
(a) Welded:  ANSI/ASME B16.25, standard weight black steel.

(b) Threaded:  ANSI/ASME B16.3, Class 150 malleable iron.

(c) Flanged:  ANSI/ASME B16.1 or B16.4, cast iron, 175 PSI cold water pressure.

(d) Grooved:  ASTM A536, ductile iron, ASTM 53, fabricated steel  or ASTM A47, malleable iron approved for use by the coupling manufacturer with low flow characteristics equal to or better than standard fittings.  Grooved fittings to be Victaulic type or approved equal.

(e) Mechanical Grooved Coupling:  UL listed, FM approved for fire protection service, ductile or malleable iron housing, rust inhibited no-lead coating, zinc electroplated heat treated bolts and heavy hex carbon steel nuts meeting ASTM A183 and A449 standards.  Mechanical grooved coupling for piping only is approved.  Mechanical grooved tee fittings are not approved.
(1) Rigid Type:  Housings shall be cast with offsetting, angle-pattern bolt pads to provide system rigidity and support and hanging in accordance with NFPA 13.  Torque and recess rigid type couplings shall only be used if the Contractor uses a torque wrench for installation,.  Required torque shall values shall be in accordance with the manufacturer’s latest recommendation.  .
2. Joints:  Screwed, welded, roll grooved or flanged. 

(a) Welded:  AWS D10.9.

(b) Threaded:  ANSI/ASME B1.20.1 for 2 inches and smaller.

(c) Flanged:  ASTM D2000, 1/16 inch thick red rubber sheet gaskets.

(d) Pressed:  Manufacturer’s standard.
(e) Grooved:  For 2-1/2 inches and larger.  Groove dimensions to be compatible with listings of couplings/fittings used and of the same manufacturer.

3. Flexible Piping Connections:  In lieu of hard-pipe armover (offset) connections or return bends for the sprinkler drops, UL listed and FM approved stainless steel flexible hose connection to sprinkler heads may be used for both suspended ceiling panels and finished plastered ceilings when suitable for the intended use. 
(a) Connections shall include a fully welded (non-mechanical type fittings), Type 304 stainless steel braided hose, rated for a maximum pressure of 300 PSI, leak tested with a maximum internal hose diameter of 1 inch, lengths of 2 to 6 feet and a one-piece multi-port ceiling bracket with removable attachment hub and self-securing integrated snap-on clip ends for attachment to ceiling grid without the need of a screw fastener.  Flexible piping connections shall be FlexHead 2000 Series as manufactured Flexhead Industries,or Aquaflex.

(b) The stainless steel flexible hose shall be used to locate sprinkler heads in the center of the final finished ceiling tiles and walls.     
4. Fittings:  ASTM F438, Schedule 40 socket.

5. Joints:  Solvent Welded:  ASTM F493, NSF certified for potable water.
C. CPVC Pipe (Above Grade – Branch Piping Only):  ASTM  A135, ASTM A234, ASTM F442, UL 1821, 175 PSIG WP, chlorinated polyvinyl chloride (CPVC)  fire protection pipe and fittings fabricated of CPVC compound as set forth by UL under Catergory Code QORR2 and NSF certified, FM approved for light hazard occupancy areas only.  Pipe shall meet the requirements of ASTM F442 in standard dimension ratio (SDR) 13.5.  Pipe shall be BlazeMaster as manufactured by Noveon or approved equal. 

2.8 SPRINKLER HEADS
A. Sprinkler heads shall be of the glass bulb or fusible link type with 155 Degree F temperature range except where they are subject to high temperatures caused by heaters, hot pipes or other heat sources, in which case they shall be of the high temperature range.  Sprinkler heads shall be of the following types:
1. Where sprinkler heads are indicated in areas with suspended ceiling panels and in other areas with finished plastered ceilings such as in group toilets or kitchens, provide white concealed type sprinkler heads.  Heads shall carry UL, ULC, FM, LPC and SSL approval.

2. In other areas without finished plastered ceilings or suspended ceiling panels and in concealed spaces, provide upright sprinkler heads for the exposed piping.  Heads shall be of the appropriate orifice and finish for the hazard requirement.

3. In mechanical rooms, provide sprinkler heads with cages to prevent damage to the heads.

4. Sprinkler escutcheons and guards shall be listed, supplied and approved for use with the sprinkler head by the manufacturer.

5. All sprinkler heads shall be of the same manufacturer.

6. All sprinkler heads installed outdoors or exposed to a corrosive environment shall be semi-recessed Nickel Teflon coated for corrosion resistance and listed for outdoor use.
2.9 GATE VALVE

A.        Up to 2 Inches:  UL listed, FM approved 175 PSIG WWP, O.S.&Y., threaded bronze body, rising stem, flanged ends; Model #459 manufactured by Crane; Model #B133 manufactured by Stockham, Model #66 manufactured by Kennedy.

B.       Over 2 Inches:  UL listed, FM approved 175 PSIG WWP, O.S.&Y., ferrous-steel  body, bronze trim, flanged ends; Model #467 manufactured by Crane; Model # A2073-6 manufactured by Mueller, Model #68 manufactured by Kennedy.

C. Over 2-1/2 Inches:  UL listed, FM approved, 250 PSIG CWP, O.S.&Y., ductile iron body, bronze trim, EPDM coated cast iron disc, grooved ends.  

2.10 BUTTERFLY VALVE

A.        UL listed, FM approved, 175 PSIG WWP, ductile iron body, Class 150, fully resilient seat type with tapped lug or grooved body, and weatherproof actuator with prewired tamper switches, Model Butterball as manufactured by Milwaukee or approved equal.
2.11 GLOBE VALVE

A. UL listed, FM approved, 175 PSIG WWP, steel body, threaded bonnet, disc, threaded ends; Model #B-37 manufactured by Stockham, Model #134 manufactured by Kennedy or approved equal.
2.12 SWING CHECK VALVE
A. Up to 2 Inches:  UL listed, FM approved, 175 PSIG WWP, bronze body, bronze trim, threaded ends; Model #36 manufactured by Crane, Model #B345 manufactured by Stockman or Model #144 manufactured by Kennedy.

B. Over 2 Inches:  UL listed, FM approved, 175 PSIG WWP, ferrous-steel body, bronze or iron disc and seat, flanged ends; Model #375 manufactured by Crane, Model #A2170-6 manufactured by Mueller or Model #126 manufactured by Kennedy.
2.13 SILENT CHECK VALVE

A. Up to 2 Inches:  UL listed, FM approved, 175 PSIG WWP, cast iron or steel body, bronze trim, double center guided spring, threaded ends; Model #203-AP manufactured by Mueller or Williams Gage Co.

B. Over 2 Inches:  UL listed, FM approved, 175 PSIG WWP, steel body, bronze trim, double center guided spring, flanged ends; Model #105-AP manufactured by Mueller or Williams Gage Co.

C. Over 2 Inches:  UL listed, FM approved, maximum 365 PSIG CWP, ductile iron body, nickel plated or welded-in nickel seat, stainless steel spring, grooved ends.

2.14 CHECK VALVE

A. Up to 2 Inches:  UL listed, FM approved, 175 PSIG WWP, bronze body, bronze trim, threaded ends; Model #36 manufactured by Crane, Model #B345 manufactured by Stockham or Model #144 manufactured by Kennedy.

B. Over 2 Inches:  UL listed, FM approved, 175 PSIG WWP; Model #375 as manufactured by Crane, Model #A2170-6 manufactured by Mueller or Model #126 manufactured by Kennedy.
2.15 ALARM CHECK VALVE

A. Over 2 Inches:  UL listed, FM approved, 300 PSIG CWP, ductile iron body,  aluminum bronze clapper, EPDM seal, water bypass line with inline swing check valve to eliminate false alarms, grooved ends.
B. Valve shall be for use in constant or variable pressure systems with the retard chamber and provided with all necessary piping, gauges and pre-set switches.  In addition, the internal components shall be capable of replacement without removing valve from the installed vertical attitude.
2.16 FLOW SWITCH

A. Flow switch shall be a tamperproof paddle type, adjustable retarding device to prevent false alarms from line surges.

B. Provide liquid flow switch at main branches.  Signal from switches shall be wired to    fire alarm panel.

C. Double pole, double throw micro switches to operate separate circuits, 120 VAC.

D. Wiring and panel shall be provided under Division 16.

E. Flow switch shall be Type J54 manufactured by United Electric or approved equal.
2.17 HANGERS AND SUPPORTS

A. Hangers:  UL listed and FM approved for fire protection service, plated or galvanized finish, adjustable ring hangers as required for proper support of pipelines according to requirements of NFPA 13, Fed. Spec. WW-H-171E.   Hangers shall allow for expansion and contraction of pipelines and may be wrought iron clevis type.  Hangers shall be as manufactured by Grinnell, B-Line or Michigan Hanger.  Wire type hangers are not allowed.

1. Piping Supported from Concrete Slabs:  Use hangers attached to rods suspended from concrete inserts.  Concrete anchored fasteners shall be capable of sustaining a minimum load of 750 Lb. for pipe 2 inch and smaller; 1000 Lb. for   2-1/2 inch, 3 inch or 3-1/2 inch pipe; and 1200 Lb. for 4 inch or 5 inch pipe in accordance with NFPA 13, Section 6-1.3.2.  “Redhead” self-drilling concrete expansion anchors are acceptable.  Verification of this requirement shall be provided by the Sprinkler Contractor.

2. Single Pipe Runs:  Support with adjustable swivel ring hangers.  Wire type hangers are not acceptable.

3. Piping Supported from Walls or Columns:  Use welded steel brackets and adjustable swivel ring hanger.

4. Standpipes Supported from Walls with Wrought Strap:  Model Fi.262 as manufactured by Grinnell.

5. When CPVC piping is provided in lieu of steel piping, verify that the proper hanger spacing is provided in accordance with the manufacturer’s instructions in order to prevent pipe snaking. 

B. Rigid couplings may be used with IPS steel piping systems which meet the support and hanging requirements of NFPA 13.  An adequate number of flexible couplings shall also be used to compensate for thermal expansion/contraction of the pipe.

2.18 ESCUTHEONS

A. One piece chromium plated steel or chromium plated brass for interior installation.  For outdoor installation, escutcheons shall be corrosion resistant and listed for outdoor use.

2.19 JOINT COMPOUND

A. Joint compound for threaded pipe shall be as manufactured by White-Tite Seal or approved equal.
2.20 SPRINKLER HEAD CABINET

A. Provide one wall-mounted sprinkler head cabinet containing six of each type of sprinkler head used in addition to the required wrenches for replacing the heads in accordance with NFPA 13, Paragraph 3-2.9.3.
2.21 ALARM SYSTEM

A. In each zone, install a water flow indicator of the vane type with automatic reset, instant recycling retard and 
circuit closer for connection by the fire alarm specialist.

B. In each zone, install a shutoff valve and a tamper switch to indicate whether the valve is open or closed for connection by the fire alarm specialist.
PART 3 EXECUTION

3.1 INSTALLATION

A. Fire protection piping installed under the building concrete slab is PROHIBITED.

B. Arrangement and locations of the fire protection system shall be as indicated on the shop drawing submittals.  Any proposed departures due to actual field conditions or other causes shall be reported to the project consultant.

C. The fire protection system shall be suitable for pressures and temperatures encountered.  Installation shall be as required by Chapter 9 of the FBC, NFPA and as specified.

D. Investigate structure and other trades involved including finish conditions affecting work and arrange such work accordingly.  Finish fittings, valves and accessories as needed to meet such conditions at no additional cost to the Owner.

E. All areas with the exception of electrical rooms are to be provided with a wet pipe sprinkler system.  Electrical rooms shall be provided with two-hour fire rated walls in lieu of sprinkler heads.  
F. Electrical panels in existing electrical rooms found not to be two-hour fire rated, but requiring remodeling shall be provided with shields over the panels for protection from sprinkler head discharge. 
G. Excessive cutting of construction is not allowed.  Damage to buildings, piping, wiring or equipment because of cutting for installation shall be repaired by mechanics skilled in the trade involved at no additional cost to the Owner.

H. Pipe openings shall be closed with cap plugs during installation.  Fixtures and equipment shall be tightly covered and protected against dirt, water and chemical or mechanical injury.  Upon completion of work, materials and equipment shall be thoroughly cleaned, adjusted and operated.

I. Standpipes shall be installed in mechanical rooms or the custodial receiving area only.  Installation in areas where it is assessable to students such as in or under stairwells or in corridors is PROHIBITED.

J. Audible electrically operated sprinkler alarms to be provided under Division 16.

K. Above grade ASTM A135 steel fire protection piping shall be tested, either with a nondestructive electric test for continuous and uninterrupted inspection of both the welded seam and complete circumference of the pipe or by the hydrostatic method.  Pipe shall be tested to a critical weld, both cone and flatten test in addition to being tested at the mill according to the applicable specifications.

L. Above grade grooved joint piping systems shall be installed in accordance with the manufacturer’s guidelines and recommendations.  The gasket style and grade of the elastomeric material shall be verified as suitable for the intended service as specified.  Gaskets shall be molded and produced by one manufacturer.  Grooved ends shall be clean and free from indentations, projections and roll marks in the area from the pipe end to the groove for proper gasket sealing.  A factory trained field representative shall provide onsite training for the Sprinkler Contractor’s field personnel in the use of grooving tools and installation of grooved piping products and shall periodically review the product installation.  The Contractor shall remove and replace any improperly installed product.
M. The oil used for threading of steel pipe shall not come in contact with CPVC, if both CPVC and steel piping are used.  Oil in contact with CPVC deteriorates it.  When transitioning from steel to CPVC piping, provide grooved joints. 

N. When used, CPVC piping shall not be exposed to direct sunlight.  Such exposure deteriorates CPVC piping. 

O. Extend the fire service line and sprinkler system as indicated.  Piping shall not be run through electrical rooms.

P. Install fire protection piping in a manner to permit freedom of movement during expansion and contraction operations without causing warping by the use of expansion joints.

Q. Run fire protection piping enclosed in wall chases, partitions and ceiling where provided.

R. Offset fire protection piping as necessary to avoid interference with other work or to maintain proper head room.  Provide proper drain and drip where necessary.

S. Use extra heavy pipe for nipples where unthreaded portion is less than 1-1/2 inch.  Close nipples are not allowed.  Use saddle nipples.

T. O.S.&Y. and control valves on branch lines are to be provided with tamper indicators monitored at the Central Control Station.

U. Do not repair leaks by caulking.  Repair defects by replacing pipe and fittings as required.

V. Pressure gauges, signs and other standard appurtenances shall be furnished as required for a complete installation in accordance with NFPA 13.

W. Provide an inspector’s test station for each individual automatic sprinkler system.  Test station shall be located at the furthest point or most remote area of the system opposite the point-of-entry into the building.

X. Pitch all horizontal lines for drainage purposes so it can be thoroughly drained.  Where practical, arrange to drain at the main drain valves.  The main drain valves shall be capable of a full discharge test without allowing water to flow onto the floor.  Drips and drains shall conform to NFPA 13.

Y. Provide a liquid flow switch at the sprinkler main branch.  The signal from the flow switch is to be electrically wired to the fire alarm panel.  The wiring and panel to be provided under Division 16.  The flow switch is to be a paddle type, tamperproof, adjustable retarding device to prevent false alarms from line surges.  Double pole, double throw micro-switches are to operate separate circuits.

Z. Ream and remove burrs from steel pipe before threading.  Make threaded joints tight with joint compound brush-applied to the male threads only.  Do not use lamp wick joints.  Threads shall be perfect, clean cut and of proper length.  Fire protection piping shall be properly reamed and de-burred after cutting and threading.

AA. Make flanged joints with full face rubber gasket or stainless steel.

AB. Use reducing fittings for changes in pipe size.  Bushings are not permitted. 
AC. Provide sleeves large enough to accommodate the fire protection piping passing through floors, ceilings and walls.  Pack sleeves through fire rated floors or walls in accordance with UL requirements unless penetration assembly is UL approved.

AD. Fit and firmly secure escutcheons to fire protection piping passing through finished floors, ceilings and walls.  Escutheons to be of sufficient outside diameter to cover the sleeved openings and to be set in a fire retardant mastic.

AE. Install hangers at branch and main line locations as required by NFPA 13.  Hangers are to be securely fastened to the building structure and miscellaneous support steel is to be provided to span across structural members.

AF. Properly support piping with approved hangers and supports.  Chain, straps, perforated bar or wire hangers are not allowed.

AG. All underground ductile iron piping shall be clamped in accordance with UL requirements at all changes in direction and elsewhere.  In addition to clamping and after the hydrostatic test, the clamped joints shall be backed with complete thrust blocks and anchors.  

AH. Flush all fire mains with clean water until clean and accepted in the presence of the authority having jurisdiction and the Owner’s representative.  Maintain a flow of 10 FPS for a period of time consistent with the length of main.

AI. In accordance with the Occupational Safety and Health Standards (OSHA), all exposed fire protection piping shall be painted red and all fire hydrants shall be painted yellow. 

AJ. Test the system under the provisions of NFPA 13.  Conduct tests in the presence of the authority having jurisdiction and the Owner’s representative.  The Contractor shall have a copy of the prescribed test available at the site.  

AK. Should any component of the prescribed test fail, replace such component of increased strength as required to withstand the test.

AL. Upon completion of the test, provide the “Contractor’s Material and Test Certificate” as prescribed in NFPA 13 and furnish copies of the signed certificate to the authority having jurisdiction and to the Owner’s representative.

AM. Provide typed instructions relative to the sprinkler controls, alarm device operation and emergency procedures.  Encase these instructions in a metal frame with a glass or lexan cover permanently secured adjacent to the annunciator panel.
END OF SECTION
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