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NIBCO® LIMITED WARRANTY
Applicable to NIBCO INC. CPVC FIRE PROTECTION Plastic Fittings

NIBCO INC. warrants each NIBCO BlazeMaster® Fire Protection CPVC
plastic fitting to be free from defects in materials and workmanship under
normal use and service for a period of ten (10) years from the date of
purchase.

In the event any defect occurs which the owner believes is covered

by this Warranty, the owner should immediately contact NIBCO INC.,
Technical Services, either in writing or by telephone call, (888) 446-4226
or (574) 295-3000. The owner will be instructed to return said fitting or
valve, at the owner’s expense, to NIBCO INC. or an authorized NIBCO

INC. representative for inspection. In the event said inspection discloses
to NIBCO INC.'s satisfaction that said fitting or valve is defective, a
replacement shall be mailed free of charge to the owner, and NIBCO INC.
shall further pay the installing contractor the sum of ten ($10.00) dollars to
apply on the cost of installation of said replacement fitting.

TO THE EXTENT PERMITTED BY LAW, THIS WARRANTY
SPECIFICALLY EXCLUDES INCIDENTAL AND CONSEQUENTIAL
DAMAGES OF EVERY TYPE AND DESCRIPTION RESULTING

FROM ANY CLAIMED DEFECT IN MATERIAL OR WORKMANSHIP,
INCLUDING BUT NOT LIMITED TO, PERSONAL INJURIES AND
PROPERTY DAMAGES. Some states do not allow the exclusion or
limitations of incidental or consequential damages, so these limitations
may not apply to you. To THE EXTENT PERMITTED BY LAW, IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE LIMITED IN DURATION.

This Warranty gives you specific legal rights, and you may also have other
rights which vary from state to state.
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Introduction

NIBCO BlazeMaster® CPVC Fire Sprinkler products produced by

NIBCO are manufactured from high quality, Post-Chlorinated Poly

Vinyl Chloride (CPVC), a specialty thermoplastic material tested and
approved by certifying agencies for use in CPVC fire sprinkler systems.
NIBCO BlazeMaster® CP\C Fire Sprinkler products provide unique
advantages over traditional metal fire sprinkler systems through superior
hydraulics, ease of installation and handling and quick assembly using
readily available, inexpensive tools. These products also are based on a
technology with a continuous and proven service history of more than forty
(40) years.

This design manual provides instructions for handling and installing

a NIBCO BlazeMaster® fire sprinkler system as well as information
regarding system design. It is intended as a supplement to basic,
fundamental knowledge relating to the installation and/or repair of CPVC
fire sprinkler systems. Before commencing installation, a user should fully
understand and confirm applicable National Fire Protection Association
(NFPA) guidelines, the National Building Code of Canada (as applicable),
national, state and local codes, and installation requirements for CPVC fire
sprinkler systems.

NIBCO BlazeMaster® CPVC pipe and fittings carry the markings of
Underwriters Laboratories Inc. (C-UL-US) for listings in the United States
and Canada, Factory Mutual (FM), and the NSF International (NSF) for use
with potable water.

CPVC Fire Sprinkler Systems must be engineered, installed and maintained
in accordance with national, state and local codes, standards and NIBCO
Installation Instructions. Code requirements and field conditions may
differ. It is the responsibility of the installing contractor to insure that the
product is suitable for the intended use and that all requirements have
been satisfied.

NIBCO BlazeMaster® CP\C Fire Sprinkler Products are approved for
use in combination with other listed BlazeMaster® manufacturers’
products (see, “Use With Other Manufacturers' Pipes, Fittings, and
Solvent Cements” section). However, specific application approvals may
not be the same among manufacturers. It is the installer's responsibility
to verify suitability of products used in combination according to each
manufacturer’s installation instructions.

Engineering data related to the installation and use of Listed
BlazeMaster® CPVC Fire Sprinkler Pipe provided in this manual is based
on the data available at the time of printing. If products other than NIBCO
BlazeMaster® fittings are used, follow the appropriate manufacturer’s
installation instructions. Contact NIBCO if there are questions on any
matters or applications not specifically addressed in this manual.
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This manual is intended for use by specifiers, installers, and users in the
selection, design, installation, and inspection of NIBCO BlazeMaster®
CPVC Fire Sprinkler Products for fire protection service. Due to the
critical safety and loss prevention uses of such systems, all
information contained herein is considered vital to proper
system performance and must be carefully read and understood
before starting the installation. This manual is not meant as a
replacement for formal installer training and is intended for use
only by a qualified installer and/or contractor. NIBCO expressly
disclaims any and all liability for product use or installation in
any matter other than expressly stated herein. If you need additional
copies, or if you have any questions about the proper installation and
use of these products, contact NIBCO INC., Technical Services, 1516
Middlebury Street, Elkhart, IN 46516-4740 or call, (888) 446-4226 or
(574) 295-3000. You may also contact NIBCO through the website:
www.nibco.com.

Hazards & Information
Definitions for identifying the various hazard levels are as follows:

e WARNING - The use of the word WARNING identifies the presence
of hazards or unsafe practices that could result in severe personal injury
and/or death if instructions, including recommended precautions, are not
followed.

e CAUTION - The use of the word CAUTION identifies possible hazards
or unsafe practices that could result in personal injury and/or death,
product damage, and/or property damage if instructions, including
precautions, are not followed.

e NQOTICE - The use of the word NOTICE identifies special instructions that
are highly important but not related to specific hazards.

Installer Training Available

NIBCO recommends that installers receive proper installation training and
that this training is renewed every two (2) years. Training will be provided
at no charge by contacting an authorized NIBCO BlazeMaster® CPVC Fire
Sprinkler Products distributor.

Safety Guidelines for Installation

WARNING: USE ONLY RECOMMENDED TOOLS, ACCESSORIES
AND COMPONENTS. USE OF IMPROPER TOOL, ACCESSORIES OR
UNAPPROVED SYSTEM COMPONENTS IN CONJUNCTION WITH
NIBCO BLAZEMASTER® CPVC FIRE SPRINKLER PRODUCTS WILL
VOID THE WARRANTY AND MAY RESULT IN PROPERTY DAMAGE,
PRODUCT DAMAGE, SEVERE PERSONAL INJURY AND/OR DEATH.
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WARNING: AVOID DANGEROUS ENVIRONMENTS. If utilizing
electrically powered tools for installation, be sure that the area is free of
moisture or wetness that could create an unsafe condition. Keep work
area clean and well illuminated. Allow sufficient space for measuring and
system interference-fit to accommodate proper installation.

WARNING: FOLLOW ALL WORKPLACE SAFETY REQUIREMENTS. WEAR
SAFETY GLASSES, HARD HAT, AND SAFETY FOOTWEAR. ALWAYS
PRACTICE SAFETY FIRST.

e Prevent back injury. Always practice safe lifting and installation
techniques.

e Use only tools specifically designed for plastic pipe and fittings.

e |nspect the products. Be sure that all parts are included and that you
have all necessary tools available to properly install the system.

e \When solvent cementing, always work in a well-ventilated area. Avoid
sources of heat or open flames. DO NOT smoke. Wear protective
gloves. PVA-coated protective gloves are recommended for use while
solvent cementing. If hands come in contact with solvent cement,
immediately rinse with water and wash thoroughly with a waterless,
abrasive soap.

e \Wear ear protection. Protect your hearing if you are exposed to long
periods of very noisy job-site operations.

Material Compatibility

NIBCO BlazeMaster® CPVC Fire Sprinkler Products resist attack from a
large group of chemicals that are corrosive to metallic piping. However,
care must be taken to avoid contact with chemicals that are harmful

to CPVC. Specific chemicals or chemical vapors that contact CPVC can
weaken or severely damage the system. Consult with the chemical
manufacturer or NIBCO before use.

WARNING: DO NOT EXPOSE NIBCO BLAZEMASTER® CPVC FIRE
SPRINKLER PRODUCTS TO EDIBLE OILS, ESTERS, KETONES,

OR PETROLEUM-BASED PRODUCTS, SUCH AS CUTTING OILS,
PACKING OILS, TRADITIONAL PIPE THREAD PASTE OR DOPES,
AND SOME LUBRICANTS. CONSULT WITH THE CHEMICAL
MANUFACTURER OR NIBCO. BEFORE USE. CONTACT WITH
INCOMPATIBLE CHEMICALS COULD CAUSE SERIOUS PERSONAL
INJURY AND/OR DEATH, PROPERTY DAMAGE, AND PRODUCT
DAMAGE.

Handling & Storage

NIBCO recommends that CPVC Fire Sprinkler Pipe be stored indoors. If
storing outdoors, the products must be covered with a non-transparent
material to prevent extended exposure to sunlight. NIBCO CPVC Fire
Sprinkler Fittings should be stored indoors in their original containers to

NIBCO INC. WORLD HEADQUARTERS e 1516 MIDDLEBURY ST. ® ELKHART, IN 46516-4740 ® USA
TECH SERVICES PH: 1.888.446.4226 ® INTERNATIONAL OFFICE PH: +1.574.295.3327
www.nibco.com



keep them free from dirt and to help reduce the possibility of damage.

WARNING: NIBCO BLAZEMASTER® CPVC FIRE SPRINKLER
PRODUCTS AND PIPE MUST NOT BE SUBJECTED TO PROLONGED
SUNLIGHT EXPOSURE. THE USE OF PIPE AND FITTINGS THAT
HAVE BEEN DAMAGED DUE TO IMPROPER STORAGE COULD
CAUSE PROPERTY DAMAGE, PRODUCT DAMAGE, SERIOUS
PERSONAL INJURY AND/OR DEATH.

Reasonable care must be exercised in handling NIBCO BlazeMaster®
CPVC Fire Sprinkler Products. DO NOT drop the products or drop anything
on them. If improper handling results in scratches, splits, or gouges, the
damaged fitting or section of pipe must be discarded.

WARNING: DO NOT INSTALL NIBCO BLAZEMASTER® CPVC
FIRE SPRINKLER PRODUCTS THAT HAVE BEEN SCRATCHED,
SPLIT, OR GOUGED. THE USE OF PIPE AND FITTINGS THAT HAVE
BEEN DAMAGED DUE TO IMPROPER HANDLING COULD CAUSE
PROPERTY DAMAGE, PRODUCT DAMAGE, SERIOUS PERSONAL
INJURY AND/OR DEATH.

NIBCO FP-1000 One-Step Solvent Cement
(5097P/5097Q)

NIBCO approved One-Step Solvent Cement (5097P / 5097Q) must be
stored out of direct sunlight in an ambient temperature between 40°F
(4°C) and 110°F (43°C). The solvent cement may be used for a period of
two years from the date stamped on the container. Expired solvent cement
must be discarded in an environmentally friendly fashion, in accordance
with federal, state and local regulations. To prolong the life of the cement,
the containers must be kept tightly closed when not in use and covered as
much as possible when in use.

WARNING: NIBCO APPROVED ONE-STEP SOLVENT CEMENTS

ARE HIGHLY FLAMMABLE. ELIMINATE ALL IGNITION SOURCES.
NO SMOKING WHILE USING SUCH CEMENT. IGNITION OF THE
CEMENT COULD CAUSE PROPERTY DAMAGE, PRODUCT DAMAGE,
SERIOUS PERSONAL INJURY AND/OR DEATH.

Avoid breathing vapors. Use only with adequate ventilation.
Explosion-proof, general mechanical ventilation or local exhaust
is recommended to maintain vapor concentrations helow
recommended exposure limits. In confined or partially enclosed
areas, a NIOSH approved organic vapor cartridge respirator with
a full face-piece is recommended. Avoid frequent contact with
skin. It is recommended that you wear PVA coated gloves and an
impervious apron.
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Avoid contact with eyes. Splash-proof chemical goggles should
be worn at all times. Review the Material Safety Data Sheet
(MSDS), and the important product information provided on the
labels for NIBCO approved One-Step Solvent Cements. FAILURE
TO FOLLOW THE ABOVE RECOMMENDATIONS COULD CAUSE
PROPERTY DAMAGE, PRODUCT DAMAGE, SERIOUS PERSONAL
INJURY AND/OR DEATH.

Where to Use NIBCO BlazeMaster® Fire
Sprinkler Systems

NIBCO BlazeMaster® CPVC Fire Sprinkler products are fully tested and
approved by Underwriters Laboratories Inc. (UL and C-UL) and FM Global
for use in wet pipe fire sprinkler systems. NIBCO BlazeMaster® CPVC
Fire Sprinkler products are listed by NSF International for use in potable
water systems. For specific listing information not covered in this manual
concerning Factory Mutual or NSF International, please contact NIBCO.

NOTICE: National Fire Protection Association (NFPA) Standards 13,
13R, and 13D and the Building Code of Canada (as applicable) must be
referenced for design and installation requirements in conjunction with
this manual and all national, state or local codes.

CAUTION: NIBCO BlazeMaster® CPVC Fire Sprinkler products are
NOT listed for outdoor applications. Outdoor installation could
result in product failure, property damage, personal injury and/
or death and will not be covered under the NIBCO BlazeMaster®
CPVC Fire Sprinkler products warranty.

CAUTION: NIBCO BlazeMaster® CPVC Fire Sprinkler products are to
be used in wet pipe systems only. A wet pipe system is one that contains
water and is connected to a water supply system so that the water will
discharge immediately when the sprinkler is opened.

WARNING: NIBCO BLAZEMASTER® CPVC FIRE SPRINKLER
PRODUCTS MUST NEVER BE USED OR TESTED IN A SYSTEM OF
COMPRESSED AIR OR OTHER GASES. FAILURE TO FOLLOW THIS
WARNING COULD RESULT IN PRODUCT DAMAGE, PROPERTY
DAMAGE AND/OR SEVERE PERSONAL INJURY OR DEATH.

Light Hazard Occupancies

NIBCO BlazeMaster® CPVC Fire Sprinkler products are UL and C-UL
Listed for use in: Light Hazard Occupancies as defined in the National Fire
Protection Association Standard for the Installation of Sprinkler Systems,
NFPA 13. In accordance with NFPA 13(2002), section 6.3.6.2, “Pipe or tube
listed for light hazard occupancies shall be permitted to be installed in
ordinary hazard rooms of otherwise light hazard occupancies where the
room does not exceed 400 square feet.” NOTICE: Local jurisdictions must
approve of this exception.
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Residential Occupancies

NIBCO BlazeMaster® CPVC Fire Sprinkler products are UL and C-UL
Listed for use in: Residential occupancies as defined in the National Fire
Protection Association Standard for the Installation of Sprinkler Systems
in Residential Occupancies Up to and Including Four Stories in Height,
NFPA 13R, and residential occupancies as defined in the National Fire
Protection Association Standard for the Installation of Sprinkler Systems
in One and Two Family Dwellings and Manufactured Homes, NFPA 13D.

Concealed Installations

In concealed installations, the minimum protection shall be one layer

of 3/8 inch (9.5 mm) gypsum wallboard, 1/2 inch (12.7 mm) plywood
soffits, or a suspended membrane ceiling with lay-in panels or tiles
having a minimum weight of not less than 0.35 Ibs/ft? (1.7 kg/m?) when
installed with metal support grids. The minimum protection for residential
occupancies, defined in NFPA 13D and 13R, may consist of one layer

of 1/2 inch (12.7 mm) plywood. In accordance with the C-UL Listing,

the effectiveness of this protection can be impaired if penetrated by

large openings such as ventilation grills, except where exhaust fans are
connected to metal ducts serving washrooms. Where such penetration is
present, individual openings exceeding 0.03 m? but not exceeding 0.71 m?
in area must be located so that the distance from the edge of the opening
to the nearest sprinkler does not exceed 300 mm. NIBCO BlazeMaster®
products shall not be used where such openings exceed 0.71 m?in area.
The effect of the presence of non-rated recessed lighting fixtures, public
address speakers and other interruptions of the protective membrane has
not been investigated and may cause damage to the products and may
result in property damage, personal injury and/or death.

NIBCO BlazeMaster® CPVC Fire Sprinkler Products must be used in
sprinkler systems employing sprinkler heads rated at 225°F (107°C) or
lower.

Combustible Concealed Installations

NIBCO BlazeMaster® CPVC Fire Sprinkler Products CANNOT be installed
exposed in spaces defined by NFPA 13 as combustible concealed areas
requiring sprinklers. NFPA 13D and NFPA 13R permit the omission of
sprinklers in combustible concealed spaces and NIBCO BlazeMaster®
CPVC Sprinkler Products can be installed in these areas when sprinkling
residential occupancies in accordance with these standards.

Exception: In accordance with the UL Listing, specially Listed sprinkler
heads exist that have been tested and are Listed for use with NIBCO
BlazeMaster® products in combustible concealed spaces requiring
sprinklers. When using NIBCO BlazeMaster® products in these
applications always follow the sprinkler head manufacturers’ installation
guidelines.
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Exposed Installations

NIBCO - BlazeMaster® CPVC Fire Sprinkler Products are UL and C-UL
Listed for installation by a qualified installer or contractor without
protection (exposed) with the following restrictions:

1. Exposed CPVC Fire Sprinkler piping shall be installed below a smooth,
flat, horizontal, fixed ceiling construction utilizing Listed support
devices.

2. Listed, quick-response, ordinary temperature-rated pendent sprinklers
having deflectors installed within 8 inches (20 cm) from the ceiling
or Listed, Residential, pendent sprinklers located in accordance
with their Listing. The maximum distance between sprinklers must
not exceed 15 feet (4.57 m). Piping shall be mounted directly to the
ceiling.

3. Listed, quick-response, horizontal sidewall sprinklers with a maximum
temperature rating of 200°F (93°C) having deflectors installed within
12 inches (30 cm) from the ceiling and within 6 inches (15 cm) from
the sidewall or Listed, Residential horizontal sidewall sprinklers
located in accordance with their Listing. The maximum distance
between sprinklers must not exceed 14 feet (4.25 m). Piping shall be
mounted directly to the sidewall.

4. Listed, quick-response, upright sprinklers having a maximum
temperature rating of 155°F (68°C) having deflectors installed within
4 inches (10 cm) from the ceiling. The maximum distance from the
ceiling to the centerline of the main run of pipe must be 7-1/2 inches
(19 cm). The distance from the centerline of a sprinkler head to a
hanger must be 3 inches (7.6 cm). Rigid pipe hangers secured to the
ceiling must be used.

NIBCO BlazeMaster® CPVC Sprinkler Pipe
and Fittings for use with Listed Extended
Coverage and Residential Sprinklers

NIBCO BlazeMaster® CPVC Fire Sprinkler products may be installed by a
qualified installer or contractor without protection (exposed) when subject
to the following additional limitations:

1. Exposed piping shall be installed below a smooth, flat, horizontal
ceiling construction.

2. Listed pendent, light hazard, quick-response, extended coverage
sprinklers, with a maximum temperature rating of 155° F (68° C)
having deflectors installed within 8 inches (20 cm) from the ceiling and
a maximum distance between sprinklers not to be less than 15 feet
(4.57 m) and not to exceed 20 feet (6.09 m) with an application density
of at least 0.10 gal/min/ft? (4.08 mm/min).

3. Listed pendent residential sprinklers, with a maximum temperature
rating of 155°F (68° C) having deflectors installed within 8 inches (20
cm) from the ceiling and a maximum distance between sprinklers not
to be less than 15 feet (4.57 m) and not to exceed 20 feet (6.09 m)
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with an application density of at least 0.10 gal/min/ ft? (4.08 mm/min).

4.

"

Listed horizontal sidewall, light hazard, quick-response, extended
coverage sprinklers, 175°F (79° C) maximum temperature rating
having deflectors installed within 12 inches (30 cm) from the ceiling
and within 6 inches (15 cm) from the sidewall and a maximum
distance between sprinklers not to exceed 16 feet (4.87 m) with an
application density of at least 0.10 gal/min/ft (4.08 mm/min).
Listed horizontal sidewall, light hazard, quick-response, extended
coverage sprinklers, 165°F (74° C) maximum temperature rating
having deflectors installed within 12 inches (30 cm) from the ceiling
and within 6 inches (15 cm) from the sidewall and a maximum
distance between sprinklers not to exceed 18 feet (5.48 m) with an
application density of at least 0.10 gal/min/ ft? (4.08 mm/min).
Listed horizontal sidewall residential sprinklers, 165°F (74° C)
maximum temperature rating having deflectors installed within 12
inches (30 cm) from the ceiling and within 6 inches (15 cm) from the
sidewall and a maximum distance between sprinklers not to exceed
18 feet (5.48 m) with an application density of at least 0.10 gal/min/
t2 (4.08 mm/min).

Listed horizontal sidewall, light hazard, quick response, extended
coverage sprinklers, 155°F (68° C) maximum temperature rating,
manufactured by Reliable Automatic Sprinkler Co. Inc., SIN RA0362
having deflectors installed within 12 inches (30 cm) from the ceiling
and within 6 inches (15 cm) from the sidewall and a maximum
distance between sprinklers not to exceed 24 feet (7.31 m) with a flow
not less than 40 gal/min (152 L/min) per sprinkler.

When using 1-1/2 inch (40 cm) or larger only use schedule 80 rated
fittings.

The end use application is limited to unobstructed construction.

. All solvent cement joints shall be made with NIBCO approved One-

Step Solvent Cement.

. For pendent sprinkler installations, the piping shall be mounted

directly to the ceiling. For horizontal sidewall sprinkler installations,
the piping shall be mounted directly to the side wall(s).

Unfinished Basements

NIBCO BlazeMaster® CPVC Fire Sprinkler Products are UL and C-UL
Listed for installation by a qualified installer or contractor without
protection (exposed) in unfinished basements in accordance with NFPA
13D when subject to the following additional limitations:

1.

The ceiling shall be horizontal and constructed with nominal 2 inch x
10 inch solid wood joists on 16 inch (40.6 cm) centers.

OR

The ceiling shall be horizontal and constructed with nominal 2 inch x
12 inch solid wood joists on 16 inch (40.6 cm) centers. When installing
NIBCO BlazeMaster® CPVC products in conjunction with 2 inch x

12 inch solid wood joists, the maximum system working pressure
under flowing conditions shall not exceed 100 psi (690 kPa) and the
maximum system working pressure under static (nonflowing)
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conditions shall not exceed 175 psi (1207 kPa).

2. The distance from the floor to the bottom of the solid wood joists shall
be between 7 and 8 feet (2.14 and 2.43 m).

3. Listed residential pendent sprinklers with a maximum temperature
rating of 155°F (68° C) and a minimum K-factor of 3.0 shall be used
for this type of installation. The maximum sprinkler spacing shall not
exceed 12 feet (3.65 m). The system is to be designed based upon
the Listed flows for the sprinkler selected except that the flow for
a single sprinkler or for multiple sprinklers flowing is to be not less
than 11 gal/min (41.64 liter/min) per sprinkler. The sprinklers are to
be installed with their deflectors a maximum of 1-3/4 inch (4.4 cm)
below the bottom of the solid wood joists in anticipation of future
installation of a finished ceiling. (Reference NFPA 13D)

Basement Installation with Center Wall Riser with Main at Wall

4. All system mains shall be run perpendicular to the joists. All branch
lines shall be run parallel to the joists. Schedule 80 fittings in the
1-1/2 inch (40 mm) and larger size shall be used.

5. All solvent cement joints shall be made with NIBCO approved One-
Step Solvent Cements.

6. When the total protected area exceeds 1,000 square feet, blocking
shall be utilized to divide the area into individual compartments not
exceeding 1,000 square feet. The maximum length along the joist
shall not exceed 32 feet (9.75 m). When the length exceeds 32 feet
(9.75 m), blocking shall be utilized. The blocking shall be constructed
of minimum 1/2 inch (12.7 mm) plywood and shall be the full depth of
the wood joists. It is acceptable for items such as piping, wires, ducts,
etc. to penetrate the blocking. The gap between the item penetrating
the blocking and the blocking should be minimized. For installations
where the gap exceeds 1/4 inch (6 mm), the gap shall be filled with
insulation, caulking, or other suitable material.

7. When installing BlazeMaster® CPV/C pipe and fittings perpendicular
(system mains) to the solid wood joists, Listed support devices for
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thermoplastic sprinkler piping or other Listed support devices shall be
used which mount the piping directly to the bottom of the solid wood
joists. As an alternative to mounting the pipe and fittings below the
solid wood joists, it is also acceptable to cut holes in the joists at
or below the center of the depth of the joist for support - the holes
should be oversized to allow for movement and located to not impair
the structural integrity of the joists.

CAUTION: When drilling holes in the solid wood joists, the structural
integrity must be maintained. Consult the Autharity Having Jurisdiction
(AHJ) or building code for requirements.

Basement Installation with Center Wall Riser with Center Room Main

8. When installing BlazeMaster® CPVC pipe and fittings parallel
(branch lines) to the solid wood joists, the pipe and fittings shall be
installed in the cavity below the bottom of the ceiling and above the
bottom of the joist. The branch lines shall be located at or below
the center of the depth of the solid wood joist. The pipe shall be
installed utilizing Listed support devices for thermoplastic sprinkler
piping or other Listed support devices which mount the piping
directly to nominal 2 inch wood blocking or Listed support devices
for thermoplastic sprinkler piping which offset the pipe a nominal
distance of 1-1/2 inch (40 mm) from the solid wood joists.

98

an-:m Snppﬂmﬁ Branches Supported
with Hangers
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Use of BlazeMaster® CPVC pipe and fittings is limited to basements
where the quantity and combustibility of contents is low and fires with
relatively low rates of heat release are expected.

Basement Installation with Riser in Corner

Return Air Plenum

NIBCO BlazeMaster® CPVC Fire Sprinkler products meet the
combustibility requirements for thermoplastic sprinkler pipe, as described
in the Standard for Installation of Air Conditioning and Ventilating
Systems, NFPA 90A. In accordance with the UL and C-UL Listing,

NIBCO BlazeMaster® CPV/C Fire Sprinkler products may be installed

in the plenum adjacent to, but not over, openings in the ceiling such as
ventilation grills and require the use of Schedule 80 fittings in the 1-1/2
inch (40 mm) and larger size.

Garage Installations

NIBCO BlazeMaster® CPVC Fire Sprinkler Products are UL Listed for
installation by a qualified installer or contractor in garages requiring
sprinklers, as defined in NFPA 13R, with the following requirements:

1. Minimum protection consisting of either one layer of 3/8 inch (9.5 mm)
thick gypsum or 1/2 inch (12.7 mm) thick plywood shall be provided.

2. Listed pendent or sidewall sprinklers with a maximum temperature
rating of 225°F (107°C) shall be used.

3. All sprinklers shall be installed per the manufacturer’s published
installation instructions.

4. The system must be installed per the requirements of NFPA 13R and
these installation instructions.
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Ambient Temperature Limitations

NIBCO BlazeMaster® CPVC Fire Sprinkler products are suitable for use in
areas where ambient temperatures are within the range of 35°F (2°C) to
150°F (65°C).

High Temperature Areas

NIBCO BlazeMaster® CPVC Fire Sprinkler products can be installed in
areas, such as an attic, where the ambient temperature exceeds 150°F
(65°C) if ventilation is provided or if insulation is used around the product
to maintain a cooler environment.

WARNING: DO NOT INSTALL NIBCO BLAZEMASTER® CPVC

FIRE SPRINKLER PRODUCTS IN AREAS WHERE THE AMBIENT
TEMPERATURE EXCEEDS 150°F (65°C) WITHOUT ADEQUATE
VENTILATION OR INSULATION AROUND THE PRODUCT TO
MAINTAIN A COOLER ENVIRONMENT. INSTALLATION IN AREAS
WHERE THE AMBIENT TEMPERATURE EXCEEDS 150°F (65°C) CAN
CAUSE DAMAGE TO THE CPVC SPRINKLER SYSTEM AND MAY
RESULT IN PROPERTY DAMAGE, PERSONAL INJURY AND/OR
DEATH.

Heat Sources & Open Ceiling Areas

Piping systems using NIBCO BlazeMaster® CP\V/C Fire Sprinkler

products must be laid out so that the piping is not closely exposed to

heat producing sources, such as light fixtures, ballasts, and steam lines.
Pipe shall not be positioned directly over open ventilation grills. During
remodeling or ceiling repair, appropriate precautions shall be implemented
to properly protect the piping.

Cold Temperature Areas

NIBCO BlazeMaster® CPVC Fire Sprinkler products can be used in

areas where the ambient temperature remains above 35° F (2° C). These
products can also be used in an area subject to freezing temperatures

if the sprinkler system installation is protected from freezing. Many
standard cold weather piping design and installation practices can be
used to protect the system from freezing, including, but not limited to, the
use of glycerin, insulation installation techniques, and pipe insulation.
Contact the manufacturers for compatibility of their products with NIBCO
BlazeMaster® CPVC Fire Sprinkler products. CAUTION: Attention must
be given to local insulating techniques and codes that require a particular
method. Since very cold weather will make NIBCO BlazeMaster® CPVC
Fire Sprinkler Products more susceptible to damage, extra care should be
taken to avoid rough handling or impact to these products.

WARNING: DO NOT ALLOW A SPRINKLER SYSTEM TO FREEZE. A
FROZEN SYSTEM WILL DEACTIVATE AND THE PRESSURES BUILT
UP CAN CAUSE THE SPRINKLER HEADS TO OPEN OR DAMAGE

THE PIPE AND FITTINGS. ANTIFREEZE SOLUTIONS OF WATER AND
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USP OR CP GRADE GLYCERIN ARE ACCEPTABLE FOR USE WITH
NIBCO BLAZEMASTER® CPVC FIRE SPRINKLER PRODUCTS. REFER
TO NFPA 13, NFPA 13R, NFPA 13D AND CONSULT THE LOCAL
AUTHORITY HAVING JURISDICTION BEFORE USING GLYCERIN
SOLUTIONS IN FIRE SPRINKLER APPLICATIONS.

WARNING: DO NOT USE GLYCOL-BASED ANTIFREEZE SOLUTIONS.
GLYCOL SOLUTIONS ARE NOT CHEMICALLY COMPATIBLE WITH
THE CPVC MATERIAL AND CAN CAUSE DAMAGE TO THE CPVC
FIRE SPRINKLER SYSTEM AND MAY RESULT IN PROPERTY
DAMAGE, PERSONAL INJURY AND/OR DEATH.

The following information can be used to determine the quantity of a
glycerin based antifreeze solution needed to protect the piping system.

Fitting Gallons per Liters per
Size Foot of Pipe Meter of Pipe
3/4" (20 mm) 0.031 0.387
1* (25 mm) 0.049 0.614
11/4" (32 mim) 0.079 0.985
11/2" (40 mm) 0.104 1.294
2' (80 mm) 0.164 2,033
21/2" (65mm) 0.240 2,975
3* (80rmmn) 0.355 4,409

NOTICE: The gallons per foot column can be used for calculations when
adding GLYCERIN to the piping system for freeze protection. All fire
protection systems winterized with glycerin solutions must conform

to local, state, and federal requirements, including NFPA regulations.
Glycerin based solutions are the only antifreeze solutions recommended
for use.

Pressure Rating

NIBCO BlazeMaster® products of nominal sizes 3/4" — 3" (20 — 80 mm)
are rated for continuous service of 175 psi (1207 kPa) at 150°F (65°C).

Fire Sprinkler System Risers

NIBCO BlazeMaster® CPVC products may be installed by qualified
installer or contractor as system risers when subject to the following
additional limitations:
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NIBCO BlazeMaster® CPVC products may be used as system risers
in accordance with NFPA 13 light hazard, NFPA 13D, and 13R when
installed protected (concealed). The minimum protection shall consist
of either one layer of 3/8 inch (9.5 mm) thick gypsum wallboard or 1/2
inch (12.7 mm) thick plywood.

NIBCO BlazeMaster® CPVC products may be used as system risers in
accordance with NFPA 13D and 13R when installed without protection
(exposed). When installed exposed, the following limitations shall
apply:

a) The riser shall be installed below a smooth, flat, horizontal
ceiling construction. A Listed residential pendent sprinkler shall
be installed with its deflector at the distance from the ceiling
specified in the sprinkler Listing.

OR
The riser shall be installed below a horizontal unfinished
basement ceiling (in accordance with 13D) constructed with
nominal 2 inch x 10 inch or nominal 2 inch x 12 inch exposed
solid wood joists on 16 inch (40.6 cm) centers. A Listed
residential pendent sprinkler shall be installed with its deflector
a maximum of 1-3/4 inch (4.4 cm) below the bottom of the solid
wood joist in anticipation of future installation of a finished
ceiling.

e \When installing BlazeMaster® CPV/C pipe and fittings
in conjunction with 2 inch x 12 inch solid wood joists,
the maximum system working pressure under flowing
conditions shall not exceed 100 psi (690 kPa) and
the maximum system working pressure under static
(nonflowing) conditions shall not exceed 175 psi (1207 kPa).

b) A Listed residential pendent sprinkler having a maximum
temperature rating of 155°F (68° C) and a minimum K-factor
of 3.0 shall be installed at a maximum horizontal distance of
12 inches (30 cm) from the centerline of the riser. The system
shall be designed based upon the Listed flows for the sprinkler
selected except that the flow for a single sprinkler or for multiple
sprinklers flowing shall not be less than 11 gal/min (41.64 liter/
min) per sprinkler.

¢) The riser shall be supported vertically within 2 feet (.6 m) of the
ceiling or bottom of the joist.

d) The minimum riser pipe diameter shall be 1 inch (25 mm) and
the maximum riser diameter shall be 2 inch (50 mm). Schedule
80 fittings for riser sizes 1-1/2 inch (40 mm) and larger shall be
used.

e) The maximum distance between the wall(s) and the outside
surface of the riser pipe shall be 1-1/2 inch (40 mm).

f) All solvent cement joints shall be made with NIBCO approved
One-Step Solvent Cements.

The system shall be installed per the requirements of NFPA 13,
Support of Risers.

NIBCO BlazeMaster® CPV/C products shall be installed per the
manufacturer’s installation and design manual.
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5. Risers shall be supported by pipe clamps or by hangers located on
the horizontal connection close to the riser. Only Listed hangers and
clamps shall be used.

6. Vertical lines must be supported at intervals, described in7 & 8
below, to avoid placing excessive load on a fitting at the lower end.
Use riser clamps or double bolt pipe clamps Listed for this service. The
clamps shall not exert compressive stresses on the pipe. If possible,
the clamps should be located just below a fitting so that the shoulder
of the fitting rests against the clamp. If necessary, a coupling can be
modified and adhered to the pipe as a bearing support such that the
shoulder of the fitting rests on the clamp. Follow the manufacturer’s
recommended cure time.

Cut Perpendicular to Seat

Cut
Above
Seat

Top View Side View

Field Modification for Riser Collar for Vertical Use

Modified

BlezeMaster* CPVC .
Coupling Adhered Plastic
to Ppe Coupling
|+ or Collar
Snug but not Tight Adnerad
’ © Pipe
. -
[
A
b Strut to Wall

Coupling Modification for Riser Collar

The above illustration shows the recommended method for securing
BlazeMaster® pipe vertically. Place clamp below shoulder of fitting.

WARNING: MODIFIED RISER COLLAR SHALL ONLY BE USED TO
PROVIDE SUPPORT TO THE RISER AND SHALL NOT BE USED
TO JOIN PIECES OF PIPE TOGETHER. USE OF A MODIFIED RISER
COLLAR TO JOIN PIPE TOGETHER MAY RESULT IN PROPERTY
DAMAGE, PERSONAL INJURY AND/OR DEATH.

7. CAUTION: DO NOT USE RISER CLAMPS THAT SQUEEZE THE PIPE
AND DEPEND ON COMPRESSION OF THE PIPE TO SUPPORT THE
WEIGHT.

8. CAUTION: HANGERS AND STRAPS SHALL NOT COMPRESS,
DISTORT, CUT OR ABRADE THE PIPING AND SHALL ALLOW FOR FREE
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MOVEMENT OF THE PIPE TO ALLOW FOR THERMAL EXPANSION AND
CONTRACTION.

9. Maintain vertical piping in straight alignment with supports at each
floor level, or at 10 feet (3.05 m) intervals, whichever is less.

10. CPVC risers in vertical shafts or in buildings with ceilings over 25 feet
(7.62 m), shall be aligned straightly and supported at each floor level,
or at 10 feet (3.05 m) intervals, whichever is less.

Underground Fire Service

NIBCO BlazeMaster® CPVC Fire Sprinkler products are suitable for use
by a qualified installer or contractor with BlazeMaster® CPVC pipe that
is Listed for use in underground water service in accordance with the
appropriate US and/or Canadian requirements.

Factory Mutual Approvals

NIBCO BlazeMaster® CPVC Fire Sprinkler products are approved by
Factory Mutual for use by a qualified installer or contractor in unexposed
installations.

Also, in Factory Mutual insured properties BlazeMaster® CPVC pipe and
fittings are permitted to be installed exposed (without protection) when
the following conditions are met.

e The occupancy classification must be Miscellaneous Non-manufacturing
as defined in FM Data Sheet 3-26, Fire Protection Water Demands for
Non-storage Sprinklered Properties, Table 2, section L.

e Only wet pipe sprinkler systems are to be used with BlazeMaster®
CPVC pipe and fittings.

e Sprinklers must have quick response thermal sensing elements.

Use of this pipe is excluded in areas where seismic protection is required.

The design and installation details are as follows:

1. Occupancy must be per Data Sheet 3-26, Table 2, Section L, with
smooth flat horizontal ceilings, a maximum ceiling height of 10 ft (3m),
and other installation details per FM Data Sheet 2-8N, Installation
of Sprinkler Systems. Examples of these occupancies include
apartments, restaurants, schools, hospitals, libraries, offices, etc.

2. The following FM Approved sprinklers must be used:

a. Extended coverage light hazard (ECLH) control mode specific
application sprinklers with minimum flow or pressure established
for the sprinkler as covered in Data Sheet 2-8N.

b. Quick response control mode density area sprinklers with a
minimum density of 0.1 gpm/ft? (4 mm/min).

c. Residential sprinklers with a minimum 0.1 gpm/ft? (4 mm/min).

NOTE: The EC-25 extended coverage control mode density area
sprinkler is excluded.
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For extended coverage, light hazard sprinklers, locate the sprinklers as
recommended in Data Sheet 2-8N. For quick response, non-extended
coverage sprinklers, locate the sprinklers so the deflectors are no more
than 8 in (100 mm) below the ceiling. For residential sprinklers, locate the
sprinklers per the manufacturer’s instructions.

3. BlazeMaster® CPVC fire sprinkler products may be used exposed as
a vertical riser. In this installation, there needs to be a sprinkler (of the
same types in the area being protected) located adjacent to and no
further than 1 ft (0.3 m) from the riser. The design flow is the same as
for the other sprinklers; however, this sprinkler cannot be used as part
of the design area, but its flow must be included in the total hydraulic
design.

Fire-rated, non-removable ceilings are not required.

NSF International

NIBCO BlazeMaster® CPVC Fire Sprinkler products are listed by NSF

for potable water applications. These products comply with ANSI/NSF
Standard 61 for health effects. NIBCO BlazeMaster® CPVC Fire Sprinkler
products are tested against ASTM Standards F438 and F439.

Penetrating Fire-Rated Walls & Partitions

Before beginning installation, consult the building codes and authorities
having jurisdiction in your area. Several UL Classified, through-penetration
firestop systems are approved for use with CPVC pipe. Consult the UL
Building Materials Directory, the UL Fire Resistance Directory, and the
system manufacturer for proper selection and application.
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Use With Other Manufacturers’ Pipes,
Fittings & Solvent Cements

NIBCO BlazeMaster® CPVC Fire Sprinkler products are UL and C-UL
Listed for use in systems containing other manufactures” BlazeMaster®
CPVC products Listed in accordance with the appropriate US and/or
Canadian requirements.

NOTICE: While NIBCO BlazeMaster® CPVC Fire Sprinkler Products are UL
Listed for use in combination with other listed manufacturers’ products,
specific application approvals may not be the same among manufacturers.
It is the installer’s responsibility to verify suitability of products used in
combination according to each manufacturer’s installation instructions.
Contact NIBCQ if you have questions on any application not addressed in
this manual.

NIBCO INC. recommends the use of NIBCO FP-1000 One-Step Solvent
Cement (5097P/5097Q). However, IPEX BM-5, Hershey Valve HVC-500
and TYCQ Fire Products TFP-500 CPVC Solvent One-Step Solvent Cement
can also be used in place of NIBCO FP-1000 One-Step Solvent Cement
(5097P/5097Q), provided that the assembly and curing information
referenced within this manual is used.

Installation & Joining

NIBCO approved One-Step Solvent Cement eliminates the need for
primers that are typical in two-step cementing processes. The One-Step
joining method simplifies installations by reducing labor and offers faster
curing times before pressure testing (in most cases).

WARNING: BEFORE ASSEMBLING ANY NIBCO BLAZEMASTER®
CPVC FIRE SPRINKLER PRODUCTS, INSTALLERS MUST INSPECT
ALL COMPONENTS FOR MANUFACTURING DEFECTS, AND

CUTS, SCRATCHES, GOUGES, SPLIT ENDS, OR ANY OTHER
IRREGULARITIES THAT HAVE OCCURRED DURING SHIPPING
AND HANDLING. LISTED CPVC FIRE SPRINKLER PIPE SHOULD BE
CHECKED FOR ANY DAMAGE OR EVIDENCE OF CRACKING. DO
NOT USE ANY VISIBLY DAMAGED PRODUCTS. TO DO SO MAY
RESULT IN PRODUCT DAMAGE, PROPERTY DAMAGE, SEVERE
PERSONAL INJURY AND/OR DEATH.

WARNING: INSTALLERS MUST FOLLOW ALL ASSEMBLY AND
CURING INFORMATION REFERENCED WITHIN THIS MANUAL
WHEN INSTALLING NIBCO BLAZEMASTER® CPVC FIRE
SPRINKLER PRODUCTS. FAILURE TO FOLLOW THIS INSTRUCTION
COULD CAUSE IMPROPER CURING, RESULTING IN PRODUCT
DAMAGE, PROPERTY DAMAGE, SEVERE PERSONAL INJURY
AND/OR DEATH.
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Joining CPVC Pipe and Fittings with
One-Step Solvent Cement

NOTICE: Read and understand all instructions prior to assembly. Follow all
instructions. Failure to follow instructions during joining and testing may
result in pipe failure, clogged waterways, or leakage.

Cutting

CPVC pipe can be easily cut with a ratchet cutter, a wheel-type plastic
tubing cutter, a power saw or a fine toothed saw. Tools used to cut

CPVC must be designed for plastic use and must be in good condition in
accordance with the tool manufacturer’s recommendations. It is important
to cut the pipe square. A square cut provides the surface of the pipe with
maximum bonding area.

NOTICE: Avoid splitting the pipe when using ratchet cutters. Failure to do
so may result in pipe failure or leakage.

e Only use ratchet cutters that contain a sharp blade (blades dull quickly).
e Only use ratchet cutters at temperatures of 50°F (10°C) or warmer.

e Only use well-maintained, good quality ratchet cutters capable of
consistently cutting the pipe squarely.

If any indication of damage or cracking is evident at the pipe end, cut off
at least 2 inches (50 mm) beyond any visible crack.

Deburring & Beveling

Burrs and filings can prevent proper contact between pipe and fitting
during assembly, and must be removed from the outside and the inside of
the pipe. A chamfering/reaming tool or a file is suitable for this purpose.
A slight bevel (approximately 10° to 15°) shall be placed at the end of

the pipe to ease entry of the pipe into the socket. This will minimize the
chance that the edges of the pipe will wipe solvent cement from the fitting
socket during the insertion of the pipe.
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Solvent Cement Application

Prior to using approved fire sprinkler CPVC solvent cements, review and
follow all precautions found on the container labels, material safety data
sheet, and Standard Practice for Safe Handling ASTM F 402. Failure to
follow precautions may result in injury.

Using a clean, dry rag, wipe loose dirt and moisture from the fitting
socket and pipe end. Moisture can slow the cure time and at this stage of
assembly, excessive water can reduce joint strength.

The pipe should enter the fitting socket easily one-third to two-thirds of
the way. Contact between the pipe and fitting is essential in making a
good joint. This contact allows the solvent cement (which is applied in the
next step) to effectively join the pipe and fitting.

Use a dauber that is properly sized for the pipe. For 3/4 inch (DN20) and
Tinch pipe, use a dauber that is 1/2 inch (12.7 mm) in size. For 1-1/4 inch
(DN32) through 3 inch (DN80) pipe, use a dauber that is 3/4 inch (19,1 mm)
in size.

Only use solvent cements that have been specifically formulated and
listed/approved for use with CPVC fire sprinkler systems and approved by
the pipe and fitting manufacturers.

Vigorously apply a heavy, even coat of cement to the outside pipe end.
Apply a medium coat to the fitting socket. Pipe sizes 1-1/4 inch (DN32,
32mm) and above shall always receive a second cement application on the
pipe end. FIRST APPLY CEMENT ON THE PIPE END, THEN IN THE FITTING
SOCKET, AND, FINALLY, ON THE PIPE END AGAIN.

NOTICE: Too much solvent cement can cause clogged waterways or

weaken thewall of the pipe or fitting and result in pipe failure or leakage.

e [o not allow excess cement to puddle in the pipe and fitting assembly.
To prevent this puddling, apply a lighter coating of solvent cement to
the inside of the fitting socket than the outside of the pipe.

e Wipe off excess cement on the outside of the joint. The solvents will
evaporate, but the solvent cement inside the fitting will stay there.
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Special care shall be exercised when assembling CPVC fire sprinkler
systems in temperatures below 40°F (4°C). In colder temperatures extra
time must be allowed for the solvent cement to set and cure. Extra care
should be taken to prevent damaging the pipe during handling. When
solvent welding pipe and fittings in colder temperatures, make certain that
the cement has not become lumpy or has “gelled”. Gelled cement must be
discarded.

At temperatures above 80°F (27°C) make sure both surfaces to be joined
are still wet with cement during assembly. Higher temperatures and/or
wind accelerate the evaporation of the volatile solvents in the cement.
Pipe stored in direct sunlight may have surface temperatures 20°F to
30°F above the air temperature. If possible store the pipe and fittings,
or, at least, the ends to be solvent welded, out of the direct sunlight prior
to cementing. The solvents will penetrate hot surfaces more deeply. In
conditions like this it is very important to avoid puddling the solvent
cement inside the fitting socket.

Assembly

After applying cement, immediately insert the pipe into the fitting socket,
while rotating the pipe one-quarter turn until the pipe bottoms out at the
fitting stop. Rotate the pipe as it is inserted into the fitting not after it has
bottomed out in the fitting. Properly align the fitting for the installation at
this time. Pipe must bottom to the stop. Hold the assembly for 30 seconds
to ensure initial bonding. A bead of solvent cement should be evident
around the pipe and fitting juncture. If this bead is not continuous
around the socket shoulder, it may indicate that insufficient
cement was applied. If insufficient cement is applied, the fitting must
be cut out and discarded. Cement in excess of the bead should be wiped
off with a rag.

/A

NOTICE: Failure to allow sprinkler fitting joints to cure before installing

sprinklers may result in cement in the sprinkler waterway.

e Install sprinkler heads only after all the CPVC pipe and fittings,
including the sprinkler adapters, are solvent welded and allowed to
cure for a minimum of 30 minutes.

e [o not install sprinklers in the fittings prior to the fittings being
cemented in place.

Exercise care when installing sprinklers. Allow sprinkler head fittings
and previously joined fittings to cure for a minimum of 30 minutes prior
to installing the sprinkler. When installing sprinklers, be sure to anchor
or hold the pipe drop securely to avoid rotating the pipe in previously
cemented connections.
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NOTICE: Too much solvent cement can cause clogged waterways.

e Visually inspect sprinkler fittings to ensure that the waterway and
threads are clear of any excess cement.

e (Once the installation is complete and cured per Table I, Il or Ill,
hydrostatically test the system.

Set & CureTimes

NOTICE: Inadequate curing of solvent cement joints may cause pipe failure
or leakage. Solvent cement set and cure times are a function of pipe size,
temperature, relative humidity, and tightness of fit.

Cure times should be increased when moisture is present such as during
cut-ins to live sprinkler lines. (NOTE: A specific procedure for modifications
or repairs to existing CPVC fire sprinkler lines is included in this manual.)
The assembly must be allowed to set, without any stress on the joint, for
5 minutes, depending on pipe size and temperature. Following the initial
set period, the assembly can be handled carefully, avoiding significant
stresses to the joint.

Refer to Tables I, II, and Il for MINIMUM cure times prior to pressure
testing.

Table 1: Minimum Cure Time Table for Pressure Test up to 225 psi (15.5 bar)
Ambient Temperature During Cure Period

- 60°F to 120°F 40°F to 59°F 0°F to 39°F
Pipe Size (16°Ct049°C)  (4°Ct015°C)  (-18°C to 3°C)
3/4" (DN20) 1hr. 4 hrs. 48 hrs.

1" (DN25) 1% hrs. 4 hrs. 48 hrs.
%" & 14"

(DN32 & DN40) 3hrs. 32 hrs. 10 days
2" (DN50) 8 hrs. 48 hrs. NOTE 1
24" & 3"

(DN65 & DN8O) 24 hrs. 96 hrs. NOTE 1

Table 2: Minimum Cure Time Table for Pressure Test up to 200 psi (1.8 bar)
Ambient Temperature During Cure Period

] B 60°F to 120°F 40°F to 59°F 0°F to 39°F
P

Ipe Size (16°Ct049°C)  (4°Ct015°C) | (-18°C to 3°C)
3/4" (DN20) 45 min. 1% hrs. 24 hrs.
1" (DN25) 45 min. 1% hrs. 24 hrs.
1" & 10"
(DN32 & DN40) 1% hrs. 16 hrs. 120 hrs.
2" (DN50) 6 hrs. 36 hrs. NOTE 1

Vg
(2[)/7\162(2( DNSO) 8 hrs. 72 hrs. NOTE 1

NOTE 1: For these sizes, the solvent cement can be applied at
temperatures below 40°F (4.4°C). However, the sprinkler system
temperature must be raised to a temperature of 40°F (4.4°C) or above and
allowed to cure per the above recommendations prior to pressure testing.
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Table 3: Minimum Cure Time Table for Pressure Test up to 100 psi (6.9 bar)
Ambient Temperature During Cure Period

. 60°F to 120°F 40°F to 59°F 0°F to 39°F
Pipe Size (16°Ct049°C) | (4°Ct015°C)  (-18°C to 3°C)
3/4" (DN20) 15 min. 15 min. 30 min.

1" (DN25) 15 min. 30 min. 30 min.
1%" (DN32) 15 min. 30 min. 2 hrs.

System Acceptance Testing
(Hydrostatic Pressure Test)

WARNING: NEVER USE AIR OR COMPRESSED GAS FOR SYSTEM
ACCEPTANCE TESTING (HYDROSTATIC PRESSURE TEST). SYSTEM
FAILURE WHEN USING COMPRESSED AIR OR GAS FOR SYSTEM
ACCEPTANCE TESTING MAY RESULT IN PROPERTY DAMAGE,
SERIOUS INJURY, OR DEATH.

Once an installation is completed and joints are properly cured per the
above recommendations, the system should be pressure tested with water
at 200 psi (13.8 bar) for 2 hours. See Table Il for curing conditions at 200
psi (13.8 bar).

The system should be pressure tested with water at 50 psi (3.4 bar) in
excess of maximum pressure when the maximum system pressure is

to be maintained in excess of 150 psi (10.3 bar). See Table | for curing
conditions at 225 psi (15.5 bar). This requirement is in accordance with
the requirements established by NFPA Standard 13, Section 24.2.1 (2007
Edition).

Sprinkler systems in one- and two-family dwellings and mobile homes
may be pressure tested with water at line pressure, after following Table
Il curing conditions, in accordance with the requirements established by
NFPA 13D, Section 4.3 (2007 Edition).

When pressure testing, the sprinkler system shall be slowly filled with
water and the air bled from the highest and farthest sprinkler heads before
pressure testing is applied. Air must be removed from piping systems
(plastic or metal) to prevent it from being locked in the system when
pressure is applied. Entrapped air can generate excessive surge pressures
that can result in bodily injury and/or property damage, regardless of the
piping materials used.

If a leak is found, the fitting must be cut out and discarded. A new section
can be installed using couplings or a union. Unions should be used in
accessible areas only.
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Solvent Cement Requirements

The following guidelines provide an estimate of the quantities of NIBCO
approved One-Step Solvent Cements that you will need to complete the
assembly.

Filling Size Number Numbar
of Joints of Joints
Per @uart Peor Lifer
34" (20 mm) 270 285
17 (25 mm) 180 150
114" (32 mm) 120 137
11/2* (40 mm) 100 106
2" (50 ronn) 70 74
21f2* (65mm) 50 53
3* (80mm) 40 42

Threaded Connections

NIBCO recommends the use of a quality PTFE tape, having a thickness of
.0025" or greater and meeting or exceeding military specification MIL-T-
27730A for all threaded connections. The use of other thread sealants may
result in damage to the NIBCO BlazeMaster® Fire Sprinkler Products.
Thread sealants which carry the FGGG/BM® System compatible mark have
been determined to be chemically compatible with BlazeMaster® CPVC
pipe and fittings.

NOTE: Starting with the first full thread and continuing over the entire
threaded length, making sure that all the threads are covered, wrap PTFE
tape in the direction of the threads. For sprinkler head adapters, 2-3 wraps
of tape are sufficient. For female adapters transitioning to metal pipe 3-4
wraps are sufficient.

WARNING: CARE MUST BE TAKEN TO AVOID OVERTORQUING -
GENERALLY 1 TO 2 TURNS BEYOND FINGER TIGHT IS ALL THAT
IS REQUIRED TO MAKE UP A THREADED CONNECTION. FACTORY
TESTING HAS INDICATED 10-25 FT. LBS. (13.6 — 33.9 NM) OF
TORQUE IS ADEQUATE TO OBTAIN A LEAK FREE SEAL. NIBCO
RECOMMENDS THE USE OF A STRAP WRENCH WHEN MAKING
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UP THREADED CONNECTIONS. OVER TIGHTENING MAY RESULT
IN PROPERTY DAMAGE, PRODUCT DAMAGE, PERSONAL INJURY
AND/OR DEATH.

Sprinkler head adapters are manufactured with a brass threaded insert to
provide a high strength, heavy duty fitting for threaded connections with
male metal threads.

Sprinkler heads shall be installed only after all the fire sprinkler pipe
fittings, including the sprinkler head adapters, are solvent welded to the
piping and have been allowed to cure as recommended in the cure
chart. Plastic threaded plugs are available for use in pressure testing.
The sprinkler head fittings should be visually inspected or probed with

a wooden dowel, to insure the waterway and threads are clear of any
excess cement. CAUTION: It is an unacceptable practice to assemble
sprinklers into the head adapter fittings and then solvent cement them to
the drop.

WARNING: CUTTING OILS AND SOME THREAD SEALANTS USED
IN METAL PIPE THREADING CAUSE STRESS CRACKING IN CPVC
MATERIALS. ALL CUTTING OILS MUST BE REMOVED AND THE
METAL PIPE THOROUGHLY FLUSHED AND DEGREASED PRIOR TO
ASSEMBLY WITH CPVC SYSTEMS. VIOLATION OF THIS WARNING
MAY CAUSE SYSTEM FAILURE AND/OR PRODUCT DAMAGE,
PROPERTY DAMAGE AND MAY RESULT IN SEVERE PERSONAL
INJURY AND/OR DEATH.

Cut-In Procedures for System
Modification or Repairs

At times it may become necessary to make modifications to existing CPVC
fire sprinkler systems. This can be done safely by a qualified installer

or contractor when the proper procedures are followed. The following
procedure has been developed to assure that the modifications are done
successfully.

PRIOR TO MAKING SYSTEM CUT-INS ON EXISTING SYSTEMS, CARE
SHOULD BE USED TO REVIEW PROPER JOINING PROCEDURES AND TO
FOLLOW CUT-IN CURE SCHEDULES TO ENSURE THE HIGHEST SYSTEM
INTEGRITY. Several methods can be utilized to tie into an existing system
using a socket style tee fitting in combination with the use of socket
unions, grooved coupling adapters, and flanges. Regardless of the method
used, the following procedure must be followed to ensure the highest
integrity:

1. Existing lines must be drained adequately prior to solvent cementing.
Use a Drain Vac unit to be sure all water is removed from the system
(moisture can slow the cure time and reduce joint strength).
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2. The cut-in connection to the existing system should be made first,
prior to proceeding with additional work.

3. Carefully review and follow manufacturers solvent cementing
procedures for proper joining techniques prior to commencing with
cut-in (pipe must be cut square to proper length, deburred, beveled
and dry to ensure proper insertion depth and highest integrity).

4. Carefully measure and cut pipe to proper length to ensure complete
insertion during assembly (check the interference fit of the
components being joined).

5. Using proper tools, the cut-in should be made on the smallest
diameter pipe section (that is capable of adequately supplying the
system changes) in close proximity to the modification being made.
This approach will expedite cure times prior to pressure testing.

6. During assembly of the cut-in tee (and other components) it is
important to make a 1/4 turn when inserting the pipe into the fitting
per the manufacturers assembly instructions, particularly on 1-1/2"
(40 mm) pipe sizes and larger. This may require the use of several
components assembled in combination with the cut-in tee to create as
short spool piece assembly. This can be accomplished by using socket
unions, flanges, or grooved coupling adapters that will ensure that a
1/4 turn can be obtained on all pipe connections being joined.

7. Prior to applying the solvent cement use a clean dry rag to wipe
moisture and dirt from the fitting socket and the pipe end (the
presence of moisture on the joining surfaces will reduce joint
integrity).

8. Use a new can of cement when making cut-in connections (verify
expiration dates stamped on can prior to use).

9. After all work is completed, the cut-in joints must be allowed to cure
properly prior to pressure testing as follows:

Cut- Ins (Minimum Cure Prior To Pressure Testing)

Amblent Tamperature During Cure
Pipa Sizo &0°F to 120°F 40°F fo 59°F 0°F to 39°F
34 1 hour 4hour 48 hour
1 1% howr 4 hour 48 hour
14" & 1% 3 hour 32 hour 10 days
2 8 hour 48 hour <
20" &3 24 hour 96 hour

*CAUTION: Solvent cement can be applied at temperatures below 40°F
(4.4° C) for 2" (50 mm) sizes and larger, however the temperature of the
system must be raised to 40°F (4.4° C) or higher and allowed to cure per
the above recommendations prior to pressure testing. When bringing
cement, pipe or fittings in from the outside, be sure they are brought up
to room temperature before using the 60°F (16° C) to 120°F (49° C) cure
schedule. (Also reference NOTE 1.)

10. After work is completed and cut-in cure times are met, inspect work
for proper alignment and hanger placement prior to pressure testing.
11. After cut-in cure times are met, the system must be slowly filled with
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water and the air bled from the furthest and highest sprinkler heads
before test pressure is applied (refer to manufacturers installation
instructions regarding Hydrostatic Testing).

12. After cut-in cure times are met and the air is bled from the system, it
is recommended that portion of the sprinkler system containing the
cut-in tee be pressure tested. Prior to pressure testing, the system
must be sectioned off to its smallest area using floor valves, etc.,
to isolate the cut-in area. It is further recommended that the test
pressure applied should not exceed 50 psi (345 kPa) over the system
pressure. This approach will minimize the potential for water damage
should a leak occur.

WARNING: AIR OR COMPRESSED GAS MUST NEVER BE USED FOR
PRESSURE TESTING. VIOLATION OF THIS WARNING MAY CAUSE
SYSTEM FAILURE AND/OR PRODUCT DAMAGE, AND MAY RESULT
IN PROPERTY DAMAGE, SEVERE PERSONAL INJURY AND/OR
DEATH.

Painting Pipe & Fittings

WARNING: THE UL AND C-UL LISTING DOES NOT COVER
PAINTED CPVC FIRE SPRINKLER PIPING PRODUCTS. USE OF
CERTAIN PAINTS, SUCH AS OIL-BASED, CAN DAMAGE CPVC

FIRE SPRINKLER PIPING PRODUCTS. BEFORE PAINTING ANY
CPVC FIRE SPRINKLER PIPING PRODUCTS, YOU MUST CONSULT
WITH YOUR LOCAL AUTHORITY HAVING JURISDICTION

FOR RESTRICTIONS, OR CONTACT NIBCO FOR PAINTING
RECOMMENDATIONS. VIOLATION OF THIS WARNING MAY CAUSE
SYSTEM FAILURE AND/OR PRODUCT DAMAGE, AND MAY RESULT
IN PROPERTY DAMAGE, SEVERE PERSONAL INJURY AND/OR
DEATH. WATER-BASED ACRYLIC LATEX PAINT IS THE PREFERRED
AND RECOMMENDED PAINT TO USE ON NIBCO CPVC FITTINGS
AND CPVC PIPE.

Transitions to Other Materials

Specifically designed threaded adapters, grooved coupling adapters,
and flanges are Listed for connecting systems incorporating NIBCO
BlazeMaster® CP\C Fire Sprinkler Products to other materials, valves,
and accessories.
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Hydrostatic Testing

When an installation is complete and the pipe joints are fully cured, per
the requirements within this manual, the system MUST be pressure tested
in accordance with NFPA 13, NFPA 24, or any other applicable NFPA
standard requirement. The system must be tested with water. The purpose
of the hydrostatic pressure test is to check for leakage, and it may not
identify improperly assembled joints. This test MUST NOT be considered a
substitute for full compliance to our published installation instructions.

When using NIBCO BlazeMaster® CPVC Fire Sprinkler Products in
systems supplied by pumps, the system must be designed to ensure that
surge potentials generated by pump operation will not cause damage

to the piping system. Air must be removed from piping systems (plastic
or metal) to prevent it from being locked in the system when pressure

is applied. Entrapped air can generate excessive surge pressures that
are potentially damaging and life threatening, regardless of the piping
materials used.

WARNING: NIBCO BLAZEMASTER® CPVC FIRE SPRINKLER
PRODUCTS MUST NEVER BE USED OR TESTED IN A SYSTEM OF
COMPRESSED AIR OR OTHER GASES. AIR MUST BE REMOVED
FROM PIPING SYSTEMS. ENTRAPPED AIR CAN GENERATE
EXCESSIVE SURGE PRESSURES, REGARDLESS OF THE PIPING
MATERIALS USED. FAILURE TO FOLLOW THIS WARNING COULD
RESULT IN PRODUCT FAILURE, PROPERTY DAMAGE AND SEVERE
PERSONAL INJURY OR DEATH. IF A LEAK IS FOUND, THE FITTING
MUST BE CUT OUT AND DISCARDED. A NEW SECTION CAN BE
INSTALLED USING COUPLINGS OR A UNION. UNIONS MUST BE
USED IN ACCESSIBLE AREAS ONLY.

Engineering Data - Product
Specifications

NIBCO BlazeMaster® CPVC Fire Sprinkler Products are made for use
with Listed BlazeMaster® CPV/C Fire Sprinkler Pipe produced in SDR 13.5
dimensions, as specified in ASTM F-442. Engineering data on Material
Properties and Expansion & Contraction for CPVC pipe in this manual are
provided for BlazeMaster® CPVC Fire Sprinkler Pipe. Consult other pipe
manufacturers for applicable variations.

NIBCO BlazeMaster® CPVC Fire Sprinkler Fittings are produced in
Schedule 40 dimensions for sizes 3/4 inch (20 mm) through 1-1/4 inch

(32 mm) in accordance with ASTM F-438 and Schedule 80 dimensions for
sizes 1-1/2 inch (40 mm) through 3 inch (80 mm) in accordance with ASTM
F-439. These products are UL Listed, C-UL or ULC Listed, and FM Approved
for a rated working pressure of 175 psi (1200 kPa) at 150°F (65°C) for
sprinkler service.
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BlazeMasler* Pipe Dimansions and Waights

SDR 13.5 (ASTM F 442)
Neminal Avarage Avarage Pounds () Pounds |Kik
Skza oD Lo} PorFool | Por Maler | Par Foot |M Matar

Inches | mm | Inches mm Inches | mm Empty Emply |H=0Fﬂhd H2O Filled

3a 200 1.050 2.7 B74 2022 0.168 0.250 0.428 0.637
1 250 1.315 334 1.101 280 0262 0.3%0 0675 1.005
1 [320 | 1660 | a2 1994 | 354 0418 0.622 1.079 1.606
12 [400 | 1000 | 483 1508 | 406 0.548 0816 1.417 2109
2 500 | 2375 | ¢03 2003 | 509 085 1278 2.224 3210
22 |e50 | 2875 | 730 243 | 615 1.257 1871 3255 | dpad
3 800 | 3500 | ss9 2950 | 750 1.867 2778 4829 | 7186

NOTE: The above average 0D and average ID information is per ASTM
F-442. Check with individual manufacturers for actual 0D and ID
information.

Hydraulic Design

Hydraulic calculations for the sizing of systems incorporating NIBCO
BlazeMaster® CPVC Fire Sprinkler Products must be calculated using
a Hazen-Williams C value of 150. Pipe friction loss calculations must be
made according to NFPA Standard 13. The following table shows the
allowance for friction loss for fittings, expressed as equivalent length of
pipe. For additional information regarding friction loss, contact NIBCO.

Allowance for Friclion Loss in Fitlings
(SDR 13.5 Equivalent Pipe)

34" (20mm) | 17 (25mm)
Toa Branch| & (@914rm) | 5 (1.52m) | & (1.83 m)
Bbow 907 | 7'(213m) | 7 213m) | &' (244m)
Boow 45 | 1'(0.205m) | 1" ©.505m)| 2 ©.610m)
Cou 1 @.208m) | 1 .2080m)| 1

TooRun | 1'(0.205m) | 1" ©.205m)| 1" (0.205m)

Hangers & Support

Since CPVC Fire Sprinkler pipe is rigid, it requires fewer supports than
flexible, plastic systems. NIBCO recommends use of hangers that are
specifically designed and listed for supporting and restraining the CPVC
Fire Sprinkler pipe. However, some hangers designed for steel pipe may be
used if their suitability is clearly established. CAUTION: These hangers
must have a minimum 1/2 inch (13 mm), load-bearing surface, and they
must be selected to accommodate the specific pipe size. In addition, they
cannot contain rough or sharp edges that contact the pipe, and they must
not bind the pipe from axial movement. Vertical runs must be supported so
that the weight of the run is not on a fitting or a joint.

Horizontal runs must be braced so that the stress loads (caused by bending
or snaking pipe) will not be placed on a fitting or a joint. Support spacing
is shown in the following table. See “Pipe Deflection” in this manual for
information regarding bending or snaking CPVC Fire Sprinkler Pipe.

The less restrictive NFPA 13D permits “support methods comparable
to those required by local plumbing codes.” These hanger support
requirements must also be followed on NFPA 13D systems.
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Table A - Standard Support Spacing

TABLE A
Nominal Mexximum
Size Support Spacing
inches mm feet meters
3/ 200 3 1.7
1 250 & 1.8
1/a 320 4172 20
12 400 7 21
2 50.0 ] 24
21f2 560 9 2.7
3 B0.O 10 3.0

CAUTION: DO NOT use hanger items such as plumber’s tape or “nail-on”
devices. Pipe hanger must comply with NFPA 13, 13D and 13R.

CAUTION: When a sprinkler head activates, a significant reactive force
can be exerted on the pipe. With a pendent head, this reactive force can
cause the pipe to lift vertically if it is not secured properly, especially if
the sprinkler drop is from small diameter pipe. The pipe must be braced
against the vertical lift-up with the closest hanger. Refer to the following
illustration and Table B & C.

Table B - Maximum Support Spacing Distance
In Line Sprinkler Head Drop Tee

TABLE B
Meximum Support Spacing Distance In line
Sprinkler Hoad Diop Too

Fipe Size Less Ihan 100 psi (690 kPa) Meore than 100 psi (490 kPa)
3/4" (20 mm) 4(122m) 3 (0.9 m)
1" (25 mm) 5 (152 m) 40122 m)
114 (32 mm) 5(1.83m) (152 m)
112 - & (40 - 80 mm) (213 m) 7213 m)

Table C — Maximum Support Spacing Distance
End Sprinkler Head Drop Elbow

TABLE C
Maximum Support Spacing Distance End Line
Head Drop Elbow
Pipe Size Less than 100 psl (690 kPa) Mare than 100 psl (690 kPa)

3/4" (20 mm) 9" (229 mm) & (152 mm)
1* (25 mm) 12° (306 mim) 7" (229 mm)
1174 (32 mm) 167 (406 mim) 12° (305 mm)
11/2" - 3 (40 - 80 mm) 24° (610 mm) 12 (305 mm)
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Maximum Table B X
(Reference Table B)*

C [}
(Ref. Table C)* :

Any distance
batween supports

Supporn Supporn

Finished Coiling Line
o o

Support Spacing Drop Elbow and Drop Tee

Numerous common methods are used to brace CPVC Fire Sprinkler Pipe.
Acceptable methods include, but not limited to, the following: use of a
Listed standard band hanger by positioning the threaded support rod to
1/16 inch (2 mm) above the pipe (however, it is important that the rod
does not contact the pipe); a special escutcheon which prevents upward
movement of the sprinkler through the ceiling or band hangers with Surge
Restraints to provide surge protection for the system. Pipe hangers are
available that are tested and UL Listed for fire sprinkler service. These
hangers comply with NFPA 13 requirements for use with CPVC Fire
Sprinkler Piping Systems. The following descriptions are examples of
these.

Band Hanger— designed to support CPVC piping systems when used in
conjunction with a hanging steel threaded rod that is suspended from a
ceiling or other flat, horizontal surface. The threaded rod must be leveled
properly before installing the hanger and restraint. It is important that the
rod does not contact the pipe. We recommend the use of the TOLCO Fig.
200 band hanger for this application.

o .

]
]
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Surge Restraint— when installed with the Band Hanger, as shown
below, provides surge protection for the system. We recommend the use
of the TOLCO Fig. 200 (band hanger) and TOLCO Fig. 25 (surge restraint)
combination which is UL Listed for this purpose.

L)

e
PALS E
3

One Hole Wrap-Around Strap — designed to support CPVC piping
systems only when the hanger tab is in the vertical position, and the
screw-type fastener is in the horizontal position. The one-hole strap can
be used as a pipe restrainer when the hanger tab is in the downward
position, but it cannot be used as a hanger to hold any weight of the
system. In addition, the one-hole strap can be used as a piping system
guide when the system lies on top of the beam, and the beam supports
the system’s weight. We recommend the use of the TOLCO Fig. 22 one
hole strap for this application.

TRA é@%
/ﬂss RAMT e

T~

L

Lt - SPRINKLER
- - wean

CAUTION: The one-hole strap is not intended to support the CPVC piping
system from under a ceiling or any other flat, horizontal surface. For this
application, install two-hole strap. We recommend the use of the TOLCO
Fig. 23 two hole strap for this application.
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Two-Hole Strap — designed to support CPVC piping systems when
attached to a flat, horizontal surface with the screw-type fasteners in the
vertical position. In addition, the two-hole strap is designed to support
CPVC piping systems when attached to a flat, vertical surface with
mounting tabs in the vertical position and the screw-type fasteners in the
horizontal position. The two-hole strap can be used as a piping system
guide when the system lies on top of a beam, and the beam supports the
system’s weight. We recommend the use of the TOLCO Fig. 23 for this
application.

Two-Hole 90° Side Mount Strap — designed to support CPVC piping
systems when attached to a horizontal beam with the screw-type
fasteners in the horizontal position and the pipe hanging below the beam.
The fastener’s mounting edges are designed to allow the screws to be
installed horizontally. This is a benefit when overhead clearance is limited.
In addition, the 90° side mount strap can be used in a restrainer fashion
when it is attached to the top of a beam, and the system lies on top of the
beam. We recommend the use of the TOLCO Fig. 24 for this application.

SPRINKLER
HEAD
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Stand-off Hanger— designed to support and restrain CPVC piping system
when mounting away from the surface will facilitate an installation.

CAUTION: When used as a hanger and restrainer combination, must
include a Listing for this dual application. We recommend the use of the
Tolco Fig. 28 for this application.

Riser Supports

Risers must be supported by pipe clamps or by hangers located on the
horizontal connection close to the riser. Only Listed hangers and clamps
can be used. Vertical lines must be supported at intervals to avoid placing
excessive load on a fitting at the lower end. This can be done by using
riser clamps or double-bolt pipe clamps listed for this service.

CAUTION: Hangers and supports must not compress, distort, cut, or
abrade the piping, and they must allow free movement of the pipe for
thermal expansion and contraction. DO NOT use riser clamps that squeeze
the pipe and depend on compression of the pipe to support the weight.

Maintain vertical piping in straight alignment with supports at each floor
level or 10-foot (3.05 m) intervals, whichever is less. CPVC risers in vertical
shafts or buildings with ceilings over 25 feet

(7.62 m) must be aligned straight and supported at each floor level or
10-foot (3.05 m) intervals, whichever is less.

Clamps must not exert compressive stresses on the pipe. If possible, the
clamps should be located directly below a coupling so that the shoulder
of the coupling rests against the clamp. A coupling can be modified to
achieve this by cutting a CPVC coupling just above the stop at the socket
bottom. Then, cut this piece in half lengthwise to provide two halves that
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do not contain the stop. Follow the “Solvent Cement Welding Instructions”
to cement the two halves to the pipe at the required location, and make
sure that the shoulder of the modified coupling rests on the clamp. Allow
the assembly to cure before placing any stress on the joint.

WARNING: CPVC PIPE AND/OR SYSTEM COMPONENTS MUST
NOT BE USED TO PROVIDE STRUCTURAL SUPPORT FOR THE
SYSTEM. CARE SHOULD BE USED WHEN INSTALLING, HANGING,
OR BRACING TO PREVENT UNNECESSARY STRESS LOADS ON
THE CPVC PIPING SYSTEM. FAILURE TO FOLLOW THIS WARNING
CAN CAUSE PRODUCT FAILURE AND MAY RESULT IN PROPERTY
DAMAGE, SEVERE PERSONAL INJURY AND/OR DEATH.

Exposed Installations

For exposed installations that incorporate pendent or sidewall sprinklers,
Listed support devices for thermoplastic sprinkler piping, or other listed
support devices shall be used to mount the piping directly to the ceiling or
sidewall.

Earthquake Bracing

Since CPVC fire sprinkler plastic piping is more ductile than metallic
sprinkler pipe, it has a greater capacity to withstand earthquake damage.
In areas subject to earthquakes, CPVC fire sprinkler systems should be
designed and braced in accordance with national, state and local codes
including NFPA Standard 13 where required. In all cases, care must be
exercised not to bind or exert compression force on the pipe. We highly
recommend the use of only Listed devices approved for this purpose and
designed to protect the pipe from damage. We highly recommend the use
of TOLCO products designed for this application.

STATE OF CALIFORNIA
OSHPD APPROVED
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Pipe Deflection

BlazeMaster® Fire Sprinkler Piping is inherently ductile allowing it to be
deflected, within permissible limits, around or away from objects during
installation, which can reduce installation time. This ductility allows

for greater freedom of design and lower installed cost. The maximum
installed deflections for BlazeMaster® piping are as follows:

L inm

Maximum Installed Deflections

(One End Restrained)
Pipe Langih In Faat
o |2 | & | 7 [0 |z [ e [17 [20 |25 [ 80 | a5 | a0 [ a5 [
sizo [ Bonding Dofloctions SOR 13.5 (73°F) in Inches

3 13 | 78 | 164 | 31.3 | 451 | 7085 | 906 | 1254 | 1959 | 282.] | 3839
15 10 | 63 | 123 | 250 | 360 | 563 | 723 | 1000 [ 1564 | 2352 | 3066 | 4004
114" | 08 50 o7 108 | 285 | 446 | 573 | 703 | 1239 | 178.4 | 2428 317.2 | 401.4
12 | 0F | 43 | 85 | 17.3 | 249 | 390 | 501 | 603 (1082 | 1569 2122 | 277 | 3507 |4330
£ Q6 [ 35 | 68 | 139 | 200 | 31.2 | 400 | 554 | 864 | 1247 | 160.7 | 221.7 | 2600 (3464
21" | 05 29 5.4 1.4 | 165 | 258 | 331 [ 458 | 71.5 | 103.0| 140.2 | 183.1 [231.8 |2856.2
3 04 [ 24 | 46 | 94 | 185 | 20.2 | 272 | 976 | 568 | 846 | 1152 | 150.4 | 150.4 (2351

NOTE: Allowable Bending Deflections Based on BlazeMaster® 88738
Orange 734 CPVC compound.

Pipe Length in Malers

e |1 | 2|3 [a|s]e| 728 9o [w]nli[is]a
Sizo SDR 13.5 (23°C) In em

Wmm | B4 | 343 | 770 |137.1 | 2142 | 308.4 | 419.8 | 548.3 | &340 | B56.7 [1,034.7|
25mm |68 | 274 | 61.6 | 1095 | 171.0 | 2456.3 | 3352437 .8 (5541 | 684.1 | 827.8 |985.1
32mm |54 | 217 | 458 [ 867 |135.5] 1081 | 2055|3468 | 4300 | 5410|6557 [780.4 0158
Hmm |47 | 189 | 426 | 758 | 1184 | 170.4| 232.0 | 3030 | 3835 | 473.5 | 572.0 |681.8 |800.2 |9280
S0mm |38 | 152 | 341 | 606 | 947 |136.4] 1856|2424 | 3068 | 378.8| 4585 [545.4 |60 [742.4
&5 mm | 3.1 125 | 28.2 | 60 | 782 | 112.6| 153.3 | 200.3 | 2534 | 3129 | 378.6 (4506 |528.8 |613.3
Bmm |26 | 103 | 230 [ 410 | 643 | 925 | 12591645 [ 2082 | 257.0| 311.0 (3701 |434.4 |5038

NOTE: Allowable Bending Deflections Based on BlazeMaster® 88738
Orange 734 CPVC compound.
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Maximum Installed Deflections

(Both Ends Restrained)
Fipe Langlh In Fool

le?l.‘)‘|?‘ |'IO‘I1‘2‘Il&]t?‘|w|25":!ﬂ'|35'ld0'|d§|50'

Slze Parmissible Bending Deflactions SDR 13.5 (73°F) In Inches

S| 3 [20 [ 38 |78 |18 |176 | 26 | 310 | 490 | 705 | 960 [1254 (1567 1959 |
- 3 1.4 a1 &3 20 14.1 18.1 [ 250 | 2391 56,3 | 7ob 1000 (1267 1564
11/4" 2 1.2 24 50 A 12 | 143 | 198 | 310 | 446 | 607 |793 |100.4 123.9
T |2 [0 |21 |43 [62 |97 [ 125|178 [27.1 | 390 | 530 |53 |877 1082 |
2" d [ e [17 [35 [s0 [7& [ 100|189 [216 [ 312 [424 [554 [700 [8se

21 A o 14 29 a1 a4 83 1.4 (179 | 26.8 | 351 |458 | 579 |71.5

£ A [ 6 |12 [24 [34 [55 [ 6s [ 04 [147 [212 [288 [376 |[476 [S88

NOTE: Allowable Bending Deflections Based on BlazeMaster® 83738
Orange 734 CPVC compound.

Pipe in Mators
ppe [ 1] 2] aJals[ e[ 7] e o] w[nfiz]n]un
sze Bonding Deflactions SOR 115 (23°C) in cm

2mm| 21] 86| 193] a2 s3s] 77, [ 10a5]137.0] 1734] 2141[280.0 [a08.2 [381.8 [a195
25mm| 17| 68| 154 | 274 | 28| 16| 38| 109.5[ 1388 1711|2071 [2464 [280.2 | 3354
32mm| 14| 54| 122 | 21.7 | 339 | 488 | 66d| 867 | 109.7] 1354|1639 | 1950 [228.0 | 2654
@mm| 12| 47| we| 189 | 26| 26| se0] 767 | ese | 118.3] 1432 [170.4 [2000 [ 2319
somm| 09| 38| a5 | 152 237 [ aa1| sea| e07 | 768 | oas[1147 1365 [1c02 1858
65mm| 08| 31| 70 [125( 196 262 384] 501 [ esa | 783 0a7 [1127 [1323 [1535
Bmm| 04| 24| 58 | 103 | 161 | 230 | 31.5| 4101 | 521 | 643 77.8 | %24 |108.4 | 1260

NOTE: Allowable Bending Deflections Based on BlazeMaster® 88738
Orange 734 CPVC compound.

Material Properties

Table |
Modulus of Elasticity & Stress vs. Temperature
For BlazeMaster® CPVC Fire Sprinkler Pipe

Modulus of Elasticity & Stress vs. Temperature

Temperature F 73 &0 90 100 10 120 140 1s0
Modulus of

Elasticity 423 414 390 385 370 355 323 3.08
“E" x 10° (psi)

Warking

sém?s ) 2,000 1876 1716 1560 1416 1276 1,000 8475
u8* (ps

NOTE: Material properties based on BlazeMaster® 88738 Orange 734
CPVC compound.
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Physical & Thermal Properties of BlazeMaster®

Propary CPVC ASTM
Specils Sravity 1.55 D792
20D Strength (1. 1bs./inch, notel 3.0 D 2504
hodulus of Elasticlty, @ 73°F psl A28 x 108 D 438
Uitirmate Tendle Strangth. sl £,000 O 638
Compressive Strength, sl Q600 D 695
Pobkson’s Ratio .35- .38 =
[Working Stress @ 737 psl 2000 D 1598
Hazen-Willlams C Foctor 180 i
Coefliclent of Unear Expansion In./(n. °F ddx10* D &5
Tharmnal Conducthvity BTUShE/fH3#Ffin. 095 <77
Lirmiting Oxygen Indes 0% D 2863
Ekctrical C Non Conductor

NOTE: Material Properties based on BlazeMaster® 88065 CPVC

compound.

Expansion and Contraction

BlazeMaster® CP\V/C Fire Sprinkler Products, like all piping materials,

expand and contract with changes in temperature. If the coefficient

of linear expansion is 3.4 x 10-5 inch /inch-°F, a 25° F (4° C) change in

temperature will cause an expansion of 1 inch (25 mm) for a 100-foot
(30 m) straight length. For most operating and installation conditions,

expansion and contraction can be accommodated at changes of direction.

Table llI
Thermal Expansion
- Length of Run In Foot
ms|1o]1s]m[25|w]ss]no|as]w]ru]m|1zo||w
AT
Thermal Expansion A L (in)
20 04 0a 2 J6 20 24 | 20 A3 a7 Al 57 73 | o8 1.31
30 06 A2 18 24 A1 a7 | 43 A9 55 -1 BS 1.10 | 1.47 196
w0 |08 | a6 24| 2| 41| a0 57 | o5 | 73| B2 [10a | 147 108 |28
50 A0 20 A Al Bl B il | 82 02 102|143 | 1.84)|245 326
@ |z 24| a7 | @ | &1 73 |86 | %8 |100] 122|171 | 220|208 | 8%z
0 | 0a| | & | 57| 71| 86 |10 |14 | 129 143|200 | 257 343 |45
80 |06 | 93| a0 | 65| 82| 58 114|131 | 147 | 163|228 | 20392 |62
0 .1a a7 85 J3 02 1.00 (129 | 1.47 | 145 | 1.84 | 257 | 330 |44 588
00 | . | 41 | &1 | B2 | 102] 122 | 1.4 | 1.63 | 184 | 204 | 268 | 347 |50 | 65

Thermal Expansion based on BlazeMaster® 88738 Orange 734 CPVC

compound.
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Length of Run in Malers
1|2|4]o|a|lcllz|m|1o[1s|m|so|.n]m

Thermal Expansion A L (em.)

10 006 | 012|024 | 037 | 049 | 061 |0.73 | 0.86 | 096 | 1.0 [ 1.22 | 184 | 245

306
15 009 | 018|037 | 055 | 0.73| 092|110 | 1.29 | 1.47 | 1.65 | 1.84 | 275 | 3467 | 459
20 012|024 | 049 | 073 | 098] 122 |1.47 | 1.71 | 196 | 220 | 245 | 3467 | 490 | 602

015|031 |06) |092] 1.22] 153|184 | 214 | 245 | 275 | 306 | 450 | 612 | 705

018 | 037 | 073 | 110 | 1.47| 1841220 | 257 | 204 | 330 | 367 | 551 | 7.34 | 918
021 | 043 | 084 | 1.20| 1.71| 214 | 257 | 300 | 343 | 3856 (428 | 643 |85 [107

024 | 040 | 008 | 1.47 | 106 | 2.45 (204 | 3.43 | 302 | 441 (400 | 7.34 | 979 (1224
028 | 055|100 | 1.65| 220 | 275 |3.30 | 385 | 441 | 4946 [ 551 | 824 (1102 (1377
031 | 061 | 122 | 184 245| 306 (3.47 | 428 | 490 | 551 | 612 | 9.18 | 1224 |1530

AR E- TR R- 1K

Thermal Expansion based on BlazeMaster® 88738 Orange 734 CPVC
compound.

AL =12eL(DT)

e=3.4x10-5in./in. °F
(Coefficient of Linear Expansion for BlazeMaster® CPVC
Fire Sprinkler Pipe)

L = Length of Run in Feet

AT =Temperature Change in °F

Example: How much will a 40 ft. run of 2" BlazeMaster® CPVC Fire
Sprinkler Pipe expand if the expected ambient temperature will range from
45° F to 85° F?

AL =12el(AT)
AL =12(.000034) x 40 x 40
AL = 65"
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Expansion Loop & Offset Configurations
Hangers or guides should only be placed in the loop, offset or change

of direction as indicated below. Piping supports should restrict lateral
movement and should direct axial movement into the expansion loop.

Loop Offset Change of Direction

]

[] -osriee

Expansion Loop and Offset Configuration

Table IV
Expansion Loop Length in Inches For BlazeMaster® CPVC
Fire Sprinkler Pipe
Length of Run in Feet
MNominal I 3 10 15 20 25 30 S 40 45 (25} L] o9y 120 160
o Lenath of Loop (in)

Stzo Temperature = 100°F-30°F. AT » 70°F
e 1050 7 1" 13 15 17 18 20 21 22 24 28 2 an 42
” 1318 8 12 14 7 19 20 -3 4 5 il k| 3B 41 47
(O 1650 9 3 16 ] 21 23 o5 o6 28 30 35 40 &6 3
T 1900 1] 14 15 2 = 26 x F- a0 x k- a 49 or
r 23718 " 6 0 -] 25 27 kel x 34 35 42 45 ] (=]
2T ZETS 12 18 21 -] 14 a0 = k-] ar e 45 Lz @ ™
h 3 a500 13 19 b3 i i} a3 & b &1 43 7] 58 & tid

Mm

NOTE: Table IV is based on Stress & Elasticity at 100°

[3ED(AL)

I= \ 2s

£ - Length of Expansion Loop in Inches

E =Modulus of Elasticity at 100° F

D = Average 0.D. of Pipe

AL = Change in Length of Pipe Due to Change in Temperature
(Table 1l1)

S = Working Stress at 100° F (Table I)

Example: How much expansion can be expected in a 200 ft. run of
2" BlazeMaster® CPVC Fire Sprinkler Pipe and how long should the
expansion loop be to compensate for this expansion?

(The expected temperature range will be from 40° F to 110° F).
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First Find:

AT = (Change in Temperature)
AT=T2-T1

AT = 110°F — 40°F

AT =70°F

To Find:

Al=(Amount of Expansion in inches from Table Ill)

AL = AL of 160 ft. with a AT of 70°F + AL of 40 ft. with a AL of 70°F
AL=457"+1.14"

AL=571"

OR

AL =12eL(AT)

e =3.4 x10-5 (from Table Il)

L = Length of Run in Feet

AT = Change in Temperature in °F
AL =12 x.000034 x 200 x 70
AL=571"

To find the length of the expansion loop or offset in inches:

(3ED(AL)

}_‘=
\ 28

£ - Length of Expansion Loop in Inches

E = Modulus of Elasticity at 110° F (Table I)

D = Average 0.D. of Pipe

AL = Change in Length of Pipe Due to Change in Temperature
(Table I11)

S =Working Stress at 110° F (Table I)

i [3ED(AL)
V7 2s
£=, 13 X 370000 X 2.375 X 5.71
V 2 X 1415
¢=V 5319
f=7293"
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Review - Do’'s & Don’'ts

Do's

e |nstallation should be made only by a qualified installer or contractor in
accordance with all applicable codes and requirements.

¢ Read and follow the installation instructions.

e Follow recommended safe work practices.

e Make certain that thread sealants, gasket lubricants, or firestop
materials are compatible with CPVC.

e Keep pipe and fittings in original packaging until needed.

e Cover pipe and fittings with an opaque tarp if stored outdoors.

e Follow proper handling procedures.

e Use tools specifically designed for use with plastic pipe and fittings.

e Use the proper solvent cement and follow application instructions.

e Use a drop cloth to protect interior finishes.

e Cut the pipe ends square.

e Deburr and bevel the pipe end with a chamfering tool.

e Rotate the pipe 1/4 turn when bottoming pipe in fitting socket.

e Make certain no solvent cement is on sprinkler head and adapter
threads.

e Make certain that solvent cement does not run and plug the sprinkler
head orifice.

e Follow the manufacturer's recommended cure times prior to pressure
testing.

e Fill lines slowly and only at a proper pressure.

e Bleed the air from the system prior to pressure testing.

e Support sprinkler head properly to prevent lift up of the head through
the ceiling when activated.

e Keep threaded rod within 1/16” of the pipe or use a surge arrestor.

e Install NIBCO BlazeMaster® CPVC Fire Sprinkler Products in wet
systems only.

e Use only insulation and/or glycerin and water solutions for freeze
protection.

e Allow for movement due to expansion and contraction.

e Renew your NIBCO BlazeMaster® CPVC Fire Sprinkler Products
installation training every two years.

Don'ts

e Do not use edible oils such as Crisco® as a gasket lubricant.

e Do not use petroleum or solvent-based sealants, lubricants, or fire stop
materials.

e Do not use any glycol-based solutions as an anti-freeze.

e Do not mix glycerin and water solutions in contaminated containers.

¢ Do not use solvent cement that exceeds its shelf life or has become
discolored or jellied.

e Do not allow solvent cement to plug the sprinkler head orifice.

e Do not connect rigid metal couplers to CPVC grooved adapters.

e Do not thread, groove, or drill CPVC pipe.

e Do not use solvent cement near sources of heat, open flame, or when
smoking.

e Do not pressure test with air.
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e Do not pressure test until recommended cure times are met.

e Do not exceed proper pressure for testing.

* Do not use ratchet cutters below 50°F.

e Do not use CPVC pipe that has been stored outdoors, unprotected and is
faded in color.

e Do not allow threaded rod to come in contact with the pipe.

e Do not install NIBCO BlazeMaster® CPVC Fire Sprinkler Products in
cold weather without allowing for expansion.

e Do not install NIBCO BlazeMaster® CPVC Fire Sprinkler Products in dry
systems.

e Do not allow puddling of cement in fittings and pipe.

Do not use dull or broken cutting tool blades when cutting pipe.

DISCLAIMER OF WARRANTIES

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA
CONSIDERED ACCURATE. HOWEVER, NIBCO MAKES NO
WARRANTY EXPRESSED OR IMPLIED, INCLUDING BUT NOT
LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE REGARDING THE
ACCURACY OF THIS DATA OR THE RESULTS TO BE OBTAINED
FROM THE USE THEREOF.
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NIBCO MATERIAL SAFETY DATA SHEET Ditn Sevtsad 4T 2008

Supsrsadus. Crignal

e pumoss of comeliar Safaty and Health Act and shall not be wnd for any other pupase.
o Iy azanss, @ any, of the
In the insaret of satety JOUT SETCioywes. I08NIS 0C COMIACON of this snsat
SECTION |
MANUFACTURER'S NAME Transporiatien Emergencias:
5 Comoration for KIBCO CHEMTREC. (200) 424-5300
ADORLSS Madical Cmergencies:
17100 South Man Sireet, Gardena, CA 00248 TE COMPANY (24 Hour o | {800} 851-5328
Business: (310} 098:3353 FAX_ (310) 0383390
CHEMICAL MAME and FAMILY TRADE KAME:
Sotvent Cement for CPVC Puastc Pipe HISCO B ATEMASTERS FF- 1000 RED CEMENT FOR CPVE PLASTIC PIE
stureof and Ougonis Stvens FORMULA Fopretry_____
SECTION Il - HAZARDOUS INGREDIENTS
Kong of the ngreciants. helow are ksied a5 DUPONT
carcinogans by IARC. NTP of D5HA CASs APPRON Y ACGRATLY ACGIMSTEL OSHAPEL OSHASTEL A1 AL 0} STEL
CRiGNnated Polping Chionide Resin (TFVC] NONHAZ NiA WA
Tewatrpdofursn (THF™ 109995 40-%9 20 PPM WoPPM 200 PPM 250PPM SOPPM T5PPM
Matnyt Extryl Kotone (MEX) 78433 416 00 PPM 00PPM 200 PPM 300 FPM
Cytohuranong 108940 1-8 20 PPM Skin 80 PP
Aceicre ET-84-1 515 SCOPPM TSOPPM 1000 FPM
ANal the eenstmuants ef Isind o s TSCA ¥ US P4, oe a1 axsmpt from that Bstng
* Titie bt Sechon 313 Suppler Notitcason This ek chemicais “S4ction 313 o e EMANGANCy PENNNG and
2 taHoern Ast of 1985 o it mus aftrtesd for
{A) Dupess ans RASF mig's Atengessin Exposurs Lime (AEL) ol
“irkxmation found in @ nepart from he Natonal Tasicoiogy Program (NTI) THF!
bamors im animals. i the stady the rats and mice wes exposed bo THF vapol levels up fo IBetime], 8 hours'day, Tesl
BULK SHIPPING INFORMATION | CONTAINERS LARGER THAN DT LITER SPECIAL MAZARD DF SICNATIONS
DT Shipping Kame: Actheshvn HMIS NFPA HAZARD RATING
DOT Hazard Class. 3 HEALTH 2 2 - MINIMAL
neniffcaton Numbee N 1133 FLAMMABILITY ] 3 1+ BLIGHT
Packagng Ceoun " REACTIVITY. [ 1 2+MODERATE
Label Regared. Frammatis Ligud PROTECTIVE 3-SERIOUS
ECQUIFMENT. B-H 4-SEVERE
SHIPPIRG INFORMATION FOR CONTAINERS LESS THAM ONE LITER B = Eye, Hand/Siin (for nommal schrent-skdng actiies)
DT Shipping Mame: Consumer Commodty # = By, Mand'Shin, Respiratory
COT Hazard Class CRMD [mmeesic igks)
SECTION IIl - PHYSICAL DATA
APPEAHAMCE DOOR BOILING POINT 'F T)
Freal. modiam synpy bgusd Exemnal 151°F (67*C) Based on fiest boding componnt THF
SPLCHIC GRANITY {737 2 367 @3'C 227 WAPOR PRLSSURL fmm Mg} PERCENT VOLATILE BY YOLUME %)
Typical 1.0 = (L0480 T4 mm M. barsed on frat boisng Appron. 70 - 80%
eompanant THF @ 30°C (E7°F)
VAPOR DENSITY [Ar =1} FVAPORATION RATE (RUAC = 1) SOLUBILITY IN WATER
248 =14 Soteent portun comphiely solbie o wale

VDT STATEMENT. VOC s manufacked 720 GramsLiies_Masemorm VO emission pur SCAGHD Al 1182, Tes! Metrod 318A 450 Grams/Lite
SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT FLAMMABLE LIMITS LEL
S4F (20°CI TCC Based on THE IPERCENT BY VOLUME) 20
FIRE EXTINGLISHING MECLA
Al Purph K* pitassium eal, any BC 5 Soan smal fres. Ust
of a wales fog by o
SPECIAL FIRE FIGHTING PROCEDURES
Evacuaie sncloasd ear Stay upaed Clots quanar quirs a8l separsan,
Lt of 1 watee o Ly rained personnel Gan exanguish smaliaege fres and e
v a k inlo sewers of . U waler sp, rom scurce ol ignition and to dacene vaeon.
URUSUAL 1 IRE AND LXPLOSION NAZARDS
Fire hazand igh volatiity e r and mary bravel 10 sourcela) of ignition at of near greund of ks beveis) and flash
bach
iy 1L
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SECTION V - HEALTH HAZARD DATA
| FRIMARY ROUTES

OF ENTRY X rralaon X Shin Coract Eye Conact Ingaston
EFFECT OF CVEREXPOSURE
ACUTE:

lohalsen, MMMrmn«mawmmmm w«mwmm
Confogpel Skin imitant W ‘with peoionged contact
JEIICEET AR g the
Lz Conlags, e infary contact with the bausd Vs
Inogstion: Woceraely foalc. ay CIUSe FausRa. womiting, diamhea. May cause mental suggshnass.
CHRONIC: T wm THF for 30 daya.
T function. The WOEL 10 b 200 pom
bae [ [T Has ) o
W NE AGGRAVATED BY EX Ineaividiials With pim-auEsing 05nases of T #7655, SKin o DSAIOn SyMnm may have inceased
FMERGRNCY AND FIRST AlD PROCEDURES
lohalscn, iy VAPOIN, FRME 18 el Give arficial respiranon. If Brawming i dfficult, ghe eqgen. Cal

Eerysician
Flush eyas with pianty of wader for 15 minusss and call 3 physcan.

Esg Contacz.
Shin Contpt. ez eontaminated clothing and shoss Wase skin we plasty of Scap and waser for 1 8ast 15 miruses. I imeshon devsicns, st
medical utfeston.
Ingestion v 1 or 2 glasses of wanes of il Do ol nduce =1 imeneiatesy
SECTION VI - REACTIVITY
DITIoNS T0 AvaiD
STABLE x Pree) aparks, opan fama o p—
IHCOMPATIBILITY
Rl A inorgankc ackts chiocnated compounds,
HAZARDOUS DECOMPOSITION PRODUCTS
Wihen Forced | tuin, this geaduct ghs cut cartaon dhawide, hydvogen chicride and smuks.
HAZARDOUS WA mnm TO AVDID

SECTIDN Vil - SPII..I.. OR LEAK PRDCE!JIJRES

!l’m \'O OE TAKEN B CASE MATORIAL |5 RELEASED OR SPILLID

Contain Boud Wi Sand o i, AbSoMm win

e or ang transtet for recoery o dsposal. wmmm
WASTE DISPOSAL METHOD
Fellow local, Stata diaps Fusnsate quaeatan pr
drans. Emoty aed Maramous Waste Cooe (DAL 214.
SECTION Vil - SPECIAL PROTECTION INFORMATION
PROY Specity oo}
Amoaphedic leenis coneained in Socton B e
placs in ha of Usa 1 eey fer 3 gingla
short-lem erpcee. For whee short-lem may b wded use o
seif.contaned tanatiing
i
Lise onfy with 30equUata ventiation. PTovide suMicient ventiation in volma and pamien 10 keep Bl rpasun B8t forin in Saction B
Ume onfy exsiosion proal ventfabon equsment.
A Coalid 1UDDET RS for TOCATITEIECn. U of Ieamiie mwmmﬁ.

crema tace shind,

or |lnlm-lt e ——
o NT AN TENIC

SECT[ON 1X - SPECIAL PRECAUTIONS
PRECALTIONS 10 e TAREH N HANDLING 2D &
it 1 the S350 botabin 40°F - SO0°F (800 - 32401 manrmm 081k, 000 810400 e S o ko, o] Cubgo st o it

Use with "es, this pn
| GTHER FRECAUTIONS
tabal. shoula s
wleciically grounded
P
[t
1 bise:l
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NOTES
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