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CPVC: Plastic Piping and Fitting Systems for Hot- and Cold-Water Distribution

1. PRODUCT NAME

Chlorinated Polyvinyl Chloride (CPVC) Plastic Pipe
and Fittings for Hot- and Cold-Water Distribution Sys-
tems.

2. MANUFACTURERS

To get a list of member manufacturers, visit our web-
site at: https://www.ppfahome.org/page/cpvc.

3. PRODUCT DESCRIPTION

Basic Use:

Hot- and cold-water distribution systems, including
water recirculation lines. CPVC pipe can be used in
residential, commercial, and industrial applications.
CPVC CTS SDR 11 pipe and fittings are used in the
systems described.

Pipe and fittings are typically joined by solvent ce-
menting or mechanical fittings. Connections between
CPVC pipe and other piping materials are accom-
plished by use of adapter fittings. These fittings utilize
threaded joints, compression connections, flanges, or
mechanical connections.

Composition and Materials:

CPVC is a thermoplastic material, and the CPVC
compounds meet the requirements of Class 23447 as
referenced in ASTM D1784.

Grades and Sizes:

CPVC pipe and fittings are available in Copper Tube
Size (CTS) 1/2 through 2 inches and in Iron Pipe Size
(IPS) 1/4 through 24 inches. CPVC IPS pipe is avail-
able as Schedules 40 and 80 or SDR-PR pipe. The CTS
pipe has the same outside diameter as copper tube.
The IPS pipes have the same outside diameter as the
corresponding sizes of steel pipe. CTS is available in
sizes 1/2 through 2 inches. For installations larger than
2 inches, Schedules 40 and 80, and SDR-PR pipe are
available in sizes up to 12 inches.

Limitations:

SDR 11 CTS CPVC pipe and fittings are pressure-rat-
ed for continuous use at 400 psi at 73.4°F and 100 psi
at 180°F. Each size of the Schedules 40 and 80 pipe
have a different pressure rating and as the temperature
increases, the pressure rating decreases. Consult the
tables in ASTM F441 for full details. Under no cir-
cumstances should the temperature exceed 180°F for
pressure piping.

Plastics are affected by ultraviolet radiation. Pigments
are added to the CPVC materials to shield them from
radiation effects. CPVC piping can be exposed to sun-
light during construction; however, prolonged expo-
sure to the sun is not advised unless protected by a
light colored water-based latex paint.

4. TECHNICAL DATA

Applicable Standards:

ASTM D2846 or CSA CAN/CSA B137.6 apply to
CPVC SDR 11 (CTS) pipe and fittings. ASTM F441
applies to Scheduless 40 and 80 pipe. ASTM F442 ap-
plies to SDR-PR pipe. ASTM F438 applies to Sched-
ules 40 socket fittings. ASTM F3328 and F493 applies
to solvent cements for CPVC.

Quality Control:

Most pipe and fittings are evaluated and listed by an
ANSI-accredited third party listing agency (e.g., NSF,
IAMPO, R&T, CSA, ICC-ES or UL). These agencies
certify CPVC piping as conforming with NSF/ANSI-
14 and NSF/ANSI/CAN-61 for use in potable water
systems and for strength and durability requirements.
Contact the manufacturer for more information.

Chemical Resistance:

CPVC pipe and fittings are resistant to chemicals used
in disinfecting potable water. CPVC pipe resists cer-
tain chemical actions on the exterior of the pipe when
located in hazardous environments. Contact the manu-
facturer for a detailed list of chemicals CPVC pipe can
resist.
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Flow Characteristics:

CPVC pipe does not corrode or accumulate mineral
deposits. CPVC pipe should be designed with a water
flow rate between 8 feet per second (shown in Table
1). Water velocities in excess of 5 feet per second are
not recommended for large diameter (greater than 6
inches) IPS CPVC systems.

Friction loss for flow through fittings is based on the
equivalent length of pipe. Equivalent lengths of pipe
for CTS fittings 1/2 inch through 2 inches are shown
in Table 2. Consult the manufacturer’s published ta-
bles for dimensions, friction loss data, and equivalent
length of pipe for IPS Schedules 40 and 80 fittings.

Water Hammer:
The intensity of water hammer in CPVC pipe is ap-
proximately 1/3 the intensity of copper or steel pipe.

Laying Lengths:

CPVC pipe is available in 10 and 20 foot lengths. The
smaller sizes (1 inch max.) of CPVC CTS are also
available in coils. Minimum laying lengths for CPVC
SDR 11 (CTS) fittings are identified in Table 3.

Expansion and Contraction:
CPVC pipe has a higher coefficient of expansion and
contraction than metallic pipe. The coefficient of linear
expansion for CPVC plastic is 0.000034 in/in/°F. This
translates into an expansion of 2.04 inches for every 50
feet with a temperature change of 100°F.

Where CPVC pipe is installed in long straight lengths,
compensation for expansion and contraction must be
provided. This can be accomplished at changes in
direction or with offset piping arrangements such as
loops or bends so that pipe flexibility provides for ther-
mal expansion.

Hangers and Supports:

CPVC pipe must be supported at 3 foot intervals for
pipe 1 inch and less in diameter and 4 foot intervals for
pipe 1 1/4 to 2 inches. For larger sizes of Schedules 40
and 80 pipe, consult the tables that show support spac-
ing as a function of both size and temperature.

Vertical pipe shall be supported at each floor level with
mid-story guides. Where the design engineer has made
provisions for expansion they must be followed. Install
hangers and supports to allow for thermal expansion
and contraction. Avoid the use of hangers and supports
that contain chemicals that are known as plasticizers.

Fire Rated Penetrations:

CPVC pipe and fittings may be used in residential,
commercial, and industrial buildings, even those that
require non-combustible construction.

Through penetrations of fire-resistance-rated assem-
blies, CPVC pipe is accepted in the model building
codes when such assemblies have successfully met
the requirements of ASTM E814. These penetra-
tion assemblies are listed by ANSI accredited testing
agencies such as UL and Intertek. Verify local code
interpretations related to through penetrations with
the jurisdiction having authority. Refer to the local
building department for regulations concerning use of
CPVC pipe and fittings.

Flame Spread and Smoke Developed
Rating:

When tested in an ASTM E84 tunnel, water-filled
CPVC pipe (2 1/2 inches and smaller) had a flame
spread of 25 or less and smoke-developed rating of 50
or less. Contact pipe manufacturers for additional in-
formation.

5. INSTALLATION

Preparatory Work:

All CPVC pipe must be cut square with a sharp tool:
a wheeled tubing cutter or ratchet cutter for CTS, a
miter saw, or a power saw designed for that use Pipe
ends must be deburred (inside and outside) and wiped
clean and dry. The chamfer should be between 10 and
22 degrees.

Methods:

Solvent cementing of CPVC pipe and fittings requires
joint preparation. The joint is made while the solvent
cement is still wet. Follow the manufacturer’s instruc-
tions for proper application and use of the CPVC sol-
vent cements and as provided by the pipe and fitting
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manufacturer printed on the container label. Check the
local code for approval prior to use and follow the in-
structions on the can label.

When threaded adapter fittings are in-
stalled, apply joint tape or paste thread
sealant that is specifically approved
for use with CPVC to the male threads.
Adapter fittings must be installed in ac-
cordance with the manufacturer’s
installation instructions.

Precautions for Joining With Solvent

Cements:

Solvent cementing CPVC pipe and fittings should be
performed in well-ventilated locations. Contact of
primer and solvent cement with the skin should be
avoided. Eye protection is recommended during sol-
vent cementing. See ASTM F402 for more safe han-
dling details.

Protect pipe from contact with sharp objects or build-
ing materials such as nails and metal studs. Care must
be exercised to avoid rough handling or abrasion of the
pipe and fittings. CPVC pipe should not be installed in
close proximity to high heat sources.

Plumbing Codes:

CPVC pipe is permitted to be used in hot- and cold-
water distribution systems, without limitation, in the
following model plumbing codes: TAPMO Uniform
Plumbing Code, ICC International Plumbing Code,
National Plumbing Code of Canada, and NSPC Na-
tional Standard Plumbing Code.

Verify with the local code
enforcement authorities having
jurisdiction that CPVC piping is
approved for hot- and cold-water
distribution systems.

6. AVAILABILITY AND
COST

Availability:

CPVC pipe and fittings are available through local
plumbing and supply wholesalers, hardware stores,
and farm and home centers throughout the United
States and Canada.

Cost:
The cost of CPVC installed pipe is less than metallic

piping materials used in hot- and cold-water distribu-
tion systems.

7. WARRANTY

CPVC pipe and fittings manufacturers generally war-
rant that their pipe and fittings are free from defects
and conform to designated standards.

However, most warranties contain limitations such
as, for example, they are only applicable to pipe and
fittings installed following the manufacturer’s instal-
lation instructions. Warranties should be read care-
fully. Pipe and fittings manufacturers are not re-
sponsible for improper use, handling, or installation
of the product.

8. MAINTENANCE

Normal maintenance as required.

9. TECHNICAL
SERVICES

Manufacturers of CPVC pipe and fittings will provide
technical manuals and engineering data upon request.

10. MORE INFORMATION

Additional product information is available upon
request from the Plastic Pipe and Fittings Association
(PPFA) at: https://www.ppfahome.org/page/cpvc.
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TABLE 1:
FRICTIONAL LOSSES FOR CTS CPVC PIPE AT
DIFFERENT WATER VELOCITIES

% CTS % CTS 1” CTS

VE{‘F%(STY %l?l\\g HEAD LOSS* %191\\/?; HEAD LOSS* %191\% HEAD LOSS*
(FEET) (PSI) (FEET) (PSI) (FEET) (PSI)

2 114 | 428 | 186 | 247 | 278 | 120 | 411 207 | 090

4 220 | 1556 | 675 | 494 | 1002 | 434 | 822 747 | 324

5 287 | 2364 | 1025 | 617 | 1512 | 655 | 1027 | 1128 | 4.89

6 344 | 3307 | 1434 | 740 | 2118 | 918 | 1232 | 1581 | 6.85

8 459 | 5641 | 2445 | 987 | 3610 | 1565 | 1643 | 2694 | 11.68

10 574 | 8535 [ 3700 | 1234 | 5449 | 2366 | 2054 | 4073 | 17.66

12 6.89 | 11977 | 51.92 | 14.81 | 76.58 | 24.65 | 24.65 | 5727 | 24.83

14 CTS 14%” CTS 2” CTS

VE(LF%%TY (Fél?% HEAD LOSS* %191\% HEAD LOSS* (Fég% HEAD LOSS*
(FEET) (PSI) (FEET) (PSI) (FEET) (PSI)

2 6.14 164 | 071 | 858 | 134 | 058 | 1472 | 102 | 044

4 1228 | 593 | 257 [ 1717 | 484 | 210 | 2944 | 368 1.60

5 1536 | 898 | 389 [2446 | 731 | 317 | 3681 | 556 | 241

6 1843 | 1258 | 545 | 2575 | 1025 | 444 | 4417 | 780 | 3.3%8

8 2457 | 2142 | 929 | 3434 | 1747 | 757 | 5889 | 1328 | 576

10 3071 | 3238 | 14.04 | 4292 | 2640 | 1144 | 7361 | 2008 | 871

12 36.85 | 4529 | 19.63 | 51.50 | 37.00 | 88.33 | 8833 | 28.16 | 12.21

*Head Loss/100” of pipe

TABLE 2:
APPROXIMATE EQUIVALENT LENGTH OF PIPE (ft.)
CPVC SDR (CTS) PIPE FITTINGS

PIPE SIZE 90° 45° THROUGH | THROUGH
(IN) ELBOW | ELBOW | TEERUN | TEE BRANCH
v 1.6 0.8 1.0 3.1
Y, 2.1 1.1 1.4 4.1
1 2.6 1.4 1.7 5.3
1% 3.5 1.8 23 6.9
1% 4.0 2.1 27 8.1
2 52 2.8 3.5 10.3
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TABLE 3:
MINIMUM LAYING LENGTHS OF CPVC CTS PIPE FITTINGS (in.)

NOll}’IIII}EAL ELBOW | 45° ELBOW |  TEE COUPLING
SIZE (IN) & U G A

v 0.382 0.183 0.382 0.102

% 0.507 0.235 0.507 0.102

1 0.633 0.287 0.633 0.102

1V 0.758 0.339 0.758 0.102

17, 0.884 0.391 0.884 0.102

2 1134 0.495 1134 0.102

Minimum Dimensions from Center to End of Socket
(Laying Length) for CPVC 41, SDR 11 Plastic Pipe and Tubing Fittings A.B.C.
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Disclaimer:

The information herein has been prepared solely from publicly available sources or from consensus positions adopted by manufacturers
of these products or other interested parties in the industry. PPFA disclaims warranties, expressed or implied, as to the fitness for any
particular purpose or suitability for any specific installation.
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