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Joining FlowGuard Gold® Pipe and Fittings

1. CUTTING. FlowGuard Gold pipe can be easily cut with a wheel type
plastic pipe cutter, ratchet cutter or fine tooth saw. Ratchet cutters
should be sharpened regularly. When saw cutting, a miter box should
be used to insure a square cut. Cutting pipe as squarely as possible
provides optimal bonding area within a joint. If any indication of damage
or cracking is evident at the pipe end, cut off at least 2 inches beyond
any visible crack.

2. DEBURRING/BEVELING. Burrs and filings can prevent proper contact
between pipe and fitting during assembly and should be removed from
the outside and inside of the pipe. A chamfering tool is preferred, but a
pocketknife or file are also suitable for this purpose. A slight bevel on
the end of the pipe will ease entry of the pipe into the fitting socket and
minimize the chances of pushing solvent cement to the bottom of the
joint.

3. FITTING PREPARATION. Using a clean, dry rag, wipe dirt and moisture
from the fitting sockets and pipe end. Check the dry fit of the pipe and
fitting. The pipe should make contact with the socket wall 1/3 to 2/3 of
the way into the fitting socket. At this stage, pipe should not bottom
out in the socket.

4 & 5. SOLVENT CEMENT APPLICATION. Use only CPVC cement
conforming to ASTM F 493 or joint failure may occur. Yellow one-
step cement may be used without primer. If a primer is required by
local plumbing codes, a primer conforming to ASTM F 656 should be
used. When making a joint, apply a full even layer of cement on the
pipe O.D. for a distance slightly greater than the depth of the socket
of the fitting. Coat the fitting socket with a medium layer of cement
avoiding puddling inside the system. Apply a second full even layer of
cement on the pipe O.D. Too much cement can cause clogged
waterways. Do not allow excess cement to puddle inside the fitting
and pipe assembly as this may lead to premature failure.

6. ASSEMBLY. Immediately insert the pipe into the fitting socket, rotating
the pipe 1/4 to 1/2 turn while inserting. This motion ensures an even
distribution of cement within the joint. Properly align the fitting. Hold
the assembly for approximately 10 seconds, allowing the joint to set-
up. An even bead of cement should be visible around the joint. If this
bead is not continuous around the socket edge, it may indicate that
insufficient cement was applied. In this case, remake the joint to avoid
potential leaks. Wipe excess cement from the pipe and fittings surface
for an attractive, professional appearance.

SET AND CURE TIMES. A joint which has cured sufficiently to pressure
test may not exhibit its full joint strength. Solvent cement set and cure
times are a function of pipe size, temperature, and relative humidity. Curing
time is shorter for drier environments, smaller sizes, and higher
temperatures. Refer to the following table for minimum cure times after
the last joint has been made up before pressure testing can begin. Use of
primer and/or the presence of hot water extends cure time required for
pressure testing.

MINIMUM CURE PRIOR TO PRESSURE TESTING AT 100 PSI
                                 Ambient Temperature
      Pipe                       During Cure Period

60°F 40°F 32°F 0°F
1/2" 10 min. 10 min. 15 min. 30 min.
3/4" 10 15 15 30
1" 10 15 20 30
1-1/4" 10 15 20 30
1-1/2" 15 15 30 45
2" 15 15 30 60

Special care should be exercised when assembling FlowGuard Gold systems
in extremely low temperatures (below 40°F) or extremely high temperatures
(above 100°F). In extremely hot temperatures, make sure both surfaces to
be joined are still wet with cement when putting them together.

TESTING. Once an installation is completed and cured per these
recommendations, the systems should be hydrostatically pressure tested in
accordance with local code requirements. When pressure testing, the system
should be filled with water and all air bled from the highest and farthest
points in the run. If a leak is found, the joint must be cut out and discarded.
A new section can be installed using couplings. During sub-freezing
temperatures, water should be blown out of the lines after testing to
eliminate potential damage from freezing. Do not test with compressed
air or other gases. Charlotte Pipe will not be responsible or liable for
damages from injuries or death to persons or damage to property
from air testing or for claims for labor and/or materials allegedly
resulting from failures of our products. By virtue of their
compressibility, compressed air and other gases contain large amounts
of stored energy which present a serious safety hazard should a system
fail for any reason.

1. 2. 3.

4. 5. 6.

FlowGuard Gold is a registered trademark of The Lubrizol Corporation.
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Nominal "G" min. "J" min. "N" min.
Size (in.) in. (mm) in. (mm) in. (mm)

1/2 0.382 (9.70) 0.183 (4.65) 0.102 (2.59)
3/4 0.507 (12.88) 0.235 (5.97) 0.102 (2.59)
1 0.633 (16.08) 0.287 (7.29) 0.102 (2.59)

11/4 0.758 (19.25) 0.339 (8.61) 0.102 (2.59)
11/2 0.884 (22.45) 0.391 (9.93) 0.102 (2.59)
2 1.134 (28.83) 0.495 (12.57) 0.102 (2.59)

Minimum Dimensions From Center To End Of Socket
(Laying Length) For CPVC 41, SDR 11 Fittings Nominal

Size
(in.) 73.4° F (23° C) 180° F (82° C)

1/2 400 100
3/4 400 100
1 400 100

11/4 400 100
11/2 400 100
2 400 100

Pressure Rating, PSI

Pressure Ratings For CPVC 4120, SDR 11 Plastic Pipe

1/2 0.625 (15.9) ±  0.003 (±  0.08) 0.068 (1.73) + 0.020 (+ 0.51)
3/4 0.875 (22.2) ±  0.003 (±  0.08) 0.080 (2.03) + 0.020 (+ 0.51)
1 1.125 (28.6) ±  0.003 (±  0.08) 0.102 (2.59) + 0.020 (+ 0.51)

11/4 1.375 (34.9) ±  0.003 (±  0.08) 0.125 (3.18) + 0.020 (+ 0.51)
11/2 1.625 (41.3) ±  0.004 (±  0.10) 0.148 (3.76) + 0.020 (+ 0.51)
2 2.125 (54.0) ±  0.004 (±  0.10) 0.193 (4.90) + 0.023 (+ 0.58)

Nominal
Size
(in.) Average Tolerance Minimum Tolerance

Outside Diameter, In. (mm) Wall Thickness, In. (mm)

Outside Diameters and Wall Thickness For CPVC 41, SDR 11 Plastic Pipe

Socket Length, Inside Diameter
In. (mm) In. (mm) Socket Entrance Socket Bottom
"C" min. "D" min. "EA" min. "EB" min. "F"

Nominal
Size "A" "A" "B" "B"
(in.) Average Tolerance Average Tolerance

1/2 0.633 (16.08) ±  0.003 (±  0.08) 0.619 (15.72) ±  0.003 (±  0.08)
3/4 0.884 (22.45) ±  0.003 (±  0.08) 0.870 (22.10) ±  0.003 (±  0.08)
1 1.135 (28.83) ±  0.003 (±  0.08) 1.121 (28.47) ±  0.003 (±  0.08)

11/4 1.386 (35.20) ±  0.003 (±  0.08) 1.372 (34.85) ±  0.003 (±  0.08)
11/2 1.640 (41.66) ±  0.004 (±  0.10) 1.622 (41.20) ±  0.004 (±  0.10)
2 2.141 (54.38) ±  0.004 (±  0.10) 2.123 (53.92) ±  0.004 (±  0.10)

Socket Entrance Diameter, In. (mm) Socket Bottom Diameter, In. (mm)

Tapered Socket Dimensions For CPVC 41, SDR 11 Plastic Fittings

Wall Thickness, In. (mm)

0.500 (12.70) 0.489 (12.42) 0.068 (1.73) 0.102 (2.59) 0.128 (3.25)
0.700 (17.78) 0.715 (18.16) 0.080 (2.03) 0.102 (2.59) 0.128 (3.25)
0.900 (22.86) 0.921 (23.39) 0.102 (2.59) 0.102 (2.59) 0.128 (3.25)
1.100 (27.94) 1.125 (28.58) 0.125 (3.18) 0.125 (3.18) 0.156 (3.96)
1.300 (33.02) 1.329 (33.76) 0.148 (3.76) 0.148 (3.76) 0.185 (4.70)
1.700 (43.18) 1.739 (44.17) 0.193 (4.90) 0.193 (4.90) 0.241 (6.12)

ASTM D 2846
Standard Specifications

for

PIPE AND FITTINGS
for

HOT- AND COLD-WATER
DISTRIBUTION SYSTEMS

All information contained herein is given
in good faith without guarantee of
completeness or accuracy. If additional
information is needed, please contact
Charlotte Pipe and Foundry Company.

STORAGE
FlowGuard Gold pipe should be covered
with a non-transparent material when
stored outside for a long period of time.

MADE IN

U.S.A.

FlowGuard Gold® Technical Manual
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FLOWGUARD GOLD® COPPER TUBE SIZE (CTS) CPVC
SDR 11 PIPE AND FITTINGS FACT SHEET

System
• FlowGuard Gold® Copper Tube Size CPVC SDR

11 Pipe and Fittings for Hot and Cold Water
Systems.

Standards
• ASTM D 2846 SDR 11 Pipe and Fittings

• ASTM F 493 Solvent Cement

• NSF Standard 14 Dimensional Standard

• NSF Standard 61 Health Effects

Cell Class
• 24448 (Type IV, Grade 1) CPVC 4120 per ASTM

D 1784.

Maximum Working Temperature
• 180 Degrees Fahrenheit

Maximum Working Pressure
• 400 PSI at 73 Degrees Fahrenheit

• 100 PSI at 180 Degrees Fahrenheit

• See De-rating Factor chart next page.

Joining Method
• Solvent Weld Joints

• Solvent Cement must meet ASTM F 493.

• Where approved by code, yellow one step
cement may be used without primer.

• All other solvent cements must be used with
primer.

Cure Times
• Cure times are a function of air temperature,

water temperature, humidity, and pipe size.
Increase the cure time for colder temperatures
or higher humidity. See cure times chart on 21.

Threaded Joint
• Threading the pipe is not recommended.

• Male adapters with plastic threads are to be used
in cold water applications only.

• Only join to threaded components conforming to
ANSI/ASME B1.20.1 or ASTM F 1498.

• Use Teflon tape. Teflon tape is recommended for
all threaded connections and should be a .4
minimum density, .003" thick, .50% elongation
and chemically inert. To apply start with two

wraps at fitting end, wrap all threads overlapping
half the width of the tape in the direction of the
threads on each wind.

• Avoid over-tightening as this may cause damage
to the thread or the fitting.

• CPVC male and female adapter fittings with
brass threads are recommended.

• When combining plastic and metal threaded
systems, it is recommended that plastic male
threads be screwed into metal female threads
rather than metal male threads into plastic
female threads.

Mechanical Joints
• Brass ferrule compression ring. See Noveon

installation guide for further details.

Thermal Expansion
• .408 inches per 10 degree temperature change

per 100 foot of pipe.

Special Considerations
• Do NOT air test.

• Consult chemical resistant chart in our
FlowGuard Gold® technical manual.

• U.V. sensitivity. Do not install permanently in
direct sunlight without painting with water-based
latex paint, or covering with pipe insulation.

Flame Spread and Smoke Rating for CPVC SDR
11 FlowGuard Gold
• CPVC piping systems are self extinguishing and

will not support combustion. ASTM E 84 is the
test protocol cited in the Uniform Mechanical
Code and International Mechanical Code to
determine a material's suitability for installation
in a plenum area. This is essentially the same
"Steiner Tunnel" test as NFPA no. 255, UL no.
723, and produces similar results. This is a full-
scale burn test using

1/2" and 2" diameter pipe. The pipe was filled
with water and capped on each end.

• Per ASTM E 84, CPVC in sizes 1/2" through 2",
water filled, meets the 25/50 flame and smoke
requirement for plenum application.

• Always follow prevailing code requirements.



24

FlowGuard Gold® Technical Manual

INDEX

ANSI/NSF Standards, 18

ASTM Standards, 18, 20

Backfill, 16

Bend radius, min., 16

Cement, 6, 16, 18, 21

Chamfering, 6

Chemical compatibility, 8

Chlorine, 16

Cleaners, 6

Closed loops, 14

Cold weather, 15

Condensation, 9

Cure times, 16, 21

Cutters

Circular, 6

Ratchet, 6

Dimensions, 20, 22

Disinfection, 16

Expansion loops, 11

HVAC-condensate drain lines, 17

Hangers, 8

Hot water heaters

Electric, 7, 8, 9

Gas, 7, 8, 9

Installation

In-slab, 16

Under-slab, 16

Joining FlowGuard Gold Pipe and Fittings, 21

Low temperature, 15

Metal pipe connections, 7

Metal studs, 8

Model plumbing code approvals, 19

NSF, 18

Painting, 17

Paste sealant, 7

Pipe dope, 7

Pipe sleeves, 16

Plumbing codes, 18, 19

Pressure ratings, 5, 14

Primer, 6

Radiant heating, 16

Relief valve (T/P drainage), 14

Spacing, 8

Specifications, 22

Suggested product specifications, 5

Support

Horizontal, 8

Vertical, 8

Stress crack, 7

Stub-outs, 9

T/P discharge piping, 14

Teflon® tape, 7

Temperature rating, 5, 9, 10, 11, 12, 14

Testing

Air, 17

Hydrostatic (water), 17

Thermal expansion, 9, 10, 11, 12, 14

Thermal conductivity, 9, 10

Thread sealant, 7

Threaded adapters

Female, 7

Male, 7

Transition fittings

Brass/CPVC, 7, 9

Ultraviolet exposure, 17
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Charlotte Pipe is a registered trademark of Charlotte Pipe and Foundry Company.
FlowGuard Gold is a registered trademark of The Lubrizol Corporation.

© 2000-2004 Charlotte Pipe and Foundry Company

Charlotte Pipe and Foundry Company (Charlotte Pipe®) warrants to the original owner of the structure in which its FlowGuard
Gold CTS CPVC Pipe and Fittings (the “Products”) have been installed, that the Products will be free from manufacturing
defects and conform to currently applicable ASTM standards under normal use and service for as long as the single family
residential dwelling is owned and occupied by the original owner, or for a period of five years in all other building types. Buyer’s
remedy for breach of this warranty is limited to replacement of, or credit for, the defective product. This warranty excludes any
expense for removal or reinstallation of any defective product and any other incidental, consequential, or punitive damages. This
limited warranty is the only warranty made by seller and is expressly in lieu of all other warranties, express and implied,
including any warranties of merchantability and fitness for a particular purpose. No statement, conduct or description by
Charlotte Pipe or its representative, in addition to or beyond this Limited Warranty, shall constitute a warranty. This Limited
Warranty may only be modified in writing signed by an officer of Charlotte Pipe.

This Limited Warranty will not apply if:

1) The Products are used for purposes other than the transmission of domestic water.

2) The Products are not installed in good and workmanlike manner consistent with normal industry standards; installed in
compliance with the latest instructions published by Charlotte Pipe and good plumbing practices; and installed in conformance
with all local plumbing, fire and building code requirements.

3) The Products fail due to defects or deficiencies in design, engineering, or installation of the water distribution system of
which they are a part.

4) The Products have been the subject of modification; misuse; misapplication; improper maintenance or repair; damage
caused by the fault or negligence of anyone other than Charlotte Pipe; or any other act or event beyond the control of
Charlotte Pipe.

5) The Products fail due to the freezing of water in the Products.

6) The Products fail due to contact with chemical agents, fire stopping materials, thread sealant, plasticized vinyl products, or
other aggressive chemical agents not compatible with CPVC compounds.

The Limited Warranty will not apply to any Products for which a defect is claimed unless written notice is mailed to Charlotte
Pipe at the address listed below within 30 days after the date of discovery of any such defect.

All products alleged to be defective must be made available to Charlotte Pipe at the following address for verification, inspection
and determination of cause:

Charlotte Pipe and Foundry Company
Attention: Warranty Department

P.O. Box 35430
Charlotte, North Carolina 28235

Any product proved to be defective in manufacture will be replaced F.O.B. point of original delivery, or credit will be issued, at
the discretion of Charlotte Pipe. Purchaser must obtain written permission and/or a return goods authorization and instructions
for return shipment to Charlotte Pipe of any product claimed defective, shipped in error or excess of inventory needs.

Charlotte Pipe products are manufactured to the applicable ASTM standard. Charlotte Pipe and Foundry cannot accept
responsibility for the performance, dimensional accuracy, or compatibility of pipe, fittings, gaskets, or couplings not manufactured
or sold by Charlotte Pipe and Foundry.

Warning: Charlotte Pipe products are not to be used with compressed air or gases. Charlotte Pipe does not recommend that
piping systems that include its products or components be tested with compressed air or compressed gases.
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FlowGuard Gold® CPVC CTS Limited Warranty



To the best of our knowledge the information contained in this publication is accurate. However,
Charlotte Pipe and Foundry does not assume any liability whatsoever for the accuracy or
completeness of such information. Final determination of the suitability of any information or
product for the use to be contemplated is the sole responsibility of the user. The manner of that
use and whether there is any infringement of patents is also the sole responsibility of the user.






