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Preface

This is the third edition of ASME A112.18.1/CSA B125.1, Plumbing supply fittings. 1t supersedes the
previous editions, published in 2011 and 2005.

Together with ASME A112.18.2/CSA B125.2, Plumbing waste fittings, CSA B125.3-10, Plumbing fittings,
and ASME A112.18.6/CSA B125.6, Flexible water connectors, this Standard forms a series to cover
plumbing fittings.

This Standard is considered suitable for use for conformity assessment within the stated scope of the
Standard.

This Standard was prepared by the ASME/CSA Joint Harmonization Task Group on Plumbing Fittings,
under the jurisdiction of the ASME Standards Committee on Plumbing Materials and Equipment and the
CSA Technical Committee on Plumbing Fittings. The CSA Technical Committee operates under the
jurisdiction of the CSA Strategic Steering Committee on Water Management Products, Materials, and
Systems. This Standard has been formally approved by the ASME Standards Committee and the CSA
Technical Committee. This Standard was approved as an American National Standard by the American
National Standards Institute on November 30, 201 2.

ASME Notes:

(1) This standard was developed under procedures accredited as meeting the criteria for American National Standards and
it is an American National Standard. The Standards Committee that approved the code or standard was balanced to
assure that individuals from competent and concerned interests have had an opportunity to participate. The proposed
Standard was made available for public review and comment that provides an opportunity for additional public input
from industry, academia, requlatory agencies, and the public-at-large.

(2) ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

(3) ASME does not take any position with respect to the validity of any patent rights asserted in connection with any items
mentioned in this document, and does not undertake to insure anyone utilizing a standard against liability for
infringement of any applicable letters patent, nor assume any such liability. Users of a standard are expressly advised
that determination of the validity of any such patent rights, and the risk of infringement of such rights, is entirely their
own responsibility.

(4) Farticipation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as
government or industry endorsement of this standard.

(5) ASME accepts responsibility for only those interpretations of this document issued in accordance with the established
ASME procedures and policies, which precludes the issuance of interpretations by individuals.

(6) ASME issues written replies to inquiries concerning interpretation of technical aspects of this Standard. All inquiries
regarding this Standard, including requests for interpretations, should be addressed to:

Secretary, A112 Standards Committee

The American Society of Mechanical Engineers

Three Park Avenue

New York, NY 10016-5990

A request for interpretation should be clear and unambiguous. The request should

» cite the applicable edition of the Standard for which the interpretation is being requested.

» phrase the question as a request for an interpretation of a specific requirement suitable for general understanding
and use, not as a request for an approval of a proprietary design or situation. The inguirer may also include any plans
or drawings, which are necessary to explain the question; however, they should not contain proprietary names or
information.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee.

Interpretations are published on the ASME Web site under the Committee Pages at http://www.asme.org/codes/ as they are

issued.

CSA Notes:

(1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.

(2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains
the responsibility of the users of the Standard to judge its suitability for their particular purpose.
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3)

(4)

(3)

This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code of

good practice for standardization as “substantial agreement. Consensus implies much more than a simple majority,

but not necessarily unanimity”. It is consistent with this definition that a member may be included in the Technical

Committee list and yet not be in full agreement with all clauses of this Standard.

To submit a request for interpretation of this Standard, please send the following information to

inquiries@csagroup.org and include “Request for interpretation” in the subject line:

(a) define the problem, making reference to the specific clause, and, where appropriate, include an illustrative sketch;

(b) provide an explanation of circumstances surrounding the actual field condition; and

(c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the issue.
Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.

This Standard is subject to periodic review, and suggestions for its improvement will be referred to the appropriate

committee. To submit a proposal for change, please send the following information to inquiries@csagroup.org and

include “Proposal for change” in the subject line:

(a) Standard designation (number),

(b) relevant clause, table, and/or figure number;

(c) wording of the proposed change; and

(d) rationale for the change.

X Vf December 2012

Copyright ASME Infarnational

Provided by IHS under license with ASME
Mo reproduction or natwarking parmitted without licanse fram IHS Mot tar Rasala



© The American Society of Mechanical Engineers
© 2012 CSA Group Plumbing supply fittings

ASME A112.18.1-2012/CSA B125.1-12
Plumbing supply fittings

1 Scope

1.1

This Standard covers plumbing supply fittings and accessories located between the supply stop and the
terminal fitting, inclusive, as follows:

(a) automatic compensating valves for individual wall-mounted showering systems;
(b) bath and shower supply fittings;

(c) bidet supply fittings;

(d) clothes washer supply fittings;

(e) drinking fountain supply fittings;

() humidifier supply stops;

(g) kitchen, sink, and lavatory supply fittings;

(h) laundry tub supply fittings;

(i) lawn and sediment faucets;

(j) metering and self-closing supply fittings;

(k) shower heads, hand-held showers, and body sprays; and

(I) supply stops.

1.2

This Standard does not cover

(a) plumbing waste fittings, which are covered by ASME A112.18.2/CSA B125.2;

(b) other devices (e.g., temperature-actuated in-line mixing valves), which are covered by CSA B125.3
or other plumbing product Standards; and

(c) flexible water connectors under continuous pressure, which are covered by ASME A112.18.6/
CSA B125.6.

1.3
Except for push-fit fittings, this Standard does not cover pipes and tubes or pipe and tube fittings.

1.4

In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to satisfy
in order to comply with the standard; “should” is used to express a recommendation or that which is
advised but not required; “may” is used to express an option or that which is permissible within the limits
of the standard; and “can” is used to express possibility or capability.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to define their
application.

1.5

SI units are the units of record in Canada. In this Standard, the inch/pound units are shown in parentheses.

The values stated in each measurement system are equivalent in application; however, each system is to
be used independently. Combining values from the two measurement systems can result in
non-conformance with this Standard.
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All references to gallons are to U.S. gallons.
For information on the conversion criteria used in this Standard, see Annex A.

2 Reference publications

This Standard refers to the following publications, and where such reference is made, it shall be to the
edition listed below, including all amendments published thereto.

ASSE/ASME/CSA Group (American Society of Sanitary Engineering/The American Society of
Mechanical Engineers)

ASSE 1016-2011/ASME A112.1016-2011/CSA B125.16-11

Performance requirements for automatic compensating valves for individual showers and tub/shower
combinations

ASME/CSA Group (The American Society of Mechanical Engineers)
ASME A112.18.2-2011/CSA B125.2-11

Plumbing waste fittings

ASME A112.18.6-2009/CSA B125.6-09
Flexible water connectors

ASME (The American Society of Mechanical Engineers)
A112.1.2-2004
Air Gaps in Plumbing Systems (For Plumbing Fixtures and Water-Connected Receptors)

A112.18.3-2002 (R2008)
Performance Requirements for Backflow Protection Devices and Systems in Plumbing Fixture Fittings

B1.20.1-1983 (R2006)
Pipe Threads, General Purpose, Inch

B1.20.7-1991 (R2008)
Hose Coupling Screw Threads, Inch

B16.18-2001 (R2005)
Cast Copper Alloy Solder Joint Pressure Fittings

B16.22-2001 (R2005.)
Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

B16.26-2006
Cast Copper Alloy Fittings for Flared Copper Tubes

PTC 19.2-1987 (R2004)
Pressure Measurement

PTC 19.5-2004
Flow measurement

CSA Group
CAN/CSA-B64 Series-07
Backflow preventers and vacuum breakers
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B125.3-11
Plumbing fittings

ASSE (American Society of Sanitary Engineering)
1019-2004
Vacuum Breaker Wall Hydrants, Freeze Resistant, Automatic Draining Type

1061-2006
Removable & Non-Removable Push-Fit Fittings

ASTM International (American Society for Testing and Materials)
B117-0/a
Standard Practice for Operating Salt Spray (Fog) Apparatus

B368-97(2003)e1
Standard Method for Copper-Accelerated Acetic Acid-Salt Spray (Fog) Testing (CASS Test)

B380-97(2008)el
Standard Test Method of Corrosion Testing of Decorative Electrodeposited Coatings by the Corrodkote Procedure

B571-97(2008)e1
Standard Practice for Qualitative Adhesion Testing of Metallic Coatings

D968-05eT
Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive

D3359-09e2
Standard Test Methods for Measuring Adhesion by Tape Test

E29-08
Standard Practice for Using Significant Digits in Test Data to Determine Conformance with Specifications

G85-02e1
Standard Practice for Modified Salt Spray (Fog) Testing

ISA (Instrumentation, Systems, and Automation Society)
ANSI/ISA-75.02-2008
Control Valve Capacity Test Procedures

MC96.1-1982
Temperature Measurement Thermocouples

ISO (International Organization for Standardization)

228-1:2000

Pipe threads where pressure-tight joints are not made on the threads — Part I: Dimensions, tolerances and
designation

NSF International
NSF/ANSI 61-2007a
Drinking Water System Components — Health Effects

NSF/ANSI 372-2010
Drinking Water System Components — Lead content
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SAE International (Society of Automotive Engineers)
1512 (1997)
Automotive Tube Fittings

3 Definitions and abbreviations

3.1 Definitions
The following definitions shall apply in this Standard:

Accessible — readily serviceable or readily replaceable.

Accessible design — a design approach for making devices accessible to persons with physical, sensory,
or cognitive disabilities.
Note: Accessible designs were formerly called barrier-free designs.

Accessory — a component that can, at the discretion of the user, be readily added, removed, or replaced
and that, when removed, will not prevent the fitting from fulfilling its primary function.
Note: Examples include aerators, hand-held shower assemblies, shower heads, and in-line flow controls.

Air gap — the unobstructed vertical distance, through air, between the lowest point of a water supply
outlet and the mounting deck of the fitting.

Automatic compensating valve — a water-mixing valve that is supplied with hot and cold water and
that provides a means of automatically maintaining the water temperature selected for an outlet.
Note: Automatic compensating valves are used to reduce the risk of scalding and thermal shock.

Backflow — a flowing back or reversal of the normal direction of flow.
Note: Back siphonage and back pressure are types of backflow.

Backflow prevention device — a mechanical device, whether used singly or in combination with other
devices, that automatically prevents reversal of water flow in a water system due to back pressure or back
siphonage.

Back pressure — pressure higher at the downstream or outlet end of a water system than at a point
upstream.

Back siphonage — backflow caused by below-atmospheric pressure in the water system.

Body spray — a shower device for spraying water onto a bather other than from the overhead position.
Note: An example is a device mounted on a wall below the bather’s head that sprays water in an approximately horizontal
direction and can be fixed or allowed to swivel on a ball joint.

Critical level (CL) — the lowest water level in a fitting at which back siphonage will not occur.

Cross-flow — the exchange of water from one supply to the other without water flowing through the
mixing valve outlet(s).

Defect —

Blister — a dome-shaped defect resulting from loss of adhesion between layers or between one or
more layers and the substrate.

Crack (as applied in coatings evaluation) —
(a) a separation in a coating layer that extends down to the next layer or to the substrate in a
coating that has lost its adhesion; or
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(b) any indication of a crack (e.g., white deposits or corrosion) that results from performance tests,
allows penetration through a plating layer, and did not appear on the surface or part before
performance testing.

Note: Coating surface deformations that appear after performance testing (e.g., stretch marks, flow lines under the

coating, or deformations caused by stress relieving of the substrate) and do not separate, peel, or come loose are not
considered cracks.

Pit — a small depression or cavity.

Surface defect — a pit, blister, crack, peeling, wrinkling, corrosion, or exposure of the substrate
visible to the unaided eye at normal reading distance.

Note: “Unaided eye” includes vision assisted by corrective lenses normally worn by the person inspecting a device for
surface defects.

Diverter — a device that is integral to a fitting or that functions as an accessory and is used to direct the
flow of water from a primary outlet to one or more secondary outlets.

Faucet — a terminal fitting.

Lawn faucet — a faucet designed to be installed horizontally on the outside wall of a building with

male or female IPS threads or copper solder connections on the inlet and hose threads on the outlet.

Notes:

(1) Lawn faucets can be frostproof.

(2) The outlet is usually angled 45° from the horizontal. Lawn faucets include a flange that mounts flush with the
wall.

Sediment faucet — a horizontal faucet with male or female IPS threads on the inlet side and male

hose threads at the outlet spout.

Notes:

(1) The outlet can be angled approximately perpendicularly to the inlet or angled outward.

(2) Sediment faucets were formerly called boiler drains because they were originally designed to drain water from
boilers and release any accumulated sediment. Today they are also used in laundry rooms as hook-ups for
washing machines.

Self-closing faucet — a faucet that closes itself after the actuation or control mechanism is
deactivated.
Note: The actuation or control mechanism can be mechanical or electronic.

Fitting — a device that controls and guides the flow of water.
Note: Fittings include faucets and valves.

Combination fitting — a fitting with more than one supply inlet delivering water through a single
spout.

Concealed fitting — a fitting with its body mounted beneath or behind a fixture, wall, or surface.
Deck-mounted fitting — a fitting that is mounted on top of a horizontal surface.

Exposed fitting — a fitting whose body is mounted above or in front of a fixture’s deck or shelf.
Line fitting — a fitting that does not discharge to atmosphere.

Public lavatory fitting — a fitting intended to be installed in non-residential bathrooms that are
exposed to walk-in traffic.

Supply fitting — a fitting that controls and guides the flow of water in a supply system.
Terminal fitting — a fitting with an open or atmospheric discharge.

Fixture — a device that receives water or waste matter, or both, and directs these substances into a
drainage system.

December 2012 5

Copyright ASME Intarmatianal
Pravided by IHS under licanss with ASME
Mo reproduction or natwarking parmittad withoul licansa fram IHS Mot tar Rasala



© The American Society of Mechanical Engineers
ASMEATT12.18.1-2012/C5A B125.7-12 © 20712 CS5A Group

Grasp — to firmly hold and seize an object by wrapping the fingers and thumb around it.

Operating control — a part of a supply fitting or accessory that manually controls the temperature,
direction, or flow rate of water or that closes and opens the water supply.

Outlet —

Primary outlet — the outlet from a supply fitting on the discharge side of a valve through which
water will discharge unless diverted to a secondary outlet.

Secondary outlet — an outlet from a supply fitting on the discharge side of a valve, other than the
primary outlet, through which water can be discharged.

Permanent mark or label — a mark or label that is intended to remain in place for the lifetime of the
fitting under conditions of normal use.

Physical vapour deposition (PVD) — a family of coating processes in which the surface layer is
formed by the deposition of individual atoms or molecules.

Note: [n PVD a material is vaporized from a solid or liquid source, transported through a low-pressure gaseous or plasma
environment, and condensed on a substrate surface.

Potable water — water that is satisfactory for drinking and for culinary and domestic purposes.
Note: Potable water meets the requirements of the health authority having jurisdiction.

Pressure —
Flowing pressure — the pressure in the piping upstream of an open fitting or accessory.
Supply pressure — the static water pressure in the fitting supply piping.

Pressure envelope — the outside part of a supply fitting that withstands and contains the water
pressure.

Push-fit fitting — a mechanical fitting that joins pipes or tubes and achieves a seal by pushing by hand
the mating pipe or tube into the fitting.
Note: The fitting can be removable or non-removable.

Rigid waterway — a cross-section of a waterway that can transmit a bending load to the body of a
fitting.

Seal — a component or other portion of a fitting that prevents water leakage.
Seat disc — a disc or washer that provides a watertight joint when compressed against the seat.

Service conditions 1 (5C-1) — the coated surfaces of concealed fittings and concealed parts of
exposed fittings.

Service conditions 2 (5C-2) — the coated significant surfaces of exposed fittings and exposed parts of
concealed fittings.

Shank — the rigid threaded portion of a supply fitting that extends below the mounting surface and has
a means for connecting to the supply piping.

Shower head — an accessory to a supply fitting for spraying water onto a bather, typically from an
overhead position.

Significant surface — an exposed surface that, if blemished, spoils the appearance or affects the
performance of a fitting.
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Standard tools — tools that are normally carried by plumbers for installing and maintaining plumbing.
Note: Examples include screwdrivers, key wrenches, flat-jawed wrenches, and pliers.

Substrate — the base material and all of the layers of coating under the final coating.

Supply stop — a valve that is placed immediately upstream of a terminal fitting to shut off the water
supply to the terminal fitting so that it can be serviced or replaced.

Valve — a fitting with a movable part that regulates the flow of water through one or more passages.

Cycling mixing valve — a supply fitting with a single handle that can rotate from the closed
position, through cold to hot, and in the reverse direction back to the closed position.

Single-control mixing valve — a supply fitting with a single handle that turns water on and off
and changes water volume and temperature.

Single-handle mixing valve — a supply fitting with a single handle for changing the discharge
water temperature when the fitting is supplied with both hot and cold water.

Two-handle mixing valve — a supply fitting with separate hot and cold water control valves.

3.2 Abbreviations
The following abbreviations apply in this Standard:

CL  — critical level

IPS  — Iron Pipe Size

NPS — Nominal Pipe Size

NPSM — National Pipe Straight Mechanical
NPT — National Pipe Tapered

PTC — Performance test code
PVD — physical vapour deposition
SC-1 — service conditions 1

SC-2 — service conditions 2

4 Design requirements
4.1 Supply fittings
4.1.1 Rated pressure

4.1.1.1
Supply fittings shall be designed for a rated supply pressure of 690 kPa (100 psi).

4.1.1.2

Supply fittings shall be designed to function at a supply pressure between 140 and 860 kPa
(20 and 125 psi).

4.1.2 Rated temperatures
Supply fittings shall be designed for rated supply temperatures from 5 to 71 °C (40 to 160°F).
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4.1.3 Seating members

4.1.3.1

The following fittings shall have replaceable seats:

(a) supply valves for bath and shower fittings, except concealed stops;
(b) combination lavatory fittings;

(c) combination kitchen sink fittings;

(d) bidet fittings;

(e) single lavatory faucets; and

(f) exposed valve-type bath and shower fittings.

4.1.3.2

Seat disc arrangements shall be replaceable.

4.1.3.3

Seat disc arrangements shall not vibrate in service. When a threaded device is used to secure the disc, it
shall remain secure after the disc has been removed and replaced five times.

4.1.3.4

In lieu of a replaceable seat, as required in Clauses 4.1.3.1 and 4.1.3.2, a replaceable cartridge that
includes both seat and seal may be used.

4.1.3.5

The solenoid valve used to open and close the flow of water shall be replaceable.

4.2 Servicing

Supply fittings, excluding supply stops, shall be designed so that replacement of wearing parts can be
accomplished

(@) without removing the fitting from the supply system;

(b) without removing the piping from the body;

(c) without disturbing the finished wall; and

(d) using standard tools or manufacturer-provided tools.

Swing spouts designed to use adjustable packing in the joint between the spout and the body shall be
constructed so that the adjustments can be made without removing the spout.

4.3 Installation
A method of sealing between the fitting and the fixture to which it is fastened shall be provided.

4.4 Threaded connections

4.4.1
Pipe threads shall comply with ASME B1.20.1.

4.4.2
Hose threads shall comply with ASME B1.20.7.

4.4.3
4.4.3.1

Aerators and other end point devices with standard threads shall be compatible with one of the following
thread designations:

(@) 13/16-27 UNS-2A, 3/4-27 UNS-2B, 15/16-27 UNS-2A, or 55/64-27 UNS-2B; or

(b) M18X1-6g, M16X1-6H, M24X1-6g, M22X1-6H, or M28X1-6g.
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4.4.3.2

Fittings with non-standard threads for aerators or other end point devices may be used.

4.4.4
Hand-held shower connection threads shall be 1/2-14 NPSM or I1SO 228-G 1/2 B (see ISO 228-1).

4.4.5
The dimensions of supply flare connections shall be as specified in ASME B16.26.

4.4.6

The dimensions of supply compression connections shall be compatible with SAE )512.

4.4.7

The dimensions for the inlets and shank lengths of 1/2-14 NPSM rigid shanks of deck-mounted lavatory
and sink supply fittings designed to mate with a standard 1/2 NPSM coupling nut and tailpiece or 1/2
nominal size copper water tube shall be as shown in Figures T and 2.

Inlets and shanks may be designed to mate with other common connections.
Note: Longer shank lengths are sometimes necessary on account of fitting orientations and countertop thickness or
materials.

4.4.8

Alternative end-threaded connections for flexible hoses and flexible components shall comply with the
performance requirements of this Standard.

4.4.9

Shower heads for installation on standard shower arms shall be capable of being connected to a 1/2 NPT
male thread.

4.5 Connections other than threaded connections

4.5.1
The lengths and diameters of solder-joint sockets shall be as specified in ASME B16.18 or ASME B16.22 for
connections to copper tubes. This requirement shall not apply to factory-assembled parts.

4.5.2
Connections achieved by push-fit fittings, intended for use under continuous pressure, shall comply with
ASSE 1061.

4.5.3

Alternative end connections for flexible hoses and flexible components shall comply with the performance
requirements of this Standard.

4.5.4

Fittings with proprietary connections for aerators or other end point devices may be used.

4.6 Accessible designs
Operating controls intended for use in accessible designs shall
(a) be automatically controlled; or
(b) meet the following requirements:
(i) be operable with one hand;
(ii) not require tight grasping, pinching, or twisting of the wrist; and
(ili) require an operating force not greater than that specified in Clause 5.5.2.
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4.7 Backflow prevention
Fittings shall be designed to protect the potable water supply from contamination due to backflow by a
means that meets the applicable requirements of Clause 5.9.

Diverting and anti-siphoning devices incorporated into a fitting shall be removable for cleaning, repair,
and replacement.

4.8 Cover plates and escutcheons

4.8.1

The cover plates of deck-mounted lavatory and sink supply fittings shall have the dimensions indicated in
Figure 1, except as specified in Clause 4.8.2.
Note: Refer to the appropriate fixture standards for the minimum mounting surface dimensions.

4.8.2

Concealed and deck-mounted supply fitting bodies or their escutcheons shall be capable of concealing a
circular area with a diameter of not less than 44 mm (1.73 in).

4.9 Toxicity and lead content

4.9.1
Fittings covered by this Standard shall comply with the applicable requirements of NSF/ANSI 61.

4.9.2

Solders and fluxes in contact with potable water shall not exceed, by mass, 0.2% lead content. Metal
alloys in contact with potable water shall not exceed 8% lead content.

4.9.3

Fittings intended to convey or dispense water for human consumption through drinking or cooking shall
not contain a weighted average lead content in excess of 0.25% when evaluated in accordance with the
test method specified in NSF/ANSI 372.

4.10 Frost-proof faucets and hydrants
Frost-proof faucets and hydrants shall comply with the performance requirements of this Standard.
Devices with integral backflow protection shall comply with CAN/CSA-B64 Series or ASSE 1019.

4.11 Shower heads, body sprays, and hand-held showers

4.11.1 General

When used as a component part of a shower head, body spray, or hand-held shower assembly, the
flow-restricting inserts shall be mechanically retained at the point of manufacture. For the purpose of this
requirement, the term “mechanically retained” shall mean that a force of 36 N (8.0 Ibf) or more is
required to remove the flow-restricting insert. This requirement shall not apply to shower heads that
would cause water to leak significantly from areas other than the spray face if the flow-restricting insert
were removed.

4.11.2 High-efficiency shower heads and hand-held showers

Note: Water conserving shower heads do not necessarily have to comply with the high-efficiency requirements specified in
Clause 5.12 if they are not designated as high-efficiency shower heads.

f O December 2012

Copyright ASME Intarmatianal
Pravided by IHS under licanss with ASME
Mo reproduction or natwarking parmittad withoul licansa fram IHS Mot tar Rasala



© The American Society of Mechanical Engineers
© 2012 CSA Group Plumbing supply fittings

4.11.2.1

If the high-efficiency shower head or hand-held shower has more than one mode,

(@) all modes shall comply with the maximum flow rate requirements specified in Clause 5.12.2.1;

(b) all modes shall comply with the minimum flow rate requirements specified in Clause 5.12.2.2.1; and

(c) atleast one of the modes shall comply with the requirements specified in Clauses 5.12.2.2.2, 5.12.3,
and 5.12.4 for high-efficiency. The manufacturer shall indicate which mode is to be tested for
high-efficiency.

4.11.2.2

See Clause 6.4 for additional marking requirements for high-efficiency shower heads and hand-held
showers.

4.12 Cross-flow

4.12.1

Except as otherwise allowed by Clause 4.12.2, a flow-control device shall not completely shut off the flow
of water downstream of the primary shut-off valve when

(a) fitted to a faucet or fitting; or

(b) fitted to, or integral with, a shower head or hand-held shower.

4.12.2

Faucets or fittings that have integral flow-control devices downstream of the primary shut-off valves that
completely shut off the flow of water or that have devices upstream of the primary shut-off valves that
might allow cross-flow shall have check valves installed in the faucet or fitting to prevent cross-flow. These
check valves shall comply with Clause 5.3.3.

4.13 Fittings incorporating electrical features
4.13.1 General

4.13.1.1

Electrical power to low-voltage circuits involving a peak open-circuit potential of not more than 42.2 V

shall be supplied by a

(a) primary battery supply;

(b) suitable Class 2 low-voltage transformer complying with the applicable CSA or UL electrical
Standards; or

(c) combination of a transformer and fixed impedance that, as a unit, complies with the requirements for
a Class 2 transformer specified in Item (b).

4.13.1.2

Fittings incorporating electrical features other than low-voltage circuits shall comply with the applicable
CSA or UL electrical Standards.

4.13.2 Testing

When used with a plumbing fitting, electrical plumbing controls, including solenoid valves, shall
(a) be considered components of the plumbing fitting;
(b) be tested with the fitting; and
(¢) comply with Clause 5.6.
Replacement of a battery during the life cycle testing specified in Clause 5.6 shall not be considered a
failure.
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4.14 Materials

Coupling nuts, locknuts, and spout-holding nuts shall be made from
(@) copper alloys with a minimum copper content of 56%;

(b) stainless steel alloys of the 300 or 400 Series;

(c) plastics; or

(d) materials that comply with Clause 5.11.

4.15 Automatic compensating valve temperature control
Automatic compensating valves shall comply with ASSE 1016/ASME A112.1016/CSA B125.16.

4.16 Lawn faucets

Lawn faucets (other than frost-proof lawn faucets) shall comply with Clause 5.10.

4.17 Flexible water connectors

Flexible water connectors intended for use under continuous pressure shall comply with
ASME A112.18.6/CSA B125.6.

S Performance requirements and test procedures
5.1 General

5.1.1 Preconditioning
Before testing, specimens shall be conditioned at ambient laboratory conditions for not less than 12 h.

5.1.2 Installation for testing
For test purposes, specimens shall be installed in accordance with the manufacturer’s instructions.

5.1.3 Test conditions
Unless otherwise specified in this Standard, tests shall be conducted at ambient laboratory conditions.

5.1.4 Order of tests

It shall not be necessary to conduct the tests in a particular order, unless a sequence is specified in this
Standard.
Note: A summary of the applicable tests, by fitting type, is provided in Table B.1.

5.2 Coatings

5.2.1 General

The fittings selected for testing shall be as received from the manufacturer and shall not have been
subjected to any other test. The significant surfaces of the coated components shall be free of surface
defects and uncoated areas and shall not be stained.

5.2.2 Corrosion (all substrates and coatings)

5.2.2.1 Performance requirements

After undergoing the applicable test specified in Clause 5.2.2.2.7, coatings shall not show more than one
surface defect in any 650 mm? (1.0 in?) area of the significant surface or up to three surface defects on a
25 mm (1.0 in) length of parting line. The surface defects shall be not larger than 0.8 mm (0.03 in) in any
dimension.
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If widely scattered surface defects are observed after testing (as occasionally occurs), such defects shall
not significantly deface or adversely affect the function of the coated part.

5.2.2.2 Test procedure

5.2.2.2.1

The coated parts shall comply with the performance requirements of Clause 5.2.2.1 after being subjected
to one of the following corrosion tests:
(a) ASTM G85 (Annex A1 — acetic acid): the test duration shall be 8 h for service conditions 1 (SC-1) and
24 h for service conditions 2 (SC-2).
(b) ASTM B117 (neutral salt): this test shall be applicable to SC-2 devices and shall have a duration
of 24 h,
(c) ASTM B368 (CASS): this test shall be applicable to SC-2 devices and shall have a duration of 4 h.
(d) ASTM B380 (Corrodkote): this test shall be applicable to SC-2 devices and shall have a duration
of 4 h.
Note: [f more than one test method is specified, the manufacturer may specify which method is to be used. SC-1 and 5C-2
are defined in Clause 3.1.

5.2.2.2.2
An SC-1 specimen that passes the SC-2 test shall be considered to have met the requirements of
Clause 5.2.2.2.1.

5.2.3 Adhesion

5.2.3.1 Performance requirements

The coating and the separate layers of multi-layer coatings shall be sufficiently adherent to each other and
to the base material to comply with one of the adhesion tests specified in Clause 5.2.3.2, 5.2.3.3, or
5.2.3.4, as applicable.

5.2.3.2 Electrodeposited and PVD coatings on metals

Specimens shall be tested in accordance and comply with one of the following adhesion tests specified in
ASTM B571:

(@) Paragraph 4: burnish test;

(b) Paragraph 7: file test;

(c) Paragraph 8: grind-saw test; or

(d) Paragraph 9: heat-quench test.

5.2.3.3 Electrodeposited and PVD coatings on plastics

5.2.3.3.1 Performance requirements

Fittings or component parts of fittings that have electrodeposited coatings on plastic bases, including

those with additional organic coatings, shall comply with the following requirements when tested in

accordance with Clause 5.2.3.3.2;

(a) No surface defects shall be present on significant surfaces.

(b) Non-significant surfaces, gates, and parting lines may have minor cracks not longer than 6 mm
(0.25 in), provided that there is no loss of adhesion between the base material and the coating.

(c) Blisters not exceeding 6 mm? (0.01 in®) in area shall be acceptable within 6 mm (0.25 in) of an
injection point. If an injection point is within 6 mm (0.25 in) of a significant surface, Item (a) shall
apply.

(d) Warpage shall be considered acceptable only where it does not affect the performance of the fitting
or component.

The adhesion of organic coatings shall be evaluated following the procedure specified in Clause 5.2.3.4
and shall not be evaluated during the test specified in Clause 5.2.3.3.2.
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5.2.3.3.2 Thermal cycling procedure

Before the thermal cycling test begins, the fittings or component parts of fittings shall be examined and
surface imperfections (e.g., small mould imperfections) shall be noted. These surface imperfections shall
not be considered failures after the thermal cycling test unless they develop into surface defects.

Under dry conditions, the specimens shall be subjected consecutively to four complete cycles of
temperatures, with each complete cycle consisting of the following steps in the following order:

(@) —-40+2°C (-40 + 4°F) for 20 min to 1 h;

(b) 20+ 5 °C (68 + 9°F) for a minimum of 20 min;
(c) 75+2°C(167 +4°F) for 20 minto 1 h; and
(d) 20+ 5°C (68 £ 9°F) for a minimum of 20 min.

The temperatures specified in Items (a) to (d) shall be measured within 50 mm (2 in) of the centre of the
location of the specimens. Temperature ramping may be used for achieving the temperatures specified in
Items (a) to (d). For the steps specified in Items (a) and (c), the temperature ramping time (if any) plus the
time during which the specimen is at the specified temperature (a minimum of 20 min) shall not exceed
1 h.

During testing, there shall be free circulation of air around the specimens and most of their surface area
shall not be in contact with other specimens or the holding container.

5.2.3.4 Organic coatings
The adhesion of organic coatings shall be tested in accordance with Method A of ASTM D3359. The
organic coating shall have an adhesion rating of 3A or better.

5.2.4 Decorative organic coatings

5.2.4.1 Performance requirements

In addition to complying with the adhesion testing specified in Clause 5.2.3.4, decorative organic coatings
shall show no surface defects when they are tested in accordance with Clauses 5.2.4.2 and 5.2.4.3, and
their finish shall not erode in such a way that the surface directly beneath the organic coating is exposed
when they are tested in accordance with Clause 5.2.4.4.

5.2.4.2 Water degradation
Specimens shall be immersed in distilled water maintained at 38 £+ 1 °C (100 + 2°F) for 24 £+ 0.5 h in a
corrosion-proof container and then removed and examined.

5.2.4.3 Soap and cleaner effects
Two drops (0.10 mL total) of each of the following solutions shall be applied to the organic coating
(preferably on a flat surface) and allowed to remain there for 16 h:
(@) ammonium hydroxide (6N);
(b) sodium hydroxide (6N);
(c) methanol (100%); and
(d) surfactant (100% polyethylene oxyethanol).
At the end of the 16 h period, the excess liquid shall be removed by rinsing with water, and the coating
shall be dried and examined.
Note: Non-ionic surfactants complying with Item (d) include GAF Igepal CO, GAF Igepal CA, and Shell Triton X-100.

5.2.4.4 Abrasion resistance
Specimens shall be tested in accordance with Method A of ASTM D968 using 12 L (3.2 gal) of silica sand
on a relatively flat surface of the specimen.
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5.3 Pressure and temperature
5.3.1 Static and dynamic seals

5.3.1.1 Failure criteria
Seals of plumbing supply fittings and accessories, except those of automatic compensating valves (see
Clause 4.15), shall not leak or otherwise fail when tested in accordance with Clauses 5.3.1.2 to 5.3.1.4.

5.3.1.2 Procedure with the valve closed

The specimen shall be tested in accordance with Clause 5.3.1.4, after which it shall be subjected to the
supply pressures specified in Clause 5.3.1.4, for 5 min each, with the valve closed.

5.3.1.3 Procedure with the outlet(s) blocked
The specimen shall be tested in accordance with Clause 5.3.1.4, after which it shall be subjected to the
supply pressures specified in Clause 5.3.1.4, for 5 min each, with the outlet(s) blocked.

Where the outlet(s) is difficult to block, the flowing pressure shall be increased to the pressures specified
in Clause 5.3.1.4, for 5 min each. The joints of the fittings shall be checked for leakages.

5.3.1.4 Test temperatures and pressures

5.3.1.4.1

The test shall be conducted in an ambient environment of 20 £ 5 °C (68 + 9°F). The specimen shall be
brought to equilibrium test temperatures by running water through it.

5.3.1.4.2
The test temperatures and pressures shall be as follows:
(@) 140+ 14 kPaand 10 £ 6 °C (20 £ 2 psi and 50 £ 10°F);
(b) 860+ 14 kPaand 10 £ 6 °C (125 £ 2 psi and 50 = 10°F);
(c) 140 £ 14 kPa and 66 = 6 °C (20 = 2 psi and 150 = 10°F); and
(d) 860+ 14 kPaand 66 +£6°C (125 % 2 psiand 150 £ T10°F).
Devices intended only for cold water applications shall be tested in accordance with Items (a) and (b)
only.

5.3.2 Burst pressure

5.3.2.1 Failure criteria

Fittings shall withstand a hydrostatic burst pressure test at the pressures specified in Clause 5.3.2.2 or
5.3.2.3, without permanent distortion or failure of the pressure envelope.

5.3.2.2 Terminal fittings

Terminal fittings shall withstand a hydrostatic pressure of 3450 kPa (500 psi) for T min. The pressure shall
be applied to the inlet with the valve(s) closed. Fittings may be of the pressure-relieving type, provided
that the relief occurs at a pressure above 1030 kPa (150 psi) and the relief discharge is into the fixture.

5.3.2.3 Line fittings

Line fittings shall withstand a hydrostatic pressure of 3450 kPa (500 psi) for T min. The pressure shall be
applied to the inlet with the outlet blocked and the valve open.

5.3.3 Cross-flow check valves
Note: See Clause 4.12 for additional cross-flow requirements.
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5.3.3.1 Performance requirements

When tested in accordance with Clauses 5.3.3.2 and 5.3.3.3, cross-flow check valves shall not leak more
than 35 mL/min (0.01 gpm) out of one supply inlet when the opposite supply inlet is pressurized. This test
shall be run before and after the life cycle test specified in Clause 5.6.

5.3.3.2 Set-up

Faucets or fittings that have integral flow-control devices downstream of the primary shut-off valves that
completely shut off the flow of water shall be tested with the primary shut-off valves open and all outlets
blocked.

Faucets or fittings that have devices upstream of the primary shut-off valves that might allow cross-flow
shall be tested with the primary shut-off valves closed.

5.3.3.3 Test procedure

The cross-flow check valve leak test shall be conducted as follows:

(@) Pressurize one supply inlet to 35 kPa (5 psi) with water at 10 + 6 °C (50 + 10°F) for 1 min with the
primary shut-off valves open and all outlets blocked.

(b) Observe the opposite supply inlet for leakage.

(c) Repeat Items (a) and (b) for the opposite supply inlet.

5.3.4 Hose assemblies

5.3.4.1 Failure criteria
Hose assemblies shall not fail or leak when tested in accordance with Clauses 5.3.4.2 and 5.3.4.3.

5.3.4.2 Torque

The threaded connections of hose assemblies shall be tested as specified in Clause 5.3.1.3 with the
threaded connections tightened to

(a) the torque required to affect the seal; and

(b) 150% of the torque required by Item (a).

5.3.4.3 Burst pressure
Hose assemblies shall be tested at a hydrostatic pressure of 690 kPa (100 psi) for 1 h, followed by a burst
pressure test of 2000 kPa (290 psi) for 1T min using water at 10 + 6 °C (50 £ 10°F).

5.3.5 Ball joints

Shower head, body spray, and hand-held shower assembly ball joints shall not leak in any position more
than 35 mL/min (0.01 gpm) measured over 5 min when tested at a flowing pressure of 345 + 35 kPa
(50 £ 5 psi) and a temperature of 38 £ 6 °C (100 = 10°F).

5.3.6 Diverters
5.3.6.1 Bath and shower

5.3.6.1.1

When tested in accordance with Clause 5.3.6.1.2, the rate of the leakage from a primary outlet when flow
is through the secondary outlet shall not exceed 400 mL/min (0.1 gpm).

5.3.6.1.2

Bath and shower diverters shall be tested for rate of leakage at 69 kPa (10 psi) flowing pressure, measured
between the diverter and the secondary outlet at 300 mm (12 in) from the diverter, with water at

38 £ 6 °C (100 £ 10°F). Measurements shall be taken for 5 min, beginning 1 min after the diverter is
activated.
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5.3.6.2 Kitchen and lavatory

5.3.6.2.1

When tested in accordance with Clause 5.3.6.2.2, the rate of leakage out of the spout of kitchen and
lavatory side spray diverters shall not exceed 400 mL/min (0.1 gpm).

5.3.6.2.2

Kitchen and lavatory side spray diverters shall be tested for rate of leakage out of the spout at

140 + 7 kPa (20 + 1 psi) and 690 + 7 kPa (100 + 1 psi) flowing pressure with water diverted to the

side spray using water at 10 £ 6 °C (50 £ T0°F) and 38 £ 6 °C (100 £ 10°F). Measurements shall be taken
for 5 min, beginning 1 min after the diverter is activated.

5.3.7 Aerators and other end point devices

Aerators and other end point devices shall maintain their installed position without leakage, stripping of
threads, or loosening when tested for 5 min with water flowing at the pressures and temperatures
specified in Items (b) and (d) of Clause 5.3.1.4.2.

Note: Other end point devices include stream straighteners, laminar flow devices, barb fittings, and point-of-use filters.

5.4 Flow rate

5.4.1 Supply fittings

Fittings and accessories shall meet the minimum and maximum flow rate requirements specified in

Table 1, at the temperatures and flowing pressures specified in Clause 5.4.2.3. These requirements shall be
met before and after the life cycle tests specified in Clause 5.6.

5.4.2 Test procedure

5.4.2.1 Specimen
The specimen shall
(a) be thoroughly flushed before the flow rate is measured;
(b) be connected to a smooth-interior pipe or tubing with a length equal to at least 20 times the inside
diameter of the inlet(s) of the specimen;
(c) have a pipe or tubing of the length specified in Item (b) connected to the outlet of the specimen if
the specimen does not discharge to the atmosphere;
(d) be connected to a pipe or tubing of the same nominal size as the specimen connections;
(e) have its standard accessories installed, when tested for compliance with the maximum flow rates and
the minimum flow rates for high-efficiency devices specified in Table 1; and
(f) have its standard accessories removed, when tested for compliance with the minimum flow rates
specified in Table 1.
If the accessories are supplied separately, they shall be tested as separate devices using commercially
available pipe or tubing.
The test set-up shall be as shown in Figure 3.

5.4.2.2 Flow rate

Other flow rate test conditions shall be as follows:

(a) the upstream pressure tap(s) and downstream pressure tap (if required) shall be located as shown in
Figure 3;

(b) pressure tap size and configuration shall comply with ASME PTC 19.2 or ANSI/ISA-75.02;

(c) if a fluid meter is used to measure flow rate, the installation shall be as specified in ASME PTC 19.5;
and

(d) if the time/volume method is used, the container shall be of sufficient size to hold the collected water
for at least T min.
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5.4.2.3 Procedure

5.4.2.3.1

Fittings shall be tested at the maximum flow setting, if adjustable, with both hot and cold water valves
fully open on combination fittings.

The flow rate test shall be conducted with water between 5 and 71 °C (40 and 160°F) in accordance
with the intended end use of the fitting and under the following conditions:
(a) for minimum flow: at 140 + 7 kPa (20 + 1 psi) at the inlet when water is flowing; and
(b) for maximum flow for faucets: at 410 + 7 kPa (60 + 1 psi) at the inlet when water is flowing.

5.4.2.3.2

Flow rate tests for shower heads, body sprays, and hand showers shall be conducted with water at

38 + 6 °C (100 £ 10°F) and the flow maintained for at least 1 min. The flow rate test for

(@) maximum flow for shower heads shall be conducted at 550 + 14 kPa (80 + 2 psi);

(b) minimum flow for shower heads and hand showers shall be conducted at 310 + 14 kPa (45 + 2 psi).
If the shower head or hand-held shower has more than one mode, the minimum flow rate shall be
determined at a flowing pressure of 310 + 7 kPa (45 £ 1 psi) in all modes. Pause or trickle modes
designed to flow at less than 1.9 L/min (0.5 gpm) at 550 kPa (80 psi) shall be excluded from the
minimum flow requirements; and
Note: The intent of Item (b) is to aid in the selection of an appropriate automatic compensating valve.

(c) high-efficiency shower heads and hand-held showers shall be conducted in accordance with
Clause 5.12.2.

5.5 Operating requirements

5.5.1

Except for accessible designs and tub-to-shower and tub spout diverters, the torque or force required to
open, operate, and close a manually activated valve or operating control shall not exceed the applicable
operating torque or linear force specified in Table 2 when the manually operated valve or operating
control is tested at the temperatures and pressures specified in Clause 5.3.1.4.

5.5.2

Accessible design devices shall be tested in accordance with Clause 5.3.1.4.1. Before and after the life
cycle test, the linear force required to open, operate, and close a manually activated valve or operating
control shall not exceed
(a) 22 N (5 Ibf) when tested at

(i) 140+ 14 kPaand 10 £ 6 °C (20 £ 2 psi and 50 £ 10°F);

(i) 550+ 14 kPaand 10 £ 6 °C (80 £ 2 psi and 50 £ 10°F);

(iii) 140 £ 14 kPa and 66 £ 6 °C (20 = 2 psi and 150 = 10°F); and

(iv) 550 £ 14 kPa and 66 = 6 °C (80 = 2 psi and 150 = 10°F); and
(b) 45 N (10 Ibf) when tested in accordance with Items (b) and (d) of Clause 5.3.1.4.2.

5.53

Swing spouts, including those with pullout spouts, shall be tested at a flowing pressure of 860 + 14 kPa
(125 + 2 psi), with water at 10 £ 6 °C (50 £ 10°F). The force required to turn the spouts shall not exceed
45 N (10 Ibf) measured at the end of the spout.

5.54

At a flowing pressure of 860 + 14 kPa (125 % 2 psi), with water at 38 £ 6 °C (100 + 10°F), shower head,
body spray, and hand-held shower assembly ball joints shall not require a moving force greater than 45 N
(10 Ibf) at the farthest point from the ball joint.
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5.6 Life cycle
5.6.1 Performance requirements
5.6.1.1 General

5.6.1.1.1

Fittings incorporating moving parts or parts subject to wear shall be tested in accordance with
Clauses 5.6.2 and 5.6.3 for the number of cycles specified in Table 3, except for automatic compensating
valves (see Clause 4.15).

5.6.1.1.2

The specimens shall be installed in accordance with the manufacturer’s instructions.
During and after the test, the specimens shall continue to function as they did at the beginning of the
test and shall not develop defects that could adversely affect their functionality or serviceability.

5.6.1.1.3

In addition to the requirements specified in Clauses 5.6.1.1.1 and 5.6.1.1.2, valves, swing spouts, shower
heads, body sprays, hand-held shower assemblies, diverters, aerators, and other end point devices shall
comply with the applicable requirements specified in Clauses 5.6.1.2 to 5.6.1.6 after the life cycle test
specified in Clause 5.6.2.

5.6.1.2 Valves or controls

Manually activated valves or controls

(a) shall open, operate, and close with a torque or force that does not exceed 120% of that specified in
Table 2 when tested in accordance with Clause 5.5 (except for accessible design valves, which shall
not exceed the force specified in Clause 5.5.2); and

(b) may have the packing nut tightened once during the test to stop leakage along the stem.

5.6.1.3 Swing spouts

5.6.1.3.1

Swing spouts, except those with pullout spouts,

(a) shall not leak at the spout joint when tested in accordance with Clause 5.3.1.3;

(b) may have the spout nut tightened once during the test to stop leakage; and

(c) shall not require a turning force greater than 45 N (10 Ibf) at the end of the spout when the flowing
pressure is 860 kPa (125 psi) and the water temperature is 10 £ 6 °C (50 £ T10°F).

5.6.1.3.2

Swing spouts with pullout spouts shall not require a turning force greater than 45 N (10 Ibf) at the end of
the spout.

5.6.1.4 Shower heads, body sprays, and hand-held shower assemblies

Shower heads, body sprays, and hand-held shower assemblies

(a) shall not leak more than 35 mL/min (0.01 gpm) at the ball joint in any position when tested in
accordance with Clause 5.3.5;

(b) may have the ball joint packing nut tightened once during the test to reduce leakage; and

(c) shall not require a moving force greater than 45 N (10 Ibf) at the farthest point from the ball joint
when the flowing pressure is 860 £ 14 kPa (125 + 2 psi) and the water temperature is 38 £ 6 °C
(100 £ 10°F).
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5.6.1.5 Diverters

5.6.1.5.1

Diverters shall

(a) operate with a torgue or force that does not exceed 120% of the torque or force specified in Table 2
when tested in accordance with Clause 5.5 (except for tub-to-shower and tub spout diverters);

(b) (if they are bath or shower diverters) not leak more than 800 mL/min (0.2 gpm) from a primary
outlet when flow is through the secondary outlet when tested in accordance with Clause 5.3.6.1.2;
and

(c) (if they are kitchen or lavatory side spray diverters) not leak more than 800 mL/min (0.2 gpm) out of
the spout when tested in accordance with Clause 5.3.6.2.2.

5.6.1.5.2

In addition to the requirements specified in Clause 5.6.1.5.1, a bath and shower automatic reset diverter
shall be considered to have failed this test if it does not remain functional and reset itself to the tub
position.

5.6.1.6 Aerators and other end point devices

Aerators and other end point devices shall comply with the performance requirements specified in
Clause 5.3.7.

5.6.2 Test procedures

5.6.2.1 Set-up

The specimen shall be positioned so that the life cycle test apparatus can operate the specimen through its
normal operating range without imposing forces inconsistent with its normal operation. The specimen
shall be installed as it would be in its intended application.

5.6.2.2 General parameters

5.6.2.2.1

The speed of the life cycle test apparatus shall be adjusted to 1500 + 150 cycles of operation per hour
unless otherwise specified in this Standard or by the manufacturer.

5.6.2.2.2

Water at a flowing pressure of 345 + 35 kPa (50 £ 5 psi) and a supply pressure of 550 kPa (80 psi)
maximum (valve closed) shall be supplied to the specimen throughout the test.
Hot water shall be at 66 + 6 °C (150 + 10°F), and cold water shall be at 10 + 6 °C (50 + 10°F).

5.6.2.2.3

For devices that flow in excess of 15 L/min (4.0 gpm) at 345 + 35 kPa (50 + 5 psi) flowing pressure, the
outlet may be restricted to a flow rate of not less than 15 L/min (4.0 gpm) during the test.

5.6.2.2.4

Fittings or valves in fittings that are intended to be used only with cold water shall be tested only with cold
walter.

Fittings or valves in fittings that are intended to be used only with hot water shall be tested to the
temperature cycles specified in Clause 5.6.2.3.
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5.6.2.3 Cycling

Unless otherwise specified in this Standard, fittings shall be temperature-cycled by supplying hot water
to both supplies and then supplying cold water to both supplies every 1000 volume-control cycles
(closed-open-closed).

Note: The test specified in this Clause may be started with cold water and then switched to hot water as long as the
specified sequences are maintained.

5.6.2.4 Test loads

The test apparatus shall apply a torque or force sufficient to operate the specimen throughout the test but
not exceeding 120% of the applicable torque or force specified in Table 2.

5.6.3 Fittings and other control devices

5.6.3.1 Mixing valves

Notes:

(1) The tests specified in this Clause may be started in the cold position and then switched to the hot position as long as
the specified sequences are maintained.

(2) The temperature cycle from the hot open to the cold open and back to the hot open position is counted as one cycle.

5.6.3.1.1

For fittings with a rotary action valve, the apparatus shall be adjusted to turn the valve and any associated
handle mechanism from the fully closed position to a position between 37% and 75% of the fully open
position, but not exceeding 360°. This test shall simulate the intended operating motion of the fitting
without making contact with the end stops, except as agreed to by the manufacturer.

5.6.3.1.2

For single-control mixing valves or mixing valves with separate volume and temperature controls, the

apparatus shall be adjusted to operate the valve as follows:

(@) For the volume cycle, the volume control shall be moved from the fully closed position to 80%
(minimum) of the fully open position, without making contact with the end stops and back to the
fully closed position.

(b) For the temperature cycle, the temperature control shall be moved a minimum of 80% of the range
between the full hot position to the full cold position, and back to the full hot position, without
making contact with the end stops, except as agreed to by the manufacturer.

(c) The total number of cycles specified in Table 3 shall be calculated by adding together the following:
(i) the total volume control cycles (open-closed-open) in the hot position;

(i) the total volume control cycles (open-closed-open) in the cold position; and
(i) the total number of temperature control cycles (full open hot position to full open cold position
and back to full open hot position).

The sequence shall be seven open-closed-open cycles in the hot position, then a switch to the cold
position, then seven open-closed-open cycles in the cold position, and then a switch back from the cold
position to the hot position, for a total of 15 cycles.

For single-control mixing valves, hot and cold water shall be supplied alternately to both supplies and
then switched every 1000 cycles.

E5.15:'».3":.1.3

For single-handle cycling mixing valves of the cycling type, the apparatus shall be adjusted to operate the
specimen from closed to 80% (minimum) of the range between the cold position and the hot position,
and back to closed, without making contact with the end stops, except as agreed to by the manufacturer.

5.6.3.1.4

For two-handle mixing valves, the hot and cold water valves shall be opened and closed simultaneously.
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5.6.3.2 Metering and self-closing faucets

5.6.3.2.1

Metering faucets shall close before reactivation of the next cycle. Adjustable metering faucets shall be set
to run for approximately 5 s after actuation. Non-adjustable metering faucets shall be operated at their
maximum run duration.

5.6.3.2.2

Self-closing faucets, not including metering, shall be opened to the applicable extent specified in
Clause 5.6.3.1.2 and allowed to close at a rate specified by the manufacturer.

5.6.3.3 Other devices

5.6.3.3.1

The following devices shall be tested at a flowing pressure of 345 + 35 kPa (50 £ 5 psi) flowing through
the device outlet with the highest flow rate, with their standard accessories installed:

(a) Dbidet diverters;

(b) multi-function aerators;

(c) shampoo diverters;

(d) shower head adjustment mechanisms;

(e) shower head flow or function controls; and

() side spray flow or function controls.

5.6.3.3.2

The following devices shall be tested at a flowing pressure of 345 £+ 35 kPa (50 £ 5 psi) at 9.5 £ 0.4 L/min
(2.5 £ 0.1 gpm) through a fixed outlet or with their standard accessories installed, when installed at a
maximum distance of 2.0 m (78 in) from the outlet of the diverter:

(a) in-line flow-control devices in showers;

(b) shower-to-shower diverters;

(c) tub spout diverters; and

(d) tub-to-shower diverters.

5.6.3.3.3

For tub-to-shower diverters and tub-spout diverters, the specimen shall be mechanically activated to
deliver full flow through the outlet. The flow of water shall be shut off by a bath or shower supply fitting or
control valve installed upstream of the specimen. Diverters shall be reset to the tub position mechanically
except for automatic diverters, which are intended to reset themselves to the tub position. The test
apparatus for automatic diverters may relieve the shower head flowing pressure while simultaneously
shutting off the supply valve to accelerate the life cycle test.

5.6.3.3.4

One complete cycle for a device shall consist of switching the device from one position to the other and
back to the original position. In the case of devices with multiple adjustable positions, one complete cycle
shall consist of switching from one extreme position, through all the intermediate positions, to the other
extreme position and back to the original position.

5.6.3.3.5

For shower head, body spray, and hand-held shower assembly ball joints, one complete cycle shall consist
of moving the device horizontally from an initial full-side position to the opposite full-side position and
back to the initial-side position without making contact with surfaces at the extreme ends of the path.
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5.6.3.4 Swing spouts

The life cycle test for swing spouts shall be conducted as follows:

(@) Mount the specimen on the life cycle test apparatus with the axis about which the spout turns
mounted vertically and in line with the axis of the drive spindle.

(b) Fit the forked end of the drive adapter loosely over the spout and allow the spout tip to freely move
vertically.

(c) Attach a weight with a mass of 0.18 kg (0.40 Ib) to the spout outlet connection.

(d) Adjust the apparatus to turn the spout through an equal arc on each side of the centre through 90%
of the total path and not more than 90°.

(e) Establish and maintain sufficient force to rotate the spout throughout the test, but do not exceed
45 N (10 Ibf) applied at the end of the spout.

(f) Alternate cold and hot water every 1000 cycles, starting with cold.

The hot and cold water temperatures and the water pressures shall be those specified in
Clause 5.6.2.2.2.

5.6.3.5 Shower hoses, pullout spout hoses, and side spray hoses

5.6.3.5.1

Hoses shall be subjected to a 67 N (15 Ibf) tension test for 10 000 cycles, with the force applied gradually
at the end of the hose connector.

5.6.3.5.2

The end connections of hoses shall not pull out when an axial force is applied and increased to 334 N
(75 Ibf) by extending the hose at a rate not faster than 127 cm/min (50 in/min) and then maintained for
15s.

5.6.3.5.3

Following completion of the test specified in Clause 5.6.3.5.2, the hose shall be bent for one complete
turn around a mandrel 50 mm (2.0 in) in diameter. The end connections of the hose shall then be pulled
until a force of 67 N (15 Ibf) is applied or until the hose comes fully into contact with the mandrel,

whichever occurs first. The hose and the end connections shall not leak when tested in accordance with
Clause 5.3.1.3.

5.7 Resistance to installation loading
5.7.1 Bending strength

5.7.1.1 Performance requirements

No cross-section of a rigid waterway on the pressure side of a terminal supply fitting or on both sides of a
non-terminal supply fitting shall be damaged when tested in accordance with Clause 5.7.1.2. This
requirement shall not apply to waterways through a solder joint.

5.7.1.2 Test procedure
The force shall be applied to the cross-section being tested between two and three times the major
diameter of that section. The bending moment shall be as specified in Figure 4.

5.7.2 Thread torque strength

5.7.2.1

Metal tapered pipe size threaded connections shall withstand the torque load specified in Table 4 without
evidence of cracking or separation. The torque shall be applied with a torque wrench that has a maximum
allowable inaccuracy of 3% of the full-scale reading. This test shall apply to NPT supply connections only.
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5.7.2.2

Threaded connections intended to seal water shall not crack, strip, or leak when tested in accordance with
Clause 5.3.1.3 with the threaded connections tightened to

(a) the torque required to affect the seal; and

(b) 150% of the torque required by Item (a).

5.7.2.3

In addition to complying with the requirements specified in Clause 5.7.2.2, threaded supply connections
shall comply with Clause 5.3.2.

5.7.2.4

Clauses 5.7.2.1 to 5.7.2.3 shall not apply to factory-assembled connections.
5.8 Resistance to use loading
5.8.1 Operating controls

5.8.1.1

Operating controls that close or open the water supply shall withstand a torque or force, applied in the
manner required to close or open the valve, three times greater than that specified in Table 2. Fracture of
the handle or stem shall constitute failure.

5.8.1.2
Wall-mounted bath or shower operating controls that can be grasped shall not pull off when subjected to
an axial force of 445 N (100 Ibf).

5.8.1.3
Operating controls other than those specified in Clause 5.8.1.2 shall not pull off when subjected to an
axial force of 45 N (10 Ibf).

5.8.2 Maintenance of installed position

Hand-held showers provided with a lug or other device to hang the hand-held shower shall be installed in
their mounted position and shall have a force of 67 N (15 Ibf) applied at the centre of the hand grip for

1 min. There shall be no damage that would prevent the hand-held shower from being re-hung in its
intended position.

5.8.3 Swing spout strength

5.8.3.1 Performance requirements

When tested in accordance with Clause 5.8.3.2, swing spouts shall withstand a mass of 6.4 kg (14 Ib)
attached at the spout outlet and the angle at the spout outlet shall not change by more than 15°. This test
shall not apply to pullout spouts.

5.8.3.2 Test procedure

The swing spout strength test shall be conducted as follows:

(@) Mount the faucet in accordance with the manufacturer’s instructions.

(b) Measure the spout outlet angle from the vertical.

(c) Suspend the mass from the centreline of the spout outlet for 3 min and then remove it.
(d) After 30 min, measure the spout outlet angle.
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5.9 Backflow prevention

5.9.1 General
Fittings shall be tested in accordance with the applicable tests specified in Clauses 5.9.2 and 5.9.3 and

then retested within 48 to 96 h of completing all applicable life cycle tests specified in Clause 5.6.
5.9.2 Fittings with plain outlets

5.9.2.1 Air gaps

Fittings with plain outlets shall be protected by an air gap in accordance with ASME A112.1.2. For
deck-mounted fittings, the air gap shall be measured as the vertical distance from the plane of the
mounting surface of the fitting to the lowest point of the outlet. Where the fittings incorporate threads to
accept an aerator or similar device, this measurement shall be taken with the aerator or similar device
installed (see Figure T).

A critical level mark on the fittings may be used as an alternative to the air gap. The critical level shall be
confirmed by the test method specified in Clause 5.9.2.2.

5.9.2.2 Test procedure

5.9.2.2.1

The specimen shall be set up as follows:

(a) Remove all checking members or open them fully.

(b) Install the specimen as recommended by the manufacturer by mounting it over a container
measuring approximately 380 x 250 x 150 mm (15 x 10 x 6 in). Ensure that the mounting surface is
plumb or level with the water surface in the container.

(c) Allow the outlet of the specimen to have a free area at least four times the area of its effective opening
between the container and the outlet.

5.9.2.2.2

The critical air gap test for fittings with plain outlets shall be conducted as follows:
(a) Connect the inlet(s) of the specimen to a vacuum source.
(b) Measure the vacuum at the inlet(s) of the specimen.
(c) Provide a means to change the water level in the container, relative to the outlet of the specimen.
(d) Start the test with the water level at the mounting surface level.
(e) With the specimen fully open from the inlet(s) to the place of discharge to the atmosphere, apply a
vacuum of 85 kPa (12 psi) to the inlet(s).
- (f) Hold for T min. Back siphonage at this time shall be a cause for rejection.
“ (g) Slowly bring the water level closer to the discharge outlet until the level at which back siphonage
__ occurs is reached.
- (h) At the level specified in Item (g), measure and record the distance between the lowest point of the
' outlet of the specimen and the water surface.
(i) Return the specimen to atmospheric pressure.
(j) Starting with the water level higher than where back siphonage occurred, apply a vacuum of 85 kPa
(12 psi) to the inlet(s).
(k) Slowly lower the water level until back siphonage ceases.
(I) Maintain the vacuum for 1T min to ensure that water is not being drawn into the discharge outlet.
(m) At the level specified in Item (k), measure and record the distance between the lowest point of the
outlet of the specimen and the water surface.
The greater of the distances determined in Items (h) and (m) shall be the critical air gap of the fitting.
The critical air gap test shall be repeated twice to confirm the critical air gap measurement.
The critical level mark on the fittings (see Clause 5.9.2.1) shall be at or below the critical air gap
determined by this test.
Note: 85 kPa (12 psi) is equivalent to 638 mm (25 in) of mercury.
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5.9.3 Fittings with submersible outlets

5.9.3.1 General

Fittings where the outlets are submersible shall
(a) have a backflow prevention device(s) that complies with the applicable requirements of the
CAN/CSA-B64 Series or ASME A112.18.3; or

(b) comply with the applicable requirements specified in Clause 5.9.3.2 or 5.9.3.3.

5.9.3.2 Single-outlet fittings with a submersible outlet

5.9.3.2.1 General

Single-outlet fittings with a submersible outlet shall comply with Clause 5.9.3.2.2 and shall have an
atmospheric vent between two check valves. The atmospheric vent shall be located downstream of the
last control valve and the critical level of the device shall be at least 25 mm (1 in) above the plane of the
mounting surface of the fitting.

5.9.3.2.2 Test to determine the presence of hidden check valves

5.9.3.2.2.1 General

Fittings incorporating check valves shall be tested in accordance with Clause 5.9.3.2.2.4.
When the test is performed as specified in Clause 5.9.3.2.2.4, water shall be drawn into the sight tube,
demonstrating that all check valves are fouled open and that there are no hidden check valves.

5.9.3.2.2.2 Settings

The procedure for testing the settings shall be as follows:

(@) Connect a sight tube in a leak-proof manner to the outlet of the specimen.
(b) Seal all atmospheric vents.

(c) Foul all check valves open.

(d) Install the specimen in accordance with Clause 5.9.3.2.2.3.

(e) Conduct the test in accordance with Clause 5.9.3.2.2.4.

() Once water is drawn into the sight tube, terminate the test.

5.9.3.2.2.3 Mounting

The specimen shall be mounted in its normal operating position in accordance with the manufacturer’s
instructions and using the test set-up shown in Figure 5. The inlet pipe(s) shall be connected collectively to
(a) a water supply that can deliver water through the specimen at normal flow;
(b) awvacuum system that can maintain a 0 to 85 kPa (0 to 12 psi) vacuum; and
(c) the atmosphere.

The coloured-water reservoir shown in Figure 5 shall be located below the mounting surface level of the
specimen. The coloured water in the reservoir shall be at the mounting surface level.

The terminal end of the sight tube shall be immersed 13 mm (0.5 in) below the mounting surface level
of the coloured water in the reservoir. The sight tube shall be transparent and have an inside diameter of
13£1.5mm (1/2+1/16in).

5.9.3.2.2.4 Test procedure

The test to determine the presence of hidden check valves in single-outlet fittings with a submersible

outlet shall be conducted as follows (see Figure 5):

(@) Mount the specimen in accordance with Clause 5.9.3.2.2.3.

(b) Open Valve 3.

(c) Apply and hold a vacuum of 85 kPa (12 psi) for 5 min.

(d) Close Valve 3, gradually open Valve 2, and allow the pressure on the supply side of the specimen
device to gradually return to atmospheric.
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(e) Close Valve 2 and gradually open Valve 3.

(f) Gradually raise the vacuum test load from 0 to 85 kPa (0 to 12 psi) and then gradually reduce it
to 0 kPa (O psi).

(g) Create a surge effect by quickly opening and closing Valves 2 and 3 at least five times. During the
test, the applied vacuum load shall start at O kPa (O psi), be increased to 85 kPa (12 psi), and then be
decreased to 0 kPa (O psi).

Note: 85 kPa (12 psi) is equivalent to 638 mm (25 in) of mercury.

5.9.3.2.3 Check valve leakage

5.9.3.2.3.1 General

Fittings incorporating check valves shall be tested in accordance with Clauses 5.9.3.2.3.3 and 5.9.3.2.3.4
to determine their resistance to leakage.

5.9.3.2.3.2 Performance requirements

There shall be no drop in the pressure applied to the outlet within the 5 min period of the test specified in
Clause 5.9.3.2.3.6.

5.9.3.2.3.3 Upstream check valves

The check valve leakage test for single-outlet fittings with a submersible outlet shall be conducted as
follows:

(a) Block open or remove all check valves except the upstream check valve.

(b) Install the specimen in accordance with Clause 5.9.3.2.3.5.

(c¢) Conduct the test in accordance with Clause 5.9.3.2.3.6.

5.9.3.2.3.4 Downstream check valves

The check valve leakage test for single-outlet fittings with a submersible outlet shall be conducted as
follows:

(a) Block open or remove all check valves except the downstream check valve.

(b) Install the specimen in accordance with Clause 5.9.3.2.3.5.

(¢) Conduct the test in accordance with Clause 5.9.3.2.3.6.

5.9.3.2.3.5 Test set-up

The specimen shall be set up as follows:

(@) Mount the specimen in its normal operating position, in accordance with the manufacturer’s
instructions and using the test set-up shown in Figure 6.

(b) Connect the inlet pipe(s) collectively to a water supply that can deliver water through the specimen
at normal flow and to the atmosphere.

(c) Connect a pressurized water supply, as shown in Figure 6, to the specimen outlet in a leak-proof
manner.

5.9.3.2.3.6 Test procedure

The check valve leakage test shall be conducted as follows (see Figure 6):
(@) Mount the specimen in accordance with Clause 5.9.3.2.3.5.

(b) Seal all atmospheric vents.

(c) Open Valve 1 and purge the air from the system.

(d) Close Valve 1.

(e) Open Valve 2 to reduce the water pressure on the inlet side to 0.

(f) Gradually raise the outlet pressure to 1.4 kPa (0.2 psi).

(g) Isolate the pressure source for 5 min.

(h) Increase the outlet pressure to 35 kPa (5 psi).

(i) Isolate the pressure source for 5 min.
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5.9.3.2.4 Adequacy of the atmospheric vent

5.9.3.2.4.1 General

For fittings incorporating an atmospheric vent, the adequacy of the atmospheric vent shall be verified by
performing the test specified in Clause 5.9.3.2.4.3.

5.9.3.2.4.2 Performance requirements
The maximum allowable rise in water level in the sight tube shall be to within £25 mm (£1.0 in) of the

critical level of the device when the test is performed as specified in Clause 5.9.3.2.4.3.
Note: The location of the critical level of the device may be determined in accordance with Clause 16 of ASME A112.18.3.

5.9.3.2.4.3 Test procedure

The test for verifying the adequacy of the atmospheric vent shall be conducted as follows:
(@) Connect a sight tube in a leak-proof manner to the outlet of the specimen.

(b) Foul all check valves with a 0.81T mm (0.032 in) wire.

(c) Leave the atmospheric vents open.

(d) Install the specimen in accordance with Clause 5.9.3.2.2.3.

(e) Conduct the test in accordance with Clause 5.9.3.2.2.4,

5.9.3.3 Back siphonage prevention in side spray diverters

5.9.3.3.1 General

Fittings incorporating a side spray diverter shall comply with the performance requirements of
Clause 5.9.3.3.2 when tested in accordance with Clause 5.9.3.3.3.

5.9.3.3.2 Performance requirements

During testing in accordance with Clause 5.9.3.3.3, water shall not rise in the sight tube except for an
upward bowing of the meniscus of not more than 3 mm (0.12 in).

5.9.3.3.3 Test procedure

The test shall be conducted as follows (see Figure 5):

(a) Remove the spray head.

(b) Connect a sight tube in a leak-proof manner to the spray hose outlet of the specimen.

(c) Install the specimen in accordance with Clause 5.9.3.2.2.3.

(d) Open Valve 1.

(e) Flush the specimen with water for 5 min.

(f) Close Valve 1.

(g) Open Valve 2 to the atmosphere and allow water to drain from the device and from the hose.
(h) Conduct the test in accordance with Clause 5.9.3.2.2 .4,

5.10 Lawn faucets

5.10.1 Performance requirements

When tested in accordance with Clause 5.10.2, lawn faucets shall drain at least 50% of the volume of the
inlet shank and pipe.

5.10.2 Test procedure

Lawn faucets shall be tested as follows:

(a) Connect the faucet to a 1.2 m (48 in) length of standard-weight pipe of the same nominal diameter
as the inlet of the faucet.

(b) Install the assembly (faucet and pipe) with a downward slope of 1% toward the faucet.
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(c) Close the faucet, fill the assembly with water, and measure the amount of water required to fill the
assembly.

(d) Open the faucet and allow the assembly to drain for 5 min, collecting the water that drains.

(e) Measure the amount of water drained.

5.11 Alternative materials test

5.11.1 Performance requirements

Coupling nuts, locknuts, and spout-holding nuts shall not be adversely affected when tested in accordance
with Clause 5.11.2. Fittings shall be capable of being disassembled and reassembled and continue to
comply with Clause 5.3.1.

5.11.2 Test procedure

5.11.2.1

The specimen shall

(a) be a complete fitting;

(b) be mounted in its intended operating position; and

(c) bhave its parts tightened to the maximum torque as specified by the manufacturer.

5.11.2.2

The specimen shall be tested in accordance with ASTM B117 (neutral salt) for 96 h. After exposure, it shall
be left to dry for a minimum of 24 h at ambient laboratory conditions. The specimen shall then be
disassembled and reassembled using standard tools.

5.12 High-efficiency shower heads and hand-held showers

5.12.1 General

High-efficiency shower heads and hand-held showers shall comply with Clauses 5.12.2 to 5.12.4.

If the shower head or hand-held shower has more than one mode, the manufacturer shall specify the
mode or modes that are intended to comply with the high-efficiency requirements.

The flow rate tests shall be conducted with water at 38 + 6 °C (100 + 10°F) and the flow maintained for
at least 1T min.

5.12.2 Flow rate

5.12.2.1 Maximum

The maximum flow rate for high-efficiency shower heads and hand-held showers shall be

(a) specified by the manufacturer but in no case shall be more than 7.6 L/min (2.0 gpm) at each test
pressure;

(b) verified through testing at flowing pressures of 140, 310, and 550 + 7 kPa (20, 45, and 80 + 1 psi);
and

(c) used for determining the minimum flow rates in accordance with Clause 5.12.2.2.2.

5.12.2.2 Minimum

5.12.2,2.1

If the shower head or hand-held shower has more than one mode, the minimum flow rate shall be
determined at a flowing pressure of 310 + 7 kPa (45 £ 1 psi) in all modes.

Pause or trickle modes designed to flow at less than 1.9 L/min (0.5 gpm) at 550 kPa (80 psi) shall be
excluded from the minimum flow requirements.
Note: The intent of this Clause is to aid in the selection of an appropriate automatic compensating valve.
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5.12.2.2.2

The minimum flow rate for the manufacturer’s specified mode or modes shall be determined through

testing and shall be not less than

(@) 60% of the maximum flow rate specified in Clause 5.12.2.1 when tested at a flowing pressure of
140 + 7 kPa (20 + 1 psi); and

(b) 75% of the maximum flow rate specified in Clause 5.12.2.1 when tested at flowing pressures of
310 £ 7 kPa (45 £ 1 psi) and 550 + 7 kPa (80 £ 1 psi).

5.12.3 Spray force

5.12.3.1 Performance requirement
When tested in accordance with Clause 5.12.3.2, the minimum spray force for high-efficiency shower
heads and hand-held showers shall be not less than 0.56 N (2.0 ozf) at a flowing pressure of 140 + 7 kPa
(20 £ 1 psi) at the inlet.

The specimen shall be deemed to exceed the minimum spray force requirement when the force-balance
fixture rotates past 0.0 £ 0.1°.

5.12.3.2 Set-up

The specimen shall

(a) be thoroughly flushed before measuring the spray force;

(b) be connected to a smooth-interior pipe or tube with a length equal to at least 20 times the inside
diameter of the inlet(s) of the specimen;

(c) be connected to a pipe or tubing of the same nominal size as the specimen connections;

(d) have its standard components installed; and

(e) be tested with an apparatus that utilizes a force balance fixture, as illustrated in Figure 7, in
accordance with Clauses 5.12.3.3 to 5.12.3.5.

See Figure 10.

5.12.3.3 Spray force-balance test fixture

The force-balance test fixture shall have a means for measuring the rotation from the horizontal or for

determining the point of balance, or both, and shall be calibrated as follows:

(a) establish the zero angle position when the target is at 45 + 1° to the horizontal and the force-balance
fixture is balanced;

(b) position a force gauge to be in contact perpendicularly with the centre of the target, as illustrated in
Figure 8(a);

(c) zero the force gauge;

(d) place counterweights on the force-balance fixture so that it balances the force specified in
Clause 5.12.3.1 applied at the centre and perpendicular to the target, while maintaining the
0.0 £ 0.1° position, as shown in Figure 8(b); and

(e) remove the force gauge from the force-balance fixture.

The final angle position shall be a non-zero value, calibrated to the force specified in Clause 5.12.3.1.

5.12.3.4 Additional test conditions

Additional test conditions shall be as follows:
(@) the upstream pressure gauge shall be located 200 £ 50 mm (8 £ 2 in) upstream of the specimen inlet;
(b) the pressure gauge size and configuration shall comply with ASME PTC 19.2 or ANSI/ISA-75.02;
(c) if a fluid meter is used to measure the flow rate, the installation shall be in accordance with

ASME PTC 19.5;
(d) the water temperature shall be 38 + 6 °C (100 + 10°F) and shall be maintained for at least 1 min; and
(e) the flowing pressure shall be 140 + 7 kPa (20 + 1 psi) at the inlet.
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5.12.3.5 Test procedure

The test procedure shall be as follows:
(@) mount the specimen so the force target surface and shower head faceplate are parallel, and the
centre of the force target and the centre of the shower head are aligned and 455 £ 6 mm
(18 £ 0.25 in) apart, measured before the water flow is initiated;
(b) once the water flow has been initiated, adjust the specimen using only the standard components so
that the centre of the spray pattern aligns with the centre of the target;
(c) maintain water flow for at least 1 min; and
(d) verify that the spray force meets the performance requirement specified in Clause 5.12.3.1.
If the centre of the spray pattern cannot hit the centre of the target, the specimen shall be deemed to
have not met the spray force performance requirement.

5.12.4 Spray coverage

5.12.4.1 Performance criteria

The maximum volume of water collected in the 50 and 100 mm (2 and 4 in) rings shall not exceed 75% of
the total volume of water collected and the total combined minimum volume of water collected in the 50,
100, and 150 mm (2, 4, and 6 in) rings shall be not less than 25% of the total volume of water collected.

5.12.4.2 Set-up

The specimen shall

(a) be thoroughly flushed before measuring the spray coverage;

(b) be connected to a smooth-interior pipe or tube with a length equal to at least 20 times the inside
diameter of the inlet(s) of the specimen;

(c) be connected to a pipe or tubing of the same nominal size as the specimen connections;

(d) have its standard components installed; and

(e) be tested with an annular ring test apparatus as illustrated in Figures 9 to 11.

5.12.4.3 Test fixture

The test fixture annular rings shall have a dimensional tolerance of £1.5 mm (£0.06 in). Material for the
test fixture should be 0.75 mm (0.03 in) thick Type 304 stainless steel.

5.12.4.4 Other test conditions

Other test conditions shall be as follows:
(a) the upstream pressure tap shall be located 200 £ 50 mm (8 £ 2 in) upstream of the specimen inlet;
(b) the pressure tap size and configuration shall comply with ASME PTC 19.2 or ANSI/ISA-75.02;
(c) if a fluid meter is used to measure the flow rate, the installation shall be in accordance with
ASME PTC 19.5;
(d) if the volume/time method is used for the flow rate measurement, the container shall be of sufficient
size to hold water collected for at least 1T min;
(e) the water temperature shall be 38 + 6 °C (100 £ 10°F) and shall be maintained for at least 1 min; and
(f) the flowing pressure shall be 310 + 7 kPa (45 + 1 psi) at the inlet.

5.12.4.5 Test procedure

The test procedure shall be as follows:

(@) mount the specimen so that its faceplate is horizontal and parallel with the top surface of the annular
rings;

(b) position the annular rings underneath the specimen so the centre line of the faceplate and the centre
ring are in vertical alignment and the top of the annular gauge is 450 £ 6 mm (18 £ 0.25 in) from the
faceplate (see Figure 11);

(c) cover the top of the annular rings and adjust the flowing pressure until stabilized;

(d) remove the cover and allow the water to flow through the specimen and into the annular rings for at
least 1T min;
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(e) record the measured flow rate and, using a stopwatch, the time to the nearest second;

(f) collect, measure, and record the volume of water in each annular ring and determine the total
volume collected in all of the rings;

(g) calculate and record the percentage collected in each ring relative to the total recorded volume
collected; and

(h) if the total volume collected varies by more than £5% of the total volume calculated from the
recorded flow rate and time, repeat the procedure.

6 Markings, packaging, and installation instructions

6.1 General

6.1.1

Products covered by and complying with this Standard shall be marked with
(a) the manufacturer’s recognized name, trademark, or other mark; or
(b) in the case of private labelling, the name, trademark, or other mark of the customer for whom the
fitting was manufactured.
Markings shall be accomplished by use of a permanent mark or by placing a permanent label on the
product.
Markings shall be located in such a way that they are visible after installation.

6.1.2

Shower heads and hand-held showers shall be marked with the manufacturer’s specified maximum flow
rate, in L/min and gpm, in accordance with Clause 5.4.2.3.2(a).

6.2 Temperature identification

The following bath and shower mixing valves shall have their temperature control settings identified
alphabetically, numerically, or graphically:

(a) single-handle valves; and

(b) single-control valves.

Note: Graphically includes colour.

6.3 Packaging

6.3.1

Packaging shall be marked with

(@) the manufacturer’s recognized name, trademark, or other mark as well as the model number; or

(b) in the case of private labelling, the name, trademark, or other mark of the customer for whom the
fitting was manufactured as well as the model nhumber.

6.3.2

Packaging or other included literature for shower heads and hand-held showers shall be marked with

(a) the manufacturer’s specified maximum flow rate determined in accordance with Clause 5.4.2.3.2(a);
and

(b) the statement “For use with automatic compensating valves rated at xxx L/min (yyy gpm) or less”,
where xxx L/min (yyy gpm) is the lowest minimum flow rate recorded in accordance with
Clause 5.4.2.3.2(b).
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6.4 High-efficiency shower heads and hand-held showers

6.4.1

High-efficiency shower heads and hand-held showers shall be marked with the manufacturer’s specified
maximum flow rate determined in accordance with Clause 5.12.2.7 and expressed in L/min (gpm).

6.4.2

Packaging or other included literature for high-efficiency shower heads and hand-held showers shall be

marked with the

(a) manufacturer’s specified maximum flow rate in accordance with Clause 5.12.2.7;

(b) minimum flow rate at 310 = 7 kPa (45 + 1 psi) determined in accordance with Clause 5.12.2.2.2; and

(c) following statement “For use with automatic compensating valves rated at xxx L/min (xxx gpm) or
less”, where xxx L/min (xxx gpm) is the lowest minimum flow rate determined in accordance with
Clause 5.12.2.2.1.

6.4.3

High-efficiency shower heads, body sprays, and hand-held showers shall not be packaged, marked, or
provided with instructions directing the user to an alternative water-use setting that would override the
maximum flow rate specified in Clause 5.12.2.1. Instructions related to the maintenance of the devices,
including changing or cleaning shower head components, shall direct the user on how to return the
device to its intended maximum flow rate.
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Table 1

Minimum and maximum flow rates
(See Clauses 3, 5.4.1, and 5.4.2.1.)

Fitting or accessory Minimum, L/min (gpm) Maximum, L/min (gpm)
Bathtub 9.0 (2.4) —
Bidet 5.7 (1.5) —
Commercial pre-rinse spray valve — 6.0 (1.6)
Low-flow commercial pre-rinse — 4.7 (1.25)
spray valve
Laundry tray 15 (4.0) —
Lavatory (other than public lavatory — 8.3(2.2)
or metering)
High-efficiency lavatory faucet 3.0 (0.8) 5.7(1.5)
Lawn or sediment faucet 15 (4.0) o
Metering — 1.0 L/cycle (0.25 gal/cycle)
Public lavatory (other than metering) — 1.9 (0.5)
Service sink 15 (4.0) o
Shower head* See Clause 4.11.1 9.5 (2.5)
High-efficiency shower head and  See Clause 5.12.2.2 See Clause 5.12.2.1
hand-held shower
Sink — 8.3 (2.2)
Supply stopt
3/8 in (pipe) 21 (5.5) o
3/8 in (compression) 15 (4.0) —
1/2 in (pipe) 36 (9.5) —
1/2 in (compression) 21 (5.5) —

*Includes hand-held shower heads and body sprays. Safety shower heads shall be exempt from the
maximum flow rate requirements specified in this Table.

TSupply stop sizing shall be based on the nominal size for the outlet indicated in the manufacturer’s
literature.

Note: For purposes of determining compliance with these specifications, an observed or calculated value
should be rounded “to the nearest unit” in the last right-hand digit used in expressing the specification limit
in accordance with the Rounding Method of ASTM E29.
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Table 2

Operating requirements
(See Clauses 5.5.1, 5.6.1.2, 5.6.1.5.1, 5.6.2.4, and 5.8.1.1.)

Linear force,

Operating control N (1bf)

Operating torque,
Nem (Ibfein)

Accessible design See Clause 5.5.2 —

All other operating controls* 45 (10) 1.7 (15)
Supply stop
NPS-1/2 and smaller 67 (15) 1.7 (15)
Larger than NPS-1/2 110 (25) 2.8 (25)

*For self-closing valves, the specified torques and forces shall apply only to the opening operation

of the valves.

Table 3

Life cycle test
(See Clauses 5.6.1.1.1 and 5.6.3.1.2.)

Fitting Cycles
Bath or shower fitting* 250 000
Bidet fitting 50 000
Body spray, hand shower, or shower head adjusting mechanism (flow or function 10 000
control)

Body spray or shower head ball joint 10 000
Diverter (tub-to-shower, shower-to-shower, tub spout, bidet, shampoo, 15 000
shower-to-body spray, or in-line flow control device)

Laundry tub fitting 250 000
Lavatory or sink fitting* 500 000
Lawn or sediment faucet or hydrant 150 000
Metering faucet® 150 000
Self-closing faucet*® 150 000
Side spray assembly, including the diverter (pullout spout handpiece 10 000
function control or multi-function aerator)

Supply stopT 2 000
Swing spout 50 000

*Includes electronic fittings.
TSupply stops integral with automatic compensating valves are not subject to the life cycle test.
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Table 4

Thread torque strength
(See Clause 5.7.2.1.)

Thread size Torque, Nem (Ibfeft)
3/8 NPT 43 (32)
1/2 NPT 61 (45)
3/4 NPT 88 (65)
1 NPT 129 (95)

Note: The thread-assembling torque requirements apply only

to NPT supply connections.

Cover plate /_ Aerator
- Mounting
#/_surfa-:e
l i I 1
== = =
0| EX
v EE
| | I
1/2-14 NPSM
- A -
A C D E
Type of fitting maximum B minimum minimum  Air gap
100 (4) 170 (6.75) 102 £ 2 44 (1.73) 44.5 (1.75) See Clause 5.9.2.1
centre set (4.00 +£ 0.08)
200 (8) 285(11.25) 204+2 44 (1.73) 44.5 (1.75) See Clause 5.9.2.1
deck fitting (8.00 £ 0.08)
Single lavatory faucet — — 44 (1.73) 44.5 (1.75) See Clause 5.9.2.1
Figure 1
Deck-mounted lavatory and sink supply fittings
(See Clauses 4.4.7, 4.8.1, and 5.9.2.1.)
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1/2-14 NPSM ——

Ry
Do

%/ Maximum thread lead of
‘\"-—

2.0 mm (0.079 in)
15 +0.5°

13.1 to 13.4 mm prd
(0.515 to 0.528 in) i

diameter -~ -

14.4 to 15.2 mm - -
(0.565 to 0.600 in)
diameter

(a) Shank with coupling nut and tailpiece connection

i P e
i 7
h g
|
A ///4;
N
v i
|
..... e g
1/2-14 NPSM - J A
| 1
b |
' A
)I?
T~ Maximum thread lead of
2.0 mm (0.079 in)
1/2 nominal size - -

copper water tube

(b) Shank with 1/2 nominal size copper water tube connection

Figure 2

Dimensions for 1/2-14 NPSM shanks
(See Clause 4.4.7.)
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Flow meter

..‘,5'01-110

Pressure gauge

Alternative
AnT volume/time
measurement

Collector

Devices with atmospheric discharge
and one or two supplies

F@ Flow meter
L
Q
W
|

Devices with no atmospheric discharge
and one or two supplies

Figure 3
Discharge capacity test schematics
(See Clauses 5.4.2.1 and 5.4.2.2.)
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Section being tested

/) 1.—
L 2D o — Force applied

between 2D and 3D

- 3D -

Metal bending moment, Plastic bending moment,
Fitting size Nem (ftelbf) Nem (ftelbf)
NPS-3/8 40 (30) 40 (30)
NPS-1/2 60 (44) 40 (30)
NPS-3/4 80 (60) 40 (30)
NPS-1 100 (74) 40 (30)

Figure 4

Bending loads on supply fittings
(See Clause 5.7.1.2.)
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Specimen

Deck level

—S—— — —— —

~+— Sight tube

(mounting surface)

.

s )
Vacuum/pressure @ E ﬂ; EZLE;L:rEd
gauge Inlets
13 mm (0.5 in)
Q submersion
Drain
Vacuum Atmosphere Water
(Valve 3) (Valve 2) (Valve 1)
\— Vacuum regulator
Vacuum pump
and tank
Figure 5
Set-up for back siphonage and hidden check valve test
(See Clauses 5.9.3.2.2.3, 5.9.3.2.2.4, and 5.9.3.3.3.)
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Outlet
, Pressure gauge
Specimen
?/ Pressurized
water supply
tlet
Deck level (outlet)
(mounting surface)

Vacu um!pressure H<& Di
ischarge
gauge / ot Inlets

Vacuum Atmosphere Water
(Valve 3) (Valve 2) (Valve 1)

\— Vacuum regulator

Vacuum pump

and tank
Figure 6
Set-up for check valve leakage test
(See Clauses 5.9.3.2.3.5 and 5.9.3.2.3.6.)
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Target

Counterweight

450+ 6 mm
(18.00 £ 0.25in)

Figure 7
Spray force-balance test fixture
(See Clause 5.12.3.2.)
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0N (0 oz)

Angle meter
Force

gauge \

Temporary
work stand
‘*\* Temporary
clamp
Target
) \:
Position work stand force gauge
to read O N (0 o) at 0.0° angle pointer
(a)
0.5 N (1.8 0z)
Angle meter
Force
gauge
Add sufficient counterweight
to read 0.56 N (2.0 oz) on
force gauge while holding 0.0°
reading on angle pointer.
Temporary

work stand
\

N

Note: Temporary work stand may be repositioned
to achieve a 0.0° angle reading at any time without
impacting calibration.

(b)

Figure 8
Spray force test fixture set-up
(See Clause 5.12.3.3.)
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Figure 9
Spray coverage test fixture
(See Clause 5.12.4.2.)
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Figure 10

Spray coverage test fixture set-up ring
(See Clauses 5.12.3.2 and 5.12.4.2))
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450 + 6 mm

(18 £0.25in)

SR T T T R

. o B

Figure 11
Spray coverage test fixture set-up

(See Clauses 5.12.4.2 and 5.12.4.5.)
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Annex A (informative)
Unit conversion and rounding criteria

Note: This Annex is an informative (non-mandatory) part of this Standard.

A.1 Conversion

The following conversion rules are used in this Standard:

(@) Zeros to the left of the first non-zero digit are not significant.

(b) If the number is greater than 1, all zeros to the right of the decimal point are significant.

(c) In multiplication and division, the original number with the smallest number of significant digits
determines the number of significant digits in the product or quotient.

(d) If an exact constant is used (e.qg., 3 ft = 1 yd), it does not affect the number of significant digits in the
calculated value.

(e) If inexact constants are used (e.g., t = 3.1416), the constant with at least one more significant digit
than the smallest number of significant digits in the original data is used.

A.2 Rounding

The following rounding rules are used in this Standard:

(a) The digits that follow the last significant digit are dropped if the first digit is less than 5.

(b) If the first digit dropped is greater than 5, the preceding digit is increased by 1.

(c) If the first digit dropped is 5 and there are non-zero digits following the 5, the preceding digit is
increased by 1.

(d) If the first digit dropped is 5 and there are only zeros following the 5, the digit is rounded to the even
number (e.q., for three significant digits, 1.655000 becomes 1.66, 1.625000 becomes 1.62).

(e) For maximums and minimums, rounding is performed within the range of the maximum and
minimum values in a way that does not violate the original limits.
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Table B.1 (Concluded)

Fitting type
S
— HS
S £ > -
50 < 2 £ s -
iE .E e =0 % o =Ty )
3| | s - |z |FEE |s
= = = S w|S & 2128 TEE |8
2 2 £ S 3|8 S AR SSE |2
=l x| = 5 =5z ° S1Els]s SR |&
< g ; 2 — == g °|T 2 ol = .'}-3 =
~ © Tg | == Sl » | = & o = =y
tJ E E = = B W o o E = E :,_E E_ =
- | = | - = = E? = 2 > B E |l S8 v w| o
S | | = slelss|s2]|E g Sl =] =>8 =] =
E|e|® vloeloT | gls Zl9l 2| ¥ 8o 22
AFIEE I E R E N E P HEIEE R R
AERE I E R R EH R E E EE S
Test Clause(s) | = |2 |2 |22 |E|EZ |2 F 2SS |A|Z|A 2 ESA|l&F
Mandrel strength 5.6.3.5.3 X X X X
Operating 5.5 XXX |[X[|X|X X XX [ X [X[X|[X |X X | X
requirements
Preconditioning and 51.7and [ X [ X | X | X | X | X | X X KIXIX XX | X [ X x| X
installation 5.1.2
Pressure and 5.3.1.3 XKIX X | XXX X KIX XXX | X [ X x| X
temperature —
outlet blocked
Pressure and 5.3.1.2 XKIX X | XX | X KX I XX x| X
temperature —
valve closed
Pullout strength 5.6.3.5.2 X X X X
Resistance to 5.7.1 X I X | XXX |[X]|X KIX | X [ X XX
installation loading —
bending strength
Resistance to 5.7.2 X IX XXX XX KIX|IX XXX XX
installation loading —
thread torque
strength
Resistance to use 5.8 XX XXX XX AKX AKX X XX
loading
Threaded 4.4 X I X I X [ XXX |X KIX XXX |X XX
connections
Torque 5.3.4.2 KX XX |X X X X X A

Note: The tests specified in this Table are the applicable tests by fitting type. They need not be conducted in a particular
order unless an order is specified in this Standard.
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