¥ I
ASME A112ﬁ7-1999

DECK MOUNTED
BATH/SHOWER TRANSFER
VALVES WITHINTEGRAL
BACKFLOW PROTECTION

AN AMERICAN NATIONAL STANDARD

REAFFIRMED 2004

eeeeee Society of FOR CURRENT COMMITTEE PERSONNEL
@ Mechanical Engineers PLEASE E-MAIL CS@asme.org

@Z@ The Ameri




® Mechanical Engineers

AAAAAAAAAAAAAAAAAAAAAAAAAA

DECK MOUNTED
BATH/SHOWER TRANSFER
VALVES WITH INTEGRAL
BACKFLOW PROTECTION

ASME A112.18.7-1999

Copyright ASME International
Provided by IHS under license with ASME



Date of Issuance: May 31, 2000

This Standard will be revised when the Society approves the issuance of
a new edition. There will be no addenda or written interpretations of the
requirements of this Standard issued to this edition.

ASME is the registered trademark of The American Society of Mechanical Engineers.

This code or standard was developed under procedures accredited as meeting the criteria for
American National Standards. 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 code or standard was made available for public review
and comment that provides an opportunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

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

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 code or 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.

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

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.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Three Park Avenue, New York, NY 10016-5990

gopyt;iggtbAslMsEImdem?tional ith ASME Ccpyright © 2000 by

rovi nder license witl r— o~

Nooreperodu{:tion ;‘r nglwgreki:; permitted without license from IHSTHE AMERICAN SO( Not for Resale MECHANICAL ENGINEERS
All Rights Reserved

Printed in U.S.A.



FOREWORD

In late 1988 and 1989 and the early 1990s a trend was appearing with the introduction
of hand held showers and other bathing appliances mounted on the deck of bathtubs and
other fixtures. The market place was being inundated with new devices, with a fair amount
of them coming in from Europe. The need for backflow and back siphonage protection
was very evident because of the nature of the accessories being furnished, as they all
incorporated a hose or a pull out feature that could become submerged in the vessel they
were intended to serve. At the time there were no standards that properly addressed this
type of backflow prevention devices that was mounted on the deck of a bathing vessel.

In 1989 and 1990 both ASSE and IAPMO began work on a remedy for this problem.
ASSE modified ASSE 1001 to incorporate deck mounted atmospheric type vacuum breakers
for mounting on the deck of fixtures. IAPMO developed an IGC (Interim Guide Criteria)
in 1989, which covered these devices, but went one step further with incorporating a diverter
valve into the backflow prevention device.

In 1991 IAPMO converted the 1990 IGC into a PS standard (PS 45-91) and named it
Bathtub Three Way Diverter Valve With Backflow Protection. PS 45-91 along with the
ASSE 1001 standard formed the backbone of the technical material and basis for this
Standard.

Extensive testing and engineering reviews has gone into the development of the ASSE
and IAPMO standards along with the development of this Standard. This Standard combines
a series of safety features including a vent to atmosphere and checking members to
collectively protect against the possibility of backflow or back siphonage. This Standard is
written to give freedom to the manufacturer that desires to develop a design for this type
of device.

Suggestions for improvement of this Standard will be welcomed. They should be sent
to The American Society of Mechanical Engineers; Attn: Secretary; A112 Main Committee;
Three Park Avenue; New York, NY 10016-5990.

This Standard was approved as an American National Standard on April 14, 1999.
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ASME A112.18.7-1999

DECK MOUNTED BATH/SHOWER TRANSFER VALVES
WITH INTEGRAL BACKFLOW PROTECTION

1 GENERAL

1.1 Scope

This Standard establishes requirements for deck

mounted, bath/shower transfer valves with integral back-
flow protection on the secondary outlets. It covers

2 PHYSICAL REQUIREMENTS

2.1 Materials

agerials used shall be suitable for use with
potable water. Plastic materials coming into contact
with potable water shall comply with the applicable

physical and performance requirements, test methods,sections of NSF 14 exclusive of the sections pertaining

and requirements for marking and identification.

The provisions of this Standard are not intended to
prevent the use of any alternative material or method
of construction, provided any such alternative meets
the intent of this Standard.

1.2 Units of Measurement

Values are stated in U.S. Customary units and the
International System of Units (SI). The U.S. Customary
units shall be considered as the standard.

In this Standard, gallons (U.S. liquid) per minute is
abbreviated gpm.

1.3 Referenced Standards

The following documents form a part of this Standard
to the extent specified herein.

ANSI/NSF‘ 14-90, Plastics Piping Components and Re-
lated Materials

Publisher: National Samitation Foundation (NSF Inter-
national), 3475 Plymouth Road, Ann Arbor, MI 48105

ASME A112.18.1-2000, Plumbing Fixture Fittings

Publisher: The American Society of Mechanical Engi-
neers (ASME), Three Park Avenue, New York, NY
10016-5990

1.4 Definitions

The terms used in this Standard are defined in ASME
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to taste and odor.
Solder and fluxes containing lead in excess of 0.2%

shall not be used. Metal alloys shall not exceed 8%

lead content.

2.2 Coatings

Electrodeposited and organic coatings shall meet the
requirements of ASME A112.18.1.

2.3 Pressure and Temperature

The device shall be designed to function at working
water pressure up to 125 psi (860 kPa). The device
shall be designed to function at supply temperatures
from 40°F to 150°F (4°C to 66°C). There shall be no
leakage from secondary outlets when the transfer valve
is in the primary outlet mode. The leakage rate from
the primary outlet mode, when the transfer valve is in
the secondary mode, shall not exceed 0.1 gpm (0.38
L/min) at 20 psi (140 kPa) and 60 psi (410 kPa)
flowing gauge pressure when new, and 0.3 gpm (1.14
L/min) at the end of the life cycle test.

2.4 Hydrostatic Pressure

The envelope of the device shall withstand a hydro-
static pressure of 250 psi (1720 kPa), for a period of
5 minutes, with pressure applied at the inlet and the

outlets plugged. The device shall show no signs of

external leakage during the test.

2.5 Flow Capacity

The device shall deliver at the primary outlet, the
minimum flow rate as specified in Table 3 of ASME
Al112.18.1.
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2.6 Life Cycle Durability

The transfer valve and its backflow prevention mecha-

nism shall be cycled 15,000 cycles. After the life cycle
durability test, the transfer valve shall be tested in

DECK MOUNTED BATH/SHOWER TRANSFER
VALVES WITH INTEGRAL BACKFLOW PROTECTION

then be pressurized to 250 psi (1720 kPa) and subjected
to this static condition for 5 minutes. Test results shall
meet the performance requirements of para. 2.4.

accordance with paras. 3.5 and 3.6 of the test procedure3.3 Flow Capacity Test

for back pressure and back siphonage. Failure to meet
the minimum performance requirements of this Standard

shall result in rejection of the device.

2.7 Back Pressure Backflow Prevention

There shall be no backflow of water into the supply

line when the air ports are sealed closed and a back

pressure within a range from 6 in. to 59 in. (0.15 m

With the water supply in a full open position, regulate
the flowing pressure to 20 psi (138 kPa) at the inlet
of the transfer valve. Measure the flow rate at the
primary mode. Minimum flow rate shall be as specified
in para. 2.5.

3.4 Life Cycle Durability Test

to 1.5 m) water column is applied to each secondary The transfer valve shall be installed to a life cycle

outlet.

2.8 Back Siphonage Backflow Prevention

There shall be no back siphonage of water from the
downstream piping into the supply piping when the

test fixture capable of providing the test parameter
listed in para. 6.6.3 of ASME A112.18.1. The test
sample shall be installed to the test fixture as it is
intended to be installed in the field. The secondary
outlets shall be furnished with devices simulating their
intended usage. The inlet of the transfer valve shall

check valve seat(s) or disk(s) is fouled to a partially open e connected to a water supply capable of providing
position in accordance with the test method described in 1ot and cold water in accordance with para. 2.3. There

para. 3.6. Any rise of water in the sight glass more
than % in. (13 mm) or if any back siphonage occurs
that shall be cause for rejection of the device.

2.9 Critical Level

The transfer valve shall be mounted so that the
critical level or the bottom of the device is a minimum
1 in. (25 mm) above the flood level rim of the fixture.

3 PERFORMANCE TESTING

3.1 Pressure and Temperature Test

The transfer valve test sample shall be installed in

shall be a sliding joint used between the transfer valve
handle and the test actuation device. The transfer valve
shall be cycled to a minimum of 15,000 actuation.

Each actuation from the primary mode through to the

secondary modes and back to the primary mode shall
be considered one cycle. The transfer valve shall be
cycled at the rate of not less then 1000 cycles/hr,
alternating cycles between secondary outlet mode posi-
tions. Cold and hot water shall be used alternately,
supplying cold water followed by hot water at frequen-

cies that are accumulative to the 3/1 exposure ratio,
respectively. Test results shall meet the performance
requirements of para. 2.6.

a test system capable of providing pressures of 1253.5 Back Pressure Backflow Test

psi (860 kPa) and water temperatures of 150°F + 5°F
(65°C % 3°C) at the inlet. The system shall be purged

Install the transfer valve and hose assembly as shown

of air and the water pressure elevated to 125 psi (860 in Fig. 1. Set the transfer valve to a secondary outlet

kPa) and at a temperature of 150°F * 5°F (65°C %
3°C). With the water flowing from the secondary out-

let(s), cycle the transfer valve from the primary outlet

mode to each of the secondary outlet(s) for 5 minutes.
The valve shall not bind, chatter, or have leakage
except as allowed in para. 2.3.

3.2 Hydrostatic Test

The transfer valve shall be filled with water and

Copyright ASME International
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mode. Position the end of the hose at an elevation of
6 in. (150 mm) above the bottom of the device or the
critical level of the transfer valve. Place a sheet of
white paper under the inlet of the diverter. With the

air ports sealed closed, fill the hose with colored water.
Allow this assembly to stand for 5 minutes and observe
for indications of leakage on the paper. If no leaks
are observed, slowly elevate the end of the hose to
59 in. (1500 mm). Add water to the hose if necessary
to keep it full. Allow the assembly to stand for 5

minutes and observe for indications of leakage. This
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&

Transfer valve with integral
backflow protection

Hose open end
filled with water

(G
i

' Elevation
/ 59 in. (1500 mm)

Primary
outlet

e

Supply inlet(s)
QL

Secondary outlet < \ / Sheet of paper
capped off for test .((((C’
P~ Y
T
O
" Secondary
outlet

FIG. 1 BACK PRESSURE BACKFLOW TEST SET-UP

test shall be repeated until all secondary outlets have (a) Apply and hold a vacuum of 25 in. (635 mm)
been tested. Test results shall meet the performanceof mercury for 5 minutes and then vent the vacuum on

requirements of para. 2.7. the supply side of the assembly to return to atmospheric.
(b) Raise the vacuum slowly from 0 in. to 25 in.
3.6 Back Siphonage Backflow Test (0 mm to 635 mm) of mercury, and then slowly reduce

it to 0 in. (0O mm) of mercury.

(c) Create a surge effect by opening and closing
valve #2 at least five times. The applied vacuum load
shall vary from 0 in. to 25 in. (0 mm to 635 mm) of
mercury during the test.

All check valves contained within the transfer valve
shall be fouled with a 0.032 in. (0.8 mm) diameter
wire. The wire shall be placed between the check
valves and the seat as shown in Fig. 2. For any other
configuration, the wire shall be placed in a position
analogous to those shown. The device shall be installed opservations shall be made for water rise within the
to the test fixture as shown in Fig. 3. All unused sjght tube and recorded for each test. Test results shall

secondary outlets shall be blocked. The test fixture meet the performance requirements in para. 2.8.
shall have the capability of producing a vacuum up to

25 in. (635 mm) of mercury. A transparent sight glass
Y, in. (13 mm) inside diameter shall be connected to
the outlet of the transfer valve with its lower end 3.7.1 With the device installed in accordance with

immersed in a reservoir of colored water positioned Fig. 4 and the check valve(s), if any, fouled, submerge
below the transfer valve. Apply the following vacuum the device for at least 5 minutes so that all of its openings

3.7 Determination of Critical Level

Copyright ASME International
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Location

of wire Wire —}

Slitted Disk Bevel Seat

O-ring Seat ) |_| Flat Disk and Seat
/ Wire | S— 1
Wire
FIG. 2 FOULING THE CHECK MEMBERS
’:\r
|
I
I
I
I
I
I
: : Transfer valve with integral
: ! backflow protection
I ]
Secondary outlet .
capped off for test />_ Inlet pipes
-

4@ Pressure gage

<><> Valve 1 Valve 2 Valve 3

Water supply —»|

~<-— Vacuum source
1l / |
Atmosphere

FIG. 3 BACK SIPHONAGE BACKFLOW TEST SET-UP
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Vacuum
gauge

L[ X —

Vacuum
source

Transfer valve with integral

backflow protection \

Sight glass

S ——/
AN AL A A A AA v e d
A A A BB E// Primary outlet N W
(One capped) v capped off for test
—
supply inlet(s) \g/
—
v

/@ Secondary
@ ﬁ outlet

Sécondary outlet
capped off for test \

Supply inlet

FIG. 4 CRITICAL LEVEL TEST SET-UP

3.7.2 With the water level in the tank lowered to 4 MARKING AND IDENTIFICATION
0.12 in. (3 mm) below the air port(s), a vacuum of
25 in. (85 kPa) of mercury shall be applied while the 4.1 Transfer Valve
water level in the tank is slowly lowered. The elevation
at which back siphonage ceases (BB) shall be marked.
A vacuum of 25 in. (85 kPa) of mercury shall then
be applied as the water level in the tank is gradually
raised. The elevation at which back siphonage begins
(AA) shall be marked. The lower of the two elevations
shall be considered the critical level.

(a) The transfer valve shall be permanently and
legibly marked with the following:

(1) manufacturer's name or trademark;
(2) model number.

(b) The transfer valve shall be marked “A112.18.7"
to demonstrate compliance with this Standard. The
marking shall be by means of either a permanent mark
on the product, a label on the product, or a tag attached

3.7.3 The device shall be installed in the test tank
to the product.

with the critical level as determined above located 1
in. (25 mm) above the the water surface. Surge vacuum

loading shall then be applied by opening and closing 4.2 Packaging

a quick-opening valve at least five times, varying the The package or any label attached to the package
vacuum load from O in. to 25 in. (O kPa to 85 kPa) shall be marked with the manufacturer's name, model
of mercury to verify the location of the critical level. number, and “A112.18.7".
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