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FOREWORD

{This Foreword is not part of ASME/ANSI A112.19.8M-1987.)

Since the development of leisure products for recreational enjoyment, the swimming
pool, spa, plumbing fixture, and related industries have endeavored to make safety a para-
mount issue of system and product design.

With the increasing popularity of products for recreational use, some potential hazards
have been identified relative to suction fittings used in conjunction with swimming and
wading pools, spas and hot tubs, and whirlpool bathtub appliances.

The key potential hazards identified were body entrapment, hair entrapment, and grate
strength. This Standard was prepared to provide tests to evaluate a suction fitting’s per-
formance relative to these hazards.

Following approval by the A112 Committee, this Standard was approved as an American
National Standard by ANSI on November 23, 1987.

iii

Copyright ASME International

Provided by IHS under license with ASME (-\
No reproduction or networking permitted without license from IHS . Not for Resale .



L ——————————————— S ——————————— S

ASME AL12.19.8M 87 EE 0759570 0070925 2 mm

ASME STANDARDS COMIMITTEE A112
Standardization of Plumbing Materials and Equipment

(The following is the roster of the Committee at the time of approval of this Standard.)

OFFICERS

J. C. Church, Chairman
M. J. Hogan, Secretary

COMMITTEE PERSONNEL

AIR CONDITIONING AND REFRIGERATION INSTITUTE
L. P. Benua, EBCO Manufacturing Co., Columbus, Ohio

AMERICAN IRON AND STEEL INSTITUTE
B. J. Enright, Overland Park, Kansas

AMERICAN SOCIETY OF MECHANICAL ENGINEERS
R. V. Benazzi, Juros, Baum & Bolles, New York, New York

AMERICAN SOCIETY OF PLUMBING ENGINEERS
D. F. Dickerson, Donald F. Dickerson Associates, Los Angeles, California
W. W. Chan, Alternate, American Society of Plumbing Engineers, Sherman Oaks, California

AMERICAN SOCIETY OF SANITARY ENGINEERING
J. C. Church, Mamaroneck, New York
G. R. Jerus, Alternate, Meyer, Strong & Jones, P. C., New York, New York

ASSOCIATION OF HOME APPLIANCE MANUFACTURERS
E. Gruenwald, Hobart Corp., Troy, Ohio
W. Blanck, Alternate, Association of Home Appliance Manufacturers, Chicago, lllinois

BUILDING OFFICIALS AND CODE ADMINISTRATORS INTERNATIONAL
D. P. Jack, Building Inspection Department, Hampton, Virginia
J. A. Ballanco, Alternate, Building Officials and Code Administrators International, Country Club Hills,
Hlinois

CAST IRON SOIL PIPE INSTITUTE
J. A. Woodward, Cast Iron Soil Pipe Institute, Costa Mesa, California

CONFERENCE OF STATE SANITARY ENGINEERS
C. C. Crumley, Michigan Department of Public Health, Lansing, Michigan

COPPER DEVELOPMENT ASSOCIATION, INC.
A. Cohen, Copper Development Association, Greenwich, Connecticut

INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS
N. J. Latter, International Association of Plumbing and Mechanical Officials, Los Angeles, California

LEAD INDUSTRIES ASSOCIATION
J. Smith, Lead Industries Association, New York, New York

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS Not for Resale



ASME All2.29.8M &7 WM 0759kL70 007092t 4 HH.

NATIONAL ASSOCIATION OF HOME BUILDERS
R. M. Morrison, National Association of Home Builders, Washington, D.C.

NATIONAL ASSOCIATION OF PLUMBING —HEATING —COOLING CONTRACTORS
R. E. White, Repairs Inc., South Bend, Indiana

NATIONAL SANITATION FOUNDATION
T. 8. Gable, National Sanitation Foundation, Ann Arbor, Michigan

PLUMBING AND DRAINAGE INSTITUTE
A. 0. Roche, Jr., Plumbing and Drainage Institute, Indianapolis, indiana

PLUMBING MANUFACTURERS INSTITUTE
C. Selover, Delta Faucet Co., Indianapolis, Indiana
R. W. Church, Alternate, Plumbing Manufacturers Institute, Glen Ellyn, lllinois

STATE OF NEW YORK HOUSING AND BUILDING CODES BUREAU
A. Y. Kaplan, New York State Housing and Community Renewal Building and Codes Bureau, New York,
New York

U.S. DEPARTMENT OF COMMERCE - NATIONAL BUREAU OF STANDARDS
L. S. Galowin, National Bureau of Standards, Washington, D.C.

U.S. DEPARTMENT OF THE NAVY
R. E. Pamplona, U.S. Naval Facilities Engineering Command, Port Hueneme, California

INDIVIDUAL MEMBERS
P. J. Higgins, P. J. Higgins & Associates, Inc., Damascus, Maryland
L. S. Nielsen, Consultant, Fresh Meadows, New York N

PERSONNEL OF PANEL 19 - PLUMBING FIXTURES SUBCOMMITTEE

. Higgins, Chairman, P. J. Higgins & Associates, Inc., Damascus, Maryland
. Bauer, Secretary, American Standard, Inc., Trenton, New Jersey
. Baldwin, Microphor Inc., Campton, New Hampshire
T Berkhout, Just Manufacturing Co., Franklin Park, lllinois
. H. Bliss Hll, United Association of Plumbers & Pipe Fitters, Washington, D.C.
. Bohannan, Thomas Somerville Co., Rockville, Maryland

—I(_

. E. Calhoun, Thetford Systems Inc., Ann Arbor, Michigan
. L. Corpening, Sanitar Colton—Wartsila Inc., Avery, California
. D. Crow, U.S. Naval Facilities Engineering Command, Port Hueneme, California
. D. D'Amore, Water Jet Corp.; Canoga Park, California
. W. Dizenfeld, Annandale, Virginia
. R. Emmel, Household Manufacturing Inc., Pittsburgh, Pennsylvania
. A. Fiumefreddo, American Standard, Inc., Edison, New Jersey
. 8. Galowin, National Bureau of Standards, Washington, D.C.
. A. Garasi, Gruber Systems Inc., Valencia, California
. A. Gatehouse, Elkay Manufacturing Co., Oak Brook, lllinois
. A. Gillespie, Stanadyne—Moen Group, Elyria, Ohio
. H. Kinney, Eljer Plumbingware, Pittsburgh, Pennsylvania
. P. Konen, Davidson Laboratory, Hoboken, New Jersey
. J. Latter, International Association of Plumbing and Mechanical Officials, Los Angeles, California
. B. Martin, Water Control International Inc., Troy, Michigan
. J. McGirr, Colton—Wartsila Inc., Colton, California
. Meikle, Jacuzzi Whirlpool Bath, Walnut Creek, California
. D. Miller, Gerber Plumbing Fixtures Corp., Kokomo, Indiana
. E. Olson, Crane Co., Nevada, Missouri
. Panzer, Syska & Hennessy, New York, New York
. E. Paulick, National Spa & Pool Institute, Alexandria, Virginia
. A. Povalski, Kohler Co., Kohler, Wisconsin

mFIEK'v:JmZﬂwg:UI‘F‘-UgU'UEUG)mOQ‘-'U

vi

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS Not for Resale



ASME A312.19.8M 47 MM U?Sﬂh?u,nu?ua 7L

. L. Preston, Mansfield Plumbing Products, Perrysville, Chio

. Rawalpindiwala, U.S. Testing Co., Inc., Tulsa, Oklahoma

. L. Roskopf, Masco Corp., Taylor, Michigan

. C. Schrock, Delta Faucet Co., Indianapolis, Indiana

. W. Summers, Owens—Corning Fiberglas, Toledo, Ohio

. Thomaidis, Housing and Urban Development, Washington, D.C.

. Vollrath, Polar Stainless Products, Inc., Sheboygan, Wlsconsm

. E. White, Repairs Inc., South Bend, Indiana

. S. Wyly, Kensington, Maryland

. W. Yates, Defense Construction Supply Center, Columbus, Ohio-
. A. Zuzack, Eljer Plumbingware, Ford City, Pennsylvania

E:U:U:JMO>UUCDW

PERSONNEL OF WORKING GROUP 8 - S'U'CTION'FITTINGS

P. J. Higgins, Chairman, P. J. Higgins & Associates, Inc., Damascus, Maryfand

J. H. Bauer, Afternate, American Standard; Inc., Trenton, New Jersey )

S. Cavanaugh, International Association of Plumbing and Mechanical Officials, Los Angeles, California

D. D. D‘Amore, Water Jet Corp., Canoga Park, California .

L. A. Garasi, Gruber Systems, Inc., Valencia, California

L. Klusendorf, Owens—Corning Fiberglas, Toledo, Ohio

M. Klimboff, Flat Products, Monroe, Ohio

N. J. Latter, Alternate, International Association of Plumbing and Mechanlcal Officials, Los Angeles,
California -

P. Meikle, Jacuzzi Whirlpoo! Bath, Walnut Creek California

K. G. Ohaus, American Standard, Inc., Edison, New Jersey

L. E. Paulick, National Spa and Poo! Institute, Alexandria, Vlrglnla

E. A. Povalski, Kohler Co., Kohler, Wisconsin

F. Wampner, U.S. Testing, Inc., Tulsa, Oklahoma

vil-

Copyright ASME International
Provided by IHS under license with ASME N
No reproduction or networking permitted without license from IHS Not for Resale



S —

ASME A112.19.8M 87 BN 0759570 0070923 & mm

CONTENTS

FOrEWOId o viti ittt in ittt eetarnsnesasssnavensssnssoencnsnssaansnnns iii
Standards Committee ROSIET .. vvirtrettnrreenernrcnnernennsosesoornnenssaas v
I PUIPOSE vttt tie ettt tee i iise s ae s tins e i i i 1
0 T e R 1
3 General REQUITEMENES o ..o vvnntveesvenntorannensesossesatsnasssnsssanns 1
4 Physical TeStINE 4 vvvve e rensenneneesaenenesenessnensosonnnsnranssns 1
5 Hair Bntrapment Test .. ..vutinintiin ot iieriistetsrsensroansonsan 2
6 Body Entrapment ......... P 3
A Y - =) - Y 3
8 Markings and Identification ..........cciiiiiiiiiiiiiiiiiinn e 3
Figures

1 Test Tank for Determining Suction Fifting Rating ..................0vvutn 4
2 Steps to Test Suction Fiftings ........coviiiiiiriiiiiiiiiiiirinrsneenss 5

ix
oo o St v i AU ()

No reproduction or networking permitted without license from IHS . Not for Resale Y



(ASME All2.19.8M 87 WM 0759570 0070929 T M

" ASME/ANSI A112.19.8M-1987

SUCTION FITTINGS FOR USE IN SWIMMING POOLS, WADING POOLS, SPAS, HOT TUBS,
~ AND WHIRLPOOL BATHTUB APPLIANCES

1 PURPOSE

The purpose of this document is to establish a
standard for suction fittings which are designed to be
totally submerged for use in swimming pools, wading
pools, spas, hot tubs, and whirlpool bathtub appli-
ances. Its purpose is to serve as a guide for producers,
distributors, architects, engineers, contractors, in-
stallers, inspectors, and users; to promote under-
standing regarding materials, manufacture, and
installation; and to provide for identification of fit-
tings that conform to this Standard.

2 SCOPE

This Standard covers dimensions, testing methods,
and other significant properties in addition to a gen-

eral description of the final product, together with

methods of marking and identification.

3 GENERAL REQUIREMENTS
3.1 Fitting Use

The fittings covered in this Standard are identified
for use in swimming pool, wading pool, spa, hot tub,
and whirlpool bathtub appliarice installations to pro-
vide for a maximum degree of safety from body and
hair entrapment. Fittings shall be defined as all com-
ponents, including cover and hardware.

3.2 Alternate Options

The provisions of this Standard are not intended to
prevent the use of any alternate material or method of
construction provided any such alternate meets the in-
tent of this Standard.

3.3 Assembly Requirement

Fittings shall be designed so that tools are requlred
for disassembly.
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4 PHYSICAL TESTING
4.1 Conditions for Tests and Evaluation

4.1.1 General. With the exceptions of paras. 4.2.1
and 4.2.2, which involve a repetitive evaluation, a
minimum of 6 new fitting units shall be tested in each
test condition. If any 1 fitting fails the test, repeat with
6 more fittings. No failures shall occur in the 6 new fit~
tings. No more than 1 unit in the total of 12 umts may
fail.

4.1.2 Conditioning. Condition all specimens in
water at least 73.4°F + 3°F (23 °C +2°C) for at least 2
hr before testing.

4.1.3 Test Fixture. The fitting(s) shall be installed
in a rigid fixture which is capable of supporting the fit-

ting(s) in a manner similar to the actual installation.

4.1.4 Test Equipment. A point load machine cali- '
brated in readings of 5 1b increments and equipped
with a 2 in. diameter tup with a 24 in. radius nose,

- tested in accordance with the procedure in ASTM D

2444-80, shall be used for the deflection and point im-
pact tests.

4.1.5 Crack Detection. Contrasting ink shall be
used to detect cracks.

4.2 Point Loading and Deflection for Structural In-
tegrity Tests

4.2.1 Deflection Testing of a Fitting Installed in

‘the Horizontal Plane

4.2.1.1 Test Method. Subject the center of the
fitting face to a point load of 3001b +21b. Test all six
unifs.

4.2.1.2 Performance Requirement. Deflection
in excess of 0.350 in. at the load requirement shall be

- deemed a failure. Further the fittings shall not dlsm-

tegrate or crack.

NOTE: Disintegrate means the loss of any material from the

fitting.
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4.2.2 Point Load to Protrusion
4.2.2.1 Test Method. Subject the same six units
in para. 4.2.1 to additional loading in 25 Ib increments
with a load speed of 0.2 in./min to 0.25 in./min until
the tup protrudes through the grate.

4.2.2.2 Performance Requirement. The fitting
shall not disintegrate. '

4.2 .3 Shear Load Test on the Horizontal Edge of
% in. or Greater of a Vertically Mounted Fitting

4.2.3.1 Test Method. Fittings whose horizontal
edges extend from the vertical wall /2 in. or more shall
be tested by the application of a 150 Ib test load ap-
plied vertically on the topmost surface of the fitting.
The six units shall be tested using a flat surface.

4.2.3.2 Performance Requirement. The grat-
ing shall remain in place. The fitting shall not crack or
disintegrate. )

4.3 Vacuum and Point Impact Test

4.3.1 Test Method. Subject each of the six fittings
to the following sequence. '

(@) Cover the fitting to be tested with a 20 mil plas-
tic material or other suitable material. Connect the fit-
ting outlet to a vacuum system and subject it to a 28.5
in. Hg vacuum within 60 sec =+ 5 sec and sustain the
vacuum for 300 sec + 10 sec.

(b) Cease the vacuum, remove the plastic film, and
impact the center of the fitting at 15 ft-Ib using the
same method as described in para. 4.2.3.

(c) Again cover the fitting with the plastic film and
again apply the 28.5 in. Hg vacuum within 60 sec + 5
sec, and sustain the vacuum for an additional 300 sec
+ 10 sec.

(d) After removal from the test fixture, apply
water-soluble contrasting ink and inspect for cracks,
breaks, or fractures.

4.3.2 Performance Requirement. The fitting shall
not crack or disintegrate.

5 HAIR ENTRAPMENT TEST
5.1 Conditions for Test

A container of sufficient depth to provide a mini-
mum of 12% in. of water above the uppermost por-
tion of the suction fitting shall be used. A properly
grounded pump capable of producing a GPM flow

Copyright ASME International
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rate of at least 25% greater than the fitting manufac-
turer’s recommended GPM rating of the fitting shall
be used.

NOTE: A 1% hp or 2 hp pump is usually suitable for fittings up to 2
in. pipe diameter.

A flowmeter with an accuracy of +2% shall be at-
tached to the discharge outlet of the pump according
to the flowmeter manufacturer’s recommendations or
instructions,

5.2 Test Method (See Fig. 1)

(@) Install the suction fitting to be tested through
the side wall of the container and connect it to a 90
deg. elbow located on the outside and as close to the
suction fitting as possible. Attach a minimum of 16 in.
of straight Schedule 40 pipe to the elbow as per Fig,. 1.

(b) Fittings other than 1% NPS shall be connected
to the same pipe size as the fitting.

(¢) Connect the pump inlet to the 16 in. piece of
Schedule 40 pipe.

(d) Fill the tank to a point 12 in. +% in. above the
uppermost portion of the fitting to be tested.

(e) Secure 2 oz of natural, medium-to-fine,
straight, light-colored hair, 16 in. in length, to a 1 in.
diameter by 12 in, long wooden dowel, A method for

_attaching a scale shall be provided on the opposite
end. A fresh sample of hair shall be used for each test
fitting.

(f) A scale accurate within + 1% to —0% of the
full scale shall be used to determine pounds of pull
against the entanglement.

(g) Actuatethe pump and regulate the flowmeter to
10 GPM less than the fitting manufacturer’s recom-
mended GPM flow rate.

(%) Saturate the hair! for a minimum of 2 min in
testing water. After being saturated, place the free end
of the hair approximately 12 in. in front of the suction
fitting and above the uppermost surface of the face of
the fitting, as illustrated in Step A of Fig. 2. Place the
dowel 12 in. from the fitting face.

(i) Slowly lower the hair closer to the fitting and
feed the ends of the hair into the fitting in the direction
of the intake flow. Continue to slowly feed the hair by
moving the dowel from side to side while shortening
each pass of the dowel for a minimum of 2 min. Then
lay the dowel end against the fitting for a minimum of
30 sec.

!prior to use, the hair shall be cleaned in 10% solution by volume of
Alpha Olefin Sulfate (ASQ) and water. After cleaning thoroughly,
rinse in clear water,
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(/) With the pump still operating, test for the
amount of pull necessary to free the hair from the
fitting. Measure the force of entanglement by pulling
the scale and dowel vertically. Repeat the test ten
times.

(k) If in compliance with the flow rate, increase the
flow rate in 5 GPM increments and repeat for ten
more times at each flow rate. Brush hair periodically
to keep tangle-free.

() If a failure is determined with a specific 5 GPM
increase, the unit may be retested in 1 GPM incre-
ments in order to defermine its best performance
value.

5.3 Performance Requirement

A pull of 51b or greater on any one of the ten tests,
including the weight of the saturated test apparatus,
shall be deemed a failure, and the flow rate in GPM at
failure shall be recorded. Divide thisrate by 1.25 to de-
termine the maximum allowable rating of the fittings.
After the rating has been ascertained, reevaluate the
fitting at 25%, 50%, and 75% of that allowable
rating,

6 BODY ENTRAPMENT

The structural integrity testing as required in paras.
4.1through 4.2.3 is intended to evaluate the fitting for
the prevention of body entrapment.2
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7 MATERIAL

7.1 UV Degradation of Fittings Intended for Out-
door Exposure

When plastic materials are used, UV inhibitors shall
be added to the polymer mixture.

8 MARKINGS AND IDENTIFICATION

The fitting shall have permanently installed mark-
ings as follows:

(a) manufacturer’s name or registered trademark

(b) model number

(c) flow rate in GPM

In addition to these test methods, these products should be in-
stalled to minimize the potential for body entrapment. Sample in-
stallation procedures may be found in section 308(e) of the Uniform
Swimming Pool, Spa and Hot Tub Code, published by the Interna-
tional Association of Plumbing and Mechanical Officials, 5032 Al-
hambra Avenue, Los Angeles, CA 90032, (213) 223-1471. The
standards for public and private spas published by the National Spa
and Pool Institute (NSPI), 2111 Eisenhower Avenue, Alexandria,
VA 22314, (703) 838-0083, also provide similar guidance. See NSPI-
2, ““Minimum Standards for Residential Spas,’’ and NSPI-3, ‘“‘Min-
imum Standards for Public Spas.”
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= 48 in. >

: e ———— 36 in.._—.,.‘

Baffle —\N

Test area [Note (1}]

24 in.
Return line

Flowmeter | %

Pump

30 in.

Control valve

\~ Suction piping (16 in. min, C-C)

NOTE:
(1) Test area may be adapted to handle more than one suction fitting.

FIG. 1 TEST TANK FOR DETERMINING SUCTION FITTING RATING
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Eyelet for scale
{para. 5.2)

/ Dowel

f w
Test A
fixture y
wall Hair sampie b
12in. f
/]
/]
Suf:tl.on ¥~ Hair ends (|
fitting %8
4 .
¥ ‘/ Attempt to feed
¥y hair into intake
y opening
- 12 in.———-»l /L
I )

Step A Starting Position - Step B Direction of Hair Feed

Hold against fitting

-

Step C Final Position - .

FIG. 2 STEPS TO TEST SUCTION FITTINGS
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