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UL Standard for Safety for Alarm Valves for Fire-Protection Service, ANSI/CAN/UL 193

Twelfth Edition, Dated August 2, 2024

Summary of

Topics

This New Twelfth Edition of ANSI/CAN/UL 193 dated August 2, 2024 is being issued as a new joint
US/Canada Standard reflecting the latest ANSI and SCC approval dates and incorporating the
proposal dated April 5, 2024.

The requirements are substantially in accordance with Proposal(s) on this subject dated April 5, 2024
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NSI) occurred on August 2, 2024. ANSI approval for a standard does rot

The mostrécent designation of ANSI/UL 193 as an American National Standard
include the Cover Page, Transmittal Pages, Title Page, Preface or SCC Foreword.

ANSI/CAN/UL 193:2024

First Edition — March, 1937
Second Edition — June, 1952
Third Edition — November, 1967
Fourth Edition — November,»1972
Fifth Edition — December, 1973
Sixth Edition — April, 1979
Seventh Edition ~4July, 1980
Eighth Edition~=January, 1988
Ninth Edition— March, 1993
Tenth Edition — January, 2004
Eleventh Edition — February, 2016

Twelfth Edition

August 2, 2024

This Standard has been designated as a National Standard of Canada (NSC) on

date August 2, 2024.

© 2024 ULSE Inc. All rights reserved.


https://ulnorm.com/api/?name=UL 193 2024.pdf

ANSI/CAN/UL 193 AUGUST 2, 2024

No Text on This Page



https://ulnorm.com/api/?name=UL 193 2024.pdf

AUGUST 2, 2024 ANSI/CAN/UL 193 3
CONTENTS
o (= - o - 5
INTRODUCTION
LIS Tt o] oS 7
A ©70) 111 o To] 1 1= o1 £ T 7
3 UNits Of MEASUIEMENT ... .. e e et e e e e e e e aee s 7
4 Referenced PUDIICAtiONS ..........oooniii e 7
R €1 (01T F= 1 PP PRSP 8
CONSTRUCTION
LT 1T o Y | S (PP S 9
A - - ST UPPRUTRPY. 0 . SUUPIN RPN 9
8 WOrKING PreSSUIES ...t e e e 9
O POSIHIONS .. S e e e e e e 9
10 Mefallic Materials .......cconeiiieii e e e et e e e e e e e 9
11 Bodies and COVETIS .......uuiiiiiiiiiiieeiiiie e eeciie e e eeeies e e sn e e et e e e eeeene s e 9
12 Valye MechanisSms ........cocociiiiiiiiiiiiieeic e S e e 1
141 General........oooviiiiiiiiiiieeec e e 11
1.2 Clapper SUPPOMS ....iviiiiiei e AN e e e e e e e e e e e, 1"
(R I 01T o] o= RS (o] o T PO PPTRPPRRUS NPRPRTPTRN 12
14 Clapper Rings and Seat RiNgS..........cooouee e 0N i e 12
15  Nonmetallic Materials ..........coevvniiiiiiieie e e e e e e e e e e e 13
16 ClEaranCes ......cuoveveeieeeiiieiieeeieeeee 2 ke e 13
17 AuXiliary Checks ......oooouii e T e e 13
18 Refarding Chambers ... 8 e e 14
LR | Y C - To [ e v SRS TR 14
PERFORMANCE
D2 I 1= 1= e S 14
21 SpiNg CyCliNG TESE ..o eeie et e 14
22 Nonmetallic Materials TestS.........ooiviiiiiii e e, 15
b R I C 1= = SRS PP 15
D A o = 1 ol o T | T IS 15
22 3 Elastomeric parts (except gaskets).........ccooiviiiiiiiiiiiiiiee 16
23 Adhesion Test for Resilient Seat Material o eerreeerrrreerrreerrrreeerrreerrreeed s 16
24 Installation ASSEMDIY TEST.......uuii i e 19
25 Positiveness of Response and Transmission Test.........ccoiiiiiiiiiiii i, 21
26 OPEratioNal TESES ......uiiiiiiiii e aas 21
D2 T B T= Y E] 1 (1YY 1= N 21
26.2 Retarding factor..........ouuu e 22
27 Servicing Test for Valves Without Handhole Openings..............oooviiiiiiiiiiiiicieii e 24
28 Hydraulic Friction LOSS TESt......ccuiiiiii e eeenas 24
DA R === Lo = T == 25
30 Strength of BOAY TeST ....cvuiiii e 25

MANUFACTURING AND PRODUCTION TESTS

31

General


https://ulnorm.com/api/?name=UL 193 2024.pdf

4 ANSI/CAN/UL 193 AUGUST 2, 2024

MARKINGS
G 7= 1= = | 25
INSTRUCTIONS

33 Installation Instructions and Trim DrawingS........cc.oiuiiiiiiiii e e 26



https://ulnorm.com/api/?name=UL 193 2024.pdf

AUGUST 2, 2024

ANSI/CAN/UL 193

Preface

This is the Twelfth Edition of ANSI/CAN/UL 193, Standard for Alarm Valves for Fire-Protection Service.

ULSE is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.

This ANSI/CAN/UL 193 Standard is under continuous maintenance, whereby each revision is approved in
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V. Charter Oklahoma State University General Interest USA
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INTRODUCTION
1 Scope

1.1 These requirements cover alarm valves for use in automatic wet-pipe sprinkler systems for fire
protection service. Alarm valves covered by these requirements are of either the variable- or constant-
pressure type and are of the swing-check pattern. Ordinarily, variable-pressure alarm valves are
acceptable for constant-pressure service without alteration; however, in some designs, that part of the
device having to do with the delaying of alarms may be omitted.

1.2 Alarm valves covered by these requirements are intended for installation and use in accordance with
the Standard for the Installation of Sprinkler Systems, NFPA 13.

2 Compongnts

2.1 Except as indicated in 2.2, a component of a product covered by this Standard shall comply with the
requirements ffor that component.

2.2 A component is not required to comply with a specific requirement that:

a) Invplves a feature or characteristic not required in thevapplication of the conjponent in the
produgt covered by this Standard; or

b) Is siperseded by a requirement in this Standard.

2.3 A comgonent shall be used in accordance with its rating established for the intended conditions of
use.

2.4 Specific| components are incomplete\in construction features or restricted in[ performance
capabilities. $uch components are inteaded for use only under limited conditions, such as certain
temperatures|not exceeding specified Jimits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1 Where palues of measurement are specified in both SI and U.S. Customary units, it is the
responsibility jof the user,6fthis Standard to determine the unit of measurement appropriatg for the users
needs.

4 Referencrd Publications

4.1 Any undated reference to a code or standard appearing in the requirements of this Standard shall be
interpreted as referring to the latest edition of that code or standard.

4.2 The following publications are referenced in this Standard:

ASME B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250

ASME B16.5, Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24, Metric/Inch Standard
ASME B1.20.1, Pipe Threads, General Purpose, Inch

ASME B1.20.3, Dryseal Pipe Threads, Inch
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ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless

ASTM A135/A135M, Standard Specification for Electric-Resistance-Welded Steel Pipe

ASTM A795/A795M, Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) Welded
and Seamless Steel Pipe for Fire Protection Use

ASTM A307, Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60,000 PSI Tensile
Strength

ASTM A563, Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric)

ASTM E145, S$tandard Specification for Gravity-Convection and Forced-Ventilation Ovens

AWWA C207,|Steel Pipe Flanges for Waterworks Service — Sizes 4 In. Through @44 In. (100 mm Through
3600 mm)

NFPA 13, Installation of Sprinkler Systems

UL 19, Lined Rire Hose and Hose Assemblies

UL 157, Gaskets and Seals

UL 258, Shutdff Valves for Trim and Drain Purposes for Fire Protection
UL 393, Indicdting Pressure Gauges for Fire Protection Service

UL 753, Alarm Accessories for Automatic Water-Supply Control Valves for Fire-Protection Sgrvice
5 Glossary
5.1 For the purpose of this Standard, the following definitions apply.

5.2 NPS (NOMINAL PIPE SIZE) — A dimensionless designator for pipe sizes defined|in standards
including ASTM A53/A53M, ASTM A135/A135M, and ASTM A795/A795M. Used to replace ferms such as
"Nominal Dianpeter*:and "Nominal Size."

5.3 READY CONDITtON=Thetonditiomexistingwherm:

a) An alarm valve is installed in a piping system that has been filled with water from an active water
supply having a stable pressure; and

b) There is no water flow from any outlet on the system downstream from the alarm valve.

5.4 RETARDING FACTOR - The time in seconds that elapses while any specified rate-of-flow is being
discharged from the system between the first passage of water through the alarm port of the valve and the
completion of the action which is required of the mechanism to actuate the alarm devices. It does not
include the time required to withdraw excess pressure from the riser above the valve, nor the delay
incident to transmission of water through the piping from the alarm valve to water-motor gongs or other
alarm apparatus that may be installed at some distance from the valve.
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5.5 SENSITIVENESS - The minimum rate-of-flow from a system outlet, expressed in gallons per minute
(gpm) (L/min) that will open the alarm valve, as indicated by continuous operation of both electrical and
mechanical alarms.

5.6 SERVICE PRESSURE — The static pressure at the inlet to an alarm valve when the valve is in the
ready condition.

5.7 SOLID SYSTEM — A system in which no air is present in the sprinkler piping.

5.8 WASTE OF WATER - The discharge of any water from the alarm port of an alarm valve that is in the
ready condition.

CONSTRUCTION
6 General

6.1 Auxiliary components or attachments to alarm valves, such as water-motor-driven| alarm gongs,
pressure-opefated switches, pressure gauges, trim and drain valves, and‘the like, are judged under the
requirements|for such devices or products and also with respect to their particular appligation. See UL
258, UL 393, and UL 753.

7 Sizes
7.1 Valves dovered by these requirements include sizes #»—12 NPS, inclusive.

7.2 Valve sires refer to the nominal diameter of thie' waterway through the inlet and outlet connections
and to the NRS for which the connections are intended. The diameter of the waterway at the water seat
ring of a valvg may be reduced to less than thatof the waterway at the inlet and outlet conneftions.

8 Working Pressures

8.1 An alarm valve shall be constructed for a minimum rated working pressure of 175 psig (1207 kPa).

9 Position

9.1 An alarm valve may be constructed to operate when installed in only one specific posiIon (horizontal
only or vertical only)-or it may be constructed to operate in both of these positions. Sg¢e 32.2(e), for
marking requirements.

10 Metallic Materials

10.1 The manufacturer shall identify the applicable ASTM or similar material specification for the metallic
materials used in the bodies and covers of the alarm valve. The manufacturer shall provide documentation
containing the physical property data to determine compliance with the minimum physical property
requirements of the latest edition of the applicable ASTM or similar material specification as referenced by
the manufacturer.

11 Bodies and Covers

11.1 A body and cover shall be made of a material having corrosion resistance at least equivalent to cast
iron. If nonmetallic materials, for example, plastics, are used, they are to be subjected to a design study to
evaluate their resistance to external fire exposure and thermal shock.
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11.2 A casting shall not be plugged or filled but may be impregnated to remove porosity.

11.3 The dimensions of all flanges, flange pipe joints, and threaded body openings shall conform to the
following standards, as applicable or to other national standards that apply where the valve is intended to

be installed:

a) ASME B1.20.1;

b) ASME B1.20.3;

c) ASME B16.1 (Class 125 or higher); or

d) AWWA C207, for valves having a maximum rated working pressure of 175 psig (1207 kPa) and

ASME

11.4  Provisid
specified by N

11.5 The po
alarm will be 3
service pressu

11.6 A tappe
at least 1/4 NH

11.7 A tapp€g
NPS valves, a

11.8 Tapped
sediment or fd

B16.5, for valves having a maximum working pressure greater than 175 psig\(1

n shall be made in a valve body for connection of all external fittihgs™ ang
FPA 13.

nt of connection of the alarm piping shall be such that pressure sufficient t
vailable at any velocity of flow through the valve of 1 — 20 feetper second (0.3
res of 20 psig (138 kPa) to the maximum rated workingpressure. See 5.6.

d opening in a valve body for a retarding chamber‘eonnection shall be at least
S for an opening used exclusively for a pressure;gauge.

d opening in a valve body for main drainconnection shall be at least 3/4 NR

openings provided for main drain piping shall be so located as to assist in
reign material likely to collect at'the valve seat and to drain water from the

when the valv¢ is installed in any intendedosition.

11.9 Abody

handhole opening shall be located on the side or on the top when the valve is i

intended positjon and sufficiently.large to permit access to all working parts and allow the r

clapper assem

Exception: A
criteria are me

a) The

bly.

alve is nabrequired to be provided with a body handhole opening, when all o
t:

valye is designed to permit the clapper and all other internal parts to be

207 kPa).

attachments

b operate the
— 6.1 m/s), at

1/2 NPS, and

PS for up to 2

least 1-1/4 NPS for 2-1/2 to 3-1/2 NPS.valves, and 2 NPS for 4 NPS and larggr valves.

carrying away
system piping

nstalled in the
emoval of the

f the following

removed and

-

replaceé

y

b) A means is provided to allow removal and reinstallation of the valve, or serviceable portion of the
valve, without disassembly of the sprinkler system piping; and

¢) The means for valve or part removal and reinstallation is integral with the valve.

11.10

If a body handhole opening is provided, a cover plate shall be attached to the body of a valve using

bolts and nuts, or bolts alone, or studs and nuts, with the removable parts having external drive surfaces,
such as a square or hexagonal head.

11.11

Sizes of studs or bolts used will be an item of design review for all sizes of valves.

11.12 Bolts, nuts, and studs employed for the bolting of pressure-holding castings shall meet or exceed
the applicable requirements in ASTM A307, and ASTM A563. Bolts shall be Grade A or Grade B, as
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specified in ASTM A307 and shall have a minimum tensile strength of 60,000 psi. Any bolts and studs
other than those specified above shall have a minimum tensile strength of 60,000 psi. Any nuts other than
those specified above shall have a minimum proof load stress of 60,000 psi.

11.13 The load on any bolt, excluding bolts used for trim components, exclusive of the force to compress
the gasket, shall not exceed the minimum tensile strength of the specified material when the valve is
pressurized to four times the rated pressure. The area of the application of pressure is to be calculated as
follows:

a) If a full-face gasket is used, the area of force application is that extending out to a line defined by
the inner edge of the bolts; or

b |f an “‘OF rina sealorrinaaaskat ic icad tha araa of faorca-annlication-is-that axte
I HRG-Sea+-6HRg-§as5Ke 5 HSe8atHe-aea-01+orceapprHeatoR15tHat+-extet

centerfline of the “O” ring or gasket.

ing out of the

11.14 A handhole cover plate shall be constructed so that it cannot be installed-in such § manner as to

impair the opgration of the valve.
12 Valve Méchanisms
12.1

General

1211 Ava
cannot be rea

ve part that is constructed to be disassembled:during field servicing shall be such that it
ssembled in an unintended manner.

12.1.2 Ther¢ shall be no waste of water when the valve'is in a ready condition. See 5.3, 5.4

5, and 26.1.6.

12.1.3 A valye mechanism shall provide freedom of movement of operating parts.

12.1.4 The

will move tow
horizontal ins

1215 Asp
equivalent to
and 21.2.

12.1.6 A pa
move during

lapper assembly shall be hung-in the interior of the valve body so that the cla
brd the seat by gravity and'seal as intended when no water is flowing. For valvg
allation, the use of springs'to affect intended seating is acceptable.

ing used in an alarm valve shall be made of a material having corrosion resi
phosphor bronze’ and shall be capable of complying with the requirements o

t that-béars against, rotates within, or slides on stationary parts, and that n
alve.eperation, shall:

bper assembly
s intended for

stance at least
utlined in 21.1

ust be free to

a) Be made of corrosion-resistant material, such as bronze, brass, chrome-plated bronze, monel

metal,

and the like; or

b) If made of materials lacking corrosion-resistant properties, be fitted with bushings, inserts, or
other parts made of the corrosion-resistant materials mentioned above, at those points where

freedo

m of motion is required.

12.1.7 Any interior bolt or screw shall be made of bronze or other equally or more corrosion-resistant

material.

12.2 Clapper supports

12.2.1

Clapper-arm bushings or hinge-pin bearings shall project a sufficient distance to maintain not less

than 1/8-inch (3.2-mm) clearance between ferrous-metal parts. If a side plug is used to support a hinge
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pin, holes in the plugs shall be drilled concentric with the screw threads. A bearing plug shall be made of
bronze or other corrosion-resistant material and shall be long enough to extend inside walls of cast-iron
bodies to provide an end-bearing surface.

12.2.2 A clapper arm shall be supported by a hinge pin(s) made of bronze or other corrosion-resistant
material. The hinge pin(s) shall resist the impact effect caused by a surge of water on the closed clapper.
For purposes of this determination, the water surge is assumed to be flowing at a velocity of 15 feet per
second (4.6 m/s). Bronze hinge pins not less than 3/8 inch (9.5 mm) in diameter for valves of 3 NPS or
less, and not less than 7/16 inch (11.1 mm) in diameter for valves of 3-1/2 NPS or larger, are considered to
be in conformance with this requirement.

12.2.3 A bearing shall be constructed to reduce the risk of corrosive action causing parts to bind or

cement togeth

12.2.4 The h
facing or seat

12.2.5 Hing¢g
exceeds 70 9
bearing made
steel shall hay
comparative ¢

13 Clapper !

13.1 When fi
that impact or

13.2 Thecla
under the seat

14 Clapper
141 A meta
material and |
due to pipe sG

be at least 1/8

14.2 The faq

er.

inging of the moving parts of a valve shall be such that the parts will mot-dam
fing during valve operation.

-pin support bearings and clapper-arm bearings shall each-have a length {

of the diameter of the hinge pin, but not less than 5/16 ‘inch (7.9 mm). 4
of material having strength and corrosion resistance equivalent to a Series
e a minimum length of 0.165 inch (4.2 mm). Equivalence is to be determineq
prrosion tests, depending upon material type.

Btops

Llly open, the clapper shall bear against:a definite stop, the point of contact be
the reaction of the water will not tend to twist or bend the parts.

pper arm and clapper combination shall reduce the risk of the clapper tipping
ring in case the connection between the clapper and its arm becomes badly w

Rings and Seat Rings

-to-metal valve=seating surface shall be of bronze or equally or more corrd
hall have sufficient width of surface contact to withstand compression stresses

inch (3(2'mm) wider than the surface of the body seat ring.

Age a clapper

hat equals or
\ clapper-arm
300 stainless

by means of

ng so located

and catching
orn.

sion-resistant
and damage

ale or foreign matter carried by the water. The seating surface of a metal clapper ring shall

e ofva metal clapper ring shall have dimensions such that all ferrous-metg

| parts of the

clapper will be

atteast 78 mch(3-2mm)away fromrthe metatof thebody or body seatTing:

14.3 The face of a metal seat ring in the body shall be at least 1/8 inch (3.2 mm) above adjacent portions
of the body casting.

14.4 A metal ring on which seating surfaces are formed may be threaded, dove-tailed, swaged, or
pressed in place, or may be an integral part of a valve body or clapper if the metal is acceptable for this
purpose. See 14.1.

14.5 A metal seat or valve ring contacted by a clapper facing made of rubber or other resilient material
shall be made of, or faced with, a material to which the clapper facing will not adhere. See Adhesion Test
for Resilient Seat Materials, Section 23.

14.6 A rubber ring shall be held in place by rings or other fasteners made of bronze or equally corrosive
resistant material.
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14.7 A screw or other part used to hold a clapper facing clamping ring in place shall be of bronze or
equally corrosive-resistant material.

15 Nonmetallic Materials

15.1

shall comply with the requirements of 22.2.1.1 and 22.2.2.1.

A plastic or other nonmetallic part, other than rubber parts such as clapper facings and “O” rings,

15.2 Elastomeric parts, except gaskets, of each size and type used in the various assemblies shall
comply with the requirements of 22.3.1 and 22.3.2.

16 Clearances

16.1 Cleara
that corrosion
inoperative.

16.2 The cle
every positiorn
casting and a

16.3 There
mm) around t

16.4 A dian

between inne
when the valv

16.5 The cle

nces shall be provided between working parts and between working and-stati
or deposits of foreign matter within an assembly will not render a valve/slugg

of the clapper except the fully open position shall be at least 1/2 inch (12.7 n
least 1/4 inch (6.4 mm) for a bronze casting.

Shall be clearances to the body casting or other body parts of not less than
ne hubs of a clapper arm.

etrical clearance of not less than 1/4 inch*(6.4 mm) shall be provided to p
I edges of a seat ring and metal parts_of a clapper assembly, such as rubber
e is in the closed position.

16.6 End cl¢arance shall be providedbetween a clapper-arm bearing and its cooperatin

surface.
17 Auxiliary
17.1  Auxilia

deposits or s|
interfere with

y Checks

y checks are either bypass or alarm port types. An auxiliary check shall be §
ediment-will not tend to accumulate on the clapper or seat ring to an exte
ntended operation.

pnary parts so
sh in action or

arance between a clapper or a part attached thereto and the inside walls of body castings in

hm) for an iron

1/2 inch (12.7

revent contact
ring retainers,

arance between hinge pins and‘their bearings shall not be less than 0.005 inch (0.127 mm).

gy side bearing

o located that
ht sufficient to

17.2 An auxiliary check of the swing-check type shall comply with the applicable requirements relating to
main-valve parts.

17.3 An auxiliary check of the vertical-rising type shall be provided with guides or an appropriate housing
which will serve as a guide, so as to prevent the check from sticking in the open position.

17.4 An auxiliary check shall have sufficient play between it and its supporting members so that the
check can seat as intended.

17.5

If an auxiliary check is supported on, or its housing is a part of, the main valve, the auxiliary check

shall be allowed sufficient play so that after seating it will not have a tendency to hold the main clapper off

its seat.
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17.6 An auxiliary check valve housing shall be provided with a through opening that will permit system
pressure to assist in holding the check on its seat.

17.7 An auxiliary check valve of the vertical-rising type shall be provided with a spring as an aid to
seating.

18 Retarding Chambers

18.1 The body of a retarding chamber shall be made of a material having corrosion resistance at least
equivalent to cast iron.

18.2 The pressure retaining parts of a retarding chamber shall withstand, without rupture,

pressure of tw|ce the maximum rated working pressure applied for 1 minute.

a hydrostatic

18.3
made of corro

If a scre¢en is employed in the piping between an alarm valve and a retarding ichamber, it shall be
bion-resistant material and shall be accessible for cleaning and replacement.

18.4 The lar
diameter of th
shall be not Ig
protect.

18.5 A retarq

pjest dimension of the screen openings shall not exceed 1/16,'inch (1.6 mm)
b smallest orifice to be protected by the screen. The total area of the openings
ss than 20 times the cross-sectional area of the opening-which the screen i

ing chamber shall include means for its support.\If piping is to be used for thi

less than the
in the screen
5 designed to

s support, the

pipe sizes to e used and the maximum lengths of pipe sa used shall be stated on the insfruction charts
provided with {he alarm valve. See 33.4.

18.6 A tappgq
connection of

d opening of not less than 3/4-inch.pipe size shall be provided in a retarding chamber for
blarm devices.

19 Valve Gags
19.1 A valve|
could be used
requiring the r

jed but which
valve without

shall prevent gagging of the valve. Openings which are intended to be plug
for the insertion pf\rods or sticks or other similar objects which would gag the
bmoval of the cover or faceplate shall not be used.

PERFORMANCE

20 General

20.1 Representative samples of each size alarm valve, together with appropriate auxiliary devices for
test, are to be furnished and subjected to the tests described in these requirements. Test bars of metal
used in castings and additional samples of parts constructed of nonmetallic materials, such as valve-seat
discs, are required for physical tests.

21 Spring Cycling Test

21.1 A spring used in a valve mechanism shall operate as intended for 50,000 cycles.

21.2 A sample valve of any type employing a spring is to be connected to a hydraulic cylinder and
subjected to 50,000 cycles of intended operation. For clapper springs, the clapper is to be rotated off of the
seat to a 45° angle and slowly returned to the closed position. For internal bypass springs, the bypass is to
be operated from the fully open position to the closed position.
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22 Nonmetallic Materials Tests

221 General

2211 A plastic or other nonmetallic part, other than rubber parts such as clapper facings and “O” rings,

shall comply with the requirements of 22.2.1.1 and 22.2.2.1.

22.1.2 Elastomeric parts, except gaskets, of each size and type used in the various assemblies shall

comply with the requirements of 22.3.1 and 22.3.2.

22.2 Plastic parts

22.2.1 Air-gven aging

22.2.1.1 Thiee complete valve assemblies including plastic components or three-samiples
component ufilized in the valve assembly shall not show signs of warping, creeping, cra
deterioration that may preclude the intended operation of the valve following air-oven aging {
121 °C (250 °F). Valve assemblies utilizing plastic components exhibiting.signs of deteriora

of each plastic
cking or other
or 180 days at
ion as a result

of the test exposure shall demonstrate acceptable performance when subjected to both the Operational

Tests, Section 26, and the Leakage Test, Section 29. Plastic components exhibiting signs d
as a result off the test exposure shall be installed in a completevalve assembly and sha
acceptable pgerformance when subjected to the Operational Tests, Section 26, and the
Section 29.

22.2.1.2 Cofmplete valve assembilies, including the plastic components, and sample plast
to be aged are to be supported in a full-draft, circulating-air oven that has been preheated
121 +1 °C (250 %1.8 °F). Elastomeric facingsCor “O” rings may be included or ex
manufacturer|s option. The manner of support isto be such that the samples are prevented
one another or the sides of the oven. The 'samples are to be aged for 180 days at full

allowed to cq
dimensional (¢
included in th

heck. Prior to any tests;"elastomeric parts complying with 22.3.1 are to be |
b aging test. As used in this test, the term “full draft” refers to the air flow over

the oven with
specified in A

22213 If4
deterioration,
time may be U

the air inlet and outlets fully open. The oven used for accelerated aging is to
5TM E145.

plastic material cannot withstand the temperature indicated without softening
an air-qven aging test at a lower temperature, minimum 87 °C (189 °F), for a Iq
sed.

f deterioration
| demonstrate
| eakage Test,

C components
at full draft to
cluded at the
from touching
draft and then

ol in air at 23 +2 °C (73,4-%3.6 °F) for at least 24 hours before conducting any test or

nstalled, if not
he samples in
be Type IlA as

, distortion, or
nger period of

22.2.2 Wate

immersion
22.2.2.1 Three complete valve assembilies, including the plastic components or three samples of each
plastic component utilized in the valve assembly shall not show signs of warping, creeping, cracking or
other deterioration that may preclude the intended operation of the valve following immersion in tap water
at 87 £2 °C (189 £3.6 °F) for 180 days. Valve assemblies utilizing plastic components exhibiting signs of
deterioration as a result of the test exposure shall demonstrate acceptable performance when subjected to
the Operational Tests, Section 26, and the Leakage Test, Section 29. Plastic components exhibiting signs
of deterioration as a result of the test exposure shall be installed in a complete valve assembly and shall
demonstrate acceptable performance when subjected to the Operational Tests, Section 26, and the
Leakage Test, Section 29.
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22.3 Elastomeric parts (except gaskets)

22.3.1

specified in UL 157:

An elastomeric part used to provide a seal shall have the following properties when tested as

a) For silicone rubber (having poly-organo-siloxane as its constituent characteristic), a minimum

tensile

strength of 500 psi (3.4 Mpa) and a minimum ultimate elongation of 100 %;

b) For natural rubber and synthetic rubber other than silicone rubber, a minimum tensile strength of
1500 psi (10.3 Mpa) and minimum ultimate elongation of 150 %; or a minimum tensile strength of
2200 psi (15.2 Mpa) and a minimum ultimate elongation of 100 %; and

tempe
60 °C (|

22.3.2 UL1
or slab materi
(25.4 mm). T
finished elastd

40 °F).

7 provides for the testing of either finished elastomeric parts or sheet or slab n

al is to be tested when the elastomeric parts are O-rings having diameters of le

e material tested is to be the same as that used in the: product, regardle
meric parts or sheet or slab material is tested.

23 Adhesion Test for Resilient Seat Material

23.1  Conforn
immersion in t
of a full circulg
bridging cons
placed betwee
accommodatir
facing materig
facings, simila
inch (9.53 mm
follows:

a) The
comprg
followir

hance with the requirements of 14.5 is to bg, determined by tinning of the me
ap water of a compression test fixture capable of use as specified in (a) — (h),
r seat or valve ring with a full section of xesilient clapper facing material held t
ruction; or capable of accommodating a full section of resilient clapper fz
n full sections of equal length of the seat or valve ring and clapper facing;
g a 1 inch (25.4 mm) long séction, measured along the central arc, of re
| placed between plates of the same material as the seats or valve rings
I to that shown in Figure23:1. The bolt holes of the test fixture shall have a d
)- The bolt and nut material shall be corrosion resistant. The tests are to be

clapper facing_material is to be placed in the compression test fixture a
ssed in a_tension-compression machine until a load, Fc, is developed acq
g formulas

ongation after
imum service
sidered to be

aterial. Sheet
ss than 1 inch
5s of whether

tal seat or by
nd consisting
bgether with a
cing material
or capable of
silient clapper

and clapper
ameter of 3/8
conducted as

nd the fixture
ording to the

where:

Fcis the test load, in pounds (N x 0.225), rounded to the nearest larger whole

number;

D is the diameter, in inches (mm x 0.04), measured along the sectional center line of the
resilient valve seat material. This diameter is equal to the outer diameter of the seat material
minus the width of the material, see Figure 23.2;

p is the pressure rating of the valve, in psig (kPa x 0.145); and

I is the length, in inches (mm x 0.04), of the sample of resilient valve seat material under
test. If the sample is a complete circular sample, this length is the circumference defined by
diameter, D, see Figure 23.2.
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b) Alternate calculations may be used for other designs of alarm valves to determine the proper
test load, Fc, and tensile force required to separate the test material from the seat or ring material
of the test fixture;

c) The amount of compression required to achieve the force, Fc, in (a) is to be measured, in
millimeters, to the nearest 2 mm;

d) The compression test fixture is to be removed from the tension-compression machine, and the
fixture compressed by its clamping means until the compression measured in (c) is achieved;

e) The sample assembly shall be visually examined to ensure the following:

1) The entire surface of the test material is in contact with the mating surfaces of the test
fixture;

2) The test material is not in contact with either of the two bolts of the test fixture; and

3) The test material is fully contained within the test fixture and(not extrudipng outside the
dimensions of the test fixture plates.

f) A tofal of three sample assemblies shall be constructed as spegcified in (a) — () abqve;

g) The three sample assemblies are to be immersed for-90 days in tap water maintained at a
tempefature of 87 +2 °C (189 4 °F). Following 30 @nd’ 60 days of immersion, the sample
assemblies are to be removed from the water, (a) — (g) are to be repeated, and the assemblies
shall be reimmersed in the water; and

h) Follpwing 90 days of immersion, the fixture clamping means is to be removed from each sample
and left undisturbed for 1 hour. The fixture assemblies are then to be secured to the jaws of the
tensiop-compression testing machine. With.the jaws separating at the rate of 0.1 inch (2.5 mm) per
minutg, the tensile force required to separate the resilient clapper facing from thie seat or ring
materipl is to be determined for each of the three samples. The average tensile for¢e of the three
samples shall not exceed the forée equivalent to a 5 psig (34.5 kPa) differential gcting over the
area, A, defined by the diameter, D, see Figure 23.2.
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Figure 23.1

Test Fixture for Section of Facing Material

4-1/2in £0.05in (114.3 mm £1.3 mm)

3/4in 3in+0.051n

— —
P—— el -

(19.1 mm) (76.2 mm £1.3 mm)

—
il

T1/2in(1*2.7mm) L
1in £0[05 in <O Ty

(25.4 mm 1.3 mm) \\//_\\/
| A

1in (25.4 mm) Length-of Material Under Test;
Width Equivalent to Width of Contact Area

R«

3/8in
(9.5 mm)

= 1| L [ =

-

$2460d
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Figure 23.2

Dimensions of Resilient Facing Materials

W f—

{— (O ———

52461
24 Installatjon Assembly Test

24.1 An alafm valve shall be capable of-being installed by means of tools ordinarily employed by pipe
fitters. Outside attachments and accessory equipment shall be capable of being securely atjached without
difficulty.

24.2 At least one size of a given type, design, or class of an alarm valve assembly is to bg installed in a
hydraulic system and trimmed in accordance with the manufacturer’s installation instructiong. The valve is
to be equippefd with its-attachments and trim. See Figure 24.1.
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Figure 24.1

Sensitiveness Test Installation

A — Water supply
B — Control valves

C — Pipe, 4 inch W
NPS valves, 6 ind|
under test is to bg
pressures and flo

D — Valve under tg
E — Valve under tg

F — Reducer, 2-1/;
by 1-1/2-inch for @
used for tests in tf
provided.

S2462

o the test system.

rm————

re——————f e

and their sizes correspond to the piping in which.they are installed.

ith 2-1/2- by 4-inch reducers for 2-1/2 NPS valyés, 4 inch with 3- by 4-inch reducers for 3 NPS vi

Ives, 4 inch for 4

h for 6 NPS valves and 6 inch with 8- by 6-inch reducers for 8 NPS valves. An elbow of the same|size as the valve
used for tests of valves in the horizontal)position. Other system pipe sizes may be permitted where appropriate

Vs can be provided.

st mounted in a horizontal positief.

st mounted in a vertical position-

P- by 1-1/2-inch for 2-1/2.NPRS valves, 3- by 1-1/2-inch for 3 NPS valves, 4- by 1-1/2-inch fora 4 N

PS valve, 6- by 4-

NPS valves and 8- by 6-'by 4- by 1-1/2-inch for 8 NPS valve. An elbow of the same size as the Vfalve under test is
e horizontal positign. Other system reducer sizes may be permitted where appropriate pressures|and flows can be

G — Manufacturer

H — The manufaqturer’s pressure switch is used to determine when electrical alarms are transmitted and is loca

fitting atop the ret

| — The manufactprer's ‘Water-motor alarm gong is to be located 6 feet (1.8 m)

s retard chamber.

rding €hamber.

ed in the special

above the valve under test and iF connected to it

through 75 feet (22-9-m)-of3/4-inch-pipe-

J — Flexible hose and couplings conforming to the requirements of UL 19. The hose is to have a length of 15 feet +6 inches (3.6 +0.2
m) between the couplings and have a nominal inside diameter of 1-1/2 inches (38.1 mm).

K — Magnetic Flow meter, 1-1/2-inch size with minimum graduations of at least 1/2 gpm (2 L/min) and a minimum range of 2 — 30 gpm

(7.5 115 L/min).

L — Control valve, quick-opening type.

M — Weigh barrel and scale for calibration of the flow meter, if necessary.
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25 Positiveness of Response and Transmission Test

25.1 A valve shall actuate mechanical and electrical alarm devices at all rates of water flow in excess of
the minimum rating required to actuate alarms, as well as at any velocity of flow through the valve of 1 — 20
feet per second (0.3 — 6.1 m/s).

25.2 A valve shall be equally operative without special adjustment at all service pressures up to and
including the rated working pressure. The positive of response and transmission test shall be conducted at

pressure ranges as described in 26.1.1 (a) or (b) as applicable.

25.3 A valve shall discontinue alarms when the flow is stopped.

254 Avalve

255 A valv
described in 4

25.6 A valvs

outlet of the rg¢tard chamber.

26 Operatig

26.1 Sensit

26.1.1 Thes
for any servic

a) 20
workin

b) 20
and at
psig (1

26.1.2 The
pressures ind

shall transmit successive alarms without requiring manual resetting.

a}

b shall supply water at 5 psig (34.5 kPa) at the inlet to water-moter gon
4.2.

shall supply water at 5 psig (34.5 kPa) to electric alarms located as close as

nal Tests
veness

ensitiveness of a valve shall be within thé.range of water flows of 4 — 20 gpm
b pressure of:

- 100 psig (138 — 690 kPa) and.at the rated pressure for a valve having a n
g pressure of 175 psig (1207 kPa); or

psig (138 kPa) to the maximum rated working pressure of a valve, minus 75

207 kPa).

ratio of the service pressure to system pressure shall not exceed 1.15:1 f
cated in 26:11. The operating differential of a valve shall not exceed 13 psig

maximum rate

26.1.3 Fully
of flow throug
determined in

d working‘pressure of the valve, minus 75 psig (517 kPa).

méchanical alarms such as water motor gongs shall be actuated within 5 miny

gs located as

bossible to the

15— 76 L/min)

aximum rated

psig (517 kPa)

the rated working pressure, for a valve having a rated working pressure gre¢ater than 175

or the service
90 kPa) at the

tes after onset

the tests specmed in 26.1.1.

€ minimum as

26.1.4 An electrical pressure switch or other electrical alarm initiating device shall be actuated within 90
seconds after onset of flow through the alarm valve when the flow rate through the valve is at any level
above the minimum as determined in the tests specified in 26.1.1.

26.1.5 No alarm, either mechanical or electrical, shall be given at a flow rate through the valve of less
than 4 gpm (15 L/min).

26.1.6 The sample valve including the retard chamber where provided, as shown in Figure 24.1, is to be
subjected to a series of operation tests at various service pressures and using various rates of water flow
from the test system to determine compliance with 26.1.1. At each service pressure used in these tests,
observations are to be made to determine the minimum flow rate to cause continuous electrical and
mechanical alarm.
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