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Preface (UL)

This is the Eighth Edition of the ANSI/CAN/UL 260, Standard for Dry Pipe and Deluge 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.
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INTRODUCTION
1 Scope

1.1 These requirements cover valve equipment intended for installation in piping systems to supply
water automatically to dry pipe, deluge, and pre-action sprinkler systems for fire-protection service.

1.2 Valves covered by these requirements may be a differential type, latched-clapper type, or a
combination of these types.

1.3 The valves covered by these requirements are intended for installation and use in accordance with
the following standards:

a) Standard for Low-, Medium-, and High-Expansion Foam, NFPA 11.

b) Stapdard for the Installation of Sprinkler Systems, NFPA 13.

c) Stapdard for the Installation of Standpipe and Hose Systems, NFPA 14/
d) Stapdard for Water Spray Fixed Systems for Fire Protection, NEPA 15

e) Standard for the Installation of Foam-Water Sprinkler and-Feam-Water Spray Systems, NFPA 16

1.4 This stapdard does not cover low-differential dry pipe valves or valves with differentialg outside of the
requirement gpecified for differential dry pipe valves.

2 Compongnts

2.1 Auxilianf components or attachments to-valves, such as water-motor-driven alarm gongs, electric
circuit closerg, pressure-operated switches, pressure gauges, trim and drain valves, and|the like, shall
comply with fthe requirements for such(devices or products and also with respect to|the particular
application. Spe UL 753, UL 393, and UL"258. Also see 2.2 — 2.5.

2.2 Except as indicated in 2.3,~a:component of a product covered by this standard shall cbmply with the
requirements ffor that component:

2.3 A component is ngtirequired to comply with a specific requirement that:

a) Invplves<a>feature or characteristic not required in the application of the conjponent in the
produgt.cevered by this standard, or

b) Is superseded by a requirement in this standard.

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

2.5 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of Measurement

3.1 Where values of measurement are specified in both SI and U.S. Customary units, it is the
responsibility of the user of this standard to determine the unit of measurement appropriate for the user's
needs.
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4 Referenced Publications

4.1
interpreted as

referring to the latest edition of that code or standard.

4.2 The following publications are referenced in this Standard:

ASME B1.20.1, Pipe Threads, General Purpose (Inch)

ASME B1.20.3, Dryseal Pipe Threads (Inch)

ASME B16.1,
ASME B16.5,

ASTM A53/A5
Seamless

ASTM A135/A

ASTM A795/A
and Seamless

ASTM A307, $
Strength

ASTM A563, S
ASTM E145,

AWWA C207,
3,600 mm)

AWWA C606,
NFPA 11, Low|

NFPA 13, Inst

naes-an. | EYY

Any undated reference to a code or standard appearing in the requirements of this standard shall be

ravlran PDing Ela d-Elanaed Eittinas-C. 25 4125 and 250
FY~-HOR-FHPO-+1ageSafa—afgea-r—RHgS—o1raSS =, —=oafe—=

Pipe Flanges and Flanged Fittings: NPS 1/2 Through NPS 24 Metric/Inch

135M, Standard Specification for Electric-Resistance-Welded Steel Pipe

Steel Pipe for Fire Protection Use

btandard Specification for Carbon and Alloy Steel Nuts
btandard Specification for Gravity-Convection and Forced-Ventilation Ovens

Steel Pipe Flanges for Waterworks Service - Sizes 4 in. Through 144 in. (10

Grooved and.Shouldered Joints
-, Medium-; and High-Expansion Foam

bllation of Sprinkler Systems

BM, Standard Specification for Pipe, Steel, Black and Hot-Dipped; Zinc-Coate(

795M, Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvar

btandard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60,0(

I, Welded and

ized) Welded

0 PSI Tensile

D mm through

NFPA 14, Installation of Standpipe and Hose Systems

NFPA 15, Water Spray Fixed Systems for Fire Protection

NFPA 16, Installation of Foam-Water Sprinkler and Foam-Water Spray Systems

UL 157, Gaskets and Seals

UL 258, Shuto

ff Valves for Trim and Drain Purposes for Fire Protection

UL 393, Indicating Pressure Gauges for Fire Protection Service

UL 753, Alarm Accessories for Automatic Water-Supply Control Valves for Fire Protection Service
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5 Glossary

5.1

For the purpose of this standard the following definitions apply.

5.2 ALARM DEVICE - A mechanical or electrical device to sound an alarm on operation of the valve.

5.3 AUTOMATIC DRAIN VALVE - A valve connected in the open position to the intermediate chamber of
a dry pipe valve so as to drain water from the chamber and vent the chamber to atmosphere when the

valve is in the

set position, and limits water flow from the chamber after the valve is tripped.

5.4 CLAPPER - That portion of a valve mechanism on which air pressure or water pressure, or both, act

and which op

ns to allow water to flow through the valve when operated

5.5 DELUG

a) Me
same

b) Mar

c) A cq

A deluge valv
d) A pi
e)Api

5.6 DIFFER
gauge pressu

5.7 DIFFER
the area of
atmospheric

5.8 DRY PI
pressure in a
released by

automatic ope

Chanical, electrical, hydraulic, pneumatic, or a thermal fire detection.system |
prea as sprinklers;

ual means; or

mbination of these methods.

b is intended to admit water into:
ping system having open sprinklers (deluge systems); or

ping system with closed sprinklers (pre-action systems).

ENTIAL — The ratio of system water supply pressure to system air pressure,
Fes measured at the trip point.

FENTIAL DRY PIPE VALVE = A dry pipe valve having an air clapper of larger ¢
the water clapper with the two separated by an intermediate chamber
ressure.

PE VALVE_=\An automatic sprinkler water-supply control valve constructs
system af piping will retain water pressure and flow until the air pressure in
actuation) of an automatic sprinkler, manual release, or other similar de
ration.of the valve and allowing water into the system.

E VALVE — An automatic water-supply control valve that is intended to be apérated by:

hstalled in the

expressed as

rea relative to
maintained at

bd so that air
the system is
vices causing

5.9 INTERM

EDIATE CHAMBER — That portion of a ditterential dry pipe valve which separates the air

and/or water clapper seating surfaces and that is at atmospheric pressure when the valve is in the set

position.

5.10 LATCH, ANTI-RESEAT - A latch mechanism provided in a differential dry pipe valve designed to
prevent the clapper from returning to its set position after operation.

5.11

LATCHED-CLAPPER TYPE VALVE — A valve in which a mechanism acts to produce a force which

is multiplied through a series of levers, links, or latches to maintain the water clapper in the closed position.
Such a valve is sometimes referred to as a mechanical type.

5.12 LEAK POINT - The system air pressure and service water pressure at which water begins to emit
from the intermediate chamber drain during the tripping sequence of a valve.
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5.13 NPS (NOMINAL PIPE SIZE) — A dimensionless designator for pipe sizes defined in standards
including 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 and ASTM A795/A795M, Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized)
Welded and Seamless Steel Pipe for Fire Protection Use. Used to replace terms such as "Nominal
Diameter" and "Nominal Size."

5.14 PILOT SPRINKLER — An automatic sprinkler connected to an air or water line, which in turn is
connected to a deluge, pre-action, or other water-supply control valve; when actuated, the sprinkler will
cause the valve to operate.

5.15 PRIMING CONNECTION — A port provided in the valve body to allow water to enter above the
clapper when the valve is in the set position.

5.16 SET PQSITION — The position of a valve clapper and other operating parts with' sygtem pressure
and system aif pressure applied when the valve is ready for operation.

517 SYSTEM AIR PRESSURE - The static air pressure in the system pipingwhen the valye is in the set
condition.

518 SYSTEM PRESSURE - The static water pressure at the main‘outlet of a valve when fthe valve is in
the set conditipn.

5.19 TRIP PPINT — That system air pressure and service water pressure at which the valve clapper
begins to movge away from the set position to allow waterte-flow into the system.

5.20 TRIPPING DEVICE - A device for operatingta dry pipe or deluge valve, initiated by 4 fire detection
system or by manual means.

5.21 VALVE [GAG - Any supplementary means which prevents normal operation.

5.22 WATER COLUMNING - A.condition occurring in a dry, deluge, or pre-action firg suppression
system where| water accumulates:downstream of the clapper of a system control valve, greventing the
control valve ffom operating.

5.23 WATER-MOTORQ@PERATED ALARM — A mechanical alarm device (operated by erfergy or water
flow) attached to a dty Jpipe, pre-action, or deluge valve and supplied with water from thg intermediate
chamber or digcharge side of the valve, to sound an alarm on operation of the valve.

5.24 WET PICOT SPRINKCER LINE — A hydraulic detection and actuation piping system equipped with
heat responsive devices, commonly automatic sprinklers which when subjected to heat from a fire,
operate to release water pressure from the piping system causing the automatic operation of a deluge
valve.

CONSTRUCTION

6 Sizes

6.1 Valves covered by these requirements include sizes 1 — 16 NPS, inclusive.

6.2 Valve sizes refer to the nominal diameter of the waterway through the inlet and outlet connections
and to the pipe size for which the connections are intended. The diameter of the waterway through the
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water seat ring of the valve may be reduced below that of the waterway through the inlet and outlet

connections.

7 Rated Pressure

7.1

A valve shall be constructed for a minimum rated pressure of 175 psig (1206 kPa).

8 Metallic Materials

8.1

Metallic materials used in dry pipe and deluge valve samples submitted for investigation and test

shall conform to the minimum physical property requirements of the latest edition of the applicable ASTM

or similar mat

erial specification as referenced by the manufacturer

9 Operating

9.1 Differen

9.1.1 Adiffe
pressures fro
and minimum
3.5.

9.2 Latcheg

9.21 Them
a value to pro
to trip shall be

9.2.2 Alatch

a) Cor
side w

b) Prg
clappe

9.3 Deluge

9.3.1 Adelu

Mechanisms
tial type dry pipe valves

rential dry pipe valve shall have a differential within the range 6f4.5:1 and 11:1
m 20 psig (138 kPa) to the maximum rated pressure. The-difference between
values of the differential, as determined during tests of‘any individual valve, sk

-clapper type dry pipe valves

nimum system air pressure at which a latched-clapper type dry pipe valve will
vide for positive operation under any condition. The minimum air pressure cat
15 psig (103 kPa) at 150 psig (1034 kPa) service pressure.

ed-clapper dry pipe valve shall be either:

structed to reduce the likelihood of water leakage from the water side of the
hen in the set position; ‘or

r.

valves

ge valve shall be operable by automatic and manual means. The valve shall b

attachment of

bothrtypesof operatimg mears:

for all service
the maximum
all not exceed

trip shall be at
sing the valve

alve to the air

vided with a pesitive means of venting any leakage of water from the space above the

e arranged for

9.3.2 An automatic operating means of the electric type shall be constructed for operation from both a
primary and a secondary source of electric energy.

10 Bodies and Covers

10.1

The body and cover of a valve shall be made of material having corrosion resistance at least

equivalent to cast iron. If nonmetallic materials are used, they are to be judged on the basis of their ability
to resist external fire exposure and thermal shock.

10.2 A casting shall not be plugged or filled, but may be impregnated to remove porosity.
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10.3 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 B1.20.3;
b) ASME B1.20.1;
c) ASME B16.1;

d) AWWA C207 or ASME B16.5, for valves having a maximum rated pressure greater than 175
psig (1206 kPa); and

e) AWWWATGUG.

10.4 Provisign shall be made in a valve body for connection of all external fittings’and attachments
specified by the NFPA 13.

10.5 The point of connection of alarm piping to a valve shall be such thatpressure sufficignt to operate
alarms is available at any flow rate through the valve from 1 to 20 feet per’second (0.3 — p m/s), with a
residual presspre at the valve of 15 psig (103 kPa).

10.6 A tappgd opening in a valve body for main drain connection/shall be at least 3/4 NFS for up to 2
NPS valves, at least 1-1/4 NPS for 2-1/2 to 3-1/2 NPS valves, and 2 NPS for 4 NPS and larger valves.

10.7 A tappgd opening provided for main drain piping,shall be located on the water-supply side of the
valve clapper.[An additional tapped opening for system drain piping shall be provided on the system side
of the clapper.

10.8 A body|handhole opening shall be proevided and shall be sufficiently large to permif access to all
working parts gnd to allow the removal of the-elapper assembly.

Exception: A valve is not required to-bé provided with a body handhole opening when all of the following
criteria are met:

a) The|valve is designed to permit the clapper and all other internal operating parts tp be removed
and replaced;

b) A means is provided to allow removal and reinstallation of the valve, or serviceablg portion of the

valve, without disassembly of the sprinkler system piping; and
c) The [memmmmmmW (O REY I .

10.9 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.

10.10 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
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.

10.11 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:
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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.

b) If an "O" ring seal or ring gasket is used, the area of force application is that extending out to the
center line of the "O" ring or gasket.

10.12 A handhole cover plate weighing more than 30 pounds (13.6 kg) shall have an attached chain, or
the equivalent, in turn secured to the body casting, or arranged for attachment to an end flange bolt, as
assistance in handling the plate when being removed or reassembled.

11 Valve Mechanisms

11.1 General

11.1.1 Anin

removable, and replaceable without damage.

11.1.2 The
cannot be im

11.1.3 Ava
Examples of
Annex B.

11.1.4 A pa
move during
chrome-plate
materials lack
of corrosion-r

11.1.5 Anyi

11.1.6 A cla

ternal operating part whose removal may become necessary shall be read

construction of a valve part which is disassembled in field Sepvicing shall
roperly reassembled.

ve mechanism shall be constructed to provide freedom of movement of o
equired valve clearances and references to specific Sections of this docume

t that bears against, rotates within, or slides on stationary parts, and that n
alve operation, shall be either made of\corrosion-resistant material, such as
l bronze, monel metal, and other_guitable non-metallic material. The par
ing corrosion-resistant properties, shall be fitted with bushings, inserts, or oth
bsistant materials named above«at'those points where freedom of motion is reg

hterior bolt or screw shallbe*made of bronze or other equally corrosion-resista

pper arm shall besmade of bronze or equally corrosion-resistant materials

ily accessible,

e such that it

berating parts.
ht illustrated in

ust be free to
bronze, brass,
s, if made of
er parts made
uired.

ht material.

or, if made of

ferrous materjals, shall be eguipped with bronze bushings or bushings of equivalent corrpsion-resistant

material at thg point whereiit engages a hinge pin or other moving part.

11.2 Clappeér supports

intain not less

11.2.1 Clapper-arm bushings or hinge-pin bearings shall project a sufficient distance to ma
than 1/8 inch (372 tlearance between ferrous-metat parts:

11.2.2 A clapper arm shall be supported by a hinge pin(s) made of bronze or other equally corrosion-
resistant material. The hinge pin(s) shall be constructed to withstand 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 rate of 15 feet per second (4.5 m/s). Bronze hinge pins not less than 3/8-inch (9.5-mm)
diameter for valves of 3 NPS or less, and not less than 7/16-inch (11-mm) in diameter for valves of 3-1/2
NPS or larger, meet the intent of this requirement and are acceptable.

11.2.3 A bearing shall minimize the possibility that corrosive action will cause parts to bind or seize.

11.2.4 Each hinge-pin support bearing and clapper-arm bearing shall have a length equal to or
exceeding 70 percent of the diameter of the hinge pin, but not less than 5/16 inch (7.9 mm). A clapper arm
bearing made of material having strength and corrosion resistance equivalent to a Series 300 stainless
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steel shall have a minimum length of 0.165 inch (4.2 mm). Equivalence is to be determined by means of
comparative corrosion tests, depending upon material type.

11.2.5 A valve mechanism shall not employ any parts which become disengaged or dislodged during the
operation of the valve.

11.2.6 A valve clapper assembly shall include no features which provide a path for leakage of water from
the supply side of valves to the system side. As an example, a tapped opening on the underside of a
clapper to receive a screw or bolt holding a retaining ring for a valve facing in position shall terminate
within the clapper metal.

11.2.7 The construction of and hinging of the moving parts of a valve shall be such that the parts do not

damage a claf

11.2.8 Ifasi
screw threads|
shall be long €

11.2.9 If a si
that have equ
bushing mater

12 Anti-Res

121  Anti-req
clapper (water

12.2  Alatch

12.3 A latch-
by intended sf
other interfere

12.4 Alatch
to corrosion of

12.5 The va
move to the
through the Vv

per facing or seat ring by striking them during valve setting or during operatian

e plug is used to support a hinge pin, holes in the plugs shall be drilled,conc
A bearing plug shall be made of bronze or other equally corrosion-resistan
nough to extend inside the walls of cast-iron bodies to provide an‘end bearing

He plug is not used to support a hinge pin, bearings formed*ih cast iron or o
ivalent corrosive properties shall be equipped with bronze or equally corrg
al over the bearing surface of the hinge pin.

pat Latches

column) or are undrainable from above.the clapper after operation.
and a latch spring shall be made of bronze or other equally corrosion-resistant

operating spring shall be ofisuch construction and material that its function is
ress. The spring shall be retained and arranged to prevent abrasion, binding
hce with its free movement.

shall be constructed to reduce the risk of its becoming sluggish in action or in
deposits of sediment or other foreign matter.

ve construction shall be such that, during operation, a clapper assembly w,
ide-open position or to some intermediate position determined by the rate
alve.” A clapper assembly shall not, under any condition, including revers

of the valve.

entric with the
material and
surface.

ther materials
sion-resistant

eat latches are required on all valves thatare susceptible to collecting water above the

material.
not impaired
, buckling, or

pperative due

Il unseat and
of water flow
e flow, return

automatically

o the set position following stoppage of upward flow of water, and a latch sha

where necessary, to accomplish this.

13 Clapper Stops

13.1

that impact or the reaction of the water does not tend to twist or bend the parts.

13.2
cannot be atta

ched to the body in any position other than its intended position.

| be provided,

When fully open, the clapper shall bear against a definite stop, the point of contact being so located

If a clapper latch or stop is located on the cover of the body, the cover shall be constructed so that it
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14 Clapper Rings and Seat Rings

14.1 A metal-to-metal valve-seating surface shall be of bronze or other equally corrosion-resistant
material and shall have sufficient width of surface contact to withstand compression stresses and resist
damage due to pipe scale or foreign matter carried by the water.

14.2 The face of a metal clapper ring shall have dimensions such that all ferrous-metal parts of the
clapper are at least 1/8 inch (3.2 mm) away from the metal of the body or body seat ring.

14.3 The face of a metal seat ring in the body shall be raised not less than 1/8 inch (3.2 mm) above
adjacent portions of the body castings.

144 A metil 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~apprppriate for this
purpose.

14.5 A metdl seat or valve ring contacted by a clapper facing made of rubber,or other regilient material
shall be madg of, or faced with, a material to which the clapper facing will not’adhere. See [Adhesion Test
for Resilient Seat Materials, Section 24.

14.6 A rubber ring shall be held in place by rings or other fasteners made of bronze or equally corrosion-
resistant material.

14.7 A screw or other part used to hold a clapper facipg ‘clamping ring in place shall bg of bronze or
equivalent material and large enough for adequate stréfigth and ease of assembly and disassembly with
ordinary tools

15 Clearang¢es

15.1 Clearances shall be provided betwéen working parts, and between working and statipnary parts, so
that corrosion or deposits of foreign matter within an assembly do not render a valve sluggish in action or
inoperative.

15.2 The clgarance betwegn-a clapper or a part attached thereto and the inside wall$ of iron body
castings in eviery position of.the clapper, except wide open, shall be not less than 1/2 inch (12.7 mm). This
clearance shgll be not Iess'than 1/4 inch (6.4 mm) for a bronze-bodied valve.

15.3 There ghall be clearances to the body casting or other parts of not less than 1/2 inch (12.7 mm)
around the hubs of'a clapper arm. T

15.4 The clearances between hinge pins and their bearings shall be not less than 0.005 inch (0.13 mm),
see Figure B1.2.

15.5 End clearance shall be provided between a clapper arm bearing and its cooperating side bearing
surfaces.

16 Drain Components

16.1 Drain components that are not subject to water supply or system pressures are permitted to be
made from non-metallic pipe, tubing and fittings.
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17 Valve Settings

17 1
more than one

person.

A valve shall not be difficult to set properly, and setting the valve shall not require the services of

17.2 The construction of a valve shall be such that only tools normally employed by the trade are

required in the

setting operation.

17.3 A cover enclosing any external valve mechanism shall be designed and located so that it does not

interfere with th

17.4 Provisiqn shall be made in the construction of a valve so that a valve cannot be pla

e setting of the valve or inspection of its parts.

ced in the set

position and p
water could flg

17.5 The val
unless all of th

18 Valve Ga

18.1 The prg

automatically feleased when the valve is completely set.

18.2 A valve
which could b
without requiri
insertion.

19 Valve Tri

19.1 Theval
fittings.

gs

ressures established at the valve seats without closure of all service openings
W upon valve operation.

Ve shall be examined to determine that it is impossible, to return the-valve to th
e major internal parts have been properly positioned and assembled within the

cess of setting any valve shall not involve use of attemporary gag even thou

shall be constructed to resist gagging. Openings which would normally bg
b used for the insertion of rods or sticks of. other similar objects which would
ng the removal of the cover plate shall be located in a manner that reduces th

M Accessories

Ve shall be provided with\thie necessary trim accessories, such as shutoff valvg

20

20.1

Intermediate Chamber Automatic Drain Valves

An autdmatic drain-valve shall be provided for differential dry pipe valves and valves|
normally ventgd intermediate chambers. A drain valve may be located within the intermediat
closure by gravity when the clapper mechanism lifts, or it may be an externally assen
velocity-type draip'valve.

hrough which

e set position
valve.

gh the gag is

e plugged but
gag the valve
e risk of such

s, drains, and

incorporating
e chamber for
bled flow- or

21 Priming Water

21.1
means to prev

ent overfilling.

PERFORMANCE

22 General

22.1

A valve requiring priming water to seal the air seat shall be provided with means for priming and a

Representative samples of each size and type of dry pipe and deluge valve together with auxiliary

devices shall 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 and chemical tests.
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23 Nonmetallic Materials Tests

231

23.1.1
rings, shall co

General

mply with the requirements of 23.2.1 — 23.2.4.

A plastic or other nonmetallic part, other than elastomeric parts such as clapper facings and "O"

23.1.2 Elastomeric parts, except gaskets, of each size and type used in the various assemblies shall
comply with the requirements of 23.3.1 and 23.3.2.

23.2 Plastic parts

23.2.1

Follopving air-oven aging for 180 days at 121 °C (250 °F), there shall be no warpir

other signs of| deterioration of a plastic component that may preclude the intended operatig

There shall
demonstrate
of 27.7; and O

23.22 Aco
aged are to i
1 °C (250 £
option. The m
the sides of th
at 23 £2 °C (
any tests, ela
used in this tg

e no cracking of any plastic component. A valve with aged plastic con
hcceptable performance when subjected to the normal operation test/of 27.6;
eformation Test, Section 28.

Mmplete valve assembly, including the plastic parts, and sample plastic com
e supported in a full-draft, circulating-air oven that has, been preheated at fu

anner of support is to be such that the samples are prevented from touching
e oven. The samples are to be aged for 180 days at full draft and then allowe
13.413.6 °F) for at least 24 hours before conducting any test or dimensional
stomeric parts complying with 23.3.1 are to.be installed, if not included in the
st, the term "full draft" refers to the air flow over the samples in the oven with t

outlets fully open. The oven used for accelerated aging is to be Type IlA as specified in AST]]

23.2.3 Ifay
deterioration,
time may be U

23.2.4 Follo
warping, cree

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

ving immersion instap water at 87 +2 °C (189 +3.6 °F) for 180 days, the
ping, or other signs of deterioration of a plastic component that may preclud

operation of the valve. There'shall be no cracking of any plastic component. Valves with age

shall demons;
testof 27.7; a

23.3 Elasto

rate accepfable performance when subjected to the normal operation test of 2

hd Defgormation Test, Section 28.

meric parts (except gaskets)

g, creeping or
n of the valve.
ponents shall
reseating test

ponents to be
Il draft, to 121

.8 °F). Elastomeric facings or "O" rings may be incltded or excluded at the manufacturer's

bne another or
d to cool in air
Check. Prior to
aging test. As
he air inlet and
VI E145.

, distortion, or
nger period of

e shall be no
e the intended
d components
P7.6; reseating

23.3.1

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 percent.

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 percent; or a minimum tensile
strength of 2200 psi (15.2 MPa) and a minimum ultimate elongation of 100 percent.

c) Those properties relating to maximum tensile set; minimum tensile strength and elongation after
oven aging; and hardness after oven aging, all as specified in UL 157. The maximum service
temperature used to determine the oven time and temperature for oven aging is considered to be
60 °C (140 °F).
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23.3.2 UL 157 provides for the testing of either finished elastomeric parts or sheet or slab material. Sheet
or slab material shall be tested when the elastomeric parts are O-rings having diameters of less than 1
inch (25.4 mm). The material tested is to be the same as that used in the product, regardless of whether
finished elastomeric parts or sheet or slab material is tested.

24 Adhesion Test for Resilient Seat Material

241 Conformance with the requirements of 14.5 is to be determined by tinning of the metal seat or by
immersion in tap water of a compression test fixture capable of use as specified in (a) — (e); and consisting
of a full circular seat or valve ring with a full section of resilient clapper facing material held together with a
bridging construction; or capable of accommodating a full section of resilient clapper facing material
placed between full sections of equal length of the seat or valve ring and clapper facing; or capable of
accommodatinng a 1-inch (25.4-mm) long section, measured along the central arc, of resilient clapper

facing materig
facings, simila
inch. The bolt

a) The
comprg

formulg:

where:

b) The
millime

c) The

| placed between plates of the same material as the seats or valve_fings
I to that shown in Figure 24.1. The bolt holes of the test fixture shall hayve’a d
Bnd nut material shall be corrosion resistant. The tests are to be conducted as

clapper facing material is to be placed in the compression test fixture a
ssed in a tension-compression machine until a load, Fc,«isydeveloped acq

_ Dpl

F
‘T

Fc is the test load, in pounds (N x 0.225),.founded to the nearest larger whole

D is the diameter, in inches (mm x 0.04), measured along the sectional cen
resilient valve seat material. This diameter is equal to the outer diameter of the
minus the width of the materialxsee Figure 24.2;

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

/ is the length, in inches (mm x 0.04), of the sample of resilient valve seat 1
test. If the sampletissa complete circular sample, this length is the circumferen
diameter, D, se€e Figure 24.2.

amount ©f_eompression required to achieve the force, Fc, in (a) is to be
ters, to the'nearest 2 mm (.078 inches).

and clapper
ameter of 3/8

follows:

hd the fixture

ording to the

number;

ter line of the
seat material

haterial under
ce defined by

measured, in

compre

compression fixture is to be removed from the tension-compression machine, &

d) The clamped fixture is to be immersed for 90 days in tap water maintained at a temperature of
87 2 °C (189 14 °F). Following 30 and 60 days of immersion, the assembly is to be removed from
the water, (a) — (c) are to be repeated, and the assembly reimmersed in the water.

e) Following 90 days of immersion, the fixture clamping means is to be removed and the fixture left
undisturbed for 1 hour. The fixture is then to be secured to the jaws of the tension-compression
testing machine. With the jaws separating at the rate of 0.1 inch (2.5 mm) per minute, the tensile
force required to separate the resilient clapper facing from the seat or ring material is to be
determined, and shall not exceed the force equivalent to a 5 psig (34.5 kPa) differential acting over

the are

a, A, defined by the diameter, D, see Figure 24.2.
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Figure 24.1

Test Fixture for Section of Facing Material

1/2in (12.7 mm)

3in £0.05 in (76.2 mm £1.3 mm)

34in | 1-1/2in

~(19.1 mm) (38.1 mm)

1in+0.05in

25.4 mm 1.3 mm)

-

3/8in
(9.5 mm)

-

$2460c

1in (25.4 mm) Length of Material Undér Test;

Width Equivalent to Width of Contact Afea

I
I
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Figure 24.2
Dimensions of Resilient Facing Material
W |———
- D —
t———————— OD ————=

S2461
25 Installatipn Assembly Test
25.1 A valve shall be constructed to-péermit installation using tools ordinarily employed Ry pipe fitters.
Outside attachments and accessory ‘equipment shall be capable of being securely attached without
difficulty.
25.2 At leasfone size of a given type, design, or class of valve, equipped with appropriate trim, is to be
installed in thg position reeermmended by the manufacturer's installation instructions above g gate valve of
similar size in a hydradlic system arranged for conducting the following tests. If the manufacturer's

instructions cs
most difficultig

Il for_installation in more than one position, the test installation is to be that
s innhandling and assembling the valve in the piping. The various fittings an

necessary for

esting purposes are to be connected as part of this test.

presenting the
T attachments

26 Servicing Test for Valves Without Handhole Openings

26.1

A valve that does not incorporate a handhole opening, when tested as specified in 26.2 and 26.3,

shall be serviceable, including being able to be removed from the system piping and having its clapper and
end seals replaced, using ordinary hand tools in conjunction with any integral means provided with the

valve.

26.2 A valve, attached at both ends to appropriately-sized 6-inch long pipe spools, is to be placed in a
tension-compression testing machine. The valve assembly is to be subjected to a compression force
applied along the longitudinal axis of the pipe spools and of a magnitude equivalent to the weight of the
valve plus the additional compression force specified in Table 26.1 corresponding to the size of the pipe
used with the valve.
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Table 26.1
Additional Valve Compression Force
Valve NPS Pounds-force (N)

2 153 (680)

2-1/2 236 (1050)
3 323 (1437)
4 489 (2175)
6 944 (4199)
8 1507 (6703)
10 2237 (Q950)
12 3069 (13647)
14 4036 (17948)
16 5132 (22822)

26.3 Follow
are to be ren
tools along w
valve portion,
tools along wi

27 Operatidg
271

2711 Ana
supply valves
rated working

27.1.2 Acla
be free to mo

27.1.3 Valvg
close position
assembly sh3
kPa).

ng compression, the valve, or serviceable portion of the valve,\as appropriate,
oved from the pipe spools while under the compression_foad by the use of
th any integral means provided with the valve. The seals are to be replaced a
as appropriate, is then to be reinstalled between thelpipe spools by the use of
th any integral means provided with the valve.

n Tests

General valve types

5sembled dry pipe or deluge valve and its parts shall, when tested with wid
, operate over a range of water-supply pressures from 5 psig (34.5 kPa) to
pressure and have adequate’sstrength to withstand the stresses imposed.

pbper assembly, when. in intermediate (partly open) positions, on latches, or o

e from these positions toward more open positions if the flow rate is increased.

s having a diaphragm type sealing assembly, when, after tripped into operatin
. shall be‘free to move to open position when the system pressure is increase
Il allow.water to be admitted into the system at service pressure not higher tha

and end seals
ordinary hand
nd the valve or
ordinary hand

e-open water-
the maximum

therwise, shall

g mode, still in
d. The sealing
n 20 psig (138

27.1.4 Under reverse-flow conditions, the clapper assemblies of all valves shall be prevented (by latches
or otherwise) from moving toward their seats.

27.1.5 To prevent water columning, a clapper assembly, when in the intermediate position established by
the flow of water at a supply pressure of 5 psig (34.5 kPa), shall prevent the establishment of a differential
pressure across the valve or be provided with a latching mechanism to hold the clapper assembly away
from the body seat ring.

27.1.6 A valve provided with an anti-reseat latch mechanism shall, when tested with an active water
supply valve wide open, operate so as to move the clapper assembly to an open position. Under full-flow
conditions the clapper assembly shall be wide open, and following stoppage of flow shall remain wide
open or be retained by the anti-reseat latch mechanism at a position sufficiently open to prevent damage
to the assembly under conditions of high-velocity reverse flow.
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27.1.7 The various tests for operation of a valve are to be conducted with the valve installed as
recommended in the manufacturer's installation instructions in a system of full-size piping having a water
supply sufficient to maintain the required service pressure at the various rates of flow for the duration of
each test. The discharge is to be piped to a system of approximately 500-gallon (1.9 m®) capacity. Such a
system is shown in Figure 27.1.

Figure 27.1

Reseating Test

To Air Side| of O
Pressure Tanks Fromm Water Side

Deluge of Prepsure Tanks
/Volve Valve Under

L — Test
To Sump— : :
From Water I

N\
Side of Presgure Tanks

S2501

27.2 Differential type dry. pipe valves

27.2.1 A valye operating on a differential pressure shall operate promptly after reduction gf air pressure
in the system abovéithe valve to the normal leak point.

27.2.2 The difference between the teakand trip air pressures shattnotexceed 3 psig (207 kPa).

27.2.3 A differential-type valve shall operate within the average working differentials specified in 9.1 and
9.2.

27.3 Latched-clapper type dry pipe valves

27.3.1 A latched-clapper dry pipe valve shall provide for positive operation under any setting condition
when the system air pressure is at the minimum value recommended by the manufacturer's installation
instructions.

27.3.2 The air pressure at the trip point of a latched-clapper valve shall be constant or show an upward
trend as the water service pressure is increased.
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27.4 Alarm devices

27.4.1 The point of connection of alarm piping to a valve shall be determined by a supplementary
operation test in accordance with 10.5.

27.5 Supplementary tripping devices

27.5.1 A valve constructed to operate in response to the action of a manual or automatic tripping device,
or combination thereof, shall operate promptly and positively as the result of such action.

27.5.2 Manual or automatic tripping devices, or combinations thereof, shall demonstrate repeatedly the
ability to operate_ in a reliable manner and to transmit the tripping action to the valve within the range of

response for yhich the device is designed.

27.6 Normal

27.6.1 Ava
least those of
kPa) increme
1103, 1138, a

ve is to be subjected to a series of operation tests at water service pressure

5, 10, 15, and 20 psig (34, 69, 103, and 138 kPa), intermediate pressures
hts between 30 and 150 psig (207 and 1034 kPa), and at 165,160, 165, and 1
nd 1206 kPa).

s including at
in 10 psig (69
75 psig (1069,

27.6.2 Aval
being tested 4§
(1206 kPa) in
the valve.

, in addition to
than 175 psig
ng pressure to

Ve having a maximum rated working pressure higher than 175 psig (1206 kPa
t the pressures specified in 27.6.4, is to be tested-at service pressures greate
increments of 25 psig (172 kPa), up to and including the maximum rated worki

pbarts are to be
e set position.

27.6.3 In pre¢paration for each test, clapper seats@nd seat rings and any other operating
cleaned. The jmain clapper member is then to be properly seated and the valve placed in th
The cover plate is to be bolted in place.

27.6.4 If a dry pipe valve is to be tested, the proper priming water level is to be establ
system air prg¢ssure is to be established at the valve and in the system test piping. The exa
in the system|piping, the pressurg:at which the valve leaked, and the pressure at which it tri

shed, and the
ct air pressure
bped are to be

recorded. The exact water service pressure effective on the water seat of the valve is to be recorded for
each test. Frgm this data, the. differential of the valve is to be computed. Subsequently, obsegrvations are to
be made of the positiomofthe valve clapper member with relation to its anti-reseat latching mechanism
after each opération.

inder full-flow

27.6.5 Supplementary operation tests of dry pipe valves are also to be conducted
conditions and-strattcompty wittrthe Tequirermentsof 16-5:

27.6.6 When a deluge valve is being tested, the clapper latching mechanism is to be placed in the set
position. The main water-supply valve is then to be opened wide, and the valve is to be operated using
supplemental and manual tripping devices. The pressures on tripping mechanisms are to be recorded
before test and at the trip point when these devices are used. The water service pressure is to be recorded
and observations made after the test of the position of the valve clapper member with relation to its anti-
reseat mechanism.

27.7 Reseating test

27.7.1 When tested as specified in 27.7.1 — 27.7.5, the latch and clapper of a valve shall not be
damaged, as evidenced by careful examination of the latch and clapper.
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27.7.2 The test valve is to be installed above a gate valve in the system piping in its normal installation
position as shown in Figure 27.1. The valve is to be supplied with water from a header on which a second
6-inch automatic water-supply control valve (dry pipe or deluge) is installed and arranged to discharge to a
sump through a 6-inch pipe opening. Water is to be supplied to the header through a series of valves. The
discharge from the valve under test is to be connected to a piping system having approximately 500-gallon
(1.9 m®) capacity.

27.7.3 The clapper of the test valve is to be manually opened to the widest operating position found in
the operating tests and latched in this position, and the cover plate is to be bolted in place. Water is to be
admitted into the valve body and system piping to a level sufficient so that there is water on the system
side of the valve. Air is to be pumped into the overhead piping to the values shown in Table 27.1, and the
gate valve controlling the test valve is to be opened. Water is then to be allowed to flow through the test
valve into the[overnead piping, rapping the air previously admitted, simulating a system [in the tripped
condition.

Table 27.1
Reseating Tests
Service pressure Initial air pressure
Test No.? Psig (kPa) Psig (kPa) Supply valve position
1 100 (689) 60 (345) 2-inch supply valve open
2 100 (689) 100 (689) 2-inch supply valve open
3 100 (689) 100 (689) All supply valvgs closed
4 150 (1034) 100 (689) All supply valvgs closed
5 150 (1034) 125 (862) All supply valves closed
6 175 (1207) 125 (862) All supply valves closed
7 200 (1379) 150 (1034) All supply valvgs closed
8 225 (1551) 150 (1034) All supply valvgs closed
9 250 (1724) 150 (1034) All supply valves closed
2 All valves are tp be subjected to test Nos: 1 —.6; valves having higher rated service pressures are also to be subjected to Test
Nos. 7 — 9, as agplicable, to correlate théwalve's maximum rated pressure with the test service pressure.

27.7.4 The water-supply.pressure is then to be adjusted to the values shown in Table[27.1 and the
supply valves gt the entfance to the header adjusted in accordance with Table 27.1.

27.7.5 The gdjacent automatic water-supply control (dry pipe or deluge) valve is then to|be tripped at
each condition listed in Table 27.1 causing reverse flow of water and entrapped system ajr through the
valve under test. The test valve is then to be opened and the clapper and latch carefully examined for
damage.

27.8 Wet pilot sprinkler line limitations tests

27.8.1 The operating characteristics of a deluge valve are to be determined with relation to the maximum
height at which wet sprinklers are to be placed above the valve.

27.8.2 The manufacturer's installation instructions shall provide pilot piping system limitations for a range
of service-water pressures between 20 psig (138 kPa) and the rated pressure and in accordance with the
formulas and examples shown in Annex A. In determining the pilot line limitations, the actuator trip point
pressure as measured during the testing described in 27.6, is to be divided by 1.5 before applying the
formulas.
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Exception: A manufacturer's calculation method which yields a more restrictive pilot piping system
limitation may be used.

28 Deformation Test

rvice pressure

28.1 Valves with mechanical latching mechanisms
28.1.1 A valve in which the clapper is held in the set position by means of hold-down latches, a bearing
post against which a clapper bears, or other method of mechanically applying force to the clapper, shall:

a) Not deform;

b) Opdrate normally; and

c) Not|leak water past the valve seat after being subjected for 2 hours to a water‘se

of twice the maximum rated pressure applied to the valve clapper in the set-position.

28.1.2 The
service press
and this pres
leakage.

28.1.3 Atth
pressures.

28.1.4 Wee
hour perinch

alve is to be installed on a test fixture and the clapper member placed in the
ire of twice the maximum rated pressure is to be established or'the supply sig
sure is to be maintained for 2 hours. Observations are-{o be made to no

set position. A
e of the valve,
e any sign of

p conclusion of the application of pressure, the parts of the valve are to be examined for any
signs of damage or deformation. The valve is then to be subjected to operation tests at |

bage of water past a metal-to-metal valve seat that does not exceed 1 fluid our
of nominal valve size is considered acceptable.

28.2 Valves| without mechanical latching mechanisms

28.2.1 Aval
the valve se
pressure exe

28.2.2 The
exclude all air
2 hours.

Ve not incorporating a latehing mechanism (see 9.2) shall not deform and not |
when subjected, for a period of 2 hours, to a hydrostatic pressure of t

t
Ied on the systenrside of the valve clapper.

bystem sidexof\the valve is to be fitted with appropriate fittings and filled with
. A hydrostatic pressure equal to twice the rated pressure is to be applied and

arying service

ce (30 ml) per

bak water past

vice the rated

water so as to
maintained for

28.2.3 Obsq

rvations are to be made for leakage, and at the conclusion of the application o

f pressure, the

parts of the valve are to be examined for any signs of damage or distortion. The valve shall then be
subjected to operation tests at varying service pressures. See 27.6.1 — 27.6.6.

29 Hydraulic Friction Loss Test

29.1 Head losses due to hydraulic friction shall not exceed 3 psi (21 kPa) at a flow velocity of 15 feet per
second (4.57 m/s) based upon the open area in Schedule 40 pipe of the same nominal size as the valve.
For valves without a constant flow path geometry, an additional test is to be conducted at 20 psi (138 kPa)
inlet pressure.

Exception: Head losses due to hydraulic friction may exceed 3 psi (20.7 kPa) at a flow rate of 15 feet per
second (4.6 m/s) in the full size pipe connection to the valve, if the device is marked to indicate that it is to
be used only in hydraulically calculated systems. See 34.4 for marking requirements.
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29.2 The sample valve is to be installed in its intended position in a test piping system. This test line is to
be equipped with a calibrated nozzle setup or other means by which selected rates of flow can be
established. A differential gauge is to be connected to piezometer fittings located upstream and
downstream from the test valve by means of which the loss-of-head between the two piezometer fittings is
measured. Selected flow rates are to be established and the loss-of-head through the valve plus the loss
through the piping between piezometers for each rate of flow is to be determined.

29.3 The sample valve is then to be removed from the test piping and the loss-of-head for test piping
located between the piezometer fittings is to be determined for the same rates of flow. The loss-of-head for
the valve is then to be determined by subtracting the losses over the piping alone from the losses over the
piping and valve.

30 Body Leakage Test

30.1 An assg¢mbled valve shall withstand, without evidence of leakage, an internalhydros
of two times the rated working pressure of the valve applied for 1 minute.

tatic pressure

30.2 During
of the assemb

he test, the valve clappers are to be blocked open to impress‘the test pressu
V.

re on all parts

31 Strength|of Body Test

31.1 An assg¢mbled valve shall withstand, without rupture, aninternal hydrostatic pressure of four times
the maximum Jrated pressure for 5 minutes. During this test, the valve clappers are to be blpcked open to
impress the tept pressure on all parts of the assembly subjected to the rated pressure may be substituted.

31.2 The hydrostatic test for strength of body castings, flanges, covers, and the like, is nof considered a
test for gasketp or seals. Gaskets used with castings or parts having a large area may be reinforced. Other
materials capgble of withstanding the pressure.may be substituted.

32 Automat|c Drain Valves

32.1 Flow- 0
shall, following

I velocity-type draintvalves employed for normally venting intermediate cham
closure, remaijn closed during system drainage until the pressure effective at

ball becomes
(3.5 and 13.

ess than 2 psig(13.8 kPa). The valves shall open at a pressure between 0.4
kPa). These valves shall incorporate provisions for manually determi

intermediate chamber of a dry pipe valve is open to the atmosphere.

32.2 Flow-

bers of valves
the clapper or

and 2.0 psig
hing that the

velocity-type drain valves shall be provided with a means of manually ope

ning the drain

valve when thevatve s urmderpressure:

MANUFACTU
33 General

33.1
program shall

RING AND PRODUCTION TESTS

include at least the following:

The manufacturer shall provide the necessary production control, inspection, and tests. The

a) The manufacturer shall check each dry pipe valve of the differential type for leakage past the air
and water seat. With the clapper in the closed position, the valve body is to be filled with water
above the air seat. Pressure is to be applied at a rate not exceeding 10 psig (69 kPa) in 30 seconds
until a pressure of 10 psig (69 kPa) above the trip point is reached, and this pressure is to be
maintained for 3 minutes. The water service pressure is to be not less than 25 psig (172 kPa).
During the application of pressure, the valve is to be checked for leakage at the intermediate


https://ulnorm.com/api/?name=UL 260 2023.pdf

OCTOBER 31, 2023 ANSI/CAN/UL 260 27

chamber drain. At any of the test pressures, the valve shall not show leakage in excess of 0.1 fluid
ounce (3 ml) per minute.

b) The manufacturer shall check each deluge valve for leakage past the water seat. With the valve
in the set position, service pressure is to be applied to the inlet side and held for 3 minutes. The
valve shall not show leakage in excess of 0.1 fluid ounce per minute at a service pressure of not
less than 25 psig (172 kPa).

c) The manufacturer shall conduct an operation test on each dry pipe or deluge valve at a service
pressure of at least 25 psig (172 kPa) and not exceeding 100 psig (690 kPa). On differential valve,
the working differential shall comply with the requirements in 9.1 and 9.2. All valves shall operate
positively, and all valves shall latch in the open position.

d) Thg manufacturer shall check each dry pipe and deluge valve for body leakageywith the clapper
in the ppen position. A hydrostatic test conducted at twice-rated pressure shall discldse no leakage
through the body or at joints, deformation, cracks, or other evidence of weakness. [Castings shall
be smpoth, free of scale, lumps, cracks, blisters, sand holes, and defects,of any nature which could
make them unfit for the use for which they are intended. A casting shall-not be pldgged or filled;
howeMer, impregnation to remove porosity is permissible.

MARKING
34 General

34.1 Adry pipe or deluge valve shall be marked with all of the following:
a) Name or trademark of the manufacturer or private labeler.
b) Norpinal size of valve.
c) Distjnctive model number, catalog,designation, or the equivalent.
d) Ratgd pressure.

e) Yegr of manufacture. Avalve produced in the last 3 months of a calendar year may be marked
with the following year(as the date of manufacture. A valve produced in the first  months of a
calendar year may bemarked with the previous year as the date of manufacture.

f) Position of installation, if the valve is intended to be installed only in the horizontal|position. If the
valve is designed to operate in the vertical and horizontal positions, the marking is not required.

34.2 Excepflas-specified in 34.6. markings required by 34.1 (a) — (d) and (f) shall be lettgrs and figures
that are at least 1/4 inch (6.4 mm) high for a 3 NPS or smaller valve and 3/8 inch (9.5 mm) high for a valve
larger than 3 NPS. Markings shall be raised not less than 0.030 inch (0.76 mm) above or recessed not less
than 0.050 inch (1.3 mm) below the surface of the body or cover.

34.3 Except as indicated in 34.6, the marking required by 34.1(e) shall be cast in characters sized in
accordance with 34.2 or stamped on a flat space provided for the purpose, using figures of the height
specified in 34.2.

34.4 Except as indicated in 34.6, the marking required by 29.1 shall be included on the valve body
casting to form a permanent part of the assembly and shall include the observed friction loss stated as
equivalent feet-of-pipe of a size equal to that of the valve, using s of the height specified in 34.2.

34.5 If a manufacturer produces valve assemblies at more than one factory, each individual assembly
shall have a distinctive marking to identify it as the product of a particular factory.
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34.6 The markings required by 34.1 (a) — (e) and by 34.4 may be placed on an etched or stamped metal
nameplate permanently mounted on the valve or cover plate using letters a minimum of 3/16 inch (4.8
mm) high and 0.005 inch (0.13 mm) deep.

INSTRUCTIONS

35 Installation Instructions and Trim Drawings

35.1 Installation instructions shall be provided with each valve assembly. The instructions shall include:

a) An illustration showing the valve trim as specified by NFPA 13,

b) Pilo

c) Cro
specify
and

d) Mini
exceed

e) Wh
manufa
hydrau
testing

characteristics (as determined in £/.9),

bs-section assembly views to explain the valve operation. The valvel trim
the type of accessories (that is, shutoff valves, drains, fittings, and the llike) fq
mum operating pressure, when the service pressure required.toflow water in

s 5 psi (34.47 kPa).

bre a valve exceeds the 3 psi hydraulic friction 40ss requirement in Se
cturer shall indicate in the installation instruction$ that the device is to be

stated as equivalent feet-of-pipe of a size equalMo that of the valve.

drawing shall
r use as trim,

to the system

ction 29, the
used only in

ically calculated systems. The instructions shall include the observed fricjon loss from

35.2 The insftructions shall include directions for care ‘and maintenance and shall detail the method for

setting the val
performance i
field adjustme

ve. The instructions shall include the-following statement or equivalent: "Whe
5 experienced, the manufacturer or\the authorized representative shall be co
nt is to be made."

re difficulty in
ntacted if any
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ANNEX A (informative) - METHOD OF CALCULATION FOR WET PILOT LINE LENGTH
A1 General

A1.1 Many deluge valves for use with wet pilot lines use a diaphragm actuator or hydraulic cylinder to
generate a force to hold the valve closed. When the water pressure in the actuator is reduced to a specific
value, the valve will open.

A1.2 A simple hydraulic circuit is shown below and equation (1) is given that describes the actuator
pressure at the valve trip point in terms of the height of the pilot line (P,), the friction loss for the total length
of the pilot line (Py), and the pressure drop at the remote sprinkler (Ps), which upon actuation relieves the
wet pilot line pressure.

A1.3 The pressure and water flow in the wet pilot line are controlled by an orifice placed’ir] the valve trim
close to the actuator. At the valve trip point, the actuator pressure can be measured and/the flow through
this orifice can be calculated for any given value of water supply pressure at the orifice inle{ and valve trip
pressure at thie orifice outlet.
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Figure A.1
Typical Deluge System With Wet Pilot Line

Wet Pilot Line / 4§
Sprinkler P.

S

Deluge Valve

<]
< R,
X Orifice
< P,
\
\— Actuator Pressure Pa

P,=P,+ Py, + P, (Equationl)
Py=P, - (P, +P,) (Equation?2)

SM1023

in which:

P, is the jadjustéd actuator trip point pressure (actuator trip pressure divided by 1.5 as specified in 27.8.2) irr psi;

P, is the maximum height at any point along the wet pilot line in equivalent pressure in psi;
P; is the friction loss, in psi, for the entire length of wet pilot line to the remote sprinkler; and

P; is the pressure drop, in psi, across the remote sprinkler relieving the pressure in the wet pilot line.
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A14 Theeq

in which:

uation for sharp-edged orifice is:

0 =298(K)(d) AP

Q is the flow through the orifice in gallons per minute;

K is the orifice coefficient (0.61 for square-edged orifice);

d is the diameter of the orifice in inches;

APis Ry

D __tho nraccoiira dean anrncco tha Arifina 1n no:
T tHE-PT Te-OTrmceTT

P;ist

A1.5 Ifthel¢

The pressure
then determin

in which:
Ps is th
Qis th
K'is th

A1.6  Assum
equation (2):

P,is tIe supply pressure in psi; and

Ty ProsotTrTaropTaTTroooTt L ~ a4

e trip point for a given supply pressure in psi.

ngth of the pilot line from the orifice to the actuator is negligible,

drop across the remote pilot line sprinkler, with a_flow through it of Q calcul
ed:

P.=(0) k')

e pressure drop across the sprinkler orifice in psi;
e flow rate through the sharp-edge orifice in gallons per minute; and

e sprinkler K-factor.

ing a given height‘for a wet pilot line, the friction loss in psi (P;) can be de

Py=P, - (P, +P,) (Equation2)

A1.7 Fora

ated above, is

termined from

ow)of Q through the wet pilot line at the trip point pressure, the friction loss (

P) in psi/ft can

be determinedirom the Hazen-Williams formuta:

in which:

452 < "%

1.85 487
Cx D

P is the pipe friction loss per foot of length (psi/ft);

Qis th

e flow rate through the orifice in gallons per minute;

D is the pipe I.D. in inches; and

C is the roughness coefficient (use 120 as the value for pilot piping).
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