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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 preaction sprinkler systems for fire-protection service.

1.2 Valves covered by these requirements may be a differential type, latched-clapper type, low-differential
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) Stzlmdard for Low-, Medium-, and High-Expansion Foam, NFPA 11.

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

c) Standard for the Installation of Standpipe and Hose Systems, NFPA/14.

d) Standard for Water Spray Fixed Systems for Fire ProtectionxNFPA 15

e) Standard for the Installation of Foam-Water Sprinkler &nd Foam-Water Spray Systems,
NFPAl 16

2 Components

2.1 Auxiliary
circuit closer
requirements
Standard for
UL 753, and
- 2.5.

components or attachments to valves, such as water-motor-driven alarm gongs, electric
5, pressure-operated switches, pressure gauges, and the like, shall comply with the
for such devices or products and ‘also with respect to the particular application. See

Nlarm Accessories for Automatic-Water-Supply Control Valves for Fire Protgction Service,

2.2 Except ag indicated in 2.3, a.cemponent of a product covered by this standard shall ¢

requirements

or that component,

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

a) InJolves ‘a\feature or characteristic not required in the application of the compo

produ

Ct covered by this standard, or

btandard for Indicating Pressure Gauges for Fire Protection Service, UL 393. Also see 2.2

bmply with the

hent in the

b) Is superseded by a requirement in this standard.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.
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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 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

4 Undated References

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

£ H ot lod 3 PAHH £ il o3 ol 3 2l 2l
rereTmgtotheTrate St eartoT o triat COOC~ O Stanaara:
5 Glossary

5.1 For the puirpose of this standard the following definitions apply.

5.2 ALARM

5.3 AUTOMA
of a dry pipe
the valve is in

DEVICE — A mechanical or electrical device to sound an alarmn/on operation

ATIC DRAIN VALVE — A valve connected in the open_ position to the interme
alve so as to drain water from the chamber and ventithe chamber to atmosj
the set position, and limits water flow from the chamber after the valve is tri

of the valve.

Hiate chamber
bhere when
bped.

5.4 CLAPPE
act and which

R — That portion of a valve mechanism on which air pressure or water press
opens to allow water to flow through thewalve when operated.

ure, or both,

5.5 DELUGH VALVE - An automatic water-supply,control valve that is intended to be opérated by:
a) Mg

the sz

chanical, electrical, hydraulic, pheumatic, or a thermal fire detection system jnstalled in

me area as sprinklers;

b) Mgnual means; or

c) A ¢ombination of these methods.

A deluge valvg is intended.te’ admit water into:

a) A piping system having open sprinklers (deluge systems); or

b) A piping system with closed sprinklers (preaction systems).

5.6 DIFFERENTIAL — The ratio of system water supply pressure to system air pressure, expressed as
gauge pressures measured at the trip point.

5.7 DIFFERENTIAL DRY PIPE VALVE — A dry pipe valve having an air clapper of large diameter
relative to the diameter of the water clapper with the two separated by an intermediate chamber
maintained at atmospheric pressure.

5.8 DRY PIPE VALVE — An automatic sprinkler water-supply control valve constructed so that air
pressure in a system of piping will retain water pressure and flow until the air pressure in the system is
released by actuation of an automatic sprinkler, manual release, or other similar devices.

uL
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5.9

INTERMEDIATE CHAMBER — That portion of a differential or low-differential 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

5.13 LOW-D
whose effectiy
exposed to sy

5.14 PILOT
connected to
cause the val

5.15 PRIMIN
clapper when

5.16 SET P(Q
and system a

5.16.1 SYST
is in the set ¢

5.16.2 SYST]
the set condit

5.17 TRIP P
begins to moy

5.18 TRIPPI
detection syst

H-¢ 3 diat k. 1N ol H Al H YN dact H £ 1
TICTTTITOUIAlS UIhiadimive T uranmnt UUIIIIH uane llI'J'JIIIH LSUHUTTILT UTa vaiveo.

FFERENTIAL DRY PIPE VALVE - A dry pipe valve having a single clapper
e area exposed to system air pressure is only slightly larger than the effectiv
pply water pressure. Such a valve has a differential of 1.5:1 or loWwer.

SBPRINKLER — An automatic sprinkler connected to an air or\water line, whic
b deluge, preaction, or other water-supply control valve; when actuated, the
e to operate.

G CONNECTION — A port provided in the valve body to allow water to ente
the valve is in the set position.

SITION — The position of a valve clapper-and other operating parts with syg
r pressure applied when the valve is ready for operation.

EM PRESSURE — The static water\pressure at the main outlet of a valve wk
bndition.

EM AIR PRESSURE — Fhe static air pressure in the system piping when the
on.

DINT — That system*air pressure and service water pressure at which the va
e away from theset position to allow water to flow into the system.

NG DEVIGE-— A device for operating a dry pipe or deluge valve, initiated by
em or ‘by-manual means.

member
e area

hin turn is
sprinkler will

above the

tem pressure

en the valve

valve is in

Ive clapper

a fire

5.19 VALVE

GAG — Any supplementary means which prevents normal operation.

5.20 WATER COLUMNING — A condition occurring in a dry, deluge, or preaction fire suppression
system where water accumulates downstream of the clapper of a system control valve, preventing the
control valve from operating.

5.21

WATER-MOTOR OPERATED ALARM — A mechanical alarm device (operated by energy or

water flow) attached to a dry pipe, preaction, or deluge valve and supplied with water from the
intermediate chamber or discharge side of the valve, to sound an alarm on operation of the valve.
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5.22 WET PILOT SPRINKLER 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.

CONSTRUCT

6 Sizes

ION

6.1 Valves covered by these requirements include sizes 1 — 16 inches (25.4 — 406 mm), inclusive.

6.2 Valve sizes refer to the nominal dlameter of the waterway through the inlet and outlet connections and

to the pipe size
seat ring of the

7 Rated Pres

7.1 Avalve s
dry pipe valve

8 Operating

8.1 Differential type dry pipe valves

8.1.1 A differgntial dry pipe valve shall have a differential within the range of 4.5:1 and 11:1

pressures bet
maximum and
not exceed 3.

8.1.2 Alow-d
have a differe
20 to 175 psig

8.2 Latched-
8.2.1 The mirn
a value to pro

to trip shall bq

8.2.2 A latchq

valve may be reduced below that of the waterway through the |nIet and Quilg
sure

nall be constructed for a minimum rated pressure of 175 psig (1206 kPa). A
shall have a maximum rated pressure of 175 psig (1206 kPa)v

Mechanisms

ween 20 psig (138 kPa) and the maximutn' rated pressure. The differencq
minimum values of the differential, as determined during tests of any individy
b.

fferential dry pipe valve for use<only with designated attachments, component

htial within the ratio of 1:1 and-1.5:1 for all sizes of valves and for all service [
(138 to 1206 kPa).

Clapper type dry pipe valves

imum system air)pressure at which a latched-clapper type dry pipe valve will
ide for positive operation under any condition. The minimum air pressure cau

15 psig-{103 kPa) at 150 psig (1034 kPa) service pressure.

d-clapper dry pipe valve shall be either:

ugh the water
t connections.

ow differential

for all service
between the
al valve, shall

s, or trim shall

ressures from

trip shall be at
sing the valve

a) Constructed to reduce the likelihood of water leakage from the water side of the valve to the
air side when in the set position; or

b) Provided with a positive means of venting any leakage of water from the space above the
clapper.
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8.3 Deluge valves

8.3.1 A deluge valve shall be operable by automatic and manual means. The valve shall be arranged for

attachment of

both types of operating means.

8.3.2 An automatic operating means of the electric type shall be constructed for operation from both a

primary and a

secondary source of electric energy.

9 Bodies and Covers

9.1 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 exter
9.2 A casting
9.3 The dime|
following stan
be installed:
a) Dn
b) Pif

c) Caq

d) Ste¢el Pipe Flanges for Waterworks Service = Sizes 4 in. Through 144 in. (100

3,600
Metrig

psig (
e) Gr

ICJ.: fIIU UI\'JUDUIG <Al Id thUIIIICJ.: ohuulr\.

shall not be plugged or filled, but may be impregnated to remove porosity.
nsions of all flanges, flange pipe joints, and threaded body openings shall ¢
fards, as applicable or to other national standards that apply where the valve
seal Pipe Threads (Inch), ANSI B1.20.3.

e Threads, General Purpose (Inch), ANSI/ASME“B1:20.1.

st Iron Pipe Flanges and Flanged Fittings, Class 25, 125, and 250, ANSI/AS
mm), ANSI/AWWA C207. Pipe Flanges and Flanged Fittings NPS 1/2 Throy
Inch, ANSI/ASME B16.5, for valves*having a maximum rated pressure grea

1206 kPa).

boved and Shouldered Joints, ANSI/AWWA C606.

onform to the
is intended to

ME B16.1.

mm Through
gh NPS 24
er than 175
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9.4 Provision shall be made in a valve body for connection of all external fittings and attachments
specified by the Standard for the Installation of Sprinkler Systems, ANSI/NFPA 13.

9.5 The point of connection of alarm piping to a valve shall be such that pressure sufficient to operate
alarms is available at any flow rate through the valve from 1 to 20 feet per second (0.3 — 6 m/s), with a
residual pressure at the valve of 15 psig (103 kPa).

9.6 A tapped opening in a valve body for main drain connection shall be at least 3/4-inch pipe size for up
to 2-inch valves, at least 1-1/4-inch pipe size for 2-1/2 to 3-1/2 inch valves, and 2-inch pipe size for 4-inch
and larger valves.

9.7 A tapped opening provided for main drain piping shall be located on the water-supply side of the valve

Clapper. For :UVV d;fl‘UIUI Ithl: dly |JI|JU VG:VU, art Cl.ddltlul ICJ.: tappcd U'JUII;IIH fUI OyOtUIII dl In plplng Sha"
be provided o the system side of the clapper.
9.8 A body handhole opening shall be provided and shall be sufficiently largeto permif access to all

working parts

Exception: A
criteria are mé

a) Th
remoy

b) A
of the

c) Th

9.9 If a body
bolts and nuts

and to allow the removal of the clapper assembly.

valve is not required to be provided with a body handhole opening when all g
Pl

e valve is designed to permit the clapper and all other internal operating par,
ed and replaced;

means is provided to allow removal and reinstallation of the valve, or service
valve, without disassembly of the sprinkiersystem piping; and

e means for valve or part removal and-reinstallation is integral with the valve

handhole opening is provided,a.cover plate shall be attached to the body of
, or bolts alone.

9.10 Bolts, ndts, and studs employed-for the bolting of pressure-holding castings shall cq

applicable req
Tensile Streng

uirements in the Standard Specification for Carbon Steel Bolts and Stud

A563. Bolts slall be Grade A or Grade B, as specified in ASTM A307.

9.11 The load
tensile streng
60,000 PSI T¢

on any-bolt, exclusive of the force to compress the gasket, shall not exceeq
h specified in Table 2 of the Standard Specification for Carbon Steel Bo

f the following

s to be

able portion

a valve using

mply with the
5, 60,000 PSI

th, ASTM A307;(and in the Standard Specification for Carbon and Alloy Ste¢l Nuts, ASTM

the minimum
ts and Studs,

nsile Strength, ASTM A307, when the valve is pressurized to five times the

for 6-inch size

ated pressure

(152-mm) or smaller valves and to four times the rated pressure for 8-incl (203-mm) or

larger size val

ves. 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.

b) If an “O” ring seal or ring gasket is used, the area of force application is that extending out

to the
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9.12 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.

10 Valve Mechanisms

10.1 General

10.1.1 An internal operating part whose removal may become necessary shall be readily accessible,
removable, and replaceable without damage.

10.1.2 The construction of a valve part which is disassembled in field servicing shall be such that it cannot
be improperlyreassembied:

10.1.3 A valve mechanism shall be constructed to provide freedom of movement{of ‘operating parts.
Examples of fequired valve clearances and references to specific sections of this.doeument illustrated in
Appendix B.

10.1.4 A part|that bears against, rotates within, or slides on stationary parts, and that must be free to
move during Valve operation, shall be either made of corrosion-resistanttmaterial, such as pronze, brass,
chrome-plated bronze, monel metal, and other suitable non-metallic-material. The paris, if made of
materials lack|ng corrosion-resistant properties, shall be fitted with bushings, inserts, or other parts made
of corrosion-rgsistant materials named above at those points wherée freedom of motion is required.

10.1.5 Any inferior bolt or screw shall be made of bronze or0ther equally corrosion-resistant material.
10.1.6 A clapper arm shall be made of bronze or equally corrosion-resistant materials pr, if made of

ferrous materials, shall be equipped with bronze bushings or bushings of equivalent corrpsion-resistant
material at thg point where it engages a hinge pin or other moving part.
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10.2 Clapper supports

10.2.1 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.

10.2.2 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-inch (76.2-mm) size or less, and not less than 7/16-inch (11-mm) in diameter for

valves of 3-1/2-inches (88.9-mm) or larger, meet the intent of this requirement and are acceptable.

10.2.3 A beaf

10.2.4 Eachh
70 percent of
made of mate

inge-pin support bearing and clapper-arm bearing shall have a length equal t
the diameter of the hinge pin, but not less than 5/16 inch (7.9 mm)..A lelapp
rial having strength and corrosion resistance equivalent to a Serie§-300 stainl

have a minimym length of 0.165 inch (4.2 mm). Equivalence is to be determined.by means

corrosion test

10.2.5 A valv

5, depending upon material type.

b mechanism shall not employ any parts which become, disengaged or dislod

operation of the valve.

10.2.6 Avalv
the supply sig
clapper to reg
within the clag

10.2.7 The cq
damage a claf

10.2.8 If a sid
screw threads
shall be long

10.2.9 If a siq
that have equ
bushing mate

b clapper assembly shall include no features which provide a path for leakagg

eive a screw or bolt holding a retaining-rifig for a valve facing in position s
per metal.

nstruction of and hinging of the meving parts of a valve shall be such that th
pper facing or seat ring by strikingthem during valve setting or during operatig

e plug is used to suppopt'ashinge pin, holes in the plugs shall be drilled cong
. A bearing plug shall be-made of bronze or other equally corrosion-resistar
bnough to extend inside the walls of cast-iron bodies to provide an end beari

e plug is not Used to support a hinge pin, bearings formed in cast iron or @
ivalent corrosive properties shall be equipped with bronze or equally corr
ial over the-bearing surface of the hinge pin.

g or seize.

b or exceeding

¢r arm bearing

ess steel shall
bf comparative

jed during the

of water from

e of valves to the system side. As an example, a tapped opening on the Uinderside of a

hall terminate

e parts do not
n of the valve.

entric with the
t material and
ng surface.

ther materials
bsion-resistant
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11 Anti-Reseat Latches

11.1 Anti-reseat latches are required on all valves that are susceptible to collecting water above the
clapper (water column) or are undrainable from above the clapper after operation.

11.2 A latch and a latch spring shall be made of bronze or other equally corrosion-resistant material.

11.3 A latch-operating spring shall be of such construction and material that its function is not impaired
by intended stress. The spring shall be retained and arranged to prevent abrasion, binding, buckling, or
other interference with its free movement.

11.4 A latch shall be constructed to reduce the risk of its becoming sluggish in action or inoperative due

to corrosion o

11.5 The val
move to the v
through the \
automatically
where necess|

12 Clapper S

12.1 When fu
that impact or|

12.2 If aclap
it cannot be a

13 Clapper R
13.1 A metal

material and 4
damage due {

13.2 The facg¢ of a metal clapper ring shall have dimensions such that all ferrous-meta

clapper are at

13.3 The fac¢ of a métalseat ring in the body shall be raised not less than 1/8 inch (3

adjacent porti

ol H S £ PN H 3 1N £ H 34
UCPOSHS O SCUNTICT T O OteT 1OTCTg T T HatteT

e construction shall be such that, during operation, a clapper assenibly’ W
vide-open position or to some intermediate position determined by. the rate
alve. A clapper assembly shall not, under any condition, including revers
o the set position following stoppage of upward flow of water, and-a latch sha
ary, to accomplish this.

tops

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

per latch or stop is located on the cover ef\the body, the cover shall be cons
tached to the body in any position other than its intended position.

ings and Seat Rings
Lto-metal valve-seating surface shall be of bronze or other equally corrg

hall have sufficient width“of surface contact to withstand compression stres
D pipe scale or foreign matter carried by the water.

least 1/8 inch (312 mm) away from the metal of the body or body seat ring.

bns of the' body castings.

13.4 A metal

ring on which seating surfaces are formed may be threaded, dove-taile

ill unseat and

of water flow

e flow, return

Il be provided,

ing so located

ructed so that

sion-resistant

s5es and resist

|l parts of the

2 mm) above

l, swaged, or

pressed in place, or may be an integral part of a valve body or clapper if the metal is appropriate for this

purpose.

13.5 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.
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13.6 A rubber ring shall be held in place by rings or other fasteners made of bronze or equally
corrosion-resistant material.

13.7 A screw or other part used to hold a clapper facing clamping ring in place shall be of bronze or
equivalent material and large enough for adequate strength and ease of assembly and disassembly with
ordinary tools.

14 Clearances

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

inoperative.

14.2 The cleelirance between a clapper or a part attached thereto and the inside walls

castings in ev
clearance sha

14.3 There shall be clearances to the body casting or other parts of not less/than 1/2 ir

around the hu

14.4 The cled

14.5 End cled
surfaces.

15 Valve Set

15.1 A valve

more than ong person.

15.2 The con
in the setting

15.3 A cover
interfere with

15.4 Provisio
position and
which water ¢

15.5 The valv

bry position of the clapper, except wide open, shall be not less than 1/2.ineh (1
Il be not less than 1/4 inch (6.4 mm) for a bronze-bodied valve.
bs of a clapper arm.

rances between hinge pins and their bearings shall be not less than 0.005 in

irance shall be provided between a clapper arm‘bearing and its cooperatin

tings

shall not be difficult to set properly, @nd setting the valve shall not require t
struction of a valve shall be sueh that only tools normally employed by the trad
bperation.

enclosing any external valve mechanism shall be designed and located so t
he setting of the(valve or inspection of its parts.

h shall be madeé in the construction of a valve so that a valve cannot be pla
bressures €stablished at the valve seats without closure of all service ope
buld flew-upon valve operation.

of iron body
2.7 mm). This

ch (12.7 mm)

ich (0.13 mm).

) side bearing

he services of

e are required

hat it does not

ced in the set
nings through

e'shall be examined to determine that it is impossible, to return the valve to t

ne set position

unless all of the major internal parts have been properly positioned and assembled within the valve.
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16 Valve Gags

16.1 The process of setting any valve shall not involve use of a temporary gag even though the gag is
automatically released when the valve is completely set.

16.2 A valve shall be constructed to resist gagging. Openings which would normally be plugged but which
could be used for the insertion of rods or sticks or other similar objects which would gag the valve without
requiring the removal of the cover plate shall be located in a manner that reduces the risk of such

insertion.

17 Priming Water

Section 17 deleted

17A Valve T||im Accessories

17A.1 The v4g
and fittings.

18 Intermedipte Chamber Automatic Drain Valves

18.1 An autq
incorporating
intermediate g
assembled flo

19 Priming Water

19.1 A valve
means to pre

PERFORMAN
20 General
20.1 Represe
devices shall

used in castin
discs, are req

Ive shall be provided with the necessary trim accessories, such as.shutoff

matic drain valve shall be provided for low differential dry pipe valve
normally vented intermediate chambers. A drdin*valve may be locat
hamber for closure by gravity when the clapper mechanism lifts, or it may bg
Ww- or velocity-type drain valve.

Fequiring priming water to seal the air,Seat shall be provided with means for
ent overfilling.

CE

ntative samples_0f each size and type of dry pipe and deluge valve togethe
be furnished and’subjected to the tests described in these requirements. Tes
s and additional samples of parts constructed of nonmetallic materials, such
ired for-phiysical and chemical tests.

alves, drains,

s and valves
bd within the
e an externally

priming and a

with auxiliary
bars of metal
as valve-seat
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21 Metallic Materials Test

21.1 Specimen bars of metals used shall be prepared from the same heat or run of metal used in the
bodies and covers of valve samples submitted for investigation and test. The specimen bars shall comply
with the minimum physical property requirements of the applicable ASTM or nationally recognized

specifications.
22 Nonmetal

22.1 General

lic Materials Tests

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

£ 00 N 4 [aYo e WW,|

rings, shall ¢

22.1.2 Elasto
comply with th

22.2 Plastic

22.2.1 Follow
other signs of
There shall b
demonstrate 4
of 26.7; and [

22.2.2 Acom
are to be sup
(250 £1.8°F).
The manner ¢
sides of the o
23 +2°C (73.4
tests, elastom
in this test, th
outlets fully o
Specification f

22.2.3 If a pl
deterioration,
time may be

22.2.4 Follow]

I HE Y PN 1N i £y
Ty Witht i TOYUITTITITTIO Ul .. 1 [Tl

meric parts, except gaskets, of each size and type used in the various as
e requirements of 22.3.1 and 22.3.2.

barts

ng air-oven aging for 180 days at 121°C (250°F), there ‘shall be no warpin
deterioration of a plastic component that may preclude, the intended operatio
e no cracking of any plastic component. A valve“with aged plastic com
cceptable performance when subjected to the notmal operation test of 26.6;
eformation Test, Section 27.

blete valve assembly, including the plastiepafts, and sample plastic compone
ported in a full-draft, circulating-air oven that has been preheated at full draf
Flastomeric facings or “O” rings may;be included or excluded at the manufag
f support is to be such that the samples are prevented from touching one

en. The samples are to be aged.for 180 days at full draft and then allowed t
+3.6°F) for at least 24 hours before conducting any test or dimensional chec
bric parts complying with-22.3.1 are to be installed, if not included in the aging
b term “full draft” refers*to the air flow over the samples in the oven with th
ben. The oven used\for accelerated aging is to be Type IIA as specified in
or Gravity-Convection and Forced-Ventilation Ovens, ASTM E145.

hstic material\eannot withstand the temperature indicated without softening
BN air-oyen aging test at a lower temperature, minimum 87°C (189°F), for a Ig
sed.

ngimmersion in tap water at 87 £2°C (189 £3.6°F) for 180 days, there shall §

semblies shall

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

hts to be aged
, to 121 +1°C
turer’'s option.
another or the
D cool in air at
K. Prior to any
test. As used
e air inlet and
the Standard

distortion, or
nger period of

e no warping,

creeping, or other signs of deterioration of a plastic component that may preclude the intended operation
of the valve. There shall be no cracking of any plastic component. Valves with aged components shall
demonstrate acceptable performance when subjected to the normal operation test of 26.6; reseating test
of 26.7; and Deformation Test, Section 27.
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22.3 Elastomeric parts (except gaskets)

22.3.1 An elastomeric part used to provide a seal shall have the following properties w
specified in the Standard for Gaskets and Seals, UL 157:

hen 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

22.3.2 The Standard for Gaskets and Seals, UL 157, provides for the testing of gither finish
parts or sheef or slab material. Sheet or slab material shall be tested when the elastoni
O-rings having diameters of less than 1 inch (25.4 mm). The material tested-is to be the sam
in the productf regardless of whether finished elastomeric parts or sheet or slab material ig

23 Adhesion| Test for Resilient Seat Material

percent.

g elongation

aximum
ing is

bd elastomeric
eric parts are
e as that used
tested.

23.1 Confornmfance with the requirements of 13.5 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);
of a full circular seat or valve ring with a full section of resilient clapper facing material helg
a bridging comstruction; or capable of accommodating a full section of resilient clapper f
placed betwegn full sections of equal length of-the seat or valve ring and clapper facing;
accommodating a 1-inch (25.4-mm) long section, measured along the central arc, of re
facing material placed between plates of\the same material as the seats or valve ring
facings, similgr to that shown in Figure-23:1. The tests are to be conducted as follows:

a) The clapper facing material is to be placed in the compression test fixture and
compfessed in a tensignscompression machine until a load, Fc, is developed acco
formula:

and consisting
together with
acing material
or capable of
silient clapper
5 and clapper

he fixture
rding to the
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where:

Fc is 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

b) The amount of compression required to achieve the force, Fc, in (a) is to be m
millimgters, to the nearest 2 mm (.078 inches).

the resilient valve seat material. This diameter is equal to the outer diamgler 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

| 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 cfrcumference

defined by diameter, D, see Figure 23.2.

pasured, in

c) The compression fixture is to be removed fronrthe tension-compression machine, and the
compressed by its clamping means until the compression measured in (b) is achieved.

fixture

d) The clamped fixture is to be immersed.for 90 days in tap water maintained at g
of 87 [t2°C (189 +4°F). Following 30 and 60 days of immersion, the assembly is td
from the water, (a) — (c) are to be.repeated, and the assembly reimmersed in the

e) Fo
left ur
comp

minut¢, the tensile force-required to separate the resilient clapper facing from the §

mater
differq

temperature
be removed

vater.

lowing 90 days of immersion, the fixture clamping means is to be removed and the fixture
disturbed for 1 hour, The fixture is then to be secured to the jaws of the tengion-

ession testing machine. With the jaws separating at the rate of 0.1 inch (2.5

al is to be determined, and shall not exceed the force equivalent to a 5 psig
ntial acting 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

3
(76.2mm)
3/4" 1-1/2"

(19.1mm) | (38.1mm)
1/2°(12.700m)}
it @@
N e
\

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

3/8"
(9.5mm)
* EL 11 1T EI
S2460A

Figure23.2
Dimensions of resilient facing material

W f—

uL
Provided by IHS Markit under license with UL
No reproduction or networking permitted without license from IHS

- (O —— ==t

S2461

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617
Not for Resale, 2018/8/28 02:20:13


https://ulnorm.com/api/?name=UL 260 2018.pdf

uL

JULY 3, 2018 DRY PIPE AND DELUGE VALVES FOR FIRE-PROTECTION SERVICE - UL 260 19

24 Installation Assembly Test

24.1 A valve shall be constructed to permit installation using tools ordinarily employed by pipe fitters.
Outside attachments and accessory equipment shall be capable of being securely attached without
difficulty.

24.2 At least one size of a given type, design, or class of valve, equipped with appropriate trim, is to be
installed in the position recommended by the manufacturer’s installation instructions above a gate valve
of similar size in a hydraulic system arranged for conducting the following tests. If the manufacturer’s
instructions call for installation in more than one position, the test installation is to be that presenting the
most difficulties in handling and assembling the valve in the piping. The various fittings and attachments
necessary for testing purposes are to be connected as part of this test.

25 Servicing|Test for Valves Without Handhole Openings

25.1 A valve that does not incorporate a handhole opening, when tested as specified in 25.2 and 25.3,
shall be servigeable, including being able to be removed from the system piping-and having its clapper
and end sealg replaced, using ordinary hand tools in conjunction with any integral means| provided with
the valve.

25.2 A valve,|attached at both ends to appropriately-sized 6-inch leng-pipe spools, is to be placed in a
tension-compiession 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 thg weight of the
valve plus thel additional compression force specified in Tablex25.1 corresponding to the s|ze of the pipe
used with the [valve.

Table 25.1
Additional valve;compression force

Valve|pipe size, inches 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 (9950)
12 3069 (13647)
14 4036 (17948)
16 5132 (22822)

25.3 Following compression, the valve, or serviceable portion of the valve, as appropriate, and end seals
are to be removed from the pipe spools while under the compression load by the use of ordinary hand
tools along with any integral means provided with the valve. The seals are to be replaced and the valve
or valve portion, as appropriate, is then to be reinstalled between the pipe spools by the use of ordinary
hand tools along with any integral means provided with the valve.

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617

Provided by IHS Markit under license with UL Not for Resale, 2018/8/28 02:20:13
No reproduction or networking permitted without license from IHS


https://ulnorm.com/api/?name=UL 260 2018.pdf

uL

20

DRY PIPE AND DELUGE VALVES FOR FIRE-PROTECTION SERVICE - UL 260

JULY 3, 2018

26 Operation Tests

26.1 General

valve types

26.1.1 An assembled dry pipe or deluge valve and its parts shall, when tested with wide-open
water-supply valves, operate over a range of water-supply pressures from 5 psig (34.5 kPa) to the
maximum rated working pressure and have adequate strength to withstand the stresses imposed.

26.1.2 A clapper assembly, when in intermediate (partly open) positions, on latches, or otherwise, shall
be free to move from these positions toward more open positions if the flow rate is increased.

26.1.2.1 Valves

in close posit|
sealing assen

psig (138 kPa).

26.1.3 Under

same water main, the clapper assemblies of all valves, except low-differential-dry pipe t

prevented (by

26.1.4 To pre|
the flow of wa
pressure acro
from the body

26.1.5 A valyv
supply valve
conditions theg
open or be re
to the assemh

26.1.6 The V|
recommendeq
supply sufficig
each test. Thq

a system is shown in Figure 26.1.

bly shall allow water to be admitted into the system at service pressure not

reverse-flow conditions, such as develop when two or more valves’are sup
latches or otherwise) from moving toward their seats.

vent water columning, a clapper assembly, when in the intermediate position

er at a supply pressure of 5 psig (34.5 kPa), shall prevent the establishment

55 the valve or be provided with a latching mechanism to hold the clapper a
seat ring.

e provided with an anti-reseat latch meghanism shall, when tested with a
ide open, operate so as to move the clapper assembly to an open position.

clapper assembly shall be wide open, and following stoppage of flow sha
ained by the anti-reseat latch mechanism at a position sufficiently open to pr
ly under conditions of high-velegity reverse flow.

rious tests for operatiohhof a valve are to be conducted with the valv

having a diaphragm type sealing assembly, when, after tripped into operating mode, still

creased. The
higher than 20

plied from the
ypes, shall be

pstablished by
f a differential
ssembly away

h active water
Under full-flow
| remain wide
event damage

b installed as

in the manufacturer’s.installation instructions in a system of full-size piping having a water

nt to maintain the required service pressure at the various rates of flow for {
discharge is to bé piped to a system of approximately 500-gallon (1.9 m3) ¢

he duration of
apacity. Such
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26.2 Differential type dry pipe valves

26.2.1 A valve operating on a differential pressure shall operate promptly after reduction of air pressure
in the system above the valve to the normal leak point.

26.2.2 The difference between the leak and trip air pressures shall not exceed 3 psig (20.7 kPa).

26.2.3 A differential-type valve shall operate within the average working differentials specified in 8.1 and
8.2.
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26.3 Latched-clapper type dry pipe valves

26.3.1 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.

26.3.2 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.

26.4 Alarm d

evices

26.4.1 The point of connection of alarm piping to a valve shall be determined by a supplementary

L Q. L

operation test
26.5 Supplern

26.5.1 A valv
or combinatio

26.5.2 Manug
ability to oper
response for

26.6 Normal
26.6.1 A valv
least those of
kPa) incremer
1103, 1138, 4

26.6.2 Avalv

being tested aft the pressures specified-in26.6.4, is to be tested at service pressures greatet

(1206 kPa) in
to the valve.

26.6.3 In prej
cleaned. The
The cover pla

26.6.4 If a dr
system air preg

H ol H3
mraveuruarive willl Jv.J.
hentary tripping devices

b constructed to operate in response to the action of a manual or @ytomatic t
n thereof, shall operate promptly and positively as the result of such action.

| or automatic tripping devices, or combinations thereof, ‘shall demonstrate
bte in a reliable manner and to transmit the tripping action to the valve withi
vhich the device is designed.

b 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
ts between 30 and 150 psig (207 and»;1034 kPa), and at 155, 160, 165, and 1
nhd 1206 kPa).

b having a maximum rated werking pressure higher than 175 psig (1206 kPa)
increments of 25 psig.(172 kPa), up to and including the maximum rated wo
aration for each test, clapper seats and seat rings and any other operating {
main clapper.tnember is then to be properly seated and the valve placed in th

e is to p&¢olted in place.

y pipervalve is to be tested, the proper priming water level is to be establi

ipping device,

repeatedly the
h the range of

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

, in addition to
than 175 psig
rking pressure

arts are to be
e set position.

shed, and the

ssure is to be established at the valve and in the system test piping. The exa

ct air pressure

in the system piping, the pressure at which the valve leaked, and the pressure at which it tripped are to
be recorded. The exact water service pressure effective on the water seat of the valve is to be recorded
for each test. From this data, the differential of the valve is to be computed. Subsequently, observations
are to be made of the position of the valve clapper member with relation to its anti-reseat latching
mechanism after each operation.
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26.6.5 Supplementary operation tests of dry pipe valves are also to be conducted under full-flow

conditions and shall comply with the requirements of 9.5.

26.6.6 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.

26.7 Reseating test

26.7.1 When
as evidenced

26.7.2 The t

position as sh

6-inch autom
a sump throu

The discharge

500-gallon (1

o
C

f the latch and clapper.

by careful examination o

St valve is to be installed above a gate valve in the system piping in its norn
pbwn in Figure 26.1. The valve is to be supplied with water from a hieader on w
tic water-supply control valve (dry pipe or deluge) is installed and-arranged t
h a 6-inch pipe opening. Water is to be supplied to the header’'through a sg
from the valve under test is to be connected to a piping system having
D m3) capacity.

Figure 26.1
Reseating test

{ be damaged,

nal installation
hich a second
b discharge to
ries of valves.
approximately

To Air Side| of ‘
Pressure Tanks From Water Side
Deluge of Prgssure Tanks
/Volve Valve Under
|_— Test
TO Sump\ Q_# Q_<$
From \fater 5

Side of Pressure Tanks

S2501
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26.7.3 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 26.1, 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 overhead piping, trapping the air previously admitted, simulating a system in the tripped
condition.

Table 26.1
Reseating tests
Test No.* Service pressure, Initial air pressure, Supply Valve Position
Psig (kPa) Psig (kPa)

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 valvés elosed

4 150 (1034) 100 (689) All supply valves 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 valves closed

8 225 (1551) 150 (1034) All supply valves closed

9 250 (1724) 150 (1034) All supply valves closed
a All valves|are to be subjected to test Nos. 1 — 6; valves having higher,rated service pressures are also to|be
subjected tq Test Nos. 7 — 9, as applicable, to correlate the valve’s maximum rated pressure with the test dervice
pressure.

26.7.4 The water-supply pressure is then to be adjusted to the values shown in Table 26.1 and the supply
valves at the ¢ntrance to the header adjusted in.accordance with Table 26.1.

26.7.5 The agljacent automatic water-supply control (dry pipe or deluge) valve is then tg be tripped at
each conditioI listed in Table 26.1 causing reverse flow of water and entrapped system 4ir through the
valve under tg¢st. The test valve is then’/to be opened and the clapper and latch carefullyl examined for
damage.

26.8 Wet pilgt sprinkler ling limitations tests

26.8.1 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.

26.8.2 The mpnufacturer’s installation instructions shall provide pilot piping system limitatigns for a range
of service-water pressures between 20 psSig (138 kPa) and the rated pressure and in accordance with the
formulas and examples shown in Appendix A. In determining the pilot line limitations, the actuator trip
point pressure as measured during the testing described in 26.6, is to be divided by 1.5 before applying
the formulas.

Exception: A manufacturer’s calculation method which yields a more restrictive pilot piping system
limitation may be used.
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27 Deformation Test

27.1 Valves with mechanical latching mechanisms

27.1.1 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) Operate normally; and

¢) Not leak water past the valve seat after being subjected for 2 hours to a water-service

press

27.1.2 The va
service pressu
and this pres
leakage.

27.1.3 At the
signs of damg
pressures.

27.1.4 Weepsq
hour per inch

£ ot o H ol Laodc da il Il 1 H o
PTrC—OT tWICCTTCTTTaATT IO T TatCU PTreSSurCappiecUto e vaive CrappPer it tic

Ive is to be installed on a test fixture and the clapper member placed.ifn‘the
re of twice the maximum rated pressure is to be established on the supply sig
sure is to be maintained for 2 hours. Observations are to be made to not

conclusion of the application of pressure, the parts of the valve are to be ex3
ge or deformation. The valve is then to be subjected-to“eperation tests at v

ge of water past a metal-to-metal valve seat that:does not exceed 1 fluid oun
of nominal valve size is considered acceptable:

27.2 Valves without mechanical latching mechanisms

27.2.1 A valy
(see 8.2) shal
to a hydrostat|

27.2.2 The sy
exclude all air
for 2 hours.

27.2.3 Obser
parts of the
subjected to g

e not incorporating a latching meehanism and intended for operation at ”Iq
not deform and not leak waterpast the valve seat when subjected, for a per
¢ pressure of twice the ratedpressure exerted on the system side of the val

stem side of 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 a

ations are t0\be made for leakage, and at the conclusion of the application o
alve areto~be examined for any signs of damage or distortion. The valve
peration-tests at varying service pressures. See 26.6.1 — 26.6.6.

set position.

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

mined for any
arying service

ce (30 ml) per

w differential”
od of 2 hours,
ve clapper.

ivater so as to

nd maintained

pressure, the
shall then be

Provided by IHS Markit under license with UL
No reproduction or networking permitted without license from IHS

Licensee=ZHEJIANG INST OF STANDARDIZATION 5956617
Not for Resale, 2018/8/28 02:20:13


https://ulnorm.com/api/?name=UL 260 2018.pdf

JULY 3, 2018 DRY PIPE AND DELUGE VALVES FOR FIRE-PROTECTION SERVICE - UL 260 25

28 Hydraulic Friction Loss Test

28.1 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 33.4 for marking requirements.

28.2 The sample valve is to be mstalled in its intended posmon in a test p|p|ng system This test line is
to be equp ., e s—of flow can be

for the valve ig then to be determined by subtracting the losses over,the-piping alone from t
the piping and valve.

29 Body Leakage Test

29.1 An assembled valve shall withstand, without leakage, an internal hydrostatic pressur|
the rated pressure for 1 minute.

29.2 During the test, the valve clappers are to be blocked open to impress the test pressy
of the assemfly.

30 Strength pf Body Test

30.1 An assembled valve shall withstand, without rupture, an internal hydrostatic pressur
the maximum [rated pressure far valve sizes 6 inches (152 mm) and smaller and four times|
rated pressur¢ for valve sizés 8 inches (203 mm) and larger applied for 1 minute. During
valve clapperg are to be blocked open to impress the test pressure on all parts of the asser
to the rated pressure may-be substituted.

30.2 The hydfostatic test for strength of body castings, flanges, covers, and the like, is no
test for gaskets“arseals. Gaskets used with castings or parts having a large area may be rei

pstream and
pmeter fittings
valve plus the

for test piping
b |oss-of-head
ne losses over

e of two times

re an all parts

b of five times

the maximum

) this test, the
nbly subjected

considered a
hforced. Other

materials capable of withstanding the pressure may be substituted.
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31 Automatic Drain Valves

31.1 Flow- or velocity-type drain valves employed for normally venting intermediate chambers of valves
shall, following closure, remain closed during system drainage until the pressure effective at the clapper
or ball becomes less than 2 psig (13.8 kPa). The valves shall open at a pressure between 0.5 and 2.0
psig (3.5 and 13.8 kPa). These valves shall incorporate provisions for manually determining that the
intermediate chamber of a dry pipe valve is open to the atmosphere.

31.2 Flow- or velocity-type drain valves shall be provided with a means of manually opening the drain
valve when the valve is under pressure.

MANUFACTURING AND PRODUCTION TESTS

32 General

32.1 The manufacturer shall provide the necessary production control, inspection,.and tests. The program
shall include gt least the following:

a) The manufacturer shall check each dry pipe valve of the differential type for legkage past the
air anfl water seat. With the clapper in the closed position, the alve body is to beflfilled with
water|above the air seat. Pressure is to be applied at a rate’ not' exceeding 10 psig (69 kPa) in
30 segonds until a pressure of 10 psig (69 kPa) above the™irip point is reached, and this
pressyire is to be maintained for 3 minutes. The water Service pressure is to be ngt less than 25
psig (|72 kPa). During the application of pressure, the.valve is to be checked for leakage at the
intermediate chamber drain. At any of the test pressures, the valve shall not show|leakage in
excesp of 0.1 fluid ounce (3 ml) per minute.

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

¢) The manufacturer shall conduct an operation test on each dry pipe or deluge valve at a
service pressure of at leash25 psig (172 kPa) and not exceeding 100 psig (690 kRa). On
differgntial and low-différential valves, the working differential shall comply with thel requirements
in 8.1]and 8.2. All valves shall operate positively, and all valves except low-differential valves
shall latch in the @pen position.

d) The manufacturer shall check each dry pipe and deluge valve for body leakagq with the
clappér in . the open position. A hydrostatic test conducted at twice rated pressure ghall disclose
no legkage through the body or at joints, deformation, cracks, or other evidence of weakness.
Castings shall be smooth, 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 plugged or filled; however, impregnation to remove porosity is permissible.
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MARKING
33 General
33.1 A dry pipe or deluge valve shall be marked with all of the following:
a) Name or trademark of the manufacturer or private labeler.
b) Nominal size of valve.
c) Distinctive model number, catalog designation, or the equivalent.
d) Ratedpresstre:
e) Year of manufacture. A valve produced in the last 3 months of a calendaf year|may be
markgd with the following year as the date of manufacture. A valve produced in the first 6
months of a calendar year may be marked with the previous year as the-date of manufacture.
f) Pogition of installation, if the valve is intended to be installed only~in the horizonal position. If
the vglve is designed to operate in the vertical and horizontal pesitions, the marking is not

requir,

33.2 Except ¢
that are at lea
larger than 3 |
less than 0.05

Bd.

s specified in 33.6, markings required by 33.1 (a)~(d) and (f) shall be lettg
5t 1/4 inch (6.4 mm) high for a 3-inch or smalleryalve and 3/8 inch (9.5 mm) h
nhches. Markings shall be raised not less than*0:030 inch (0.76 mm) above o
0 inch (1.3 mm) below the surface of thebody or cover.

33.3 Except as indicated in 33.6, the marking required by 33.1(e) shall be cast in charz

accordance W

specified in 33.

ith 33.2 or stamped on a flat space’ provided for the purpose, using figures
2.

33.4 Except ¢
to form a per

feet-of-pipe off a size equal to that'ef the valve, using figures of the height specified in 33.3.

s indicated in 33.6, the matKing required by 28.1 shall be included on the valv
anent part of the assembly and shall include the observed friction loss stated

33.5 If a marjufacturer produces valve assemblies at more than one factory, each indivi

shall have a

istinctive marking to identify it as the product of a particular factory.

33.6 The markings required by 33.1 (a) — (e) and by 33.4 may be placed on an etched or §
nameplate pefmanently mounted on the valve or cover plate using letters a minimum of
mm) high and|0.005 inch (0.13 mm) deep.

rs and figures
igh for a valve
[ recessed not

cters sized in
of the height

b body casting
as equivalent

ual assembly

tamped metal
3/16 inch (4.8
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INSTRUCTIONS

34 Installation Instructions and Trim Drawings

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

a) An illustration showing the valve trim as specified by the Standard for the Installation of

Sprinkler Systems, ANSI/NFPA 13,
b) Pilot characteristics (as determined in 26.8),

c) Cross-section assembly views to explain the valve operation. The valve trim dr

awing shall
for use as

d) Mipimum operating pressure, when the service pressure required to flowwater|into the

system exceeds 5 psi (34.47 kPa).

e) Where a valve exceeds the 3 psi hydraulic friction loss requiremerit in Section

P8, the

manutacturer shall indicate in the installation instructions that thie device is to be uped only in
hydraulically calculated systems. The instructions shall include‘the observed friction loss from

testing stated as equivalent feet-of-pipe of a size equal ta'that of the valve.

34.2 The instfuctions shall include directions for care and maintenance and shall detail the method for

setting the valve. The instructions shall include the following.statement or equivalent: “"Wh

ere difficulty in

performance is experienced, the manufacturer or his authorized representative shall be cqntacted if any

field adjustmept is to be made.”
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APPENDIX A — METHOD OF CALCULATION FOR WET PILOT LINE LENGTH
General

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.

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 (Py,), the friction loss for the total length of the
pilot line (Py), and the pressure drop at the remote sprinkler (Pg), which upon actuation relieves the wet
pilot line pressure.

The pressure [and water flow in the wet pilot line is controlled by an orifice placed in the v:lalve trim close
to the actuatof. 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’inlet |and valve trip
pressure at the orifice outlet.
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Figure A.1
Typical deluge system with wet pilot line

Pe.

-

t Wet Pilot Line / T
Sprinkler PS

p

Deluge Vplve

4
- P
Y 1A
y \L Orifice
- P>
\
\_ Actuator Pressure Po

P, = P, + Py + P, (Equation 1)

SM1023

Py = P, - (P, + Ps) (Equation 2)

in which:
P, is the adjusted actuator trip point pressure (actuator trip pressure divided by 1.5 as specified in 26.8.2) in psi;
P, is the maximum height at any point along the wet pilot line in equivalent pressure in psi;
Py, is the friction loss, in psi, for the entire length of wet pilot line to the remote sprinkler; and

Py is the pressure drop, in psi, across the remote sprinkler relieving the pressure in the wet pilot line.
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The equation for sharp-edged orifice is:

0 = 29.8 (k) (d2)VAP

in which:

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

Kis t/lye orifice coefficient (0.61 for square-edged orifice);
d is the diameter of the orifice in inches;
AP is|P, — P4, the pressure drop across the orifice in psi;
P5 is the supply pressure in psi; and
P, is the trip point for a given supply pressure in psi.
If the length of the pilot line from the orifice to the actuator<s negligible,

P1 =Pa

The pressure |[drop across the remote pilot line sprinkler, with a flow through it of Q calculpted above, is
then determingd.

P, = (QRAK

in which:
P is the pressure drop across the sprinkler orifice in psi;

Q is the flow(rate through the sharp-edge orifice in gallons per minute; and

K’ is the“sptinkler K-factor.

Assuming a given height for a wet pilot line, the friction loss in psi (Py) can be determined from equation

(2).
Py = P, - (P, + P) (;Equation 2)

For a flow of Q through the wet pilot line at the trip point pressure, the friction loss (P) in psi/ft. can be
determined from the Hazen-Williams formula:
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