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INTRODUCTION

1 Scope

1.1 These requirements cover direct acting (spring loaded) and pilot operated fire pump relief valves of
nominal 3/4 inch (19.05 mm) size and larger, intended for use in water supply systems for fire protection

service.

1.2 Requirements for the installation and use of these valves are included in the Standard for the

Installation of

Centrifugal Fire Pumps, NFPA 20.

2 Components

2.1 Except

requirements| for that component.
2.2 A compdnent is not required to comply with a specific requirement that:

a) Inyvolves a feature or characteristic not required in the application.of the compon
produict covered by this standard, or

b) Is

2.3 A compg
use.

2.4 Specific
Such compo
exceeding sp

3 Units of N

3.1 Values s
approximate

indicated in 2.2, a component of a product covered by this standard shall. €0

superseded by a requirement in this standard.

nent shall be used in accordance with its rating.established for the intended
components are incomplete in construction*features or restricted in performanc
hents are intended for use only under-limited conditions, such as certain tem
ecified limits, and shall be used only-Under those specific conditions.

leasurements

tated without parentheses are the requirement. Values in parentheses are ¢
nformation.

mply with the

ent in the

conditions of

b capabilities.
peratures not

Xplanatory or
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4 Undated References

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

5 Glossary

5.1 For the purpose of this standard, the following definitions apply.

5.2 MAIN VALVE — The part of the valve assembly that controls the flow of water.

5.3 MAXIMUM SET PRESSURE RATING — The maximum pressure at which the valve is intended to

be set to reli¢ve pressure from a water supply system.

5.4 PILOT V

5.5 RESEAT]
flow of water

5.6 SET PRIH
flow of water

CONSTRUC]
6 Sizes

6.1 Valve sif
nominal pipe
the seat of a

7 Maximum

7.1 A valve {

ALVE — The part of the valve assembly that controls the operating of the.main

PRESSURE — The internal pressure at which the relief valve is intended to p

FSSURE — The internal pressure at which the main valve¢stintended to start t

[ION

es refer to the nominal diameter of the ‘waterway through the end connectio
trade size for which the end connections'are intended. The diameter of the wate
valve may be reduced below that.of\the waterway through the end connectiorn
Set Pressure Rating

hall be constructed for a_maximum set pressure rating of 175 psi (1200 kPa)

8 Bodies and Bonnets

8.1 A valve ody casting of the globe or angle pattern shall be smooth, free from porosity,

cracks, bliste
shall not be
handled, is a

s, sand holes, and defects of any nature which may impair its intended operat

valve.

revent the

b allow the

hs and to the
rway through
S.

br higher.

scale, lumps,
on. A casting

blugged. or filled, but impregnation to remove porosity, using material insoluble to the liquid

cceptable.

8.2 The dim
requirements

a) Pi

snsions—of & ffange, ftange pipe joint,andthreadedbody opening—shattTto
of the following standards:

pe Threads, General Purpose (Inch) — ANSI/ASME B1.20.1;

b) Dry Seal Pipe Threads (Inch) — ANSI/ASME B1.20.3; and

ply with the

¢) Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800 — ANSI/ASME
B16.1
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8.3 The bolting of pressure-holding castings shall be such that the maximum stress on any bolt will not
exceed one-fourth the elastic limit of the material. The load on the bolts is to be computed on the basis
of the valve’s maximum set pressure rating. The area of application of pressure is to be calculated as

follows:

a) If a full face gasket is used, the area of force application is that area 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 area extending
out to the center line of the “O” ring or gasket.

9 Materials

9.1 A part th
during valve
bushings, ing
freedom of m

9.2 An interi

9.3 An inter
resistance eg

10 Valve Me

10.1 An inte
without damg

10.2 A valve
reassembly.

10.3 All part

10.4 A diaph
from entering

10.5 A diap

diaphragm ch
to accommod

10.6 If an or

bt bears against, rotates within, or slides on stationary parts, and that must.be
pperation, shall be made of compatible corrosion-resistant materials, or'\shall
erts, or other parts made of these corrosion-resistant materials at, those

otion is required.

br bolt or screw shall be made of bronze or other corrosion-résistant material.

nal spring used in a fire pump relief valve shall be made of material hay
uivalent to that of phosphor bronze and shall not be-slsceptible to stress corr

chanisms

nal working part which may be removed dudring intended maintenance shall
ging the valve and without requiring the 'use of special tools.

part that is disassembled in field servicing shall be of a form that permits

5 within the valve shall bese¢ured so they will resist separation in intended us

ragm-operated valve.shall incorporate a check valve or equivalent in the trim
the diaphragm chamber.

nragm-operated valve shall have a pressure gauge to determine the prg
amber. Alfapped opening of not less than 1/4 inch pipe size in the valve cover
ate thelpressure gauge.

ficeywith a diameter less than 3/16 inch (4.8 mm) is used in the trim or operati

free to move
be fitted with
points where

ng corrosion
bsion.

be removable

its accurate

e.

fo prevent air

ssure in the
shall be used

bn of a valve,

a screen or stramer withrcorrosion Tesistance equivatent to brass shatt e provided T e tot

al area of the

openings in the screen or strainer shall be not less than 20 times the cross-sectional area of the opening
that the screen or strainer is intended to protect. The largest dimension of the screen or strainer openings
shall not exceed 1/32-inch (0.8-mm) less than the diameter of the protected orifice.
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11 Clearances

11.1 Clearances shall be provided between working parts, and between working and stationary parts, so
that corrosion or deposits of foreign matter within an assembly does not result in sluggish action or
otherwise impaired operation of the valve.

11.2 The clearance between a valve disc or a part attached thereto and the inside walls of iron body
castings in every position of the valve disc, except fully open, shall be not less than 1/2 inch (12.7 mm).
This clearance shall be not less than 1/4 inch (6.4 mm) for valves having bodies of bronze or equivalently

corrosion-resistant material.

PERFORMANCE

12 General

12.1 Repres
in these requ

12.2 Test bg
materials, su

13 Metallic Materials

13.1 Specim
bodies and ¢
with the requ

14 Elastomg@ric Parts (Except Gaskets) Test

14.1 An elag
specified in t

a) F
tensi

b) F
stren
tensi

bntative samples of each size fire pump relief valve shall be subjected.to'the te
rements.

rs of metal used in castings and additional samples of parts constructed g
Ch as valve seat discs, are required for physical tests.

en bars of metals used shall be prepared fromithé same heat or run of metg
bvers of valve samples submitted for investigation and test. The specimen bars
rements specified in 20.1(a).

tomeric part used to provide a“seal shall have the following properties wh
ne Standard for Gaskets and Seals, UL 157:

br silicone rubber (having_poly-organo-siloxane as its constituent characteristic

e strength of 500 psi. (3.4 MPa) and a minimum ultimate elongation of 100 pe

gth of 1500_psi-(10.3 MPa) and minimum ultimate elongation of 150 percent; g
e strength of 2200 psi (15.2 MPa) and a minimum ultimate elongation of 100

ose properties relating to maximum tensile set; minimum tensile strength and

sts described

f nonmetallic

| used in the

shall comply

en tested as

, a minimum
cent.

br natural rubber and synthetic rubber other than silicone rubber, a minimum ténsile

r a minimum
bercent.

elongation
hximum

considered to be 60°C (140°F).

ng is

14.2 The Standard for Gaskets and Seals, UL 157, provides for the testing of either finished elastomeric
parts or sheet or slab material. Sheet or slab material is to 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.


https://ulnorm.com/api/?name=UL 1478 2018.pdf

FIRE PUMP RELIEF VALVES - UL 1478

MAY 13, 2004

15 Leakage

Test

15.1 A fire pump relief valve shall withstand for 1 minute without leakage an internal hydrostatic pressure
equal to 90 percent of the set pressure.

15.2 The valve is to be tested for leakage at both the minimum and maximum set pressure limits.

16 Hydrostatic Strength Test

16.1 An assembled valve including the main valve, pilot valve, and trim shall withstand, for 1 minute
without rupture, an internal hydrostatic pressure equal to 280 percent of the maximum set pressure rating

of the valve.
17 Operatio

17.1 The pre
different pres
pressure nor

17.2 After th
set pressure
decreased u

pressure. The procedure is to be repeated four additional times)for a total of 5 cycles at ea

18 Flow Capacity Test

18.1 For set
require an inl

h and Reseat Test

ssures at which the main valve opens, when the valve is adjusted)to“a min
sure settings encompassing its entire set pressure range, shall.be not less
more than 105 percent of the set pressure.

b valve has opened, the pressure is to be increased untikapproximately 125
br the maximum flow as specified in Table 18.1 is attained) The pressure then i
htil the valve reseats. The reseat pressure shall be.a minimum of 90 percs

pressures of 100 psig (0.69 kPa) and higher, the value of flow specified in Ta
et pressure at the valve no greater than' 125 percent of the set pressure.

imum of four
than the set

ercent of the
5 to be slowly
nt of the set
Ch setting.

ble 18.1 shall

Exception: |f the valve is tested with a flow capacity less than the values specified in Table 18.1, the
valve shall be¢ marked to indicate the maximum flow intended for use. See 21.5 for marking fequirements.
Table 18.1
Flow capacity for fire pump relief valves
Flow capacity Relief valve size
GiPM (L/s) Inches (mm)

P2 3 (1.58) 3/4 (19/05)
50 (3.15) 1-1/4 (31{75)
100 (6.30) 1-1/2 (34.1)
250 (15.75) 2 (54.8)
300 (18.90) 2-1/2 (63.5)
500 (31.50) 3 (76.2)
1000 (63.00) 4 (101.6)
2500 (157.50) 6 (152.4)
5000 (315.00) 8 (203.2)

18.2 The valve is to be installed in its intended position in a test piping system that is equipped with a
calibrated nozzle or other equivalent means by which selected flow rates can be established. The valve
is to be set at various selected pressures throughout its set pressure range. The inlet pressure required
to produce the specified flow is to be observed by means of a Bourdon-type pressure gauge or other
equivalent means.
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19 Cycling Test

19.1 A valve incorporating a spring mechanism shall cycle 500 times through its intended travel distance
without malfunction.

19.2 A valve incorporating a diaphragm shall cycle 10 times at 200 percent of its maximum set pressure

rating without

malfunction.

MANUFACTURING AND PRODUCTION TESTS

20 General

20.1 To veri
necessary cq

a) T

minimum physical property requirements of the applicable ASTM specification. The
speciffication shall be the latest edition of the specification covering the’class and g
matefials used in the samples subjected to the initial product evalisation. Compliang

y compliance with these requirements in production, the manufaciurer sha
ntrol, inspection, and tests. The program shall include at least the following:

e manufacturer shall demonstrate that each heat or run of cast material’ meet

5

| provide the

the

applicable
ade of the
e with this

requirement shall be demonstrated by conducting either the tensile bar or deflection bar test, or

by mpintaining a record of vendor certification of these tests.

b) As$ an alternative to (a) above, sample valve bodies’may be subjected to an inte
hydrgstatic pressure tests as specified in 16.1. If thissmethod is used, the test shall
condpcted at least once every year, or on one sample out of every 1000 valve bod
whiclever gives the greatest number of tests in @year.

c) Each valve shall be tested for operation:\The valve is to be set at a predetermin

The
not |g

d) E
hydrg
no le|

e) E
to be

bressure is to be slowly increased.until the valve opens. The valve shall open
ss than the set pressure nor maore than 105 percent of the set pressure.

hch valve shall be factory<tested for seat leakage. The seat leakage test is to
statically at a pressure '0f/90 percent of the maximum set pressure rating. The
bkage through the bedy, or past the seat, and no distortion of the valve.

hch main valve(and pilot valve shall be tested for body leakage. The body leah

rnal
be
es made,

ed pressure.
at a pressure

be conducted
re shall be

age test is

conducted_ hydrostatically at 200 percent of the valve’s maximum set pressurg rating.
Ther¢ shall be{no*leakage through the body or bonnet or distortion of the valve.
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