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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria nee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documend may be the
ent rights. ISO shall not be held responsible for identifying any or all such-patent rightg
patent rights identified during the development of the document will.bée“in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
ld Trade Organization (WTQO) principles in the TFechnical Barriers to Trade (TBT) se
/iso/foreword.html.
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a)
b)

c)

5 document was prepared by Technical Conpmiittee ISO/TC 161, Controls and protective
and/or oil.

feedback or questions on this documéent should be directed to the user’s national standa
plete listing of these bodies can be\found at www.iso.org/members.html.

5 second edition cancels and replaces the first edition (ISO 23551-2:2006), which has been
sed. The main changes compared to the previous edition are as follows:

this document has been-aligned with the structure of ISO 23550:2018;
the following have been merged into one document:

— pressureregulators (ISO 23551-2),

— zerg@ pressure regulators (new functions), and

—/ gas/air ratio controls, pneumatic types (ISO 23551-3);

bnance are
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d) Clause 1 now extends to pressure regulators and pneumatic gas/air ratio pressure regulators at

e)
f)

g)

inlet pressures up to and including 500 kPa; auxiliary energy may be used to change the
Clause 2 has been updated;

Clause 3 has been updated and new definitions have been updated;

set point;

in Clause 4, new regulator class D has been added for supply situations with low fluctuations;

h) Clause 5 now refers to Annexes including the new Annex L for gas/air ratio pressure regulators;

i)

©IS

requirements for breather holes have been moved from Clause 6 to ISO 23550:2018;
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7 has been structured into “General”, “Requirements” and “Test”;
8 has been added without reflecting structure and requirements as in [SO 23550:2018;
9 has been renumbered;

10 has been renumbered and amended to cover the additional regulator types;

new Annex | has been added;

former Annex B has been updated and renumbered into Annex J;

Annex C has been updated and renumbered into Annex K;
hnex L has been added;

Annex E has been updated and renumbered into Annex M;
hnexes F, G and H have been added for regional requirements.

the parts in the ISO 23551 series can be found on the ISO website.

k) Clause
1) Clause
m) Clause
n) Clause
0)

p)

q) formet
r) new Al
s) formef
t) new Al
Alist of all
vi
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Introduction

This document is designed to be used in combination with ISO 23550. Together with ISO 23550, this
document establishes the full requirements as they apply to the product covered by this document.

Where needed, this document adapts [SO 23550 by stating in the corresponding clause:

“with the following modification”;

“with the following addition”;

In ¢
cov
str
Anr

To

exp
var
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bas

“is replaced by the following”; or

“is not applicable”.

ered by ISO 23550, this document may contain clauses or subclauses that are addit
[cture of ISO 23550. These subclauses are indicated by the introductory)sentence: “Su
ex) specific to this document.”

bnsure global relevance of this document, the differing requitrements resulting fror
erience and installation practices in various regions of the world*have been taken into ac
ations in basic infrastructure associated with gas and/or gil\controls and appliances hav|

c framework of requirements that recognize these differences.

rder to identify specific requirements that are particular to this document; that are 1ot already
i

nal to the
bclause (or

h practical
count. The
e also been

gnized, some of which are addressed in Annexes F, G and H. This document intends t¢ provide a
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INTERNATIONAL STANDARD

ISO 23551-2:2018(E)

Safety and control devices for gas burners and gas-burning
appliances — Particular requirements —

Part 2:
Pressure regulators

1

Thi
reg
bur

Thi

Scope

1lators and pneumatic gas/air ratio pressure regulators intended for use with gas burne]
hing appliances.

5 document applies to pressure regulators and pneumatic gas/aif yatio pressure re

5 document specifies safety, construction, performance and testing requirements for pressure

rs and gas-

bulators of

noninal connection size up to and including DN 250 at inlet pressuf€s up to and including 500 kPa,

for
cor

Thi

Thi

Thi

use with natural gas, manufactured gas or liquefied petroleum gas (LPG). It is not af
rosive and waste gases.

5 document is specifically applicable to:

positive, zero and negative pressure regulators which-“can use auxiliary energy to chang
pressure setting;

pneumatic gas/air ratio pressure regulators;which function by controlling a gas outlet
response to an air signal pressure, air signaldifferential pressure, and/or to a combustid
pressure signal;

gas/air ratio pressure regulators, which function by controlling an air outlet pressure i
to a gas signal pressure or a gag’signal differential pressure.

5 document does not cover:

pressure regulators cofinected directly to gas distribution network or to a container thaf
a standard distribution'pressure;

pressure regulators intended to be installed in the open air and exposed to the environy
mechanically tlinked gas/air ratio controls;
electronie pressure regulators and gas/air ratio regulators, which are contained in ISO 2

5 doecuiment covers type testing only.

plicable to

b the outlet

bressure in
n chamber

h response

maintains

nent;

3552-1.

NOTE Annexes A to H reference the relevant annexes of ISO 23550, general requirements and are applicable
where required.

2

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 23550, Safety and control devices for gas burners and gas-burning appliances — General requirements

© ISO 2018 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 23550 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

3.1 Pressure regulators

3.1.1

pressure 1
device that
in inlet pre

egulator
maintains the outlet pressure constant within given limits, independently of the variat
ssure and/or flow rate

Note 1 to enftry: For examples refer to Annex I.

3.1.2
adjustable
pressure re

3.1.3
pneumatis

pressure regulator
gulator (3.1.1) provided with means for changing the outlet pressure setting

- gas

air ratio pressure regulator

pressure rg
pressure

3.1.4

ZEero press
pressure r¢
pressure

3.2 Pres

3.21
test press

ure regulator
bgulator (3.1.1) which maintains thex@utlet pressure constant at or below atmosph|

sures

re

pressure t¢ be applied during a'test

3.2.2

pressure drop

differentia

3.2.3
maximum

pressure With the control member open to its fullest extent

inlet'pressure

ons

gulator (3.1.1) which supplies gas at specified pressure at its outlet in response to conjftrol

eric

P1max

highest inlet pressure at which tests have been conducted to determine that the regulator is able to
control the outlet pressure within acceptable limits as declared by the manufacturer

3.2.4
minimum
P1min

inlet pressure

lowest inlet pressure at which tests have been conducted to determine that the regulator is able to
control the outlet pressure within acceptable limits declared by the manufacturer

3.2.5

inlet pressure range
difference between the minimum and the maximum values of the inlet pressure

© ISO 2018 - All rights reserved
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3.2.6

maximum outlet pressure

P2max

highest outlet pressure at which tests have been conducted to determine that the regulator is able to
control the outlet pressure within acceptable limits declared by the manufacturer

3.2.7
minimum outlet pressure
P2min
lowest outlet pressure at which tests have been conducted to determine that the regulator is able to
control the outlet pressure within acceptable limits declared by the manufacturer

3.2{8
outlet pressure range
difference between the minimum and the maximum values of the outlet pressure

3.29
setting point
inlgt and outlet pressures declared by the manufacturer, at which the regulator is initially aldjusted for
test purposes at a declared flow rate

Note¢ 1 to entry: The respective pressures and flow rate are termed inlet'setting pressure (3.2.10), outlet setting
pregsure (3.2.11) and setting flow rate.

3.2{10
inlet setting pressure

P1s
inlgt pressure at which the pressure regulator (3.1.1)4s set for test purposes

3.2{11
outjet setting pressure

P2s
outlet pressure at which the pressure regidator (3.1.1) is set for test purposes

3.2{12
signal pressure
p3
prepsure, differential pressune or a combination of both applied to the regulator in order to provide the
sperified outlet pressuré

3.2[13
loa@l determining pressure

b4
negptive pressure as a result of an air flow, e.g. produced by a sucking fan, through a restriction

3.2]14
c0111busti0n chamber pressure

Psc
pressure of combustion gases from the combustion chamber connected to the pressure regulator (3.1.1)

3.2.15
gas/air ratio
slope of a straight line relationship between the outlet pressure, py, and signal pressure (3.2.12), p3

3.2.16

withstand pressure

pressure that is withstood without degraded characteristic after returning to or below the maximum
inlet pressure (3.2.3)

© ISO 2018 - All rights reserved 3
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3.2.17

excessive pressure

EP

optional rating for a regulator that is leak and flow resistant to abnormally high inlet pressures

Note 1 to entry: Regulators may be EP rated according to the tests herein.

3.3 Flow rates

3.3.1
maximu

flow rate

Jmax
maximum

in m3/h of

Fate, as a function of inlet and outlet pressures, declared by the manufacturer and expreq
pir at standard conditions

Note 1 to enftry: For a non-adjustable regulator, there is only one maximum flow rate.

3.3.2
minimum
qmin
minimum 1}
in m3/h of

flow rate

ate, as a function of inlet and outlet pressures, declared by the manufacturer and expreg
pir at standard conditions

Note 1 to enftry: For a non-adjustable regulator, there is only one minimuntflow rate.

3.3.3
flow rate 1
range of fl

3.4 Com
3.4.1

ange
w rate between the maximum and minimum value

ponent parts

breather hole

orifice that

3.4.2

diaphragn
flexible me
the control

3.4.3
diaphragn

allows atmospheric pressure td.be maintained in a compartment of variable volume

N
mber which, under the‘influence of the forces arising from loading and pressure, oper
member

n plate

stiffening plate fitted t6-the diaphragm (3.4.2)

3.4.4
valve

device whi

sed

sed

htes

h-varies the gas flow directly

3.4.5
signal cha

mber

part of the regulator to which the air signal pressure (3.2.12), gas pressure, or combustion chamber
pressure (3.2.14) signal is connected

© ISO 2018 - All rights reserved
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Performance

1

lock-up pressure

b2f

outlet pressure at which a regulator closes when the outlet of the regulator is sealed

Note 1 to entry: The increase in outlet pressure is expressed either in kilopascals or as a percentage.

3.5.

put

2
out of action, verb

dea
sett

3.5
offs
out
det

Not

3.5
ste;
out

3.5
setf
ma

3.5
sett
tim
(3.2

Not

ing does not undergo any changes

3
et

et pressure shift at pneumatic gas/air ratio pressure regulators (3.1.3) independent of sig
rmining pressure(s) (3.2.13)

e 1 to entry: Typically, this is achieved by means of a spring.

4
hdy state value
et pressure measured after step response (control signal femains constant)

5
ling tolerance
kimum difference between the current outlet pressure and its steady state value (3.5.4)

6

ling time

e counted from start of the step changeof the signal pressure (3.2.12) or load determini
.13) until the outlet pressure remains.in the settling tolerance (3.5.5)

e 1 to entry: For further informatioh péfer to Figure 1.

y1,

y2 3

— =

Ctivate a regulator by putting the regulator to the Tull open position thereby ensuring that this

nal or load

1g pressure

Key
1
2
3

©IS

0
5 t
step change (y1) 4  state value
step response (y2) 5 settling time
settling tolerance t time

Figure 1 — Settling time after a step change
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4 (Classification

4.1 Classes of control
Shall be according to ISO 23550:2018, 4.1 with the following addition:

Pressure regulators are classified as class A, class B, class C or class D according to the appropriate inlet
pressure and flow rate limits, as given in Table 1.

Regulators may be classified as types for industrial use.

Regulatorq may be classified as circle "P" ® or triangle "P" W when the range of regulation capafity
also includps pilot load (see Annex K). This classification does not apply to modulating regulaters.
Regulatorg may be classified as EP when tested in accordance with 7.12.
Gas/air ratfio pressure regulators are not classified.
NOTE IIn the USA, regulators are classified either for main burner load application ot for main burner|and
pilot load application.
Table 1 — Deviation of outlet pressure from outlet setting pressure
Maximum outlet pressure deviationa
%
Class of regulators
Manufactured Natural gas Liquefied 1:3
gas troleum gals
Class A:  [gmax t0 gmin and p1max t0 pimin
standard use *15 *15 *15
or +0,1 kPa or +0,1 kPa or +0,1 kPa
industrial use +20 +20 +20
or 0,2 kPa or 0,2 kPa or 0,2 kP4
Class B: |by variation of the inlet pressure fereach of +15 +10
the flow rates -20 15 +10
or +0,1 kPa or +0,1 kPa or 0,1 kP4
by variation of flow rates from qmax t0 gmin
(constant inlet pressure) for each of the +610 +(4)10 +6LO
inlet pressures
Class C: |at constant g{(within the flow rate range) 15 +10 +10
-20 -15 -
or 0,1 kPa or +0,1 kPa or £0,1 kP4
Class D: |dtoonstant g (within the flow rate range) +15 +15 +15
and a fixed Setting of Pzs Or ¥0,T kPa Or £0,T kPa OT £0,1RP3
NOTE For the classification of fuel gases, see ISO 23550.
a  SeelS0O 23550.

4.2 Groups of controls
Shall be according to ISO 23550:2018, 4.2 with the following modification:

Replace “control” by “regulator”.

4.3 Types of DC supplied controls
Shall be according to ISO 23550:2018, 4.3.

6 © ISO 2018 - All rights reserved
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5 Test conditions
Shall be according to ISO 23550:2018, Clause 5, with the following addition:

NOTE Specific requirements for testing are given in Annexes |, K and L.

6 Construction

6.1 General

Shall be according to ISO 23550:2018, 6.1, with the following addition:

NOTE For examples of typical pressure regulators and pressure regulator parts, refer toAnhex M.

6.2| Construction requirements

6.2]1 Appearance
Shall be according to ISO 23550:2018; 6.2.1.

6.2]2 Holes
Shall be according to ISO 23550:2018; 6.2.2.

6.2)]3 Breather holes
Shall be according to ISO 23550:2018, 6.2.3.

6.2/4 Vent limiters

Shalll be according to ISO 23550:2018,:6.2.4.

6.2)5 Screwed fastenings

Shall be according to ISO 23550:2018, 6.2.5.

6.2/6 Moving parts
Shall be according\té [SO 23550:2018, 6.2.6.

6.2)7 Sealing caps

Shalll bé.according to ISO 23550:2018, 6.2.7.

6.2.8 Disassembling and assembling for servicing and/or adjustment

Shall be according to ISO 23550:2018, 6.2.8.

6.2.9 Auxiliary channels and orifices

Shall be according to ISO 23550:2018, 6.2.9.

6.2.10 Pre-setting device

Shall be according to ISO 23550:2018, 6.2.10.

© ISO 2018 - All rights reserved 7
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6.2.11 Adjustments

Subclause specific to this document.

The adjustments (e.g. outlet pressure, offset and gas/air-ratio) shall be readily accessible to authorized
persons, but there shall be provision for sealing after adjustment. Means shall be provided to discourage
interference by unauthorized persons. If it is stated in the installation and operating instructions that
a pressure regulator can be put out of action, appropriate means shall be provided to put the pressure
regulator out of action.

6.2.12 Re

Subclause

Parts of th
or can be
withstand

The withst
pressure is

sistance to pressure

specific to this document.

e pressure regulator that are subjected to inlet pressure under normal operating conditi
subjected to inlet pressure in the event of a failure, shall resist a pressure’equal to
pressure.

and pressure shall be stated in the installation and operating instructions. If no withst
stated, the withstand pressure is equal to the maximum inlet pressure.

6.2.13 Blockage of canals and orifices

Subclause

Blockage o
protected :

6.2.14 Sig
Subclause

Requireme
tubes shall

6.3 Matq

6.3.1 Ge
Shall be ac

6.3.2 Ho

6.3.2.1 (

Shall be ac

specific to this document.

hgainst blockage by suitable means.

nal tube connections
specific to this document.

nts on connections for gas pressure, air pressure or combustion chamber pressure sig
be stated in the installation and operating instructions.

brials

neral material requirements

Cording to 1ISO 23550:2018, 6.3.1.
using

feneral

b1,
the

and

If auxiliary canals and orifices shall not lead to an unsafe situation. Otherwise, they shall be

bnal

tordina o 1SO 22C00N.2N19 ¢ 2 9 1

\>arery ~r o

COT OISt O U =ZoO o0 U- U TO;

6.3.2.2 Requirements

Shall be acc

ording to ISO 23550:2018, 6.3.2.2 with the following modification:

The withstand pressure shall be used instead of maximum inlet pressure, if applicable.

6.3.2.3 Test

Shall be acc

ording to ISO 23550:2018, 6.3.2.3.

© ISO 2018 - All rights reserved
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6.3.3 Springs providing closing force and sealing force

[SO 23550:2018, 6.3.3 is not applicable.

6.3.4 Resistance to corrosion and surface protection

Shall be according to ISO 23550:2018, 6.3.4.

6.3.5 Impregnation
Shall be-according to1S023550:2018,6-3.5

6.3/6 Seals for glands for moving parts

Shall be according to ISO 23550:2018, 6.3.6.

6.3{7 Jointing
Shalll be according to ISO 23550:2018, 6.3.7.

6.4 Connections

6.4]1 General
Shall be according to ISO 23550:2018, 6.4.1.

6.4)2 Connection sizes

Shall be according to ISO 23550:2018, 6.4.2.

6.4{3 Connection types
Shall be according to ISO 23550:2018; 6.4.3.

6.4/4 Threads
Shall be according to [S0.23550:2018, 6.4.4.

6.4)5 Union joints
Shall be according to ISO 23550:2018, 6.4.5.

6.416 «Flanges

1.1 1 b AfaVaNalal el oFaWa VYot Nal 4L
Shd I'oc dLLUTIUIITIZS LU 10U Z000VU.4ZU 10, U.%.0.
6.4.7 Compression fittings

Shall be according to ISO 23550:2018, 6.4.7.

6.4.8 Flare connections

Shall be according to ISO 23550:2018, 6.4.8.

6.4.9 Nipples for pressure test
Shall be according to ISO 23550:2018, 6.4.9.
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6.4.10 Strainers

6.4.10.1 General

Shall be according to ISO 23550:2018, 6.4.10.1.

6.4.10.2 Requirements

Shall be according to ISO 23550:2018, 6.4.10.2 with the following addition:

Strainers i

remove thg

6.4.10.3 1
Shall be ac

ntended-tobe serviceabhle shall he accessible for cleaninag or vnp]arnmanf withoutthe nee

control body by dismantling threaded or welded pipe vc\,/ork.

est

cording to 1SO 23550:2018, 6.4.10.3.

6.4.11 Gab connections by GQC

Shall be ac

6.5 Gas
Shall be ac

ording to ISO 23550:2018, 6.4.11.

controls employing electrical components in the gas‘way

rording to 1ISO 23550:2018, 6.5.

7 Performance

7.1 Gen
Shall be ac

bral

cording to ISO 23550:2018, 7.1.

7.2 Leak-tightness

7.2.1 Ge
Shall be ac

7.2.2 Re
Shall be ac

Requireme

neral

cording to 1SO 23550:2018, 7.2.1.

quirements

cording te-JSO 23550:2018, 7.2.2 with the following modification:

nts fosinternal leakage rates given in ISO 23550:2018, Table 2 shall not apply (see 7.2.3.3).

723 Te

L

T

7.2.3.1 General

Shall be according to ISO 23550:2018, 7.2.3.1.

7.2.3.2 Test for external leak-tightness

Shall be according to ISO 23550:2018, 7.2.3.2 with the following addition:

to

If the signal chamber is intended to be gas-tight, the following external leak test shall be used. Apply
a pressure of 1,5 times the maximum operating pressure to the signal chamber. The tests results shall
meet the requirements of 7.2.2.

10
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If the signal chamber is pressurized by a non-combustible gas or air, the manufacturer shall specify
the allowable leak rate and the test method for the specific application. The leak rate shall meet this
specification before and after the endurance tests.

7.2.3.3 Test for internal leak-tightness of controls

[SO 23550:2018, 7.2.3.3 is not applicable.

7.3 Torsion and bending

Shattbeaccording totS6-2355072018;7-3:

7.4 Rated flow rate

7.4]1 General
Shall be according to ISO 23550:2018, 7.4.1.

7.4)2 Requirements

Shall be according to ISO 23550:2018, 7.4.2.
7.4{3 Test

7.4{3.1 Apparatus
Shall be according to ISO 23550:2018, 7.4.3.1.

7.4)3.2 Test procedure
Shall be according to ISO 23550:2018,-74.3.2 with the following addition:

If the rated flow rate for pressure regulators, as stated in the installation and operating instfuctions, is
sperified for the control memberiin the fully open position, the test shall be performed with the control
member in that position.

7.413.3 Conversion of)air flow rate

Shall be according to 1SO 23550:2018, 7.4.3.3.

7.5 Durability

Shall be according to ISO 23550:2018, 7.5.

7.6 Functional requirements
Shall be according to ISO 23550:2018, 7.6 with the following addition:

Alternative methods for functional requirements and testing of pressure regulators are given in

Annexes ] and K.

Annex L shall be used for functional requirements for gas/air ratio controls.

7.7 Endurance

Shall be according to ISO 23550:2018, 7.7.
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7.8 Vibration test

Shall be according to ISO 23550:2018, 7.8.

7.9 Putting the regulator out of action

Subclause specific to this document.

7.9.1 Re

If it is stated—ir

of action,

quirement

d Petro

for example for Liquefie leum Gas applications, the method shall be given, in

manufactufrer’s installation and operating instructions and shall result in the control member b

fixed in thg

The contrd
regulator i

When the j

7.9.2 Te

fully open position.

1 shall include or the manufacturer shall provide a means to comply with-6:2.3 when
5 blocked in the open position.

egulator is put back into operation, it shall comply with the requirements of this docume

5t putting the regulator out of action

The regulator shall be deactivated in accordance with the proceduré€ described in the manufactuy

instruction

s. After visually checking that the valve is in its fully opén position, the leak tightness i

be determined in accordance with the method given in 7.2.3.2. When it is operative again, the regul

is to be tes

7.10 End
Subclause
For pressu

For gas/aif

fed by the methods given in this document.

irance
specific to this document.

Fe regulators, alternative methods ferrendurance are given in .2.9 or K.1.6 and K.2.6.

ratio controls, test requirements-for endurance shall be according to L.2.7.

7.11 Lock-up pressure

Subclause

7.11.1 Re|

When it is
to lock up
greater, ab
the test mq

specific to this docurent.

quirement

stated in thetinstallation and operating instructions that a pressure regulator has the ab
the outlet pressure, pz, shall not increase by more than 15 % or 0,75 kPa, whichevs
bve atroutlet pressure, pp, at 5 % of gmax. Such a regulator shall be tested in accordance V
thod described in 7.11.2.

out
the
Ping

the

nt.

er's

s to
htor

lity
r is
vith

7.11.2 Lock-up pressure test

Proceed as
a)
b)
‘)
d)
e)

Install

Measu

12

follows.

the regulator in the apparatus shown for example in Figure ].1.

re the outlet pressure.

Slowly close control valve No. 6 in not less than 5 s.

Measure the outlet pressure 30 s after the control valve No. 6 has been completely closed.

Adjust the inlet pressure to p1max and adjust the control valve 6 to qmax/20 (proposed 0,1 gmax)-

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=5f7f35100451d9cbcaf759141355edaa

f)

ISO 23551-2:2018(E)

Repeat steps b) to €) with the outlet pressure p; adjusted to p2max-

g) Repeatstepsb) to f) for every outlet pressure range (typically determined by a different spring).

7.12 Optional EP-rating

Subclause specific to this document.

7.12.1 General

Th

wheén tested in accordance to 7.12.2 and 7.12.3.
7.12.2 External leakage resistance

7.12.2.1 Requirement

An

to412.3.

7.12.2.2 Test

Air|pressure at 414 kPa shall be admitted into both the“inlet and the outlet of the
simultaneously and shall be maintained for 3 min at that pressure. During this time, the reg
notfleak in excess of the equivalent of 2,8 1/h.

Following this test, the regulator shall comply with*22.
7.12.3 Internal flow resistance

7.12.3.1 Requirement

A regulator classified as EP rated shall not allow more than 2,8 1/h of air to flow throu
subjected to an outlet back pressure of 3,5 kPa and inlet pressures up to 414 kPa whe
accprdance with 7.12.3.2.

7.12.3.2 Test

Th
flo

between the flow measuring device and the inlet of the regulator. The outlet of the regulat
conpected byvmeans of a flexible tube to a glass tube at least 457 mm in length and having
dias]:neter of 4,8 mm, extending vertically down 356 mm below the surface of water in a larg

or

follawawinag tacte ara annlicahla anlu to raoulatare ratod A+ 2 0 Do and antionally clace
OO teotareapp ottt ro—Toree e ore O YT

TTCTOoTE—oTTy o5 T oo o O peroTTeTT

P classified regulator shall not leak when subjected to a pressure of 414kPa when testeq

W measuringdevice, capable of accurately indicating flows up to 5,6 1/h, and a suitable pr¢

andpipe.

| according

regulator

lator shall

bh it when
 tested in

g inlet of the reguldator shall be connected to a pressure-controlled source of clean air followed by a

ssure gage
or shall be
hn internal
e bottle, jar

With the regulator set to deliver its maximum rated outlet pressure, the inlet test pressure shall be
gradually increased to 414 kPa with observations made of the flow rate and the air level in the vertical
glass tube. If, at any time, air bubbles issue from the end of the tube, the inlet test pressure shall be
maintained until the flow rate is recorded. The inlet test pressure shall then continue to be increased

up

8

to 414 kPa. The recorded flow rate shall not exceed a flow equivalent to 2,8 I/h.

Electrical requirements

Shall by according to ISO 23550:2018, Clause 8 if electronic circuits are used.

©lI
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9 Electromagnetic compatibility (EMC)
Shall by according to ISO 23550:2018, Clause 9 if electronic circuits are used.
10 Marking, installation and operating instructions

10.1 Marking
[SO 23550:2018, 10.1 is replaced by the following:

The follow]ng information, at least, shall be durably marked on the regulator in a clearly visible positfion:
a) manufpcturer and/or trade mark;
b) type re¢ference;

¢) in EU,|class and group references; in USA and Canada, or ¥ or ® or EP, as applicable; in Japan
industfial designation if applicable;

d) inlet pfessure range in Pa or kPa (mbar or bar);

e) ambient temperature range;

f) direct]:)n of gas flow; in the EU by an arrow (e.g. cast or embossed);
g) date of manufacture (at least the year); this may be in coded-\form;
h) maxinum working pressure;

i) outlet pressure setting;

j) identiffication of signal inlet(s) (if applicable).

10.2 Installation and operating instructions

Shall be acfording to ISO 23550:2018,.10.2'with the following addition:
a) regulator class (if applicable);

b) regulator group 1 or 2 (if@pplicable);

c) gas types for which the regulator is suitable;

d) maxinfum inlet préssure in Pa or kPa (mbar or bar);

e) withstand pressure in kPa (bar) (if different from maximum inlet pressure);

f) ambiepttemperature range;

g) mounting position(s);

h) gas connection(s), ISO, NPT or JIS;

i) strainer mesh or micron size (if applicable);

j) offset adjustment range in Pa or kPa (mbar) (if applicable);
k) inlet pressure range in Pa or kPa (mbar);

1) outlet pressure range in Pa or kPa (mbar);

14 © ISO 2018 - All rights reserved
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m) rated flow rate in m3/h (and rated flow rate range if applicable); alternatively performance limits
can be given in a curve, which is Ap across the regulator in Pa or kPa (mbar) versus rated flow rate

n)

in m3/h (e.g. Figure 2);

recommendations for inlet pressure regulation (if any, see Table 1);

o) performance curves including inlet pressure range, outlet pressure range and flow rate range (see,

p)

q)

Key]

for example, Figures |.1 and ].2) according to the declared classification;

performance limits, which is Ap across the regulator in Pa or kPa (mbar) versus rated flow rate in

m3/h (e.g. Figure 2);

instructions for changing from one gas family to another, e.g. changing the spring,or
pressure regulator out of action (if applicable);

lock-up ability (if applicable).

Y
100
7
II [
/ /
/ / /
/ /)
/ /
10 7 va
/ /
/
/
4
n Z /
/'
1
0,1 1 10 100 X
rated flow rate gas or air in m3/h — — — performance limits regulator 1
Ap in ParovkPa (mbar or bar) — performance limits regulator 2

Figure 2 — Differential pressure versus rated flow rate curve

butting the

10.3 Warning notice

Shall be according to ISO 23550:2018, 10.3.

© ISO 2018 - All rights reserved
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Annex A
(informative)

Leak-tightness test — Volumetric method

Shall be according to ISO 23550:2018, Annex A.
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Annex B
(informative)

Leak-tightness test — Pressure-loss method

Shall be according to ISO 23550:2018, Annex B.
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Annex C
(normative)

Conversion of pressure loss into leakage rate

Shall be according to ISO 23550:2018, Annex C.
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Annex D
(normative)

Gas quick connector (GQC)

Shall be according to ISO 23550:2018, Annex D.
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Annex E
(normative)

Elastomers/requirements resistance to lubricants and gas

Shall be according to ISO 23550:2018, Annex E.
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Annex F
(normative)

Specific regional requirements in European countries

Shall be according to ISO 23550:2018, Annex F.
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Annex G
(normative)

Specific regional requirements in Canada and USA

Shall be according to ISO 23550:2018, Annex G.
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Annex H
(normative)

Specific regional requirements in Japan

Shall be according to ISO 23550:2018, Annex H.
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Regulator application examples

Annex I
(informative)

Annex specific to this document.

Ul s W N =

Key

AN 1AW N

Figure I

24

directig
gas inlg
gas out
signal 1
pressuj

directid
gas inle
gas out
signal g
pressuj
auxiliaf

n of gas flow

t pressure, py

et pressure, pq
ressure gas, psg

e reducing regulator

n of gas flow

t pressure, py

et pressure, pq
ressure gas, Psg

e reducing regulator
y energy conieetion

6

Figure I.1 — Pressure reducing regulator (constant pressure control)

4

2 — pressure reducing regulator with auxiliary energy (constant pressure control)
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5
1 2 4 |13
7
6

direction of gas flow

gas inlet pressure, py
gas outlet pressure, pq

signal pressure air, psa

1

2

3

4 |signal pressure gas, psg
5

6 |direction of air flow

7

air/gas ratio control

Figure 1.3 — Gas/air ratio control (modulating control)

9
5
1 2
TH) (8
7 3 4
6
Key
1 |direction of gas flow 6  direction of air flow
2 |gas inlet pressure, py 7  zero pressure regulator
3 |gas outlet pressure, pq 8 e.g. venturi
4 |orifice 9  burner
5 |atmospheric pressure Qin pse

Figure 1.4 — Zero pressure regulator (zero pressure control)
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1 2 3
5 9
3 11
10

6 8
Key
1  directidn of gas flow 6 direction of air flow
2 gasinldt pressure. py 7 differential signal pressure air. ps,-
3 gas out]et pressure. pq 8 signal pressure air, psa
4  differeqtial signal pressure gas. pq- 9,10 orifice
5 flow rafe regulator 11 burner

Figure I.5 — Flow rate regulator (staged flow rate control / preheated air)
9 3
1 2 4 {>
7 3
5
6
Key
1  directign of gas flow 6 direction of air flow
2 gasinldt pressure, py 7  variable gas/air ratio regulator
3 gas outlet pressure, pq 8 combustion chamber
4 signal gressure gas, psg 9 signal pressure combustion chamber, ps
5 signal gressure air, ps,
Figure 1.6 — Variable Gas/air ration regulator (modulating control)
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Annex ]
(normative)

Functional requirements and regulator performance testing —

Method A

Ant

J.1
Reg

pregsure from pimax to p1min and/or over the range of flow rate from gmin togmax-

Wh

ex specific to this document.

General

ulators shall be tested as described in ].2 for outlet pressure variations{oyer the rar

bn carrying out performance tests at any particular setting, the minimum inlet pressure

ge of inlet

used shall

be 4t least 0,25 kPA (2,5 mbar) in excess of the set outlet pressure.
Thg minimum, nominal and maximum pressures shall be declaged'by the manufacturer.
The outlet pressure variation from the outlet setting pressure pss shall not exceed that given|in Table ].5
or #0,1 kPa, whichever is greater.
For|any change of flow rate within the declared range;of flow rate gmin to gmax at any inl¢t pressure
within the permissible inlet pressure range pimin t0 p1max, the deviation of the outlet prepsure from
thefoutlet setting pressure shall not exceed the values given in Table 1 or +0,1 kPa, whichever is greater.
J.2| General test procedure
J.21 General
The regulator shall be tested imthe sequence shown in Table ].1.
Table J.1 — Sequence of testing
Subclause No. Test

79.2 Putting the regulator out of action

7.232 External leak tightness of pressure regulator

h24,].2.5,].2.6,].2.7 Regulator performance

[.2.9 Endurance

[.2.10 Lock-up pressure

7.3.2 Torsion and bending

ISO 23550:2018, 7.5.4.2 Test for marking resistance

I1SO 23550:2018, 7.5.5.2 Scratch test

ISO 23550:2018, 7.5.6.2 Humidity test

6.3.2.2 External leak tightness of regulator with non-metallic

part(s) removed

IS0 23550:2018, 7.5.1 Elastomers in contact with gas

6.2 Construction requirements
If adhesive labels are used, it is necessary to provide two additional parts carrying the label.
If special equipment is necessary for the test, it should be supplied with the samples.
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J.2.2 Apparatus

Carry out the tests using the apparatus shown in Figure J.1.

28

Table J.2 — Nominal size and internal diameter according to Figure J.1

Nominal size Internal diameter
(DN) (mm)
6 6
8 9
10 13
15 16
20 22
25 28
32 35
40 41
50 52
65 67
80 80
100 106
125 131
150 159
200 209
250 260
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Dimensions in millimetres

14
11
3
8 .
T
— 9
7 RIS, :
~— N\
s¢ | 5¢ |10 | sg | sq |12 | 54 | sg
5 6
1 2 4
A
>25
|
a .
|74 X\s’_ A o
......... R S B
4 =
I
|
0
29 05
1
Key
1 |inlet pressure gauge p1 9  flow meter
2 |outlet pressure/gauge p» 10 control under test
3 [signal pressuregauge p3 (see NOTE) 11 signal pressure inlet (optional) (see NOTE)
4 |load determining pressure gauge p4 (see NOTE) 12 manual control tap (injector orifice)
5,6 |differential pressure gauges (see NOTE) 13 fan (optional) (see NOTE)
7 |adjustable regulator for inlet pressure 14 combustion chamber pressure psc
8 LilUl ITUIIICLCT = “l‘ llUiﬁb 4 1,5 ITIITI.
NOTE Key numbers 3, 4, 5, 6, 11 and 13 are only applicable for pneumatic gas/air ratio pressure regulators
(refer to 3.5 and Annex L).
Figure J.1 — Performance test apparatus
]J.2.3 Conversion of the air flow rate

Shall be according to ISO 23550:2018, 7.4.3.3.
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].2.4 Methods of test

Classes A, B, C and D regulators shall be tested in accordance with the test sequences givenin ].2.4,].2.5,
|.2.6, ].2.7 respectively (see also ].3).

Steady state conditions shall always be reached before readings are taken.

Examples of performance curves with p, as ordinate and p; as abscissa, with variable inlet pressure,
are shown in Figure ].2 and those with variable flow rate, in Figure ].3.

P,
1
________ \ f————————
p 2 | T T T T T T _T 2 ~
5
|
3
________ QY ]
T
I
I
I
I
I
I
I
I
I
|
|
plmin plnominal p 1 max p 1
Key
1 upper tplerance limit
2 settingpoint
3 lower tplerance limit
4 control|characteristic atgyn
5  controllcharacteristic-at'qmax
Figure ]J.2 — Graph of performance using inlet pressure variation
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Ul s W N

J.2.

J.2.

Ovd

qmi
the

q min q' q max q

upper tolerance limit

setting point

lower tolerance limit

control characteristic at p1max
control characteristic at p1min

Figure J.3 =~ Graph of performance using flow rate variation

b Class A presstre regulator performance
b.1 Requirément
r the full'vange of inlet pressure from pimin to p1max and over the whole rated flow rate fange from

L to grax as stated in the installation and operating instructions the outlet pressure varjation from

gre:

outlet setting pressure pys shall not exceed the values given in Table .5 or 0,1 kPa, whichever is the
] | mini £l - chall be 10 % of ] T

J.2.5.2 Test

Class A pressure regulators shall be tested by measuring the outlet pressure p; with variation of the
inlet pressure p1 and of the flow rate q as follows:

a)

©IS

In order to adjust the outlet setting pressure ps of the pressure regulator, set the manual control
tap to obtain a rated flow rate of 50 % of gmax (or any other value declared by the manufacturer).

For adjustable pressure regulators, adjust the outlet setting pressure pys to the maximum outlet
pressure pamax, the inlet pressure p; being the nominal pressure (or respectively any other value
declared by the manufacturer).
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Once the outlet setting pressure pys is set, there shall be no further adjustment of the pressure

regulator.

b)

With inlet pressure pimin kept constant, vary the rated flow rate q to gmax to qmin and back to

(max by using the manual control tap and record the outlet pressure p; for at least 5 values of q
in each case. Ensure that there is no change of the inlet pressure p; during the whole time of this

procedure.

Readjust the inlet pressure p1 from p1min to p1max and then vary the rated flow rate from g,
min and back to qmax (as in step b).

d)
step a)

J2.6

J.2.6.1

Over the fu
rate range
variation f
whichever

For any ch

installation and operating instructions, at any inlet pressure pjwithin the full inlet pressure rd

For adiusfable pressure regulators read]ust the outlet settlng pressure p2s ([9) P2min accordin

and repeat steps b) and c).
lass B pressure regulator performance

Requirement

x to

b to

=]

1l range of inlet pressure from p1min to p1max at any rated flow rategywithin the rated flow

qmin tO qmax as stated in the installation and operating instructions, the outlet press
‘om the outlet setting pressure, p2s, shall not exceed the values given in Table ].5 or 0,1 |
is the greater.

ange of rated flow rate g within the rated flow rate from qmin to gmax, as stated in

ure
kPa,

the
nge

from pmin fO pmax, the outlet pressure variation from the outlét'setting pressure, p2s, shall not exdeed

the values given in Table ].5 or £0,1 kPa, whichever is the greater.

].2.6.2 Test

Class B prgssure regulators shall be tested by measuring the outlet pressure, pp, with variation of{the

inlet pressfire, p1, and of the rated flow rate, g, as-follows:

a) In order to adjust the outlet setting pressure, pys, of the pressure regulator, set the rated flow fate
to qmak by adjusting the manual control tap. For adjustable pressure regulators, adjust the oytlet
setting pressure, pzs, to the maximum outlet pressure, p2max, the inlet pressure, p1, being|the
nominpl pressure (or another ¥alte declared by the manufacturer).

Once the outlet setting pfessure, pys, is set, there shall be no further adjustment of the presqure
regulagor.

b) Vary the inlet pressure, p1, from the nominal pressure over the minimum inlet pressure, p1mif, to
the m3gximum jnlét pressure, pimax, and back to pimin, and record the outlet pressure, py, for at
least 5|values-of'p1 in each direction without resetting the rated flow rate.

c) ted

oflithe

d) Repeatstep b).

e) Foradjustable pressure regulators, readjust the outlet setting pressure, pzs, according to a) to p2min

and repeat steps b) to d).

J2.7 C

J.2.7.1

lass C pressure regulator performance

Requirement

Over the full range of inlet pressure from p1min to p1max at any rated flow rate g within the manufacturers
declared rated flow rate range from qmin to gmax, as stated in the installation and operating instructions,
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the outlet pressure variation from the outlet setting pressure, pys, shall not exceed the values given in
Table ].5 or +0,1 kPa, whichever is the greater.

J.2.7.2

Test

Class C pressure regulators shall be tested by measuring the outlet pressure, p, with variation of the
inlet pressure, p1, as follows:

a)

In order to adjust the outlet setting pressure, pys, of the pressure regulator, set the rate

d flow rate

to gmax by adjusting the manual control tap. For adjustable pressure regulators, adjust the outlet

cpffing pressure _pog to the maximum outlet Pressure Pogsa. the inlet pressure_pg

being the

b)

J.2.

J.2.

Ovd

nominal pressure (or another value declared by the manufacturer).

Once the outlet setting pressure, pzs, is set, there shall be no further adjustment of th
regulator.

Vary the inlet pressure, p1, to the minimum inlet pressure, p1min, to themaximum inle
Plmax, and back to pimin, and record the outlet pressure, p2, for at léast 5 values of
direction without resetting the rated flow rate.

By means of the manual control tap, adjust the rated flow rate to\gmin, the outlet settin
p2s, readjusted as in step a).

Repeat step b).

For adjustable pressure regulators, readjust the outletsetting pressure, pzs, according td
and repeat steps b) to d).

B Class D pressure regulator performance

8.1 Requirement

€ pressure

t pressure,
p1 in each

D pressure,

a) to p2min

r the full range of inlet pressure fvom pimin to pimax at a rated flow rate, gs, declafed by the

manu
froii the outlet setting pressure,pzs, shall not exceed the values given in Table ].5 or +0,1 kPa
is the greater.

J.2.

Clas
inle

a)

3.2

t pressure, ps,as follows:

facturer and stated in the installation and operating instructions, the outlet pressur

Test
s D pressure regulators shall be tested by measuring the outlet pressure, pp with varig
In ordertofadjust the outlet setting pressure, p2s, of the pressure regulator, set the rate|

to gs byadjusting the manual control tap. For adjustable pressure regulators, adjust
setting pressure, pys, to the value declared by the manufacturer, the inlet pressure, p1

e variation
whichever

tion of the

d flow rate
the outlet
, being the

mominal pressure (or another value declared by the manufacturer).

b)

Once the outlet setting pressure, pys, is set, there shall be no further adjustment of the pressure
regulator. Vary the inlet pressure, p1, to the minimum inlet pressure, p1min, to the maximum inlet
pressure, pimax, and back to p1min, and record the outlet pressure, pp, for at least 4 values of p1 in

each direction without changing the rated flow rate.
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J.2.9

Adjust the
inlet press

b,
- 5%ofpy
pZS T, - ‘k
———/[—— -------- _— —-——1  -15% of p 5
/
/
0
0

plmin pls plmax

Figure J.4 — Graph of performance Class D regulator

Pressure drop

ire and at maximum flow. The regulator valve shall then'be fully open.

inlet pressure, p1, to 0,1 kPa less than the value of the outlet pressure obtained at mininjum

Measure the differential pressure between the inlet and outlet pressures under these conditions.

For regulators that can be set over a range, measure the differential pressure for the lowest setfing
pressure.

J].2.10  Endurance

J.2.10.1 |[Requirement

The leak tightness and performance shall remain within the limits specified in, 7.2.3.1, 7.2.3.2, ].1, ]I2.4,
|.2.5,].2.6,|.2.7 respectively, after testing according to J.2.9.2.

].2.10.2 [Test

J.2.10.2.1 | Regulator-Classes A, B and C and ratio regulators — Cycling and temperature

Position the pressure‘regulator in a temperature controlled chamber with an air supply at ambjent
temperatufe andimaximum inlet pressure, pimax, as stated in the installation and operafing
instructiors. Gonnect quick acting shut-off valves upstream and downstream of the pressure regulgtor.
The valves|dre controlled by a time switch so that as one opens the other closes with a complete cjcle
every 10 s. The pressure regulator is controlled according to manufacturer’s instructions to ensure that

the working diaphragm and safety diaphragm, if any, are fully flexed and the control member moves
between fully open and fully closed position. For ratio controls one test cycle consists of varying the
control pressure from minimum to maximum and back to minimum.

34

=KX
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The test consists of 50 000 cycles with each fully open and fully closed position of the control member
is held for atleast 5 s.

Alternatively, if the valves can provide feedback for the fully open and fully closed position, the cycle
time of 10 s can be reduced to the respective travel time for opening and closing plus at least 1 s each. In
that case the test is based on 100 000 cycles.

In addition, where the pneumatic gas/air ratio regulator incorporates an electric actuator device which
can be required to run continuously, it shall be additionally operated in a condition where the electric
actuator operates continuously for a period of 3 000 h at 110 % of maximum rated voltage.

For

For

g)

h)

the test based on oU UUU cycles, the inrfluence of temperature 1S being covered as Iollows

25 000 cycles are with the pressure regulator environment at the maximum ambient tg
stated in the installation and operating instructions, declared by the manufacturer
60 °C; and

25 000 cycles are with the pressure regulator environment at the minimiam ambient teg
stated in the installation and operating instructions, declared by the manufacturer but a

tests based on 100 000 cycles, the temperature influence is tested(separately as follows:
Maintain the pressure regulator at a temperature of 60 °C for 4 period of 6 h;

Decrease temperature to -10 °C gradually for 4 h;

Maintain the pressure regulator at a temperature of <10 °C for a period of 10 h;
Increase temperature to 60 °C gradually for 4 h;

Repeat these steps for two weeks;

Carry out performance tests [leak tightness (7.2.3) and regulator performance (J.2.4,

mperature
ut at least

mperature
t most 0 °C.

J.2.5, ].2.6,

1.2.7)];

Place the pressure regulator in(a constant temperature bath and leave it for more than
of 65 °C and -25 °C;

Remove the regulator frem the bath and immediately carry out the leakage-tightness
and the performance test (].2.4, ].2.5, ].2.6, ].2.7) without adjusting the setting press
regulator.

2 h at each

test (7.2.3)
ure of the

6h
60 °C
40°C - 4h 4h
20°C |-
0°C | |‘ | | |, |
4h 8h\12h 16h 20h 24h
20°C | 10h

Figure J.6 — Temperature cyclic test
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J.2.10.2.2 Regulators Class D Cycling and Temperature
Class D pressure regulators shall be tested as follows:

a) With the nominal pressure and the rated flow rate declared by the manufacturer, measure the
outlet pressure.

b) Repeat 30 000 cycles of operation to flow and stop at intervals of approximately 2 s or 3 s.

c¢) With the nominal pressure and the rated flow rate declared by the manufacturer, measure the
outlet pressure, p1p with Formula (J.1):

Pdrife 5|P1a —P1b| < (P12 %0,05)+30 J.1)

where

pdrife | is drift of the outlet pressure after testing (Pa);
Pla is outlet pressure before testing (Pa);
P1b is outlet pressure after testing (Pa).

d) With the nominal pressure and the rated flow rate declared by ‘the manufacturer, measure|the
outlet pressure.

e) Maintgin the pressure regulator for a period of 24 h at temperature given in Table ].3.
f) Remoye the regulator from the bath and wait until it return to room temperature.

With the npminal pressure and the rated flow rate declared by the manufacturer, measure the oytlet
pressure, g1p. The drift of the outlet pressure shall remitain within the limits specified under c).

Table ]J.3 — Heat-resisting class and temperature

Lo Temperature
Heat-resisting class o
15 150
14 140
13 130
12 120
11 110
10 100
9 90
80
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J.3 Summary of requirements and test procedures
].3.1 Requirements
Table J.4 — Requirements
Outlet pressure, p;
Class Aregulator Class B regulator Class Cregulator Class D regulator
Test for variation of Test for variation of Test for variation of Test for variation of
q p1 p1 pP1
Rarameter | for range limit settings of for range limit for range limit settings of |  for a fixed setting of
b1, p2 settings of q ¢lp2
q, b2
Manufac- | Natu- | LPG | Manu- | Natu- | LPG | Manufac-| Natu- | LPG | (Manu- | Natu- | LPG
tured gas | ral gas factured | ral gas tured gas | ral gas factured | ral gas
gas gas
Standard
Toldrance on the
outlet pressure,
p2 (ks percentage|  +15 +15 | #15 gg +ig +10 +%(5) +}g £10 | +15 | R15 | 15
of the outlet set- B B B B
ting pressure)
— | with change
of inlet
pressure or +0,1 kPa or 0,1 kPa or +0|1 kPa
from P1lmin
t0 P1max or +0,1 kPa
— | with change
of flow rate +40 +40 | +40
from qmax 0 0 0 N/A NYA
to gmin
Industrial
— | with change
of inlet
pressure 20 +20 +20
from pimin
t0 pimax N/A N/A NJA
— | with change
of flow rate oT+072 kPa
from gmax
to gmin
Setfing pressure Nominal pressure as declared by the manufacturer.
Inlef pressure range As declared by the manufacturer.
Mayimum inlet pressure As declared by the manufacturer.
].3.2 Test procedure
Table J.5 — Test procedure
Setting or testing Class Aregulator | Class Bregulator | Class Cregulator | Class D regulator
1 Setting
Set the outlet pres- P2max P2max P2max b2s
sure, p2 to
1.1 ataninlet pressure, Nominal pressure according as declared by the manufacturer
p1s equal to
1.2 and at a flow rate, g5 0,5 gmax qmax qmax ds

equal to
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Table J.5 (continued)

Setting or testing Class A regulator | Class B regulator | Class Cregulator | Class D regulator
Once the outlet pressure is set, there shall be no further adjustment of the regulator.
2 Testing After each change of p1 or q record the outlet pressure p;
2.1 Change pj to P1min P1min P1min P1min
2.2 Change q from = to 0,5 Gmax = Gmin = Gmax No change No change No change
2.3 Change p1to Plmax P1min—P1max—P1min|P1minP1lmax—P1min P1min—P1max—P1min
2.4 Change-g-frem——t6——rmr—"¢rmm=—tmx No-change No-change No-change
2.5 Changg g to — qmin Jmin —
3 Setting
Reset the outlet — — P2max —
pressufe, p2s to
3.1 ataninlet pressure, — — as indicated in 1.1 —
P1s
3.2 and at h flow rate, — — Qmin -
gs of
Once the outlet pressure is set, there shall be no furthiér adjustment of the regulator.
4 Testing After each change of p1 or g, record the outletpressure, p;
4.1 Changg p1 to — Plmin P1min —
4.2 Changg q from — to — No change No change —
4.3 Chang¢ p1 to — P1min~P1lmax2P1I#din | Plmin~P1maxP1min —

For regulators of Classes A, B or C, repeat the complete-test procedure including steps 1 to 4, but with
the outlet pressure reset to p2min.
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Annex K
(normative)

Functional requirements and regulator performance testing —

Method B

Annjex specific to this document.

K.1 Requirements

K.1{1 Mounting regulator for test

The regulator shall be installed in the appropriate test rig shown in Figure&.1. The regulator shall be
plaged in the mounting position specified for the particular test to be eonducted.

K.1{2 Outlet pressure range

Norl-adjustable regulators shall be tested as described in K:2.2.1 for outlet pressure perfgrmance as

spe
K.1

Thd
low]

K.1

The
gre
var
spe
(1,5

The
the
pilog

K.1
Thd

cified in Table K.2. Adjustable regulators shall be tested:for outlet pressure performance a

.3 Range of regulation capacity

range of regulation capacity as determined-by test described in K.2.3 shall include the
er limits specified by the manufacturer.

.4 Regulators designated to operate at pilot flow rate

specified maximum regulation capacity for main burner and pilot load application s
hter than the specified maximum regulation capacity for main burner load only. Th
ation in the pilot line, resulting from the change of flow rate through the regulato
Cified regulation capacity for main burner and pilot load to a pilot flow rate, shall not exq
in water column) or,20 %, whichever is greater, when tested as per K.2.4.1.

pressure in the pilot line resulting from changing the flow through the regulator from
maximum individual load capacity shall not be less than 65 % of the stabilized pilot line
t rate when €xamined under the test specified in K.2.4.2.

.5 Integrity of operation

5 specified.

upper and

hall not be
e pressure
r from the
eed 373 Pa

ilot rate to
bressure at

tolerances

epening characteristics of the outlet pressure of the regulator shall stay within the

spe

A regulator with a separate vent limiter shall have curves developed for outlet pressure versus time
with and without the vent limiter installed. If more than one vent limiter is used with the regulator,
an additional curve shall be developed with each vent limiter in place. A convertible regulator shall
have a curve developed for each operating pressure range. A multi-stage regulator shall have curves
developed at the settings which deliver the maximum and minimum outlet pressure, respectively.

K.1.6 Enduranace

The performance and leak tightness of the regulator shall remain within the limits specified in K.2.6
and 7.2.2 after testing in accordance with K.2.6.
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Dimensions in millimetres

8

914

___E%:L////lg

pr

3 600

SEYA R

ST [ 5 6

a) Regulator without pilot take-off

10 11
54 _|_5d

3

13

e

14

3 600

7
504 54
1

7
504 5d

T o

15

b) Regulator with pilot take-off

10
/—L\ 54 _|_5d

11

Key

inlet pressure measuring device
differential pressure measuring device
outlet pressure measuring device
regulator under test

instantaneous opening automatic valve
outlet adjustment control valve

N O U W

constant pressure source

40

10
11
12

13
14

pressure transducer

optional tap

pilot flow line, length 69,9

outlet pressure tap for manometer or pressure
transducer (hole through pipe wall, diameter 1,6)
type Il tube

type I tube

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=5f7f35100451d9cbcaf759141355edaa

ISO 23551-2:2018(E)

8  shut-off valve 15 tap for manometer or pressure transducer, (hole
trough pipe wall, diameter 1,6 mm)
Figure K.1 — Typical arrangement of test apparatus

K.2 Test

K.2.1 General test procedures

Regulators shall be tested in accordance with the test sequences specified in K.2.2 todR.6. Unless

otherwise noted, equilibrium conditions shall always be reached before readings are taken. Examples

of “Range of regulation” are shown in Figures K.2 and K.3 and “Opening characteristics” [curves are

shopvn in Figures K.2 and K.5, respectively.

Y

Key

X |flow rate

Y |outlet pressure

1 |orifice curves at which maximum obtainable outlet pressure varies from minimum obtaipable outlet
pressureby*20 %

2 |orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtajnable outlet
pressure by 20 %

3 lorifice curves a aimable outlet
pressure by 20 %

4  orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet
pressure by 20 %

5 curve B, maximum obtainable outlet pressure curve

6  curve A, minimum obtainable outlet pressure curve

7  curve C, outlet pressure curves at maximum inlet test pressure

8 range of regulation

Figure K.2 — Range of regulation curves for non-adjustable regulators
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K.2.2 Ou

tlet pressure range

K.2.2.1 General

These tests shall be conducted at room temperature. The regulator initially shall be mounted in the
upright position.

K.2.2.2 Non-adjustable regulator

The inlet pressure and flow rate shall be established as specified by the manufacturer.

The outlet

The above

manufactulrer.

The regulz
position A.

The reguls
position B.

These are

K.2.2.3 G

Convertibl
described

The outlet
domestic g
as specifie

K.2.2.4 Adjustable regulator

Adjustable
regulators
and once w

The reguls
position A
designated

These are {

pressure shall be observed and shall be within the tolerances specified in Table K.1.

Lest shall be repeated with the regulator mounted in each mounting position specified by

tor mounting position that produces the minimum outlet pressure shalFbe designi

tor mounting position that produces the maximum outlet pressure shall be designs

he two mounting positions used for the tests in accordance with K.2.3.

onvertible regulator

e regulators shall be tested with the same test metliod used for non-adjustable regulator
hbove.

pressure, at each outlet pressure setting;«6f convertible regulators for use other thar
s ranges shall be within the tolerances-in"accordance with Table K.1 of the outlet press
| by the manufacturer.

regulators shall be tested:twice using the same test method used for non-adjust
as described above: onge with the regulator adjusted to deliver its minimum outlet press
ith the regulator adjusted to deliver its maximum outlet pressure.

tor mounting pesition that produces the minimum outlet pressure shall be designa
The regulatefymounting position that produces the maximum outlet pressure shal
position B.

he two mounting positions used for the tests in accordance with K.2.3.

K.2.3 Rarlge of regulation capacity

the

ted

ted

b, dS

on
ure

hble
ure

ted
be

These tests are to be conducted at room temperature.

K.2.3.1 Non-adjustable regulator

The regulator shall be mounted as for test specified in K.1 in position A (as determined in K.2.2.2).

The inlet test pressure shall be adjusted to the appropriate minimum value specified in Table K.2.
If this minimum value exceeds the rated inlet pressure, the rated inlet pressure shall be used as the
minimum inlet test pressure. The initial flow rate shall be set at a value less than the lower limit of
the manufacturer's specified range of regulation capacity. The lower limit of the range of regulation
capacity shall be:

1,18 cm3/s (0,15 ft3/h) for regulators designated by the symbol “circle P”; and
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3,93 cm3/s (0,50 ft3/h) for regulators designated by the symbol “delta P”.

The inlet test pressure shall be gradually increased to the rated inlet pressure. Over this range of inlet
pressures, the minimum and maximum obtainable outlet pressures observed and their corresponding
flow rates shall be recorded and used to construct a smooth orifice curve.

The inlet test pressure shall then be increased to the maximum inlet test pressure (see Table K.2) and

the

outlet pressure observed shall be recorded.

This procedure shall be repeated for increased flow rates to a flow rate exceeding the upper limit of the
manufacturer's specified range of regulation capacity. A sufficient number of readings shall be recorded

to ¢

Stablish smooth curves when minimum obtainable outliet pressures are joined (Figure K.

D, curve A),
bbtained at

maximum obtainable outlet pressures are joined (Figure K.2, curve B), and outlet pressures

the[maximum inlet test pressure are joined (Figure K.2, curve C).

Prepsure variations and flow rates shall be examined along the orifice curves.

a) |Examine the minimum and maximum obtainable outlet pressure curvestodetermine the¢ minimum
and maximum flow rates between which the outlet pressure variationf does not exceed 20 % of the
minimum obtainable outlet pressure. (See Figure K.2).

b) [Examine the maximum inlet test pressure curve to determiné:the minimum and maxjmum flow
rates between which the pressure does not vary more thanp +20 % from the minimum/|obtainable
outlet pressure (see Figure K.2).

The largest minimum flow rate and the smallest maximum.flow rate determined from a) afjd b) above

shall include the lower and upper limits of the manufactirer's specified range of regulation ¢apacity.

K.2|3.2 Convertible regulator

Each outlet pressure setting of a convertible regulator shall be evaluated independently as a non-

adjystable regulator.

K.2|3.3 Adjustable regulator

The regulator shall be mounted.in position B (as determined in K.2.2.4).

Adjpist the regulator to deliver the manufacturer's specified maximum outlet pressyire at the

manufacturer’s specified inlet pressure and flow rate.

The procedure outlified above for non-adjustable regulators shall then be followed to develop curves A,

B and C (see Figure K.3).

The
deli
pre
foll

regulater,shall then be mounted in position A (as determined in K.2.2.4). Adjust the r

ver the-mranufacturer's specified minimum outlet pressure at the manufacturer’s spe
ssupe\and flow rate. The procedure outlined above for non-adjustable regulators sh
wed'to develop curves D, E and F (see Figure K.3).

poulator to
cified inlet
1l then be

The largest minimum flow rate and the smallest maximum flow rate determined from all of the tests
above shall include the lower and upper limits of the manufacturer’s specified range of regulation
capacity.
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Key
X  flow rafe
outlet gressure

1 orifice [curves at which maximum obtainable outlet pressure.vdaries from minimum obtainable ofitlet
pressufre by 20 %

2 orifice ¢urves at which outlet pressure at maximum inlet test{pressure varies from minimum obtainable ofitlet
pressute by 20 %

3 orifice [curves at which maximum obtainable outlet\pressure varies from minimum obtainable otitlet
pressure by 20 %

4  orifice ¢urves at which outlet pressure at maximim inlet test pressure varies from minimum obtainable ofitlet
pressuie by 20 %

5 orifice [curves at which maximum obtainable outlet pressure varies from minimum obtainable ofitlet
pressure by 20 %

6  orifice urves at which outlet pressire at maximum inlet test pressure varies from minimum obtainable ofitlet
pressutfe by 20 %

7  orifice [curves at which maximum obtainable outlet pressure varies from minimum obtainable ofitlet
pressure by 20 %

8  orifice ¢urves at whichQutlet pressure at maximum inlet test pressure varies from minimum obtainable ofitlet
pressute by 20 %

9  curve B maximuin'pbtainable outlet pressure curve
10 curve A, minimum obtainable outlet pressure curve
11 curve Q outlet pressure curve at maximum inlet test pressure

12 curve Emmaximmummrobtaimableoutlet pressurecurve

13 curve D, minimum obtainable outlet pressure curve

14 curve F outlet pressure curve at maximum inlet test pressure
15 maximum outlet pressure adjustment

16 minimum outlet pressure adjustment

17 range of regulation

Figure K.3 — Range of regulation curves for adjustable regulators
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3.4 Multi-stage regulator

ti-stage regulators are tested at the highest and lowest stages.

These stages may be adjustable or non-adjustable. The minimum inlet test pressure is determined by

the

highest stage.

The regulator shall then be mounted in position B (as determined in either K.2.2.2 or K.2.2.4, as
applicable) and set to the highest pressure stage.

If the highest pressure stage is non-adjustable, the procedure outlined above for non-adjustable

reg

If t}
be f]

The
pre

If t
reg

If tl
min
out
maj
det

Wit
the

) N 1 111 £all e 4= 4= AR h Wal
HIdLUL S SIIdIT DT TULIUVWCEU LU CULISTITULtL LuIr ves iy, p diiu G.

e highest pressure stage is adjustable, the procedure outlined above for adjustableregu
pllowed to construct curves A, B, C, D, E and F.

regulator shall be mounted for test in position A (as determined in K.2.2)"and set at
Esure stage.

he lowest pressure stage is non-adjustable, the procedure outlined”above for non
Ilators shall be followed.

e lowest pressure stage is adjustable, set the regulator to deliver the manufacturer
imum outlet pressure at the manufacturer’s specified inletigressure and flow rate. The
ined above for non-adjustable regulators shall be followed. However, it is not necess

ermined for the highest pressure stage.

hin the limits of the flow rates obtained from:the orifice curves at the lower and upp
manufacturer's specified range of regulation‘capacity, the observed outlet pressure sha

ators shall

the lowest

Ladjustable

5 specified
procedure
hry for the

Kimum flow rate to exceed the flow rate on the orificeicurve for the maximum regulatign capacity

br limits of
1l not vary

by more than 20 % of the lower outlet pressui€ieading or 74,7 Pa (0,3 in water column), whichever is

gre

K.2

K.2
Thd

K.2

Thd
ate
dev

Con

hter. The observed outlet pressure shall not be less than 50 Pa (0,2 in water column).

.4 Regulators designated to operate at pilot flow rate

4.1 General

se tests shall be conducfedat room temperature.

4.2 Regulation-capacity

regulator and pilot flow line shall be installed as specified in K.1, but a manometer shall |
ither the inlet pressure measuring device (Figure K.1, key item 1) or the outlet pressure

ice (Figure K.1, key item 3).

vertible regulators shall be tested at each outlet pressure setting.

e installed
measuring

Wi

£1 b= 4=l Jo gl ) . H 1 e 4] H LA | h
I'd TIUW T4l LHTUUGIT LT TTaUIAdLUL TYUUIVAITIIU LU LHT THA AU SPTUITITU TToUIAUIUIT Ld

pacity and

the pilot flow adjusted to 1,18 cm3/s (0,15 ft3/h) for regulators designated by the symbol “circle P”, or
3,93 cm3/s (0,50 ft3/h) for regulators designated by the symbol “delta P”, the settings specified below
shall be made within the rated inlet pressure of the regulator and the minimum inlet test pressure
specified in K.2.3. The main flow shall be cycled off and on to establish the reliability of the setting. The
pilot line pressure at each of the established settings shall be recorded.

a)
b)

Mount the regulator in position B (in accordance with either K.2.2.2 or K.2.2.4, as applicable).

Adjust the regulator, if adjustable, to deliver the manufacturer's specified maximum outlet pressure,
with the related inlet pressure and flow rate established as specified by the manufacturer. Then set
the inlet pressure to produce the maximum outlet pressure.
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f)

K.2.4.3

Adjust the regulator, if adjustable, as described in b)” Then set the inlet pressure to produce the
minimum outlet pressure.

Then mount the regulator in position A (in accordance with K.2.2).

Adjust the regulator, if adjustable, to deliver the manufacturer's specified minimum outlet pressure,
with the related inlet pressure and flow rate established as specified by the manufacturer. Then set
the inlet pressure to produce the maximum outlet pressure.

“«_n

Adjust the regulator, if adjustable, as described in “e.” Then set the inlet pressure to produce the
minimum outlet pressure. At the end of the established settings, the instantaneous opening valve

noted.|The pressure shall be within 373 Pa (1,5 in water column) or 20 %, whichever is greate
the pr¢viously recorded pilot line pressure.

ressure variation

The regulafor shall be installed as specified in K.2.4.2, but the manometer shall be replaced by a presqure
transducer] coupled to a fast response recording voltmeter or other equivalent“instrumentation to

measure pllot line pressure. The vent limiter, if supplied, shall be in place.

Convertible regulators shall be tested at each outlet pressure setting.

The regulator shall be mounted in position A (in accordance with either K.2.2.2 or K.2.2.4, as applicable).

a)

b)

d)
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The rqgulator, if adjustable, shall be adjusted to deliver thesmanufacturer's specified minimpum
outlet [pressure, with the related inlet pressure and flow rate established as specified by|the
manufpcturer. The inlet pressure shall then be adjusted to the minimum inlet test presqure
specified in Table K.2, at a flow rate equivalent to the maximum individual load capacity specified
and thg pilot flow adjusted to:

— 1,18 cm3/s (0,15 ft3/h) for regulators designated by the symbol “circle P”; or
— (3]93 cm3/s) (0,50 ft3/h) for regulatexs’designated by the symbol “delta P”.

The inptantaneous opening valve shall be closed. The pressure in the pilot line shall be measyred
and refcorded as the initial outletjpressure. With the inlet pressure held constant within +24,9 Pa
(20,1 in water column), the instantaneous opening valve shall be opened and, starting at 0,25 s
after flow has been initiated, the outlet pressure shall be noted until it has become stabilized. At
least tivo more tests shallbe conducted to definitely establish the minimum outlet pressure. [The
minimum outlet pressuré noted in the pilot line after 0,25 s of flow shall not be less than 65 % of
the inifial outlet pressure.

The injet pressurg shall then be adjusted to the rated inlet pressure of the regulator. No change in
any flgw adjustimient shall be made. The outlet pressure curve shall be developed and evaluatefl as
specified in\"a” above. The regulator shall then be mounted in position B (in accordance with either
K.2.2.4 orK.2.2.4, as applicable).

The regulator, if adjustable, shall be adjusted to deliver the manufacturer's specified maximum
outlet pressure, with the related inlet pressure and flow rate established as specified by the
manufacturer. The inlet test pressure shall then be adjusted to the minimum inlet test pressure
specified in Table K.2, and flow rates adjusted as specified in a). The outlet pressure curve shall be
developed and evaluated as specified in a).

The inlet pressure shall then be adjusted to the rated inlet pressure of the regulator. No change in
any flow adjustment shall be made. The outlet pressure curve shall be developed and evaluated as
specified in a).
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K.2.5 Integrity of operation

K.2.5.1 Creating base curve

ISO 23551-2:2018(E)

This test shall be conducted at room temperature. The regulator shall be installed in the manufacturer's
specified upright position as shown in Figure K.4 and, where applicable, according to the equipment
specifications in K.1.

Key
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inlet pressure measuring device

outlet pressure measuring device

shut-off valve

pressure transducer

outlet adjustment control valve
tap for pressure transducer
instantaneous opening.autematic valve

regulator under test

constant pressure-source

4b

The constantépressure source shall not permit a pressure variation for no flow to full flow, of more than +24,9 Pa

for each 2,83m3/h of air flow at full flow.
Pressuretransducer coupled to a fast response recording voltmeter or other equivalent instrumen

Figure K.4 — Arrangement for integrity of operation test

The inlet test pressure for each curve to be developed shall be set as indicated in Table K.1.

a)

© ISO 2018 - All rights reserved

tation.

For each operating pressure range, the pressure regulator shall be set to obtain the manufacturer's
specified minimum outlet pressure at a flow rate equivalent to the midpoint of the specified range
of regulation capacity. For purpose of this initial setting, the pressure tap (Figure K.4, key item 1)
shall be used. After the initial setting, the pressure measuring device used at this tap shall be
isolated from the system for the remainder of these tests. The instantaneous opening valve shall
then be closed. The instantaneous opening valve shall be energized and the outlet pressure, p2,
versus time, t, recorded until steady state outlet pressure is attained.

The following points shall then be determined by examination of this curve:
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— p2,1is the outlet pressure after 1 s of gas flow;

— p2,2is the outlet pressure after 2 s of gas flow;

— p2,3is the outlet pressure after 3 s of gas flow;

— b2
— P2

4 1s the outlet pressure after 4 s of gas flow;

ss is the steady state outlet pressure;

— t1 is the time at which the curve crosses either 90 % p2 ss or 110 % p2,ss and remains within

th

cse limits:

— Afger 1 s of gas flow, the outlet pressure shall not exceed 120 % p2 ss;

— Affer 4 s of gas flow, the outlet pressure shall be at least 50 Pa (0,2 in water column);

— Fig
b) For a

pure K.5 is an example of this curve when py ss = p2,ss and ty = 1.

regulator designed for operation in mounting positions other than |the manufactuy

specified upright position, an additional base curve(s) of the outlet pres§ure, p', versus ti

) tl
shall He developed in the manner prescribed above with no change in the flow rate adjustrgrent

and w

th the regulator mounted in the mounting position(s) that prodices the extreme(s) of oy

pressure.

The fo

lowing points shall then be determined by examination ‘ef this curve:

— p'11is the outlet pressure at 1 s of gas flow;

— p'1.2is the outlet pressure at 2 s of gas flow;

— p'13isthe outlet pressure at 3 s of gas flow;

— p'141isthe outlet pressure at 4 s of gas flow;

— p'1ssis the steady state outlet pressure;

— t
th

is the time at which the curve crosses either 90 % p'2 ss or 110 % p'2,ss and remains wi
pse limits;

— After 1 s of gas flow, the-qutlet pressure shall not exceed 120 % p'2 ss;

— Affer 4 s of gas flow, the outlet pressure shall be at least 50 Pa (0,2 in water column);

— Fig

K.2.5.2

of the outl
appropriat
manufactu

pure K.5 is arlexample of this curve when p'y ss = p2,ss and ty = t3.

For a«egulator designed for operation at temperatures above 51,5 °C (125 °F), a cury,
et pressure, pp,, versus time, t, shall be developed in accordance with K.2.5.1 a) or b]

er's

tlet

hin

()
, as
the

b/with no change in the flow rate adjustment and with the ambient temperature equal to

T Lo 1 . h dodn. .
CI S5 SPTLHITU TTTAAITITUIIT dITNTUITIIU ITHIPCT ALUTC.

a) The following points shall then be determined by examination of the curve(s):

— b2
— D2
— D2
— D2
— D2
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a,11s the outlet pressure at 1 s of gas flow.
a,2 is the outlet pressure at 2 s of gas flow.
a,3 is the outlet pressure at 3 s of gas flow.
a4 is the outlet pressure at 4 s of gas flow.

a,ss is the steady state outlet pressure.
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— ty is the time at which the curve crosses either 75 % p2 ss or 120 % p2,ss and remains within

these limits.

b) The outlet pressure readings for each second of time determined from this/these curve(s) shall be
compared with the corresponding outlet pressure points determined from the appropriate curve(s)

developed in K.2.5.1 and shall comply with the following:

— p2a1 shall be within +75 % p2 1 or p'2,1, as applicable.

— p2a,2 shall be within +70 % py 2 or p'z 2, as applicable.

N0/ !

In 3
the
leas
con
pos

Fighire K.5 is an example of this curve when py ss = p2 ss and ty = t1a

K.2
be

te

a)

b)

adrjljlstment and with the ambient temperature equal to thé.manufacturer's specified minimu

Lolll skl ra 1 L1
P2, 3 STTdIm ot VWit U070 P 275 9T P /275, S dap Pt auTc:

— p2a,4 shall be within 50 % p2 4 or p'2 4, as applicable.

outlet pressure shall not exceed 120 % pza,,ss. After 4 s of gas flow, the outlet pressure
t 50 Pa (0,2 in water column). Only the values determined from curves develeped under §
ditions (i.e., without a vent limiter or with the same vent limiter, upright or worst casq
tion) shall be compared.

5.3 For a regulator designed for operation at temperatures below 0 °C (32 °F), a cu
leveloped as described under K.2.5.1 a) and b), as appropriate, with no change in th

perature.

The following points shall then be determined by examination of this curve:
— P2b,1 is the outlet pressure at 1 s of gasflow;

— p2b,2 is the outlet pressure at 2 s of\gas flow;

— P2b,3 is the outlet pressure at 3's of gas flow;

— P2b,4 is the outlet pressure at 4 s of gas flow;

— Dp2b,ss is the steady(state outlet pressure.

— tp is the time @gwhich the curve crosses either 75 % p2 ss or 120 % p2 ss and rems:
these limits:

The outlet pressure readings for each second of time determined from this/these curve
compared with the corresponding outlet pressure points determined from the appropria
develeped in K.2.5.1 and shall comply with the following:

— “p2b,1 shall be within +75 % p 1 or p', 1, as applicable.

ddition, t, shall not be greater than t; + 1 min or t2 + 1 min, as applicable. After 1 s ¢f gas flow,

shall be at
imilar test
mounting

('ve(s) shall
b flow rate
m ambient

hins within

(s) shall be
te curve(s)

— p2b,2 shall be within +70 % p3 2 or p'z 2, as applicable.
— p2b,3 shall be within +60 % py 3 or p'2, 3, as applicable.

— p2b,4 shall be within +50 % p2 4 or p'2 4, as applicable.

In addition, tp shall not be greater than ¢1 + 1 min or ¢t + 1 min, as applicable. After 1 s of gas flow,
the outlet pressure shall not exceed 120 % p2p,ss. After 4 s of gas flow, the outlet pressure shall be at
least 50 Pa (0,2 in water column). Only the values determined from curves developed under similar test
conditions (i. e., without a vent limiter or with the same vent limiter, upright or worst case mounting
position) shall be compared.

Figure K.5 is an example of this curve when pyss = p2 ss and ty = t1p.

©IS
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