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Foreword

ISO (the International Organization for Standardization) is a worldwigle federation of
national standards bodies (ISO member bodies). The work of preparing International

Standards is normally carried out through ISO technical committees
body interested in a subject for which a technical committee has been
the right to be represented on that committeé. International organij
mental and non-governmental, in liaison with)ISO, also take part in

. Each member
established has
ations, govern-
the work. ISO

collaborates closely with the International Electrotechnical Commission (IEC) on all

matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees 4§

re circulated to

the member bodies for votihg. Publication as an International Sthndard requires

approval by at least 75 % ofthe member bodies casting a vote.

International Standard ¥S0 4126-1 was prepared by Technical Committee ISO/TC 185,

Safety devices forprotection against excessive pressure.

This first edition of 1ISO 4126-1 cancels and replaces ISO 4126 : 1981, jof which it con-

stitutes-altechnical revision.

1S0-4126 will consist of the following parts under the general title Sgfety valves:

—  Part 1: General requirements

—  Part 2: Controlled safety pressure-relief systems

Annexes A, B, C, D and E of this part of ISO 4126 are for informatig

n only.
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INTERNATIONAL STANDARD

1SO 4126-1 : 1991 (E)

Safety valves —

Part 1:

General requirements

1 Scope

This part [of 1ISO 4126 specifies general requirements for safety
valves irrgspective of the fluid for which they are designed.

It is appli¢able to safety valves having a flow diameter of 9 mm
and above, which are for use at set pressures of 1 bar gauge
(0,1 MPa) and above. No limitation is placed on temperature.

2 Normative references

The following standards contain provisions which, through
reference] in this text, constitute provisions of this part-of
1ISO 4126] At the time of publication, the editions indicated
were validl. All standards are subject to revision, and partiées to
agreemerlts based on this part of 1SO 4126 are encduraged to
investigate the possibility of applying the most recent editions of
the stanglards indicated below. Members of IEC and 1SO
maintain fegisters of currently valid International Standards.

ISO 7-1:11982, Pipe threads where préessure-tight joints are
made on|the threads — Part 1 : Designation, dimensions and
tolerancekp.

ANSI/ASME B1.20.1: 1983¢ Pipe threads, general purpose (inch).

3 Defjnitions

3.1.2 assisted safety valve? Safety valve

ivhich, by means

of a powered assistance mechanism, may additionally be lifted
at a pressure below the unassisted set pressurg and will, even in

the event of failure of. the assistance mechani

sm, comply with

all the requirements™for safety valves giver] in this part of

ISO 4126.

3.1.3 supplementary loaded safety valJe: Safety valve

which has, until the pressure at the inlet to
reachés'the set pressure, an additional force
the’sgaling force.

This additional force (supplementary load),
provided by means of an extraneous power 9
released when the pressure at the inlet of
reaches the set pressure. The amount of suppl
is so arranged that if such supplementary loadir]
the safety valve attains its certified discharge
pressure at the inlet of the safety valve no
percentage of set pressure as determined by nat

3.1.4 pilot-operated safety valve:
operation of which is initiated and control
discharged from a pilot valve which is itself
safety valve subject to the requirements
1SO 4126.

3.2 pressure

3.2.1 set pressure: The predetermined pre

the safety valve
which increases

which may be
ource, is reliably
the safety valve
ementary loading
g is not released,
capacity with a
I greater than a
ional regulations.

Safety valve, the

ed by the fluid
a direct-loaded
of this part of

sure at which a

safety valve under operating conditions commgnces to open. It
is the gauge pressure measured at the valve inlet at which the
pressure forces tending to open the valve for the specified

For the purposes of this part of tSO 4126, the folfowing
definitions apply.

3.1 safety valve: Valve which automatically, without the
assistance of any energy other than that of the fluid concerned,
discharges a certified quantity of the fluid so as to prevent a
predetermined safe pressure being exceeded, and which is
designed to reclose and prevent the further flow of fluid after
normal pressure conditions of service have been restored.

3.1.1 direct-loaded safety valve: Safety valve in which the
loading due to the fluid pressure underneath the valve disc is
opposed only by a direct mechanical loading device such as a
weight, a lever and weight, or a spring.

service conditions are in equilibrium with the forces retaining
the valve disc on its seat.

3.2.2 overpressure (of a safety valve): A pressure increase
over the set pressure of a safety valve, usually expressed as a
percentage of set pressure.

3.2.3 re-seating pressure (of a safety valve): The value of
inlet static pressure at which the disc re-establishes contact
with the seat or at which lift becomes zero.

3.2.4 cold differential test pressure: The inlet static
pressure at which a safety valve is set to commence to open on
the test stand. This test pressure includes corrections for ser-
vice conditions of back pressure and/or temperature.
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3.2.5 relieving

pressure; flow-rating pressure: Set

pressure plus overpressure.

NOTE — The limitations for relieving pressure are subject to national

requirements.

3.2.6 built-up back pressure : The pressure existing at the
outlet of the safety valve caused by flow through the valve and
the discharge system.

327 superimp\rsed_back_p.mssu.:uhutaﬂr_msum
existing at the o(itlet of a safety valve at the time when the

device is required
discharge system

3.8 inspection authority: The competent authority or
association, which may or may not be the same as the indepen-
dent authority, which verifies compliance with this part of
1ISO 4126.

3.9 nominal size (DN): A numerical designation of size
which is common to all components in a piping system other
than components designated by outside diameters or by thread
size. It is a convenient round number for reference purposes
and is only loosely related to manufacturing dimensions.

to operate. It is the result of pressure in the
from other sources.

3.2.8 blowdown (of a safety valve): The difference be-

tween set and
percentage of set
bar when the blo

3.3 lift: Thea
position.

3.4 flow area
not the curtain a
calculate the the
any obstruction.

e-seating pressures, normally stated as a
pressure except for pressures of less than 3
vdown is then expressed in bar.

ctual travel of the disc away from the closed

The minimum cross-sectional flow area (but
ea) between inlet and seat which is used to
pretical flow capacity, with no deduction for

3.5 flow diameéter : The diameter corresponding to the flow

area.

3.6 discharge

3.6.1 theoretical

calculated capaci
of a theoretically
area equal to the

3.6.2 certified
measured capacit

flowing (discharge) capacity : The
ly expressed in gravimetric or volumetric units
perfect nozzle having a cross-sectional flow
flow area of a safety valye.

(discharge) capacity,: That portion of the
y permitted to bé . used as a basis for the ap-

plication of a saf¢ty valve. It may be, for example, equal to

a) the meastiired flow_raté times the derating factor, or

b) the theo

etical \flow rate times the coefficient of

discharge timfs the derating factor, or

NOTE — Tt is designated by DN followed by a number.

[Extract from ISO 6708 : 1980, Pipe components =\ DBefinition of
nominal size.}

4 Design, materials and construction

4.1 General

4.1.1 The design_8hall incorporate guiding arrangements
necessary to ensure, gonsistent operation and seat-tightness.

4.1.2 The'body seat of a safety valve other than whefe itis an
integral part of the valve body shall be fastened securely to pre-
vent the.seat becoming loose in service.

4:1.3 Means shall be provided to lock and/or to seal pll exter-
nal adjustments in such a manner so as to prevent pr reveal
unauthorized adjustments of the safety valve.

4.1.4 Safety valves for toxic or flammable fluids shall pe of the
closed-bonnet type to prevent leakage to the atmosphere.

4.1.5 The safety valve shall be provided with a drain|connec-
tion at the lowest point where liquid can collect unlgss other
provisions for draining are provided.

4.1.6 The design stress of load-carrying parts shall nqt exceed
that specified in the appropriate national standard.

4.2 End connections

c) the theoretical flow rate times the derated coefficient of

discharge.

3.6.3 equivalent calculated capacity : The calculated

capacity of the

safety valve for conditions of pressure,

temperature or nature of the fluid which differ from those for
which certified capacities are available.

3.7 independe

nt authority (in respect of safety valves) :

That authority which, in the country concerned, bears respon-
sibility for all aspects of surveillance of tests, checking of

calculations and
pacities.

certification of safety valve discharge ca-

421 Types

End connections of safety valves shall be in accordance with an
appropriate International Standard, national standard, industry
standard or national welding code. (For screwed connections,
see ISO 7-1 and ANSI/ASME B1.20.1.)

42.2 Design

The design of end connections, whatever their type, shall be
such that the area of the bore of the external pipe or stub con-
nection is at least equal to that of the safety valve inlet (see
figure 1).
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Required internal diameter of the safety
valve for valve to function properly

%

N
7

|

V

Satisfactory

4.3 Mihimum requirements for safety valve
springs

4.3.1 Materials

Safety vdlve springs shall be made from materials complying
with the frequirements of an appropriate national‘standard or
Internatignal Standard and shall be suitable for-the intended
service conditions.

4.3.2 Marking

Identification marking of springs-which involves metal stamp-
ing or et¢hing shall be confined to the inactive coils.

When springs are made of wire of less than 6 mm diameter,
identificafion may alternatively be achieved by means of a metal
tag or other suitable method.

v \\\\\/

Satisfactory

Figure 1 — Design of end conhections

L

Unsatisfactory

4(3;5 Coil spacing

The pitch of the coils shall be regular. The spacing of the coils
shall be such that when the safety valve discl|is at the lift cor-
responding to its certified discharge capacity, the minimum
space between the coils or the minimum sum of these spaces
complies with the appropriate national standdrd.

4.3.6 Inspection, testing and tolerances

The quality of manufacture, testing and tolerances shall be
such as to ensure that the spring is suitable| for its intended
duty.

All springs shall be tested for permanent set| The permanent
set of the spring is defined as the change in |the spring’s free
length as a result of a series of compression fycles to solid in
accordance with the safety valve manufacturgr’s specification
or other appropriate standard. The spring phould be com-
pressed to solid at least three times before degtermining the in-
itial free length. The spring is then compressed to solid three
more times before measuring the final free lerjgth. The perma-
nent set shall not exceed 0,56 % of the initial free length.

4.3.3 Certification

The spring manufacturer shall supply a certificate, if required to
do so, stating that the spring(s) has(have) been manufactured
and tested in accordance with the requirements of the safety
valve manufacturer’s specification.

4.3.4 Allowable stresses

The allowable stresses shall be determined on the basis of
previous satisfactory experience and the current understanding
of the behaviour of spring materials. The service temperature of
the spring, and the environment in which it operates, shall be
taken into consideration.

4.4 Materials for safety valves

4.4.1 The materials of construction shall be compatible with
the process fluid, the adjoining components and the environ-
ment in which the safety valve is to be used.

4.4.2 The material of guiding surfaces shall be corrosion resis-
tant and shall be selected to minimize the possibility of galling
or seizure.

4.4.3 Materials used for the pressure-retaining components
shall be controlled by the manufacturer of the safety valve on
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ification which ensures a control of the quality,

chemical properties and mechanical properties at least equivalent
to that specified by an appropriate national standard.

5 Integrity testing in the factory of all safety

valves

5.1 Purpose

The purpose of these tests is to ensure that each and every

safety valve mee
designed without

bxhibiting any form of leakage from pressure

retaining compongnts or joints. Each and every safety valve will
also be adjusted tp suit its designated operating conditions.

5.2 General

All temporary pipds and connections and blanking devices shall
be adequate to withstand the test pressure.

Any temporary Welded-on attachments shall be carefully re-
moved and the rcTuIting weld scars shall be ground flush with

the parent materi

I. After grinding, all such scars shall be in-

spected by using magnetic particle or fluid penetrant techniques.

regularly tested

nd calibrated, in accordance with the ap-

All pressure-meaS{ring devices fitted to test equipment shall be

propriate national
5.3 Hydraulic

5.3.1 Applicatig

The body seat of
pressure of 1,5 1

standard, to ensure accuracy.

test

N

safety valves shall be blanked off and a test
mes the maximum pressure for whichthe

Table!1 — Minimum duration of hydraulic test

safety valve is designed shall be applied only to the part of the
body at the inlet side of the seat.

In the case where a safety valve is to be subjected to a superim-
posed back pressure or for valves on closed discharge systems
(closed-bonnet valves), then a hydraulic test pressure of
1,5 times the maximum back pressure on the valve shall be ap-
plied to those parts on the discharge side of the seat.

Safety valves to be installed with a free discharge or where the
only back pressure is built-up back pressure do not require a
hydraulic test to be applied to that part of the valve on the

dl.

5.3.2 Duration

The test pressure shall be applied and maintained af| the re-
quired magnitude for a sufficient length-of time to permit a
visual examination to be made of all surfaces and joints$, but in
any case for not less than the times detailed in table 1. For tests
on the discharge side of the seat, the testing time shall Qe based
on the pressure specified in 5,31 and the discharge sizp.

5.3.3 Safety requirements
Water of suitable{purity shall normally be used as fhe test
medium. Where other testing media are used, adlditional
precautions ‘may be necessary.

Valve badies shall be properly vented to remove entrapped air.

If\iaterials which are liable to failure by brittle fracturg are in-
corporated in that part of the safety valve which to be
hydraulically tested, then both the safety valve, or parchereof,
and the testing medium shall be at a sufficient tempefature to
prevent the possibility of such failure.

Pressure rating
Nominalgraue size < 40 bar (4 MPa) | a0 ber D) | > 64 bar (6,4 MPa)
Minimum_ duration
min

DN < 50 2 2 3
50 < DN < 65 2 2 4
65 < DN < 80 2 3 4
80 < DN < 100 2 4 5
100 < DN < 125 2 4 6
125 < DN < 150 2 5 7
150 < DN < 200 3 5 9
200 < DN < 250 3 6 1"
250 < DN < 300 4 7 13
300 < DN < 350 4 8 15
350 < DN < 400 4 9 17
400 < DN < 450 4 9 19
450 < DN < 500 5 10 2
500 < DN < 600 5 12 24

1) Sizes larger than DN 600 shall have testing times pro rata.
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No valve or part thereof undergoing pressure testing shall be
subjected to any form of shock loading, for example hammer
testing.

5.4 Pneumatic test

5.4.1 Application

Pressure testing with air or other suitable gas should be avoided
but may be carried out in place of the standard body hydraulic
test (5.3 fes i
following cases:

a) vplves of such design and construction that it is not
practicable for them to be filled with liquid, and/or

b) wvplves that are to be used in service where even small
traceg of water cannot be tolerated.

The test|pressure and method of application of this pressure
shall be s specified in 5.3.1.

5.4.2 Iration
The timels and conditions of these tests shall be as indicated in
5.3.2.

5.4.3 Spafety requirements

The hazgrds involved in pneumatic pressure testing shall be
considereéd and adequate precautions taken.

Particulaf attention is drawn to some relevant factors as
follows.

a) f a major rupture of the valve should -occur at some
stage| during the application of pressure, considerable
enerdy will be released; hence no personnel should be in the
immediate vicinity during pressure“raising. (For example, a
given|volume of air contains 200.times the amount of energy
that 3 similar volume of water contains, when both are at
the sgme pressure.)

b) The risk of brittie failure under test conditions shall have
been [critically assessed at the design stage and the choice
of materials forwvalves which are to be pneumatically tested
shall pbe such.as to avoid the risk of brittle failure during test.
This pecéssitates provision of an adequate margin between
the {ransition temperature of all parts and the metal

ISO 4126-1 : 1991 (E)

5.5 Adjustment of safety valve cold differential
test pressure

It is not permissible to adjust the cold differential test pressure
of a safety valve using air or other gas as the test medium
unless the safety valve has previously been subjected to a stan-
dard integrity test in accordance with 5.3 or 5.4.

6 Operating and flow characteristics for
ir, water or
other gases or liquids of known
characteristics

6.1 General

The operating and flow characteristics of safgty valves shall be
determined by type tests,in’conformity with this clause. For the
quality assurance of-these valves, see clause|10.

6.1.1 Application

This clause applies to the types of safety valves defined in 3.1.

6.172- Tests

The tests to determine the operating charactrristics shall be in
accordance with 6.2 and the tests to defermine the flow
characteristics shall be in accordance with 6.3.

When these tests are carried out separately| the parts of the
valve which influence fluid flow shall be complete and installed
in the valve.

6.1.3 Object of tests

The object of the tests is to determine under $pecific operating
conditions particular characteristics of the valves before open-
ing, while discharging and at closing.] The following
characteristics are examples, there may be others:

a) set pressure;

b) re-seating pressure;

c) blowdown;

d) reproducibility of valve performance;

temperature during testing.

c) Attention is drawn to the fact that if there is a reduction
in gas pressure between the high pressure storage and the
valve under test, the temperature will decrease.

Valves undergoing pneumatic test should not be approached
for close inspection until after the pressure increase has been
completed.

No valve undergoing pneumatic test shall be subject to any
form of shock loading.

Precautions shall be taken against pressures generated in
excess of test pressure.

e]  _mechanical characteristics of the valves determined by
sight or hearing such as:

— ability to re-seat satisfactorily,

— absence or presence of chatter, flutter, sticking
and/or harmful vibration;

f) relieving pressure;

g) lift.

6.1.4 Procedure for testing

The purpose and manner of testing shall be such as to provide
suitable data from which the operational and flow charac-
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teristics may be determined. To this end the following infor-
mation shall be supplied to the independent authority, and shall
be approved before testing is undertaken:

a) full particulars of the valves to be tested and the range
of valves and springs which they represent;

b) details of the test rig(s), including proposed instrumen-
tation, test procedure and calibration procedure;

c) proposed source, capacity, pressure, temperature and
properties of the test fluid(s).

The independent authority may dispense with the operating
characteristic tests when it has experience or documented in-
dependent evidence of lift and satisfactory performance of the
specific design of safety valve.

6.2.2 Test equipment

The error of pressure-measuring equipment used during the
test shall be not more than 0,5 % of the full-scale reading, with
the test pressure within the middle third of the instrument
range.

6.1.5 Results cLIculated from tests

The theoretical flpwing capacity is calculated (see 7.2, 7.3 or
7.5, and 7.4 if applicable) and, using this value together with
the actual flowing|capacity at relieving pressure, the coefficient
of discharge of the safety valve is calculated (see 7.1).

6.1.6 Design changes

When changes arg made in the design of a safety valve in such
a manner as to |affect the flow path, lift or performance
characteristics of the valve, new tests shall be carried out in ac-
cordance with clduse 6.

6.2 Tests to determine operating characteristics

6.2.1 Test requjrements

The set pressure$ at which the operating characteristics are
determined shall pe the minimum set pressures for which the
spring used is desjgned. Valves for air or other gas service shall
be tested using steam, air or other gas of known
characteristics. Ives for steam service shall be tested\on
steam. Valves fof liquid service shall be tested on water or
liquids of known tharacteristics.

The allowable tplerances or limits as applicable on the
operating charactgristics are as follows:

a) set pressyre: £ 3 % of set préssure or + 0,15 bar
(0,015 MPa), Whichever is the greater;

b) lift: not Igwer than the yalue’ stated by the manufac-
turer;

c) limits of gdjustablesblowdown: maximum 7 % of set
pressure, minimum 2,5°% of set pressure, except for valves
having

— a flowLdiameter less than 15 mm when the maxi-

6.2.3 Valves used in the test programme

The safety valves tested shall be representative of the| design,
pressure, and size range of valves (for which operating
characteristics are required. The ratio,of yalve inlet areg to flow
area and the ratio of flow area to valve outlet area shall be taken
into account.

For size ranges containing.seven or more sizes, tests|shall be
carried out on three size$If the size range contains not more
than six sizes, the pumber of sizes tested may be requced to
two.

When a size.range is extended so that the safety valvds tested
previously-are no longer representative of the range| further
tests on(the appropriate number of sizes shall be carried out.

6.2.4 Test procedure

The tests shall be carried out using three significantly fifferent
springs for each size of valve tested. Where three test pressures
are required from one valve size this may be achieved by testing
either one valve with three significantly different sgrings or
three valves of the same size at three significantly diffefent set-
tings. Each test shall be carried out a minimum of three|times in
order to establish and confirm acceptable reproducibility of per-
formance.

For the case of valves of either novel or special design, pf which
one size only at one pressure rating is being manufactured,
tests at that set pressure are permitted by agreement with the
independent authority.

For the case of valves of which one size only at various pressure
ratings is being manufactured, tests shall be carried gdut using
four different springs which shall cover the range of pressure

mum limit of blowdown shall be 15 % of set pressure;

— values of set pressure less than 3 bar gauge
(0,3 MPa) when the blowdown shall be a maximum of
0,3 bar (0,03 MPa);

d) limits for valves with non-adjustable blowdown: maxi-
mum 15 % of set pressure;

e) limits of blowdown for incompressible fluids: maximum
20 % of set pressure. For values of set pressure less than
3 bar gauge (0,3 MPa), the blowdown shall be a maximum
of 0,6 bar (0,06 MPa).

NOTE — Some countries have regulations limiting blowdown to
smaller values than those stated above.

for which the valve is to be used.

6.3 Tests to determine flow characteristics

6.3.1 Test requirements

For safety valves for steam service, after the operational
characteristics have been satisfactorily established using steam
as the test fluid, it is acceptable to use steam, air, or other gas
of known characteristics as the fluid for flow characteristic
tests. Further, when discharged quantities are being assessed
using fluids other than steam, the valve disc shall be
mechanically held at the same lift as that obtained with steam.
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6.3.2 Valves used in the test programme

The safety valves tested shall be the same as or identical to
those used for the operational tests (see 6.2.3).

The valve configuration shall be the same as that used during
the tests for operational characteristics, i.e. the lift and the
position(s) of the blowdown ring(s), when such a ring or rings
is(are) fitted, shall be the same as those established for the par-
ticular size and overpressure during operational testing.
Average values shall be used when the tolerances specified in

ISO 4126-1 : 1991 (E)

However, three geometrically similar models of different size
may be used to determine the coefficient of discharge. The
proper function of at least one valve of the design to be cer-
tified shall be demonstrated by test.

In all the methods described for flow characteristics testing, all
final results shall be within + 5 % of the arithmetic average, or
additional testing shall be required by the independent auth-
ority until this criterion is met.

6.2.1 hayebeenmmet:

In lieu the above, it is permissible to establish curves of
capacity ersus valve absolute inlet pressure as a function of lift
and blowdown ring(s) position. These curves may then be used
to obtain| the unique value desired on the basis of the results of
the operational testing.

6.3.3 Tpst procedure

The test$ shall be carried out at three different pressures for
each of three sizes of a given valve design unless the size range
contains|not more than six sizes, when the number of sizes
tested mpy be reduced to two.

When a pize range is extended from one containing less than
seven sizEs to one containing seven or more sizes, then tests on
three siz¢s of valves (a total of nine tests) shall be carried out.
A curve|may be established for the coefficient of discharge
versus vglve lift at a given inlet pressure and, where appli€able,
the appfopriate position(s) of the blowdown ring{s). Coef-
ficients ¢f discharge for intermediate positions of.lift may be
interpolated from this curve. Tests shall be(conducted to
establish| the variation in the coefficient of discharge with inlet
pressurefand relevant position(s) of the blowdown ring(s). If no
variation|occurs the curve may be used(as/described; however
if variatign is noted, tests shall be required by the independent
authority to establish additional clrves for these variables.

For the gase of valves of eithernovel or special design of which
one size pnly at various pressure ratings is being manufactured,
tests shdll be carried out at four different set pressures which
shall coder the rangestof pressure for which the valve will be
used or [as determinéd by the limits of the test facility. The
dischargg capacities as determined by these four tests shall be
plotted gdgainst the absolute inlet pressure and a straight line
drawn tHrough these four points and zero-zero. If all points do

0.5.4

Adjustments during test |

No adjustment to the valve shall be made during the tests.
Following any change or deviation)in the test conditions, a suf-
ficient period of time shall be allowed to permit the rate of flow,
temperature and pressure to Jreach stable ¢onditions before
readings are taken.

6.3.5 Records and-test results

The test records shall include all observationg, measurements,

instrument.readings and instrument calibrati

shall remain in the custody of the test establis|

bn records (if re-

ment which con-

quired) far the objective(s) of the tests. Orifinal test records

ducted the tests. Copies of all test records sh
each of the parties concerned with the tests
corrected values shall be entered separately i

6.3.6 Flow test equipment

Il be furnished to
Corrections and
h the test record.

The test equipment shall be designed and operated such that
the actual test flowing capacity measurementshall be accurate

to within £ 2 %.

6.4 Determination of the coefficien

For the determination of the coefficient of di

6.5 Certification of valves

The certified capacity of the valve shall be

t of discharge

scharge see 7.1.

not greater than

90 % of the capacity determined by test. Where the coefficient

of discharge method is used the certified

capacity shall be

not lie within £ 5 % of this line, additional testing shall be re-
quired by the independent authority until the line is established
without ambiguity. For liquids, the capacities determined by
the four tests shall be plotted on log-log paper against the dif-
ferential (inlet pressure minus back pressure) test pressure, and
a straight line drawn through these four points.

In all cases, the size and pressure range shall be representative
of the design range within the limits of the testing facility. In
those cases where the size of the valve is greater than can be
flow-tested at the test facility, the independent authority shall,
at its discretion, consider the feasibility and opportunity of re-
quiring one confirmatory flow test at the location of the installa-
tion.

1 latael
cartariaeu—as

a) the theoretical
discharge times 0,9, or

capacity times the coefficient of

b) the theoretical capacity times the derated coefficient of

discharge.

It should be noted that neither the coefficient of discharge nor
the derated coefficient of discharge can be used to calculate
the capacity at a lower overpressure than that at which the
tests to determine flow characteristics (6.3) were carried out
although they can be used to calculate the capacity at a higher
overpressure.
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7 Determination of safety valve performance

7.1 Determination of coefficient of discharge

7.1.1 Coefficient of discharge, K

The coefficient of discharge, K, can be calculated from the

For applications from 1 bar gauge (0,1 MPa) up to and in-
cluding 110 bar gauge (11 MPa)

dmsh = O,525pKSh ... (3)

and for applications over 110 bar gauge (11 MPa) and up to
220 bar gauge (22 MPa)

following formula: 2,764 4 p — 1000
= 0,525 : . (4)
7 Amsh i (3,3242 p -1 061) sh
m
Ky=—
e where
where
Kg, is the superheat correction factor tfor founded

q,, is the act

Lial flowing capacity (from test);

q,, s the thepretical flowing capacity (from calculation).

7.1.2 Derated doefficient of discharge, K,

The derated coeff|

cient of discharge, K, is calculated from the

coefficient of disgharge as follows:

K4 = Kg x Q9

7.2 Theoretic
using steam a

| flowing (discharge) capacity
the test medium

7.2.1 Dry saturpted steam

Dry saturated st

am in this context refers to steam with a

minimum drynesg fraction of 98 % or a maximum degree of

superheat of 10 ©

For applications
cluding 110 bar g

qms = 0,525p

and for applicatiol
bar gauge (22 MH

qms = 0,525

where

C.

rom 1 bar gauge (0,1 MPa) up to and in-
buge (11 MPa)

(1)

hs over 110 bar gauge(11/MPa) and up to 220
a)

2,764 4 p =1 000
. (2)

3,324 2'p/)— 1 061

p is the actu

Ams

figures, see table 2);
p is the actual relieving pressure,(in bar absolute
dmsn is the theoretical flowing/capacity, in kilogfams per

hour per square millimetre.of flow area.

7.2.3 Alternative

The theoretical flowing capacity g,, for dry saturated sttam and
for superheated\steam without pressure limitation may also be
calculated ds‘follows:

qm=0,2883CV£ ... (5)
"4

where

C is a function of the isentropic exponent « [see ¢quation
(6), or for rounded figures, see table 3]

il
C = 3948 x(

K +
2 Kk =1
... (6)
K+ 1
where « is the isentropic exponent at the relie\ing inlet
conditions; if the value of k is not available at these con-

ditions the value at 1,013 bar (0,101 3 MPa) and 15 °C
shall be used;

The value of x used to determine C shall be basdd on the
actual flowing conditions at the safety valve iplet and
shall be determined from figure B.2.

al rellevmg pressure, In bar absolute;

is the theoretical flowing capacity, in kilograms per

hour per square millimetre of flow area.

7.2.2 Superhea

ted steam

Superheated steam in this context refers to steam with a
degree of superheat greater than 10 °C.

p IS the actual réhéwiig pressure, in bar absolute,

v is the specific volume at the actual relieving pressure and
the actual relieving temperature, in cubic metres per
kilogram.

NOTE — The results obtained from equations (3) and (4) are not
necessarily identical with those obtained from equation (5) owing to
the differing derivations, but the differences are minimal.
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7.3 Theoretical flowing (discharge) capacity

using a

731 C

ir or any gas as the test medium

ritical and subcritical flow

The flow of gas or vapour through an orifice, such as the flow
area through a safety valve, increases as the downstream

pressure
decrease

is decreased until critical flow is achieved. Further
in the downstream pressure will not result in any

further increase in flow.

Critical f

Pp

—

p

ISO 4126-1 : 1991 (E)

T is the actual relieving temperature, in

kelvin;

v is the specific volume at the actual relieving pressure and
the actual relieving temperature, in cubic metres per

kilogram;

Z is the compressibility factor; in many
and may be neglected (see figure B.1).

cases Z is unity

7.3.3 Discharge capacity at subcritical flow

ow occurs when

K

2 k=1
K+1)

k

and subdfritical flow occurs when

2
p

where th|

p is

Kk
2 K =1
Kk +1

e validity of Rankine’s law is assumed and where

the actual relieving pressure, in bar absolute;

P, i3 the back pressure, in bar absolute;

K is
dition
heat

the isentropic exponent at the relieving inlet con,
s (for an ideal gas, « is equal to the ratio of the specific
apacities).

7.3.2 Djscharge capacity at critical flow

Amg

where th|

C

S

‘{M ‘/p
F pC\[— =0,2883C || — .. (7)
ZT v

p validity of Rankine’s law is assumed and where

a function of the iséntropic coefficient x [for rounded

figures, see table 3; sge'also equation (6) for the derivation];

M i
kilom

p is

dmg

the molecular mass of the gas, in kilograms per
ble;

the actual relieving pressure, in bar absolute;

where

M
= pCK, —— = 0,288 3 CK <
ng b b \/ZT b \/ y

7_

. (8)

C is a function of the isentfopic exponent x [for rounded

figures, see table 3; see also-€quation (6) fq

r the derivation];

K,, is the theoretical capacity correctiop factor for sub-

. 9)

critical flow (for teunded figures, see tabl¢ 4);
i K+ 1
2’( @ K B 1—)2 K
Kk —1 D p
Kb = K+ 1
2 Kk -1
K
K+ 1
where

Pp is the back pressure, in bar absoll]e;
|

Kk is the isentropic exponent at the r
ditions;

M is the molecular mass of the gas,
kilomole;

p is the actual relieving pressure, in bar

dmg is the theoretical flowing capacity,
hour per square millimetre of flow area;

T is the actual relieving temperature, in

v is the specific volume at the actual relie
the actual relieving temperature, in cy
kilogram;

ieving inlet con-

n kilograms per

hbsolute;

in kilograms per

kelvin;

ing pressure and
bic metres per

is the theoretical flowing capacity, in kilograms per

hour per square millimetre of flow area;

Z is the compressibility factor; in many
and may be neglected (see figure B.1).

cases Z is unity


https://standardsiso.com/api/?name=dcc402e42feeb8b8679726887086c88a

1ISO 4126-1 : 1991 (E)

Table 2 — Superheat
(For derivation of these

Pressure |  SRCaton 200|210 | 220 | 230| 240 | 250 | 260 | 270 | 280 | 290 | 300 | 310 | 320 | 330 | 340 | 350 3<;3|et
bar absolute tempsrature 150I160117011801190J I OL J I | [ J I L l l I l J I l [
Superheat correction

2 120 700 ] 7,00 [ 1,00 ] 1,00] 1,00 0,99] 0,98 0,97] 0,96 ] 0,95 ] 0,94 ] 0,93 | 0,92 ] 0,91 0,90] 0,89 | 0,89 ] 0,88 | 0,87 ] 0,86 ] 0,86] 0,85| _
3 133 1,00 [ 1,00 | 1,00 | 1,00 | 1,00 0,99 | 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 ] 0,90 | 0,89 | 0,89 | 0,88 | 0,87 | 0,86 | 0,86 | 0,85
a 144 1,00 [ 1,00 [ 1,00 [ 1,00 | 1,00 ] 0,99 | 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90 | 0,90 | 0,89 | 0,88 | 0,87 | 0,86 | 0,86 | 0,85
5 152 7,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,99 | 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90 | 0,80 | 0,89 | 0,88 | 0,87 | 0,87 | 0,86 | 0,85 |
6 159 7,00 | 1,00 | 1,00 | 1,00 0,99 | 0,99 | 0,98 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,87 | 0,87 | 0,86 | 0,85
7 165 7,00 | 1,00 | 1,00 | 0,99 | 0,99 | 0,98 | 0,97 | 0,96 | 0,95 0,94 | 0,93 | 0,92 | 0,92 | 0,90 | 0,89 | 0,88 | 0,87 | 0,87 [ 0,86 | 0,85 |
8 170 1001001001100/ 099/ 098097/ 096095094093/ 00921092090 085|083/088 087 |086]085
9 175 1,00 | 1,00 | 1,00 | 0,99 0,98 | 0,97 | 0,96 | 0,95 0,94 | 0,93 | 0,92 0,92 | 0,90 | 0,89 | 0,88 | 0,88 | 0,87 [ 0,86 | 0,85
10 180 1,00 | 1,00 | 1,00 | 0,99 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,92 | 0,90 | 0,89 | 0,88 | 0,88 | 0,87,| 0,96 | 0,85
1 184 1,00 1,00 099] 099|097 09| 095 0,94 093|092 0,92 090 | 0,89 0,89 | 0,8 |0,87.)0,86 | 0,85
12 188 1,00 | 1,00 0,99 | 0,99 0,98 | 0,97 | 0,95 | 0,94 | 0,93 | 0,92 | 0,92 | 0,90 | 0,90 | 0,89 | 0,88} 0,87 | 0,86 | 0,85
13 192 1,00 | 1,00 0,99 | 0,981 0,97 | 0,96 | 0,94 | 0,93 | 0,92 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,87 | 0,46 | 0,86
14 195 7,00 | 1,00 0,99 ] 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,87 | 0,86 | 0,86
15 198 1,00 | 1,00 0,99 | 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90 | 0,89+,0,88 | 0,87 | 0.46 | 0,86
16 201 7,00 | 1,00 0,99 | 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 0,93 0,92 | 0,91 | 0,900,891 0,88 | 0,88 | 0,47 | 0,86
17 204 1,00 0,99 | 0,99 | 0,98 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90 [\0,89 | 0,88 | 0,88 | 0.47 | 0,86
18 207 1,00 1,00 0,99 | 0,98 | 0,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90¢ 0,89 | 0,88 | 0,88 | 0,47 | 0,86
19 210 7,00 | 1,00 0,99 098] 0,97 | 0,95 | 0,95 | 0,93 | 0,92 | 0,97 [,90 | 0,89 | 0,88 | 0,88 | 0,47 | 0,86
20 212 1,00 0,99 0,98 | 0,97 | 0,96 | 0,95 | 0,93 | 0,92 | 0,910,90 | 0,89 | 0,89 | 0,88 | 0,47 | 0,86
21 215 1,00 ] 0,99 | 0,98 | 0,97 | 0,9 | 0,95 | 0,94 | 0,92 0,91 | 0,90 | 0,90 | 0,89 | 0,88 | 0,47 | 0,86
2 217 7,00 0,99 0,98 0,97 | 0,96 | 0,95 | 0,94 | 0,38 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,47 | 0,86
23 220 7,00 0,99 0,98 | 0,97 | 0,96 | 0,95 | 0,94 | 6,93 | 0,92 | 0,91 | 0,90 | 0,89 [ 0,88 | 0,47 | 0,86
24 222 1,00 0,99 | 0,98 | 0,96 | 0,95 | 0,94/ 0,93 | 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,47 | 0,86
26 226 1,00 0,99 0,98 | 0,97 | 0,95 |(0,94" 0,93 | 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,47 | 0,87
28 230 100|099 099 0,97 | 0,96 0,95 | 0,93 | 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,47 | 0,87
30 234 0,99 | 0,99 | 0,98 | 0,96 0,95 | 0,94 | 0,93 | 0,91 | 0,90 | 0,90 | 0,89 | 0,48 | 0,87
32 237 1,00 0,99 | 0,98 10,96 | 0,95 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90 | 0,89 | 0.98 | 0,87
34 241 7,00 | 0,99 | 0,98\-0,97 | 0,95] 0,95 | 0,93 | 0,92 | 0,91 | 0,90 | 0,89 | 0,48 | 0,87
36 244 1,00 |-0,98 | 0,97 | 0,96 | 0,95 | 0,93 | 0,92 | 0,91 | 0,90 | 0,90 | 0,48 | 0,87
38 247 1:00°.0,93 | 0,97 | 0,96 | 0,95 | 0,94 | 0,83 | 0,91 | 0,90 | 0,90 0}3 0,87
40 250 T:007 0,99 | 0,98 0,97 | 0,95 | 0,94 | 0,93 | 0,92 | 0,90 | 0,90 | 0,99 | 0,88
2 253 0,99 [ 0,98 0,97 | 0,96 | 0,94 | 0,93 0,92 0,91 | 0,90 | 0,45 0,88
a4 256 0,99 [ 0,98 | 0,97 [ 0,9 | 0,94 | 0,93 0,92 | 0,91 [ 0,90 [ 0,69 | 0,88
46 259 7,00 | 0,99 | 0,97 | 0,96 | 0,95 | 0,64 | 0,92 | 0,91 | 0,90 | 0,99 | 0,88
28 261 7,00 | 0,99 | 0,98 0,97 | 0,95 | 0,94 | 0,93 | 0,92 | 0,90 | 0,49 | 0,88
50 264 0,99 098] 097 095|094 | 093092091049 0,88
52 266 0,99 098] 0,97 |09 | 0,94 093092091090 0,88
54 269 1,00/ 099057096095 0,93 0,92 097|040 |08
56 271 7,00 | 0,99 | 0,98 | 0,96 | 0,95 | 0,94 | 0.92 | 0,91 | 0,90 | 0,89
58 273 0,99 | 0,98 | 0,96 | 0,95 | 0,94 | 0,93 | 0,91 | 0,90 | 0,89
60 276 0,99 | 0,98 ] 0,97 | 0,95 0,94 | 0,93 | 0,92 0,90 | 0,89
62 278 0,99 | 0,99 | 0,97 | 0,96 | 0,94 | 0,93 | 0,92 | 0,91 | 0,90
64 280 1,00 0,99 | 0,97 | 0,96 | 0,95 | 0,94 | 0,92 | 0,47 | 0,90
66 282 0,99 0,97 | 0,96 | 0,95 | 0,94 | 0,92 0,47 0,90
68 284 0,99 ] 0,98 | 0,96 | 0,95 | 0,94 | 0,93 | 0,47 0,90
70 286 0,99 0,98 0,97 | 0,95 [ 0,94 | 0,94 ] 0,92 | 0,90
75 290 700] 09909709 | 095|094 092 091
80 295 0,99 (0,98 096 | 0,9 | 094 | 093] 0,91
85 299 || " T100]|098]097[096]095] 093] 0,92
90 303 0,99 | 0,98 ] 0,97 | 0,96 | 0,94 | 0,93
95 307 0,99 | 0,98 0,97 | 0,97 | 0,95 0,83
100 311 700|099 0,97 | 0,97] 046 | 0,9
105 314 0,99 0,98 (097|047 0,9
110 318 100]098]098| 0947/ 09|
115 321 7,00 | 098] 0,98 047 0,96
120 324 0,99 0,98 0947096
125 327 0,99 | 0,98 047097
130 331 7,00 | 0,98 0,97| 0,97
135 333 0891597 0,96
140 336 0,99 0,97 [ 0,96
145 339 1,00 | 0,98] 0,96
150 342 1,00 | 0,98 | 0,9
155 344 0,99 | 0,97
160 347 1,00 | 0,97
165 350 0,97
170 352 0,97
175 354 0,98
180 357 0,99
185 359 1,00
190 361 7,00
195 364
200 366
205 368
210 370
215 372 )
220 374

10
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correction factors, Kgy,

factors, see annex A)
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temperature, °C
|370|380|390|400|410|420|430|440|450|460|470|4801490|500|5101520[530|540|550L560|570|580|590|600[610[620|630[640
factors, Kg;, :
084 083] 0831 082] 082]081]080] 080]0,79]079] 0,78]0,77]0,77]0,76] 0,76 0,75] 0,75] 0,74] 0,74] 0,73] 0,73] 0,73] 0,72] 0,72] 0,71] 0,71] 0,70] 0,70
0,84 | 084] 083 0,82| 0.82| 0.81]| 0,80] 0,80 | 0,79] 0,79 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 | 0,73| 0,73] 0,73| 0,72| 0,72] 0,71| 0,71| 0,70] 0,70
084|084 0,83] 082] 082|081 0,80] 0,80 | 0,79| 0,79] 0,78 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 | 0,73 0,73| 0,73| 0,72] 0,72| 0,71 0,71| 0,70 0,70
0,84 | 084 083 082| 082|081 080] 0,80|0,79] 0,79 0,78| 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 | 0,74 0,73| 0,73| 0,72| 0,72| 0,71| 0,71| 0,70| 0,70
0,84 0,84 0,83 0,82| 0,82 0,81 0,80] 0,80 | 0,79 | 0,79| 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 0,75 | 0,74 | 0,74 | 0,74 0,73| 0,73 | 0,72| 0,72| 0,71 0,71| 0,70 0,70
0,84 0,84 0,83 0,82| 0.82 | 0,81 0,80] 0,80 | 0,79 | 0,79| 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,76 | 0,75 | 0,74 | 0,74 | 0,74| 0,73| 0,73| 0,72| 0,72| 0,71 | 0,71| 0,70 0,70
0,85| 0,84 0,83 0,82| 0,82 0,81 0,80] 0,80 | 0,79 | 0,79| 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 0,75 | 0,74 | 0,74 0,73| 0,73| 0,72| 0,72| 0,71 0,71 | 0,70 0,70
085 | 0. T 0B T 03 OB 00T 080  080(079] 079 U.7/8] 078 0.7710,7710.7610.7610,751 0,751 0,781 0,78 0.73[ 0,731 0,721 0,721 P.71| 0,71| 0,70] 0,70
0,85 0,44 0,83 0,83| 0,82 0,81 0,80| 0,80 | 0,79] 0,79| 0,78 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 0,73| 0,73| 0,72| 0,72 p,71| 0,71| 0,71| 0,70
0,85 | 0,44 0,83 0,83| 0,82 0,81] 0,80 0,80 | 0,79 ] 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 0,75 | 0,74 | 0,74 0,73| 0,73| 0,72, 72 | p,71| 0,71| 0,71| 0,70
0,85 | 0,44 0,83 0,83| 0,82 0,81| 0,81 0,80 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 0,75 | 0,74 | 0,74 0,73| 0,73| 0,72.)0,72 | p,71| 0,71 0,71 0,70
0,85 | 0,44 0,83 0,83| 0,82 0,81 0,81 0,80 | 0,80 0,78 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 0,75 | 0,74 | 0,74 0,73] 0,73| 0,72 0,72 p,71| 0,71] 0,71] 0,70
0,85 | 0,44 0,83 0,83| 0,82 0,81 0,81 0,80 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 0,73| 0,73/[\0,72| 0,72 Pp,71| 0,71 | 0,71] 0,70
085044 084 0,83| 082|081 0,81 0,80 |080]|0,79] 0,78 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 | 0,73 | 0,73 0,72| 0,72 p,71| 0,71 0,71] 0,70
0,85| 044 084 0,83 082 0,821 0,81 0,80 | 0,80 0,79] 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74] 0,731,078 0,72 0,72 p,71[ 0,71 [ 0,71[ 0,70
0,85 044 084|083 082 0,82 0,81 0,80 0,80 0,79| 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 | 073 [[0,73[ 0,72 0,72 P71 0,71 [ 0,71 [ 0,70
0,85 044 0,84 0,83 082 0,82 0,81 | 0,80 | 0,80 0,79] 0,78 | 0,78 | 0,77 | 0,77 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74[10,737 0,73| 0,72 0,72 p,72] 0,71 [ 0,71{ 0,70
0,85 045] 0,84 | 0,83| 082 0,82 0,81 | 0,80 | 0.80| 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74| 0,73| 0,73| 0,72| 0,72 p,72| 0,71 | 0,71| 0,70
0,85 045] 0,84 | 0,83| 0.82| 0,82 0,81| 0,80 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74} 0,73| 0,73| 0,72| 0,72 p,72| 0,71 | 0,71] 0,70
0,85 045 0,84 | 0,83| 0,82 | 0,82 | 0,82 | 0,80 | 0,80 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74-[70,74| 0,73| 0,73 | 0,72] 0,72 p,72| 0,71 [ 0,71] 0,70
0,85 045] 0,84 | 0.83| 0,83 | 0,82 | 0,82 | 0,80 | 0,80 0,79 | 0,78 | 0,78 | 0,77 | 0,77 ] 0,76 | 0,76 | 0,75 | 0,75 | 0,74 0,74| 0,73| 0,73 | 0,72] 0,72 p.72[ 0,71[ 0,71] 0,70
0,86 | 045 0,84| 0.84| 0,83 | 0,82 | 0,82 | 0,80 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75 |-0,74 | 0,74| 0,73| 0,73 0,72] 0,72 p,72{ 0,71 [ 0,71] 0,70
0,86 | 045] 0,84 | 0,84| 0,83 | 0,82 | 0,82 | 0,80 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75 |-0,74 | 0,74| 0,73] 0,73 0,72] 0,72 p,72| 0,71 [ 0,71 0,70
0,85 0,45] 0,84 | 0,84| 0,83 | 0,82 | 0,82 | 0,81 | 0,80 0,79 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76].0:75 | 0,74 | 0,74| 0,73] 0,73 | 0,73 0,72 | p,72[ 0,71 | 0,71] 0,70
0,86 045] 0,84 | 084 0.83| 0,82 | 0,82| 0,81 | 0,80| 0,79 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 0,75 | 0,75 | 0,74| 0,73| 0,73 0,73 0,72 p,72| 0,71 [ 0,71| 0,70
0,86 045] 0,84 | 0.84| 0,83 | 0,82 0,82| 0,81 | 0,80] 0,79 ] 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 0,74| 0,73| 0,73 0,73] 0,72 | p,72| 0,71 | 0,71 0,70
0,86 | 0,45 0,84 0,84] 0,83 0,82 0,82 0,81 | 0,80] 0,79] 0,79 | 0,79 [ 0,78 0,77 0,77 | 0,761.0,76 | 0,75 | 0,75| 0,74| 0,74 0,73 0,73| 0,72 p,72] 0,71 0,71] 0,70
0,86 045] 0,84 | 0,84| 0.83| 0,82 | 0,82 | 0,81 | 0,80 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 |(0,76,[°0,76 | 0,75 | 0,75 | 0,74| 0,74| 0,73 0,73| 0,72 | p,72| 0,71 | 0,71| 0,70
0,86 | 0,46 0,84 | 084 | 0,83| 0,83| 0,82| 0,81 | 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74| 0,73| 0,73 | 0,72 | p,72| 0,71 | 0,71 0,70
0,87 0,46 0,85 0,84]| 0,83 0,83 0,82 0,81 | 0,81 0,80| 0,79 | 0,79 | 0,78 | 0,78 | 0,74/)0,76 | 0,76 | 0,75 | 0,75 | 0,74] 0,74 0,73] 0,73 | 0,72| p,72| 0,71 | 0,71 0,70
087|046 0,85 084 0,83| 0,83| 0,82| 0,81 | 0,81 0,80 | 0,79 | 0,79 | 0,78 | 0,78 {.0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74| 0,74 | 0,73| 0,73| 0,72 | p,72| 0,71 | 0,71] 0,70
087|046 0,85 0,84 0,84 | 0,83| 0,82] 0,81 | 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75 | 0,74| 0,74| 0,73 0,73]| 0,72| p,72| 0,71 | 0,71| 0,71
0,87|0d6| 085] 084| 0,84 0,83| 082 0,81 | 0,81 | 0,80 | 0,80 | 0,79 | 0,78 | 0,28 0,77 | 0,77 | 0,76 | 0,75| 0,75 | 0,74| 0,74 0,73] 0,73| 0,72 p,72[ 0,72 0,71 0,7
0,87 | 0,46 0,85 0,85| 0,84 | 0,83 | 0,82 | 0,82 | 0,81 | 0,80 | 0,80 | 0,79 | 0,78.[0/78 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75 | 0,74| 0,74 | 0,73 | 0,73| 0,72 | p,72| 0,72 | 0,71] 0,71
0,87 | 0,46 0,86 | 0,85| 0,84 | 0,83 0,82 | 0,82 | 0,81 | 0,80 | 0,80 | 0,79 | 0;78,['0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75| 0,74 | 0,74 | 0,73| 0,73 | p,72| 0,72 | 0,71| 0,71
0,87 | 047 0,86 0,85 0,84 | 0,83] 0,83 ] 0,82 | 0,81 | 0,80 | 0,80 | 0,79, 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75| 0,74| 0,74 0,73]| 0,73 | p,72[ 0,72 0,71 0,71
088047086085 0,84 0,83]| 0,83] 0,82 | 0,81 0,81] 0,80 | 0,79.,0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75| 0,74 | 0,74 | 0,73 0,73 | p,72| 0,72 | 0,71] 0,71
088|047/ 086085 0,84 ] 084 0,83] 0,82 0,81 0,81 0,80 ["0,29 | 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75| 0,74| 0,74 | 0,73[ 0,73| P, 72| 0,72 0,71 | 0,71
0,88 047 086|085 0,84 | 0,84| 0,83 ] 0,82 | 0,81 | 0,81 0,80.0,79 | 0,79 | 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75| 0,74 | 0,74 | 0,73 0,73 | p,72| 0,72 | 0,71] 0,71
0,88 | 047|086 085| 0,85 0,84 | 083] 0,82 | 0,82 0,81/ 0,807 0,80 | 0,79 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75| 0,74 0,74 0,73] 0,73 | p72] 0,72 0,71 0,71
0,88 0,47 0,86 0,85] 0,85 | 0,84 | 0,83 0,82 | 0,82 | 0,81 |-0/80 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75] 0,74 | 0,74 | 0,73 0,73 | p,72| 0,72 0,71| 0,71
0,88 048 087|086 0,85| 0,84 | 0,83 | 0,82 | 0,82 [-0,81.] 0,80 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75| 0,74| 0,74| 0,73 | 0,73 | p,72[ 0,72 0,71 | 0,71
0,80 0,48| 087 | 0,86] 0,85 | 0,84 | 0,83 | 0,83 | 0,82.1.0,81 | 0,80 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75| 0,74 | 0,74 | 0,73 | 0,73 | p,72| 0,72| 0,71 | 0,71
0,89 | 048] 0,87 | 0,86] 0,85 | 0,84 | 0,84 | 0,83 | 0,82 ]-0,81 | 0,80 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75 0,74 | 0,74 | 0,73 | 0,73| p,72| 0,72 | 0,71] 0,71
080048 0,87 086 0,85| 0,84 0,84 | 0,83 082 | 0,81 ] 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75| 0,74 | 0,74 | 0,73 0,73 | p,72| 0,72 | 0,71 | 0,711
0,80 048] 0,87 086 0,85 | 0,84 | 0,84 | 0,83-1.0,82 | 0,81 | 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 | 0,75| 0,74 | 0,74 | 0,73 0,73 | p,72[ 0,72 | 0,71] 0,71
0,90 049 088 087 0,85 0,85 | 0,84 0,83°| 0,82 | 0,81 | 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75| 0,75 | 0,74| 0,74 0,73 | p,73| 0,72 0,72] 0,71
097|049 088087 0,86 0,85 | 084083 | 0,83 0,82 0,81 | 0,80 | 0,80 0,79| 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75| 0,75 0,74 | 0,74 | 0,73 | p,73 | 0,72 | 0,72| 0,71
091040 0,88 0,87 0,86 0,85-0,84-] 0,83 | 0,83 | 0,82 | 0,81 | 0,81 [ 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,75 0,75| 0,74| 0,74 | 0,73 P73 [ 0,72 0,72 0,7
0,91 040 0,89 0,88] 0,87 | 0,86-°0)84 | 0,84 | 0,83 | 0,82 | 0,81 | 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,76 0,75 | 0,74 | 0,74 | 0,73 | §,73 | 0,72 | 0,72| 0,71
0,92|0do| 089|088 0,87 | 0,86) 085|084 | 083|082 0,82 0,81 |080]080]0,79]|0,78]0,78|0,77|0,76|0,76] 0,75] 0,75| 0,75| 0,73 | §,73 | 0,72 | 0,72] 0,71
0,92 041090088 087|086 085 085|084 0,83 082|081 |080]080]079]|078]078|077]0,76|0,76] 0,75| 0,75| 0,75| 0,74 | $,73 [ 0,73 | 0,72] 0,7
0,93 | 042 0,90 | 0,89 | 0,88.]°0,87 | 0,86 | 0,85 | 0,84 | 0,83 | 0,82 | 0,81 | 0,81 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75 | 0,75 | 0,74 | $,73 | 0,73 | 0,72 | 0,72
0,94 | 0,42 | 0,91 | 0,89/ 0,88 | 0,87 0,86 | 0,85 | 0,84 | 0,83 | 0,82 | 0,81 | 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,75 | 0,75 | 0,75 | 0,74 | $,73 | 0,72 [ 0,72 | 0,72
0,94 | 0,42 0,97 | 0,89.]\0,88 | 0,87 | 0,86 | 0,85 | 0,84 | 0,83 | 0,82 | 0,81 | 0,81 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,75 | 0,74 | §,73 | 0,72 | 0,72 0,71
0,94 | 042 0,91.089 0,88 | 0,87 0,86 | 0,85 | 0,84 | 0,83 | 0,82 | 0,81 | 0,81 | 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,74 | 0,74 | 0,73 | $,73[ 0,72 | 0,72 0,71
0,95 0,43 0,91 [(0,90 | 0,88 | 0,87 | 0,86 | 0,85 | 0,84 | 0,83 0,82 | 0,81 | 0,80 | 0,80 | 0,79 | 0,78 | 0,77 | 0,77 0,76 0,75| 0,75 | 0,74 | 0,74 | 0,73 | $,73 | 0,72 | 0,71 | 0.7
0,95 | 0,93 |-0,97%] 0,90 | 0,88 | 0,87 | 0,86 | 0,85 | 0,84 | 0,83 | 0,82 | 0,81 | 0,80 | 0,79 | 0,79 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,75 | 0,74 | 0,74 | 0,73 | §,72| 0,72 | 0,71 0,71
0,95 0,% 0,91 ]090| 088|087 086 0,85 | 0,84 083|082 081080079 078|0,78|0,77]|0,76|0,76]| 0,75| 0,74| 0,74 | 0,74 | 0,73 | $,72 | 0,71 | 0,71 | 0,70
0,96 | O, T,91 ] 090 0,88 087 U86] U,85 | U,83] UB8Z] U,82] 08T | U8B0 0,79 0,78 0,77 0,77 0,76 0,75 0,75 0,74 0,731 0,73 0,72 9,72 0,71 0,71| 0,70
0,96 | 0,94 | 0,92 0,90 0,88 | 0,87 | 0,86] 0,84 | 0,83 | 0,82 | 0,81 | 0,80 | 0,80 | 0,79 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,74 | 0,74 | 0,73 | 0,73 0,72 0,71 | 0,71 | 0,70 0,70
0,96 | 094 | 0,92]090| 088|087 0,86 0,84 | 0,83| 0,82| 0,81 ] 0,80 | 0,79 | 0,78 | 0,78 | 0,77 | 0,76 | 0,75 | 0,75 | 0,74 | 0,73 | 0,73 | 0,73 0,72 | 0,71 | 0,71 | 0,70 | 0,70
0,96 | 094 0,92 090| 088 | 0,67 0,86| 0,84 | 0,83 | 0,82 | 0,81 | 0,80 | 0,79 | 0,78 | 0,77 | 0,77 | 0,76 | 0,75 | 0,74 | 0,74 | 0,73 | 0,73 | 0,73| 0,71 | 0,71 | 0,70 | 0,70 | 0,69
0,95 | 095 092 |0,90| 088 | 0,87 | 0,86 0,84 | 0,83 | 0,82 | 0,81 | 0,80 | 0,79 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,74 | 0,73| 0,73 | 0,72 | 0,72 0,71 | 0,70 | 0,70 | 0,69 | 0,69
T[095 0,95 0,92 0,90] 0,88 0,87 | 0,86 0,84 | 0,83 | 0,82[ 0,80 [ 0,79 | 0,78 0,78 0,77 0,76 | 0,75 | 0,74 | 0,74 | 0,73| 0,72| 0,72 0,72 0,71 0,70 | 0,70 [ 0,69 | 0,68
0,95 | 095 092090 0,88 0,86 | 0,86 0,84 | 0,82 | 0,81 | 0,80 | 0,79 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,74 | 0,73 | 0,73| 0,72 0,71 | 0,71 0,70 | 0,70 | 0,69 | 0,69 | 0,68
0,95 | 0,94 | 093] 0,90 083 | 0,86 | 0,86] 0,83 | 0,82 | 0,81 | 0,80 | 0,79 | 0,78 | 0,77 | 0,76 | 0,75 | 0,74 | 0,74 | 0,73 | 0,72] 0,72 0,71 | 0,71 0,70 | 0,69 | 0,69 | 0,68 | 0,68
0,95 | 0,94 | 0,93 0,90] 0,88 | 0,86 | 0,86 ] 0,83 | 0,82 | 0,80 | 0,79 | 0,78 | 0,77 | 0,76 | 0,76 | 0,75 | 0,74 | 0,73 | 0,73 | 0,72| 0,71 | 0,71 | 0,71 0,69 | 0,69 | 0,68 | 0,68 { 0,67
0,96 | 0,94 | 0,93 0,90] 0,88 | 0,86 | 0,85 0,83 | 0,81 | 0,80 | 0,79 | 0,78 | 0,77 | 0,76 | 0,75 | 0,74 | 0,74 | 0,73 [ 0,72 | 0,71| 0,71 0,70 | 0,70 | 0,69 | 0,68 | 0,68 | 0,67 | 0,67
0,96 | 0,94 | 0,93 0,90] 0,88 0,86 | 0,84 | 0,82 | 0,81 | 0,80 | 0,79 | 0,78 | 0,77 | 0,76 | 0,75 | 0,74 | 0,73 | 0,73 | 0,72 | 0,71| 0,70 | 0,70 | 0,70 | 0,68 | 0,68 | 0,67 | 0,67 | 0,66
0,96 | 0,94 | 0,92 0,90] 087 | 0,85 | 0,83 ] 0,82 | 0,80 | 0,79 | 0,79 | 0,77 | 0,76 | 0,75 | 0,74 | 0,73 | 0,72 | 0,72 | 0,71 | 0,70 | 0,70 | 0,69 | 0,69 | 0,68 | 0,67 | 0,67 | 0,66 | 0,65
0,97 | 0,93 0,92 0,90] 087 | 0,85 | 0,83 | 0,81 | 0,80 | 0,79 | 0,78 | 0,76 | 0,75 | 0,74 | 0,74 | 0,73 | 0,72 | 0,72 | 0,70 | 0,70 | 0,69 | 0,68 | 0,68 | 0,67 | 0,67 | 0,66 | 0,65 | 0,65
0,98 | 0,93| 0,92 | 0,90] 0,87 | 0,85 | 0,83 | 0,81 | 0,79 | 0,78 | 0,77 | 0,76 | 0,75 | 0,74 | 0,73 | 0,72 [ 0,71 | 0,71 | 0,70 | 0,69 | 0,68 | 0,68 | 0,68 | 0,66 | 0,66 | 0,66 | 0,65 | 0,64
700 093] 091090 087084082 080|079 0,78 0,76 | 0,75 | 0,74 | 0,73 | 0,72 | 0,71 0,70 | 0,70 | 0,69 | 0,68 | 0,68 | 0,67 | 0,67 | 0,66 | 0,65 | 0,65 | 0,64 | 0,64
0,04 091 089] 086|084 | 082|080 0,78 0,77 | 0,76 | 0,74 | 0,73 | 0,72 | 0,71 | 0,71 | 0,70 | 0,69 | 0,68 | 0,67 | 0,67 | 0,66 | 0,66 | 0,65 | 0,64 | 0,64 | 0,63 | 0,63
0,94 090 089|086 083|081, 079|078 0,76 0,75] 0,74 | 0,73 | 0,72 0,71 | 0,70 | 0,69 | 0,68 | 0,67 | 0,67 | 0,66 | 0,65 | 0,65 | 0,64 | 0,64 [ 0,63 | 0,62 | 0,62
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Table 3 — Values of C as a function of

7.4 Capacity correction for the effect of back
pressure

K C K C K C
0,40 1,65 1,02 2,41 142 272 If the capacity _of t_he valv.e'ceases to be indepen_dent o_f the
back pressure, i.e. if subcritical flow occurs, even if the lift re-
0,45 1,73 1,04 2,43 1,44 2,73 mains constant, a capacity correction shall be applied to allow
0,50 1,81 1,06 2,45 1,46 2,74 for the decrease in capacity.
0.55 1,89 1,08 2,46 1,48 2,76 For valves where the lift is a function of back pressure, the
0,60 1,96 1,10 2,48 1,50 2,77 manufacturer shall be asked to supply specific informatio'n, as
0,65 2,02 1,12 2,50 1,52 2,78 verified by the independent authority, where applicable.
0,70 2,08 1,14 2,51 1,54 2,79
0,75 2,14 1,16 2,53 1,56 2,80
0,80 2,20 1,18 2,55 1,58 2,82 7.5 Theoretical flowing (discharge) capakcity
0,82 2.2 1.20 2,56 1,60 2.83 using a liquid as the test medium
0,84 2,24 1,22 2,58 1,62 2,84 qm = 1.610Ap ... (10)
0,86 2,26 1,24 2,59 1,64 2,85
0,88 2,28 1,26 2,61 1,66 2,86 where
0,90 2,30 1,28 2,62 1,68 2,87 Ap = p — py, is the pressure,drop, in bar;
0,92 2,32 1,30 2,63 1,70 2,89 where
0,94 2,34 1,32 2,65 1,80 2,94 p is the actual relieving pressure, in bar absoljte:
0,96 2,36 1,34 2,66 1,90 2,99 Py is the bacK\pressure, in bar absolute;
0.98 238 1,36 268 200 304 g, is the theoretical flowing capacity, in kilograms per
0,99 2,3 1.38 2,69 2,10 3,09 hz)ntlu per square millimetre of flow area; , o P
1,001 2,40 1,40 2,70 2,20 3,13 i
o is the'volumetric mass, in kilograms per cubic fetre.
Table 4 — Theoretical capacity correction factors for subcritical flow, K,
Isentropic exponent, k
py/p| 04 | 05 | 0,6 [ 0,7 1 08 | 09 |1,001] 1,112 | 13 ] 14 | 15 ] 16 I 1,7 | 18 l 19 | 20 | 21 l 2,2
Capacity correction factors for subcritical flow, K|,
0,45 1,00 | 0,999 | 0,999
0,50 1,000 1,000 | 0,999 | 0,999 | 0,996 | 0,994 | 0,994 | 0,989
0,55 0,999 1,000 | 0,999 | 0,997 | 0,994 | 0,991 | 0,987 | 0,983 | 0,979 | 0,978 | 0,971
0,60 1,000 | 0,999 | 0,997 | 0,993 | 0,989 | 0,983 | 0,978 | 0,972 | 0,967 | 0,961 | 0,955 | 0,95 | 0,945
0,65 0,999 | 0,995 | 0,989 | 0,982 | 0,974 | 0,967 | 0,959 | 0,951 | 0,944 | 0,936 | 0,929 | 0,922 | 0,914 | 0,909
0,70 0,999 | 0,999 /0,993 | 0,985 | 0,975 | 0,964 | 0,953 | 0,943 | 0,932 | 0,922 | 0,913 | 0,903 | 0,895 | 0,886 | 0,879 | 0,871 | 0,864
0,75 1,000 | 0,995 | 0,9831~0,968 | 0,953 | 0,938 | 0,923 | 0,909 | 0,896 | 0,884 | 0,872 | 0,861 0,851 | 0,841 | 0,832 | 0,824 | 0,818 | 0,808
0,80 | 0,999 | 0,985 | 0,965 | 0,942 | 0,921 | 0,900 | 0,881 | 0,864 | 0,847 | 0,833 | 0,819 | 0,806 | 0,794 | 0,783 | 0,773 | 0,764 | 0,755 | 0,741 | 0,739
0,82 | 0,992 | 0,97p | 0,944:-0,918 | 0,894 | 0,872 | 0,852 | 0,833 | 0,817 | 0,801 | 0,787 | 0,774 | 0,763 | 0,752 | 0,741 | 0,732 | 0,723 | 0,718 | 0,707
0,84 0,979 0,948 0,917 | 0,888 | 0,862 | 0,839 | 0,818 | 0,799 | 0,782 | 0,766 | 0,752 | 0,739 | 0,727 | 0,716 | 0,706 | 0,697 | 0,668 0,68(1 0,672
0,86 | 0,957 | 0,919-6-8846-8520-800-0-7796-769-16-742-0-727 -6, 74207001 0,688 0-677 5,667 1 0-687 1 0.6568 1 0,649 | Q.64 0,634
0,88 | 0,924 | 0,881 | 0,842 | 0,809 | 0,780 | 0,755 | 0,733 | 0,714 | 0,697 | 0,682 | 0,668 | 0,655 | 0,644 | 0,633 | 0,624 | 0,615 | 0,606 | 0,599 | 0,592
0,90 | 0,880 0,831 |0,791| 0,757 | 0,728 | 0,703 | 0,681 | 0,662 | 0,645| 0,631 | 0,617 | 0,605 | 0,594 | 0,584 | 0,575 | 0,566 | 0,558 | 0,551 | 0,544
0,92 10,820 0,769 | 0,727 | 0,693 | 0,664 | 0,640 | 0,619 | 0,601 | 0,585 | 0,571 | 0,559 | 0,547 | 0,537 | 0,527 | 0,519 | 0,511 | 0,504 0,497 | 0,490
0,94 10,739 0,687 | 0,647 | 0,614 | 0,587 | 0,565 | 0,545 | 0,628 | 0,514 | 0,501 | 0,489 | 0,479 | 0,470 | 0,461 | 0,453 | 0,446 | 0,440 | 0,434 | 0,428
0,96 | 0,628 0,579 | 0,542 | 0,513 0,489 | 0,469 | 0,452 | 0,438 | 0,425 | 0,414 | 0,404 | 0,395 | 0,387 | 0,380 | 0,373 | 0,367 | 0,362 | 0,357 0,352
0,98 10,462 | 0,422 | 0,393 | 0,371 | 0,353 | 0,337 | 0,325 | 0,314 | 0,305 | 0,296 | 0,289 | 0,282 | 0,277 | 0,271 | 0,266 | 0,262 | 0,258 | 0,254 0,251
1,00 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
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7.6 Viscosity correction factors for liquids

See annex D.

7.7 Alternative method of calculation for the
theoretical flowing capacity for any fluid

See annex E.

8 Equivalent capacity

1ISO 4126-1 : 1991 (E)

dmsh is the authorized equivalent capacity of superheated
steam, in kilograms per hour per square millimetre of flow
area.

8.2.1.2 Equivalent capacity for wet steam

The following equation is applicable only to homogeneous wet
steam of dryness fraction 90 % and over.

q
T = —= ... (12)
X

It is not pdrmitted to calculate the equivalent capacity at a lower
overpressiire than that at which the tests to determine flow
characterigtics (see 6.3) were carried out although it is permiss-
ible to cglculate the equivalent capacity at a higher over-
pressure.

Valves haying a certified coefficient of discharge established on
critical flopv at the test back pressure may not have the same
coefficient of discharge at a higher back pressure. Calculations
for equivdlent capacities for subcritical flow will result in a
theoretical capacity equivalence only. Actual capacity for a
back pregsure above the test back pressure condition and
subcritical flow shall only be established by test.

Attention|is drawn to the fact that the identification plate
(see 9.2) gives information relating to the condition of the fluid
used for cprtification, not to the equivalent calculated capacity.

8.1 Valyes for gas or vapour relief

No distingtion is made between substances commonly referred
to as vapdqurs: the term ““gas’’ is used to describe both'gas and
vapour.

To calculgte the equivalent capacity for anygas; the area and
the coeffitient of discharge shall be assumed to be constant
and the eqquations given in clause 7 shall\be used.

8.2 Calculation of equivalent capacity

The equation to be applied depends on the reference fluid used
to establigh the certified\capacity (see clause 7) of the safety
valve undgr consideration.

Examples |of equivalent capacity equations are given in 8.2.1 to
8.2.4.

where

dmes 1S the certified capacity for dry satdrated steam, in
kilograms per hour per square millimetre of flow area;

dmw s the authorized equivalent capacity pf wet steam, in
kilograms per hour per square millimetre of flow area;

X is the dryness, ffaction of wet steam at the valve inlet.

8.2.1.3 Equivalent capacity for a gas

a) At pressure from 1 bar gauge (0,1 MPa) up to and
including 110 bar gauge (11 MPa)

Imes  _ Img (13)

0,525 p M
ng\/ e 9
QTQ

for any gas, designated by the subscript g jand where

Cy is a function of the isentropic ekponent x [for
rounded figures see table 3; see also equation (6) for the
derivation];

M, is the molecular mass of the gas, in kilograms per
kilomole;

p is the actual relieving pressure, in baf absolute;

dmes i the certified capacity for dry satlirated steam,
kilograms per hour per square millimetre| of flow area;

n

dmg s the authorized equivalent capadity of a gas,
kilograms per hour per square millimetre|of flow area;

n

T, is the actual relieving temperature,_in kelvin;

8.2.1 Reference fluid — Dry saturated steam

8.2.1.1 Equivalent capacity for superheated steam

Amsh = Ames % Ksh ... (11)

where

Kg is the superheat correction factor (for rounded
figures, see table 2);

dmes I the certified capacity for dry saturated steam, in
kilograms per hour per square millimetre of flow area;

Zg is the compressibility factor; in many cases Zg is
unity and may be neglected (see figure B.1).

b) At a pressure over 110 bar (11 MPa) and up to 220 bar
(22 MPa)

Tmcs - 9mg ... (14)
(2,7644 p — 1000}

c,\ |
Plazazp — 1060 779\ Z,1,

for any gas designated by the subscript g, and where the
symbols have the same meaning as given in equation (13).

0,525

13
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8.2.2 Reference fluid — Superheated steam

8.2.2.1 Equivalent capacity for dry saturated steam

a) At a pressure from 1 bar gauge (0,1 MPa) up to and

including 110 bar gauge (11 MPa)

ms ... (1B)

for any gas, designated by the subscript g, and where

Cg

CJ.

1.
erivati 0"!1

Kg, is the superheat correction factor (for
figures see table 2);

is a function of the isentropic exponent x [for
ounded figures see table 3; see also equation (6) for the

rounded

— = Zm: = M, is the molecular mass of the gas, in kilograms per
r A kilomole;
0,2883 C
p s the actual relieving pressure, in bar absolute;
where . e L. - .
dmesh IS the certified capacity for superheatéd pteam, in
C is a fynction of the isentropic exponent x [for kilograms per hour per square millimetrecof-flow area;
rounded figures see table 3; see also equation (6) for the dmg s the authorized equivalent capacity of b gas, in
derivation]; kilograms per hour per square mijiimetre of fiow area;
p s the agtual relieving pressure, in bar absolute; T, is the actual relieving tempetature, in kelvif;
dmesh 1S the certified capacity for superheated steam, in . .
el - are millimetre of flow area- Z, is the compressibility.factor; in many cages Zyis
ram ur ;
kilograms ger hour per squ unity and may be neglected (see figure B.1).
Gms 1S t authorized equivalent capacity of dry
saturated $team, in kilograms per hour per square Alternatively to a) and b)~above, one has
millimetre df flow area;
. - o c) without any pressure limitations
v is the specific volume at the actual relieving pressure
apd the actual relieving temperature, in cubic metres per Qricsh Gmg
kilogram. 3 = v . (19)
0,2883C\/ — pCqy g
b) At a preskure over 110 bar gauge (11 MPa) and up to v Z4T,
220 bar gaugg (22 MPa) . .
for any gas designated by the subscript g, and where the
symbols have the same meaning as given in equations (17)
Imcsh _ Ims (16) and (18), and
0,2883C | P 0,625 (2,7644 p — 1000) v is the specific volume at the actual relieving|pressure
! v ' (3,3242p — 1061) and the actual relieving temperature, in cubic metres per
. kilogram.
where the symbols have the same meaning as given in
equation (15). NOTE — The results obtained from equations (17) and (18) are not
necessarily identical with the results obtained from equation ([19) owing
to differing derivations, but the differences are minimal.
8.2.2.2 Equivalgnt capacity for a gas
8.2.3 Reference fluid — A gas (designated 1) of|known
By virtue of the| relationship between\saturated and super- characteristics
heated steam as ptated in equation~t11), one can write
The equivalent capacity for a gas (designated 2) is
a) at a presgure from }-bar gauge (0,1 MPa) up to and Ao Aen
including 110 par gauge.}41 MPa) i = s . (20)
ng1 zZ.T pch Z.T
9mcSh ~ 9mg (17) gl 4 gl g2+g2
0525 p Ksi— = \/T — where
g
Z,T . . . .
g9 Cg is a function of the isentropic exponent « [for rounded

for any gas, designated by the subscript g, and

b) at a pressure over 110 bar gauge (11 MPa) and up to
220 bar gauge (22 MPa)

dmcsSh _ 4mg
(2,764 4 p — 1 000) My
’ p KSh ng
(3,3242p — 1061) Z,T,

14

figures see table 3; see also equation (6) for the derivation];

M
kilomole;

g is the molecular mass of the gas, in kilograms per

p is the actual relieving pressure, in bar absolute;

4 mcgi

is the certified capacity for a gas (designated 1), in

kilograms per hour per square millimetre of flow area;

dmg2 is the authorized equivalent capacity of a gas
(designated 2), in kilograms per hour per square millimetre

of flow area;
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Ty

Zg is the compressibility factor; in many cases Z is unity
and may be neglected (see figure B.1).

is the actual relieving temperature, in kelvin;

NOTE — Subscripts 1 and 2, associated with the appropriate symbols
above, respectively indicate the reference fluid and the fluid for which
the equivalent capacity is required.

8.2.4 Reference fluid — A liquid (designated 1) of
known characteristics
(See also 7.6 and annex D.)

ISO 4126-1 : 1991 (E)

c) the number of this part of ISO 4126 (ISO 4126-1);
d) manufacturer’s type reference;

e) derated coefficient of discharge or certified discharge
capacity (stating units) indicating reference fluid: G for gas,
S for steam and L for liquid. The designation of the fluid
may be placed either before or after the derated coefficient
of discharge or certified discharge capacity, e.g. G-0.815 or

G-100 000 kg/h;

f) flow area, in square millimetres;

g) _minimum lift, in millimetres, and corresponding over-

Only equivalent capacities for liquids may be calculated from
the certifidd capacity using a reference liquid. Certified liquid
capacities ghall not be used to calculate equivalent capacities
for steam, |gas or flashing liquids.

The equivglent capacity for a liquid (designated 2) is

[op App
dmi2 =|9me — ... (21)
on Apn

where

Ap)y i[ the pressure drop for a liquid designated 1, in bar;
Apy, i the pressure drop for a liquid designated 2, in bar;

dman |5 the certified capacity for a liquid designated 1, in
kilograTs per hour per square millimetre of flow area;

dmp i$ the authorized equivalent capacity of a liquid
designdted 2, in kilograms per hour per square millimetre of
flow arpa;

o1 is [the volumetric mass for a liquid designated 1()in
kilograrns per cubic metre;

Q)p is |the volumetric mass for a liquid desighated 2, in
kilograrns per cubic metre.

9 Marking and sealing

9.1 Maiking on the body_of the safety valve

Marking oph the body may $e)integral with the body or on a
plate secufely fixed on thé bedy. The following minimum infor-
mation shall be marked ‘on the body of all safety valves:

a) siz¢ designation (inlet), for example DN...;

b) materiali*designation of the body;

pressure, expressed as a percentage of set

9.3 Sealing of a safety valve

All safety valves shall be sealgd~by the ma
manufacturer’s representative.or a responsible

10 AQuality assurance system

10.1 The manufacturer shall establish and m
assurance systeém which will ensure that all the
this part of 1S@ 4126 are satisfied. This system
that all.safety valves will perform in a similar
representative valves subjected to original tes
mipation of the operating and flow characteris

10.2 A written description of the system th
will use shall be available for review and accept
spection authority.

NOTE — Annex C provides a typical outline of subjeq
the quality assurance system.

10.3 The system may include provisions for s
quirements in addition to those specified in 10.1
turer may make changes to these additional p
system without securing prior acceptance by
authority.

11 Installation of safety valves

11.1 Environmental conditions

Due consideration shall be taken of climatic, p|
conditions which might adversely affect the p¢g
safety valve.

pressure.

hufacturer, the
Quthority.

intain a quality
equirements of
hall also ensure
anner to those
ting for deter-
ics.

e manufacturer
ance by the in-

ts for inclusion in

htisfying any re-
. The manufac-
ovisions of the
the inspection

rocess or other
rformance of a

¢c) manufacturers Tame or trade-ark;

d) an arrow showing the direction of flow where the inlet
and outlet connections have the same dimensions or the
same pressure rating.

9.2 Marking on an identification plate

The following minimum information shall be given on an iden-
tification plate securely fixed to the safety valve:

a) the limiting operating temperature(s), in degrees
Celsius, for which the valve has been designed;

b) set pressure (stating units), in bar or pascals;

11.2 Mounting

11.2.1

In order to minimize the risks of reduced flow rate or

damage to seating faces and others parts of the valve as a result
of chattering or hammering, the following points shall be taken
into consideration when mounting the safety vaive.

11.2.2 The manufacturer’'s approval shall be obtained if it is
intended to mount the safety valve in any other position than
the vertically upright position, and care shall be taken that any
arrow indicating the direction of flow, as required by 9.1 d), is
pointing in the correct direction.

15
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11.2.3 It is essential that the minimum area through the inlet
branch on which the safety valve is mounted shall be not less
than the area at the safety valve inlet (see 4.2.2).

11.2.4 Safety valves shall be mounted as close as possible to
the protected system and the inlet branch shall be short and
straight. However, for high pressure and/or high capacity ap-
plications, the inlet branch should have either a well-radiused
inlet or a taper bore, with the inlet area of the taper approx-
imately twice the area A of the outlet as shown in figure 2.

11.3.3 All associated pipework shall be installed in such a way
that it will not impose unacceptable stresses on the safety valve
which result in distortion and leakage.

11.3.4 Any installation of isolating devices on the inlet of
safety valves shall not contravene national, legal or code re-
quirements.

11.4 Discharge piping

—
}l_ ] 1
T T
L |
Well-radiused
a) Well-radiused inlet
1)
7 T
-\
L ]
2)
=< N
1) ArI, A
2) Arep, 24
b) Taper bore
Figurg 2 — Safety;valve inlet branches
11.2.5 A safety valve.inlet branch shall never be installed in a
position directly|oppaesite a branch line.

NOTE — Change—wmm%mmecﬁmwmdered-m—saféty valves

be branches in this context.

11.3 Inlet piping

11.3.1 The pressure drop in the inlet branch or between the
protected equipment and the safety valve shall not exceed 3 %
of the set pressure or one-third of the maximum allowable
blowdown, whichever is the least at actual flow.

11.3.2 Pipelines or vessels on which safety valves are
mounted shall be adequately supported to ensure that vibra-
tions are not transmitted to the safety valve.

16

ety valve
shall be so designed and installed that it will nhot\affect the
discharge capacity.

a X1
LI L L1~

11.4.2 The cross-sectional area of the discharge piping shall
be not less than the area of the sdfety valve outldt. Where
safety valves are discharging into amanifold, its cross}sectional
area shall be calculated such that’it can accept the Hischarge
capacity of all the safety wvalves which can simultaneously
discharge into the manifold:\In’this context, note shodid also be
taken of the requirement\given in 11.4.3.

11.4.3 Back préssdre (built-up and/or superimposed) on the
outlet side of‘a safety valve that affects set pressufe and/or
mass flow¢shall be considered.

11.4.4. Safety valve discharges and drains shall be|to a safe
place; particular attention shall be given to the disgharge or
draining of hazardous fluids.

11.4.5 Any condition that could lead to blockaggs of the
discharge piping system shall be avoided. Where appropriate,
drainage lines shall be provided.

11.4.6 Any installation of isolating devices on the|outlet of
safety valves shall not contravene national, legal or| code re-
quirements.

11.5 Access to safety valves

Safety valves shall be accessible for purposes of functional
testing and maintenance.

12 Adjustment, maintenance and repdir of

12.1 Adjustment, maintenance and repair of safety valves,
including changes in set pressure, should be performed only by
the manufacturer of the safety valve, or the manufacturer’'s
authorized representative, or an agency authorized by the in-
spection authority or appropriate national organization.

12.2 Critical spare parts used in repair of the safety valve
should be either the original manufacturer's parts or, if
manufactured by an authorized agency, be produced to meet
the specification of the original part. The term ‘““critical parts’
refers to those components whose design configuration is
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critical to ensure proper valve performance and includes as a
minimum the nozzle, the disc, disc holder, disc insert, the
guide, spindle or spindle assembly control rings (adjusting ring,
etc.) and the spring.

12.3 If the set pressure of a safety valve is to be changed, the
manufacturer shall be consulted concerning valve design com-
patibility for the revised service conditions. The manufacturer
shail determine whether a change of spring is necessary. Only
springs conforming to the manufacturer’s standard shall be
used. A nameplate shall be attached by the agency making

ISO 4126-1 : 1991 (E)

any other affected variable. The original markings which are
changed shall be scored out but shall remain legible.

12.4 The safety valve shall, as a minimum, be tested to con-
firm the set pressure and seat tightness.

12.5 A nameplate identifying the repair agency shall be per-
manently attached to the safety valve (preferably adjacent to
the manufacturer’s identification plate if the repair agency is
other than the manufacturer). All external adjustments shall be

such a chgnge which indicates the change in set pressure and

Sealed by the repair organization following satigfactory testing.

17
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Annex A
(informative)

Derivation of superheat correction factor, Ky,

A.1 The superheat correction factor K, (see table 2) is the
ratio of the maximum unit isentropic nozzle flow g,,,5nhmax fOr @
given superheat inlet condition to the Napier flow g, for the

u
Amsn = — % 3,6 x 10~3
14

... (A2)

dry saturated ¢ re—Tatts

.. (A)

A.2 The detgrmination of the maximum unit isentropic flow
at superheat copditions, g,,5hmayx. 1S carried out by iteration of
successive isenfropic unit area flows g,,sy, until convergence to
the maximum ynit flow g,,5pmax OCcurs. The term g5, €x-
pressed in kilograms per hour per square millimetre of flow
area, is calculatpd as follows:

where

u is the throat velocity, in metres per second,
converging nozzle

u=+/2(h-hy)
where
h is the inlet specific @nthalpy, in joules per

h, is the throat specific enthalpy, in joules pe

bf an ideal

... (A3)

kilogram;

kilogram;

v is the throat specific volume, in cubic netres per

kilogram.

18
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Annex B
(informative)

Derivation of compressibility factor, Z

B.1 Determination

The compressibility factor Z at relieving conditions may be

where T, and p, are the critical temperature and the critical

pressure of the pure gas.

obtained frpm accurate data for the gas using the TollowWIng
equation:

Z = 109pvM/RT ... (B.1)

where

M is the molecular mass of the gas, in kilograms per
kilomold;

p is thp actual relieving pressure, in bar absolute;
R is the universal gas constant [= 8 314 N.m/(kmol.K)];
T is the actual relieving temperature, in kelvin;

v is th¢ specific volume at the actual relieving pressure and
the actual relieving temperature, in cubic metres per
kilogra

In the absence of accurate data, the compressibility factor may
be obtained from the reduced temperature T, = T/T, and the
reduced prpssure p, = p/p. of the gas given in figure B+,

B.2 Example

set at a gauge pressure of 15 bar gauge\(1,5 MPa

, at 60 °C with

The value of Z for ammonia gas relieving througl a safety valve

10 % overpressure, is determined.using figure

— relieving pressure p\’= 15 + 1,56 +
absolute (1,75 MPa absolute)

— relieving temperature T = 60 + 273 =

.1 as follows:

1 = 17,5 bar

333 K

— critical pressure p, = 114,6 bar (11,46 NIPa)

— critical temperature T, = 405,6 K

P 17,5

pr = — = = 0,153
pe 1146
T 333

T,= — =—— =08
T. 4056

From figure B.1, Z = 0,89.
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Reduced pressure, p, = p/p,

Figure B.1 — Compressibility factor Z as a function of reduced pressure p. = p/p,
and reduced temperature T, = T/T,

20


https://standardsiso.com/api/?name=dcc402e42feeb8b8679726887086c88a

Temperature, ¢ (°C)
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The isentropic exponent k is defined by the equationx = - — |—
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Figure B.2 — Isentropic exponent for steam
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