INTERNATIONAL ISO
STANDARD 4126-7

Second edition
2013-07-15

Safety devices for protection against
excessive pressure —

Part 7:
Common data

Dispositifs de sécurité pourgrotection contre les pressions ¢xcessives —

Partie 7: Données communes

-_— Reference number
=) — 1SO 4126-7:2013(E)

©1S0 2013


https://standardsiso.com/api/?name=15565bfd3ca531172979931345449548

ISO 4126-7:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=15565bfd3ca531172979931345449548

ISO 4126-

7:2013(E)

Contents Page
FFOT@WOTM ........oooccceeee st iv
1 S0P ...t 1
2 NOTTNATIVE TEECI@INCES .........occcccooeeeiesesse st ssss st 1
3 Terms and AefiNItiONS ... 1
4 SYMDBDOIS AN WIS ... 3
5 Determination of safety valve performance

5.1 Determination of coefficient of diSCharge ...y

5.2 Critical and subcritical flow

5.3 Discharge capacity at Critical flOW ...y oy

5.4 Discharge capacity for any gas at subcritical flow

5.5 Discharge capacity for non-flashing liquid as the test medium in théturbulent|zone where

the Reynolds number Re is equal to or greater than 80 000

6 Sizing of safety valvVes ... e e

6.1 General.......ccoe.

6.2 Valves for gas or vapour relief ...

6.3 Calculation of CAPACILY ... oot
7 Thermodynamic Properties ... €

7.1 Steam data........cc,

7.2 Value of C as a function of k

7.3 Theoretical capacity correction factors. for’sub-critical flow (Kp)

7.4 Estimating chart for compressibility factor, Z..........

7.5 Capacity correction factor for ViSCOSIEY, Ky ...

7.6 ProPerties Of ASES. ... et
8 Minimum requirements for helicallcompression Springs...............c . 23

8.1 LOT3 1<) - O o SO

8.2 Materials............

8.3 Marking................

8.4 Dimensions..........Sx0.

8.5 Spring plates /BUttons......cicscinn

8.6  Inspection,testing and tolerances
9 Minimum requirements for safety valve disc Springs ... 27

9.1 GEIEIAL ). et

9.2 Materials

9.3 Marking ...............

9.4 IDIINUEIISTOTLS e e 27

9.5 Inspection, testing and TO1EIaANCES ...t s 27
Anan A'(informative) Examples of capacity calculations for various media ... fo. 28
Bibliography

© IS0 2013 - All rights reserved

iii


https://standardsiso.com/api/?name=15565bfd3ca531172979931345449548

ISO 4126-7:2013(E)

Foreword

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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Safety devices for protection against excessive pressure —

Part 7:
Common data

1 Ppcope

This|part of ISO 4126 specifies requirements for safety valves. It contains information Whiclj is common
to IS0 4126-1 to ISO 4126-6 to avoid unnecessary repetition.

For flashing liquids or two-phase mixtures, see ISO 4126-10.

The pser is cautioned that it is not recommended to use the ideal gas formula presented in 6.3 when the
religving temperature is greater than 90 % of the thermodynamic criticaltemperature and the relieving
presgure is greater than 50 % of the thermodynamic critical pressure."Additionally, condensation is not
congidered. If condensation occurs, the method presented in 6.3 shauld not be used.

2 Normative references

The [following documents, in whole or in part, are nogmatively referenced in this documpent and are
indigpensable for its application. For dated refereiices, only the edition cited applies. Hor undated
references, the latest edition of the referenced doctiment (including any amendments) appligs.

ISO #126-1, Safety devices for protection againstexcessive pressure — Part 1: Safety valves

ISO #126-2, Safety devices for protection against excessive pressure — Part 2: Bursting disc safety devices

ISO §126-4, Safety devices for protection against excessive pressure — Part 4: Pilot operated sgfety valves

ISO $#126-5, Safety devices for pfotection against excessive pressure — Part 5: Controlled safety pressure
relief systems (CSPRS)

3 [erms and definitions

For the purposes®©fthis document, the terms and definitions given in ISO 4126-1, ISO 4126-2|1SO 4126-4
[SO #126-5 and\the following apply.

NOTE Pressure unit used in ISO 4126-7 is the bar (1 bar = 105 Pa), quoted as gauge (relative tolatmospheric
presguré), or absolute as appropriate.

31

safety valve

valve which automatically, without the assistance of any energy other than that of the fluid concerned,
discharges a quantity of the fluid so as to prevent a predetermined safe pressure being exceeded, and
which is designed to re-close and prevent further flow of fluid after normal pressure conditions of

Serv

ice have been restored

Note 1 to entry: The valve can be characterized either by pop action (rapid opening) or by opening in proportion
(not necessarily linear) to the increase in pressure over the set pressure. The use of the term safety valve in this
part of ISO 4126 applies to other valve types as covered in ISO 4126-1, ISO 4126-4 and ISO 4126-5.

© IS0 2013 - All rights reserved
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3.2
set pressure
predetermined pressure at which a safety valve under operating conditions commences to open

Note 1 to entry: It is the gauge pressure measured at the valve inlet at which the pressure forces tending to open
the valve for the specific service conditions are in equilibrium with the forces retaining the valve disc on its seat.

3.3
maximum allowable pressure, PS
maximum pressure for which the protected equipment is designed

34
overpressyre
pressure infrease over set pressure, usually expressed as a percentage of the set pressure

3.5
relieving pressure
pressure uged for the sizing of a safety valve which is greater than or equal to the\sét pressure|plus
overpressufe

3.6
back pressure
pressure thpt exists at the outlet of a safety valve as a result of the pressure in the discharge syster

j=1

Note 1 to enflry: The back pressure is the sum of the superimposed and built-up back pressures.

3.7
built-up back pressure
pressure ex]sting at the outlet of a safety valve caused by flowthrough the valve and the discharge sy$tem

3.8
superimpagsed back pressure
pressure exiisting at the outlet of a safety valve at.the time when the device is required to operate

Note 1 to enflry: It is the result of pressure in thé discharge system from other sources.

3.9

flow area
minimum cfoss-sectional flow area‘fbut not the smallest area between the disc and seat) between [nlet
and seat which is used to calculate’'the theoretical flow capacity, with no deduction for any obstrudtion

Note 1 to enffry: The symbolis\A-

3.10
theoretical discharge capacity
calculated ¢apacity. expressed in mass or volumetric units of a theoretically perfect nozzle having a
cross-sectignal'flow area equal to the flow area of a safety valve

3.11
coefficient of discharge
value ofactual discharge capacity (fromtests) divided by the theoretical discharge capacity (from calculation)

3.12
certified (discharge) capacity
that portion of the measured capacity permitted to be used as a basis for the application of a safety valve

Note 1to entry: It may, for example, equal the a)measured capacity times the de-rating factor of 0,9, or b)theoretical

capacity times the coefficient of discharge times the de-rating factor of 0,9, or c)theoretical capacity times the
certified de-rated coefficient of discharge.

2 © IS0 2013 - All rights reserved
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3.13

dryness fraction

steam quality

measure of the relative vapour/liquid content of a steam quantity or stream. Expressed as the mass
fraction or percentage of vapour

4 Symbols and units

Table 1 — Symbols and their descriptions

Symbol Description Unit
A Flow area of a safety valve (not smallest area between the disc and seat) mm?2
C Function of the isentropic exponent, k -
Ky Theoretical capacity correction factor for subcritical flow -
Kq Coefficient of discharge 2 -
Kar Certified de-rated coefficient of discharge (Ky x 0,9) 2 -
Ky Viscosity correction factor -
k Isentropic exponent at relieving pressure and temperature -
Molar mass kg/kmol
n Number of tests -
Do Relieving pressure - absolute bar (abs)
Pb Back pressure - absolute bar (abs)
Pc Thermodynamic critical pressure - absolute bar (abs)
pr Reduced pressure -
PS Maximum allowable pressure bar (abs)
Q. Mass flow rate kg/h
qm Theoretical specific discharge capacity kg/(h-mm?2)
q'm Specific discharge.capacity determined by tests kg/(h-mm?2)
R Universal gaseonstant J{K-mol
Re Reynoldssiumber -
To Relievingtemperature K
Tc Thermodynamic critical temperature K
Tr Reduced temperature -
Ho Dynamic viscosity Pa-s
Vo Specific volume at relieving pressure and temperature m3/kg
X0 Dryness fraction of wet steam at the valve inlet at relieving pressure and -
temperature b
ks Steam pressure coefficient h-mm?2 bar (abs)/
kg
Z Compressibility factor at relieving pressure and temperature -

a  Kqand Kqr are expressed as 0,xxx.

b xgis expressed as 0,xx.

© IS0 2013 - All rights reserved 3
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5 Determination of safety valve performance

5.1 Determination of coefficient of discharge

The coefficient of discharge, Ky, is calculated from the following:

>
Kg=-12Tm ®
n
Kq shall be ¢alculated up to three significant decimal places. Any rounding shall be down.
5.2 (Criti¢al and subcritical flow
The theoretjical flow of a gas or vapour through an orifice, such as the flow area of a safety valve, increases
as the dowr]stream pressure is decreased to the critical pressure, until critical flowis'achieved. Fuifther
decrease in|downstream pressure will not result in any further increase in flow;
Critical flow occurs when
(k/(k-1))
Py |2 (2)
po \k+1
and subcritjcal flow occurs when
(k/(k=1))
Po (o 3)
P, \kl+1
5.3 Discharge capacity at critical flow
5.3.1 Dis¢harge capacity for steam
~07 Po
4, =0,4883C  |— 4)
VO
Formula (4] allows the use of-steam tables to obtain the specific volume of steam at various pressjures
and temperptures. The user)is cautioned that the direct use of this equation can lead to an error of nore
than 20 % as the temperature approaches the saturated or supercritical condition. An error of less fhan
1 % can only be achiéved at a steam temperature at least higher than 30 °C above saturation conditiTtn or
higher than| the result of 30+(po-200), in °C, using p, in bar above saturation or supercritical condifion.
A method including lower temperatures is described hereafter.
Alternative Y, threabove equatiomrcan bereart augcd asfotows:
—Po 5
In =3 (5)
where ks is the steam pressure coefficient.
pO VO
ki=—"—7— 6
®0,2883C (©)

© ISO 2013 - All rights reserved
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vore1 02883- YR 83183 ™

Values for the steam pressure coefficient, ks, can be obtained in Table 2. See 6.3.1 for background on the
development of Table 2.

This is applicable to dry saturated and superheated steam. Dry saturated steam in this context refers to
steam with a minimum dryness fraction of 98 % where C is a function of the isentropic exponent at the
relieving conditions.

' S KU/ R=T)
" = 3,948 k[k—] 8)

+1

NOTE2 3,948 = _ 3600 9)

J10° xR

The alue of k used to determine C shall be based on the actual flowingconditions at the prgssure relief
devife inlet and shall be determined from Table 3.

5.3.2 Discharge capacity for any gas under critical flow conditions

q = / =0,2883 C\/7 (10)

See Figure 1 for values of Z.

2 (k+1)/(k-1)
¢ = 3,948, [k| —— (11)
k+1

See Table 3 for rounded values for €.

5.4 | Discharge capacityfor’any gas at subcritical flow

§ =p,CK, /ZA; 20,2883 CK, % (12)

2k || Po
k—-1]|| p,

K - [ I (13)
it

See Table 4 for K}, values.

5.5 Discharge capacity for non-flashing liquid as the test medium in the turbulent zone
where the Reynolds number Re is equal to or greater than 80 000

q, = 1,61 [MJ (14_)

v

o]

© IS0 2013 - All rights reserved 5
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NOTE
1,61 =

360042

10410°

6 Sizing of safety valves

6.1 General

(15)

The certified de-rated coefficient of discharge Kqr of the safety valve shall be not greater than 90 % of

the coeffici

K, <0

[t is not per
determine f

it of distharge Kg determmined by test:

9K,

mitted to calculate the capacity with a lower overpressure than that at which the tes
low characteristics were carried out although it is permissible to calculate ‘the capacity

(16)

ks to
ata

higher reliejving pressure.

Valves havipg a certified de-rated coefficient of discharge established on critieal flow at the test pack
pressure may not have the same certified de-rated coefficient of discharge at;a higher back pressure; see
IS0 4126-1,{ISO 4126-3,1S0 4126-4 or ISO 4126-5, as applicable, for requirements for the certificatipn of
the coeffici¢nt of discharge of various valve types.

6.2 Valvgs for gas or vapour relief

No distinctjon is made between substances commonly refefred to as vapours: the term “gas” is us¢d to

describe bo

To calculatg
constant an

6.3 Calcylation of capacity

[th gas and vapour.

the capacity for any gas, the area and the coefficient of discharge shall be assumed {
d the equations given in Clause 5 shall bé used.

o be

The ideal gas formula presented in 6-3 should not be used when the relieving temperature is greater
than 90 % ¢f the thermodynamic critical temperature and the relieving pressure is greater than 30 %
of the therthodynamic critical pressure. Additionally, condensation is not considered. If condensdtion
occurs, the method presented im6.3 should not be used.
NOTE1 The equation to beapplied depends on the fluid to be discharged.
NOTE 2  Sge Annex A.forexample calculations.
6.3.1 Capacity\calculation for (saturated, superheated or supercritical) steam at critical flow
—
0. =0,2883 CAK,, \/& (17)
1%
o

Formula (17) allows the use of steam tables to obtain the specific volume of steam at various pressures
and temperatures. The user is cautioned that the direct use of this equation can lead to an error of more
than 20 % as the temperature approaches the saturated or supercritical condition. An error of less than
1 % can only be achieved at a steam temperature at least higher than 30°C above saturation condition or
higher than the result of 30+(po-200), in °C, using pg in bar above saturation or supercritical condition.
A method including lower temperatures is described hereafter.

© ISO 2013 - All rights reserved
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Alternatively, the above equation can be rearranged as follows:

. AK
Qp="—drFe (18)

S
where kg is the steam pressure coefficient,

k. =NPoVo (19)

S 0,2883C

Values for the steam pressure coefficient, ke, can be obtained in Table 2. The values of Table 2 were
estaplished by iterative calculations on nozzle flow using the following procedure:

a) [sentropicexpansionfromanozzleinletpressuretoseveral assumed throatpressuneswas calculated.

b) [Che mass flow rate per unit throat area (the ratio of the nozzle throat velpcity to the¢ coincident
specific volume) was calculated for each assumed throat pressure.

¢) [[he actual thermodynamic properties of steam according to IAPWS-IF97[1] were used for each
hssumed throat pressure.

d) [The iterative calculation procedure stops when the maximum ‘of mass flow is detected, this value
wvas used for establishing the value of ks.

6.3.2 Capacity calculations for wet steam

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

0,2883CAK, [P

. %
0 = 0 (20)

B Vi,

Alternatively, the above equation can-be rearranged as follows:

) = 2drPo (21)
kS XO
where ks is the steam préssure coefficient,

k. = YPo Vo< (22)

5 0,2883¢C

Valus forsthe steam pressure coefficient, ks, can be obtained in Table 2. The values of Table 2 were
estaplished by iterative calculations on nozzle flow using the following procedure:

a) Isentropicexpansionfromanozzleinletpressuretoseveral assumed throatpressureswas calculated.

b) The mass flow rate per unit throat area (the ratio of the nozzle throat velocity to the coincident
specific volume) was calculated for each assumed throat pressure.

¢) The actual thermodynamic properties of steam according to IAPWS-IF97[1] were used for each
assumed throat pressure.

d) The iterative calculation procedure stops when the maximum of mass flow is detected, this value
was used for establishing the value of ks.

© IS0 2013 - All rights reserved 7
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6.3.3 Capacity calculations for gaseous media

6.3.3.1 Capacity calculations for gaseous media at critical flow

. M p
=p CAK /— =(0,2883CAK f—" 23
Qm po dr ZTO dr VO ( )
A= Cn = O (24)
p GK / M 08:2883€K /p—_(’
“To\zr, v,
6.3.3.2 (Cqgpacity calculations for gaseous media at subcritical flow
. M p
Q =p|CAK, K |- =0,2883CAK K,  |—* (25)
m qg r ZTO r VO
NOTE Tp determine K}, see equation in 5.4 and Table 4.
See Figure ] for values of Z.
6.3.4 Capacity calculations for liquids
0 =11k K A [Bo—Po (26)
1%
See Figure 2 for values of Kj.
7 Thermodynamic properties

7.1 Steam data
I

The steam

7.2 Valug

The values

7.3 Theo

The theoref

essure coefficient data-are given in Table 2.

b of C as a functionyof k

bf factor C as affunction of the isentropic exponent are given in Table 3.

reticalcapacity correction factors for sub-critical flow (Kp)

icalcapacity correction factors for sub-critical flow (Kp) are given in Table 4.
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7.4 Estimating chart for compressibility factor, Z
The estimating chart which shows the compressibility factor Z depending on the reduced pressure is
given in Figure 1.

The reduced pressure and reduced temperature can be calculated using Formula (27) and Formula (28)
respectively.

P
pr=— (27)

P
f.=To (28)
TC
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P, Reduced Pressure

Key

Py Reduced pressure

Tr Reduced temperature
Z  Compressibility factor

Figure 1 — Estimating chart for compressibility factor, Z
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7.5 Capacity correction factor for viscosity, Ky
7.5.1 The capacity correction factor for viscosity, Ky is shown in Figure 2.

7.5.2 The following equation can also be used to determine K. It is an approximate curve fit for the
graph in Figure 2 and users should check the results for agreement with the curve. The equation should
not be used to extrapolate data beyond the curve axes’ limits.

(29)

-1,0
K, :[0,9935+ 2,878 342,75 ]

Re?®  Rel?®

7.5.3 Formula (30) can be used to calculate Reynolds Number.

| Qm ][4
e_[3,6u0] A (30)
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Figure 2 — Capacity correction factor for viscosity, Ky

7.6 Properties of gases

The properties of gases are given in Table 5.
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Table 5 — Properties of gases

Molecular Isentropic Critical pres- Critical tem- Critical
Gas Symbol mass, M exponent, k sure, pc perature, T, pr:astsil(l)re
kg /kmol at1,013 bag Pressure bar
(abs) and 15°C (abs) K
Acetylene C2H2 26,02 1,26 62,82 309,15 0,553
Air - 28,96 1,40 37,69 132,45 0,528
Ammonia NH3 17,03 1,31 112,98 405,55 0,544
Argon A (or Ar) 3991 1,66 48,64 151,15 0,488
n-Bufane C4H1o 58,08 1,11 36,48 426,15 0,583
Carbjon dioxide COy 44,00 1,30 73,97 304,25 0,546
Carbjon monoxide Cco 28,00 1,40 35,46 134,15 0,528
Chlofine Cly 70,91 1,35 77,11 417,15 0,537
Chlofodifluromethane CHCIF» 86,47 1,18 49,14 370,15 0,568
(R-2)
Ethape C2He 30,05 1,22 49,45 305,25 0,561
Ethylene C2Ha 28,03 1,25 5557 282,85 0,555
Hydijogen Hpz 2,015 1,41 12,97 33,25 0,527
Hydijogen chloride HCI 36,46 1,41 82,68 324,55 0,527
Hydijogen sulphide H2S 34,08 1,32 90,08 373,55 0,542
Isobyitane CH(CH3)3 58,08 1,1¢ 37,49 407,15 0,583
MetHane CHg 16,03 ;31 46,41 190,65 0,544
Methyl chloride CH3Cl 50,48 1,28 66,47 416,25 0,549
Nitrggen N2 28,02 1,40 33,94 126,05 0,528
Nitrqus oxide N20 44,02 1,30 72,65 309,65 0,546
Oxyden 02 32,00 1,40 50,36 154,35 0,528
Propane C3Hg 44,06 1,13 43,57 368,75 0,578
Propylene C3Heg 42,05 1,15 46,60 365,45 0,574
Suphur dioxide SO; 64,07 1,29 78,73 430,35 0,548
8 Minimum requirements for helical compression springs
8.1 | General
The ppring,manufacturer shall, if requested, supply a certificate stating that the springs have been made
from the\prescribed material, and have been tested in accordance with 1SO 4126-7.

The allowable stresses shall be based on previous satisfactory experience and the current understanding
of the behaviour of spring materials taking into consideration the temperature of the spring, the
environment and the amount of relaxation, which is permissible in service.

8.2 Materials

Safety valve spring materials shall be suitable for the intended service conditions.

8.3 Marking

Springs shall be marked by suitable means to ensure positive identification. When the identification
method is metal stamping or etching, it shall be confined to the inactive coils.
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In the case of stock springs, when the above is not practicable, identification shall be by a tag or other

suitable me

thod.

8.4 Dimensions

Subclause 8.4 provides dimensional requirements for helical springs. Deviations to these requirements

are permitt

8.4.1 Pro

The propor

ed if the springs design can be proven fit for service.

portion

Hon of the unlaaded ]nhgfh tothe mean diameter ofthe Cpring shallnot exceed five to

ne.

8.4.2 Spr
The spring i
the range 3
8.4.3 Coil

The pitch
nominal (c

8.4.4 End

Springs wit
coils, and g1

The ends of
atright ang
shall be wij

Smooth corj
equal to ong

The end coi

Springs wit]
parallel end

8.5 Spring plates/buttons

The spring

8.6 Inspq

ing index

ndex, i.e. the mean diameter of the coil divided by the diameter of the section, shall be w
to 12.

spacing

the coils shall be regular. The spring compression shall be no_greater than 80 % o
lculated) deflection from the free length to the solid length.

coils

h nominally parallel ends shall have both ends of each spring closed against the adjacen
ound.

the springs shall presenta flat bearing surface,of between 270° and 300° of the circumfer
es to the axis [see Figure 3 €)], so that when'placed on end on a horizontal plane the spf
hin the limits shown in Figures 3 a) and3 c).

sistent tapers to smooth edges shall be provided with a coil tip thickness approxim
p quarter of the section (bar/wire) diameter.

s shall not encroach upon-the specified inside and outside diameters [see Figure 3 €)].

h other than nominally‘parallel ends are allowed if the criteria for springs with nomij
s are met when the-spring plate(s)/button(s) is (are) fitted [see Figures 3 b) and 3 d)].

blates/buttons shall have a location, which allows the spring to rotate freely.

rction, testing and tolerances

thin

[ the

t full

ence
ings

htely

nally

8.6.1 Permanent set

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 cycles to solid in accordance with the safety
valve manufacturer’s specification or other appropriate standard. The spring shall be compressed to
solid at least three times before determining the initial free length. The spring shall then be compressed
to solid at least three more times before measuring the final free length. The permanent set shall not
exceed 0,5 % of the initial free length.
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8.6.2 Dimensional checks
Each spring shall be subjected to the following minimum checks:

a) load/length at the maximum compression at which the spring will be used, or the spring rate over a
given range below 80 % of the calculated total deflection, in the linear range;

b) dimensional check of coil diameter and free length;

c) dimensional check for end squareness; by standing the spring on a surface plate against a square
and measuring the maximum deviation between the top end coil and the square;

With springs having nominally parallel ends this shall be repeated with the spring reversed|end for end
[see|Figures 3 a) and 3 b)].

d) Himensional check for end parallelism, where appropriate; by standing the spring on a suirface plate
hnd measuring the difference between the levels of the lowest and highest @gints of thie surface of
Lhe upper end.

Thege measurements shall be repeated with the spring reversed end for end where applicable [see
Figulres 3 a) and 3 b)].
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The constants ‘e’ and ‘f’ in Figure 3 are to be determined by the valve manufacturer.

1 1

—

e)
Key
1 =exfreelength
2 =fxmean diameter of spring

NOTE1  When the end coil of the spring toes out from the spring outside diameter or into the inside diameter,
the toe in or out portion shall be ground to match the spring outside diameter or inside diameter as applicable.

NOTE 2  The flat bearing surface at the end of the spring shall be between 300° and 270° of the circumference.

Figure 3 — Illustration of an end coil

26 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=15565bfd3ca531172979931345449548

	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_3.1
	Section sec_3.2
	Section sec_3.3
	Section sec_3.4
	Section sec_3.5
	Section sec_3.6
	Section sec_3.7
	Section sec_3.8
	Section sec_3.9
	Section sec_3.10
	Section sec_3.11
	Section sec_3.12
	Section sec_3.13
	Section sec_4
	Table tab_1
	Section sec_5
	Section sec_5.1
	Section sec_5.2
	Section sec_5.3
	Section sec_5.3.1
	Section sec_5.3.2
	Section sec_5.4
	Section sec_5.5
	Section sec_6
	Section sec_6.1
	Section sec_6.2
	Section sec_6.3
	Section sec_6.3.1
	Section sec_6.3.2
	Section sec_6.3.3
	Section sec_6.3.3.1
	Section sec_6.3.3.2
	Section sec_6.3.4
	Section sec_7
	Section sec_7.1
	Section sec_7.2
	Section sec_7.3
	Section sec_7.4
	Table tab_a
	Figure fig_1
	Section sec_7.5
	Section sec_7.5.1
	Section sec_7.5.2
	Section sec_7.5.3
	Table tab_b
	Figure fig_2
	Section sec_7.6
	Table tab_5
	Section sec_8
	Section sec_8.1
	Section sec_8.2
	Section sec_8.3
	Section sec_8.4
	Section sec_8.4.1
	Section sec_8.4.2
	Section sec_8.4.3
	Section sec_8.4.4
	Section sec_8.5
	Section sec_8.6
	Section sec_8.6.1
	Section sec_8.6.2
	Table tab_c
	Figure fig_3
	Section sec_8.6.3
	Section sec_9
	Section sec_9.1
	Section sec_9.2
	Section sec_9.3
	Section sec_9.4
	Section sec_9.4.1
	Section sec_9.4.2
	Section sec_9.5
	Section sec_9.5.1
	Section sec_9.5.2
	Annex sec_A
	Annex sec_A.1
	Annex sec_A.2
	Annex sec_A.3
	Reference ref_1
	Reference ref_2
	Table tab_2
	Table tab_2___1
	Table tab_2___2
	Table tab_2___3
	Table tab_2___4
	Table tab_3
	Table tab_4
	Foreword
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Symbols and units
	5	Determination of safety valve performance
	5.1	Determination of coefficient of discharge
	5.2	Critical and subcritical flow
	5.3	Discharge capacity at critical flow
	5.4	Discharge capacity for any gas at subcritical flow
	5.5	Discharge capacity for non-flashing liquid as the test medium in the turbulent zone where the Reynolds number Re is equal to or greater than 80 000
	6	Sizing of safety valves
	6.1	General
	6.2	Valves for gas or vapour relief
	6.3	Calculation of capacity
	7	Thermodynamic properties
	7.1	Steam data
	7.2	Value of C as a function of k
	7.3	Theoretical capacity correction factors for sub-critical flow (Kb)
	7.4	Estimating chart for compressibility factor, Z
	7.5	Capacity correction factor for viscosity, Kv
	7.6	Properties of gases
	8	Minimum requirements for helical compression springs
	8.1	General
	8.2	Materials
	8.3	Marking
	8.4	Dimensions
	8.5	Spring plates/buttons
	8.6	Inspection, testing and tolerances
	9	Minimum requirements for safety valve disc springs
	9.1	General
	9.2	Materials
	9.3	Marking
	9.4	Dimensions
	9.5	Inspection, testing and tolerances
	Annex A
(informative)

Examples of capacity calculations for various media
	Bibliography

