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Foreword

[SO (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.

Thé procedures used to develop this document and those intended for its further maintenance are descri
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different ty
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SO document should be noted. This document was drafted in accordance with the editorial rules of
[EC Directives, Part 2 (see www.iso.org/directives).

draws attention to the possibility that the implementation of this document may involve the use of]

hts in respect thereof. As of the date of publication of this document, ISO had notyreceived notice of]
ent(s) which may be required to implement this document. However, implementefs are cautioned t
5 may not represent the latest information, which may be obtained from the patent database availabl
rw.iso.org/patents. ISO shall not be held responsible for identifying any or all stch patent rights.
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/ trade name used in this document is information given for the conyenience of users and does
stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressi
hted to conformity assessment, as well as information about ISO's adherence to the World Tr
anization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.hf
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s document was prepared by Technical CommitteexISO/TC 86, Refrigeration and air-condition
committee SC 1, Safety and environmental requirements for refrigerating systems, in collaboration with
opean Committee for Standardization (CEN) Teechnical Committee CEN/TC 182, Refrigerating syste
bty and environmental requirements, in accordance with the Agreement on technical cooperation betw
and CEN (Vienna Agreement).

nplete listing of these bodies can be found at www.iso.org/members.html.

F feedback or questions on this document should be directed to the user’s national standards body.
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Refrigerating systems and heat pumps — Valves —
Requirements, testing and marking

AMENDMENT 1

Tahle 1

Replace the Ky, L and Qy; rows with the following rows:

Kyt Flow coefficient of the valve m3/h
L Leakage percentage %

Q. Valve leakage mass flow rate measured with air kg/h
Replace the Qy row with the following two rows:

Qui Valve leakage volume flow rate measured upstreatn with air m3/h
Qvb Valve leakage volume flow rate measured dowfistfeam with air m3/h
7.6

Replace the entire subclause 7.6 with the following:
7.6| Seat tightness
7.6{1 General

Subjclause 7.6 applies to components where internal seat tightness is a design feature. The seat tightness

shall be classified according toiTable 3.

Th¢ maximum leakage percentage, L, is calculated as described in 7.6.2. The maximum values of L for a gi

sedt tightness class are listed in Table 3.

ven
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Table 3 — Type test requirements for seat tightness

Seat tightness class Maximum leakage percentage, | Maximum leakage volume flow rate, Q;,, measured

L2 downstream?
A — Zero bubbles or equivalent measured during one minuteP
B — Zero bubbles or equivalent measured during one minute
C 0,002 % —¢
D 0,01 % —¢
E 0025 9% —cC
F 0,05 % —¢
G 0,1 % —¢
H — _d

a | For type test the manufacturer shall measure the leakage at ambient temperature covering the whole differéntial pressure
range. For manual valves, see Table 4 for suggested upper limits to the maximum differential pressure.

b | For safety valves the manufacturer shall measure the leakage up to 0,9 x set pressure of the valve,

¢ | The maximum downstream leakage volume flow rate corresponding to the maximum leakage-pebcentage can be calculated
usipg Formula (3) in 7.6.2.

w

d | For seat tightness class H, testing shall be conducted to verify the seat tightness specified.inthe technical documentation|

Th¢ required seat tightness class depends on the intended application of the-valve:

a) | Valves leading to the atmosphere permanently shall be seat tightness class A.

b) | Valves leading to the atmosphere during service shall be seat tightness class A or B.
c) | For other valves, seat tightness classes with lower requirements are allowed.
NOTE1 Components with several valve seats, can have seéveral seat tightness classes.

NOTE 2  Safety valves are examples of valves whereseat tightness class A is required, while most stop valves will
reqpire seat tightness classes A or B.

Forl manually closed valves, when testing the-seat tightness, the seat shall be closed before the test applyling
thelprescribed closing force.

Foi| valves of the double seating type.stich as many gate, plug, and ball valves, the test pressure shal] be
applied successively to each end of the closed valve and tightness to the opposite end checked.

As plternate methods for valves*with independent double seating (such as double disc or split wedge gate
valyes), at the option of the manufacturer, the pressure may be applied inside the bonnet (or body) of [the
closed valve and each seat.checked for tightness at the valve ports, or the pressure may be applied to [the
valye ports and the sGniof seat leakage measured at the bonnet (or body). These alternate methods rhay
be psed at the optiényof the manufacturer for valves with single discs (such as solid or flexible wedge date
valyes) provided.a supplementary closure member test across the disc is performed.

Forjother valve'types, the test pressure shall be applied across the closure member in the direction produding
thel most advérse seating condition. For example, a globe valve shall be tested with pressure under the djisc.
A check valve, or other valve type designed, sold, and marked as a one-way valve, requires a closure test dnly
in ghe-appropriate direction. A stop check valve requires both tests.

7.6.2 Seat tightness: type test
The leakage percentage L is specified for the flow directions for which the valve is designed to shut off the flow.

The manufacturer shall measure the leakage covering the whole differential pressure range for which the
valve is designed using gas (for instance air or nitrogen). The leakage percentage L shall not exceed the
limits given in Table 3 for type test.

For seat tightness class H the leakage percentage, L, shall be specified in the technical documentation.

© IS0 2024 - All rights reserved
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Two-directional valves shall be measured in both directions.
The greatest value measured is used for calculating the leakage percentage, L, by means of Formula (1), (2) or (3).

When measuring the leakage rate of the seat, the seat shall be closed before the test applying the prescribed
closing force.

The leakage percentage, L, is determined using Formula (1) or (2) or (3):

O

L=100 x — €9)]
31,6-Kys AP - pq
or
L=100 x Qs 2)
31,6 Ky - %
P1
or
Qvz- P2
L=100 x (3)
31,6 Ky /AP py
whpre

Q,, isthevalveleakage mass flow rate measured with air inkg/h;

Qy; isthe valve leakage volume flow rate measured upstream with air in m3/h;
Qy, isthe valve leakage volume flow rate measuredidownstream with air in m3/h;
Kys  isthe flow coefficient of the valve in m3/h;

Ap  isthe test pressure difference across:the valve in bar;

P is the upstream density in kg/m?3;

Py is the downstream density.inykg/m3.

NOTE1 Theabove Formulae are ignoring the piping geometry factor, the Reynolds number factor and the expangion
facfor. A more general formula canbe found in IEC 60534-2-1, Formula 5, where the factor 31,6 is the constant Ny,

EXAMPLE1 A valve has Kjgequal to 0,5 m3/h and the maximum seat leakage Q, measured downstream of|the
valye is 0,02 liter air per minute (= 0,001 2 m3/h) with air inlet temperature of 20 °C, inlet pressure of 6,5 bar pnd
outlet pressure of 1 bar(Phe upstream density of air at 20 °C and 6,5 bar is 7,742 kg/m3, and the downstream denfity
is 1}194 kg/m3. L can®h¢n be calculated to L = 100 % x 0,001 2 x 1,194 /(31,6 x 0,5 x (5,5 x 7,742)%.5) = 0,001 4 %.

EXAMPLE 2  Alyalve has K¢ equal to 300 m3/h and the maximum seat leakage Q,, measured downstr¢am
of the valve is\I"m3/h. Conditions are as in Example 1. L can then be calculated to L = 100 % x 1 x 1,194 /
(31}6 x 300.%(5,5 x 7,742)05) = 0,001 9 %.

NOTE.2\, * Given a leakage percentage and flow coefficient of a valve, the corresponding leakage flow for a diffefent
fluid “than air can be estimated for a given set of operating conditions using Formula (1), see Annex N for mjore
information.

NOTE 3 A simplification is made by omitting the piping geometry factor and the expansion factor in Formulae (1)
to (3). This means that the true leakage rates in some cases will be somewhat lower than calculated. Leaving out the
expansion factor in Formulae (1) to (3) will give a small deviation towards smaller true leakage rates at small Ap. With
rising Ap the true leakage rate can decrease to 50 % of the calculated leakage rate.

Valves with back seat shall be checked to ascertain that the back seat is sufficiently tight to allow change of
valve packing without danger to the operator.

© IS0 2024 - All rights reserved
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Replace the entire subclause 9.3 with the following:

9.3

Seat sealing capacity

This clause applies to components where internal seat tightness is a design feature.

For seat tightness class A to G as defined in 7.6.1 each valve shall be tested.

For_a given seat tightness class, the calculated leak percentage (calculated from the measured leakage r

te)

or {
for

The
be

If 4
det

he measured bubbles per minute shall be less than the limits given in Table 5. Acceptable leakageitz
seat tightness class B are given in Table 6.

e differential pressure, Ap, given in Table 5 shall be used in the tests, and the measuring equipment s}
hble to detect a leakage rate corresponding to the limits given in Table 5.

ny changes are made to the test procedure as described above (e.g. in the case of\a helium leak
ection test) the test shall be carried out in a manner which ensures a reliable assessment.

Table 5 — Production test requirements for seat tightness

tes

nall

hge

Maximum leakage

Seat tightness class Test pressure percentage, L, or maximum buly-

bles per minute

Maximum differential pressure? P.~’| Zero bubbles or equivalent measur
during one minute ¢

ed

Maximum differential pressure? Depends on seat diameter® d

5,5 bar 0,002 %

5,5 bar 0,01 %

5,5Mar 0,025 %

55 bar 0,05 %

Qlmm|o|olw| >

5,5 bar 0,1%

He — —

For

For manual valves, see Table 4 for suggested upper limits to the maximum differential pressure.

For safety valves, the maximum differential pressure shall be the to 0,9 x set pressure of the valve.

For tightness classes A and B the number of bubbles or equivalent is measured downstream of the valve.
See Table 6 for acceptable leakagérates for seat tightness class B.

For seat tightness class H, testing should be carried out to verify the seat tightness specified in the technical documentat
instance by statistical métheds.

© IS0 2024 - All rights reserved
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Table 6 — Acceptable leakage rates for seat tightness class B
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Seat diameter

Allowable leakage rate

(mm) (bubbles/min)?2
<25 5
25 5
32 7
40 9
50 1
65 14
80 18
100 22
125 28
150 34
200 45
> 200 45

a

1 bubble/min = 1 mm3/min

10.p

Renpumber the existing "Table 6" as "Table 7" and replace all existing cross-references to "Table 6" w

"Table 7" (in 7.2, 9.1 and 10.3).

Annex N
Addl a new Annex N:

ith
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