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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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Windows and doors — Air permeability — Test method

1 S

cope

This document specifies the test method to determine the air permeability of completely assembled
windows and pedestrian door sets of any material, when exposed to positive or negative test pressures.
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3.1

close
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3.2
faste
closin

3.3

$0 Online browsing platform: available at https://www.iso.org/obp

led in accordance with the manu
hational Standards and codes of practice.

ocument does notapply to joints between the window or door frame and the building

ormative references

bllowing documents are referred to in the text in such a way-that some or all of
tutes requirements of this document. For dated references; only the edition cited
ed references, the latest edition of the referenced document/(including any amendmg

496, Windows and pedestrian doors — Vocabulary

erms and definitions

e purposes of this document, the terms and definitions given in ISO 22496 and the fol

C Electropedia: available at.https://www.electropedia.org/

d
g condition where 1hovable parts rest in or at the fixed parts in a way in which the nj
e fastened (3.2)-latched (3.3) and/or locked (3.4)]

hed

w—or door set is

of relevant

ronstruction.

their content
applies. For
ents) applies.

owing apply.

1d IEC maintain terminology databases for use in standardization at the following addresses:

ovable parts

g condition where the movable part is restrained at one or more points by latching and/or locking

latch

ed

fastened (3.2) condition where the movable part is returned to its closed (3.1) position and restrained

Note 1 to entry: The movable partis restrained by either:

a) a
b) a

¢ a

self-engaging fastener, or
roller catch, or

latch.

© IS0 2023 - All rights reserved


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=73d9ed5480b6de650d135b8728ece949

ISO 6613:2023(E)

3.4
locked

fastened (3.2) condition where the movable part is further restrained in the closed (3.1) position by
additional operations to engage integrated locking devices which affect the product’s characteristics

Note 1 to entry: The restraining in the closed position is done by additional operations of, for example, handle,
key, automatic devices or electronic devices.

Note 2 to entry: Integrated locking devices are, for example, nut bolts or deadbolts.

3.5

test pressure

difference be

Note 1 to entr]
higher than tH

Note 2 to entr]
lower than th

Note 3 to ent|
pressure is ap|

3.6

air permeal
amount of ai
caused by th

3.7

opening joint

line of discoq
be opened by

Note 1 to entr]
Note 2 to entr]

3.8

tween the static air pressures inside and outside of the test chamber

y: The test pressure is positive if the static air pressure inside the chamber of the testappar
at outside the test chamber.

y: The test pressure is negative if the static air pressure inside the chamber of-tlie test appar
t outside the test chamber.

ry: The intended “outside” of the specimen shall be facing to the side, from where the p

plied.

ility
- passing through all joints between casement or leaf ahd frame profiles of a test spe
b test pressure (3.5)

tinuity between either a frame and its matched component or two components whig
 means of their building hardware

y: Conventionally, this discontinuity is.as seen from the opening face of the test specimen.

y: See Figures 1 to 6.

length of op

ning joint

length of the [ine of discontinuity-between either a frame and its matched component or two compo
which can bq opened by means of'their building hardware

Note 1 to entrfy: The lengthfjeint should be expressed in metres.

Note 2 to entrfy: Actualdength of gaskets or seals fitted into the underlying profiles of the components or jo

components

ilt int6:opening parts are not relevant.

htus is

htus is

sitive

Cimen

h can

nents

ints of

Note 3 to entrfy{Se€ Figures 1 to 6.

39

overall area
area of the test specimen measured parallel to the glazing or the leaf

Note 1 to entry: The overall area should be expressed in square metres.

Note 2 to entry: See Figures 1 to 6.

4 Principles of test

The test consists of the application of a defined series of test pressures (positive and negative) and at

each test pre

ssure measurement of the air permeability with a suitable test device.
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5 Test apparatus

5.1 A chamber with an open side to which the test specimen can be fitted. It shall be co
as to be able to withstand the test pressures without deflecting to an extent likely to influ
results.

5.2 Means for applying controlled test pressure to the test specimen.

5.3 Means of producing rapid changes in test pressure, controlled within defined limits.

nstructed so
ence the test

5.4 |Instrument suitable for measuring the quantity of air flow into or out of the chamber with an

accurpcy of +5 % of the measured value for air flows greater than 1 m3/h and an accuradyq
for aif flows equal to or smaller than 1 m3/h.

NOTE|1  Accuracy is equal to plus minus the sum of the amount of the error plus the amount of]

£+0,05 m3/h

the expanded

measyrement uncertainty. For values of both error and expanded measurement Uncertainty, refer to the last

calibration certificate of the instrument.

NOTEf2  For vocabulary of metrology, see ISO/IEC Guide 99.

5.5 |Means of measuring the test pressure applied across the‘test specimen, within
of +5 PA.

5.6 |Means of sealing all joints of the test specimen, when required.

6 Preparation of the test specimen

The test specimen shall be fixed as intended for use without any twists or bends which ¢
the tgst results. The test specimen shall be'fully operable.

The t¢st specimen shall be cleaned and-its surfaces shall be dry.

Ventilation devices, if any, shallbetaped over, except when it is required to determine the :
flow §hrough such devices.

7 'lest procedure

7.1 |Preliminaries

The ambienttemperature and humidity close to the test specimen shall be within the ran
30 °Cland\25 % to 75 % RH, and the test specimen shall be conditioned thus for atleast 4 h
beforg testing.

an accuracy

an influence

hmount of air

e of 10 °C to
immediately

Temperature shall be measured to within +3 °C and relative humidity to within +5 %.
pressure shall be measured to within +1 kPa.

Atmospheric

The test pressure shall be applied in steps of 50 Pa up to 300 Pa and from 300 Pa in steps of 150 Pa.

The air permeability result shall be stated with three significant digits. The accuracy shall also be

stated (see 5.4).

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=73d9ed5480b6de650d135b8728ece949

ISO 6613:2023(E)

7.2 Air permeability of the test chamber

7.2.1 General

Determine the procedure to follow in accordance with what is known about the air permeability of the
test chamber.

7.2.2 Test chamber with known air permeability

Assume the air permeability of the test chamber is zero if it is less than 5 % of the maximum air
permeability permitted throughout the range of the classification that is attributed to the test specimen.

If this is not|the case, measure the air permeability of the test chamber as described in 7.2.3 un|ess it
is known and shown to be approximately constant within the limit of accuracy of the measur¢ment
recorded by the test laboratory.

In no case shall the air permeability of the test chamber exceed 30 % of the overallair permeabi|ity of
the test specjmen and the test chamber.

7.2.3 Test|chamber with unknown air permeability

Seal all join{s in the test specimen with adhesive tape or an airtight sheet covering the wholg test
specimen.

Measure the|air permeability of the test chamber with negative test pressures as described in 74, but
without pregsure pulses.

After detern}ining the air permeability of the test chambef;'remove the adhesive tape or airtight{sheet
covering the|test specimen. In no case shall the air pernieability of the test chamber exceed 30 % [of the
overall air pgrmeability of the test specimen and thetest chamber.

7.3 Overall air permeability of the test'specimen and the test chamber — Positive
pressures

7.3.1 Gengeral

All the opening parts of the test-specimen shall be opened and closed at least once before the tesft. The
test specimejn shall then be broeught into the closing condition in accordance with the manufacturer’s
requirementg.

Measure thelair permeability of the test specimen with positive test pressures as described in 7..2 or
7.3.3 (see Figures A.1and A.2).

7.3.2 Meapurement of the air permeability for windows and external pedestrian door sets

Apply three pressure pulses each 10 % greater than the maximum test pressure to be used in the test
or 500 Pa, whichever is greater. The time to reach the maximum test pressure shall be not less than 1 s
and the pressure shall be sustained for at least 3 s. Apply positive test pressure steps as specified in 7.1.
Measure and record the air permeability at each step. The duration of each step shall be sufficient to
allow the test pressure to stabilize before the air permeability is measured.

This subclause is applicable to alternative internal door sets to 7.3.3.

7.3.3 Measurement of the air permeability for internal pedestrian door sets

Apply three pressure pulses each 10 % greater than the maximum test pressure to be used in the test
or 150 Pa, whichever is greater. The time to reach the maximum test pressure shall be not less than 1 s
and the pressure shall be sustained for at least 3 s. Apply positive test pressure steps as specified in 7.1.

© IS0 2023 - All rights reserved
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Measure and record the air permeability at each step. The duration of each step shall be sufficient to
allow the test pressure to stabilize before the air permeability is measured.

7.4 Overall air permeability of the test specimen and the test chamber — Negative
pressures

All the openable parts of the test specimen shall be opened and closed at least once before the test.
The test specimen shall then be brought into the defined closing condition in accordance with the
manufacturer’s instructions.

Measure the alr permeablllty of the test spec1mer1 and test chamber w1th negatlve test pressures as
descrfbed 1T [ e i nternal door
sets (fee Flgures A.1 and A.2).

8 lest results

8.1 |Adjust the result of the air flow measurements of the test specimen, §,, at each step to calculate
the air flow, Q,, at normal conditions (T, = 293 K, p, = 101,3 kPa), considering the actual femperature,
Ty, eqpressed in Celsius degrees and the atmospheric pressure, p,, expressed in kPa, durirg the test.

293 Px

D=0 33, 1013

@)

wher¢

3
Qo s the air flow, in cubic metre per hour (mT );

3
Ux  is the air flow measurements of the test specimen, in cubic metre per hour (mT );

Ty isthe actual temperature, in'dégree Celsius (°C);

pl isthe atmospheric pressure, in kilo Pascal (kPa).

8.2 |For a test specimen; the air permeability at each step is equal to the overall air permeability
adjusted in accordance.with 8.1 minus the air permeability of the chamber, when not zerg, adjusted in
accorflance with 8.1,

8.3 |Using the léngth of the opening joint as defined in 3.7 and the overall area as defined in 3.9,
calculate the*air permeability in terms of m3/(h - m) and m3/(h - m?2) expressing the results to two
signifficantifigures.

8.4 "Recordoma graph the air permeability, @, Tetated to the tengtirof the joint, @, and the overall
area, Q,, for each pressure step.

9 Testreport

The test report shall state the airflow measurement devices used for the test and, if needed, record on
a drawing or a photograph of the test specimen, the location of any significant points or air leakage
observed. The report shall contain as a minimum the following information:

a) areference to this document, i.e. ISO 6613:2023;
b) the name of the test institution;

c) the date of the test;

© IS0 2023 - All rights reserved 5
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d)

f)
g)

h)

all necessary references to identify the test specimen and the method of sampling;

all relevant details concerning the dimensions of the test specimen, its materials, design,
construction and manufacture and its surface finish and fittings, including building hardware,
locking points, their position and specific design (e.g. with/without rear-engaging, mushroom

cams), relevant gaskets and/or seals with positions of the gaps where they are seated;
the exposed face: opening inwards or outwards;
a description of the closing conditions, as tested:

— closed,

— latclled, and
— lockpd;

dimensi¢pned drawings of all relevant details of the test specimen including cross-Section; the
of the frame strikers (number of screws used for the fixing and details into which’material th
screw-fiked) shall be clearly depicted in these drawings (see Figures 1 to 6);

presenceg of ventilation, type and condition (i.e. closed, taped over, etc.);

the test method;

fixing
by are

the test [procedures, including storage and conditioning prioizto the test, and mounting the test

specimep ready for test; measurement uncertainty;
the test ¢limates used;

the test yesult;

any deviptions from the procedure;

any unugual features observed.

© IS0 2023 - All rights reserved
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B, ¢asement width

Br  frame width

H, ¢asement height

H; firame height

The lepgth of opening joints is: 2 Hy + 2 By,
The oYerall area‘is: Hy x Br.

Figure 1 — Single leaf test specimen
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casement width

B;  frame width

H, casement height

Hyp  frame height

The length of opening joints is: 3 Hy + 2 By,
The overall area is: Hy x By

Figure 2 — Double casement
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B, casement width
Br  frame width
H, casementheight

Hp  frame height

The length of opening joints is: 2 Hy + 2 B,

The overall area is: Hy x Br.
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The length of opening joints is: 2 Hy + 2 By,
The overall area is: Hy x Br.

Figure 4 — Single leaf test specimen with fixed glazing
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Figure 5 — Single leaf test specimen with fixed glazing, extension profiles and shutter boxes
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Figure 6 — Pedestrian external/internal door set
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