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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
ical standardization.
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Windows and doors — Resistance to wind load — Test
method

1 S

cope

This document specifies test method to determine the resistance to wind load of completely assembled

wind

This
is ing

Interpational Standards and codes of practice.
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3.1

close
closin
canb

wsandnedestriandoorsetsof anvmaterialswhen exnosed tonaositive or negative te
T o4 ' T =)

fest method is designed to take account of conditions in use, when the window
talled in accordance with the manufacture's specification and the requirements

ocument does not apply to joints between the window or door frame anddthe building

locument is not intended to evaluate strength of the glass.

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 refetrences, only the edition cited
ed references, the latest edition of the referenced-document (including any amendmg

b13, Windows and doors — Air permeability —Jest method

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

O Online browsingplatform: available at https://www.iso.org/obp

C Electropedianavailable at https://www.electropedia.org/

d
g condition where movable 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)]

st pressures.

or door set
of relevant

ronstruction.

their content
applies. For
ents) applies.

owing apply.

1d IEC maintain termin¢logy databases for use in standardization at the following addresses:

ovable parts

3.2

fastened
closing condition where the movable partis restrained at one or more points by latching and/or locking

3.3

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

Note 1 to entry: The movable part is restrained by either:

a) a
b) a
¢ a

self-engaging fastener, or
roller catch, or

latch.
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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

frontal displacement

movement o

3.6

frontal deflq
maximum fr
ateachendg

3.7

a point on a frame member measured normal to the member

pction
bntal displacement (3.5) of a frame member minus half the sum of the frontal.displacei
f the member

relative fromtal deflection

frontal defled
deflection w.

Note 1 to ent}
distance betw

3.8
test pressur
difference bd

Note 1 to entr
higher than th

Note 2 to entr
lower than th

Note 3 to ent]
pressure is ap

For the purpo

P, applie

P, pulsat

P5 applie

tion (3.6) of a frame member divided by the length of the member over which the fi
hs measured

y: The length of the member over which the frontal deflection was measured is for examp|
een the ends of the member.

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

y: The test pressure is positive if the stati¢:air pressure inside the chamber of the test appar
at outside the test chamber.

y: The test pressure is negative if thestatic air pressure inside the chamber of the 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.

ce of these tests, thitee-sets of test pressure are defined:
l to measure deflections of parts of the test specimen;
ng pressure‘applied for 50 cycles to assess performance under repeated wind loads;

l to assess the safety of the test specimen under extreme conditions.

nents

rontal

le, the

htus is

htus is

sitive

The relation of

P+ P, and P, shall conform to the clients' needs or, as a default. use P, =0,5x P, and P, =1

b x Py.

4 Principles of test

The test consists of the application of a defined series of pressures (positive and negative) at which
measurements and inspections are made to assess relative frontal deflection and resistance to damage
from wind loads.

5 Testapparatus

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

results.
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5.2

5.3

5.4

NOTE

ISO 6612:2023(E)

Means for applying controlled test pressure to the test specimen.

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

Instrument suitable for measuring the quantity of air flow into or out of the chamber with an
accuracy of +5 % of the measured value for air flows greater than 1 m3/h and an accuracy of +0,05 m3/h
for air flows equal to or smaller than 1 m3/h.

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

the expanded

measurement uncertainty. For values of both error and expanded measurement uncertainty, refer to the last
calibration certificate of the instrument.

NOTE

5.5
+5 %

5.6
meas

5.7

5.8
of the

6 P

6.1

The t
the te

The s
effect]

The t

6.2

Meas
to be
is fixq

ired points with a resolution of 0,1 mm and an accuracy of +5 %,

2 Forvocabulary of metrology, see ISO/IEC Guide 99.

Means of measuring the test pressure applied across the test specimen, Within ar

Devices, such as dial gauges or displacement transducers, for-measuring disp

Means for fitting the measuring devices properly to ensuretheir stability during the

A measuring tape accurate to #1 mm to measure the.hgcessary dimensions (e.g. fray
test specimen.

reparation of the test specimen

Set-up of the test specimen

bst specimen shall be fixed as intended for use without any twists or bends which ¢
st results. The test specimen,shall be fully operable.

Liffness of the test rig and the fixing of the test specimen to it shall be sufficient to 4
s on the performance ofthe test specimen during testing.

st specimen shalhb@cleaned and its surfaces shall be dry.

Set-up of medsuring devices for frontal deflection

iring devices (see 5.6) shall be fixed in position at each end and at the centre of the fr
measured. Alternatively, a single measuring device shall be fixed at the centre of a rig
d+to'and supported as close as possible to the ends of the frame member to be measu

accuracy of

acements of

test.

ne members)

an influence

void adverse

hme member
id beam that
red.

NOTE

A frame member can be part of the opening element or the fixed frame.

For positioning of measuring devices, see Figures A.1 to A.4.

7 Test procedure

7.1

Preliminaries

The ambient temperature and humidity close to the test specimen shall be within the range of 10 °C to
30 °Cand 25 % to 75 % RH, and the test specimen shall be conditioned thus for at least 4 h immediately
before testing.

© IS0 2023 - All rights reserved
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The test specimen shall be brought into the defined closing condition in accordance with the
manufacturer’s instructions.

Figure B.1 shows the test sequence of the test to be carried out and the set of test pressures and their
features to be applied.

The test for air permeability in accordance with ISO 6613 shall be completed before testing the
resistance to wind load to test pressures P; and P,.

7.2 Deflection test

7.2.1 Geng¢ral
Record the lgngth of the members whose frontal deflection is to be measured in millimetres.

If several displacements or deflections are to be measured, they can be recorded either during one
sequence of fest pressure steps to P; or during as many sequences to P; as there are:fileasuremepts to
be made.

7.2.2 Positive pressure

Apply three|pressure pulses, each 10 % greater than the test pressure P;. The time to reagh the
maximum pilessure shall not be less than 1 s and it shall be sustained\for at least 3 s.

All the gaugds shall be set to zero or have their initial reading recerded.

Apply test pifessure equal P; according to the classification required for the test specimen, at a rate not
exceeding 100 Pa/s, either incrementally or continuously,

When the pifessure P; has been applied for 30 s, record the required frontal deflection(s) or fyontal
displacemenf(s).

Reduce the test pressure to 0 Pa, at a rate not.greater than 100 Pa/s and after (60 = 5) s record the
residual frontal deflection(s) or frontal displacement.

7.2.3 Negative pressure

Apply the procedure specified in- Z.2.2 using negative test pressures.

7.3 Repedted pressure test

The test spefimen shalltbe subjected to 50 cycles including negative and positive pressures, with the
following fedtures:

— test pregsurerequal P,;

— first step is negative, the next is positive as is the last of the sequence of 50 impulses;

— variation from P,_ to P,, and the reverse shall take (7 + 3) s; value P, is maintained at least for
(7 +£3)s.

After completion of the 50 cycles, open and close the moving parts of test specimen and note damage or
functioning defects, if any.

Repeat the test for air permeability in accordance with ISO 6613.

4 © IS0 2023 - All rights reserved
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7.4 Safety test

The test specimen shall be subjected to one cycle including negative and positive test pressure with the
following features:

After|the safety test, record whether the test specimen remains closed and.describe any
test specimen which have become detached.

8

Defleftion(s) and displacement, under pressure steps P;, and‘P;_ shall be recorded. Rel

test pressure equal P5;

negative test pressure is applied first;

variation from 0 Pa to P;_and back from P5_to 0 Pa shall take (7 * 3) s, the maximum test pressure

P5 shall be maintained for (7 + 3) s;

vhriation from 0 Pa to P3, and back to 0 Pa shall be the same duration as fox the pegative test

pressure Pj_.

Deflection

parts of the

ative frontal

defle¢tions shall be calculated in the form of fractions with the numerator equal tp 1 and the

denorpinator expressed to 3 significant figures.

9

Reco1ld any damage and operating defects.

10 Safety test

Any damage and failure which occur as well as any operating difficulties shall be recorded.

11 Test report

The t
and gections of thestest specimen showing the relevant members and the displacemer

Repeated pressure

est report shall stafe’the wind load measurement devices used for the test, a drawing of the face

t measuring

point. If needed,4¢'shall record on a drawing or a photograph of the test specimen, the location of any

damalge and operating defects.

The rgportshall contain as a minimum the following information:

a)
b)
‘)
d)
e)

f)

a|reference to this document, i.e. ISO 6612:2023;

the name of the test institution;
the date of the test;

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;

© IS0 2023 - All rights reserved
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g) adescription of at least one of the following closing conditions:
— closed,
— latched, and
— locked;

h) dimensioned drawings of all relevant details of the test specimen including cross section; the fixing
of the frame strikers (number of screws used for the fixing, and details into which material they are
screw-fixed) shall be clearly depicted in these drawings;

3 £ Eilots rs | Jass L 1 P2 S o o)
l) presenc Ul VUIILIIAtlVldl, L_y PC dllu CUITUILIVUIT LI-C. CIUSLC U, LalJC\.l uUVv<ill CL\,.),

j) test prog¢edures, including storage and conditioning prior to test, and mounting the test.spetimen
ready for test;

k) the test pressures used;

1) the test ¢(limates used;

m) the test results;

n) any deviptions from the procedure;

0) any unugual features observed.

6 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=a835d6e085aaa1e7c87d8ce799c1764e

ISO 6612:2023(E)

Annex A
(informative)

Deflection measurements

Key
A, B, 0D, E F G H measuring points set on a frame linked to test rig
EXAMPLE

B, is the measurement at the test pressure, P,

B, is the measurement at the test pressure of 0 Pa

B, - B}, is the frontal displacement of meeting stile

E, - E} is the frontal displacement of mullion

G, - G is the frontal displacement of transom

(Ap _Ao)+(Cp _Co)

The frpntal deflection meeting stileis: (B, —B, ) -

2
(D, -D,)+(F, —-F,)
The frpntal deflection ofmultion is: (E, —E, )- P > P_°
(E,—E,)+(H,—H,)
The frpntal deflection of transom is: (G, —G, ) - P_o 5 P_©

Figure A.1 — Measuring points on a double leaf window and fixed parts

©1S0 2023 - All rights reserved 7
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&

a) [Fest pressure equal to 0 Pa

Key

L width an
M, frontal dg
M’ frontal d¢

p
The frontal de|

The relative fr

1 /or height (mm)

flection at test pressure, 0 Pa
flection at test pressure, P,
flectionis: F,=M', - M',

F,

pntal deflection is: Frp =Tp

Figure A.2 — Single gauge measurements relative to the frame

b) Test pressure equatto P,
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A, A
fi_ﬂ—@ 2

(G - — k@ -

B, » By
a) Test pressure equal to 0 Pa b) Test pressure equal to P,
Key
A, fijontal deflection at top at test pressure, 0 Pa L width and/or height (mm)
A, fijontal deflection at top at test pressure, P; M, frontal deflection at centre at test presfsure, 0 Pa
B, fiontal deflection at bottom at test pressure, 0 Pa M]D frontakdeflection at centre at test presure, P;
Bp fijontal deflection at bottom at test pressure, P;

The frpntal displacementis: D, = M, - M,

(Ap _Ao)+(Bp _Bo)
2

The frpntal deflection is: F, =(M, —M,)—

F
The rdlative frontal deflection is: F, = Tp

Figure A.3 — Three-gauge measurements relative to the frame

L, Ap

Ly

a) Single leaf door

©1S0 2023 - All rights reserved 9


https://standardsiso.com/api/?name=a835d6e085aaa1e7c87d8ce799c1764e

ISO 6612:2023(E)

4,

Key

B, f
Bp f1
A, fy
AlD f1
M, fy
Mp f1
Ll’ Lz, L3, L4 d
The frontal de

The relative fr

The relative fr]

L,

Ls

b) Double leaf doors

ontal deflection at lock at test pressure, 0 Pa

ontal deflection at lock at test pressure, P,

ontal deflection at door hinge at test pressure, 0'Pa
ontal deflection at door hinge at test pressure, P;
ontal deflection at centre at test pressute, 0 Pa
ontal deflection at centre at test pressure, P,
stance (mm)

(Ap _A0)+(Bp _Bo)

10

flection is: F, =(M, — Mg\~ 5
pntal deflectionsingle leaf door) is: Fp = -
L +L o+
Fp
pntal deflection (double leaf door) is: F.,, =—————
P L+ L+ g+,
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