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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-govern
Internationg

Internationg
The main t
adopted by
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Attention is
rights. ISO

ISO 20492-
Product corn

mental, in_fiaison with 150, also take part In the Work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting:“Publication as

| Standard requires approval by at least 75 % of the member bodies casting avote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee 1ISO/TC 160, Glass)in building, Subcommittee S
siderations.

consists of the following parts, under the general title Glass in buildings — Insulating glass:
Durability of edge seals by climate tests

Chemical fogging tests

Gas concentration and gas leakage

Test methods for the physical attributes of edge seals

the
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tent
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ISO 20492
— Part1:
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— Part 3:
— Part 4:
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Introduction

This part of 1SO 20492 consists of a series of procedures for testing the performance of pre-assembled,
permanently sealed insulating glass units or insulating glass units with capillary tubes that have been

inte

Thig

the

The]
diffd

in

Approach 2 addresses requirements for markets such as Europe. Each approach includes s
methods and specifications pertaining to minimum requirements for the durability of edge seals

ntionally left open. This part of ISO 20492 is intended to help ensure that

energy savings are made, as the U-value and solar factor (solar heat gain coefficient) do
significantly;

health is preserved, because sound-reduction and vision do not change significantly;

safety is provided because mechanical resistance does not change significantly.

broduct (i.e. CE marking or other regulatory groups) is also included.

re are distinct markets to be considered for insulating glass. As within each market there a

part of 1ISO 20492 also covers additional characteristics that are importantito the trade, and

rences with respect to rebate sizes, vision lines and methods ofv@application, two approaches 4

not change

marking of

re technical
re included

is part of ISO 20492. Approach 1 addresses requirements for markets such as North America.

testp.

Thi

part of ISO 20492 does not cover the physicalirequirements of sealed glass insulating ur

appparance, thermo-physical properties, heat and.light transmission and glass displacement.

Thel main intended uses of the insulating glass-units are installations in buildings and construction

win
radi

NOT
seal
ultrg
for
AST

The
sea

Sea
imm

btion exists at the edges.

E
Bnt glazing systems, it is still necessary to review factors such as sealant longevity when exposed
violet light and the structural properties of the sealant for these applications. For more information on the
structural sealant glazifg- applications, reference can be made to ASTM C1369[', ASTMC
M C1265 [3],

test methods.if this part of ISO 20492 are intended to provide a means for testing the perform
ing system andconstruction of sealed insulating glass units.

led, insulating glass units tested in accordance with these methods are not intended fq
ersion’in water.

Th

ows, doors, curtain walling, skylights,"roofs and partitions where protection against direg

parate test
by climate

its such as

5 such as in
t ultraviolet

In cases where there is.ne protection against direct ultraviolet radiation at the edges, such @s structural-

to long-term
requirements
1249121 and

ance of the

r long-term

- £ & b 1 [y 1 (- L Il I s n P | skl 1
UpPUUNS TUTITOUTTY apply UTly 10U oTadlTU, TTMouldllTy Ylaso UTlio Uial alrc LUTNSUuticUu WillT ylidso.

The methods of this part of ISO 20492 might not be applicable in certain cases, such as insulating glass units
containing spandrel glass or absorptive coatings, as these products can experience field temperatures that
exceed the temperature limitations of the sealant.
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Scope
part of 1ISO 20492 establishes two methods for testing the resistance to. fogging of pre

two methods are designated as Approach 1 for markets such as North, America, and Apy
kets such as Europe.

part of ISO 20492 is not applicable to sealed, insulating glass units'containing a spandrel g
to testing limitations.

part of ISO 20492 does not apply to insulating glass (IG).units whose function is decorative on

Normative references

following reference documents are indispensable for the application of this document.
rences, only the cited edition applies. For“undated references, the latest edition of the
iment (including any amendments) applies:

20492-1, Glass in buildings — Insulating glass — Part 1: Durability of edge seals by climate te

b72-1, Glass in building — Basic soda lime silicate glass products — Definitions and general f
hanical properties

b72-2, Glass in building—Basic soda lime silicate glass products — Float glass

1279-1, Glass in-building — Insulating glass units — Part 1: Generalities, dimensional tole
5 for the systemdescription

M C1036, Standard Specification for Flat Glass

Terms and definitions

assembled,
y left open.
roach 2 for

ass coating

y.

For dated
referenced

Sts

hysical and

rances and

For the purposes of this document, the terms and definitions given in ISO 20492-1 and the following apply.

31
fog

visible deposits present after testing on the inside surface(s) of an insulating glass unit

3.2
sea

led, insulating glass unit

pre-assembled unit, comprised of panes of glass that are sealed at the edges and separated by dehydrated
space(s), intended for vision areas of buildings

NOTE

type

s of fenestration.

© 1SO 2008 — All rights reserved
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4 Requirements

4.1

Approach 1

No fog shall be visible after the test has ended in accordance with 5.1.4.

4.2 Approach 2

No permanent visual condensation shall be permitted in accordance with 5.2.4.

5 Test ||nethods

5.1

5.1.1 Prin

Approach 1

ciple

Test specinpens are placed in a chamber that is controlled at (50 = 3) °C. A lamp is-positioned in the botto

the chamb
(21 £ 2) °C,

br to supply heat and UV radiation. A chilled plate, controlled to“a“constant temperatur
is positioned on the centre of each specimen. After 7 days of exposure, the test specimens|

examined at arm's length for fog.

51.2 Tes

Each test g

l specimens

pecimen shall measure (355 = 6) mm by (505 + 6) mim, and shall be composed of two or t

panes of clear, tinted or coated annealed, heat-strengthened, témpered or laminated glass.

The double

glazed test specimen shall be fabricated with-at least one pane of clear, uncoated glass.

triple-glazed test specimen shall be fabricated with at Jeast one outer pane of clear, uncoated glass. The g

outer pane

For double
airspace or

For triple-gl
Tolerance @
Airspace to

A minimum
submitted f

NOTE 1 h

shall be fabricated with a glass that allowseasy viewing of fog.

glazed test specimens, the glas§ and airspace thicknesses shall be 4 mm glass with 12
5 mm glass with 6 mm airspace.

hzed test specimens, 4 mm\glass with 6 mm airspaces shall be used.
f glass thickness shall\be in accordance with ASTM C1036.
erance(s) shalldbe+ 0,8 mm.

of two specimens of double-glazed or four specimens of triple-glazed test specimens sha
br testing:

lowever, it is recommended to submit extra specimens in case of breakage.

nree

The
ther

mm

| be

Triple-glazed test specimens where the intermediate airspace divider is a plastic film shall be acceptable for

testing.

NOTE 2

The overall unit thickness of a test specimen has some limits. Testing laboratories are usually able to

accommodate 30 mm overall thickness. If testing thicker units, it is necessary to contact the testing laboratory prior to
manufacturing to ascertain their capabilities for testing thicker units.

Each specimen shall be permanently and legibly marked with the designation of the manufacturer, the date of
fabrication (month or quarter and year) and orientation intended in the field (for test specimens that have been
constructed with coated glass).

© 1SO 2008 — All rights reserved
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During all stages of exposure and storage, the test specimens shall be held in a vertical position with equal

sup

port to all panes and no compression loading.

The selection of test specimens for testing shall be made at random, except when specimens have been
damaged in transit. Damaged test specimens shall not be tested.

Test specimens representing sealed, insulating glass units that are gas-filled shall be fabricated using the
same hole-sealing and gas-filling techniques as those used during manufacturing. For example, if a gas-filling
plug is used in manufacturing, then it should be used in the test specimens. It is not necessary that the
specimens be filled with gas provided that the gas is classified as inert.

Tes
air
proq

Tes
fabr
insy
tubd

For

spa
Figu

Key|

| specimens representing products that are normally filled with an inert gas in production may, b
illed for this testing as long as they have been manufactured with the same techniques
uction.

cated with one tube. This tube shall be left open during testing. Test specimens represen
lating glass units that include tubes intended to be closed off after shipping(shall be fabricat
. The exterior end of this tube shall be closed prior to testing.

test specimens representing sealed, insulating glass units that include internal component
ce, the grid formed by these components shall divide the test specimen into nine equal areas
re 1).

1/

|

nsulating glass‘spacer/edge seal
nternal grids

Figure 1 — Test specimen with internal grids

e submitted
as used in

[ specimens representing sealed, insulating glass units that include tubes intended 1o be left open shall be

ing sealed,
bd with one

s in the air
(3 x 3) (see

The test specimens should be sealed a minimum of 4 weeks from the date of manufacture to allow for
stabilization before testing.

Before testing, the glass surfaces shall be checked to ensure that they are clean.

© 1SO 2008 — All rights reserved
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5.1.3 Apparatus

5.1.3.1

Volatile fog test apparatus

The dimensions and components of the volatile fog test apparatus shall be in accordance with Figure 2. The
construction of the apparatus shall be capable of maintaining (50 + 3) °C. In order to maintain this temperature,
a fan shall be mounted in the box. The fan shall run continuously.

The apparatus shall be constructed from sturdy, solid materials that minimize the escape of ultraviolet light
into the surrounding area.

Plywood thpat is at least 12 mm thick has been found to be suitable for this purpose. If plywood is use

i

reflective m

construct the apparatus, the entire interior of the apparatus should be lined with aluminium foiker g
aterial.
tainless steel construction is also acceptable.

q
N

NOTE
The interior|
The test sp

The cooling

of the apparatus shall have a reflective surface.
bcimen supports shall be located in accordance with Figure 2.

plates shall be constructed of a conductive material such as copper or brass. The cooling pl

shall be nominally 150 mm + 5 mm in diameter, and shall be placed directly.in complete contact with the g

surface for
Alternativel

The cooling
cooling plat

The apparg
apparatus,

513.2 |

WARNING
body, espe

The source
distance of

he duration of the test.
, a rectangular cooling plate shall have an area of 0,01%7+ 0,000 6 m2.

water temperature shall be determined as the water immediately exits the apparatus from ¢
e as shown in Figure 2. The cooling water temperature at these locations shall be 21 °C +£2 °C

tus shall have radiation-shielded thermogouples to continuously monitor the temperature of
ocated in accordance with Figure 2.

Jltraviolet light source

cially to the eyes. Appropriate protective measures should be observed.

shall consist of one~ultraviolet lamp. The output of the UV source shall be measured fro
355 mm + 5 mm with a long-wave ultraviolet meter and shall not be less than 400 uyW/cmZ2.

d to
ther

ates

ass

ach

the

— Light from the ultraviolet'sources used in this test method are harmful to the human

m
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Dimensions in millimetres

0
d b TC1 ag p
P 12
4 / <N
S| TC2 { Y | —TC4
2 2
qrHP O<s—T1c3 a0 Pt
P
- H 3

A

560

Y

560

Key
TC 1
TC 2
TC3
TC4
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thermocouple 1
thermocouple 2
thermocouple 3
thermocouple 4

cooling water measuring point
water inlet

water outlet

test specimens

cooling plate

air flow

7
8
9
10
11

12

power socket

UV lamp

fan

auto transformer to fan

plywood box lined with aluminium foil or other
reflective surface

vent hole

Figure 2 — Volatile fogging exposure box
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5.1.4 Procedure

5.1.4.1

5.1.4.2

5.1.4.3

Ensure that the cooling plate is clean and that the contact surface is flat.

For double-glazed sealed insulating glass units with low-e coatings, ensure that the cold plate is
located on the low-e coated pane.

Mount the two selected test specimens within a volatile fog test apparatus similar to that shown in
Figure 2 and close the lid before turning on the UV lamp.

5144 Turn on the UV light source.

5.1.4.5 Maintain all thermocouples (shown in Figure 2 as TC1, TC2, TC3 and TC4) at (50 £ 3) °Ci Engure
that the temperature differential from thermocouple 1 to thermocouple 2 does not exceed 3 °C, and engure
that the tenjperature differential from thermocouple 3 to thermocouple 4 does not exceed 3 °C.

NOTE The fan and vents can be used to regulate this temperature.

5.1.4.6 Maintain the temperature of the cooling water at (21 = 2) °C. Determine thé temperature of| the
cooling water immediately after it leaves the test apparatus for each cooling plate.

Alternatively, an electric chilling apparatus can be used to control the cooling plate at the temperature reqyired
in 5.1.4.6. The temperature of the cold plate portion of this device should be‘determined.

5.1.4.7 Expose the specimens to these conditions for a period of.seven days.

5.1.4.8 For triple-glazed, sealed, insulating glass units, ensure that both cavities are tested. Test|two

sealed, insyllating glass units with the exterior pane (as identified by the manufacturer) towards the coqg

plate, and t
the cooling

5.1.4.9

by holding
specimen.
fogging.

5.1.4.10

5.1.4.11
After the 24

o sealed, insulating glass units with the interiorspane (as identified by the manufacturer) tow
plate.

After exposure in the test apparatus, remove the test specimens. Examine them carefully for
hem at arm’s length (approximately. 500'mm to 750 mm) from the eyes with light behind the
Move the test specimen to any angle*necessary to thoroughly check the surface of the glasg

If fog is not observed, recordithe observation and end the test.

If fog is observed, record the observation and condition the test specimen(s) for 24 h at 23 + 3
h period, re-examiné-the specimen(s) in accordance with 5.1.4.9, then proceed to 5.1.4.12.

ling
ards

fog
test
for

5.1.4.12 If fog is not ebserved after the 24 h observation period, record the observation and end the tegt.
5.1.4.13 If fog issobserved after the 24 h observation period, record the observation and condition the|test
specimen at 23 £,3.°C for an additional six days. After this six day period, re-examine the specimens in
accordancq with.5.1.4.9. Record any presence of fog and end the test.

5.2 Approach 2

5.21

Principle

The test specimens are conditioned for one week under factory conditions and then placed in the fogging test
apparatus. There are three possible choices of apparatus (see 5.2.2), each of which uses a light source to
heat and radiate the test specimens with UV. A cold spot is created by chilling or shading the spot. After
exposure, the test specimens are visually inspected for evidence of fogging on the interior glass surfaces.

Breakage of glass does not constitute nonconformity; a sealed, insulating glass unit with broken glass may be
replaced by a spare test piece and the test repeated.

© 1SO 2008 — All rights reserved
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5.2.2 Apparatus

The following three apparatus may be used for Approach 2:
a) British fogging equipment (see Figure 4);

b) continental European equipment (see Figure 5);

c) radiation wall (see Figure 6).

The British and the continental-European type of equipment requires a method of chilling the cold spot.
Typjcally, this is done with a water-cooled chilling plate.

Thel radiation wall uses a silver foil to reflect heat, thus creating the cold spot without the neeessity of cooling
the plass with water.

5.2.3 Test specimens

A det of sealed insulating glass units consists of two test specimens~The test specimens shall be
repriesentative of the system description (see ISO 20492-1) and shall consist of two panes of 4 mm clear float
glags in accordance with EN 572-1 and EN 572-2. The length shallvbe (502 +£2) mm and the width
(352 £ 2) mm. The gap shall be 12 mm, or if not manufactured, a gap as near to 12 mm as pgssible. The
cavity is preferably air filled, but other gases may also be used. Construction details of the edges and corners
shall correspond to the edge and corner details in units supplieddothe market.

When the system description contains curved insulating glass_units with a bending radius equal to pr less than
1 mj} the test pieces shall be curved as described in EN 1279-1.

5.2. Procedure

5.24.1 Heat the surface temperature of the test specimens so that at least 20 % to 30 % of|the surface
area is between 50 °C to 60 °C.

5.2.4.2 Locate the cold spot in the )Centre of the test specimen. Ensure that the length and idth of the
cold spot is 1/3 of the length and width of the test specimen, or 10 % of the surface area of the test|specimen.

5.2.4.3 Ensure that the average cold spot surface temperature is 27 °C to 33 °C lower than [the surface
temperature of 20 % to 30,% of the test specimen area noted in 5.2.4.1.

5.24.4 Ensure that-temperature of the rest of the test specimen is sufficiently high to engure that all
conflensation occurs'on the cold spot.

5.24.5 Perform the test over a period of (168 + 4) h.

For|heatifg-the relevant component, a lamp, or an arrangement of lamps, may be used, with ap ultraviolet
rad|at|on of equal to or more than 40 W/m2 measured in the plane where the units are Iocated The ultraviolet
radie S ungsten filament,
5|mulat|ng sun radlatlon Iamps (300 W at 300 mm from the spot on the surface of the reIevant component).

5.2.4.6 Observe the test specimens, by transmission and reflection, for interference and for scattered
light caused by fogging, e.g. clean the test pieces and mount each in turn in a viewing box at eye level.

NOTE See Figure 3 for an example.

5.24.7 Stand directly in front of the test specimen at a distance of approximately 1 m and look for
evidence of dirt or other contamination on the interior of the glass surfaces.

5.2.4.8 If condensation is seen in the viewing box, store the unit between 15 °C and 25 °C for seven days
and re-examine in the viewing box from a distance of 1 m.

© 1SO 2008 — All rights reserved 7
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6

6.1

Test report

Approach 1

The test report shall include the following:

a)
b)
c)
d)
e)
f)
9)
h)

n)

reference to this part of ISO 20492;

dimensions of the test specimen (width by height) and overall thickness;

type arpdthicknessofgtass;

glass goatings and surface locations if applicable;

airspade thickness(es);

describe the spacer composition(s) and configuration(s);

descrilje the corner construction, including the type and number of corner keys;
desiccant type and quantity, if provided;

presenge and type of tube, if applicable;

presenge and composition (if known) of muntin bars;

sealanf type(s) and dimensions, if provided;

manufacturer and date manufactured (month or quarter; and year);
date tepting was started;

glass breakage, if observed.

6.2 Approach 2

The test regort shall include the following:

a)
b)
c)
d)
e)
f)

9)

reference to this part of IS©-20492;
date of|test;
hot-spgt temperature;

cold-sgottemperature;

time;
result;

any deviation from the test described in this part of ISO 20492.

© 1SO 2008 — All rights reserved
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Dimensions in millimetres

638

406

S5,

914

Y

Key,|
12 mm plywood,cover and base

Fetaining pin,to prevent unit from falling forward

wood bleckfixed to base as a support for the unit

nsulating glass unit to be inspected

sUrface onto which the cooling plate is placed

6 mm plywood sides and back

two lamps, 610 mm long, 20 W fluorescent assembly wired in parallel

N o b W N =

[V

Interior of box painted matt black.

Figure 3 — Example of a viewing box for fogging test
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Dimensions in millimetres
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Figure 4 (continued)
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