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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
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Introduction

This International Standard contains specific requirements for fire resistance testing which are unique to the
elements of building construction described as doors and shutters. The requirements for these doors and
shutters are intended to be applied in appropriate conjunction with the detailed and general requirements
contained in International Standard 1SO 834-1.
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INTERNATIONAL STANDARD

ISO 3008:2006(E)

Fire resistance tests — Door and shutter assemblies

WARNING — The attention of all persons concerned with managing and carrying out this fire
resistance test is drawn to the fact that fire testing may be hazardous and that there is a possibility
that toxic and/or harmful smoke and gases may be emitted during the test. Mechanical and
opertonal hazards may also arise during the construction of the test elements or structures, their

and disposal of test residues.

testin
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to relevant personnel. Laboratory personnel shall ensure that they follow
ctions at all times.

cope

nternational Standard specifies a method for determining: the fire resistance of doo
s:

nged and pivoted doors;

teel single skin folding shutters (uninsulated);

her sliding folding doors;

ting doors;

— lift landing/elevator d@ors;

— I

— I6

This

lling shutter doors;

movablefpanels in walls.

nternational Standard is used in conjunction with ISO 834-1. No requirements are

sessment of all potential hazards and risks to health shall be made and safety precautions shall
ntified and provided. Written safety instructions shall be issued. Appropriate training shall be

ritten safety

and shutter

blies designed primarily for installation within openings_incorporated in vertical separating elements,

prizontally-sliding and vertically-sliding doors including articulated sliding doors and sectional doors;

included for

mechanieal conditioning, e.g. “shakedown” or durability, as these are included in the relevant product standard.
This WWEMWWMWWWMrS by analogy.

However, these are not specifically addressed here and the field of direct application given in Clause 13 is not
valid for horizontally-oriented doors.

For smoke leakage testing of doors and shutters refer to ISO 5925-1.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 834-1:1999, Fire-resistance tests — Elements of building construction — Part 1: General requirements

ISO 834-8:2002, Fire-resistance tests — Elements of building construction — Part 8: Specific requirements for
non-loadbearing vertical separating elements

ISO 3009:200

ISO 5925-1, Kire tests — Smoke control door and shutter assemblies — Part 1: Ambient and- medium
temperature lpakage test procedure

ISO 13943:2Q00, Fire safety — Vocabulary

3 Terms and definitions

For the purpoges of this document, the terms and definitions given in ISO 834-1, ISO 13943 and the following
apply.

31

associated supporting construction

specific consfruction in which the door or shutter assembly is to-be installed as intended for use in pfactice
and which is psed to close off the furnace and provide the levels of restraint and thermal heat transfer to be
experienced ih normal use

3.2

cill

member, whi¢h spans between two frame jambs at the base which may or may not be set into the flopr and
which remain$ visible

3.3

door assemhily

door set

assembly, complete with grilles-and louvers together with the door hardware and any fire seals, smoke |seals,
draught sealg, acoustic seals and consisting of pivoted, hinged or sliding door leaves or leaf, including any
frame, which [s provided for/closing of permanent openings in separating elements

NOTE This includes.all side-panels, vision panels or transom panels.

3.4

door hardwake

items such as hinges, handles, locks, panic bars, escutcheons, letter plates, kick plates, sliding gear, closing

devices, elect

3.5

rical components, wiring, etc. which are, or can be used in the door or shutter assembly

double action
action of a fire door leaf that opens in both directions

3.6
fire seal

seal fitted to the frame or to the leaf edge for the purpose of extending the period of integrity of the assembly

© I1SO 2006 — All rights reserved
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3.7

floor

upper surface of the horizontal element on which the door or shutter assembly is mounted and which extends
from the exposed face to the unexposed face of the assembly

3.8
flush over panel
fixed panel fitted within the head and jambs above the door leaf without a transom fitted

3.9
gap
clearance between two nominally adjacent surfaces and/or edges. e.g. between the edge of a leaf and the
frame|or face of the leaf and the frame stop

3.10
primary leaf
leaf of a multi-leaved door assembly which is the largest and/or has the handle attached to it ag the preferred
leaf fgr general operation

NOTE If the leaves of a multi-leaved door are the same size and if the handles’ (or other hardwar¢ such as push
plates) are fitted to all leaves, then no primary leaf exists for that door assembly.

3.1
shutter assembly
complete assembly consisting of rolling, folded or sliding, curtains including guides, rollers, tracks, and
operafing mechanism and housings

3.12
side panel
fixed panel which is incorporated to one side of a door which is part of the test specimen

3.13
single action
action| of a fire door leaf that opens in onlyone direction

3.14
smokp seal
seal fifted to the frame or to the leaf edge for the purpose of restricting the flow of smoke or hot gases

rd supporting construction
form gf construction{used to close off the furnace and to support the door or shutter assembly bging evaluated,
ich has @ quantifiable influence on both the thermal heat transfer between the construction and the test
en, andprovides known resistance to thermal distortion

door or shutter assembly that is to be installed in a standard or associated supporting construction to allow it
to be evaluated

3.17

through connection

fixing or internal spacer that either penetrates through the door or shutter construction from one face to
another or directly connects the faces one to the other

3.18

transom

member that extends across the frame from jamb to jamb at the head of the leaf and which creates an
aperture to house a transom panel

© I1SO 2006 — All rights reserved 3
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3.19

transom panel

fixed panel that is incorporated above a door and is bounded on all edges by either the frame head, the jambs
or the transom

4 Test equipment

4.1 The test equipment shall be as specified in ISO 834-1. The furnace used shall be related to the
orientation of the test specimen. For vertical specimens the wall testing furnace is suitable, for horizontal
specimens, the floor furnace is applicable.

4.2 Measurlement of heat flux from the unexposed surface of specimens shall be made as described’in 9.5.

5 Test canditions

Test conditionps require the application of the heating and pressure conditions of the standard test as defined
in ISO 834-1.

6 Test specimen

6.1 Size of specimen

The test spedimen and all its components shall be full size. Wheén-this is restricted by the size of the opening
of the furnace (which is normally 3 m x 3 m), the door or shitter assembly shall be tested at the maximum
size possible|and the fire resistance of the full-sized assemibly shall be derived by an extended application
analysis. However, the minimum dimensions of supporting construction shall be not less than that presgribed
in7.3.1.1.

6.2 Number of specimens

The number ¢f test specimens shall be selected as described in ISO 834-1. It shall be stated in the test|report
if testing is cgrried out from one side anly;"whether due to the symmetrical nature of the door or because it is
required to regist fire from one side only.

6.3 Design of specimen

6.3.1 The design of thetest specimen and the choice of supporting construction shall take into accoynt the
requirements jof 7.3 if the)widest field of direct application is to be achieved.

or unglazed, {heSe shall be tested as part of the door or shutter assembly. The side panel shall always|be on
the latch side.

6.3.2 Wherg the_door or shutter assembly incorporates side, transom or flush over panels, whether gl;lazed

6.3.3 The test specimen shall be fully representative of the door or shutter assembly as intended for use in
practice, including any appropriate surface finishes and fittings which are an essential part of the specimen
and may influence its behaviour in a test construction.

6.4 Construction

The test specimen shall be constructed as described in ISO 834-1.

4 © I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=6948e13aedb744fc202fd0a064a74a9f

ISO 3008:2006(E)

6.5 Verification

6.5.1 The sponsor shall provide a specification sufficiently detailed to allow the laboratory to conduct a
detailed examination of the specimen before the test and to agree on the accuracy of the information supplied.
ISO 834-1 provides detailed guidance on verification of the test specimen.

6.5.2 When the method of construction precludes a detailed survey of the specimen without having to
permanently damage it, or if it is considered that it will subsequently be impossible to evaluate construction
details from a post-test examination, then one of two options shall be exercised by the laboratory, either:

— the laboratory shall oversee the manufacture of the door or shutter assembly(ies) that is (are) to be the

S |hJinr\i' of the test or

— the sponsor shall, at the discretion of the laboratory, be requested to supply an additienal] assembly or
that part of the assembly which cannot be verified (e.g. a door leaf) in addition to the number required for
the testing; the laboratory shall then choose freely which of these shall be subjected to the testing and
which shall be used to verify the construction.

7

nstallation of test specimen

7.1 |General

7.1.1| The test specimen shall be installed in a manner as_ibtended for use in practice, ingorporating all
hardware and other items that may influence the performance of the specimen.

7.1.2 | The test specimen shall be mounted in a supporting construction, the field of application of which
covers$ the type (see 7.3.1.1) in which it is intended-to’be used. The design of the connection befween the test
specimen and the supporting construction, including”any fixings and materials used to make the connection,
shall he as intended for use in practice and shall'be regarded as part of the test specimen.

7.1.3 | The whole area of the test specimen; together with at least the minimum dimensions of the supporting
constiuction required by 7.3.1.1 shall be'‘exposed to the heating conditions.

7.2 [Supporting construction

The fife resistance of any supporting construction shall not be determined from a test in conjunctjon with a test
specimen and shall be atleast commensurate with that anticipated for the test specimen.

7.3 |[Test construction

7.3.1 | General

7.3.1.1 "2 Associated and supporting construction

The space between the specimen and the frame shall be filled with either:

— associated construction or

— supporting construction.

There shall be a minimum zone of supporting construction, 200 mm wide, exposed within the furnace, each
side and over the top of the aperture into which the test specimen is to be fixed. The thickness of the
supporting construction may be increased outside of the 200 mm zone. The test construction may incorporate

more than one test specimen providing that there is minimum separation of 200 mm between each specimen
and between the specimens and the edge of the furnace.

© I1SO 2006 — All rights reserved 5
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7.3.1.2 Associated construction

When the test specimen is always installed in a specific, normally proprietary, form of construction that is
permanently associated with its intended use in practice, then the specimen shall be installed in a sample of
this associated construction.

7.3.1.3  Supporting construction

7.3.1.3.1  Where the test specimen is not permanently associated with a specific form of construction, the
area between the test specimen and the support frame shall be filled with a rigid or flexible standard
supporting construction as specified in ISO 834-8.

7.3.1.3.2  The choice of standard supporting construction shall reflect the range of intended use for\the door
or shutter asgembly. The rules governing the applicability of the chosen standard supporting construction to
other end usq situations are given in Clause 13.

7.3.1.3.3  Higures 1 to 8 illustrate the use of supporting constructions in conjunction with the mounfing of
specimens of|different types.

2

Key

1 steel vertical ‘C’ stud

2 12,5 mm plasterboard

3 screws at 300 mm fixing centres

Figure 1 — Example of a horizontal cross section of a flexible standard supporting construction

6 © I1SO 2006 — All rights reserved
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I
II

Key
1 stqndard supporting construction (block wall)
2 door assembly (test specimen)

3 testframe

NOTE 1 + 2 form the test construction.

Figure 2 — Example of door assembly in a rigid standard supporting construction

© I1SO 2006 — All rights reserved 7
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Key
1 standard of associated supporting construction
2 door assembly (test specimen)

3 testframe

4 free edge insulation

NOTE 1 + 2 form the test construction.

Figure 3 — Example of a door assembly in flexible standard or associated supporting construction

8 © I1SO 2006 — All rights reserved
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Dimensions in millimetres

2200 2200
7,
N
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| / I
[ ]/
3
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=200 * =200
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Al
| /[ L:
; X
\
1
5200 * =200
7
Z!

AN

1
Key
1 floor
2 standard supporting construction
3 associated supporting construction
4 free edge insulation

Figure 4 — Example of horizontal sections for mounting hinged door specimens
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Dimensions in millimetres

=
< P=% P=S
™~ o~ o~
Al Al A
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=200 =200
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Key
1 rigid non-cpmbustible material
2 il

Figure 5 — Examples for mounting hinged door specimens (vertical sections)
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top of furnace
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side of furnace
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Figure 6 — Example of details for mounting sliding door specimens
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Dimensions in millimetres

A

a) Vertical section

2200 2200

Y
A

AV

\
2 \ A

b) Horizontal section

Key

1 supporting construction

2 floor, rigid non-combustible material
3 top of funrace

Figure 7 — Example of details for mounting folding door specimens
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Dimensions in millimetres

2200

Y

a) “Vertical section

\

2200

A

2200

-

Key
1 supporting construction
2 floor, rigid non-combustible material

b) Horizontal section

Figure 8 — Example of details for mounting rolling shutter specimens
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7.3.1.4 Restraint on supporting construction

7.3.1.41 For flexible standard supporting constructions and all associated supporting constructions, the
partition or wall shall be erected so that it can distort freely perpendicular to the plane of the construction along
the vertical edges, i.e. there shall be a free edge at each end of the construction.

7.3.1.4.2 For rigid standard supporting constructions, the wall shall be erected with no freedom to distort
perpendicular to the plane of the wall along the vertical edges, i.e. it shall be fixed to the inside of the test
frame as in normal practice.

7.3.1.4.3 If the bottom of the test speC|men is at floor level in practlce at the bottom of the aperture
continuity of the imum
width of 200 rhm on each side of the assembly, i.e. from the exposed to the unexposed face. The furnacg floor
can be regargled as part of the simulation of the floor continuity provided that it is level with the base |of the
assembly. If @ cill detail is incorporated as part of the door or shutter assembly, this shall be incorpprated
within or placed on top of the extension. If the test specimen is not to be used at floor level, and providgd that
it has a framg detail to all four sides of the aperture, then it may be mounted simply within the-thickness|of the
wall, without the extension.

NOTE If tihe specimen is tested in conjunction with a non-combustible floor, then this may.not represent the situation
when the specimen is installed above a combustible flooring such as timber or carpet.

7.4 Gaps

7.41 The adjustment of the door leaf, leaves or shutter and gaps)shall be within the tolerances [of the
design valuegq stipulated by the sponsor. These shall be representative of those used as intended for use in
practice so that appropriate clearances exist, e.g. between the fixed*and moveable components.

7.4.2 In order to generate the widest field of direct appli¢ation, the gaps shall be set between the iddle
value and thelmaximum value within the range of gaps given by the sponsor.

A door or shufter assembly with a specified range .of-gaps from 3 mm to 8 mm is tested with gaps set befween
5,5 mm and § mm. Examples of gap measurement.are given in Figures 9 to 12.

14 © IS0 2006 — All rights reserved
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Figure 9 — Examples of clearance gap measurements for hinged and pivoted doors (vertical sections)
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b) Meeting edge for double doors

Figure 10 — Examples of gap measurements for hinged and pivoted doors
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a) Sliding doors

 J
A
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b) Roller shutters

y
!

c) Sliding, folding doors

Key
1 junction between two leaves

Figure 11 — Examples of gap measurements (horizontal sections)
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Y

e ARRTRRRRR

7

a) $liding doors b) Roller shutters c) Sliding, folding doors

Figure 12 — Examples of gap measurements (vertical sections)

8 Conditioning

8.1 Moisture content

The test specimen shall be conditioned in accordance with 1SO 834-1. Requirements for conditioning of
supporting constructions are given in Annex A.

8.2 Mechanical

Some product standards exist for certification purposes, which require mechanical testing before the start of
the fire test. Durability requirements are given in the relevant product standard.

18 © 1SO 2006 — All rights reserved
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9 Application of instrumentation
9.1 Temperature measurements

9.1.1 Furnace temperature measuring instrument

Plate thermometers shall be provided in accordance with 1ISO 834-1. They shall be evenly distributed over a
vertical plane 100 mm from the nearest plane of the test construction (see Figure 13). There shall be at least
one plate thermometer for every 1,5 m2 of the exposed surface area of the test construction, subject to a
minimum of four. The plate thermometer shall be oriented so that “side A” faces the back wall of the furnace.

Dimehsiotr}s in millimetres

7

1 N

i
A I e
] 2 =

2. \
LA

Key

1 plane of furnace

2 nearest plane of test construction
3 testframe

Figure 13 — Example of positions of furnace temperature measuring devices (plate thermometer)
(horizontal sections)

© 1SO 2006 — All rights reserved 19
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9.1.2 Unexposed face thermocouples

9.1.21

any part thereof, no temperature measurements are required.

9.1.2.2

Where no evaluation against the insulation criteria is required of the door or shutter assembly, or

Where compliance with the insulation criteria is required to be evaluated, thermocouples of the

type specified in ISO 834-1 shall be attached to the unexposed face for the purpose of obtaining the average
and maximum surface temperatures. Examples of the location of unexposed face thermocouples are shown in

Figures 14 to 27.
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Dimensions in millimetres
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4  door leaf

Figure 14 — Example of locations of unexposed face thermocouples, general arrangement
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(single leaf door 1 200 mm)
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1 thérmocouples for maximum temperature rise
2 thérmocouples for average temperature rise
3 primary doorteaf
4 secondary door leaf
5 frame

Figure 15 — Example of locations of unexposed face thermocouples, general arrangement
(double leaf door assembly) (primary leaf 1 200 mm wide, secondary leaf <1 200 mm)
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1 thermocouples for maximum temperature rise
2 clear opening
NOTE Altihough thermocouples are shown on both sides of the door face in this illustration in order to show prpximity

to the frame, th

Figure 16 — Example of locations of unexposed face thermocouples at periphery of

ey are to be placed only on the-non-fire exposed face.

hinged and pivoted doors (detailed)
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(hinged or pivoted double leaf doors)

Although thermocouples aresshown on both sides of the door face in this illustration in order to|show proximity

Figure 17 — Example of location of unexposed face thermocouples on meeting edges
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1 thermocouples for maximum temperature rise
NOTE Although thermocouples are shown on both sides of the door face in this illustration to show proximity to the

frame, they are placed only on the non-fire exposed face.

Figure 19 — Example of locations of unexposed face thermocouples (single leaf sliding door)
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1 thermocouples for maximum temperature rise 3 clear opening
2 thermocouples for average temperature rise 4  shutter curtain
NOTE Although thermocouples are shown on both sides of the door face in this illustration to show proximity to the

frame, they are placed only on the non-fire exposed face.

Figure 20 — Example of locations of unexposed face thermocouples, general arrangement

(roller shutter)
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1 thérmocouples for‘maximum temperature rise
NOTE Thermocouples 1, 3, 4 and 6 are always required. Thermocouples 2 and 5 are not required if fhe leaf width is
less than 1,200-mm.

Figure 21 — Reduction in number of unexposed face thermocouples with decreasing leaf width
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thermocouples for maximum temperature rise
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Figure 22 — Examples of locations of thermocouples in discrete areas, e.g. side panels, over panels
and transom panels
(assuming that there is only one of each type in the specimen)
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1 thermocouples for maximum temperature rise
2 thermocouples for average temperature rise

Figure 23 — Example of locations of thermocouples on unexposed face; example of double leaf door
with hinged flush over panel (largest leaf width <1 200 mm)
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1 thermocouples for maximum temperature rise
2 thermocouples for average temperature rise

Figure 24 — Example of locations of thermocouples on unexposed face; example for double leaf door
with transom panel (largest leaf width < 1 200 mm)

30 © 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=6948e13aedb744fc202fd0a064a74a9f

ISO 3008:2006(E)

Dimensions in millimetres

th
t

trg
dg

~

[«

=

A WODN =
=

NOTE
frame,

Figurle 25 — Example of locations of thermocouples on unexposed face; example for dou

\‘/\\ 3
1
) P
& I}
o
=y
(=)
=
)
I— Y
| _—
= O u|
/.
f —
] = )}
2
i
<
=
(=)
=
. A
Yy - g
\‘/\\ 4
o 1

rmocouples for maximum temperature_rise

nsom frame width for application of thermocouples
nsom panel

or leaf

Although thermobceuples are shown on both sides of the door face in this illustration to show
they are placed only.on the non-fire exposed face.

with transom panel (largest leaf width <1 200 mm)
(See 9.3 for additional guidance on single doors)
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1 thermocouples for maximum temperature rise
2 thermocouples foraverage temperature rise

NOTE 1 Average temperature of glazed area = average of thermocouples 6 and 7

NOTE 2 Maximum temperature of glazed area = maximum of thermocouples 6 — 10
NOTE 3  Average temperature of door leaf = average of thermocouples 1 — 5

NOTE4  Maximum temperature of door leaf = maximum of thermocouples 1 —5 and 11 — 20

Figure 26 — Example of locations of unexposed surface thermocouples on hinged door incorporating
glazing (width of door leaf > 1 200 mm)
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1 thermocouple for maximum temperature rise 2 thermocouple for average temperature rise
NOTE 1 Average temperature of door leaf = average of thermocouples 1 — 5.
NOTE 2  Maximum temperature of door leaf = maximum of thermocouples 1 —5 and 9 — 12.
NOTE 3  Average temperature of side/over panels = average of thermocouples 6 — 8.
NOTE4  Maximum temperature of side/over panels = maximum of thermocouples 6 — 8 and 13 — 22.

Figure 27 — Example of locations of unexposed surface thermocouples on door assemblies with

multiple side/transom panels
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9.1.23

is not required to be measured and therefore, no thermocouples are required.

9.1.24

9.1.2.5

No thermocouple shall be placed within 50 mm of any hardware.

The temperature of the supporting construction in which the door or shutter assembly is mounted

Position five thermocouples (for single or double leaf doors), one at the centre of each leaf and

one at the centre of each quarter section. These shall not be located closer than 50 mm to any joint, stiffener
or through component, nor closer than 100 mm to the edge of the leaf.

9.1.2.6

For door or shutter assemblies which incorporate discrete areas of different thermal insulation

> 0,1 m?2 (e.g. flush over panels, transom panels, side panels or glazed panels within a door leaf) extra

thermocouple
average temp
of two. The a

9.1.2.7 Vi
0,1 m?, it sha

9.2 Maximum temperature

9.21 The 1
average temg

fixed as indicgted in 9.2.2 and 9.2.3.

shall be evenly distributed over the sum of the surface of those areas in order to determi

e the

erature at a density of one thermocouple per square metre or part thereof, subject to a mir
erage insulation performance of the sum of each area shall be determined.

Vhen the total area of a single portion of the door or shutter assembly represents les
| be disregarded for the purpose of ascertaining the average unexposed face temperature.

haximum temperature shall be determined from the five thermocauples fixed to determi
erature rise (as given in 9.1.2.5), the roving thermocouple and<{from additional thermoc

9.2.2 If the
(e.g. flush-ov
evaluated se
face tempera
surface therm

9.2.3 For th
shutter as foll

}

door or shutter assembly incorporates discrete areasof different thermal insulation >
r panels, transom panels, side panels, or glazed panéls within a door or shutter area) whi
arately with respect to average temperature rise,*then the evaluation of maximum unex
ture of those areas shall also be undertaken -separately. This may require extra unex
ocouples to be applied as given in 9.1.2.6.

e temperature of door leaf or shutter, thermocouples shall be fixed to the face of each
DWS:

ight, 100 mm in from the vertical-edges as specified below,

dth, 100 mm down from the.horizontal edge as specified below,

n from the vertical edges and 100 mm down from the horizontal edge as follows:
nside edges of the-clear opening for:

hinged or pivoted doors opening toward the furnace;

shuttérs or sliding doors installed on the exposed side of the supporting construction

imum

5 than

ne the
buples

.1 m?
ch are
posed
posed

eaf or

a) at mid-he
b) at mid-wi
c) 100 mm
1) thei
i)
ii)
or
2)
i)
ii)
NOTE 1

the visible part of the edge of the door leaf for:

hinged or pivoted doors opening away from the furnace;

shutters or sliding doors installed on the unexposed side of the supporting construction.

than 500 mm to each other, then those specified in 2) are omitted.

NOTE 2

If due to the narrow width of the leaf (leaves) or shutter(s) the thermocouples specified in 2) and 3) are closer

If the leaf is <200 mm wide (e.g. as in a multi-leaf folding shutter) then the leaves will be treated as if they

were one leaf with respect to application of unexposed face thermocouples for evaluating maximum temperature rise.
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Examples of the reduction in the requirement for unexposed face thermocouples with width are given in
Figure 21.

Additional thermocouples shall be fixed to other areas of the leaf or shutter, e.g. over any through connection
or position where the temperature might be expected to be higher than the mean for the surface, subject to
the limitations given in 9.2.4, 9.2.5 and 9.2.6.

See Figures 14 to 21 and 23 to 27.

9.2.4 For the temperature of other areas, thermocouples for determination of the maximum temperature rise
of side, transom and flush-over panels, and discrete panels of different thermal insulation within the door leaf
shall he applied as for door leaves. However, if there is more than one other area of the same type then they
shall ppe treated as one large area (as are those for the average temperature rise).(ly such cases
thermpcouples shall avoid any framework adjacent to the frame leaf (see Figures 26 and 27).

9.2.5 | In addition, thermocouples shall be placed on flush-over panels and transem panels above door
leaveg (but not discrete panels within the leaf) as follows:

a) af mid-width, 100 mm up from the horizontal edge;
b) 1Pp0 mm in from the vertical edges and 100 mm up from the horizontakedges.

See Higures 23 and 24 for examples of the above. See Figure 22 for exclusion of the thermocouples on
panel$ on the basis of size and distance between thermocouples.

9.2.6 | The rules for reducing the number of thermocouples ‘on door leaves of decreasing width shall also
apply in transom panels, side panels and flush-over panels.

9.3 [Temperature of door frame
Thernjocouples shall be fixed at each of the following positions:

a) ope at mid-height on each vertical member;

b) ohe on the horizontal top member of the frame (and any transom > 30 mm wide, if fitted) at mid-width
(100 mm away from the doerjoint of a multi-leaf door on the primary leaf side);
c) ope on the horizontal-top/member of the frame (and any transom > 30 mm wide, if fitted) 50 mm in from

epch corner of the Jeaf-opening.

At eagh of the positiens, thermocouples shall be fixed as close as possible, i.e. with the cenfre of the disc
15 mm from the-junction between the frame and the supporting construction. Irrespective of thig, the distance
of thege thermocouples from the inside edge of the frame shall not be greater than 100 mm. (Se¢ Figure 16.)

For sipgle leaf doors if, due to the narrow width of the opening, the thermocouples specified in|b) and c) are
closenthan 550 mm to each other then that anpr*ifipd in h) is omitted (Qpp Eigure 21 )

9.4 Pressure measurements

9.4.1 The pressure in the furnace shall be measured by means of one of the designs of sensors shown in
Figure 4 of ISO 834-1:1999.

9.4.2 The pressure measuring equipment shall be capable of operating within a range of — 20 Pa to + 30 Pa
with a tolerance of + 2 Pa.

9.4.3 The pressure recording equipment shall be capable of recording data at one minute intervals with a
tolerance of £ 1 s.
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9.4.4 The pressure sensors shall be located where they will not be subjected to direct impingement of
convection currents from flames or in the path of exhaust gases. The pressure sensors shall be horizontal
both in the furnace and as they exit through the furnace wall, such that the pressure is relative to the same
positional height from inside to the outside of the furnace. When T-shaped pressure sensors are used, the
T-branches shall be horizontally oriented. Any vertical section of tube to the measuring instrument shall be
maintained at room temperature.

9.4.5 A minimum of three pressure sensors shall be used. One pressure sensor shall be located within
100 mm of the floor, one pressure sensor shall be located within 100 mm of two thirds the height of the door
or shutter, and one pressure sensor shall be located within 100 mm of the top of the door or shutter.

9.5 Heat fltameasurement
9.5.1 General

This clause dgscribes a method of measuring heat flux. The hazard presented by radiation.is_evaluated|in the
test by measliring total heat flux. However, as the convection heat transfer is negligiblerthe’ measurement is
reported as heat flux in this International Standard. It considers the measurement ©f, heat flux in a|plane
parallel to and at a distance of 1,0 m from the unexposed face of the test specimen.(tjincludes the congept of
both an avergge value, measured opposite the centre of the specimen and the maximum value, which will be
greater than gr equal to the average value if the specimen is not a uniform radiator!
Guidance is grovided on the determination of the maximum value.

There is no requirement to measure the heat flux from a surface with~a temperature below 300 °C because
the radiation ¢mitted from such a surface is low (typically 6 kW/m2,.even with an emissivity of 1,0).

9.5.2 Apparatus

Measurements of heat flux from the unexposed surface of specimens shall be made by an instrpment
complying with the following specifications.

Target: The tgrget of the instrument shall not be‘shielded by a window or subject to a gas purge, i.e. it shall be
subject to corjvection as well as radiation.

Suggested rahge: 0 kW/m2 to 50 kW/m?2
Accuracy: £ 5 % of maximum in range
Time constan} (time to reach 64 % of target value): <10 s

View angle: 1B0° + 5°

9.5.3 Proceriure

9.5.3.1  Positioning

9.5.3.1.1 General
Each heat flux meter shall be positioned 1,0 m from the unexposed surface of the test specimen.

At the start of the test, the target of each heat flux meter shall be parallel (+ 5°) to the plane of the unexposed
surface of the test specimen. The target shall be pointing towards the unexposed surface of the test specimen.

There shall be no significant radiating surfaces other than the specimen within the field of view. The heat flux
meter shall not be shielded or masked so that the field of view is restricted.
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9.5.3.1.2 Specific locations

Measurements shall be taken at the following locations.

a) Opposite the geometric centre of the specimen; this is referred to as the average heat flux level.

b) At the point at which the maximum heat flux can be expected. Often this follows logically or can be
calculated from the geometry of the specimen. If the specimen is symmetrical about its centre and a
uniform radiator this will coincide with the position described in a).

If the specimen has areas of differing insulation and/or transmission, then it may be difficult to predict the

point of maximum intensity with any degree of certainty In these cases the following praocedure shall be
used.

1) Identify all areas where it is anticipated that the temperature will exceed 300 °C and that also have
an area in excess of 0,1 m2. Measure the heat flux opposite the notational cefitte of eadh area.

2) Two or more identical adjacent parts of the specimen having the same_height or width,[separated by
less than 0,1 m, may be treated jointly together as a single radiation,surface.

3) If the area, or sub-areas, of the specimen that is expected to remain below 300 °C is lgss than 10 %

of the total area or sub-area under consideration, then that‘area, or sub-area, can bg treated as a
single radiating surface. This allows for breaks such as glazing bars.

9.5.4 | Measurement

Measlyirements taken at each location described in 9.5.342 shall be recorded throughout the tgst at intervals
not eXceeding one minute.

NOTE Annex B provides an alternative method of estimating the energy radiated from the specimen surface to the
surroupding area based of the Stefan-Boltzmann Radiation Law.

9.6 |Deflection

9.6.1 | Deflection shall be measured with appropriate instrumentation to provide a history of|all significant
movements (i.e. greater than 3'mm) of the test construction during the test. Components where significant
movement is likely to occur are:

a) dpor leaf or shutterrelative to the frame;

b) the frame relative to the supporting construction;
c) the suppetting construction.

9.6.2 | (The principle of the measurement shall be by measurement against a fixed datum| The interval
betweermeastrements—shalt-be—chosen-topresentahistoryof deflectionduringthe-test—A-stitable method

for determining deflection of the test construction including proposals for selection of suitable intervals
between measurements is given in ISO 3009.

Measurement of deflection is a mandatory requirement although there is no performance criterion associated
with it. Information relating to the relative deflection between components of the test specimen, between the
test specimen and the supporting construction, and of the supporting construction itself may be important in
determining the extended field of application of the test result. Figures 28 to 31 show suggested positions for
measuring deflection.
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Figure 28 — Suggested positions for deformation measurements (single leaf door assemblies)
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