INTERNATIONAL ISO
STANDARD 3008-1

First edition
2019-01

Fire resistance tests — Door and
shutter assemblies —

Part 1:
General requirements

Essais de résistance au feu<— Assemblages de portes et volets —

Partie 1: Exigences génerales

Reference number
1SO 3008-1:2019(E)

©1S0 2019



https://standardsiso.com/api/?name=20b9dae0dba79519b110bc9d953bc627

ISO 3008-1:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=20b9dae0dba79519b110bc9d953bc627

ISO 3008-1:2019(E)

Contents Page
FFOT@WOIM ..........ooooooeoeeeee oo es s 858 s \%
IIMEIOAUCTION. ......oooooi sk vi
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Test equipment
5 Test conditions
6 TEST SPECIIMIEIN.........ooooii ek ey
6.1 SIZ€ Of SPECIMEIN ..o e
6.2 Number of specimens
6.3 Design of specimen......
6.4 Construction..............
6.5 VT ICATION ..o s
7 Installation Of teST SPECIMET............icee e e 5
7.1 General
7.2 SUPPOIrting CONSEIUCTION . ..cooccciiivirisiieicsiiiesieeeseee g e o 5
7.3 TESE COMSTIUCEION ..o S e 6
7.3.1  Associated and supporting construction... )
7.3.2  Associated construction............... ., .6
7.3.3  Supporting CONSEIUCTION ........... 3 h s e 6
7.3.4  Restraint on supporting CONSEIUCTION ... 14
7.4 = . OSSN R 15
8 L0705 10 0100 012 0 . 4 O
8.1 Moisture content..
8.2 Mechanical........cco 07
9 Application of INSErUMENEATION ............oooooe s
9.1 Temperature MEeASUFEIMIEIIES. ...
9.1.1 Furnace-temperature measuring instrument...
9.1.2  Unexpeosed-face thermocouples ...
9.2 MaXIMUDE EEIMPETATUTE ...t
9.3 Temperature of door frame...
9.4 Pressuré measurements........
9.5 Héat-flux measurement......
955.1  General....
9.5.2  Apparatus..
0.5.3  PTOCEAUIE.......oooooeeeeeeeseeees oo
10 R T T T U] 1D 4=Y 00 =) oL OO
96 Peflector
10 TESE PIOCEAUTE .........oc e
10.1.1 Gap measurements
10.1.2 Retention force MEASUIEIMEINITS ........cccireiriieriiereeeeeseeesseessessee e 45
10.1.3  FINAL SEEHINME .ot 45
11 PeIfOIMANCE CIIEEITA . ...........oooooooeeiceisies s 45
11.1 Integrity ...
11.2 Insulation
12 T@STTEPOTE ...k
13 Field of direct application Of teSt IFeSULLS. ... 46
L30T GEIETAL o885 46
G FOZZNY 101 015 i of ) 0 U510 U 0 0 -SSR 47

© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=20b9dae0dba79519b110bc9d953bc627

ISO 3008-1:2019(E)

13.3  Steel constructions.....
13.4 Glazed constructions.
135 FIXINGS /NATAWATE ..ot

Annex A (normative) Conditioning requirements for supporting constructions................c 49

Annex B (informative) Estimation of radiant heat flux using measured surface
temperatureand the Stefan-BoltZmann Law ...

BIDIEOGTAPIY ...

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=20b9dae0dba79519b110bc9d953bc627

ISO 3008-

Foreword

1:2019(E)

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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Introduction

This document 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 ISO 834-1.
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Fire resistance tests — Door and shutter assemblies —

Part 1:

Ge

neral requirements

CAUTION — The attention of all persons concerned with managing and carrying out this

This
resis
inco

Requiirements are included for mechanical pre-conditioning, e.g. “cycling” of door &

asse

be identified and provided. Written safety instructions shalb-be issued. A
ihing shall be given to relevant personnel. Laboratory personnel shall ensure that
iften safety instructions at all times.

Scope

document, used in conjunction with ISO 834-1, specifies a method for determini
tance of door and shutter assemblies designed“ptimarily for installation withi
Fporated in vertical separating elements, such as

hinged and pivoted doors,

Hoors,

steel single-skin folding shutters-(un-insulated),
bther sliding, folding doors,

Lilting doors,

rolling shutter doors,

Femovable panels-in walls,

self-closingepenable windows.

Inblies prior to the conduct of the fire-resistance test.

that there
g the test.
t elements

ppropriate
they follow

ng the fire
n openings

horizontally sliding and vertically sliding doors, including articulated sliding doors and sectional

nd shutter

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

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

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

[SO 30009, Fire-resistance tests — Elements of building construction — Glazed elements

ISO 13943, Fire safety — Vocabulary

© IS0 2019 - All rights reserved
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3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

3.1

IEC Electropedia: available at http://www.electropedia.org/

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

associated
specific con
and which i
to be exper

3.2
cill
member thd

supporting construction
struction in which the door or shutter assembly is installed as intended for use in.pra

enced in normal use

and that remains visible

3.3

door assembly

door set
complete ag
is provided

Note 1 to en
with grilles §
seals that ar

3.4

sembly, consisting of pivoted, hinged or sliding door leaves or leaf including any frame
for closing of permanent openings in separating elements

[ry: This includes all side panels, vision panels or.transom panels. The assembly shall be com

e used in the assembly.

door hardware

items such
closing dev
assembly

3.5
double acti
action of a f

3.6

fire seal
seal fitted t
assembly

s hinges, handles, locks, panictbar(s), escutcheons, letter plates, kick plates, sliding

on
ire door leaf thatepens in both directions

o the frame or to the leaf edge for the purpose of extending the period of integrity o

3.7

t spans between two frame jambs at the base, which might or might hot be set into the f

nd louvers together with the door hardware and any fire seals, smoke seals, draught seals, acoj

Ctice

s used to close off the furnace and provide the levels of restraint and thermal heattransfer

loor,

that

plete
ustic

bear,

ices, electrical components,swiring, etc., that are, or can be, used in the door or shuitter

f the

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

3.9
gap

fitted within the head and jambs above the door leaf without a transom fitted

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

© ISO 2019 - All rights res
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3.10

primary leaf

leaf of a multi-leaved door assembly that is the largest and/or has the handle attached to it as the
preferred leaf for general operation

Note 1 to entry: If the leaves of a multi-leaved door are the same size and if the handles (or other hardware such
as push plates) are fitted to all leaves, then no primary leaf exists for that door assembly.

3.11
shutter assembly
complete assembly consisting of rolling, folded or sliding curtains, including guides, rollers, tracks, and

. - 1 - 1.1 .
Op eNatnTg MICTITaISIT aITa [TOUSTITES

3.1
side{panel
fixed panel that is incorporated to one side of a door that is part of the test specimen

3.1
single action
actign of a fire door leaf that opens in only one direction

3.1211k
smolke seal

seal fitted to the frame or to the leaf edge for the purpose of pestricting the flow of smoke or hot gases

3.15
standard supporting construction
forn} of construction used to close off the furnace and to support the door or shutter ass¢gmbly being
evalpated and which has a quantifiable influenee on both the thermal heat transfer between the
condtruction and the test specimen and provides$known resistance to thermal distortion

3.16
test[specimen
dooy or shutter assembly that is installed in a standard or associated supporting constructfon to allow
its eyaluation

3.17,
thrqugh connection
fixirlg or internal spacer that either penetrates through the door or shutter construction frpm one face
to another or directly cefinects the faces one to the other

31

tranjsom
menjber that extends across the frame from jamb to jamb at the head of the leaf and that creates an
apertfture t6house a transom panel

31

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

3.20

air transfer grille

product which is installed in an aperture in a door or shutter assembly that allows a path for air
movement through the door or shutter assembly

3.21

reactive air transfer grille

air transfer grille that resists the spread of fire and hot gases by the activation of its intumescent
components

© IS0 2019 - All rights reserved 3
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3.22
mechanica

1 air transfer grille

air transfer grille that resists the spread of fire and hot gases by the closure of blades, plates or slats
which are normally in the open position.

4 Teste

quipment

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,

he floor furnace is applicable

4.2 Measyirement of heat flux from the unexposed surface of specimens shall be made as described i 9.5.

4.3 Wher
surface of t
element to
thermocoug
The wire lé¢
the unexpo
approximat
firmly agaiy
When the b
pad size, re
parallel to t
of the surfa
length cove

heat-resistant and moisture-resistant coatings.

5 Testc
Test condit

defined in |

6 Tests

6.1 Size

The test sp
opening of
openable w

e it is not possible to apply disc thermocouples as specified in ISO 834-1 torthe unexp
he test specimen, due to the size or shape of the specimen, or when the.dimension o
be measured is less than 12 mm, such as when testing air transfer’ grilles, an altey

ads of the thermocouple are to have an immersion under the pad-and be in contact
ted surface for not less than 25 mm. The hot junction of the thermocouple is to be pl
bly under the centre of the pad. The pad is permitted to bé deformed in order to be
st the surface of the element being measured and is to fit.closely about the thermoco
lade of the air transfer grille or other parts of the test Specimen is less than the sped
Huce the pad to match the element being measured. The' pad length shall be as specified
he test specimen length. If the modified thermocouple pad cannot be placed on the con

red by the pad shall not be heavier than 0,82 mm?2 and are to be electrically insulated

pnditions

ons require the application of-.the heating and pressure conditions of the standard te
50 834-1.

pecimen

bf specimen

ecimen and/all its components shall be full size. When this is restricted by the size o
he furnaee (which is normally 3 m x 3 m), the door or shutter assembly or the self-cld
indowrshall be tested at the maximum size possible and the fire resistance of the full §

assembly s
supporting

all.be derived by an extended application analysis. However, the minimum dimensio

psed
f the
nate

le and pad may be used. Instead of copper discs, twisted thermocouple wire may be ysed.

with
nced
held
iple.
ified

and
tour

Ce, then no thermocouple is required at that location. The wires for the thermocouple im the

with

5t as

f the
sing
ized
ns of

6.2 Number of specimens

The number of test specimens shall be selected as described in ISO 834-1. If testing is carried out from
one side only, it shall be stated in the test report whether this is due to the symmetrical nature of the
door or because it is required to resist fire from one side only.

6.3 Design of specimen

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

© ISO 2019 - All rights reserved
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6.3.2 Where the door or shutter assembly incorporates air transfer grilles or side, transom or flush
over panels, whether glazed or unglazed, these shall be tested as part of the door or shutter assembly.
The side panel shall always be on the latch side.

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 that are an essential part of the

spec

6.4

imen and that can influence its behaviour in a test construction.

Construction

The

6.5

6.5.]
to c(
infol

6.5.2

to p
cons
labo

7

7.1

7.1.
and

7.1.2

whid

estspecimen sitath be constructed as described i 1SO-834+1:

Verification

| The sponsor shall provide a specification to a level of detail sufficient-fo’ allow thg
nduct a detailed examination of the specimen before the test and to agree on the acc
mation supplied. [SO 834-1 provides detailed guidance on verification-ofthe test specin

. When the method of construction precludes a detailed suryey of the specimen wit

prmanently damage it, or if it is considered that it will subsequently be impossible
truction details from a post-test examination, then one _¢f two options shall be exerd
ratory:

bither the laboratory shall oversee the manufacture of the door or shutter assembly(ie
Lo the test, or

Lhe sponsor shall, at the discretion of the labgratory, be requested to supply an addition|
pr that part of the assembly that cannot.be verified (e.g. a door leaf) in addition to
Fequired for the testing. The laboratory §hall then choose freely which of these shall be §
Lhe testing and which shall be used tdverify the construction.

[nstallation of test specimen
General

| The test specithen shall be installed as intended for use in practice, incorporating g
bther items thatcan influence the performance of the specimen.

. The test specimen shall be mounted in a supporting construction, the field of ap

laboratory
iracy of the
en.

hout having
to evaluate
ised by the

5) subjected

al assembly
the number
ubjected to

11 hardware

plication of

the
con

I

h covers'the type (see 7.3.1) in which it is intended for use. The design of the connect

n between

i
st/§pecimen and the supporting construction, including any fixings and materials usedfo make the

€etion, shall be 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 construction required by 7.3.1, shall be exposed to the heating conditions.

7.2

Supporting construction

The fire resistance of any supporting construction shall not be determined from a test in conjunction
with a test specimen and shall be at least commensurate with that anticipated for the test specimen.

© IS0 2019 - All rights reserved
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7.3 Test construction

7.3.1 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, 200 mm wide, of supporting construction exposed within the furnace
each side agdoverthetop of theaperture imto which the test specimen s fixedThe thickmessof the
supporting|construction may be increased outside of the 200 mm zone. The test construction |may
incorporatg more than one test specimen providing that there is a minimum separation 0f 200| mm
between earh specimen and between the specimens and the edge of the furnace.

7.3.2 Asdociated construction

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

7.3.3 Supporting construction

7.3.3.1 Wlhere the test specimen is not permanently associatéd“with a specific form of construdtion,
the area between the test specimen and the support frame shall’be filled with a rigid or flexible standard
supporting ponstruction as specified in ISO 834-8.

7.3.3.2 The choice of standard supporting construetion shall reflect the range of intended us¢ for
the door or|shutter assembly. The rules governing.the applicability of the chosen standard supporting
constructiof to other end use situations are given:in Clause 13.

6 © IS0 2019 - All rights reserved
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7.3.3.3 Figures 1 to 8 illustrate the use of supporting constructions in conjunction with the mounting
of specimens of different types.

Key
steel vertical “C” stud

12,5 mm plasterboard

screws at 300 mm fixing centres

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

© IS0 2019 - All rights reserved 7
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N SURI ORI

I

II

.. |-

1a

standarji supporting construction (block wall)

dOOI‘ aSo\,uAb}_y \':t\,ot Dybb;lllbll)

test frame

Key items 1 and 2 form the test construction.

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

\

/o
L —|

3 o 4

Key

1 tahdard or associated supporting construction
2  Hetrassembly-ftestspeeimens

3 testframe

4  free edge insulation

a

Key items 1 and 2 form the test construction.

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

2200 2200

A
\

2200

2200 2200

E
ol
2200

| /
T
o
o~
Al
1
2200 2200

7
o
o
o~
o

L= o
i
1 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

2200
2200

Key
1 rigid non-combustible material
2 il

Figuie-5 — Examples for mounting hinged door specimens (vertical sections)
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Key

Ul o W N

12

Dimensions in millimetres

2200

Y

a) Vertical section

2200 2200
5 - -

\
LS ]
/ &\

b) Horizontal section

2200

supporting construction

floor, rigid non-combustible material
top of furnace

bottom of furnace

side of furnace

Figure 6 — Example of details for mounting sliding door specimens
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Dimensions in millimetres

2200

A
 J

a) Vertical section

2200 2200

WQ,
A

A

b) Horizontal section

A
A

Key

1  supporting construction

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

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

a) Vertical section

2200 2200

\
A

2200

¥

b) Horizontal section

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

Figure 8 — Example of details for mounting rolling-shutter specimens

7.3.4 Restraint on supporting construction

7.3.4.1 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.

14 © IS0 2019 - All rights reserved
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7.3.4.2 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.

7.3.4.3 If the bottom of the test specimen is at floor level in practice, then, at the bottom of the
aperture, continuity of the floor shall be simulated using a solid, non-combustible rigid material that has
a minimum width of 200 mm on each side of the assembly, i.e. from the exposed to the unexposed face.
The furnace floor can be regarded as part of the simulation of the floor continuity provided that it is level
with the base of the assembly. If a cill detail is incorporated as part of the door or shutter assembly, this
shall be 1ncorporated W1th1n or placed on top of the extensmn If the test spec1men 1s not to be used at
7be mounted

simy] ly w1th1n the thlckness of the wall Wlthout the extension.

If the specimen is tested in conjunction with a non-combustible floor, then this might/not rgpresent the
situgtion when the specimen is installed above a combustible flooring such as timber or carjpet.

7.4 | Gaps

7.4.1 The adjustment of the door leaf, leaves or shutter and gaps shall-be within the tolergnces of the
design values stipulated by the sponsor. These shall be representative of those used as interyded for use
in prfactice, so that appropriate clearances exist, e.g. between the fixed and moveable components.

In order to generate the widest field of direct application, the gaps shall be set hetween the
dlle value and the maximum value within the range of*gaps given by the sponsor.

NOTE A door or shutter assembly with a specified range of gaps from 3 mm to 8 mm is tested yith gaps set
between 5,5 mm and 8 mm.

Examples of gap measurement are given in Figtires 9 to 12.

© IS0 2019 - All rights reserved 15
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Y
A
Y
A

T
#

Y
A
A |
A
Y
A
A |
A

TV

Figure 9/— Examples of clearance gap measurements for hinged and pivoted doors —
Vertical sections

16 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=20b9dae0dba79519b110bc9d953bc627

ISO 3008-1:2019(E)

A J
A
/

N
A l A
\

 J
A

a) Single'doors
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)] & > Bl

b) Meeting edge for double doors

=/

Figure 10 — Examples of gap measurements for hinged and pivoted doors
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Figure 11 — Examples of gap measurements — Horizontal sections
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Figure 12 — Examples of gap measurements — Vertical sections
8 [onditioning

8.1 Moisture content

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

8.2 Mechanical

Some product standards exist for certification purposes that require mechanical testing before the
start of the fire test. Durability requirements are given in the relevant product standard. Where a
relevant product standard does not exist, the following preconditioning shall be performed before the
start of the fire test exposure:
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The testing laboratory shall be satisfied that the door leaf, panel or shutter curtain operates
satisfactorily. A series of 50 opening/closing cycles of at least 75° for side-hung doorsets and at least
300 mm for sliding doorsets and shutters shall precede the fire test.

9 Application of instrumentation
9.1 Temperature measurements

9.1.1 Furnace-temperature measuring instrument

Plate thermometers shall be provided in accordance with ISO 834-1. They shall be evenly distfibuted
over a vertifal plane 100 mm from the nearest plane of the test construction; see Figure 13. There ghall
be at least dne plate thermometer for every 1,5 m?2 of the exposed surface area of the test construction,
subject to d minimum of four. The plate thermometer shall be oriented so that “side A” faces the pack
wall of the flurnace.

Dimensions in millimetres

[\S}
100

I_.=
=

N\
[EN
\S}

100

Key
plane of furnace
nearest plane of test construction

test frame

Figure 13 — Example of positions of furnace-temperature measuring devices (plate
thermometer) — Horizontal section
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9.1.2 Unexposed-face thermocouples

9.1.2.1 Where no evaluation against the insulation criteria is required of the door or shutter assembly,
or any part thereof, no temperature measurements are required.

9.1.2.2 Where it is required to evaluate compliance with the insulation criteria, 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. Where it is not possible to apply disc thermocouples as specified in
ISO 834-1 to the unexposed surface of the test specimen, due to the size or shape of the specimen, such
as when testing air transfer grilles, an alternate thermocouple and pad shall be used as described in 4.3.
Exarfiples of the location of unexposed-tace thermocouples are shown in Figures 14 to 27.

© IS0 2019 - All rights reserved 21


https://standardsiso.com/api/?name=20b9dae0dba79519b110bc9d953bc627

ISO 3008-
Key

o therm
m| therm
3 door fi
4 doorl
22

1:2019(E)

Dimensions in millimetres

100 B B 100
50 . 50 o
= bl g o
Vi
— O © €
oA
=]
\_JL_ =Y _9_/: }7
\‘ 'l
’ b d
N L\ / ..
<100 T / \ <100
T / \ T
4 i
— / X
\\' .
1"
\
bcouple for maximwm temperature rise
bcouple for average temperature rise
fame
baf
. 4.4 I 1 £l dea. £ AL n ) 1
l'lsul C 1T hAalllplC Ul IULdAdUIUIIS Ul uucz\puacu 1dlT LIITI lllULUuplCD

General arrangement — Single-leaf door, 1 200 mm
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Dimensions in millimetres
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3 primary door teaf
4 secondary door leaf
5 door 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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100

ocouples for maximum temperature rise
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ure 16 — Example of locations of unexposed-face thermocouples at periphery
of hinged andpivoted doors (detail)

Ithough thermocouples are shown on both sides of the-door face in this illustration to show proximity
they are placed only on the non-fire-exposed fage:
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thermocouples for maximum temperature rise
) Although thermocouples are shown onboth sides of the door face in this illustration to sh

meeting edge, they are placed only on thevion-fire-exposed face.

Figure 17 — Example of locatien of unexposed-face thermocouples on meeting eq
Hinged or pivoted double-leaf doors

Iges —
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Dimensions in millimetres
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3 clear ¢pening
4 door track
Figure 18 — Example of locations of unexposed-face thermocouples —
Singte-teaf stidimgdoor
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Dimensions in millimetres
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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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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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Thermocouples 1, 3, 4 and-6are always required. Thermocouples 2 and 5 are not required if the leafjwidth is less
than|1 200 mm.

Figure 21 — Reduction in number of unexposed-face thermocouples with decreasing|leaf width
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Figure 2P < Examples of locations of thermocouples in discrete areas, e.g. side panels, over
panelsjand transom panels, assuming that there is only one of each type in the specimen
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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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Figure 24 — Example of locations of thermocouples on unexposed face —
Example for double-leaf door with transom panel (largest leaf width <1 200 mm)
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Dimensions in millimetres
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2 transom frame width for applicatien of thermocouples
3 transom panel

4 door leaf

NOTE1  Althoughthermacouples are shown on both sides of the door face in this illustration to shgw proximity
to the frame, they are placed only on the non-fire-exposed face.

NOTE 2  See 9.3 forddditional guidance on single doors.

Figure 25 — Example of locations of thermocouples on an unexposed face -
Example for double-leaf door with transom panel (largest leaf width <1 200 nym)
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bcouples 9 to 20.for maximum temperature rise

bcouples 1 tg:8'for both average and maximum temperature rise
verage témperature of glazed area is the average of thermocouples 6 and 7.

akimum temperature of glazed area is the maximum of thermocouples 6 to 10.

Average temperature of door leaf is the average of thermocouples 1 to 5.

Maximum temperature of door leaf is the maximum of thermocouples 1 to 5 and 11 to 20.

Figure 26 — Example of locations of unexposed-surface thermocouples on hinged door
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incorporating glazing (width of door leaf >1 200 mm)
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O thermocouples 9 to 22 for maximum temperature rise

@ thermocouples 1 to 8 for both average and maximum temperature rise

NOTE 1
NOTE 2
NOTE 3

NOTE 4

Average temperature of door leaf is the average of thermocouples 1 to 5.

Average temperature of side/over panels is the average of thermocouples 6 to 8.

Figure 27 — Example of locations of unexposed-surface thermocouples
on door assemblies with multiple side/over panels
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Maximum temperature of door leaf is the maximum of thermocouples 1 to 5 and 9 to 12.

Maximum temperature of side/over panels is the maximum of thermocouples 6 to 8 and 13 to 22.
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9.1.2.3 The temperature of the supporting construction in which the door or shutter assembly is
mounted is not required to be measured and, therefore, no thermocouples are required.

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

9.1.2.5 Position five thermocouples (for single- or double-leaf doors), one at the centre of each of the
specimen leaves (single or multiple) 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 Fa
W 0,1 m2 (g
thermocouy

average temiperature at a density of one thermocouple per square metre or part thereofjsubject

minimum o

9.1.2.7 E>
single porti
purpose of

r door or shutter assemblies which incorporate discrete areas of different thermal insuld
.g. flush over panels, transom panels, side panels or glazed panels within a door leaf); s
les shall be evenly distributed over the sum of the surface of those areas to determing

f two. The average insulation performance of the sum of each area shall be déetermined.

(cept for door or shutter assemblies with air transfer grilles, when the total area
bn of the door or shutter assembly represents less than 0,1 m2, it shallbe disregarded fo
iscertaining the average unexposed-face temperature.

ition
extra
e the
to a

of a
r the

9.1.2.8 Fq
unexposed

r door or shutter assemblies which incorporate air transfer grilles the average and maximum
face temperature shall be determined as follows:

|

The therm b air

transfer gr

couples to determine average unexposed-face temperatures shall be fixed onto th
le at a density depending on the grille surface ared; according to Table 1:

Table 1 — Number of thermocouples for air transfer grilles

Surface area, m2 Number of thermocouples
<0,04 1
20,04...<0,10 2
20,10...<0,36 3
=0,36 5

For air tran
centre of th

sfer grilles with surface area less than 0,04 m2, only one thermocouple shall be placed i the
e air transfer grille té determine the maximum unexposed-face temperature rise.

Two thermpcouples are-'equired for air transfer grilles with surface area equal to or greater than
0,04 m2 buf less thant@;10 mZ2. Divide the air transfer grille in half with a vertical centre line. Then
place one thermocafiple in the centre of each half of the air transfer grille to determine the maximnum

unexposedface temperature rise.

Three theriocouples are required for air transfer grilles with surface area equal to or greater than
0,10 m2 butTess than U,36 mZ. Divide the air transier grille in hall with a vertical centre line. Then place
one thermocouple in the centre of each half of the air transfer grille and one at the centre of the vertical
centre line to determine the maximum unexposed-face temperature rise.

Five thermocouples are required for air transfer grilles with surface area equal to or greater than
0,36 m2. Divide the air transfer grille into four quadrants with vertical and horizontal centre lines.
Then place one thermocouple in the centre of each quadrant of the air transfer grille and one at the
centre of the air transfer grille to determine the maximum unexposed-face temperature rise.

The thermocouples shall be located no closer than 50 mm from the edge of the air transfer grille.
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9.2 Maximum temperature

9.2.1 The maximum temperature shall be determined from the five thermocouples fixed to determine
the average temperature rise (as given in 9.1.2.5), the roving thermocouple and from additional
thermocouples fixed as indicated in 9.2.2 and 9.2.3.

9.2.2 If the door or shutter assembly incorporates discrete areas of different thermal insulation
W 0,1 m2 (e.g. air transfer grilles, flush over panels, transom panels, side panels, or glazed panels within
a door or shutter area) that are evaluated separately with respect to average temperature rise, then the
evaluation of maximum unexposed-face temperature of those areas shall also be undertaken separately.
This[can require extra unexposed-surface thermocouples to be applied as given in 9.1.2.6]9.1.2.7 and
9.1.4.8.

9.2.3 For the temperature of door leaf or shutter, thermocouples shall be fixed to‘the face|of each leaf
or shutter as follows:

a) ptmid-height, 100 mm in from the vertical edges as specified below;

b) pt mid-width, 100 mm down from the horizontal edge as specified below;

c) [100 mm in from the vertical edges, 100 mm down from the horizontal edge as follows:
1) the inside edges of the clear opening for

— hinged or pivoted doors opening toward théfurnace,

— shutters or sliding doors installed on thé\eéxposed side of the supporting constifuction, or,
D) the visible part of the edge of the door |€af for

— hinged or pivoted doors openingiaway from the furnace,
— shutters or sliding doors installed on the unexposed side of the supporting construction.

If, dye to the narrow width of the Jeaf (leaves) or shutter(s), the thermocouples specified in Ip) and c) are
clos¢r than 500 mm to each othér; then those specified in b) are omitted.

If the leaf is <200 mm wide (e’g. as in a multi-leaf folding shutter), then the leaves are treated as if they
werg¢ one leaf with respect to application of unexposed-face thermocouples for evaluating maximum
temlerature rise.

Examples of thefedtction in the requirement for unexposed-face thermocouples with decfeasing leaf
width are givenin Figure 21.

Additional thermocouples shall be fixed to other areas of the leaf or shutter, e.g. over any through
connjection or position where the temperature can 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 20 and 22|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 be applied as for door leaves. However, if there is more than one other area of
the same type, then they shall be treated as one large area (as those for the average temperature rise are).
In such cases, thermocouples 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 transom panels above door
leaves (but not discrete panels within the leaf) as follows:

a) atmid-width, 100 mm in from the horizontal edge; and

b) 100 mm in from the vertical edges, 100 mm in from the horizontal edges.
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See Figures 23 and 24 for examples of the above. See Figure 22 for exclusion of the thermocouples on
panels 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.

9.2.7 For air transfer grilles, the maximum temperature shall be determined from the thermocouples
fixed to determine the average unexposed-face temperature given is 9.1.2.8. Additional thermocouples
shall be fixed to the face of the air transfer grille as follows:

a) at mid height100-mm-infromthevertiealperimeterframes,————————————————————————
b) atmid width 100 mm down from the horizontal top perimeter frame;

c) 100 mrp in from the vertical perimeter frames, 100 mm down from the horizontal tep perimeter
frame.

If the distapce between thermocouples a) and c) is less than 550 mm, the thermocaguple specified jn b)
shall be omjtted.

For air tranfsfer grilles with surface area less than 0,1 m2, the additional thérmocouples in a), b) apd c)
are omitted.

9.3 Temperature of door frame
Thermocout

les shall be fixed at each of the following positions:
a) one at pid-height on each vertical member;

b) one onthe horizontal top member of the frame (@and any transom >30 mm wide, if fitted) at mid-
width (JL00 mm away from the door joint of a miulti-leaf door on the primary leaf side);

c) one on fhe horizontal top member of the frame (and any transom >30 mm wide, if fitted) 50 mim in
from edch corner of the leaf opening.

At each of the positions, thermocouplesishall be fixed as close as possible, i.e. with the centre of the|disc
15 mm from the junction between theframe and the supporting construction. Irrespective of thidg, the
distance of|these thermocouples-from the inside edge of the frame shall not be greater than 100 mm.

See Figure 16.

For single-l¢af doors, if dueto'the narrow width of the opening, the thermocouples specified in b) and c)
are closer than 550 mm<o-€ach other, then that specified in b) is omitted; see Figure 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 shjown
in ISO 834-1:1999, Figure 4.

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 1 min intervals with a
tolerance of +1 s.

9.4.4 The pressure sensors shall be located where they are not subjected to the 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
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“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 from 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 from the top of the door or
shutter.

9.5 Heat-flux measurement

9.5.1 General

In 9f5 a method of measuring heat flux is described. The hazard presented by radiation is evaluated
in the test by measuring total heat flux. However, as the convection heat transfer'is negligible, the
meapurement is reported as heat flux in this document. It considers the measufement of heat flux in a
plang parallel to, and at a distance of 1,0 m from, the unexposed face of the(test specimen| It includes
the ¢oncept of both an average value, measured opposite the centre of the spécimen, and the maximum
valug, which is equal to or greater than the average value if the specimen.is not a uniform rgdiator.

Guidance is provided on the determination of the maximum value.

Therfe is no requirement to measure the heat flux from a surfaceqvith a temperature below 300 °C because
the 1fadiation emitted from such a surface is low (typically 6 kW/m?2, even with an emissivity pf 1,0).

9.5.2 Apparatus

Meapurements of heat flux from the unexposed surface of specimens shall be made by an|instrument
complying with the following specifications:

— [larget: The target of the instrument shall not be shielded by 4 window or
subject to a gas purge, i.e. it shall be subject to convecfion as well
as,radiation;

— puggested range: 0 kW/m2 to 50 kW/m?2;
— pccuracy: *5 % of maximum in range;
— [ime constant (timeXo <10s;

Feach 64 % of target value):

— yiew angles 180° + 5°.

9.5.3 Procedure

9.5.3:+—Generalpositioning
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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9.5.3.2 Specific locations

Measureme

a)

nts shall be taken at the following locations:

opposite the geometric centre of the specimen; this is referred to as the average heat flux level;

b) atthe 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 9.5.3.2 a).

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

the paint of maximum intensity with anv dparpp of certainty In these cases the follo

ing

predict
proced
1) Ide
hay
2) Tw
sep
3) Ift
10
tre

9.5.4
Measureme

intervals ng

NOTE Al
to the surrod

9.6 Deflg

9.6.1 Deflection shall be measured with appropriate instrumentation to provide a history g

significant
where signi

a) doorle
b) frame q

c)

suppor

9.6.2 The
between m

Measurement

Ire shall be used.

ntify all areas where it is anticipated that the temperature will exceed 300 °C and-that
e an area in excess of 0,1 m2. Measure the heat flux opposite the notional centré-of each

b or more identical adjacent parts of the specimen having the same-height or w
arated by less than 0,1 m, may be treated jointly together as a single radiation surface.

he area, or sub-area, of the specimen that is expected to remain.below 300 °C is less
% of the total area or sub-area under consideration, then thatiarea, or sub-area, ma
hted as a single radiating surface. This allows for breaks, such as glazing bars.

nts taken at each location described in 9.5.3.2 shall be recorded throughout the te
t exceeding 1 min.

hnex B provides an alternative method of estimating the energy radiated from the specimen su
nding area based on the Stefan-Boltzmann radiation law.

ction

movements (i.e. greater than*3 mm) of the test construction during the test. Compor
ficant movement is likely te“occur are

hf or shutter relativete'the frame,
elative to the supporting construction, and

[ing construetion.

prin€iple of the measurement shall be by measurement against a fixed datum. The int
pasurements shall be chosen to present a history of deflection during the test. A suit

method for

also
hrea.
idth,

than
y be

5t at

rface

f all
ents

brval
able

datarmmining daflaction f+bhn ot oot bt t ol At g e acale fon cnlaction AfF o

Hable

intervals be

e T T TS O eI e et O O T T e ST C OISt o C oot I CTra O 5~ Proposars 1T SCICCTroTToT St

tween measurements is given in ISO 3009.

Measurement of deflection is a mandatory requirement although there are no performance criteria
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 can 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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Dimensions in millimetres

2200 2200

W vy

Key
v suggested positions for measuring deformation

Figure 28 — Suggested positions for deformation measurements — Single-leaf door assemblies

© IS0 2019 - All rights reserved 41


https://standardsiso.com/api/?name=20b9dae0dba79519b110bc9d953bc627

ISO 3008-1:2019(E)

| | | | | |
C | | i | N
VN S L Y
B B AR | S S |
\ Yv Y
| | | |
| | | | |

Key

v suggegted positions for measuring deformation

Figure 29 1—Suggested positions for deformation measurements — Double-leaf door assemblies
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