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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
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Introduction

The purpose of this part of ISO 6944 is to measure the ability of a representative duct or duct assembly that is
part of a kitchen extract duct system to resist the spread of fire from one fire compartment to another with the
fire attack being from either the inside of the duct or from the outside of the duct. This part of ISO 6944 is
applicable to vertical and horizontal ducts, with or without branches, taking into account joints and exhaust
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test method representing a fire attack from the inside of the duct first simulates temperaty
en extract duct during normal operation followed by simulating the temperatures during a fi
For kitchen extract ducts, the inevitable build-up of grease on the inside surfaces lean lead
xposure and this is represented in the test method described in this part of ISO16944. A burn
hed to a horizontal L-shaped combustion chamber, develops the heaty required to
eratures. The combustion chamber is attached to the sample kitchen exfract’'duct assembly,
ct duct is also L-shaped with both horizontal and vertical components.

test method representing a fire attack from the outside of the ductyexposes the kitchen ex
ce conditions defined in ISO 834-1. The test method inclddes provisions for assess
tration seal surrounding the kitchen extract as the duct passes’ through a fire resistive bar
od evaluates the structural integrity of the kitchen extract.duct by having the duct restrain
ce during the fire exposure.
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INTERNATIONAL STANDARD

ISO 6944-2:2009(E)

Fire containment — Elements of building construction —

Part 2:
Kitchen extract ducts

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

of this fire

resigstance test is drawn to the fact that fire testing can be hazardous and there-is'a posgsibility that

and/or harmful smoke and gases can be evolved during the test. Mechanical and
hazgrds can also arise during the construction of the test elements or structures, their
disppsal of test residues.

It is|strongly recommended that the duct assembly be allowed to cool completely after
befare dismantling to minimize the possibility of the ignition of combustible residues.

An gssessment of all potential hazards and risks to health shallbe made and safety preca
be iflentified and provided. Written safety instructions shall be issued. Appropriate train
to relevant personnel. Laboratory personnel shall ensure that they follow wr,
uctions at all times.

Scope

This
resis
duct

part of ISO 6944 establishes a method of\test in which kitchen extract ducts are required tq
tance. The requirements are intended to-imit the spread of fire from the duct when a fire occl
and assesses the structural integrity~of-the duct when a fire occurs in the area surrounding th

2 Normative references
The
refer
docy

ences, only the edition cited applies. For undated references, the latest edition of the
ment (including-any amendments) applies.

ISO B34-1, Fire-resistance tests — Elements of building construction — Part : General requiremel

ISO p944+1:2008, Fire containment — Elements of building construction — Part 1: Ventilation dud

following referenced \documents are indispensable for the application of this document.

operational
testing and

the fire test

utions shall

ng shall be
tten safety

provide fire
rs within the
e duct.

For dated
referenced

its

ts

ISO 13943, Fire safety — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in 1SO 6944-1, ISO 13943 and the

following apply.
3.1

kitchen extract duct
exhaust duct intended for use in commercial kitchens

© 1SO 2009 — All rights reserved
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3.2

fire-resisting kitchen extract ducts
kitchen extract ducts that have been tested to this part of ISO 6944 and meet the prescribed levels of fire

resistance

4 Teste

quipment

4.1 Fire outside duct

The test eq

iment-snacified in 1SO 60441 for I’ocﬁng duct A -shall he ||cnr~|’ nvr\opi‘ that tha Fan, volume-flow-

measuring s|

4.2 Firei
421 Ags

422 The
assembly, a

Key

kitchen e
transition
combusti

fation and the condensing unit are not required.

nside duct

b illustrated in Figure 1.

tract duct
section, where required
bn_chamber

A WON -~

ceramic f

bre4nsulation on combustion chamber

s-fired premix burner assembly shall be used to supply flue gases to the test specimen.

burner assembly shall be placed at the inlet of an insulated, L-shaped, combustion cha

location of burner assembly
cleanout access cover
supports

mber

4.2.21
3700 mm.

4.2.2.2
700 mm.

4223

5
6
7
L4

to g various governing dimensions

Figure 1 — Test assembly

The minimum total length of the L-shaped insulated combustion chamber, L, + L,, shall be

The minimum height and width of the steel duct for the combustion chamber shall be 700 mm by

The minimum thickness of the ceramic fibre insulation for the combustion chamber shall be
50 mm. The density of the insulation shall be 120 kg/m3 + 30 kg/m3.

© 1SO 2009 — All rights reserved
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4.2.3 Combustion shall be complete within the combustion chamber assembly. The insulated combustion
chamber assembly shall be connected to the kitchen extract duct by means of bolted or clamped flanges. The
flanges shall be welded to the combustion chamber and to the kitchen extract duct.

424

For ducts whose orifice area exceeds 0,75 m2, the use of flow restrictors at the exhaust end of the

kitchen extract duct to adjust the rate of the flue gases to assist in obtaining the required temperatures within
the kitchen extract duct is allowed, provided that the exhaust remains at least 75 % open.

5 Test conditions

5.1

The

5.2

5.2.1

Fire outside duct

est conditions specified in ISO 6944-1 for testing duct A shall be used.

Fire inside duct

The specimen shall be tested within a laboratory having ventilation ¢capable of maintaini

ng the build-

up of carbon monoxide to less than 50 ul/IY) throughout the period of afy)test. The area shqll be free of

extrgneous drafts. The laboratory shall be constructed so that, during any one test, the room tenperature in

the laboratory does not increase by more than 23 °C above the temperature recorded at the begjnning of the

test.

5.2.2 The test specimen with respect to moisture content shall be representative of the conditign that exists

in similar construction in buildings. The condition shall be established by storage in air having %0 % relative

humi|dity at 23 °C.

5.2.3 When conditioning to this level is not possible, the test shall be conducted when the dampest portion

of the test specimen has achieved an equilibrium.meisture content less than that corresponding td drying in air

having 75 % relative humidity at 23 + 3 °C.

5.2.4 Exception: The requirements of 5:2.8 are not mandatory when

— pn equilibrium condition is not achieved within a 12 month conditioning period; or

— ponstruction is such that drying of the interior of the test specimen is prevented by hermetic dealing of the
construction materials

6 Instrumentation

6.1 | Fire outside duct

The |nstrumentation specified in ISO 6944-1 for testing duct A shall be used.

6.2 Fire inside duct

6.2.1 Flue gas temperatures

6.2.1.1 The thermocouples shall be located within the L-shaped kitchen extract duct as illustrated in

Figures 2 and 3.

1) Microlitres per litre is the approximate conversion of the derogated unit “ppm.”

© 1SO 2009 — Al rights reserved 3
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o+

Lu/2

A
 J

A
Y

tract duct (side view)
f thermocouple grid for measuring flue-gas temperatures
Figure 2 — Thermocouple locations for measuring flue gas temperatures
Flue gas temperatures shall be determined by & thermocouple grid as illustrated in Figure 3
pnsist of four thermocouples located insidelthe kitchen extract duct to measure the flue

at the mid-length of the horizontal section ©f the kitchen extract duct assembly; see Figure 2.

The thermocouples shall be maximum 1,0 mm, TypeK or Type S Inconel-sheat
es with tips projecting 25 + 1,5 mm from the inner ends of the support tubes as illustrat

The dimension a shall be equal to D/4 but not greater than 305 mm.

The dimension 5 shallbe equal to W/4 but not greater than 305 mm.
(posed surfacé temperatures

xed locations

Temperatures on the unexposed surfaces shall be measured using thermocouples and pa

The
gas

ed?)
d in

ds in

with ISO 834-1.

Key

1 kitchene
2 location d
6.2.1.2

grid shall ¢
temperature
6.2.1.3
thermocoup
Figure 3.
6.2.1.4
6.2.1.5
6.2.2 Une)
6.2.2.1 F
6.2.2.1.1
accordance
6.2.2.1.2
specimen.
6.2.2.1.3

A minimum of fourteen thermocouples shall be located on the horizontal section of the

test

Eight thermocouples shall be symmetrically located around the perimeter of the specimen as
shown in Figures 4 and 5. None of the eight thermocouples shall be located over joints in the insulation
material. The insulation thickness shall be the minimum at these locations.

2) Inconel™ is an example of a suitable product available commercially. This information is given for the convenience of
users of this part of ISO 6944 and does not constitute an endorsement by ISO of this product.

© 1SO 2009 — All rights reserved
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Dimensions in millimetres

1 B W -
\ B Ww/2 _
'I Bl L
A A A
N
S P A
Q N T
i Nt a
b I b
\ \
2 3
25 #1,5
Key

Kitchen extract duct

support tube for thermocouples

ocation of thermocouple tip, represented by “e”

Dimension a shall be equal to-D/4’but not greater than 305 mm.
Dimension b shall be equalto 7/4 but not greater than 305 mm.

O W N =

o

Figure 3 — Thermocouple grid — Flue gas temperatures

© 1SO 2009 — All rights reserved 5
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Dimensions in millimetres

—

\ X N
Nl |
A
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|
A B
— ] —
380 +5
75 #5 5
By
A
J
L N .

A

A

Ly/2 A B

transition|ségtion

Y

1
2 test specimen

3 thermocouple grid location measuring flue gas temperature
4  cleanout access cover

5 location of thermocouple tips, represented by “e”

9,10 location of thermocouples 9 and 10, respectively

NOTE See Figure 5 for section A-A and section B-B.

Figure 4 — Thermocouple locations — Unexposed surface
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5 IR
a) Section A-A
i N A
+ ~
o N
4
Sy N
1 8 ® [ - |
1 8
b) Section B-B
Key
1to 8 location, represented by “e”, of thermocouples 1 to 8, respectively
9 insulating system
10 kitchen extract duct

Figure 5 — Thermocouple locations on sections A-A and B-B of Figure 4

6.2.2.1.4 Two thermocouples shall be placed around the edges of the cleanout access cover as shown in
Figure 4.

© 1SO 2009 — All rights reserved 7
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6.2.2.1.5 Two thermocouples shall be located over horizontal joints in the insulation material and two
thermocouples shall be located over vertical joints in the insulation material. These thermocouples shall be
located between 75 mm and 380 mm from the mid-length of the horizontal section of the kitchen extract duct
assembly; see Figure 4.

6.2.2.1.6  Other thermocouples shall be located at the discretion of the testing body where it is anticipated
that maximum temperatures occur in order to obtain representative information on the performance of the test
specimen.

6.2.2.1.7 Suggested placement of thermocouples on the support system and on the vertical section of the
test specimen is described in Annex A.

6.2.2.2 Rpving locations

Roving thermocouple shall be as shown in ISO 6944-1.

6.2.3 Interjor surface temperatures of enclosure materials

Suggested placement of thermocouples to measure temperatures on the interiop-surface of the enclgsure
material is described in Annex A.

6.2.4 Integrity measurements
6.2.4.1 The integrity measurement of the enclosure system shall be made with cotton pads.

6.2.4.2 The cotton pad and its holder shall be as shown in IS©@’834-1.

7 Test construction

7.1 Fire qutside duct

711 The|test construction as required in tSO 6944-1 for testing duct A shall be used except fof the
provision gien in 7.1.2.

7.1.2 Exception: It is not required to_restrain the duct within the furnace in all directions at the furnacq wall
when using the L-shaped test spec¢imen as described in ISO 6944-1:2008, Figure 6.

7.2 Fire ipside duct

7.21 The|cross-sectional area of the kitchen extract duct used for the fire inside duct testing shall at |least
equal the crgss-sectional area of the duct used for the fire outside duct testing.

7.2.2 The|width-to-height ratio of the kitchen extract duct used for the fire inside duct testing shall npt be
less than thd wirﬂh-fn-hnighf ratio of the duct used for the fire outside duct h:efing

7.2.3 The horizontal section of the kitchen extract duct shall be a minimum 2,75 m + Lg/2 long and the
vertical section shall be a minimum 1,40 m + Lg/2 long for Lg as shown in Figure 1. The horizontal section of
the kitchen extract duct shall include supports at maximum spacing, and at least one access opening, as
shown in Figure 6. The insulation within the horizontal section shall include a minimum of two joints. The
weight of the kitchen extract duct on the supports shall represent the maximum load applied on the kitchen-
extract-duct insulating materials. The kitchen extract duct shall include all fittings for which special methods of
insulation are required.

8 © 1SO 2009 — Al rights reserved
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1 2 =
|\_._ Y
- ]
\4 \L L

8 1
Key
1 tfansition section 5 flue gas restrictors
2 dleanout access cover 6 kitchen extract duct opening
3 ertical supports 7 insulating system
4  dupports in accordance with installation instructions 8 kitchen extract duct

Figure 6 — Test construction — Fire inside duct
7.2.4 The access opening and door construction shall represent the largest size, width-to-height ratio and
congtruction for which evaluation is _desired. The edge of the access opening closest to the[ combustion
chamber shall be located on the side of the grease duct between the flue gas thermocouple grid and the
vertital leg of the grease duct.

7.2.8 The test specimen—shall be representative of the complete duct assembly, including| installation.
Insulation systems shall be)installed in accordance with the manufacturer’s installation instructiong.

8 [Test procedure

8.1 | Firé outside duct

The testprocedure specified in 1SQ 6944-1 for testing duct A-shall be used
1 1 )

8.2 Fire inside duct
8.2.1 The temperature of the test specimen shall be between 10 °C and 32 °C at the beginning of the test.

8.2.2 The gas-fired premix burner shall be regulated to produce a minimum flue gas temperature of 240°K
above room temperature within 15 min as determined by the thermocouple grid shown in Figure 3.

8.2.3 If a flow restrictor as described in 4.2.4 is used, it shall be adjusted so that the heat input shall be a
minimum of 420 kW/m?2 of the cross-sectional area of a circular grease duct.

© 1SO 2009 — Al rights reserved 9


https://standardsiso.com/api/?name=6578b5c17fecd7818e9657f47e845769

ISO 6944-2:2009(E)

8.2.4 The heat input provided by the burner shall be determined by the performance specifications of the
burner and fuel usage.

8.2.5 The test shall be continued until equilibrium temperatures are attained on the unexposed surfaces of
the test specimen as recorded by thermocouple numbers 1 through 8 as shown on Figure 5. Equilibrium is
determined when, after a minimum 4 h exposure, two or more consecutive readings at 5 min intervals of the
average temperature recorded by thermocouple numbers 1 through 8 show a temperature rise of no greater
than 2 °C.

8.2.6 Temperature data shall be recorded at maximum 5 min intervals until temperature equilibrium is
recorded on the unexposed surface. After equilibrium, the temperatures shall be recorded at intervals not

exceeding 3fs:
8.2.7 Aftef equilibrium temperatures are attained, the temperature of the flue gases entering-the“grease
duct shall bge increased to produce a minimum average flue gas temperature of 1 095°C within 15 mip, as
determined by the thermocouple grid shown in Figure 3.
8.2.8 If a flow restrictor is used, it shall be adjusted so that the heat input shall be a minimum of 1,83 M{v/m?2
of the cross-sectional area of a circular kitchen extract duct.
8.2.9 The|minimum average flue gas temperature shall remain 1 095 °C for 30:min. After the 30 min period,
the burner assembly shall be turned off.
8.2.10 For fectangular ducts, the cross-sectional area shall be modified_ when determining the minimum|heat
input specified in 8.2.3 and 8.2.8. The cross-sectional area, A, expressed in square millimetres, shdll be
determined as given in Equation (1); see Reference [1]:
2

A:n(O,SDe) (1)
where

D, is the equivalent diameter, expressed in. millimetres, in accordance with Equation (2):

1,3(a X b) 0.625
Del=—""75 @
(a + b)

a is the length of one sideof the duct, expressed in millimetres;

b is the length of the‘adjacent side of the duct, expressed in millimetres.
8.2.11 Thelintegrity of'the test specimen shall be checked for passage of flame and hot gases using a cptton
pad in a wirg framesprovided with a handle.
8.2.12 The| €otton pad shall be held directly over an observed crack or hole in the test specimen,
25 mm + 6 nmrfronT the breached surface, fora period of 30510 325 Srmmatt-adjustmentsimthepositiorrof the

cotton pad may be made when required to achieve the maximum effect from the hot gases.

8.2.13 The cotton pad shall not be applied within 450 mm + 25 mm of the inlet and exhaust ends of the test
specimen.

8.2.14 When no ignition (defined as sustained glowing or flaming) of the cotton pad occurs during the
nominal 30 s application, a “screening test” involving a short-duration application of the cotton pad to areas of
potential failure and/or the movement of a single pad over and around such areas shall be made. Charring of
the pad provides an indication of imminent failure, and a previously unused cotton pad shall be employed in a
prescribed manner for the confirmation of an integrity failure.

10 © 1SO 2009 — Al rights reserved
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8.2.15 The roving thermocouple shall be applied until temperature equilibrium is reached but shall be
removed if a temperature of 150 °C is not recorded within 20 s.

8.2.16 The roving thermocouple shall not be applied within 450 mm + 25 mm of the inlet and exhaust ends of
the test specimen.

8.2.17 After the burner is shut off, the test is concluded.

The temperatures shall be monitored at 5 min intervals until a decrease in temperatures of the entire
assembly is recorded. These temperature data are recorded for informational purposes.

9 Performance criteria
9.1 | Fire outside duct

9.1.1 Integrity

The requirements in accordance with 1ISO 6944-1 for duct A shall apply.

9.1.2 Insulation

The fequirements in accordance with ISO 6944-1 for duct A shallrapply.

9.2 | Fire inside duct

9.2.1 At or before the equilibrium temperature is .reached, any temperature measured on thg unexposed
surfgce of the test specimen shall not exceed 65 2€7above the initial starting temperature during| exposure in
accdrdance with 8.2.2.

9.2.4 At no time during the exposure to the flue gases shall the average temperature on the¢ unexposed
surfgce of the test specimen, as determined by thermocouple numbers 1 through 6 as shown|in Figure 5,
exceed the initial starting temperature by 140°K or more.

9.2.3 At no time during the_exposure to the flue gases shall any individual temperature measured on the
unexposed surface, including\temperature measured by the roving thermocouple, exceed the initial starting
temperature by 180°K or more.

9.2.4 No flaming shall occur on the unexposed side of the test specimen during the classifigation period
with [the followingc/exeeptions. During the first 5 min of the test, flaming at any one location for & cumulative
total|of less than A0 s is permitted at overlaps or butt joints of the insulation material. Flaming at fthe inlet and
outldt of the tést'specimen is also permitted.

9.2.5 ‘During the exposure to the flue gases, the cotton pad on the unexposed surface shall not jgnite.

9.2.6 During the exposure to the flue gases, there shall not be any openings in the kitchen extract duct.

10 Expression of results

When the kitchen extract duct meets the performance requirements for fire exposure inside the duct, the fire
resistance rating of kitchen extract ducts shall be expressed in minutes equal to the lowest of the performance
criteria for the integrity and insulation.

© 1SO 2009 — Al rights reserved 11
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11 Test report

In addition to the items required by ISO 834-1 and ISO 6944-1, the following shall be included in the test
report:

a) for fire outside duct:
— integrity and insulation ratings in minutes,

— description of the restraint provided to the duct and the condition of the duct end outside of the
furnace;

b) for fire ipside duct:

— dedcription of the materials and construction details of the test samples, including drawings depicting
geqmetry of the test specimen including the length, width and thickness of the kitchen extract duct,
thel|location and types of splices and access openings in the duct,

— tenjperatures, reported at intervals not exceeding 0,5 min from the \time when equilibrium
temperatures are reported and until the end of the test,

— timg, expressed in minutes, equal to the lowest of the performance criteria for the integrity| and
instilation.
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Annex A
(normative)

Optional test equipment and instrumentation — Fire inside duct

A.1 Itis recommended that the thermocouples be placed on the support system adjacent to the insulation
surrounding the kitchen extract duct (Figure A.1, thermocouples numbered 15 and 16) and on the vertical
section of the test specimen (Figure A.1, thermocouples numbered 17 and 18).
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Figure A.1 — Thermocouple locations — Unexposed surface
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