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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1.  In particular the different approval criteria needed for the 
different types of ISO documents should be noted.  This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.  Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers 
to Trade (TBT) see the following URL:  Foreword - Supplementary information

The committee responsible for this document is ISO/TC  92, Fire safety, Subcommittee SC  2, Fire 
containment.

ISO 3008 consists of the following parts, under the general title Fire-resistance tests:

—	 Part 1: Door and shutter assemblies

—	 Part 2: Lift landing door assemblies
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Introduction

The need for certain lift landing door assemblies to act as a fire barrier against the transfer of fire via 
the lift has been identified. This part of ISO 3008 specifies a procedure for this purpose. This part of 
ISO 3008 follows the general principles of ISO 834-1, where appropriate the principles of ISO 3008-1.

Lift landing doors are not included in the scope of ISO 3008-1.
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Fire-resistance tests —

Part 2: 
Lift landing door assemblies
CAUTION — The attention of all the persons concerned with the managing and carrying out of 
this fire-resistance test is drawn to the fact that fire testing can be hazardous and that there is a 
possibility that toxic and/or harmful smoke and gases can be evolved during the test. Mechanical 
and operational hazards can also arise during the construction of the test elements or structures, 
their testing, and the disposal of the test residues.

An assessment of all the potential hazards and risks to health shall be made by the laboratory and safety 
precautions shall be identified and provided. Written safety instructions shall be issued. Appropriate 
training shall be given to the relevant personnel. The laboratory personnel shall ensure that they follow 
the written safety instructions at all times.

1	 Scope

This part of ISO  3008 specifies the method of the test for determining the fire resistance of the lift 
landing door assemblies which can be exposed to fire from the landing side. The procedure applies to all 
the types of lift landing door assemblies used as a means of access to the lifts in buildings and which are 
intended to provide a fire barrier to the spread of fire via the lift well.

The procedure allows for the measurement of integrity and, if required, the measurement of radiation 
and thermal insulation.

No requirements other than the verification that the specimen is operational are included for the 
mechanical conditioning before the test.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. 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, Fire-resistance tests — Elements of building construction — Part 1: General requirements

ISO 834-4, Fire-resistance tests — Elements of building construction — Part 4: Specific requirements for 
loadbearing vertical separating elements

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

ISO 3008-1, Fire-resistance test — Part 1 — Door and shutter assemblies

ISO 5167-1, Measurement of fluid flow by means of pressure differential devices inserted in circular cross-
section conduits running full — Part 1: General principles and requirements

ISO 5221, Air distribution and air diffusion — Rules to methods of measuring airflow rate in an air handling 
duct

ISO 9705, Fire tests — Full-scale room test for surface products

ISO 13943, Fire safety — Vocabulary

INTERNATIONAL STANDARD� ISO 3008-2:2014(E)
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3	 Terms and definitions

For the purposes of this document, the following terms and definitions in ISO  834-1, ISO  3008-1, 
ISO 13943, and the following apply.

3.1
associated supporting construction
specific construction in which the door assembly is installed as intended for use in practice and which 
is used to close off the furnace and provide the levels of restraint and thermal heat transfer to be 
experienced in normal use

3.2
lift landing door
door designed to be installed in the lift well opening on a landing to provide access to the lift

3.3
door opening
width of the clear opening allowing free passage through the open lift landing door

3.4
door assembly
complete assembly, including any frame or guide, door leaf or leaves, which is provided for access to and 
from the lift and the landing and includes all panels, hardware, sealing materials, and any operating 
components

3.5
standard supporting construction
form of construction used to close off the furnace and to support the door assembly being evaluated and 
which has a quantifiable influence on both the thermal heat transfer between the construction and the 
test specimen and provides known resistance to thermal distortion

3.6
leakage rate
total flow of hot gases passing through the openings and gaps of the door assembly due to overpressure 
on the landing side

4	 Test equipment

4.1	 The test equipment and vertical panel furnace referred to in this part of ISO 3008 shall be as 
specified in ISO 834-1.

4.2	 The canopy shall be as specified in Annex A.

4.3	 The equipment for measuring the leakage rate shall be as specified in Annex A.

4.4	 The equipment for measuring the heat flux shall be as specified in ISO 3008-1.

5	 Test conditions

5.1	 The furnace shall be controlled to follow the heating conditions of the standard test as defined 
in ISO 834-1.

5.2	 The furnace shall be controlled to maintain a positive pressure on the exposed side over the 
entire height of the specimen such that the pressure at the sill level is in the range of 2 ± 2 Pa.
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6	 Test specimen

6.1	 Size of specimen

The specimen shall be in full size or the maximum size that can be accommodated in the furnace. The 
typical size of the front opening of the furnace is 3 m × 3 m. In order to expose a required minimum 
width of 200 mm of the supporting construction for a typical 3 m × 3 m furnace, the opening in the 
supporting construction is restricted to approximately 2,6 m × 2,7 m (width × height).

6.2	 Number of specimens

One specimen is required for the test.

6.3	 Supporting construction

6.3.1	 A standard supporting construction shall be as described in Annex B.

6.3.2	 An associated supporting construction shall be a representative of the specific construction into 
which the test specimen is intended to be installed for use in practice.

6.4	 Installation of specimen

6.4.1	 The specimen shall be mounted in a supporting construction having a fire-resistance rating of 
equal or greater than the hourly rating of the assembly to be tested. The supporting construction shall 
be built first within the test frame, leaving an aperture of the specified size. The width of the supporting 
construction on the two vertical sides and the top shall be not less than 200 mm.
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Dimensions in millimetres

Key
1 test specimen, finish floor approximately 100 mm above supporting construction
2 supporting construction

NOTE	 All dimensions are minimum.

Figure 1 — Specimen with the supporting construction

6.4.2	 The specimen shall be mounted in a supporting construction, such that the lift landing side of the 
door faces the furnace.

6.4.3	 The design of the connection between the door and the supporting construction, including 
any materials used to make the junction, shall be as used in practice with the type of the supporting 
construction.

6.4.4	 The clearances shall correspond to the maximum that is permissible when the lift landing doors 
are put into service.

6.5	 Verification

6.5.1	 The sponsor shall provide a specification to a level of detail sufficient 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 the verification of the test specimen.

6.5.2	 When the method of the 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 
the construction details from a post-test examination, then one of the following two options shall be 
exercised by the laboratory in agreement with the sponsor.

a)	 The laboratory shall oversee the manufacture of the lift landing door assembly subjected to the test.

b)	 The sponsor shall, at the discretion of the laboratory, be requested to supply an additional assembly 
or that part of the assembly that cannot be verified in addition to the assembly required for the 
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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	 Conditioning

The test specimen, as well as the supporting construction and any sealing materials used, shall be 
conditioned in accordance with the requirements of ISO 3008-1.

8	 Clearances

The clearance between the moving components and the fixed parts of the door assembly shall be 
measured prior to the test as described in 11.1.

9	 Functionality test

Prior to the test, the door shall be checked once for functionality by opening and closing to the maximum 
width possible by the supporting construction, with a minimum opening of 150 mm in width.

10	 Application of instrumentation

10.1	Temperature measurements

10.1.1	 Furnace-temperature measurement instrument

The plate thermometers shall be provided in accordance with ISO 834-1. They shall be evenly distributed 
over a vertical plane 100 mm from the nearest plane of the test construction. 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.

10.1.2	 Gas temperature measurement

One or more thermocouples shall be provided within a distance of 100 mm to the gas flow measuring 
system to measure the temperature of the exhaust gases drawn from the canopy (see ISO 5167).

10.1.3	 Unexposed–face temperature measurement

10.1.3.1	 General

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

10.1.3.1.2  When it is required to evaluate the 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.

10.1.3.1.3  The average insulation performance of the door leaves and of each area of the door frame 
shall be determined.

10.1.3.2	 Door leaf (leaves)

10.1.3.2.1  The maximum number of thermocouples placed on the leaves of the door assembly shall be 
12, evenly distributed over all door leaves.
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10.1.3.2.2  Position five thermocouples per door leaf, one as close as possible to the centre of the door 
leaf (leaves) and one as close as possible to the centre of each quarter section. These shall not be located 
closer than 100 mm to any joint, stiffener, or through component, and not closer than 100 mm to the 
edge of the leaf (leaves).

10.1.3.2.3  When the door leaf (leaves) are of small size (i.e. less than 400  mm wide) such that the 
conventional five thermocouples cannot be fixed and/or the 100  mm minimum distance cannot be 
respected or the number of thermocouples is exceeding the maximum, then at least two thermocouples 
shall be evenly distributed on the centre and diagonals of the clear entrance surface of the door

10.1.3.2.4  When the total area of a single part of the door assembly is equal or smaller than 0,2 m2, it 
shall be disregarded for the purpose of ascertaining the average unexposed face temperature.

10.1.3.3	 Door frame

10.1.3.3.1  The door frame of the lift landing doors can include the following parts; the horizontal top 
member which can include the door mechanism (on sliding and folding doors), two vertical members, 
and an over (transom) panel. No thermocouples shall be placed on the horizontal top member including 
the door mechanism.

10.1.3.3.2  The side panels and over panels of more than 300 mm width or height shall be provided with 
one thermocouple for each square metre or part thereof, subject to a minimum of two thermocouples. 
These thermocouples shall not be located closer than 100  mm to any joint, stiffener, or through 
component, and not closer than 100 mm to the edge of the side/over panel.

10.1.3.3.3  When the height of the over panels or width of the side panels are less than or equal to 
300 mm, no thermocouples are required for determining the average temperature rise.

10.1.4	 Position of the thermocouples to determine the maximum temperature

10.1.4.1	 Door leaf (leaves)

The maximum temperature shall be determined from the thermocouples fixed to determine the average 
temperature rise.

10.1.4.2	 Door frame

10.1.4.2.1  The maximum temperature shall be determined from the thermocouples fixed to determine 
the average temperature rise.

10.1.4.2.2  For the vertical members with a width equal to or less than 300 mm and greater than 100 mm 
and for the horizontal members with a height equal to or less than 300 mm and greater than 100 mm, 
only one thermocouple shall be fixed to the width or height of the respective member.

10.1.4.2.3  For the vertical or horizontal members with width or height equal to or less than 100 mm, no 
temperature measurements are required.

10.2	Pressure measurements

10.2.1	 Furnace pressure measurement

The furnace pressure shall be measured as required in ISO 3008-1.

10.2.2	 Gas flow pressure measurement

Provision shall be made at the gas flow measuring system to record the pressure differential of the 
measuring device and the absolute pressure in relation to the ambient conditions. The range of the 
instrument shall be compatible with the flow rate generated by the suction fan (see ISO 5167).
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10.3	Gas flow measurement

The gas flow measuring system shall be in compliance with ISO  5167. See Annex  A for the specific 
requirements. The accuracy of the determination of the leakage rate shall be within 10 %.

10.4	CO2 concentration

10.4.1	 Furnace

The instrument shall have a range of 0  % to 20  % CO2 concentration and the calibration shall be 
established prior to the test by using a sample of known concentration. The accuracy of the measurement 
for CO2, i.e. the instruments and the measurement system, shall be within ±0,2 % CO2.

10.4.2	 Gas flow

The instrument shall have a range of 0 % to 2,5 % and the accuracy of the measurement shall be within 
0,05 % CO2. The instrument shall be checked prior to the test by using a sample of known concentration 
of CO2 in the range of 1 % to 2,5 %.

10.5	Heat-flux measurement

When locally required, the heat flux from the unexposed face of the lift landing door shall be measured 
as described in ISO 3008-1.

10.6	Deflection

The deflection of the lift landing door assembly shall be measured as described in ISO 3008-1.

11	 Test procedure

11.1	Gap measurements

The clearance between the moving components and fixed components of the door assembly (e.g. between 
door leaf/leaves and the frame) shall be measured prior to the test. Sufficient measurements shall be 
made to adequately quantify the gaps. There shall be a minimum of three measurements made along 
each side, top and bottom of each leaf of the door. Measurements to determine the gaps shall be made at 
distances not greater than 750 mm apart and shall be given to an uncertainty not exceeding ±0,5 mm.

Figures 2, 3, 4, and 5 provide guidance for the gap measurement locations. The figures do not indicate 
any features or constructional requirements for the lift landing doors.

The depth of the penetration of any door safety guide, when provided, shall be measured and recorded.
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Key
g gap measurement location
d deformation measurement location
H clear height
W clear width

Figure 2 — Clearance gaps (g) and deformation measurements (d) — Single panel swing door
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Key
g gap measurement location
d deformation measurement location
H clear height
W clear width

Figure 3 — Clearance gaps (g) and deformation measurements (d) — Double leaf telescopic 
door
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Key
g gap measurement location
d deformation measurement location
H clear height
W clear width

Figure 4 — Clearance gaps (g) and deformation measurements (d) — Central opening door
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Key
g gap measurement location
d deformation measurement location
H clear height
W clear width

Figure 5 — Clearance gaps (g) and deformation measurements (d) — Multi-sliding door

11.2	Functionality test

The door shall be checked for functionality by opening and closing to the maximum possible opening 
permitted by the supporting construction; the minimum opening being 150 mm.

11.3	Flow measurement verification

The reliability and the adequacy of the leakage rate measurement system shall be established prior to 
the start of the furnace test according to Annex C using the calibration burner to generate CO2 as shown 
in Figure C.1.
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Provision should be made during the verification test to protect the lift landing doors against heating.

11.4	Fire test

The fire test shall be conducted in compliance with ISO 3008-1 with the following modifications.

11.4.1	 The pressure in the furnace shall be such that a positive pressure is maintained over the whole 
height of the specimen with the pressure at the sill level at a range of (2 ± 2) Pa. A pressure of 0 Pa at the 
sill is acceptable.

11.4.2	 The air flow from the canopy and the CO2 shall be recorded at least once every 10 s.

12	 Performance criteria

12.1	 Integrity (E)

Integrity requirements shall be satisfied as long as none of the following occur.

a)	 Sustained flaming on the unexposed face in excess of 10 s duration. This criterion shall be applied 
during the entire test period.

b)	 After the first 14 min of the fire test, the leakage rate per metre width of the door opening exceeds 
3 m3/(min - m).

12.2	 Insulation (I)

When the insulation requirements apply, the insulation criterion, I, is no longer satisfied when the 
following occur.

a)	 The average temperature rise exceeds 140 °C.

b)	 The maximum temperature rise on the door leaf, over panel, or side panel with a width ≥ 300 mm 
exceeds 180 °C.

c)	 The maximum temperature rise on the vertical members and/or over panels with a width (vertical 
members) or height (over panels) of between 100 mm and 300 mm exceeds 360 °C.

12.3	Radiation (W)

When the radiation requirements apply, the radiation criterion is satisfied until the measured radiation 
exceeds a value of 15 kW/m2.

13	 Termination of the test

The test can be terminated for any of the following reasons:

a)	 safety of personnel or pending damage to equipment;

b)	 attainment of selected criteria;

c)	 request of the sponsor.

The test can be continued after b) with the agreement of the sponsor to obtain additional data.
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14	 Test report

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

a)	 a reference that the test was carried out in accordance with ISO 3008-2;

b)	 the details of how the construction of the test specimen was verified;

c)	 the leakage rate though the door during the fire test;

d)	 the time and duration of the occurrences of flaming, along with its location;

e)	 the temperature measurements on the unexposed face of the door as a function of time when 
measured;

f)	 the radiation emission, when measured, as a function of time;

g)	 the deflection of the door as a function of time;

h)	 the pressure in the furnace at the sill level of the door as a function of time;

i)	 the integrity (E) performance expressed in minutes (E – xx min);

j)	 the insulation (I) performance expressed in minutes (I – yy min);

k)	 the radiation (W) performance expressed in minutes (W – zz min).

15	 Field of direct application of the test results

The test results in terms of integrity and insulation are considered to be applicable to doors of sizes 
different from those of the test specimens, all other constructional details being the same, within the 
following limitations:

a)	 if no correction is to be applied on the measured leakage rate:

—	 a similar lift landing door assembly of lower height than the tested specimen;

—	 a similar lift landing door assembly with a door opening or an opening width in the wall equal to the 
one tested within a range of ±30 %.

b)	 if a correction is applied on the measured leakage rate as a function of the increase in height, as 
specified in Annex D:

—	 a similar door with increased height of up to 15 %.

The allowance given in a) and b) can be applied together.

If tested in a standard supporting construction, the results are valid for all constructions with a density 
equal to or greater than 600 kg/m3 and thickness equal to or greater than 100 mm.

The results of the doors tested with an associated supporting construction are restricted to that specific 
associated supporting construction.

﻿

© ISO 2014 – All rights reserved� 13Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 04/18/2014 00:14:14 MDTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
,
,
`
`
`
`
,
,
,
`
,
`
`
,
`
`
,
,
,
,
,
`
`
`
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



﻿

ISO 3008-2:2014(E)

Annex A 
(normative) 

 
Description of the canopy and measuring system

A.1	 Canopy

A.1.1	 The canopy shall take the form of a sheet metal box, open at the bottom and fixed on the 
unexposed side of the furnace to provide a collector for the escape gases emitted from the door under 
test. Glass fibre curtains shall be located at the front and the side to minimize the mixing of the gases 
with the surrounding air.

NOTE	 A 3 000-mm-wide canopy has been found adequate for door sizes up to 2 600 mm wide.

A.1.2	 Adjustable glass fibre fabric screens shall be attached to the front and two sides of the canopy. 
The depth of the screens shall be adjusted such that the front screen drops 1 500 mm below the front 
lower edge of the canopy and the side screens shall be down to the sill level of the door under test. Small 
weights shall be located at the lower edge of the screen to prevent its flapping during a test.

A.1.3	 The canopy shall be positioned so that the underside of the baffle is 300 mm above the top edge 
of the door including any fixing. The door shall be located in its frame to be central in relation to the 
canopy width.

A.2	 Measuring system

A.2.1	 A fan shall be provided to extract the gases collecting near the top of the canopy. A monitoring 
system utilizing an orifice plate or other equivalent system shall provide a means for measuring the 
flow rate of gases, their temperature, and the CO2 concentration. The leakage rate from the door shall be 
calculated by comparison with the CO2 concentration of the furnace atmosphere.

NOTE	 For a normal two-leaf door, a fan of 2 500 m3/h capacity has been found to be adequate.

A.2.2	 The general arrangement of the system shall conform to Figure  A.1 and canopy details shall 
conform to Figure A.2. The canopy shall be fabricated from sheet metal, 1,0 mm to 1,5 mm in thickness, 
with suitable facilities for attaching it to the face of the furnace or the supporting construction such that 
the junction is gas tight. Inside the canopy, at a distance of 150 mm below the top, a (15 ± 5)-mm thick 
calcium silicate sheet shall be attached to act as a baffle. There shall be a clearance of 50 mm on the 
three sides between the baffle and the canopy shell for the flow of the gases. At the top of the canopy, in 
a central position, an outlet for a metal duct, at least 200 mm in diameter, shall be provided to connect 
to a suitable exhaust fan.

A.2.3	 The extract ducting shall be provided with a device for measuring the mass gas flow, of a design 
complying with the specifications in ISO  5167-1 and ISO  5221, to measure the velocity of the gases 
passing through the duct. Instrumentation shall be provided to make the following measurements:

—	 in the furnace

—	 CO2 concentration up to 10 % concentration;

—	 at the gas flow measuring point

—	 CO2 concentration up to 1 % concentration;

—	 the gas temperature;

—	 the gas pressure;
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—	 the pressure difference over the flow measuring device.

A.2.4	 The total length of the duct shall not be excessive and it shall have a long straight portion on each 
side of the gas flow measuring device as specified in the ISO 5167-1 and ISO 5221.

Key
1 furnace
2 orifice plate
3 exhaust pipe
4 canopy
5 curtain
6 test door
7 pressure
8 temperature
9 instrumentation
10 fan

Figure A.1 — General arrangement
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Dimensions in millimetres

Key
1 baffle
2 exhaust pipe
3 canopy
4 door
5 curtain
6 sill level

Figure A.2 — Canopy details
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Annex B 
(normative) 

 
Standard supporting construction

The supporting construction shall be a representative of the intended field of application.

For applications representing a blockwork, masonry, or homogenous concrete, the supporting 
construction shall be a wall with an overall density of 2 100 kg/m3 ± 400 kg/m3 and a thickness of 
200 mm ± 50 mm.

For applications representing an installation into a gypsum board construction, the supporting 
construction shall be a fire-resistant gypsum wall or partition having a fire resistance rating equal to or 
greater than the desired rating for the door assembly being tested when the supporting construction is 
tested per ISO 834-4 or ISO 834-8; the depth of the partition framing to be specified by the test sponsor.
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Annex C 
(normative) 

 
Verification procedure for the leakage rate measurement

Before the fire test on a lift landing door, the operation and the accuracy of the measuring system shall 
be verified by a 10-min preheat period followed by a 5-min measurement period.

A burner, an example of which is shown in Figure C.1, shall be placed below the canopy near the mid-
height of the lift landing door. The burner shall conform to ISO 9705 with a heat output of up to 300 kW.

The burner shall be supplied with propane gas at the normalized rate of 1,36 l/s to produce CO2 at the 
rate of 0,25 m3/min (i.e. 15 m3/h = 0,00416 m3/s). Using the relationship in Formula (D.2), the flow rate 
and CO2 concentration shall be established. The flow rate of the CO2 production shall be controlled with 
a mass flow controller or by measuring the weight loss.

Action shall be taken to reduce any difference between the theoretical and measured flow rate and CO2 
concentration of more than 10 % (i.e. qCO2 measured ≤ 13,5 m3/h or > 16,5 m3/h). When the difference 
is lower than 10 % (i.e. 13,5 m3/h ≤ qCO2 measured ≤ 16,5 m3/h), the leakage rate of the test shall be 
corrected for this difference.

The test specimen shall be protected from the burner during this verification procedure.

Key
1 plan view
2 sectional evaluation
3 sand
4 gravel
5 brass wire gauze
6 gas supply

Figure C.1 — Example of a standard calibration burner
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Annex D 
(normative) 

 
Calculation of leakage rate

D.1	 Initial calculation of the leakage rate

During the course of a test, the following measurements shall be made to establish the leakage rate 
through the specimen door:

—	 the CO2 concentration in the furnace Cfurn (%);

—	 the CO2 concentration in the duct at the orifice plate Corif (%);

—	 the pressure at top of door in the furnace pfurn (Pa);

—	 the pressure differential across the orifice plate Δp (Pa);

—	 the under pressure at orifice plate porif (Pa);

—	 the ambient pressure in the laboratory pamb (Pa);

—	 the temperature of the gases at the orifice Torif (°C);

—	 the sectional area of the exhaust duct A (m2).

D.1.2	 The gas flow at the orifice shall be established from the orifice plate characteristics, either on 
the basis of the information given in ISO 5221 or that supplied by the orifice plate manufacturer. This 
provides a constant k for the orifice plate assembly from which the flow rate qvo is established as follows:

q k Avo = −
·

·
�·

,

,
·

2 273 15

273 15

∆ +
+

P
o

To
T orif

P amb P rif
Poρ

o  m3/s	

	 (D.1)

where

T0 is the reference temperature;

P0 is the pressure condition;

ρ0 is the density condition.

If reference conditions of 20°C, 1,204  5  kg/m3, and 101  325  Pa are chosen, Formula  (D.1) becomes 
Formula (D.2):

q k Avo =
+

−
·

·

,�
·

,

,
· �

2

1 2045

293 15

273 15 101325

∆P
T orif

P amb P orif  m3/s	

	 (D.2)

D.1.3	 The leakage rate, qvleak, for the lift landing door assembly shall be calculated using Formula (D.3):
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q c qvleak fl vo= · ·
C orif
C furn

 m3/s	

	 (D.3)

where

C
q

q
fl

CO theoretical

CO measured

2

2

=

with

  qCO theoretical2
is the theoretical CO2 flow rate in m3/s;

  qCO measured2
is the CO2 flow rate in m3/s, measured during the flow measurement.

D.2	 Pressure correction

D.2.1	 The estimated leakage rate shall be corrected for the pressure variation in the furnace from that 
specified as standard, i.e. 20 Pa. This gives the corrected leakage rate, qvcorr, for the lift landing door.

q qvcorr vleak= ·
20

P furn
 m3/s	

	 (D.4)

where

Pfurn is the pressure in the furnace at the top of the door.

NOTE	 The furnace pressure at the top of the door is expected to be 20 Pa.

D.2.2	 The corrected leakage rate obtained by Formula (D.4) shall be reported as the leakage rate for 
the lift landing door, either as a continuous curve or at a specified classification time.
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Annex E 
(informative) 

 
Extrapolation rule for the leakage rate for higher lift landing door 

assemblies

E.1	 Extrapolation equation for the leakage rate

The leakage rate, measured on the tested door and corrected for the furnace pressure, should be corrected 
for the pressure at the height at which each individual opening is present, because the pressure at the 
height of the opening influences the leakage of the furnace gases. In practice, this is impossible. The 
leakage rate to be used for the extrapolation for higher doors is the corrected leakage rate multiplied by 
a factor, which is equal to the ratio of the theoretical pressure at 2/3 of the height of the clear opening of 
the height of the lift landing door to be assessed and the theoretical pressure at 2/3 of the height of the 
clear opening of the height of the tested lift landing door, taking into account a pressure of 2 Pa at sill 
level and a pressure/height gradient of 8.0 Pa/m.

NOTE	 The height of 2/3 of the clear opening of the lift landing door corresponds with the gravity point of the 
triangle with the full line in the diagram and the y-axis (2/3 of the total height). This leads to a levelled correction 
of the leakages over the total height of the lift landing door.

The leakage rate used for extrapolation qvextrapolation is calculated using Formula (E.1):

q q
Pa Pa

Pa
v extrapolation vcorr=

+ ( )
+·

, · , �2 8 5 0 66

2

H extrapolation

88 5 0 66, · , �Pa Htested( ) 	 (E.1)

where

Hextrapolation is the height of the clear opening of the door for which the extrapolation is sought;

Htested is the height of the clear opening of the door submitted to the test.

E.2	 Explanatory diagram

Figure E.1 provides an explanatory diagram for pressure correction.
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Key
A top of the lift door
B sill
C (Pa)
H clear height of the door
1 range of fluctuations of the pressures in the furnace at this height

Figure E.1 — Explanatory diagram for pressure correction

E.2.1	 The lines in Figure E.1 represent the pressure in the furnace assuming a constant pressure/height 
gradient of 8 Pa/m and the prescribed pressure of 2 Pa at sill level. In practice, the furnace pressure 
(dark line) will vary between the dotted parallel lines. A higher furnace pressure will create a higher 
leakage rate, and a lower furnace pressure will create a lower leakage rate resulting in a need to correct 
to a standardized condition.

E.2.2	 It has been shown by the previous tests that the best correction of the leakage rate is obtained 
for the height corresponding with the gravity point of the triangle with the full line diagram and the 
y-axis (2/3 of the total height). A correction of the leakage rate at sill level can lead to a correction of 
100 % (if the pressure is twice the prescribed), while the pressure at the top would lead to a correction 
of only some percentage.
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Annex F 
(informative) 

 
Interpreting the leakage rate curve

The different measurements for the leakage rate in the measurement chain can have different time lags 
and different frequencies of recording. The measurements are

—	 CO2 content in the furnace,

—	 CO2 content in the duct,

—	 pressures in the furnace,

—	 pressure differential over the flow measuring device, and

—	 temperature in the duct.

The time lags are a function of the response time or the time between a real physical change and the 
time when this change is recorded. The measurements need to be corrected for this time shift for the 
purpose of decreasing the noise or peaks not corresponding to the real changes in the leakage rate curve 
in the calculations described in the annexes.

The differences in the frequencies of sampling, measuring, or recording can also lead to an increase 
in noise or to interference which creates peaks when calculating the leakage rate. This effect can 
be reduced, using an appropriate smoothing technique. It is the responsibility of the laboratory to 
characterize its measurement system (e.g. using a Fast Fourier Transform on the measurement and 
the results of the calculation). To improve the accuracy of the leakage rate curve, actions can be taken 
by adjusting the measurement (e.g. electronic damping or changing frequencies) or by mathematical 
actions (e.g. damping, weighted averaging). Care has to be taken so that smoothing does not hide the 
real changes in the leakage. The report can include both curves of the leakage rate: the curve with and 
the curve without smoothing.
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Annex G 
(informative) 

 
Marking information

The unexposed side (lift shaft side) of the door frame assembly (upright, header, or sill support making 
up the door frame) shall be permanently fitted (riveted or screwed) with a data plate with information 
including the following permanently marked (stamped, engraved on the plate):

a)	 the manufacturer (name and address or trade mark and address);

b)	 the model or type of door;

c)	 the serial number if relevant to identify the product;

d)	 the name or logo of the laboratory that conducted the test;

e)	 the certification number or test report number issued by the test laboratory;

f)	 the references of the test method (standard used) used;

g)	 the fire classification achieved during the test (1 h integrity, insulation 0).

The data plate can carry marking or information relating to other tests the door has been successfully 
tested against, provided this information is clearly separated from the above to avoid any confusion.
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