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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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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Introduction

This part of ISO 5925 has been prepared to provide a test method for determining the smoke leakage through
door and shutter assemblies. It is part of the series of International Standards dealing with fire doors, e.g.
ISO 3008.

ThIS nd aoditicon-af 1ISO EQI2E 41 _~commbhinac tha dira_publichad in tha firot ~Aitinn onA t']e proposed

e COMTO C OO O TO T OJZ0~ I COTTTomIC o tric VIVV\/UUI\/ Puunqn\,u T o rIC— ot COrtoTTarra ¢

revisions to it on medium-temperature testing. A further test procedure planned as Part 3 for high{temperature
testing is currently in abeyance. Additional requirements for the installation and use of smoke-eonfrol door and
shutfer assemblies can be found in other International Standards and national regulations.
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Fire tests — Smoke-control door and shutter assemblies —

Part 1:
Ambient- and medium-temperature leakage tests
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Scope

test described in this part of ISO 5925 determines the rate of leakage of ambient (cold)
M) temperature smoke from one side of door and shutter assemblies to the‘Gther under the g
itions. The test is applicable to door and shutter assemblies of different configurations
pses of controlling the passage of smoke in case of fire.

bcceptable leakage rates for different situations are not addresséd in this part of ISO 5925, b
ified by the regulations of the controlling authorities.

principle of the test is explained briefly in Annex A.

Normative references

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

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

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

Terms and definitions

For the purposes of this-document, the following terms and definitions apply.

3.1

dool
com
prov

and shutter assembly
blete assembly, including any frame or guide, door leaf or leaves, rolling or folding curtain, ¢
ded-forclosing of permanent openings in separating elements

and medium
pecified test
intended for

ut rather are

For dated
referenced

bnts

btc., which is

NOT

Thicg i Lol U aid 1 ot 1 4 1 HIl a1l % C1Y it Al
SO TOUC S Al STUCTPATNTCTS, VISTUTT PalnC TS U trartSuUTTT PoarnCrs, yrmc S araToave TS Togo e witTd

and any fire seals, smoke seals, draught seals and acoustic seals which are used in the assembly.

3.2
smo

ke-control door and shutter assembly

or hardware,

door and shutter assembly that, when in a closed position, has the function of restricting the passage of
smoke to prescribed limits

3.3
amb

ient temperature

average air temperature of (20 + 10) °C
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medium temperature
average air temperature of (200 + 20) °C

3.5

leakage rate
rate of air flow, corrected to standard temperature and pressure conditions, measured under specified
differential pressure across a closed door and shutter assembly

NOTE

Leakage rate is expressed in cubic metres per hour.

3.6

differential
difference in
measured a
NOTE Tl

3.7

pressure
static pressure created during the test between the inside and outside of the test chambsg
Lross a closed door

he symbol for pressure is p and it is expressed in pascals (1 Pa = 1 N/m2).

test speci

n

door and shutter assembly on which leakage measurements are to be made,“including all compomnents

necessary for the use of the door when installed in a building, the seal between the frame and the wal

any associa

3.8
associated
specific form

NOTE
assembly is
associated co

f

3.9
supporting

impermeabl¢ form of construction of adequate strength and stiffness to support the test specimen whe

associated
construction

NOTE T
withstand the

ed construction which is provided
construction
of construction into which the test specimen can be mounted

an associated construction is used in the test, it shall be identical to that in which the door and s
lesigned to be installed in practice. The method of’sealing the joint between the test specimen an
nstruction is specific to that construction and forms part of the construction being evaluated by the test.

construction

construction is not provided<and to fill the opening in the test chamber when an assoc
is provided

ne seal between the test assembly and the supporting construction is intended to be impermeablg
test temperature, but.itis not considered as part of the test construction being evaluated.

bls and abbreviated terms

and

hutter
d the

n an
ated

b and

fus (test chamber) leakage rate, expressed in cubic metres per hour, corrected to stan

dard

nce conditions for temperature and pressure (see 10.2)

total leakage rate, expressed in cubic metres per hour. This is the leakage rate measured in the test

and includes the leakage rate of the test specimen and the test chamber corrected to the standard

nce conditions for temperature and pressure (see 10.2)

494 =49t~ 9a

4 Symb
See Figure 1.
g,  appar
refere
qt
refere
4d
2

test specimen leakage rate. This is the leakage rate for the test specimen and is calculated as
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2 o[ —=¢ ’/ \,7\] = e

3 ) 7
Key
1 est chamber
2 est frame
3 hssociated construction
4 est door
5 est door with its frame
6 Hoor frame
7 supporting frame
Subgcripts
a bpparatus
t otal
d Hoor
9a=9a1 T 9a2
9t=4qh * 494
94 =9d1 T 942

Figure 1 — Test apparatus

5 [lest apparatus

The
sam
sam

A sm

fest apparatus €onsists essentially of a test chamber with an open front in which the test spe
ple) is mounted-to provide a sealed enclosure. The opening shall be sufficient to accommod
ple with its~associated and/or supporting construction. In general, an opening of 3 m x 3 m is §

aller apparatus is feasible if its use is restricted to normal single-leaf doors.

cimen (door
ate the door
sufficient.

of at least

An

H ] ES baoll idad + 4 PR H S il . ol ]
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55 Pa. Provision shall be made to heat the circulating air to the test temperature of (200 + 20) °C and to
control the temperature within the prescribed limits. Annex B provides a general specification for a suitable
apparatus, but other designs can achieve the same objectives.

The test apparatus leakage rate, ¢,, shall not exceed 7 m3/h at ambient or medium temperature. The air
supply and heating systems shall be able to replace air at ambient temperature and medium temperature to
compensate for leakage rates through the door sample up to 55 m3/h.
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6 Instrumentation

6.1 Differential pressure

A suitable instrument shall be provided to measure the static differential pressure between the inside and
outside of the test chamber. The pressure head shall be mounted in the test chamber at the centre of the test
specimen (100 + 10) mm from the inside face of the test chamber. The pressure-measuring equipment shall
be capable of measuring differential pressures with an accuracy of 5 Pa or 10 % of the measured value,

whichever is

lower. Barometric pressure shall be measured to an accuracy of +5 %.

6.2 Air temperature

For the medium-temperature test, 12 thermocouples shall be used to monitor and control the témperature
inside the ftest chamber. The thermocouples shall be arranged in four horizontal rows; Iwith three
thermocouples in each row. The end thermocouples in each row shall be in line with the sides of the |door
frame or jamb, and the middle thermocouple in line with the door central axis. The top row, shall be 150 mm
below the edge of the free opening and the bottom row 150 mm above the sill level. The ether two rows [shall
be equidistant between the top and the bottom rows. The hot junctions shall be positioned (100 + 10) mm|from
the door faceg.

The thermogouple shall be of bare-metal type with a wire diameter of 0,5 mm, 6p steel-sheathed type with the
overall diampter not exceeding 1,0 mm. The temperature-measuring equipment shall be capable of measjring
temperatureg up to 250 °C with an accuracy of +5 °C.

6.3 Air flpw

Suitable insfrumentation shall be provided to measure the volume, 7}, and the temperature, T, of air supplied
to the apparptus to compensate for the total leakage. The @pparatus shall be able to measure leakage rates
up to at leas} 55 m3/h with an accuracy of 1 m3/h.

7 Test specimen

7.1 Number

As doors ar¢ usually of asymmetrieal construction, leakage tests shall be carried out from both sides fqr full
evaluation. fFor medium-temperature’ tests, this will require two separate test specimens (door samples).[One
specimen nfay be sufficient if the door is absolutely symmetrical in design, or in the special case where
information pn leakage fromyohly one side is required for limited application. The test report shall clearly
indicate the pasis for the tise of a single specimen.

7.2 Size

The door gnd~shutter assembly (test specimen) shall be full size, or the largest size that cap be
accommodatedimthe testframe to be mountedon the face of the testapparatus, normatty 3T < 3 1.

7.3 Construction

The door and shutter assembly (test specimen) construction and finish shall be fully representative of that
intended to be used in practice. Any seal used in the door and shutter assembly or between the assembly and
the associated construction shall be identical to that intended for application in practice.

7.4 Cond

itioning

The general requirements of 1ISO 834-1 for conditioning shall be followed. Assemblies made entirely of non-

hygroscopic

materials, such as metal, glass, etc., do not require conditioning.
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7.5 Pre-test analysis

The physical characteristics of the door and shutter assembly (test specimen), such as size, thickness,
material specification, shall be determined before the test to check the construction of the assembly against
the manufacturer’s specification and to allow adequate description of the tested assembly.

All gaps through which smoke can leak shall be measured and recorded. Generally, these gaps are between
the edge of the door leaf/leaves and the door frame, between door leaves, at the sill level, and curtain and
wall, barrel and wall, etc. A full description shall be given of the conditions prevailing at each edge, and the
presence and the nature of any seals.

The [force required 10 open the swinging door leai or leaves shall be determined in accordahce with the
relevant International Standards. If any latches are fitted, these shall be disengaged during the-tedt.

8 [lest procedure

8.1 | Setting-up procedure

8.1.1 The door and shutter assembly (test specimen) shall be mounted“as in practice, in an gssociated or
supgorting construction, in accordance with the manufacturer’s instructions, with appropriate gaps and
cleanances between the fixed and movable parts.

Test|assemblies with plastered or back-filled frames shall be mounted in the supporting construcftion so as to

prevent gaps between the frame and the associated and/or supporting construction.

Where the installation of the frame in practice does notiinvolve complete plastering or backing
mortar, the intended installation condition shall be -Simulated by mounting the specimen in th
construction.

All gaps between the supporting construction-and test frame shall be tightly sealed with an i
matgrial.

8.1. After installation of the door and shutter assembly (test specimen) into the assoc
supgorting construction but beforelit is mounted in front of the test chamber, each door lea
element of a hinged-door assembly, shall be opened to an angle of 30° and closed 5 timg
automatic closing devices, if provided, to ensure the assembly operates normally. With other ty
suchl as folding, sliding or\rolling shutters, the opening and closing operation shall be carried ¢
practicable to check the‘operation of the assembly. If the door and shutter assembly is required to

with mineral
b supporting

mpermeable

ated or the
, Or moving
s using the
pes of door,
ut as far as
comply with

the maximum opening or closing forces, these shall be recorded and reported.

NOT This_proeeedure is not a durability test, for which special procedures are available.

8.1. The measuring equipment described in 6.1, 6.2 and 6.3 shall be installed and verified.

8.1. After checks and verifications, the door and shutter assembly (test specimen) in its associated or
supporting construction shall be mounted and sealed in front of the test chamber preparatory to performing
the air leakage test. The door shall be in its final closed position, unlocked, and the key, if any, removed.

8.2 Air leakage test

8.2.1 The leakage rate of the apparatus (g,) shall be established when the apparatus is used for the first
time; this rate shall be checked prior to the ambient-temperature exposure tests and after the elevated-
temperature exposure tests. The extraneous test chamber leakage after the elevated-temperature exposure
shall be measured when the faces of the door assembly have returned to within 13 °C of their temperatures
prior to elevated-temperature exposure. The leakage rate shall be determined under the temperature and the
pressure conditions used in test. Since the permitted fluctuations in temperature and pressure can cause
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significant errors due to volume changes, all readings shall be taken over a period of at least 1 min at each
pressure differential, and an average value of leakage calculated at the nominal pressure.

8.2.2 After the setting-up procedure, leakage tests shall be performed on the door and shutter assembly
(test specimen) following the appropriate protocol, as shown in Table 1, for the information required.

Table 1 — Test protocol

The average
linearly to th

The tem perE

each individ

The leakagq
pressures of
sponsor. Du
value of ¢; e
intervals, fol

8.2.3 The
be calculate
9 Obser

9.1  During

Application Temperature No. of tests
General Ambient One test for each side 2
General Medium One test for each side P
Special Ambient/medium One test from the specified side

@  The same door can be used by either reversing the sample or by creating

under-pressure in the test chamber. A separate specimen is required in each case.

b For medium-temperature tests, the average air temperature close to the face af,
the door shall be stabilized at (200 + 20) °C.

air temperature close to the face of the door shall rise linearly to 160 °C in (20 = 3) min, and
b stabilization temperature of 200 °C, which shall be reached ina‘total time of (30 + 3) min.

ture distribution over the face of the door shall be contrelled to (200 + 40) °C as measure
al thermocouple. During the heating period there shall be'no over-pressure in the test chambh

then

d by
er.

rate through the door and shutter assembly (test-specimen) shall be measured at differgntial

10 Pa, 25 Pa and 50 Pa, or for special purposées at the differential pressure specified by the
ring measurement of leakage rate, the differential pressure shall be maintained for 2 min an
stablished 35 min after starting the heating=up period. Additional readings may be taken at 3(
owing the required heating-up period and stabilization.

leakage rate of the door and shutterassembly (test specimen), g4, in cubic metres per hour,
i for each condition examined,\where g4 = g; —¢,.
vations

the ambient- and'medium-temperature tests, any observed deformation of the specimen an

magnitude

nd position jof\such deformation perpendicular to the plane of the leaf or curtain sha

measured and recorded;<lthe pressure and temperature at which any significant breakdown of the seal o
shall be notgd and othel observations of the behaviour of the test specimen shall be recorded.

9.2 After fhetest, it shall be noted whether the test specimen has been physically damaged as a res

the test.

test
i the
min

shall

i the
| be
curs

Uit of

10 Expression of results

10.1 The leakage rate of the test specimen, Oy, shall be adjusted to standard reference conditions, rounded
to three significant figures. The test specimen leakage rate adjusted to standard reference conditions is
defined as Q; both QO and Q, shall be reported.
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10.2 Standard conditions are defined as dry air at a temperature of 20 °C and a pressure of 101 325 Pa.

The

value of the leakage rate adjusted to standard conditions, ¢, is determined as shown below:

q=qq/(Ty+273,15) x [k (p5 + Pm) — 3,795 x 10-3 x My, X pHool

where

q is the test specimen leakage rate adjusted to standard conditions, in m3/h;

is the test specimen leakage rate at (Ta + 273 15) and (‘na —l-‘nm) in m3/h-

bm IS the pressure increase measured on the exposed side of the door assembly, in_pascal
b, is the barometric pressure, in pascals;

is the temperature of the air supplied to the chamber, in degrees Celsius;

i is a constant, 293,15/101 325 = 2,89 x 1073;

M1, is the relative humidity of air, in percent;

bHoo IS the saturated water vapour pressure, in pascals.

4

The fest results shall be presented in tabular form as below, filling in the data for the number of ftests carried
out:
Doortype: oA
No. of door leaves, if multi-leaf door: ... ..o
Identification of door sides A and.Bau..vvveeeeeciiiciie.
Dimensions of the door opening: .........cccovcveeeiiiieeeiiiienenne
Tedt Specimen Side exposed to Temperature Leakage rate
No| No. pressure q
m3/h
at differential pressures of
10 Pa 25 Pa 50 Pa
1 1 Side A Ambient
2 1 Side A Medium
3 2 Side B Ambient
4 2 Side B Medium
11 Test report
The test laboratory shall prepare a test report including the following information:
a) name and address of the test laboratory;
b) date of the test;
c) name and address of the test sponsor;
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d) identification of the door and shutter assembly (test specimen), trade name, model, etc.;

e) description of the door and shutter assembly (test specimen), e.g. mass, dimensions, glazing (if any),
door hardware, measured gaps and clearances, frame details, seals, etc. (drawings shall be included to
illustrate the construction), installation instructions provided by the test sponsor;

f) self-closers, if any, measured opening forces;

g) description of the associated/supporting construction used, the method of fixing and the joint between the
door and shutter assembly (test specimen) and the associated/supporting construction;

h) leakage[Tate valles, g4, as catculated, and as corrected to normar pressure and temperatuare conditigns, ¢,
for each door and shutter assembly (test specimen), for each condition examined, and for each side;

i) failure gf any component observed in the test and any other observations made;

j)  if a summary report is prepared, it shall refer to the full report and include at least the information given in
items a}, b), c), d), e) and h).

12 Field of direct application
The results ¢f the leakage tests may be deemed applicable under the following conditions.

a) The resplts of the required tests apply to door and shutter assemblies of the same construction and|type
as testedd and mounted in the test.

b) An assgmbly tested from only one direction is acceptable for use only in respect of exposure in the t¢sted
direction.

c) Decoratjve finishes, such as paints, may be changed.
d) The seqtion of the door frame profile may be\enlarged if the sealing technique tested remains unaltergd.

e) Clearances and gaps smaller than these tested are permissible. For double-leaf doors, the fregdom
restrainf at the meeting stiles shall beyverified.

f)  The clegrance between the battom edge of the door leaf and the floor may be altered only if the floor seal
remaing effective.

g) The dimensions of doors.or shutters may be reduced but not increased.
h) The dimensions.6f the glazing may be reduced but not increased.

i) The type of. glass may be changed, i.e. toughened, laminated, wired or of borosilicate, provided the
sealing pystem is not altered.

j) If a swing door is tested at ambient temperature with a closing device, the test results apply with a
different closing device of the same type, provided the closing moment is not decreased and the method
of sealing is not altered.

k) The seals on a tested door can be altered as a result of confirmation from a test.
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