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Foreword

ISO (the Internafional Organization for Standardization) is a worldwide
federation of natfonal standards bodies (ISO member bodies). The work
of preparing Intefnational Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for
which a technicgl committee has been established has the right to be
represented on [that committee. International organizations, govern-
mental and non-governmental, in liaison with ISO, also take part in the
work. ISO collahorates closely with the International Electrotechnical
Commission (IEQ) on all matters of electrotechnical standardization.

Draft Internationhl Standards adopted by the technical committees are
circulated to tha member bodies for voting. Publication as an Inter:
national Standand requires approval by at least 75 % of the member
bodies casting a|vote.

International Stapdard 1SO 3308 was prepared by Technical. Committee
ISO/TC 126, Tobgcco and tobacco products.

This third edition cancels and replaces thes(s€cond edition
(ISO 3308:1986),[which has been technically revised.as a result of an
extensive examipation of the smoking machine performance by mem-

bers of COREST

Major changes |
use of a perford

may be smoked

and the inclusior
control of the anj

As a result of th

.

ave also been made: subclause 4.8 now specifies the
ted disc (washer) in order that all types of cigarettes
subclause 4.10 (specification of the ashtray position);
of a new annex AWhich sets out the conditions for the
bient air flow arotnd cigarettes in smoking machines.

changes, mémbers of CORESTA have found increased

accuracy and pfecision dnd have been able to provide data for incor-
poration in 1S0|4387:1994, Cigarettes — Determination of total and
nicotine-free dry| particulate matter using a routine analytical smoking
machine.

Annex A forms an integral part of this International Standard. Annexes
B and C are for information only.

© 1SO 1991

All rights reserved. No part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the publisher.

International Organization for Standardization
Case Postale 56 ¢ CH-1211 Genéve 20 ® Switzerland
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This International Standard describes the requirements found necessary
to be specified in the light of knowledge and,experiepce gained with

analytical cigarette-smoking machines.
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INTERNATIONAL STANDARD

ISO 3308:1991(E)

Routine analytical cigarette-smoking machine — Definitions

and standard conditions

1 Scqgpe
This Int¢rnational Standard

— defifes the smoking parameters and specifies
the $tandard conditions to be provided for the
routine analytical machine smoking of cigarettes;

— spedifies the requirements of a routine analytical
smoking machine complying with the standard
conditions.

NOTE 1  Annex A specifies the ambient air vel-
ocitigs surrounding cigarettes in a routine analytical
smoKing machine; mechanical design of the enclos-
ures fimmediately surrounding them; and the methods
of aif velocity measurement, including the(location
wherg air velocity shall be measured.

Anneix B describes, by way of example; the special
chargcteristics of a typical smoking:“machine incor-
porating a piston type of puffing-mechanism.

Annex C includes a diagram of a puff profile and il-
lustrates definitions and standard conditions.

2 Nommative references

The follpwing>standards contain provisions which,
through|reference in this text, constitute provisions
of this | i i i
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

1ISO 3402:1991, Tobacco and tobacco products — At-
mosphere for conditioning and testing.

ISO 4387:1991, Cigarettes — Determination of total
and nicotine-free dry particulate matter using a rou-
tine analytical smoking machine.

ISO 6565:1983, Tobaccoand tobadco products —
Draw resistance of cigarettes and filter rods — Defi-
nitions, standard gonditions and genleral aspects.

ISO 7210:1983~Smoking machines for tobacco and
tobacco products — Non-routine tesi methods.

3 Definitions

For the purposes of this Internationpl Standard, the
following definitions apply.

3.1 ambient conditions: The wholg of the variable
parameters physically characterizing the conditions
in the room and environment in whigh the analytical
smoking is carried out.

3.2 butt length: The length of unbl:lrnt cigarette re-
maining at the moment when the smoking is
stopped.

3.3 restricted smoking: The condition that exists
when the butt end of a cigarette is ¢losed to the at-
mosphere between successive puffg.

3.4 free smoking: The condition that exists when
the butt end of a cigarette is compl¢tely exposed to
the atmosphere between successivg puffs.

static pressure
matic circuit of
a smoking machine which are passed by a current
of air at a constant flow rate of 17,5 ml/s.

3.5 pressure drop: The difference i

NOTE2 The term draw resistance has a very similar
meaning. To avoid any confusion, the term draw resist-
ance is used for cigarettes and filter rods, whereas the
term pressure drop is used by analogy in the case of the
pneumatic circulation in a smoking machine.

3.6 puff duration: The interval of time during which
the port is connected with the suction mechanism.

3.7 puff volume: The volume leaving the butt end
of a cigarette and passing through the smoke trap.
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3.8 puff number: The number of puffs necessary to
smoke a cigareite to a specified buit iengtn.

3.9 puff frequency: The number of puffs in a given

FHESPN
uine.

3.10 puff termination: The ending of the connection
of the port with the suction mechanism.

3.11 puff profile: The flow rate measured directly
behind the butt end of a cigarette and depicted
graphica”y as a unction of time

4 Standard conditions

41 Machine pressure drop (3.5)

The whole of the flow path between the butt end of
the cigarette and the suction mechanism shall offer

the least possible resistance and its pressure drop
shall not exceed 300 Pa

4.2 Puff duration (3.6)

The—standard ?nﬂ' duration shall be 20¢g with a

~

AdAnd ~F i
giiu vl a uiy

312 dead volume: The volum

Boarm n thaa b
tween the butt

mechanism.

e
tte and th

e Holder: The device for holding the
a digarette during smoking.

3.14 smoke trap: The device for collecting such part
of the smoke flom a sample of cigarettes as is
necessary for th¢ determination of specified smoke
components.

3.15 port: The aperture of the suction mechanism
through which a| puff is drawn and to which is at-
tached a smoke frap.

3.16 channel: An element of a smoking machine
consisting of onefor more cigarette holders, one trap
and a means of dgrawing a puff through the trap.

3.17 compensation: The ability to maintain copstant
puff volumes and puff profiles when the pressure
drop at the port ¢hanges.

3.18 cigarette position: The position.ef a cigarette
on the smoking [machine. In pagticutar it is deter-

lytical smoking machine:

3.19 mainstrea
the butt end of 4
cess.

3.20 sidestream smoke: All smoke which leaves a
cigarette during the smoking process other than
from the butt end.

3.21 ashtray: The device positioned under the
cigarettes in their holders to collect ash falling from
the cigarettes during smoking.

3.22 clearing puff: Any puff taken after the cigarette
has been extinguished or removed from the ciga-
rette holder.

standard deviation of not greater than 0,05.4 for in-
dividual puffs.

4.3 Puff volume (3.7)

The standard puff volume measured in serigs with
a pressure drop device of A'kPa shall be 35 ml with
a standard deviation for individual puffs not preater
than 0,15 ml. In one puff:duration (3.6) not less than
95 % of the puff voldme shall leave the butt[end of
the cigarette.

4.4 Puff frequency (3.9)

The standard puff frequency shall be one puff every
60 s with a standard deviation for this tifne not
greater than 0,5 s.

4.5 Puff profile (3.11)

The puff profile, when measured on an unljt ciga-
rette, shall be bell-shaped with a maximum bptween
0,8s and 1,2 s from the start of the puff. The in-
creasing and decreasing parts of the profile shall not
have more than one point of inflection ea¢h. The
maximum flow rate shall be between 25 m}/s and
30 ml/s (see annex B). At no point shall the direc-
tion of flow be reversed.

NOTE 3  Principles of suction mechanisms using fa piston
pump to obtain the puff profile are given in annex B.

4.6 Restricted smoking (3.3)

An an

smoker.

4.7 Puff number (3.8)

Each individual puff shall be counted and recorded
and the puff number rounded off to the nearest one-
tenth of a puff based on the puff duration.

4.8 Cigarette holders (3.13)

The standard cigarette holder shall cover
9 mm + 0,5 mm from the butt end of a cigarette and
shall be impermeable to smoke components and to
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air. The standard cigarette holder shall ensure that

the leakage between the cigarette and cigarette
holder is not greater than 0,5 %, of the puff volume.

Either the cigarette holder or the smoke trap shall
be equipped with a perforated disc (washer) of plain
expanded synthetic rubber, closed cell sponge
grade, which partly obstructs the butt end of the
cigaretie. lne synthetic ruober shall have a density
of 150 kg/m to 170 kg/m low swell oil resistance
and compression-deflection range of 35 kPa to
63 kPa. Four labyrinth seals shall be used; the one

ISO 3308:1991(E)

closest to the butt end (back seal) shall be reversed.

Tha At~ ~F
The dimensions of the washer and labyrinth seals

are given in figure 1. The washer shall be supported
by a structure with a hole in its centre of 4 mm di-
ameter. The assembly shall be constructed so that
the cigarette shall be in contact with the washer
when the cigarette is inserted to a depth of 9 mm
from the sealing annulus of the front labyrinth seal.

NOTE 4
figure 2.

An example of a suitable assembly is given in
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Dimensions in millimetres

Figure 1 =

|
[y
+

® 14,5

®19

0.2

2,5

a) Labyrinth seal

A

|
|

!
|
i

@ 4+ —

3
b) Washer

Cigarette |
Ii ter A B C
4,5 to 5,49 1,45 2,5 4
5,5 to 6,49 1,7 3 45
6,5 to 7,49 1,95 35 55
75t09 2,2 4 6,5

d perforated disc (washer) (dimensional details
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Labyrinth seals

Labyrinth cap Labyrinth seal
(reversed)

NOTE — |Washer support is for use where a central glass fibre smoke trap is used to trap smoke from more than one
cigarette

Figure 2 — Cigarette holder (schematic)

4.9 Cigarette position (3.18) 5 Specification for the routing analytical

The angle formed by the longitudinal axis-of the smoking machine

cigarett¢ and the horizontal plane shall beas small

as possjble; it shall not exceed 10° if the centre of The smoking machine shall comply with the stan-
the buttf end is lower than the centre of the other dard conditions (see 4.1 and 4.10) and the following
end, anfl 5° if the centre of the butteend is higher special conditions.

than the centre of the other end,

The cigarette holders shall be)arranged so that no
cigarett¢ influences the burning of any other ciga-
rette.
5.1 Operating principle and puff profile
410 Ashtray position (3.21)
The machine shall include a device[to draw a fixed

The ashtray shall be placed in a horizontal plane volume of air (puff) through a cigarette.
between 20¢mm and 60 mm below the plane of the

axes of fhecigarettes. NOTE 5 A schematic diagram is showh in figure3.
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Dimensions in millmetres

Piston Gas phase
top dead centre out Puff termination o
Smoke trap device e
Control valve T A\
* Butt IengthQ
= p————y
Piston pump 7
|
)
| | —
S - :(,,: —— —— I
E -X
| j * Port
Swept volune
Channel
! . R
N

5.1.1 The machipe shall produce a‘bell-shaped puff
profile (see 4.5).

5.1.2 The mach{ne shallFbé a restricted smoker
(3.3).

Figure 3-'-=/Smoking machine schematics

puff volume of 35 ml without a pressure drop device,
a reduction of no more than 1,5 ml shall be observed
when the machine is tested with a pressur¢ drop
device of 3 kPa.

smoke
least

5.2.3 The connecting piping between the
trap and the suction source shall offer thg

5.2 Reliability andcompensation e resmamcetoiow—Thepressuredrop of the

The machine shall contain devices to control the puff
volume, the puff duration, and the puff frequency.

521 The machine shall possess the mechanical
and electrical reliability necessary to meet the
standard conditions regarding these parameters
(see 4.2 to 4.4) for prolonged periods.

5.2.2 The machine shall be capable of sufficient
compensation (3.17).

When the machine has initially been set to give a

total flow path between the butt end of the cigarette
and the suction source shall not exceed 300 Pa be-
fore smoking (see 4.1).

5.2.4 The total dead volume (3.12) shall be as small
as possible and shall not exceed 100 ml.

5.3 Cigarette holders and smoke traps

The machine shall contain devices for holding the
cigarette and for trapping the smoke produced.
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53.1 The cigarette holders shall be capable of
holding the butt end of the cigarette during smoking.
The standard conditions relative to the length of butt
covered by this device and the airtightness of the
seal shall be as given in 4.8.

Labyrinth seals shall be used for attaching ciga-
rettes.

5.3.2 Devices shall be provided for attaching ciga-
rette holders to the machine so that the cigarette
holders are held rigidly.

ISO 3308:1991(E)

drop of the filter assembly shall not exceed
900 Pa at this air velocity. The content of
polyacrylate binder shall not exceed 5 % (m/m).

The filter assembly shall be capable of quantitatively
retaining all of the particulate matter in the main-
stream smoke produced by the cigarette without
loss. In addition, the filter assembly shall be chosen
so that the increase in pressure drop of the as-
sembly does not exceed 250 Pa when measured af-

ter the smoking run.

NOTE6 | A screwed fitting or “O” ring seal is rec-
ommended. Rubber tubing is considered to be unsatis-
factory.

5.3.3 The cigarettes to be smoked shall be at-
tached o the ports or the smoke traps by standard
cigarette holders (see 4.8).

5.3.4 The machine shall be designed to hold the
cigaretties in the standard position (see 4.9).

The sygtem shall be designed to prevent losses of
smoke [components between the butt end of the
cigarette and the smoke trap.

5.3.5 The cigarette holders shall be arranged so
that the| sidestream smoke does not affect cigarettes
smoked in adjacent holders (see 4.9). The distance
betweef the centres of adjacent burning zenes shall
be at lelast 50 mm.

5.3.6 When the smoking machineyis used for col-
lecting [particulate matter, it shall"be fitted with a
glass fibre filter smoke trap, comprising

— Filtey holder made of@nhairtight, non-hygroscopic
and|chemically inért material, preferably trans-
pargnt, fitted with~end-cap seals of the same
material ableto{contain a filter disc of glass fibre
material 1«mum to 2 mm thick. The rough filter
surface shall face the oncoming smoke.

NOTES

5.3.7 Each channel shall have ja
device linked to a butt length (mark
counter. When activated by the’ se
shall prevent any further drawing o
cigarette.

The sensor may be-ejther

a) a micro-switch activated by the

puff termination
sensor and puff
nsor, the device
f air through the

burning through

of a 100,%(cotton, 40 denier thread, placed on the

butt mark; or

b) acspecially shielded infrared det

5.3.8 The machine shall be capal
wide range of cigarettes of differen
eters and cross-sectional shapes
with the standard conditions regard
lengths.

5.3.9 The machine shall be capabl
or more clearing puffs after the
smoking.

5.4 Ambient conditions

pctor.

le of smoking a
t lengths, diam-
while complying
ng cigarette butt

e of making one
termination of

that all the cigarettes are smoked

under identical

The ambient conditions shall be corltrolled to ensure

conditions with regard to ambient a

The temperature and relative humi
ent conditions shall correspond to t

r flow.

dity of the ambi-
hose specified in

1ISO 3402:

7 Two examples are given in figure4.

8 Different designs of smoke trap can meet this re-
quirement. It is recommended that for smoking ma-
chines where five cigarettes are smoked per trap, the
diameter of the glass fibre filter should be 44 mm. For
machines where 20 cigarettes are smoked per trap,
the diameter of the glass fibre filter should be
92 mm.

— Filter material which shall retain at least 99,9 %,
of all particles having a diameter equal to or
greater than 0,3 um of a dioctyl phthalate aerosol
at a linear air velocity of 140 mm/s. The pressure

— Temperature 22 °C + 2 °C

— Relative humidity (60 + 5) %

The linear air speed around the cigareties shall be
adjustable such that sidestream smoke can be ef-

fectively removed.

NOTES The design of the enclosure

around the smok-

ing machine and of the sidestream smoke extraction sys-
tem should provide identical conditions with regard to air
flow around the cigarettes for the different designs of
smoking machine which conform to the specification in
this International Standard (see annex A).
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5.5 Puff counting 5.7 Smoking enclosure

Each port shall have its own puff counter capable of

counting to the nearest 0,1 puff (see 4.7). The smoking process shall be carried out in an en-
closure, preferably transparent, which may be an

5.6 Ignition integral part of the smoking machine, or a housing
in which the machine can be sited. The enclosure

Flameless ignition shall be used. The lighters shall shall be capable of being fitted with an air-extraction

light the cigarettes at the first attempt without either device to facilitate the controlled removal of

touching or pre-charring the cigarette. sidestream smoke from the enclosure.

G.F. holder back

Filter disc

G.F. holder front

"*0"-ring seals

0" -ring seal

a)

G.F. holder back

Filter disc

G.F. holder front

"’Q"'-ring seal

b)

Figure 4 — Glass fibre filter (G.F.) smoke trap (schematic)
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Annex A
(normative)

1SO 3308:1991(E)

Ambient air flow around cigarettes in routine analytical smoking machines: Control
and monitoring

A1 Intrgduction —A3+—Smokingmachinestype-a
The develdpment of smoking machines has taken Figures A.1 and A.2 show schematie drFSignS of the
place over [the past 40 years. However, because the enclosure including the featuresswhich shall be in-
mechanica| configurations which can meet this In- corporated.
ternational|Standard differ greatly, it has been found
from the work of a special Task Force established A.3.2 Smoking machines, type b)
by CORESTA that additional specification of the im-
mediate smoking machine environment is necess- This type of machijneexists with 20 ang 8 channels.
ary. This |leads to better reproducibility in the Features commonyto both are shown ir detail in fig-
internationgl inter-laboratory comparisons which ure A.3. FiguréA.4 shows a schematic fesign of the
are often rpquired. It is doubtful if a general mech- enclosure jncluding the features which shall be in-
anical spedification can be written to cover all types corporatedtin 20-channel versions. Figire A5 is ap-
of smokingl machine and so, as well as a general propriaterto 8-channel versions.
specificatign, it is necessary to provide examples for
the designg most generally used. A4 Air velocity measurement Ipcations
There are| two principal designs which satisfy
1SO 3308: The reference points at which the megasurement of
air velocity shall be made are given. Cigarette
— type a)|(see figures A1 and A.2) in which. the holders, but not cigarettes, shall be infplace during
position| of the cigarette in its holder is fixed ji.e. measurements. The required measurpments shall
adjustmlents are made by moving the puff ter- be made such that the centre of the air velocity me-
minatiop device: ter probe is within 2 mm in each plane|of the speci-
fied position.
— type b) [see figures A.3 to A.5) in‘which the pos-
ition of |the puff termination device is fixed, i.e. A.4.1 Smoking machines, type a)
adjustmlents are made by moving the cigarette

and its

A.2 Sco
This annex

— specifie

holder.

pe

5 _the. ambient air velocities surrounding

cigarett

s~in _an analytical smoking machine

The air velocity shall be measured at g point on the

axis of the cigarette as held in its hold
wards the end of the cigarette which is
a datum defined by the position of the
end of the cigaretle. '

A.4.2 Smoking machines, type b)

er 74 mm to-
to be lit from
butt (mouth)

during t

he smoking process and in the mechan-

ical design of the enclosures immediately sur-

roundin

— specifie

g them;

s the methods of air velocity measure-

ment and the location where air velocity shall be
measured.

A.3 Des

ign of smoking machine enclosure

Examples of mechanical specifications for the de-

sign of suit

able enclosures are as follows.

A.4.21 The air velocity shall be measured at a
point on the axis of the cigarette as held in its holder
40 mm towards the end of the cigarette which is to
be lit measured from the position of the puff termin-

ation device.

A.4.2.2 |n order to check the uniform

ity of air flow

across the smoking machine, measurements shall

be made at least daily at a central port
near each extreme. Additional measu

and at a port
rements may

be required upon installation or relocation of the

machine.
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A.5 Specification of the air velocity meter

An air velocity meter capable of an accuracy of not

less than 20 mm s~

The air veloci

vOIVLY

at 200 mm s~ ' shall be used.
ty measuring equipment shall be ca-

[RRAvE- R AV R L)

pable of integrating air velocity data over a mini-

mum period o

The vaiue of

f 10 s.

a measurement of air veiocity shaii

consist of the average of not less than 10 repli-
cations of 10 s integrations.

NOTES

14 Extreme external atmospheric conditions, e.g. high
wind velocity, wide relative humidity variations, may af-
fect air flow conditions in smoking machine enclosures. In
such circumstances more frequent checks of air velocity
should be made.

A.8 Subsidiary method of use

en it is not possible to obtain a

ment to satisfy A6 and A.7, confirmation of the
achievement of the standard smoking conditions can
be obtained by test smoking cigarettes, the yield of
which has bheen previously determined. If this sub-

ih
ibl nd use the e

10 An omnidirgctional probe is preferred.

i1 Suitable meters are made by Lambrecht Gmbh and
TSI Inc.M.

A D [ oY PR [ 1 ssomlonsn Al ~

A.6 Standdird value of air velocity

The standard
200 mm s~ ".

value of the air velocity shall be

A7 Settini and checking air velocity

Air velocity s
least daily. It
required, to a
standard air
achieved.

NOTES

12 Laboratory
air velocity ave
200 mm s~ 11— 3

all be set at the standard value at
s normal practice to measure and, if
Hjust the air flow in ducts so that the
velocity at the reference point is

procedures should aim to ensure thatthe
age during a smoking run lies in the tange
mm s ",

13 For smoking machines, type b), the(air velocity
measured at an|individual port should be within the range

200 mm s~ 1i 5

mms .

sidiary method of test has been used, ajngte to this
effect shall be made in the_ \esl report,
ISO 4387:1991, clause 8.

A.8.1 Use of reference cigarette
A.8.1.1 A large batch ofreference cigarettes should
be made and extensiyely-tested in accordance with
the method given ~in 1SO 4387. Mean [data for
nicotine-free dry particulate matter and nicptine with
confidence levels'about the mean should b¢ derived.

A.8.1.2 A sample of these cigarettes should be
smoked_in."accordance with ISO 4387 and the data
comparéd with the reference values A.8.1.1l. Air vel-
ocity may be judged to be correct if the values ob-
tained from the trial smoking when comppred with
the reference value for nicotine-free dry particulate
matter are consistent with the repeatability and
reproducibility given in ISO 4387, clause|9. In the
event of discrepancies greater than thesp, the air
flow controls should be adjusted until the alues are
consistent.

NOTE 15 Care must be taken when using this|subsidiary
method of test to ensure that all other contfols of the
smoking machine and smoking process are cdrrectly es-
tablished before adjusting the flow controls.

1) This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by 1SO of the product named. Equivalent products may be used if they can be shown to lead to the same

results.

10


https://standardsiso.com/api/?name=6348f0c270a4b0b381854dc684d9e7da

W
|

Ball valve
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Dimensions in millimetres

T x
W

l

Vi

’ ~— Sensor guide pipe

Extraction bood

\
—\
— — lhbho o @ 0c0

0 0l .

A

JE

| +

Air flow (schematic)

X

/ Sensor guide pipe

Reference air velocity

Neoprene washer

measurement position

N

>k/— Smoking ring

Ashtray
Cigarette holder
V1 = Air velocity around the cigarette
Vg = Air velocity in the extraction duct

Figure A.1 — Machine with fixed cigarette position — Rotary smoking machine

1"
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Front flap in position
during smoking

The enclosure should not be open at the top —

L/ ftiooooooh,d |

VG = —

%

e

[ =]
I
L v i | W A
yat /r !\ X
Ain Air Air

Figure A.2 =~ Example of an enclosure for a rotary smoking machine with hood

12
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Dimensions in millimetres

qa @;:g*
Smoking bar \ ity ot el

N— \0 i—

Nominal cigarette

/-
-
o
o
N
|
7777477
oy
Front of smoking machirle

centre—height

7.

\_/

Ashtray
View showing relationship between

puff termination position, smoking bar,
and ashtray

Figure A.3 — Machine with fixed puff termination position

|~ Reference aif velqcity
measurement position

|~ Puff termination position

13
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Figure A.4 — Schematic views of 20-channel linear machine
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A.5 — Schematic views of 8-channel linear machine — General view without carbon 1
collection
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