1SO 7210-1983 (E)

International Standard

INTERNATIONAL ORGANIZATION FOR STANDARDIZATIONSMEXRYHAPORHAR OPTAHU3ALMA NO CTAHAAPTU3ALIMMSORGANISATION INTERNATIONALE DE NORMALISATION

Smoking machines for tobacco and tobacc¢o products —
Non-routine test methods

Machines a|fumer pour tabac et produits du tabac — Méthades d’essais non habituels

First edifion — 1983-06-15

UDC 663.97 : 620.1 Ref. No. 1SO 7210-1983 (E)

Descriptors : tobacco, test equipment, smoking machines, tests.

Price based on 9 pages


https://standardsiso.com/api/?name=1670f562ae7a7088c52980cee0cf4c2b

Forewor
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INTERNATIONAL STANDARD 1SO 7210-1983 (E)

Smoking machines for tobacco and tobacco products —
Non-routine test methods

0 Introduction , 1 Scope and field of application

This Interndtional Standard is intended to establish non-routine . This International Standard specifies non-rout|ne test methods
test methofls for smoking machines, i.e. not dealing - with intended to check the conformity of smoking machines with
the actual $moking which is described in other International ISO 3308.

Standards.

It is compoged of the following sections : '

2 References
Section [one : Pressure drop

ISO 3308, Tobacco and tobacco produdts — Routine
Section [two : Puff profile o analytical cigarette-smoking machine — Definitions, standard
conditions and auxiliary equipment.
Section [three : Restrictedsmoking

Section[four : Total"dead volume IS0 3402, Tobacco and tobacco products — Atmospheres for
conditioning and testing.

Other sectipns, including the foliowing, are in preparation :

- Cigprette holders

—  Ambient conditions
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Section one : Pressure drop

3 Definition The test apparatus shall be capable of

— supplying a constant flow of air which is unaffected by

e d of oki achine : The di i
pressure drop of a smoking machine : The difference in the pressure drop of the system under test;

static pressure between two points in a smoking machine be-

tween which a current of air passes at a constant flow rate of . , -
17.6 ml/s — measuring the pressure drop with sufficient accuracy.?

5.2 Types
4 Principle

Two general types of apparatus fulfil thesecrefuirements,

Measurement, Under well-specified air flow conditions, of the namely
pressure drop by means of an appropriate manometer.
5.2.1 Pressure-controlled apparatus {see figurg 1).

5 Apparatys 5.2.2 Vacuum-controlled apparatus (see figur¢ 2).

5.1 Requirements

6 Test conditions
The whole flow path between the smoking port and the suction

source shall offEr the least possible draw resistance and the All measurements(shall be carried out under standard condi-
pressure drop shall not exceed 300 Pa (3 mbar). tions of temperaturé and humidity as specified in ISO 3402.

| I
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NOTE — Arrows {ndicate the directiorof air flow. (1.2.4) {#.2.5) —

Pump supplying compréssed air

Pressure redulator (1.2.7)

Flow control-device F

Test head point

! {7.2.6)
Flowmeter, recommended type : soap film bubble flowmeter
Wide-bore tubing

Apparatus under test

Z Hs "I o DO

Manometer

Test method connections.

Figure 1 — Pneumatic circuit of a typical pressure-controlled apparatus

1) In consideration of the pressure difference to be expected, the use of an inclined manometer may be preferable.
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(#33) (73.4)

NOTE — Arfows indicate the direction of air flow.

Vacuum pump

Vacuum gauge, or mercury manometer
Criticlflow orifice

Test head point
Wide-bore tubing

P
G
c
H
F Flownjeter, recommended type : soap film bubble flowmeter
w
T Apparftus under testl

M

Manorneter, simple tube or commercial device with overflow protection and liquid levelling devices

... Test npethod connections.

7 Procedure

7.1 Genpral

The procedure_depends on-the type of apparatus(5.2.1-oF

Figure 2(—)Pneumatic circuit of a typical vacuum-controlled apparatus

ch

7.2.2 Switch on the pump supplying compfessed air P, and
adjust R so that a regulated supply of air is fyrnished, under a
pressure of approximately 55 kPa {550 mbar)| to the flow con-
trol device C.

5.2.2). However, the flow of air through the smoking machine
shall always be in the same direction as during the puffing
cycle, i.e. from the cigarette to the suction source. The air used
for measurement shall be from the test atmosphere.

7.2 Pressure-controlled apparatus (see figure 1)

7.2.1 Disconnect the puffing source from the smoking
machine. Make any necessary electrical or mechanical adjust-
ment to valves, etc., so that there is a free passage of air only
from the smoking port to the point from which the puffing
source was disconnected.

7.2.3— Ensure that the manometer VI is correctly set up and
that the liquid zero level is correct.

7.2.4 Connect the flowmeter F to the test head point H in the
pneumatic circuit and adjust the flow of air through the
smoking machine to 17,5 mi/s, using the flow control
device C.

7.2.5 Disconnect the flowmeter F and attach a suitable length
of wide-bore tubing W to the test head point H. Read the
pressure drop, if any, on the manometer M. Record this value
as PD1

NOTE — This pressure drop is usually measured and expressed as a
manometric height.
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7.2.6 Attach the free end of the wide-bore tubing W to the
smoking port equipped with the cigarette holder and the filter-
ing device of the machine T. Check the flow of air by switching
the flowmeter F to the point from which the puffing source was
disconnected. Adjust the flow, if necessary.

7.2.7 Remove the flowmeter F and read the pressure drop of
the system on the manometer M. Record this value as PD,.

NOTE - This pressure drop is usually measured and expressed as a
manometric height.

7.3.4 Disconnect the flowmeter F and attach a suitable length
of wide-bore tubing W to the test head point H. Read the
pressure drop, if any, on the manometer M. Record this value
as PD,.

NOTE — This pressure drop is usually measured and expressed as a
manometric height.

7.3.5 Attach the free end of the wide-bore tubing W fo the
point in the smoking machine from which the puffing source
was disconnected.

7.2.8 Calculatg the pressure drop {PD, — PD,;) by converting
the difference |between the two manometric heights into

pascals or milli

Example : 1 mr]
9,81 Pa or 0,098

7.2.9 Repeat {|
machine.

7.3 Vacuum-

7.3.1 Switch g
so. that it is not

7.3.2 Ensure t

Is.

n water column corresponds in practice to
1 mbar.

he operation for each channel of the smoking

controlled apparatus (see figure 2)

n the vacuum pump P and adjust the vacuum
less than 48 kPa (480 mbar).

hat the manometer M is correctly set up and

that the liquid zgro level is correct.

7.3.3 Connect
pneumatic circu

flow orifice C. |

the flowmeter F to the test head point H in thé
t and record the air flow. The flow through.the

the flow is not 17,5 mi/s, then the critical flow

system is uniquiy determined by the parameters of the critical

orifice shall be

calibrated.

7.3.6 Read the pressure drop of the system on the
manometer M. Record this value as PD,.

NOTE — This pressure drop is usually measured and ejpressed as a
manometric height.

7.3.7 Calculate the pressuredrop (PD, — PD,) by converting
the difference between the_two manometric heights into
pascals or millibars.

Example : 1 mm awater column corresponds in: |practice to
9,81 Pa or 0,098 1 mbar.

7.3.8 Repeat the operation for each channel of the smoking
machine!

8, Expression of results
The following values shall be recorded :

- the pressure drop for each channel, in pascals (Pa) or in
millibars (mbar); '

— the test atmosphere used.
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Section two : Determination of puff profile

puff profile : The flow measured directly behind the butt end
of the cigarette, and depicted graphically as a function of time.

10 Principle

Continuous measurement of the flow rate of air of a puff

through an

11 Apparatus

The apparatus shall comprise the elements shown in the prin-
ciple diagram (figure 3), i.e. the diagram of the elements re-
quired for the alternative measuring systems at two different
levels of sophistication A and B, one of which is used.

Cigarette or Laminar Smoking
standard test e — .
. flow sensor machine
resistance
Puff initigtion
Vs
signal
Pressure -
( - transducer
SYSTEM A SYSTEM B
Analogue
Linearizer to digital
converter
Integrator Microprocessor —
Visual
Recorder display unit

Figure 3 — Principle diagram
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11.1 System A

The signal delivered by the pressure transducer is linearized by
appropriate circuits and transmitted to an integrator and a
recording apparatus.

The system can record a picture of the puff profile and measure
its volume.

11.2 System B

This system uses digital conversion and a microprocessor with

The above apparatus provides the means to obtain flow rate
and time profiles for puffing as shown in figure 4.

NOTES

1 In system B, it is possible to program the microprocessor to
calculate, compare and obtain the data. The flow rate is integrated for
the periods #; and ¢ — 1,

The value

V1

—3'5—><100

a visual display [unit.

11.3 Requir[ments for both systems

The elements uged in the systems shall fulfil the folllowing'

conditions :

— laminar fflow sensor {for example bundles of capillaries,
sintered glass discs, cellulose acetate filters) providing a
pressure drdp proportional to the flow passing through it;
this pressur¢ drop shall be in the order of 10 % of the
pressure drgp of the cigarette or standard test resistance.

— pressurg transducer of 0 to 2 mbar, with high speed of
response. the response time may be affected by dead
volumes within the transducer and its connections, the total
dead volumg shall not exceed 5 ml.

shows, as a percentage, the degree of compliance of (¥4 With the stan-
dard puff volume and shall be at least 95 % of this volumg. The second
integral ¥, shall be added to ¥, to check the gverall adcuracy of the
measuring system, i.e.

Vy + Vo = 35,0 ml shall be checked.
{V1 + Vgis the standard puff volume'\according to ISQ} 3308.)

2 The values of ¢y, ¢, and 4 may be measured to check that #¢ is small
and that tp = 2,0 s to ensure that t; — ty is small.

3 The microprocessor‘memory may be used to store data about the
shape of the standard/profile. The test shape data may [then be com-
pared and difference values taken at appropriate points jon the profile
to show compliance with ISO 3308.

4 In_system A, the data mentioned in the above notes [I to 3 may be
subject.to appropriate calculations and comparisons.
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