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Study on cigarette ventilation with cigare tte materials and the
properties of cigarettes

I. Effect of tipping paper permeability and plugwrap porosity on

the cigarette pressure drop and ventilation
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ABSTRACT

The effects of tipping paper permeability and plugwrap porosity on the ventilation and the pre-

ssure drop of cigarettes have been studied and the results obtained were as fallows.

1. The single and the multiple regression equation to estimate tip ventilation were establised.
In the equations, the observed values of the tip ventilation with the varieties the plugwrap porosity
were content with them by the single regression equation.
2. As based on the statistical consideration of the above equation, the deviation of the observed
tip ventilation versus the tipping paper permeability were higher than them to the plugwrap porosity.
3. The regression equations to calulate pressure drop ratio and the total ventilation rate in filter
tip from the tip ventilation were obtained. ‘
According to the equation, the observed values of the pressure drop ratio were significantly similar
to them calculated.

4. It was found that the equations could be applied to th=> calculation -of the ventilation of cigare-
ttes using the mechnical and micro laser perforation tipping paper as well ag the electrically perfora-
ted tipping paper of this study.
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Fig. 1. Effect of tipping paper perme-

ability on ventilation.
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Fig. 2. Effect of plugwrap porosity
on ventilation.
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Table 1. Correlationship between tip ventilation rate and tipping paper permeabi-

lity.

Plug\évmr/ampinl:)'ogclbgsalrty, Simple regression equation R R?
1000 InY=0.6722 X 1nX; - 0.8603 0.9826 0.9680
2000 InY = 0.6806 X InX; — 0.7357 0.9841 0.9687
3000 InY=0.6763 X InX; —0.6193 0.9789 0.9561
6500 InY=0.6665 X InX; —0.4198 0.9790 0.9612
9500 : InY=10.6414 X InX; — 0.2073 0.9740 0.9433

Y = Tip ventilation

X, = Tipping paper permeability

R = Coefficient of simple correlation

R%? = Coefficient of determination

Table 2. Correlationship between tip ventilation rate and plugwrap porosity.

Tipping paper

permeability Simple regression equation R R?
em/min. ¢ bar :
144 InY =0.2123 X InX, + 0.9542 0.9334 0.8679
200 InY =0.2039 X1nX; +1.3223 0.9468 0.8958
384 InY=0.2216 X In X, +1.688 0.9603 0.9259
480 InY =0.2055 X InX, +1.9974 0.9767 0 9556
760 InY=0,2016 X InX, + 2.1572 0.9848 0.9767

Y = Tip ventilation

X, = Plugwrap porosity correlation
R Coefficient of simple

R Coefficient of determination
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Table 3. t-Value from coefficient of the regression.

t- Value
Constant Variables
Slope Intercept
Plugwrap porosity Tipping paper permeability
1000 c.u. 21.35 4.59
3000 c.u. 438 . 0.94
9500 c.u. 17.31 0.94
Tipping paper Plugwrap porosity
permeability
144 c.u. 10.25 5.62
384 c.u. 12.95 12.03
760 c.u. 26.09 34.05

T 0.99=2.921
TIG » 0,90=1.746

oAdE Ho TR0 olAL T 19 IH4]E0) < 8 T Be SABIAA L Ay
A EETE AFRE v ot H29) el 1

o) felde B FAE RGS ojnB, Ysip vent.) = 0.6759X (ysiost 713:5)
oI ¥ AxtEel WEI8M g0l vake ) T0.2010X: (ymaa Ags) = 2.2946
= gL v mwaly] S5k o] Sk A TEA (R=0.9826 : R?=0,9655)

Table 4. Comparison of tip ventilation measured and tip ventilation estimated
from two simple regression equations and maltiple regression equation.

Tip paper Plugwrap Tip ventilation, %

P min 7 Fa?' Measurea  Simple regression  Multiple
144 1000 11.4 1.9 11.3 12.1
384 1000 24.8 23.1 25.0 23.5
760 1000 34.2 36.5 34.8 37.3
144 3000 14.6 15.5 14.2 15.2
384 3000 31.7 - 304 - 31.9 29.5
760 3000 43.3 47.8 43.5 46.8
144 6500 16.8 18.0 16.7 17.8
384 6500 37.1 34.7 37.9 34.6
144 9500 18.5 19.7 18.2 19.8
760 9500 53.3 57.3 . 54.8 58.2
480 6500 4.9 40.3 4.8 40.3

384 6500 40.5 37.0 41.2 37.4

N = X - B
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Fig. 3. Effect of tip ventilation on
pressure drop ratio.
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Table 5. Comparison of the measured

and the estimated PD ratio.

Tip ventilation PD ratio

% Measured Estimated
10.3 0.977 0.973
16.5 ©0.952 0.944
24.9 0.909 0.907
36 .7 0.864 0.856
42.3 0.830 -0.831
53.2 0.778 0.783
57.0 0.762 0.766
63.3 0.733 0.738
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Table 6. Comparison of ventilation measured and cigarette ventilation estimated

from tip ventilation.

Fig. 4. Comparison of cigarette venti-
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lation and tip ventilation.

Tipping Tip. vent. Cigarette ventilation, %
perforation % Estimated from A- Estimated from B Measured
Electric 9.5 14.6 14.2 13.7
13.7 18.6 18.2 17.4
28.7 2.7 32.2 32.3
30.6 .7 34.0 33.6
34.8 38.5 37.9 37.4
40.3 43.7 43.1 42.8
53.1 55.7 55.0 54.9
59.2 61 .5 60.7 60.7
Micro laser 56.1 58.6 57.8 58.0
63.3 65.4 64.6 64.7
39.9 43.3 42.7 4.5
16.1 20.9 20.4 20.0
Mechanical 7.6 12.9 12.5 12.3
42.5 45.8 45.1 45.0
56.0 58.5 57.8 57.9
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