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ABSTRACT : The variability of a vemiilated filter cigarette depends on the details of its
construction and on the properties of its components and the variations in filter ventilation is effected
by many factors such as tobacco column pressure drop, filter pressure drop, tipping paper and plug
wrap permeability, and vent position. In this study, the effects of combination of tipping paper and
plug wrap on filter ventilation of cigarettes were studied for the target ventilation level under the
specific tobacco column and filter tip in order to reduce the variation of filter ventilation. When
Nicolas Baskevitch’s equation on filter ventilation was used to try out Monte Carlo Simulation, at
the combination where tipping paper permeability is high and plug wrap permeability is low, even
the small change in tipping paper and plug wrap permeability showed high variation of target
ventilation level. Also, according to the analysis data of filter ventilation in cigarettes designed at the
level of 45% filter ventilation by the combinations with tipping paper and plug wrap, the variation
in cigarette filter ventilation was increased as increasing tipping paper permeability and decreasing
plug wrap permeability. As the result of this study, the variation of filter ventilation can be reduced
by increasing plug wrap permeability/tipping paper permeability ratio in the cigarette design,
considering 2-3% of tipping paper permeability variation(%CV) and about 10% of plugwrap
permeability variation.

Key words : ventilation, variation, tipping paper, plug wrap, permeability

M = Sl 5 HAAE e ARl gk A

Faull Fo1E4 8L AlFguiy Tzl dA A

o] 7R ofefEk AT Flel PeiAd 3z By —4%’5F01(Kelth 1979: Rasmussen,
AlAe Ak 30 B AFH HAA FZI2 0 1996, 1997) T AE wEL ZhxNel g g

YEEH AL 1 305-345 EHFAA FAT AAF 302 WX, gl 2] 79
*Corresponding author @ Korea Ginseng amd Tobacco Research Institute, 302 Shinseong -Dong, Yusong-Ku,
Taejon 305-345, Korea

- 60 -



giola % HE AR 7|FE 2] AFEHW F71g & 0

Foxgh "solsel HeAAAY g E, AL H
X, AF =27 B& T B 89lel i
ogke Wl (Dwyer et al, 19871 Rasmussen,
1996, 1997; belke, 1978). A&l F7)3 A&
FAAl B2, UIE F od7] AR o]kl A
A9l %%(Voges, 199808 mixlez AE G F
A #Y9A FAE e FA1E4Ee] HEE
& FLshstoioprt gk et BE AAEA
oSt olele Be aQEel EAltn oE
R?l%qf olaf FA9 WHFL EAET 5wl 3l

Zﬂ%‘%ﬂﬂﬂ ik :‘S' 14’3‘5‘* ZA &7 =
oAF offl TR Wlelsh A LA 23]
SfeiA < 2 il g 2

FAAT A FEZ Bl B
Slete] gizlelst 2 LA 71

5 zgEel AFDu F/A8E U HERel
HAE Age ATk,
SRR

228 gl el Folxihelel =)
ol 7|F= B HHA 7| E wE F734
£ &2 Baskevitch(1995)2] F712&] 48l 3t
v}52] E‘Q’Q% o| g1t

—
4— Lyv—p

* AR, >

- ap, ———————W4— M —»

L,

[4Pcg—aPrre—T7t]
V= £ I (1)
K——+ —L)+[AP¢,E APprx—5]
@rp 7

4Pq = Pressure drop of cigarette with
encapsulated filter

A Prr = Pressure drop of encapsulated filter

Ly Fiiter length

L, = Length of vent position from mouth end

e+ = Tip paper permeability

apmp = Plug wrap permeability
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Table. 1. The combinations of tipping and plug
wrap papers to achieve 45% cigarette ventilation

Plug wrap Tipping paper Expected
permeability permeability ventilation
(CL) {cu (%)

4,000 1,300 45.3
6,500 300 45.2
10,000 650 454
13,000 600 45.1
23,000 a00 45.3

= Filter pressure drop: 83mmH:0;
Tobacco column pressure drop @ 50mmH:0)
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Fig. 1. The effect of tipping paper and plug

wrap permcability on the tip ventilation rate
calculated with Baskevitch's equation
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Fig. 2. The relationship between iipping paper

permeability and plug wrap permeability at the
specific ventilation rate
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Table 2. The effect of tipping paper permeability and plug wrap permeability on the variation

of tip ventilation

Ventilation rate (%6)

Tipping paper Plug wrap

permeabhility (CU) permeability (CU) Theoretical Experimental
Mean %CV Mean %CV Mean %CY Mean %CV
1,240 27 3,900 7.4 44.4 3.9 42.1 11.8

780 38 6,200 6.5 44.4 3.7 41.0 8.0

630 3.7 10,300 7.3 44,7 35 41.0 7.1

610 4.3 13,200 5.6 45.0 4.0 43.1 4.8

b0 5.1 23,400 7.0 44.7 3.9 436 4.5

# Filter pressure drop : 83 mmll:0, Tobacco column pressure : 48 mmH.0
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Fig. 3. The effect on the coefficient of
varience (%CV) of the tip ventilation rate
with the combination between various tipping
papers and plug wraps
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