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Study on the effect of ventilation and air purifier in a smoking site
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Abstract
Since the Health Promotion Law was enforced in May of 2003, prevention against passive smoking has been needed. The
“ Guidelines for Measures on Smoking at Work” was revised in May of 2003. We tested the concentration distribution of smoke
particulate matter and carbon monoxide in and outside a smoking room varying the parameter such as ventilation, alrpu.nﬁcahon,
layout of airpurifier or ventilstor We have found the most desirable operational conditions of the system of ventilation and
airpurification for adapting to the Guidelines .
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Fig.16 Example of measyring; Test No.7,measuring point;P7,1500mm

Table 1 _Test conditions
Test No. 1 2 3] 4 5] 6] 7 g o[ 10
Ventilator Ceilin| Window Ceilin Window |Ceilin Window
Corner [Center [Corner | Center Corner
Layout Smoking position Fig.6 Fig.7 Fig.8 |[Outside the Within the suction area of AP.
. suction area of AP. - i i
Direction of exhaust of AP - . Fig.9 Fie.10 |Fig.11 |Fig12 |[Fig13 |Fig.14 Fig.15
Ventilator Air flow rate ; Q'(m*/min) [12.5X 4=50[17 % 3=51] 4.7
Air purifier;AP. Not any ON
Open demensions|Height 1570] 1950] 230
Width L o 1730
Entrance | Suction air U 0.87 0.61 0.38 0.37 0.44 0.37 0.44 0.61 0.39]/0.4%02~0n
velocity; M 0.69 0.61 0.4 0.39 0.45 0.39 0.45 0.61 0.44|0.4502~07
v'(m/s) L 0.75 0.65 0.42 0.41 0.38 0.41 0.38 0.65 0.46]0.4802~0n
'
- x x > x -> x x -> x of AP. -> x 't‘ x
<« I~ < -
x ] = x * !2 x X o> ¥ % o x Y\
Fig.6 Test No.1 Fig? Test No.2 Fig.8 Test No.3 Fig9 Test No.4 Fig.10 Test No.5
- > P ]
> 4 > 4 4
P P - | =] 7 oy
v o-> ¥ v . o-> -
.14 Test No9 Fig.15 Test No.10
Fig11 Test No§ Fig.12 Test No.7 Fig13 Test No§ Fig 14 Test No s Test e
Table2 Dust, carbon monoxide concentration distribution in test chamber )
Test No. 1 2 4 5 6 7 9 10
Dust |CO |Dust |CO |[Dust [CO |[Dust |CO Dust |CO |Dust |CO |[Dust [CO |Dust [CO [Dust CO |[Dust |CO
/il (opm) | (me/m?|(ppm) | (mg/m’|(ppm) [ (mg/m|(ppm) |(mg/m’| (PP} (m /e (ppm) | (ma/m? (ppm) | (mg/m’|(ppm)|(me/m’|(ppm) | (ma/m®| (ppm)
Average value of [1500h| 0.21 0. 0.26 1.0 2.7 51| 032 6.6 0.26 5.5] 0.19 7.5| 0.13 6.7] 0.12 63] o011 60| 0.10 6.7
P1~P9 1000h| 0.18 0. - - - - - = - -] 0.15 1.7] 0.1¢ 6.2 = - - - - -
550h 0.13 0.. - = - - - - - -] 0.14 6.3] 0.14 6.6 - = - - - -
Saturated P1 005! 0.0 .04 0.2 - ~1 034] 52| 026[ 49| 0.18 57| 014 5.4 0.13 34] 011 45| 0.11 5.5
value, P2 0.18 | 0.2 .43 0. 36| 56 0.39 | 6.1 0.30 3.1 0.2 6.7 012 | & 0.12 47] 0.13 ] 4.9 0.10 6.1
average Distribution P3 0.08 | 0.0 .12 0. = -1 024 47 0.23 4.5 0.1 .0 012 ] 6 0.1 7.2} _0.11 4.4 0.11 4.2
at a height of P4 0.34 .5 . . - -] 033| 76| 0.23 701 0.1 8 [ 011 0.1 53] 0.09] 74 0.09 8.6
1500mm P 0.44 | 08 0.7 3 - - - -T_- - - - - - - -1 - - - -
in the test P 0.1¢ . . 6] 29| 55| 026] 64| 029 48| 020] 7.0 0.2 01z]| 58| 010 57| 009] 7.5
chamber P 0.13 5 .13 2 - -1 023] 73 0.26 1.2 0. .8 0. 0.11 11 0.10 | 7.4 0.09 6.6
(1500h) P 0.44 3 .32 4 15| 43| 048] 9.4 0.27 .3 0. .4 0. . 1.5 Al 8.3 .09 9.9
P 0.12 .0 .11 .7 - -] 027] 6.0] 0.23 . 0. N 0.14 1.2 Al 5.7 .10 | 5.0
P10 0.03 0.0 03] 00f 005 0.1 0.02| 00| 002 .0 | 0.04 .0] 00 0. .0 0.0 .02 0.1
Table 3 A-weighted Sound Pressure Level(dB)
Test No. 1 2 3 4 5 6 1 8 9 10
Under ventilator 61 53 40 51 - 51 - - 52 52
Measuring points |Center of the chamber] 58 47 39 52 - 52 - - 53 53
+1500mm Baundary 56 44 43 45 - 45 - - 43 43
Outside the chanber 48 41 43 44 = 44 - - 41 41
Dark(BG.)*1 40 39 40 40 = 40 - = 39 39

*1. BG.Background
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Temperature (°C)
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