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Potential Exposure to Air Pollutants for Driver and Its Control
Using Commercial Air Cleaning Device Inside Vehicle
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ABSTRACT

Vehicle occupant exposure to air pollutants has been a subject of concern in recent years because of higher levels of
air pollutants inside gasoline or diesel-using vehicle, comparing to the surrounding atmosphere. Contrary to previous
studies, fuel of vehicles operated in this study was liquefied petroleum gas (LPG). This study examined the potential
exposure and removal efficiency of selected volatile organic compounds (VOCs), nitrogen dioxide (NO,) and respirable
suspended particle (RSP) by commercial air cleaning device inside vehicle under different ventilation conditions. Vehi-
cle concentrations inside of benzene, toluene, m,p-xylene, NO, and RSP were lower under the low ventilation condition.
This was indicated that outdoor air pollutants could affect the vehicle air quality inside in case metropolitan cities such
as Daegu. The urban vehicle concentrations inside of benzene, toluene, m,p-xylene, NO, and RSP with air cleaning
device were higher than those without air cleaning device. This means that the use of air cleaning device equipped with
activated carbon filter, which was used in this study, in the interior of vehicles could be expected to reduce the vehicle
occupants exposure to air pollutanis effectively. In batch type reactor of laboratory scale, removal efficiencies of air
cleaning device used were 97.0%, 95.7%, 94.6% and 85.5% respectively in benzene, toluene, m,p-xylene and NO,.
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Fig. 1. Schematic diagram of experimental apparatus.
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o] 714, C: concentration(ppm), T: absolute temp(K),
P: system pressure(mmHg), W: weight(g), V: volume
of the system(/), M: molecular weight(g/mol), p:

density(g/ml), and VL: the liquid volume(m/)
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Table 1. Measured VOCs, NO, and RSP concentrations inside vehicle according to different ventilation condition and installation

of air cleaning device

. RSP NO, VOCs (ppb)
Vehicle 3 Note
) (ng/m”) (ppb) Benzene Toluene m, p-Xylene
A 163.9 35.62 43 69.6 6.6 ® Internal circulation
- » Driving distance (km)
I day B 2702 39.58 9.1 99.8 104 A 12127 B: 1215
m Ventilation
- A: window closed
B/A 1.65 L11 2.12 1.43 1.58 - B: rear window half opened
= External circulation
A 89.1 36.17 3.6 25.4 46 = Driving distance (km)
- A: 3881/ B: 4014 2 &
a Ventilation
2 day B 94.2 39.8 10.5 61.4 13.1 - A: window closed
- B: window closed
B/A 1.06 1.10 2.91 242 288 ™ Air cleaning device
- A: on / B: off
= [nternal circulation
A 249 3215 32 31.5 59 ® Driving distance (km)
- A: 1043 / B: 104.8
= Ventilation ’
3 day B 125.7 33.92 6.2 51.5 11.6 - A: window closed
- B: window closed
B/A 5.05 1.06 1.93 1.63 196 ™ AIr cleaning device
- A: on/ B: off
= [nternal circulation
A 56.5 34.25 1.8 28.5 39 = Driving distance (km)
- A: 1413 / B: 138.1
= Ventilation
4 day B 123.6 43.87 9.5 98.6 12.1 - A: window closed
- B: window opened
B/A 2.19 1.28 528 346 310 " Air cleaning device

- A: on/ B: off
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Fig. 2. Removal efficiency of benzene, toluene and xylene by
means of air cleaning device.
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Fig. 3. Removal efficiency of nitrogen dioxide by means of air
cleaning device.
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