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Emission Characteristics of a Passing Two-stroke Scooter
using at a Roadside Measurement
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Abstract

Although a scooter is a convenient transportation means for a short distance traveling with alight package in the
congested urban center, it might be one of the significant sources of air pollutants to which many people can easily
be exposed during its passing-by. In this paper, we measured concentrations of gases and particles emitted from a
scooter at roadside with no other traffic. To understand the characteristics of scooter emissions with respect to
driving speed (idling, 30 km/h) at the roadside, total particle number concentration, particle size distribution, average
surface area of particles deposited in the alveolar region, and concentrations of black carbon, CO, and NO, were
measured. The concentrations of the particle number, surface area of deposited particles, CO, and NO, were highly
fluctuated in the scooter’s idling condition. The trends of particle number concentration, CO, and NO, generation
were similar to one another. When the scooter started to move, all of NO,, CO and particle number concentrations
increased and after it passed by at the speed of 30 km/h, the concentration peaks of the particles and gases appeared
at the same time. Unimodal size distribution with ~70 and ~93 nm mode diameters was observed for the idling
and cruising condition, respectively. From this work, we found that emission from a passing vehicle could be char-
acterized using a roadside monitoring technique.

Key words: Scooter emissions, Roadside measurement, Ultrafine particle, NO,, CO, EEPS (engine exhaust particle
sizer)
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Fig. 1. Monitoring location for measurement of the scooter emissions (A: monitoring site, Q: no passing zone, arrow:

driving direction).
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Fig. 2. Schematic of experimental set up.
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Table 1. Specification of a scooter used in this study.

Overall length (mm) 1,715
Dimensions Overal width (mm) 665
Overall height (mm) 1,053
Type Single cylinder
Stroke 2
; Displacement (cc) 495
Engine Bore x stroke (mm) 40.0x39.4
Weight empty (kg) 76.5
Cooling Air forced
Others Fuel tank capacity (liter) 4.8
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Fig. 3. Variations of total particle number concentration, surface area concentration of particles deposited on the
alveolar region and gases concentrations due to scooter emissions (I: Idling, II: 30 km/h).
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