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ABSTRACT

Small capacity two-stroke
motorcycles are still the predominant
transportation tools in Taiwan because of
their simplicity, performance and
economic costs.  Inthe very few
publications dealing with the emissions of
two-stroke engines, exhaust particles were
identified as unburned lubrication oil
droplets. Limited by the budget, the
previous studies on the health effects of
motorcycle exhaust have used the street
motorcycles for short-term high
concentration exposures. The system
was difficult to control, resulting in
exposure conditions that were often
poorly defined, and, in particular, the
particle size distribution that is influential
to human health hazard, was not well
characterized. In the present study, we
established a system for producing stable
and reproducible motorcycle exhaust
aerosol particles and gaseous pol lutants,



and an exposure system for chambers that
collects and dilutes pollutants to simulate
environmentally relevant conditions.

The motorcycle exhaust system was
composed of a40 kW dynamometer
(Dynamo Metric Brakes, Eddy Current,
Model 2030, Type FR50, APl Com., ViaF.
[li Bandiera, Italy), atwo-stroke and/or
four-stroke engine (50 c.c. preferred), a
mixing chamber, a conditioning (dilution)
chamber, and amonitoring station. The
main pollutants of motorcycle, such as CO,
CO,, HC and aerosol particles number
concentration and size distribution were
measured and monitored within the
exposure system.  The gaseous pollutants
were monitored using a Exhaust Gas
Anayzer (EGA 2000, Anno Di Fabbricaz).
An improved, self-fabricated simple
diluter was used to reduce the aerosol
number concentration to be lower than
100,000 particles per cubic centimeter,
which is aso the detection upper limit of
the Scanning Mobility Particle Sizer
(Model 3940, TSI Inc., St. Paul, MN,
USA). For particleslarger than 1 mm,
the aerosol number concentration and size
distribution were measured using an
Aerodynamic Particle Sizer (APS 3310,
TSI Inc.). The carburetor was modified
so that the air/fuel ratio could be changed
without affecting the rotation speed.  All
the air flows were controlled by the mass
flow controllers. Measurements of
emission of particulate matter as
determined on a chassis dynamometer
provide the knowledge of the effects of
driving cycles, engine temperature, fuel
type, air-fuel ratio, fuel-oil ratio, and
distance from the exhaust outlet on the
number concentration and size distribution
of aerosol particles from motor vehicles.
Keywords: engine, dynamometer, aerosol,

exposure chamber.
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