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Abstract

There are the objectives of the study mn
this year are to measure the dust emission
factor of unpaved roads in the field, and to
mvestigate the control efficiency of watering
and vehicle speed control. In addition, a
wind tunnel test was also conducted in the



laboratory to study the mechanism of road
dust emission under a controlled flow
condition.

A statistical analysis was used to
correlate the road dust emussion factor
measured in the field with the wind speed,
silt loading and water content of road dust in
order to obtain a regression formula. Both
the percentages of PM;y and PM,s to the
TSP of the reentrained dust were found to be
low, which are 20 % and 1 %, respectvely.
In the study of control efficiency, it was
found that the average control efficiency of
watering at 666.67 ton-water/km? per hr is
63.83 % when no vehicles are traveling on the
unpaved road. When vehicles are traveling on
the unpaved road, to achieve similar control
efficiency of watening, 60.13 %, 322.58
ton/km? per hr is recuired.

In the study of vehicle control efficiency,
1t was found that emission factor 1s a power
function of the vehicle speed. The emission
factor 1s reduced 61.2 % when the vehicle
speed 1s reduced from 40 km/hr to 30 km/hr.
The emission factor at 20 km/hr further
reduces to 24.4 % of that at 40 km/hr.

Test road dusts were collected from a
construction site in the Science Industrial
Park of Hsin Chu ( test sample 1) and from
an unpaved road at Nan Laio area of Hsin
Chu ( test sample 2) and tested in a wind
tunnel. Results show that particles with
diameter greater than 10 pm are hardly
reentrained and remained in the test cell even
when air acceleration rate was varied from 0.5
to 1.5 m/sec?. When the edge effect doesn’t
appear at the surface of the test sample, the
threshold wind speed for reentrainment was
found to be 10 ~ 12 mfsec. But the
threshold wind speed is decreased to 9 ~ 10
m/sec when the edge effect appears (ie. the
surface 1s not smooth). In the event of the
edge effect, both reentrained dust

concentration and emission factor wil
become much higher than those without the
edge effect. For the test sample 1, the edge
effect increases the TSI emission factor by as
much as 20 times. The influence of edge
effect on the reentrained dust concentration
increases with wind acceleration. As the
flow acceleration 1s increased from 0.1 to 1.5
m/sec’, the TSP emission factor is increased
linearly from 1.0 x 10™* kg/sec to 7.0 x 10™
kg/sec. For the test dust 2, the TSP
emission factor is also increased linearly from
0.1 x10* kglsec to 1.0 x 10" kg/sec as the
flow acceleration 1s increased from 0.1 to 1.5
m/sec?.

Keywords: fugitive dust, emission factor,

control efficiency, wind tunnel
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