AAREFRE £47%8 £15 (2012) 67

———

— 5 % —
RS ETO NO, RELIRIL & € DOAETHHENGS K ORI AR R~ D8

WE e bk BET AEe B
Measurements of NO, Concentration on Road and its Influence on Car Cabin and Surrounding Residential Area
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NO, concentrations on a roadway and its penetration effects into a vehicle cabin were measured using an NO, sensor placed on a vehicle
which can perform simultaneously real time monitoring on the road and in the car. The NO, concentrations on the regional road, where the
heavy duty truck ratio was high, was almost 150 ppb, and it was strongly affected by the heavy duty trucks ratio. The NO, concentrations on
the highway were high enough to exceed the daily average value of Japanese air quality standards at almost all locations, and it increased over
200 ppb at uphill with a high H. D. ratio condition. In a long tunnel on the highway, the maximum NO, concentration reached 3 ppm. The
NO, concentrations in the car were the same as those on the road when its air conditioning was in the fresh air mode. It was found that
changing the mode to internal circulation prevented NO, penetration into the vehicles. However, in this situation, there will be the possibility of
a high CO,concentration due to breathing of the passengers. The NO penetration efficiency into the car was higher than that of NO,. The
diffusion features of NO and NO, from a roadway into a residential district were investigated by measuring NO and NO,. NO disappeared
almost 100 % at a point 7 meters from the road, however, almost 50 % of the NO, still remained. It is suggested that 150 ppb NO,, which is
observed on regional roads might have some effects on close residential districts. These results indicated that pollutants on the road have a

significant influence on passengers who travel in vehicle along the road and citizens who are living close to the road.
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Fig. 1 Route map of measurement on regional road and
ratio of heavy duty vehicle during daytime.

Table 1 Conditions of regional road measurement.

Test Condition

Date 17th Feb. 2011
Start Time 13:57
Test Duration 4270 s
Air Conditioner Mode Fresh Air
Distance 35.8 km
Average speed 30 km/h

Weather condition in nearest monitoring point

Precipitation 0 mm
Temperature 13.3°C
Rerative Humidity 55%
Wind Direction SSE
Wind Velocity 6.1 m/s
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Fig. 2 NOz concentration profiles on the road and in the
car measured by MEMS.
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Fig.3  Route map of measurement on highway.

Table 2 Points and road conditions in highway
measurement. Several stop by traffic jam was occurred in
the section with indication “Heavy Traffic”, former 2
vehicles were heavy duty trucks in the section “High H. D.

ratio”.
Mark Point Conditions
A Chofu IC
B Miyakezaka JCT
Heavy Traffic
C Hakozaki JCT
D Kohoku JICT
E KumanochoJCT
Tunnel
F Ohashi JCT
High H. D. ratio
G Hadano-Nakai IC
High H. D. ratio, Up hill
H Gotenba IC

H. D. ratio : Ratio of heavy duty truck
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Table 3

Test Condition
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Conditions of highway measurement.

Date

Start Time

Test Duration

Air Conditioner Mode
Distance

8th June. 2011
10:43
10600 s
Fresh Air
164 km
58 km/h

Average speed

Weather condition in nearest monitoring point

Precipitation 0.5 mm
Temperature 18.4°C
Rerative Humidity 84%
Wind Direction NNW
Wind Velocity 2.9 m/s
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Fig. 4 Observed data for (a) NO2 concentrations on the highway, (b)NO2 concentrations inside the car by CL and MEMS,

and (¢)NO concentrations measured by CL.
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Fig. 5 Observed data for (a) NOz and (b) NO
concentrations on the road and inside the car, in the
highway tunnel measured by CL.
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Fig. 6 NOz concentrations on the (a)highway measured by CL and MEMS, (b)NO- concentrations inside the car by CL
and MEMS and (¢)NO concentration by CL Air Conditioner mode: internal circulation.
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