BEAERSSEE F10% F3I R
J. KAPRA Vol 10, No. 3, (1994 pp.197-202

A HiE22 gl iz CO 4 TSP
ol 29 sxo ol

An Evaluation of Short-Term Concentrations of CO and TSP
From Vehicle Emissions Near Highway

Ao -0 W %
ey Fade 273}
(32341994 4. 18)

Mi-Suk Jang, Jin-Hong Lee

Dept. of Environmental Engineering, Chungnam National University
(Received 18 April 1994 )

Abstract

The research described in this paper is conducted to estimate the short- term concentra-
tions of nonreactive pollutants such as CO and TSP from vehicle emissions near
Kyungbu Highway. An emphasis is placed on the development of a model for a hourly
traffic volume for each vehicle type, which is based on real traffic data. By using the
model and the calculated emission factor due to vehicle speed for each vehicle type, the
emission rate of CO and TSP for each traffic line is computed. The hourly emission rate
and meteorological data are used to simulate by HIWAY -2 for the distance of 5m and
10m from the downwind edge of Kyungbu Highway located in relatively uncomplicated

terrain.
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Fig. 1. Variation of hourly and daily traffic volume
by vehicle type.
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Table 1. Estimation of emission factor.

2.3 @Y &A= MY

AEAN2RE wEHe ogEAY g2 xER
8} FF, AHEdAR, FANE HE R 7H FPA
2] ®at ope} AHEzle] HEFET ZA =
. ¥ 12 gHEapsd TSP % CO wiaA|le 3
AT 7= 9, 1993)3% &2 F3(H
# A4 85km/h)A]l Wl Ay R AL EAeolEe)
A AA(HEAS Skm/h)Al WEA LS Jepic,
7)1 Fdsgate] TSP wi&Ae % 23 o4
o] W2zl 2o gyt CO % TSP wi&Al4E
FgAgo] Frlsd wjE A Fisn JFA
o] ZHA s AT F/1da MR &
P2 g ELS 4 Wsle @& F7He7 ule
37 w2 AeE JHH st ot FaheEs) v
o2 HYrte FUES Ly 247 =7
2 HEE A& FHEge g A WEAS
& 7} s

efolo} mhmel] 3 QIAMAEA WA RAA,
1982)% 4z} 2w W =L 0.118g/km,
3 R dyuj2el =8 0.230g/kmz 3] Wl
N7p2eliA HAslE EAFEC sl o,
Skm/hF8 Al Elolo] olxe] o3 B3 w4
ge AeZ 7 s EAlolE F¥ TSP #M&A
T+ Ao A A st

unit : g/km
Motor vehicle type Equation 85km/h |21.9km/h| 5km/h
Passenger Unleaded Q=14.814 x Y~ 029206 2.596 327 7.882
Car Leaded Q=271.33 x V06820 13.099 31.71 90.502
Small Q=5.19995 x V-0 0.984 1.54 2.845
co Bus Medium 14 243 6.0
Heavy- duty 11.0 17.21 32.0
Small Q=22.3933x V- &2 0.548 1.96 5.839
Truck Medium 14 243 6.0
Heavy-dyty 6.0 18.59 56.0
Leaded- Passenger Car 0.004 0.01 0.013
Small Q=0.839189 x V0 Bu 0.148 0.37 0.448
Bus Medium 04 0.76 1.1
ISP Heavy- duty 1.0 2.39 3.0
Small Q=1.1737 x y-o 19t 0.165 0.42 0.576
Truck Medium 04 0.76 1.1
Heavy- duty 1.1 2.52 35

These equations were derived from the results of driving pattern analysis studies. In these studies, the driv-
ing speeds were 4.6-47.2km/hr( 27} ¢], 1993).
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Table 2. Maximum and 3rd highest concentration in the case of nighttime traffic assumed to be five per-

cent of daily traffic.
CO: ppm, TSP : ug/m’
Downwind Westward Eastward
5m 10m 5m 10m
Maximum 14.491 13.392 15.192 14.054
Tollgate 2nd highest 8.379 7.986 6.930 6.050
o 3rd highest 7.039 6.592 6.523 5.549
Maximum 3.178 2935 3.350 3.099
Highway 2nd highest 1.825 1.521 1.503 1311
3rd highest 1.740 1.422 1.422 1.211
Maximum 155.0 142.0 211.0 194.0
Tollgate 2nd highest 145.0 128.0 147.0 129.0
TSP 3rd highest 143.0 124.0 129.0 114.0
Maximum 83.0 76.0 111.0 102.0
Highway 2nd highest 73.0 65.0 64.0 59.0
3rd highest 72.0 63.0 64.0 57.0

Table 3. Maximum and 3rd highest concentration in the case of nighttime traffic assumed to be ten percent

of daily traffic.
CO: ppm, TSP : pg/m’
Downwind Westward Eastward
5m 10m 5m 10m
Maximum 14.793 13.655 14.894 13.785
Tollgate 2nd highest 8.383 7.978 6.643 5.796
o 3rd highest 7.288 6.804 6.235 5.305
Maximum 3.240 2.989 3.279 3.033
Highway 2nd highest 1.824 1.736 1.440 1.255
3rd highest 1.574 1.467 1.360 1.158
Maximum 154.0 141.0 204.0 187.0
Tollgate 2nd highest 146.0 129.0 147.0 129.0
TSP 3rd highest 146.0 127.0 130.0 113.0
Maximum 83.0 76.0 107.0 99.0
Highway 2nd highest 74.0 65.0 78.0 69.0
3rd highest 74.0 64.0 66.0 57.0
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