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ABSTRACT

Actual driving pattern of each motor vehicle type was measured and analyzed in Seoul area and

vehicle emission rate was measured and traffic data were used to estimate vehicular emission factor

and motor vehicle-related air pollutant emission,

The analysis of contribution ratio of each vehicle type showed that LPG taxi’s took 38.1%

of total vehicular CO, gasoline passenger cars 37.5%, therefore, these cass are major sources of Co,

gasoline passenger cars took 45.4% of total vehicular HC, motorcycles 25.3%, LPG taxi’s 16.2%,

so motorcycles can be said to play an important role in HC emission. For NOx, buses and trucks were

thought to be major sources as buses took 36.8% and truck 26.4%.

Diesel vehicles, on the other hand, took most SO, and particulate matter emission.

Total emission from motor vehicles in Seoul was estimated to be 547 t/day of CO, 68t/day of
HC, 163t/day of NOx, 18t/day of SO, and 19t/day of paticulate matter,
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Table 1. Exhaust Emission Test Cars

Displ-
acem— | Mill Model
No. Test Cars ent (llaan%e Y;r
(cc)
1| Pony 1 1238 | 125,684 | ’78
2| Pony 1 1200 86,498 | ’83
3 Pony 1 1439 8,420 ’#4
4 | Stellar 1439 64,89 | ’83
5 | Stellar 1439 26,883 | "84
6 | Pony Excel 1500 3,500 '8
7| Maepsy 1.3 1492 76,7531 ’83
8 | Maepsy XQ L1492 40,087 ’83
9 | Royal XQ 1492 | 153,831 ’83
10 | Royal Prince 1897 16,544 ’85
11 | Pony 1 LPG 1439 | 188,800 ’83
12 | Pony [l LPG 1439 69,800 ’84
13 | Pony T LPG 1439 16,704 | ’85
City bus(D08461 _, ,
14 HM E/G) 7255 - 79
City bus(D1)846 ] o
15 HM E/G) 7255 - 83
16 | Truck(HA E/G)| 2775 - 79
17 7 Truck{HA L /G)| 2775 - *85
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Table 2. Driving Pattern Analysis Result for Passenger Car.
Driving Driving| Average |Percentage Time Spent in4Mode (%
Routes Distance | Time Vegé(ale
(k) | (sec) | (km/hr) | 1D AC DC CR
R—1 (3 3—A-5) 21.31 3,775 20.3 33.8 29.9 25.9 10.5
R—2&32—2 % 34.63 4,119 30.3 35.3 22.7 21.4 20.6
R—3& S$—9H45) 22.58 3,256 25.0 39.3 24.9 23.2 12.7
R—4 Q&5 —3%) 28.28 | 3,34 30.7 23.3 28.6 24.6 23.6
R—5 G —4 B 42.29 | 3,874 39.3 17.6 31.2 26.9 24.3
R—6 3 F—2F%) 31.29 4,356 25.9 26.2 28.9 24.3 20.7
R—7GEd—7 =) 36.93 2,744 47.9 10.7 31.8 30.1 27.5
R — 8 (A F—Fspil) 16.34 1,589 37.0 16 .4 32.6 26 .4 24.6
R—9G E—g4A5) 35.39 4,242 30.0 26.6 32.4 29.3 11.8
C—1EF =2—8x28) 14.96 3,413 15.8 38.8 29.8 25.7 5.9
C—2GEA=—8F=) 24.37 | 2,809 | 31.2 23.3 30.6 | 30.1 16.0
C—3( 2 = 3 =) 57.81 7,675 27.1 27.8 27.1 24.8 20.2
C-4-1 ¢ 5] 2) 78.51 8,295 34.1 31.4 28.5 24.7 15.4
C4-2 GF ot 2) 73.37 6,936 38.1 15.8 26.0 25.0 34.1
C—5F Z—x3F) 81.9 7,136 41.3 23.1 30.9 | 26.0 20.0
Average 624.33 | 70,372 31.9 26.0 29.1 25.9 19.2
% ID:Idling, AC: Acceleration, DC :Deceleration, CR: Cruise.
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Table 3. Driving Pattern Analysis of City Bus, Light Duty Diesel Vehicle and Diesel
Truck in Seoul.
. Vehicle Percentage Time Spent in 4Mode @3 Acceleration | Deceleration
Kinds of
Vehicle Speed Rate Rate
(km/ h) 1C AC CR DC |KPH/ sec KPH/ sec
City Bus 20.4 27.4 23.8 31.3 17.6 2.03 -2.75
Light Duty 25.9 29.7 | 19.2 | 36.0 | 15.1 2.30 -2.78
Vehicle
Truck 27 .4 25.5 20.3 37.8 16.3 2.03 -2.75
#2014 B 5 gl v} o] A Eniel £y BEES 20.4k/h, BB FHEFLE 274
BHg 31-9’0"/hi‘1 HaH oz vwd 4 km/ho) e EIFRATES FHEEL 25.9%m/h
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SARE WEY 2AX} o.8m/h 24 TE
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Be FAom AN 08100 Yy HE
17. 7/ h, F34AF5A 2] F8 =9 ECE
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< "ol v @O mLofAluLAlE TR

Hﬂa‘ﬂ LA-4 5= 2 o] By 3d.1km/ h o
v|sh g #Ho|ch
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EFLEMFERS RS std 24 AR
290, T=R)(64 RS ) FrRES

& ITR S oto]EH, i (10~ T70km/h), &
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10 ~ 60 — 70km/h 7k 2] 21 FA] ), E1EHE (10
—0~70—-0kn/h), #bHE (20— 10~ 70
— 60kn/h7bx 21 &kA]) B 25 64RE=E 4
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Table 4. Actual Driving Mode for Diesel Vehicle
Bus Lights-Duty Vehicle and Truck
Mﬁge Engine Load |y ioning | Engine Load | Light-Duty Truck
" | Speed Rate Factor Speed Rate \{ehicle Weig- Weighing
(%) (%) (%) (%) hing Factor Factor
1 ldling - 0.234 1dling - 0.294 0.258
2 40 2 0.048 25 2 0.035 0.022
3 40 25 0.018 25 25 0.036 0.003
4 40 50 0.015 25 50
5 40 75 0.014 25 75 0
6 40 100 0.040 25 100
7 60 2 0.100 40 2 0.028 0.073
8 60 25 0.014 40 25 0.049 0.036
9 60 50 0.013 40 50 0.086 0.015
10 60 75 0.013 40 75 0.026 0.015
11 60 100 0.056 40 100 0 0
12 80 2 0.108 60 2 0.038 0.094
13 80 25 0.040 60 25 0.028 0.118
14 80 50 0.021 60 50 0.111 0.093
15 80 75 0.025 60 75 0.195 0.113
16 80 100 0.120 60 1000 0.007 0.046
17 100 2 0.026 80 2 0 0
18 100 25 0.014 80 29 0.012 0.030
19 100 50 0.018 80 50 0.008 0.021
20 100 75 0.020 80 75 0.043 0.037
21 100 100 0.043 80 100 0.004 0.026
3.3.1 HEHifREK HE 9 ZREHE BB 1282 JEd 5+ 9
HEyH BRME PR BHERES 603 gome gzl mes E'Y =
et —HBE SIHste) Elololnkzel olgt T
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A gD el 2w A A 1294
ol3he} WAt A¥wM Az B

Eyo gioldx ot 4 ey (KR 1 &
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Table 5.
Types in Seoul.

Vehicle Traveled Distance and Fuel Consumption acording to Vehicle

(1985.12.31)

Kinds of Vehicle \I\/Iggitﬁg of < 1036\;:‘ 2 Fuel Consumpt%on}}&;a(vlm?/ci g[clgllomy
kn /D % |Xx10°4/D| % | day) |(km/€)
LPG Taxi 35,691 11,064 30 1,116 21 310 9.91
Passenger Cars 259,429 11,705 | 31,8 1,224 23.1 - -
o Pony 136,035 6,300 | 17.1 601 11.3 46 10.48
© Mapsina ( Gemini) 24,951 1,148 3.1 110 2.1 46 10.48
o Rayale (Record) 48,034 2,210 6.0 269 5.1 46 8.21
o Steller ( Cortina ) 32,668 1,503 4.1 183 3.4 46 8.21
© Brisa 4,499 207 0.6 20 0.4 46 10.48
o Others 13,242 337 0.9 41 0.8 30 8.21
Jeep 1,728 111 0.3 15 0.3 64 7.5
Bus 44,252 5,075 | 13.9 1,304 24.6 - -
o City Bus 8,261 2,792 7.6 983 18.5 338 2.84
o0 Rent & Sight Seeing 1,448 277 0.8 80 1.5 191 3.45
o Small Bus 28,541 1,827 5 185 3.5 64 9.9
o QOthers 6,002 179 0.5 56 1.1 40 3.19
Truck 104,707 8,844 24 1,649 31.3 - -
o Less than lton 53,876 4,041 I 377 7.1 75 10.72
o lton ~ 3ton 37,486 2,886 7.8 457 8.6 7 6.31
o 3ton ~ 8ton 4,290 450 1.2 148 2.8 105 3.05
o havier than 8ton 9,055 1,467 4 667 12.8 162 2.2
Motor Cycle 80,945 1,052 - 28 -| 13.7 38.25
Total* 445,807 36,799 100 5,308 100 - ~
* Motor Cycle Excluded.
RE FREL £ 73} Ao 3 SO, ¥ RIrfiHEL s 9 Eyo
F£TdA & F e vpe} 2do] 2EMOT 4 A ARk gg & F e SO, &
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16.2% = W £ 14.9 %o 2 FHsl=] NOx
off gL wla 39.2%, E™ 38,3 %A 9
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Table 6. Emission Factor

Emissions(g/ fm )
Vehicle Type " - oy
CO NOx HC SO, Particulate
Passenger Cars 17.70 2.55 1.68 0.024 0.036
o LPG Taxi 18.17 2.61 1.17 - 0.020
o Gasoline Cars 17.25 2.50 2.16 0.047 0.051
Bus 12.81 11.36 1.59 1.54 1.33
© Small Bus 1.12 2.90 0.21 0.60 0.19
o City Bus & Others 19.78 16.40 2.41 2.10 2.01
Truck 5.05 4.76 0.98 1.09 0.59
o Light-Duty Truck 1.14 3.08 0.22 0.60 0.20
o Medium-Duty Truck 2.67 2.11 1.20 0.98 0.33
o Heavy-Duty Truck 21.19 15.87 2.56 2.70 2.26
Motor Cycle*** 18.54 0.22 5.57 0.012 0.06

* Exhaust HC only
#* Particulates for tire wear are 0.118g//m for passenger car, small bus and light-
duty truck, 0.230g/km for city bus, medium-duty truck and heavy-duty truck and
0.056g/kn for motor cycle, respectively, this data are quoted from the reference 14
=+ Emission factor for motor cycle are quoted from the reference 14 and 15.

Table 7. Contribution of Air Pollution Emission

Emission

Area | Vehicle Type CcO HC NOx SO, Particulate
kg/day | % |kg/day | % |kg/day | % |kg/day | % |k¢/day| %

Taxi 558,310 | 34.5 | 35,951 | 16.2| 80,197 | 13.5 0 0| 4,240 | 5.6
Passenger Car] 3$9,162|22.2 | 53,92%6% | 4.3 | 52,053 | 8.8 979 | 1.2 ] 3,98 | 5.3
Korea| Bus 269,166 | 16.6 | 33,128 | 14.9| 232,084 | 39.2 | 30,752 | 38.6 | 31,300 { 41.3
Truck 52,713115.6 | 42,859 | 19.3 | 227,267 | 38.3 | 47,683 |60.0 { 35,803 | 47.3
Motor Cycle | 180,709|11.2 | 56,143 |256.3| 2,144| 0.2 17| 0.2 1,189 1.5
Total 1,620,060 100 1222,006 100 | 593,745 | 100 | 79,531 | 100 | 75,630 | 100

Taxi 208,483 1 38.1 | 13,425 | 19.8 | 29,947 | 18.4 0 0] 1,583 | 8.4
Passenger Car| 204,809,375 | 30,751% | 45.4 | 29,683 | 18.2 558 | 3.0 2,280 | 12.1
Seoul | Bus 67,701 112.4 | 8,391 | 12.4| 59,91 | 36.8 | 8,120 |44.0 | 8,018 | 42.4
Truck 4,99 8.2 | 8,805 |13.0| 43,043 | 26.4 9,780 {52.9| 6,80 | 36.4
Motor Cycle| 20,561| 3.8 | 6,388 | 9.4 244 | 0.1 131 0.1 135 | 0.7
Total 56,503 100 | 67,760 100 | 162,88 | 100 | 18,474 | 100 | 18,89 | 100

* Evaporated HC included : 20% of total HC

38.1% 2 37.5 %24 COHHg] o 35 NOxoll glol - A} EAHER} <33
Z=ske] HCol glel4d &= FHAFE 7L 45.4 %, W2 1 Edo] ZA| FHEs: o)

A7t 19.8 %2 A FHE o] 3 FHEFC| & Z A 36.8%, EY 26.4%% s
e, 7b ERES o] %3 Y& vl &d o ¥ NOx 8
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