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Abstract

Real-time Traffic Information Service could play akey role in reducing incomplete combustion time remarkably
since it can provide traffic information in real-time basis. Emission characteristics of test engines were studied in
terms of travel distance and speed. The present study focused on a north district in Daegu, 12 km. The driving for
the emission test was done at 8AM, 3PM, 7PM which represents various traffic conditions. The reduced emissions
of Greenhouse Gases (GHG) have been measured for a travel distance running at different loads (conventional
shortest route and Real-time Traffic Information) and GHG (CO,, CH,, N,O) are all inventoried and calculated in
terms of existing emission factors. The emission of GHG has been shown to reduce linearly with travel distance:
CO,(9.15%), CH,4(18.43%), N,O (18.62%).
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Fig. 1. Location of the experimental area.
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Table 1. Specification of test driving vehicles.

Model SM5 Speciale 2.0 EF Sonata 2.0
Company Samsung Hyundai
Production year 2001 2000
Mileage (km) 181,217 164,880
Engine type L4 DOHC L4 DOHC
Displacement (cc) 1,998 1,997
Fuel type Gasoline Gasoline
Fuel efficiency (km/L) 9.5~12.0 11.1
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Table 2. GHG emission factor in large and medium sized Gasoline passenger car.

CO, CH, N,O
Car model Pollutant — — —

Emission factor (g/km) Emission factor (g/km) Emission factor (g/km)

Sedan Gasoline 1,177.7*V"(—0.5151) 0.4406* V"~ (—0.7581) 0.67*V" (—0.7636)
Taxi 1,397.4*V" (—0.5475) 0.7098* V" (—0.8604) 1.8768*V" (—1.196)

Small 1,103.7*V~ (—0.413) 0.185*V" (—1.0453) 0.139*V~ (—0.8121)

Bus Medium 0.1251*V~ (2) — 15.385*V +646.05 0.2221*V" (—0.6478) 0.0522*V" (—0.5206)
Large 2,804.7*V" (—0.3105) 0.455*V" (—0.6839) 2.0311*V" (—0.8501)

Small 1,073.8*V" (—0.4009) 0.3796* V" (—0.9561) 0.0522*V" (—0.5206)

Truck Medium 0.1029*V~ (2) —14.937*V +798.9 0.4064*V" (—0.6478) 0.0522*V" (—0.5206)
Large 6,240.3*V" (—0.3829) 0.402*V~ (—0.6197) 2.0311*V" (—0.8501)
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Fig. 2. Driving route displayed in a conventional shortest Fig. 3. Driving route displayed in a Real-time Traffic Infor-
route service. mation Service.

Table 3. Comparison of driving speed between conventional shortest route and Real-time Traffic Information Service.

Conventional shortest route Real-time Traffic Information

Date Time Distance  Drivingtime  Velocity Distance Drivingtime Velocity
(km) (min) (kph) (km) (min) (kph)
No.1 8A.M. 11.8 36 19.5 135 27 29.8
April 11 No.2 3P.M. 11.7 24 28.4 11.6 22 314
P No.3 7PM. 118 40 176 14.1 30 28.2
No.4 8A.M. 11.9 35 20.1 135 28 28.7
No.5 3P.M. 11.6 27 25.8 135 22 36.5
April 12 No.6 7P.M. 12.2 42 17.6 15.3 25 38.2
No.7 8A.M. 11.8 36 19.3 14.1 27 311
No.8 3P.M. 11.7 26 26.8 135 21 38.4
April 13 No.9 7P.M. 12.4 44 16.7 15.3 33 27.6
No.10 8AM. 11.6 40 17.2 135 28 28.7
No.11 3P.M. 11.8 32 19.9 11.6 33 209
April 14 No.12 7P.M. 12.2 42 17.3 14.1 32 26.2
No.13 8A.M. 12.1 36 19.8 14.1 25 336
No.14 3P.M. 11.7 24 28.9 11.6 21 329
April 15 No.15 7P.M. 11.8 48 14.7 14.1 33 25.4
No.16 8A.M. 12.1 37 19.3 14.1 25 33.6
No.17 3P.M. 11.8 33 21.2 135 25 322
April 16 No.18 7P.M. 12.5 55 13.3 14.1 31 27.1
No.19 8A.M. 12.2 38 18.8 135 28 28.7
April 17 No0.20 3P.M. 12.1 40 17.6 15.3 26 351
P No.21 7PM. 126 53 14.1 153 30 304
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Table 4. Comparison of GHG emission between conventional shortest route and Real-time Traffic Information Service.

Conventional shortest route

Real-time Traffic Information

Date Time
CO;(9) CH4(9) N2O(9) CO:(9) CH,(9) N2O(9)
No.1 8A.M. 3008.9838 0.5470 0.8183 2766.9394 0.4537 0.6772
Aoril 11 No.2 3P.M. 2458.1946 0.4078 0.6088 2314.3242 0.3747 0.5591
P No.3 7P.M. 3172.1456 0.5912 0.8849 2973.2435 0.4941 0.7377
No.4 8A.M. 2987.4823 0.5391 0.8063 2821.0675 0.4668 0.6969
No.5 3P.M. 2561.8879 0.4351 0.6500 2492.4783 0.3890 0.5800
April 12 No.6 7P.M. 3279.6759 0.6112 0.9149 2759.3403 0.4260 0.6349
No.7 8A.M. 3025.0051 0.5512 0.8247 2827.0462 0.4588 0.6846
No.8 3P.M. 2532.7266 0.4261 0.6364 2428.1719 0.3744 0.5580
April 13 No.9 7P.M. 3424.7991 0.6464 0.9679 3262.2244 0.5450 0.8137
No.10 8A.M. 3155.5274 0.5914 0.8853 2821.0675 0.4668 0.6969
No.11 3P.M. 2977.6762 0.5386 0.8057 2854.2060 0.5102 0.7629
April 14 No.12 7P.M. 3308.8491 0.6192 0.9270 3088.0676 0.5225 0.7803
No.13 8A.M. 3061.3135 0.5544 0.8293 2716.6671 0.4327 0.6453
No.14 3P.M. 2436.1951 0.4025 0.6008 2259.3580 0.3617 0.5395
April 15 No.15 7P.M. 3480.4189 0.6776 1.0153 3137.7905 0.5349 0.7990
No.16 8A.M. 3101.9120 0.5653 0.8457 2716.6671 0.4327 0.6453
No.17 3P.M. 2882.1799 0.5134 0.7677 2658.7156 0.4278 0.6383
April 16 No.18 7P.M. 3881.9390 0.7744 1.1609 3034.8086 0.5092 0.7605
No.19 8A.M. 3170.1207 0.5814 0.8699 2821.0675 0.4668 0.6969
Aoril 17 No.20 3P.M. 3252.7933 0.6062 0.9074 2882.2949 0.4542 0.6773
P No.21 7P.M. 3797.0162 0.7468 1.1192 3103.8300 0.5065 0.7559
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Table 5. Greenhouse gas emission reduced by Real-time Traffic Information Service.

Co, CH, N,O
Date Time Reduction Efficiency Reduction  Efficiency  Reduction  Efficiency
level (g) reduction (%) level (g) reduction(%) level (g) reduction (%)
No.1 8A.M. 242.04 8.04 0.09 17.05 0.14 17.24
April 11 No.2 3P.M. 143.87 5.85 0.03 8.12 0.05 8.17
p No.3 7P.M. 198.90 6.27 0.10 16.42 0.15 16.63
No.4 8A.M. 166.41 5.57 0.07 13.40 0.11 13.57
No.5 3P.M. 69.41 271 0.05 10.59 0.07 10.76
April 12 No.6 7P.M. 520.34 15.87 0.19 30.31 0.28 30.60
No.7 8A.M. 197.96 6.54 0.09 16.77 0.14 16.99
No.8 3P.M. 104.55 4.13 0.05 12.15 0.08 12.32
April 13 No.9 7P.M. 162.57 4.75 0.10 15.69 0.15 15.93
No.10 8A.M. 334.46 10.60 0.12 21.06 0.19 21.28
No.11 3P.M. 123.47 4.15 0.03 5.28 0.04 531
April 14 No.12 7P.M. 220.78 6.67 0.10 15.63 0.15 15.82
No.13 8A.M. 344.65 11.26 0.12 21.96 0.18 22.19
No.14 3P.M. 176.84 7.26 0.04 10.13 0.06 10.20
April 15 No.15 7P.M. 342.63 9.84 0.14 21.06 0.22 21.30
No.16 8A.M. 385.24 12.42 0.13 23.46 0.20 23.69
No.17 3P.M. 223.46 7.75 0.09 16.66 0.13 16.85
April 16 No.18 7P.M. 847.13 21.82 0.27 34.24 0.40 34.50
No.19 8A.M. 349.05 11.01 0.11 19.70 0.17 19.89
April 17 No.20 3P.M. 370.50 11.39 0.15 25.07 0.23 25.36
p No.21 7P.M. 693.19 18.26 0.24 32.18 0.36 32.46
Table 6. Correlation between GHG emission and driving JLE HoAgFE= Aol
speed. a9 62 24 84, 1% 72 2% 34|, 19 82
Statistical analysis CO, CH, N0 S.F TA] AZbE A7~ vl &SRS F3h A
Pearson correlation —0.664 -0.775 —0.781 €Wz vt AgzA], 22d 9% 319 N,O
P-Vaue 0.001 0.000 0.000 < -
N 2 . 2 &S A9l AAZE 5P RAME AT o] 4T
ZGol] BE AN wEEANA HPEHRE B
P& Felskeh =3 £E2Y 9% 74 CO, CH,,
Table 7. GHG emission fluctuating in accordance with N,O2] wl&aFo] 7Zh7+ 847.139(21.82%), 0.279(34.24

driving test timing.

Time CO, (%) CH, (%) N,O (%)
8AM. (9.39) (19.12) (19.33)
3PM. (6.35) (13.15) (12.62)
7PM. (12.26) (24.18) (24.43)
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£ Aztage] Ha9d AztdEA CO, CH, NO
o] wiZe] 77t 69.419(2.71%), 0.05 g (10.59%),

0.079(10.97%) Z+A= 9o}
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4000
3500
3000 — — —
2500
2000
1500
1000
500
0 ;
Monday Tuesday |Wednesday | Thursday Friday Saturday Sunday
1 Shortest route_CO, (g) 3008.98 2987.48 | 302501 | 315553 | 3061.31 | 310191 | 3170.12
m Real-timeinformation_CO,(g) | 2766.94 2821.07 2827.05 2821.07 2716.67 2716.67 2821.07
(a) CO,
1.40
1.20
1.00
0.80 B i
0.60 ]
0.40
0.20
0.00 .
Monday Tuesday |Wednesday Thursday Friday Saturday Sunday
B Shortest route_CH, (g) 0.55 0.54 0.55 0.59 0.55 0.57 0.58
W Real-time information_CH, (g) 0.45 0.47 0.46 0.47 0.43 0.43 047
[ Shortest route_N,O(g) 0.82 0.81 0.82 0.89 0.83 0.85 0.87
H Real-time information_N,O (g) 0.68 0.70 0.68 0.70 0.65 0.65 0.70
(b) CH, and N,O
Fig. 6. Comparison of GHG Emissions at 8 A.M.
4000
3500
3000
2500
2000
1500
1000
500
0
Monday Tuesday |Wednesday| Thursday Friday Saturday Sunday
[ Shortest route_CO, (g) 2458.19 | 2561.89 2532.73 2977.68 2436.20 2882.18 3252.79
m Red-timeinformation_CO,(g) | 2314.32 | 249248 | 2428.17 | 285421 | 225036 | 2658.72 | 288229
(a) CO,
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00
Monday Tuesday |Wednesday | Thursday Friday Saturday Sunday
& Shortest route_CH, (g) 041 0.44 0.43 0.54 0.40 051 0.61
M Real-timeinformation_CH, (g) 0.37 0.39 0.37 0.51 0.36 0.43 0.45
& Shortest route_N,O (g) 0.60 0.65 0.64 0.75 0.60 0.77 0.92
m Real-timeinformation_N,O (g) 0.56 0.58 0.56 0.76 0.54 0.64 0.68

(b) CH, and N,O

Fig. 7. Comparison of GHG emissions at 3 P.M.
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3500

2500
2000
1500
1000

500

Monday Tuesday

Wednesday | Thursday

Friday

Saturday

Sunday

[ Shortest route_CO, (g) 3172.15 3279.68

3424.80

3308.85

3480.42

3881.94

3797.02

m Real-timeinformation_CO,(g) | 2973.24 2759.34

3262.22

3088.07

3137.79

3034.81

3103.83

(& CO,

Monday Tuesday |Wednesday | Thursday Friday Saturday Sunday
Shortest route_CH, (g) 0.59 0.61 0.65 0.62 0.68 0.77 0.75
M Real-timeinformation_CH, (g) 0.49 0.43 0.54 0.52 0.53 051 0.51
=3 Shortest route_N,0 () 0.88 0.91 097 0.93 1.02 116 112
m Real-timeinformation_N,O (g) 0.74 0.63 0.81 0.78 0.80 0.76 0.76

(b) CH, and N,O

Fig. 8. Comparison of GHG emissions at 7 P.M.
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