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Abstract

Automotive exhaust is suspected to be one of the major reasons of the rapid increase in greenhouse effect gases
in ambient air. As the concerns regarding global worming were increased, the pressure on mobile source
greenhouse gas (GHG) emission were also increased. Carbon Dioxides contribute over 90% of total GHG emission
and the mobile source occupies about 20% of this CO, emission. In this study, in order to investigate CO, emission
characteristics from gasoline and LPG passenger cars (PC), which is the most dominant vehicle type in Korea, 53
vehicles were tested on the chassis dynamometer. CO, emissions and fuel consumption efficiency were measured.
The emission characteristics by fuel type, model year, mileage, vehicle speed and transmission type were also
discussed. Test modes used in this study were NIER 10 modes and CVS-75 mode, which have been used for
developing emission factors and testing new vehicles respectively. The results of this study showed that the main
factors which have significant influences on the CO, emissions are fuel type, transmission type, displacement of
vehicle and mileage. The correlation between CO, emission and FE was also determined by comparing CO,
emission and fuel consumption efficiency. The overall results of this study will greatly contribute to domestic

greenhouse gas emissions calculation and designing national strategies for climate change.
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Fig. 1. Schematic Diagram of Chassis Dynamometer.
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Fig. 2. Overview of exhaust gas analyzer.

Table 1. Specification of exhaust gas analysis system.

Table 2. Specifications of test vehicles.

Model  Pollutant ~ easuring Measuring
principle conc. range

867 (60) NDIR 500, 1000, 2500 ppm

402 THC, CH, H-FID 100, 250, 1000 ppmC

951A NOx CLD 250, 1000, 2500 ppm

868 CO, NDIR 1,3%

A2 29N 7t mede ST o w3
o2 HE WEHE 7FAE HLFA A HAR] (CVS
: Constant Volume Sampler) 3 o] £-3}¢] dAeFe] F
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V?thle Fueel Displacement P —
ype yp Speed CVS-75

800 cc > 8 5

P Gasoline 800~1,500cc 1o 2
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LPG 1,500 cc< 13 9

Total 53 38
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Fig. 4. Driving pattern of representative speed 24.6 km/h
for light-duty vehicle.
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Fig. 5. Characteristics of CO, emissions by fuel type.
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Fig. 6. Characteristics of CO, emissions by vehicle speed.
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Fig. 7. Characteristics of CO, emissions by displacement.

18 68 b 2 LPG A=k A9 CO, v &g}
dolB 28 &2 vehd Aot} dellA] v
g AAH 2EZF7 wE CO, wiEske 7hasta
92w 20knvh oate) A& A o olElzke) )
7} ZA v 9le] B R et fAE
& & 4 glvh =3 AAE=4] o (60~70 km/h)ol| 4]
CO, ¥ Zo] 748 WAl Yehtz Qled o Ao
Aozl w2 Qujskge] 2 14l Aoz Alm
ek

3.2 Hi7|zy eiZ blm

- 83k Wi Co, wiEEAE 29 7
of vehgle)h. dubd oz CO, WiEe dAsin|F
s vl el #A2A dssvge] ZFlEd4F
COE A A¥yAor Zvleit. U498, 598
AzAstell A 2] wi7|Fo]l F45, AFFA 7}
7V daav|e WolAH old et CO, H)
£33 Lol I1oM BeFRe] ul7|ge] 2}
£545 COx AA wiZE=w 2,000cc o)Ate] Hd
e} 800 cc miuke] AAE wlwd@ 7% 30km/h
o)&te] M &Fzhe e i gxleko] Axpr} of 2u)
Axel COE w&3slgon, 2,000 cc m)ere] 48
2 FYAFE AR 36,63% 27 o gol wj &
e Aoz AR pFA SAAE 23
715 o2 71X AN F FaESE o) s&S
FAAI7| 1, Adn g Adsle 5o A54q
CO, A& A o] FAH QAT oj2 g AR 320
L ARE A H R Qo] W esic) g Fulo)al
Agtorw Fa7ls 3 AR FHAL AAPH=]

J. KOSAE Vol. 22, No. 4 (2006)



456 fel% - FAE - ANA - QUE - AHE - QAT
800
i\ —e— /80,000km
—o— >80,000km |

Emission (g/km)

[\ B o

S S S
"

o——————9

0 20 40 60 80
Vehicle speed (km/h)

100

Fig. 8. Characteristics of CO, emissions by accumulated
mileage.

600
—— ~'99

_ \ —8-00~"02

E a0 —a— 03 ~

3

o=

8

£ 200

m

0 1 2
45 105 2.5 65 95

Vehicle speed (km/h)

Fig. 9. Characteristics of CO, emissions by regulation
year.

o] 717 =A 9L vbd CO, &g w9 H,
T 9L 4oz v]$ A3EE 2AVA S
a2 shiza] AEH 3 g oh(EA, 2002).

3.3 A et WE uiE EH5Y

Azgdstel % CO, MEAFE 2] A5
o Fg YL £3F5EAbe] Hebe] A

FYAe 2 X (FA DN CO, &AL A
W 54 - EAste] 29 8, 99 Jebdsisk A%
A gk FRYFS G718 RAYY A%
AZRAAA A 2ol oA &7k BE7)H(EE
$21eF (039 o) d4]) 80,000 km)Eqt FHHRES]
Aol BAHA A=F AFA A=At A% Az
DA ANNEE A #Astes gEsia gicth wet
A W Z7kA B27)74e) 80,000km AFEA} A AHAL
7b Aege) ezt B T B3s)

7178 3A AM22d A4

MT
OAT ||

E

=<

2

g I

E

m [ ﬂ

4.5 10.5 23.5 65 95

Vehicle speed (km/h)

Fig. 10. Characteristics of CO, emissions by transmis-
sion type.
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