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A Study on Characteristics of Methane Emissions from
Gasoline Passenger Cars
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Abstract

Automotive exhaust is suspected to be one of the main reasons of the rapid increase in greenhouse effect gases in
ambient air. Although methane emissions are generally orders of magnitude lower than emissions of CO,, the
global warming potential (GWP) of methane is greater than that of CO,. The environmental impact of methane
emissions from vehicles is negligible and is likely to remain so for the foreseeable future.

In this study, in order to investigate greenhouse gas emission characteristics from gasoline passenger cars, 20
vehicles were tested on the chassis dynamometer and methane emissions were measured. The emission
characteristics by model year, mileage, vehicle speed were discussed. Test mode is CVS~75 mode that have been
used to regulate for light-duty vehicle in Korea. It was found that CH, emissions showed higher for cold start, old
model year and long mileage than hot start, new model year and short mileage, respectively. These results were
compared with IPCC emission factors and the overall our results were anticipated to contribute for domestic
greenhouse gas emissions calculation.

Key words : Methane emissions, Gasoline passenger cars, Hot start, Cold start, Vehicle speed

2A7F2e A7 R o] FFHT e, A A

.4 E 7k illE 9419l Sefdele Qo LAV wWiE
a SRR Y shpe] A48 (7)1 FE

2005 29 1694Ak2 wESYMZE WEEEN A3, 2005). St} v Qe wE
*Corresponding author. €O, HH%‘%% 127,1464TC= ol = —}'\—%‘_l‘i‘%—%
Tel : +82-(0)32-560-7690, E—mail : meansun@me.go.kr 20%E A, I F T2o]FodYRE L Lk

J. KOSAE Vol. 21, No. 6(2005)



650 AYA - FAH3 -

B2 73%% AR 5 A7k W&o S0
w9 o} (o)A, 1999). 3], Agxale] dzk CO,
WEF 5 5 AA wWEFY 145%F AA
dem, 2Ed CO, WiEsklA EY 4%, 544t
34%, M2~ 22% o2 WiEH[EE Holn ik ¢
guete] $5F CO, E&F2 g2 =7l w4
AARE 19903 7E vidl 7.6%9] ¥ 7S B
ol YH(PH= %, 2005). F#3] Flshe I
f AFERRe HE g W7 2 218 S Mol A
+, LPG 23] ofs)] o8 71 Zloz oA 4go.

AEAREFAA W& 247 AE T2 CO,,
CH,, N,O7} Wi &=, CH,3} N,0% COol H]3}e]
WEFe iy Aot AL vwehy
DHAAE COyell wlsl CH,2- 219, N,OF 310w
2 AFese) wAE gl vlg ek (PCC
1997). AEAA WEHE CHS de 24vg
dAgk AA 7} glow, F2 253 5] A
o] 23} QAo A AAE S, Suj A A n]x e
g CHyol 7)ol wi&det & 3 3¢f 54
=AM &) (three-way catalyst)X| 28l o] 2}2HE]
o} gle] wj&ErlAz HE] THC (Total Hydrocarbons)
7} Alel=5wA THC Z2¥d CH,= Alejg
(Degobert, 1995). THC: CH,3} 72 2Al7lAx o}
yzgt Fahshtg-g doA A e s
oJgkg wzc) 2gke] ez ¥y g ek
Folup A ARe] AR Fol o wWel Wi
= (4, 2005), 342 AfEet CHyol 5 o
29 CNG =}ekol|A] wo] vl &%} (EPA, 2005).

2 dTelMs #if AN lEHEs 24
7kxel CH,o 218 AP 2l wiE5A4e 24
3o, Wz AEd Azt AlE AEE B S0 e
of w2 x}=ke] CH, Wi E54S A8, 3% A5
2ol A vl &= CH,2l wiEs AbEs) A7kt =t
g 3 7xAlse g4stuA) g

o
&7k YA 2e 5= (Claytonth, DEC
-80), REFARA, ARANDA, AE, YA
24 2AAA 9 Wa7ks 247 Fom FASe

At ANFAAL AFAe) 43 FAR=E 24

A 71BAESA A2 D A6E

4oi% - AEE - 985 A0S A

SERER

o

o

Fig. 1. Overview of Chassis Dynamometer.

Table 1. Specification of exhaust gas analysis system.

Model  Polluant  Messuring Measuring
867 Co NDIR 500, 1,000, 2,500 ppm
402 THC, CH, H-FID 100, 250, 1,000 ppmC
951A NOx CLD 250, 1,000, 2,500 ppm
868 co, NDIR 1,3%
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Table 2. Specifications of test vehicles.

Test mode

Displacement (cc) VST

Model year
Speed
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Fig. 2. Emission standards of gasoline passenger cars.
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Fig. 3. Driving cycle of CVS-75 mode.
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Fig. 4. Driving pattern of representative speed 26.4 km/h
for light-duty vehicle.

0.20
: a a,g : outlier
2y b:95%
0.15 . ; c:75%
. d:50% (medium)
2 0.10 +f e:25%
E 0.104 H & f:15%
=<
=2 .
= 0051 E
@] . hd
. E i
0.00+

20 40 60 8 100 120
Vehicle speed (km/h)

o

Fig. 5. Characteristics of CH, emissions by vehicle speed.
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Fig. 6. Overall combustion efficiency and NMHC, CH,
emissions by vehicle speed.
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Fig. 7. Characteristics of NMHC and CH, emissions by
model year.
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Fig. 8. Characteristics of NMHC and CH, emissions by
mileage.
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Fig. 9. Characteristics of model year and mileage by
CVS-75 mode.
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Table 3. Emission factor of CH,.

CH, (kg/TJ)
Coal  Natural Oil
gas
Energy industries 1 1 3
Aviation - - 0.5
Gasoline Diesel
Road - 50 ——m
Transport 20 5
Railways 10 - 5
Navigation 10 - 5
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