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An Investigation on the Emission Characteristics of Heavy-duty Vehicles
using CNG and Diesel Fuel According to the Various Driving Cycles

HYUNGJUN KIM', MYUNGDO EOM, JEONGSOO KIM

Transportation Pollution Research Center, National Institute of Environmental Research, Environmental Research
Complex, Kyongseo-dong, Seo-gu, Incheon 404-708, Korea

Abstract >> The contribution levels of emissions from the heavy-duty vehicles have been continuously increased.
Among the exhaust emissions, NOx (nitric oxides) have a ratio of 73.2% and particle matters have a proportion
of 61.8% in the heavy-duty vehicles. Also, natural gas vehicles have the 78.9% of total registered local buses
in Korea. Therefore, the investigation on emission characteristics of heavy-duty vehicles using CNG and diesel
fuel according to the various driving cycles was carried out in this study. In order to analyze the emission
characteristics, the five kinds of buses by using CNG and diesel fuels with a after-treatment devices (DPF, p-DPF)
was used and five test driving schedules were applied for analysis of emission characteristics in a chassis
dynamometer. To analyze the exhaust emission, the exhaust emission and PM analyzers were used. From this study,
it is revealed that diesel buses with after-treatment had reduced emission of CO, HC, PM but NOx. Also, NMHC
emission of CNG bus have a higher level and NOx level was similar with diesel buses. In addition, emissions
in NIERO6 with slow average speed shows lowest levels compared to other test modes.

Key words : CNG(&% ¢1712), Diesel fuel(73-G-¢1 %), Heavy-duty vehicle(th & 2}), Emission characteristics(Hl]
ZEA]), Driving cycle(F3 =)

Nomenclature THC : Total Hydrogen Carbon
UDDS : Urban Dynamometer Driving Schedule

ETC : European Transient Cycle

NIER06,11,13 : National Institute of Environmental .M E
Research 06,11,13 mode
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Fig. 1 Schematics of experimental setup
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Table 1 Specification of test vehicles

e [ it Do T o
Diesel #1 2005 12,344 380/1,900 DPF
Diesel #2 | 2004 12,920 380/1,900 DPF
Diesel #3 1997 11,051 300/2,200 DPF
Diesel #4 | 2008 12,344 380/1,900 PDPF

CNG 2010 11,149 340/2,000 DOC
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Fig. 2 Driving Schedule in test modes
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Table 2 Test modes

Test mode I?riving Distance |Ave. Speed| Max. speed
time (s) (km) (kmv/h) (kmv/h)
NIER06 872 4.89 20.2 55.2
NIER11 919 13.92 54.5 84.2
NIER12 925 20.65 80.4 113.4
UDDS 1060 8.90 304 933
ETC 1,800 29.48 58.96 91.1
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Fig. 3 Exhaust emission characteristics of heavy-duty buses
by using diesel and CNG fuels according to various test modes
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