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The Study on the Assesment Greenhouse Gases and Air
Pollutants of Diesel Vehicle according to Ambient
Temperature and Driving Condition
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Ki-Ho Kim*¥, Sung-Woo Kim*, Min-Ho Lee™, Sang-Gi Oh** and
Seung-Ho Lee**
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Abstract: As the interest on the air pollution is gradually risen up at home and abroad, their vehicle
emission regulations have been reinforcing by steps. PM regulation was also reinforced 4times for the last
13years and has been applied to SI vehicles after EURO 5. Additionally, knowing that small particles of
PM can easily penetrate deep into lungs PM number was added on the regulation from EUROS5+ and is
applied to CI vehicles. Also, PN regulation is going to be applied to SI vehicles. But, because the
regulation is appled to only a general test mode of each countries that is performed at 25+5C, it is
unclear whether the regulation can work on the other ambient temperature conditions or not. In this paper,
to know that exhaust emission characteristics at the special conditions CI vehicles(CRDi w, w/o DPF)
were tested using 5-cycle mode, NEDC mode at 5-ambient temperatures (35, 25, 0, -7 and -15) and the
exhaust emission test results were discussed. The results show that the vehicle with DPF emits much low
PM(and PM number) on all of the test mode. However, NOx of the other mode was emitted higher than
regulation mode. Also. NOx was sharply increased according to decreasing Ambient Temperature.

Key Words : Particulate Matter, Particle Number, Emission, Ambient temperature, FTP, NEDC, CPC
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Fig. 1 Diagram of chassis dynamometer system
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Table 1 Specifications of dynamometer system

Single Roll 48 inch

Roll type & diameter (MIM type)

Simulated vehicle

) 1000 ~ 15000 Ibs
weight

Electric motor

absorber type AC IGBT Vector

Max. speed 200 km/h
Registration of actual £ 0.01 % km/h
speed value
Registration of actual £01% FS

tractive force value

Measurement of

driving distance Encoder type

Flow rate of

. 63000 CFM
cooling fan
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Table 2 Specifications of test vehicles

g Diesel Sample 1 |Diesel Sample 2
Test vehicle (D-engine) (R-engine)
q Compression ignition
IBierms 752 4 stroke 4 cylinder engine
Valve
mechanism DOHC type
Fuel supply type CRDi CR]()CID-;,SPF
Displacement 1,991 cc 2,199 cc
Max. Power | 151ps/4000rpm |200ps/4,000 rpm
34.0kg.m/  |43.0~44.5kg.m/
Max. Torque |} 756""3°000rpm 1,750~ 3,000rpm
Intake charging VGT e-VGT
Curb weight 1,847 kg 1,890 kg
Emissions level EURO 4 EURO 5
Fuel economy
132 2WD 13.2 (4WD
o) (2WD) (4WD)
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Fig. 3 Test procedure
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