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hong4590@korea.kr Abstract >> This study was investigate the characteristics of GHGs (CO2, CH4, and

N20) emissions of diesel medium duty trucks according to their various driving
modes. GHGs emissions decreased as vehicle speed increased, and emissions in-
creased after 64.7 km/h. The 4.5 ton trucks show higher values of CO,, CHa, N2O,
35%, 25%, and 57%, respectively, comparing of the 2.5 ton trucks. Also, CO, emis-
sions under WHVC mode were 20% lower than those under the NEDC mode. In the
case of cold start condition, CO, emissions were 12-13% higher than those for hot
start condition. In the future, the result of present study will provide basic data to set
up GHGs emission standards for medium and heavy duty vehicles.
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Table 1. Specification of test vehicles
Specification Vehicle type
A B
Displacement (cc) 3,933 5,899
Driving distance (km) | 37,133-130,447 | 47,825-98,952
Gross Vehicle Weight (kg)| 5,905-6,085 | 10,080-10,120
Max. loading capacity 2.5 ton 4.5 ton
After treatment system EGR+pDPF EGR+pDPF
Emission standards Euro 5 Euro 5
Fleet 3 2

Vehicle speed (km/h)
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Fig. 1. Driving test modes: (a) NIER 7, (b) NEDC, (c) WHVC
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Table 2. Specification of each driving modes

Driving | Average |Maximum | Driving e
Test mode | distance speed speed time
(km) | (kmh) | (kmh) | (seo) e

NIER1 | 119 47 294 908 T
NIER 3 2.70 10.4 48.4 937 cRED1000 !
NIER 7 5.82 23.5 64.8 891

NIER 10 11.94 45.0 79.8 955 Cvs-7400T sampiing Unit
NIER 12 16.08 64.7 85.4 866 B Frm—
NIER 13 18.35 80.5 93.6 782 Fig. 2. Schematic diagram for vehicle exhaust emission test
NIER 14 | 22.17 94.8 109.5 801 system

NEDC 10.92 334 120.0 1,180

WHVC 20.06 40.2 87.8 1,800
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Table 3. Specifications of chassis dynamometer

Items Specification
Model AVL Chassis dynamometer

48” compact
Maximum force 10,096 N
Maximum calibration force 8,000 N
Maximum speed 200 km/h

Total inertia range 454-5,443 kg

Roller diameter 1,219.2 mm

Table 4. Specifications of exhaust gas analyzer

Pollutant | Measuring method | Measuring conc. range
CO; NDIR 1,2,3,6%
CHa, HFID 10, 20, 50, 500 ppm

Table 5. Analysis conditions of GC

Activity Analysis conditions
Model Varian GC 450
Detector PDHID
CP-PoraPLOT Q
Column (50 m x 0.32 mm x 10 pm)
Ge Column temp. 50C
Injector temp. 100C
Detector temp. 250C
Sample flow 100 mL/min
Az} B4 2L Geppolt
o -
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Fig. 4. Emission characteristics of GHGs according to vehicle
speeds. (a) COy, (b) CH4, (c) N2O
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