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Abstract

Recently, emission tests for heavy-duty vehicles have been conducted by heavy-duty engine dynamometer. But,
it contains weaknesses that present inconveniences to install and uninstall engines and limitations to reflect on prac-
tical characteristics for vehicle driving. On the other hand, chassis dynamometer test is able to differentiate
characteristics of real driving patterns due to the reason that vehicles can be examined by utilizing chassis dynamome-
ter. This study aimed at comparing the characteristic of emitting regulatory substances of urban buses on Heavy-
duty chassis dynamometer. The characteristic was analyzed based on vehicle speed by using both domestic and over-
seas developed heavy-duty vehicle test modes. As a result, this work attempted to investigate possibilities to take
advantage of Heavy-duty vehicle test modes as a method to manage emissions from heavy-duty vehicles.

Key words : Heavy-duty chassis dynamometer, National Institute of Environmental Research {NIER) Mode, UDDS
{Urban Dynamometer Driving Schedule) cycle, NYBUS (New York Bus) cycle, Braunschweig city
driving cycle, Japanese new transient mode (JEOS)
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Table 1. Specifications of tested vehicle.

Item Specification
Vehicle type Urban bus
Engine type OM926LA
Engine displacement 7,201 cc
Max. power 326 ps/2,200 rpm
Max. torque 135 kg.m/1,200~ 1,600 rpm
Fuel Diesel

Driver’s Aid Program

Analyzer

Heavy-Duty Chassis Dynamometer

Fig. 1. Schematic diagram for exhaust emission test sys-
tem.

Table 2. Specifications of heavy-duty chassis dynamo- '

meter.
Item Specification

Vehicle mass simulation 3,500 kg~ 50,000 kg
Maximum axle load 10,000kg
Max. traction force front axle 315kW/17,500N
Max. traction rear front axle 640kW/34,000N
Max speed 150 km/h

Roll diameter 72”7 (1,828.8 mm)
Roll width 1,000 mm
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Table 3. Specifications of exhaust gas analyzer.

Item Specification
Component CO CO, THC NO,
Measuring principle NDIR NDIR HFID CLD
Measuring 100, 500, 1,000, 1.39% 50, 100, 250, 50, 100, 250,
concentration range 25,000 ppm I 1,000 ppmC 1,000, 2,500 ppm

s With = 1% of fuel scale per 8 hours

Repeatability (at ambient temperature difference of 5°C)

. With £ 1% of fuel scale per 8 hours
Zero drift (at ambient temperature difference of 5°C)
Span drift With £ 1% of fuel scale per 8 hours

(at ambient temperature difference of 5°C)

Table 4. Specifications of PM dilution and sampling sys-

tem.
Item Specification
Power supply 3x380V/50Hz
Total power consumption 0~8kW
Sampling type partial flow-Total sampling

Filter teflon-coated glassfiber
Dilution tunnel diameter 27 mm
Exhaust sampling 4mm

probe diameter
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Table 5. Descriptions of NIER mode.
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Mode Average Total driving ~ Total driving e
velocity (km/h) duration (sec)  distance (km) 25] 5(]., weE Jle 1 HEexHo= q_/\(—)lg]o] 31_‘5 Rl
NIER 01 4.6 891 1.13 ot}
NIER 02 7.7 910 1.94 oo . . . leS W&}
NIER 03 106 900 264 4% 2] Braunschweig City Driving Cycle2 #1 gl
NIER 04 14.1 880 3.44
Eigﬁ 82 ig; g?g :8; Table 6. Descriptions of overseas cycle.
' ' Total driving  Total driving
NIER 07 242 892 5.99 Test cyel Average | driving 1T
NIER 08 278 887 6.85 esteycle velocity (km/h) duration (sec) distance (km)
NIER 09 323 925 8.31 EPA UDDS 30.4 1060 8.95
NIER 10 37.8 890 9.33 NYBUS 59 600 0.99
NIER 11 427 865 10.26 Braunschweig 229 1740 11.07
NIER 12 473 898 11.80 JEO5 26.9 1829 13.67
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Fig. 4. Emissions according to average vehicle speed of NIER mode.

Table 7. Emission results of NIER mode.
Test Ave. speed CO HC NO, PM

cycle (km/h)  (ghm)  (ghm) (ghkm) (g/km)
NIER 01 46 6417  1.682 13827 0.743
NIER 03 10.6 3576 1.133 11348 0.692
NIER 04 14.1 2940  0.690 9.688  0.631
NIER 06 19.9 2394 0581 7.636 0537
NIER 09 32.3 1.644 0451 6.774 0496
NIER 12 47.3 1.237  0.321 5562 0341
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Fig. 5. Emissions according to average vehicle speed of overseas cycle.

Table 8. Emission results of NIER 06 mode and overseas

cycle.

Test Ave.speed CO HC NO, PM
cycle (knvh)  (g/km) (ghkmy  (g/km) (g/km)
NIER06  19.9 2394 0581 7636 0.537
EPA
UDDS 30.4 3058 1193 5.44] 0.843
NYBUS 59 25619  1.898  23.601 1.726
Em".““‘ 229 7428 0650 11256 0.629
weig
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