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Evaluation of On-Road NO, Emission from a Light Duty
Diesel Vehicle using a Portable Emissions Measurement System
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Abstract

The purpose of this research is to quantify the compliance of on-road emission from alight duty diesel vehicle,
based on a comparison to emission regulation standard. NO,, CO and THC emissions were measured using a portable
device on a selected real-world driving route with a length of approximately 22 km. On-road measurements were
repeated by 10 times on a same route to reflect variability in traffic conditions. A test route was divided into 22 road
links with length of 1km to analyze emission results with higher spatial resolution.

The average emissions of NO,, CO and THC over totd travel distance, which is approximately 220 km, were
quantified to be in compliance with emission regulation standards. Under higher spatia resolution, NO, concentra-
tion exceeded a standard in 92 links out of 220 links. The extended time in stop period and the stop-and-go driving
cycle were identified as two important reasons for increased NO, emissions in observed cases. Heavy traffics showed
higher NO, emissions than free flow. These results indicate that the real-world vehicle emissions might exceed the
compliance level associate with traffic conditions.

Another interesting observation of this research is that the on-road emission characteristics can be independent to
the average speed of road links with higher spatial resolution. Variability in on-road emission might not be fully
described by solely relying on an average speed, because variability in traffic conditions and road conditions can
influence on real-world vehicle emissions.

Key words: On-road measurement, Emission regulation standards, Portable emissions measurement system
(PEMS), Nitrogen Oxide (NO,), Diesel vehicles
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Fig. 1. Schematic diagram of a selected Portable Emissions Measurements System, PEMS.
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Table 1. Main specification of PEMS analyzer.

Pollutant Item Specification
co Principal Non-dispersive infrared (NDIR)
2 Measuring range 0~ 5 vol% to 0~ 20 vol%
co Principal Non-dispersive infrared (NDIR)
Measuringrange 0~ 0.5 vol% to 0~ 10 vol%
Principal Flame ionization detection (FID)
THC Measuring rance 0~1,000 ppmC to
9Tange 4 10,000 ppmC
Princioal Chemi-luminescence detection
NO, P (CLD)

Measuring range 0~ 100 ppm to 0~ 3,000 ppm
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Table 2. Main specification of the test vehicle.
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Table 3. Area descriptions for each link in test route.

Item Specification

Terracan / 2002

Model name/ year

Manufacturer Hyundai Motors

Vehicletype Sport Utility Vehicle(SUV)

Fuel Diesel

Gross vehicle weight (kg) 2,430

Mileage (km) 109,036

Transmission AAT

Engine displacement (cc) 2,476

Air intake Turbocharged and Intercooled
Exhaust gas after-treatment  Diesel Oxidation Catayst (DOC)
Max output (kW/rpm) 103.0/ 3,800

Max torque (Nm/rpm) 235.2/2,000
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