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Abstract

The objective of this study is to enhance the effectiveness of Korean Inspection and Maintenance (I/M) program.
Three main tasks are: to measure pollutant emissions of in-use light-duty diesel vehicles (LDVs); to evaluate the
validity of existing smoke control scheme for low-smoke-emitting vehicles, which have diesel particulate filters,
DPF, to meet stringent Euro-5 emission limits; and to assess the necessity and the benefit of NO, inspection, which
is not involved in current I/M program.

We measured second-by-second smoke, particulate and gaseous emissions of 27 LDVs using opacity smoke meter,
photo-acoustic soot sensor, and portable emissions measurement system, respectively, under the Korean I/M test
driving cycle, KD-147. We find that the DPF plays a key role in controlling soot, which can be considered as black
carbon contained in particulate matter. Thus, from an I/M perspective, we believe smoke inspection strategies for
Euro-5 diesel vehicles should be more focused on the capability of detecting DPF malfunctions or failures, in order
to keep DPF properly functional. Fleet averaged distance-specific NO, emissions are consistently higher than corre-
sponding emission limits, and the values are similar among pre-Euro-3, Euro-3, and Euro-4 vehicle fleets. These
findings indicate that the NO, inspection should be incorporated into current I/M program in order to manage urban
NO, emissions. This research allows the Korean I/M program keep pace with developments in vehicle technologies,
as well as the increased emphasis on NO, with respect to air quality and human health.

Key words : In-use vehicles, Inspection and Maintenance (I/M) Program, Light-duty diesel vehicles, Soot, NO,,
Diesel Particulate Filter (DPF)
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Table 1. The characteristics and the emissions reduction strategies for selected test vehicles.

Summary of emission reduction strategies*

o Number of Mean of Mean of -
Emission . . C s S Maximum fuel
. tested vehicle vehicles’” age vehicles’ mileage A
regulation -] [year] [km] injection TCI EGR DOC DPF
pressure [bar]
K2000 3 12 237k <900 None Some None None
Euro-3 13 7 122k 900~ 1,300 Some All All None
Euro-4 7 5 109k 1,300~ 1,600 All All All Some
Euro-5 4 | 11k 1,600~ 1,900 All All All All

*Source: Sanchez et al. (2012)
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Fig. 1. Speed time profile of KD 147 driving cycle and driving modes (A, B, C, D, and E) that characterized by vehicle

speed and acceleration.
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Fig. 2. Comparisons of vehicle speed and exhaust gas flow rate under KD 147 driving cycle.
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Fig. 3. Measurement systems: (1) Smoke meter; (2) Exha-
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eous emissions measurement system.

Table 2. Measuring principal of emission analyzer.

Pollutant Measuring principal
CO, Non-dispersive infrared (NDIR)
CcO Non-dispersive infrared (NDIR)
THC Flame ionization detection (FID)
NO, Chemi-luminescence detection (CLD)
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