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ABSTRACT

The People have a bad perception about diesel vehicle because of serious air pollution, increase fine dust
and global vehicle company’s diesel gate. Starting the project in 2005, Ministry of Environment has been
supporting that is exhaust gas reduction devices (DPF) on diesel vehicles in the metropolitan area. During the
period of 2017.01.01 to 2017.12.31, 10,030 diesel vehicles installed exhaust gas reduction devices (DPF). Among
them, 9,921 diesel vehicles that they have sufficient data for analysis were analyzed amount of particulate
matter reduction before and after exhaust gas reduction devices (DPF) was installed. Opacity smoke meter
measures the concentration of particulate matter. So concentration of particulate matter was converted into
a mass unit, and then calculated the total amount of reduced particulate matter. It was estimated that social
benefits is costs required to remove it from the total amount of particulate matter.
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Table 1 Reporting on exhaust gas reduction devices installed
(The number of vehicles, 2017)

Type 1 exhaust gas reduction devices 9,577
Type 2 exhaust gas reduction devices 453
Total 10,030
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Table 2 Enforcement rule of the clean air conservation act

Fuel | Emission test Types of motor vehicle

1) Passenger vehicles

2) Not more than medium duty
motor vehicles for passengers
and freight-Freight - Special
motor vehicles

KD—-147

Diesel 1) Heavy duty motor vehicles

for passengers and freight-
Freight- Special motor vehicles
2) Tuning normal type to special
purpose type medium duty
Freight- Special motor vehicles

Lug—Down3

* Types of motor vehicle by the following Enforcement
rule of the motor vehicle management act
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Soot [ z;ER”] . 60 Dist 1)
ER ;= 0.01265mk;  + 2.6655mk, ; + 3.03 (2)
EVF; = 0.4229Disp;® — 1.022Disp; + 1.59 (3)
Soot; [mg/km] = Estimated soot emission of Vehicle;
n [s] = Time spent under KD—147 test cycle
(i.e., 147)
Ri; [mg/m’] = Instantaneous soot concentrations of
Vehicle at time; Estimated using Eq. (2)
EVF; [m*/min] = Cycle averaged exhaust volume flow
rates of Vehicle; Estimated using
Eq. (3)
Dist [km] = Distance driven under KD—147 test
cycle (ie., 2.16)
Smk;; [%] = Measured smoke opacity of Vehicle
at time
Disp; [L] = Engine displacement of Vehicle;
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Table 4 Social costs per unit weight of particulate matter
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Air pollutant

EC(Holland & Watkiss)

Particulate matter

Population of at least Imillion

(PMio) 391,654won/kg
Table 3 Procedure for exhaust gas reduction devices installed iy
Application Approval nenection Air pollutant Inflation rate
for = for = | Installed | = ‘ rpt i Particulate matter Population of at least 1million
approval tuning or tumng (PMio) 425,693won/kg
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Table 5 Average annual emissions of before & after exhaust
gas reduction devices installed (2017)

Before installed 78.21ton
After installed 13.46ton
Reduction amount 64.75ton

* Round down to three places of decimals
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