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Abstract

The major source of harmful air pollutants in Korea have been shifted as economy grows. Particul ate matter (PM)
and Sulfur dioxide (SO,) emitted from industries and coal-fired domestic sectors were important pollutants in 1970's
and later industrializing period of Korea. Then the characteristic of pollution was changed into so-called “developed
country type pollution”. Vehicles have been responsible for significant amount of Nitric oxide (NO,) pollution and
consequent Ozone formation in urban area since 1990’s.

Variety of control measures have been introduced to deal with the vehicle emissionsin Seoul Metropolitan Area
(SMA). Emission control technologies have successfully reduced pollutants from vehicles. Three-way catalyst for
vehicles fueled by gasoline and liquefied petroleum gas(LPG), for example, has achieved large amount of pollutants.
Compressed natural gas(CNG) urban bus have penetrated existing diesel bus market and reduces PM and NO, emis-
sionsin many Korean cities.

However, diesel vehicles are till reaming as a critical emission source of urban area. Diesel vehicles gain more
popularity than ever because of their better fuel efficiency and driving power. Unfortunately, it is widely known that
the pollutant emissions of diesel vehicles are much larger than those of gasoline and LPG vehicles.

In this note, we briefly introduce the trends of emission control strategies which are accomplished by automotive
industries for about last ten years. Emission regulation, cleaner fuel, diesel particulate filter (DPF) and other measures
are discussed from technical aswell as legislative perspectives.

Key words : Particulate Matter (PM), Nitric Oxide (NO,), Transportation Source, Diesel Vehicle, Diesel Particulate
Filter (DPF)
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Fig. 1. Trend of fuel-economy and CO, emission level in European Union.
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Fig. 2. Advanced environment-friendly engine control technologies (data: Hyundai Motors (2012)).

CO,2} H,02 AFsIA| 713 NOG= Noob O,2 3H41A|
A 359l 7108 W A0 2507
714l o] AAF7E AR 2H5et7] S
sohmel @ 4 Qe el A AAHelok o
2 9 27 AR Sl WS FA L B
Wl FAANA H71F F eEE A He B
4 m3he AR w8 EA00E G847}
W 2B Eglo]u] (CVVT, Continuously Variable Valve
Timing)), B]®.2}4] (Turbo charger) 7]1& 55 343}
o] vl Folx JH(2H 2).
A e el WA 9402 3
= Aa AN A7)t vl E=HA W
Fee 4 2leh 1 A

=5 x%z],xﬂo]a 3 29EAT &

ALl AW #Y A28 (common rail system) £]ol =
233}, s, YA 2" A" HH3),
T4 B IAE El= yake] A3 wr)zks zH
43} (EGR, Exhaust Gas Recirculation) 5-¢] 7]4e] 3

453 vk Af d=EARIEE 20054 1,350 bar
o] ] 2008\d¢j]:= 1,600~1,800bar 18] X|ZF&

2,000bar o]Ate] Z=TmgAAEloz wEAsty 9t
mebA wjETkae QAleA HAd Eolx A
2 AR oA Zol= 7lo] Uurd o).
fEAe FA7] 7)1&=2H, uAHA7} F= wE
= gAdze] AEA o33 (DPF, Diesdl
Particulate Filter)= ZEje} Znjz FAF o] glon,
el TR PME] o] gee] mkalu )
27} £E Eol BEE AANTIE Do)k A
Aol wheh Abed A Y3k b Aoz TR,
Al AL 28] w717kl o3 Ad A
ulA o}, v &7k~ = NO Al 7S 918 SCRe] A4

971 Gk el Sapg vlE7kee] $AFsh] NO
2 NO,2 N,sb H,0Z BH1A7]= Zo)7) 4ot} (2
2 3).

Agape] ohAtel A g wirlekzt v malA
Lo e fAIEA 27Y FEE Folv A
z Mo o] gd & gl U=

A a}— 74

7, vz
A a4 )

J. KOSAE Voal. 29, No. 4(2013)



DPF
Asymmetric
Cell
Geometry

Fig. 3. After treatment equipments for Diesel vehicle (data: Hyundai Motors (2012)).
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Fig. 5. Example of high pollutants emitting vessel (data: OSE News Letter/KAIST).
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Table 1. Annual trend of transportation share in Metropolitan Seoul area.

Unit 1996 2002 2003 2004 2005 2006
Population x 1000 21,065 22,877 23,240 23,527 23,782 24,127
Passengers 1000/day 27,800 29,680 29,375 30,344 31,004 31,196
Share Bus % 30.1 26.0 25.6 26.2 275 27.6
Sub-way % 29.4 34.6 35.6 35.8 34.8 34.7
Taxi % 10.4 7.4 7.1 6.6 6.5 6.3
Passenger car % 24.6 26.9 26.4 26.4 26.3 26.3
Other % 55 51 53 5.0 49 51

(data: Metropolitan Transportation Bureau, 2009)
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