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Diesel engines are the major sources of pollutants in the cities
: and each country is trying to enforce their emission regulations
to reduce the diesel emissions. Expecially Commercial diesel
engines have large displacement and they are the major
¢ sources of diesel emissions in the cities. This paper introduces
the major countries’ Diesel Engine Regulations and explains the
i emission reduction technologies that are currently applied and
i will be applied in the future.
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diesel WL GVWe 2]sted theat 7ol Aldt,
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19,500(MHDDE{33,000
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HHDDE 33,000
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chassis® Q15 ¥z Zlo] of L Azl Jel 2 Wolol 3}
22 w)7)5Al= g/bhphr2 FAIE emission AlE-S
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F7IZ 87HE AFREL 19989 H =Y
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NTETHE heavy duty A2 #j717t &9
loadd B9 WA AolH=AE g7 At =
d¥ AeE NTE AE HAe 54 A7
driving cycleS FASA = XA\ T Steady statett
transient 271948 WslsE 271E TS NTE
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1) 1994 - FAFEH A5 33 FH-Fol 500ppm

wtolstZ A 7= Art

2) 2004 - HAFE NOxZ °F 20g/bhphrZ 7

33t

3) 2007 - HASE PME 20049 10% AL R

7+8le ¥ ©o]& particulate trap%-2]
W71FAE ZAE AR &

F3 diesel AFU] 3 T
71&¢] 500ppm thH] o & A7HE.

(I 1) EPA 9t Hli7| T7A| : Heavy Duty Diesel AIZI

unit: g/bhp.hr

T 15ppm(wt) 2

Year | HC | CO | NOx NOx+NMHC PM | Remarks
19881 13 | 155 | 107 - 0.60
1991} 13 | 155 | 50 - 0.60
1994 | 1.3 ] 155 | 50 - 0.10
1998 | 1.3 | 155§ 40 - 0.10
24
2004 155 - —1 0.10
2.5(NMHC05913})
2007 0.20 2007 0.01

2.2 European Union(EU)
Heavy duty diesel 9178 EURO A& (E

2)%} 70| EURO 123452 49tk EURO1S
199239 HZE EYEJcE EURO2E 19963+
B AAE Q1Y heavy duty highway diesel 133}
A w2 HLE)

19999 99 3)(European Parliament)$} 3H74
A3 9 A 3] (the Council of Environment
Ministers) = EURO3TAIE AR 20059
EURO4$} 2008\ EUROSE AAI712 3933t

2005334 2008'd =¥ EURO4$} 5= particu-
late trap ©]4} DeNOx catalysts$} 22 ulj7] 34
7] AA(Exhaust Aftertreatment Devices)E
gog & Zojtk

(E 2) EUQ| heavy duty diesel X2 BYT| X

g/kwh (smoke in m-1)

Tier Date&Category| Test cycle | CO | HC | Nox | PM |Smoke

EUROL | 1992.(85kw |ECE R-49| 45 | 1.1 | 8.0 |0.621

1992,85kw 45|11 |80 (036
EUROZ| 1996,10 45111170 (025

1998,10 40 (11 {70 {015
EURO3| 199910 |ESC&ELR| 15 (025} 20 [002| 0.15

2000,10 |ESC&ELR| 21 |066] 50 |010| 08

EURO3 7##1(2000) %€ test cycle®] W7o] 3l
Aedl #A steady state engine test cycle ECE
ESC(European
Stationary Cycle) 3 Transient Cycle?! ETC
(European Transient Cycle) F cyclesZ thA| =
9tk Smoke opacityt= ELR(European Load
Response) 2 SR HT,

ETC test cycleZ A& tiAldA v 7] 7FA)
=039 (B 3HOE Qotdn

(E 3) Dieseld} Gas AIZIQ| Hi7| A, ETC cycle

R-49¢ stationary cycle¢l

g/kwh
Bl (SN I | co |NMHC| CHe | Nox | PM
EURO3 | 2000.10 545 | 078 | 16 50 | 0.16
EURO4 | 2005.10 | ETC | 40 | 055 | 11 35 1 003
EURO5 | 2008.10 40 | 055 ] 11 20 | 003
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27 : EU %7+ Diesel 88 1F A (specification)

EU YoMe Agaks 989 4 F98
3 3](European Standards Organization) ] EZo)
oA FAEY 1993 3¢ 169 HEFH Hx9 =}
A 959 BFS 19939 99 EU 3 93Fol|A

7 Alglo] Hglom 37kx] B0} AHEAY] AR
#4& 4% Diesel d89 g EN590,
Gasolineol] i3t EN 228, LPGOl thah EN589°)
o o] B2 A71HoE A5y & ek g2

S A7) Hste J71H0 2 galEr,

S22 EU Dieseld89 03 Ao wsls

=
N

¢ 19943 109 gasoline B diesel@E S H) 3
ol 02%(wt) ol3t
» 1996 109 diesel® R Y ) 3 5o
0.05% (wt) ©la}
* 2000 12 Fth & 7o) 350ppm °l3td A
* 20053 14 i 3 ol 50ppm ofstd A
e 20099 1€ Hd 3 &sFo| 10ppm(sulfur-
free)d #
thate
23 98
O AEE Mgk AAEAke 7] Al of
@ (E 4) F84E&H(Heavy Commercial
Vehicles) &} wi719tA) 9k 7o) FAHo ok
ZEYH Wz g wWl7IAF2 10-15 moade
cycle® AAEAR Heavy dutyd Qo) disteds=
13mode cycleZ ABHE=H ol A4 6mode
cycles A Rolch
2005 FAlE MZE 2709 transient testsE &
Yal=t] GVW 3500kg olahe] xbggoll oigh A
GVW 3500kg o]’dofl thdk JE0S Test® FEH T}

highway % nonroad vehicled]

g ASA

ApS

Heavy vehicle®] ti3t A ZE A8 #A¢ The
New Heavy-duty Test Cycle(warm start
version) < 2005WE Al AFolth A& mode
4 24 e ol (R 4)9) HAEo) giTh v
RN ELE 20059 FARE § AR 50 ppm]
diesel AR E AMgote] Alggich

(E 4) Heavy Commercial Vehicles2] t{7| A,

GVW ) 2500kg (3500 kg, 2005L15LE])

€O | HC NOx | PM
Mean(max) | Mean{max) | Mean(max)| Mean{max)
DI : 400

(520)
DI : 260

J | {350)

Year | Test | Unit

1988/89| 6 mode [ppm | 790(980) | 510(670) I

13 mode |gkWh DI @ 600
(7.80)
1994 7.40(9.20) (2.90(380) 0.70(096)
IDI : 500
(6.80)
1997 a |7.40(9.20)[2.90(3.80) [4.50(5.80) | 0.25(0.49)
2003 b 222 087 338 0.18
2005 ¢ | JEO5 222 07d [ 20 0,027

a- 1997: GVW ( 3500 kg: 1998:3500 ( GVW { 12000 kg: 1999 > 12000 kg
b- 20031 GVW < 12000 kg: 2004: GVW ) 12000 kg

c- 2005989714 AN

d- non methane hydrocarbons

) ‘mean’ # ‘max’ T 7FAY FAA Y=Y ‘mean’
AZ A YA A (type approval limit) st AAAF
roduction average) & &&A FAXolH, ‘max’s %
(series production) 2] 7% 7§48 £ (individual
it)yeld A7 Ak 47t 20000) el AS =3
2l (type approval limit)& 9w 3},
24 &=
=2l Heavy Duty Trucks(GVW)3500kg) ol
&k A7 (R 5ol FAE Ak

WA E S £ 13mode cyclest U3 A
cycleZ AlEHKACH 20049 79 19RE A=
=y 20043 W7l FAl e ND-13mode® EU9
EURO3 mode®t £93 AE modeolt). E3]
20043 7€ 193EE CCV(Closed Crankcase
Ventilation) 7} ALEl=d ol 932 wl&dde
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Aaatdre AA Hz2Z AUAOFE AHe
blowby & FfAlo[th,

A9 3 FHFe 20059 129 31YAAE
430ppm ©]3telt}t 20061 1€ 195E= 30ppml
2 UF F3Ee AR I FH Qi

20083 El= EURO4(EUCA 20053 10Y 58
48) 5 W7i7A7 A8E Aol ol %
£7] falME NOx tEA] A7he] QSRR
SCR(Selective Catalytic Reduction), Cooled
EGR 59 29 7j40] B¢ $42) 3AE 3
astofol & ZOE o4tH)

(E 5) 8 Heavy duty diesel AIZIS| Hli7| oA

oax co | W | Nx | PM
- g/ kwh
7 350+1DI
1933.1.1 980+ 670+ -
750+DI
1996.1.1 490 1.20 110 0.90
1998.1.1 490 1.20 6.0(9.0)* | 0.25(050)*
2000.1.1 4.90 1.20 6.0 0.25(0.10)*
2002.1.1 4380 1.20 60 0.15(0.10)*
200471 a 2.10 0.66 5.0 0.10
2008 a 15 0.46 35 05
* o usel AL

+ 1 JP 6-mode test, ppmEH91E E3
a : ND-13 mode 7|1 FAA Y.

3. #39 RHJIA K HE 7 MY
g% 200817478 g5 #AlE EUROATE
o2 RatEed olv 20043 g A H|3kd
PM(Particulate Matters, YAA4EZ) & Ant 4
&, NOx&= 0% & F7I2 A7stoof 3jEE I%
o) H7I7k2 & R A7 718S 22 I
olg gt 27k AE& FAlo) AZsE 2L PM
2 NOx7} trade-offe] #A7F gloiM vj$- ofe) 2
FARE) AR, AR TWEAF 71Ed T
. 34 cooled EGR(Exhaust Gas Recirculation)©)
U 24 (Urea)E& Al4-3lE SCR(Selective

Catalytic Reduction) ©¢] 71&((28 1) #&A=R)o}
F712 249 Agoly EUAME SCRE 43}
= 7% A3HE FAolth
(32l 1) SCR(Selective Catalytic Reduction)
systemQ| o
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{12! 2> DPF(Diese! Particulate Filter)2] 0]

& EURO4S 59 #47F 4442 200837
olL o= EALRALE DPF(Diesel
Particulate Filter)7} H&((J¥ 2) #AF) FHof
PM$ st Faldhe £Ae] 4X7} AHeE A
o2 HudEth DPFE PMo] ZHE ] #olA =
B oEjekS FUHZIE o) F WA A A4
#o| a3t}

(93 BFY 20043 92 159)
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