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Emission Control

Technologies

Type

Engine
Type

EGR

NSR cat.-A

Passenger
Car

In-line4

Common-Rail

Cooled
EGR

CR-DPF-B

Passenger
Car

Elec.
Distributer type

Hot EGR

NSR cat. + CR-DPF

Passenger
Car

In-line4

Common-Rail

Cooled
EGR

LPL-EGR
CR-DPF

Small Truck

In-line4

Elec.
Distributer type

LPL
Cooled
EGR

CR-DPF-A
+Urea SCR

Large Truck

Common-Rail

No

NSR cat.-B

Small Truck

In-line4

Common-Rail

Cooled
EGR




Matrix test Mileage acummlation test
NO. 2D-01 | 2D-02 | 2D-03 | 2D-04 | 2D-05 | 2D-06 | 2D-07 | 2D-08 | 2D-09 | 2D-10 ] Class1 2D-21 | 2D-22 | 2D-23

SymPol | bsoo | p3oo | p1oo | Dso | Dkso | kso | k1o | K10 | DSO | KIO g MDK10 | MDKS0 | MDK100
LCN oxy oxy

Sulfur

earget(nay] 5500 | 300 | s100 | ss0 | sso | sso [ s10 | s10 [ psop | kao+ | sweden S10 S50 | S100

Diesel kerosine | DGM10%| DGM10%| Class
/kerosine w/0 CNI

Density g/(;m3 @15 0.8320 0.8312| 0.8316] 0.8312| 0.8120| 0.7932| 0.7932 0.7930| 0.8404| 0.8068 | 0.8132
Kinetic Vis. mm?/s @30 3.926 3.922 4.140 4.104 2.241 1.380 1407 1.384 3.108 1.270 2.220
Distillation |IBP 1720 173.0 179.0 179.0 155.0 153.0 152.0 152.0 158.0 148.5 1785
10 vol% 2210 218.0 225.0 221.0 180.0 1655 166.0 166.0 1825 160.0 195.0
50 vol% 286.0 286.0 288.0 287.5 2375 194.0 194.0 194.0 282.5 187.0 233.0
90 vol% 324.5 327.0 3325 334.0 317.0 239.0 239.5 239.5 3315 2385 272.0
95 vol% 334.0 338.0 344.0 346.0 334.0 248.0 250.0 250.0 344.0 249.0 281.0
EP 344.0 3475 354.0 355.0 3475 261.0 261.5 263.0 3545 262.0 296.0
Cetane Number 57.2 57.4 58.4 58.8 54.1 54.2 54.2 472 61.7 59.7 544
Cetane Index 58.2 58.4 59.2 58.8 53.2 47.0 47.1 472 - - -
Aromatic mono 194 18.4 16.5 16.0 16.4 16.6 16.7 16.7 154 16.4 33
(HPLC) di 20 1.6 14 14 08 04 04 0.4 12 03 01
vol% tri+ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
S massppm 443 298 94 46 36 48 0 0 43 0 0
C mass% 85.7 85.9 85.7 86.1 85.8 85.8 85.8 86.1 817 81.1 85.4
H
0

Distillatio] Diesel Diesel Diesel Diesel Kerosine | Kerosine

mass¥% 143 141 143 139 142 142 142 139 145 151 146
mass 38 38
Low Heat Value kJ/kg 43210 43240 43280 43280 | 43360 | 43340| 43350 43350 41160 | 41140| 43180
HFRR U m @60 363 332 300 306 528 452 452 454 565 664 232




Code

Matrix Test

Mileage
Accumulation Test

Vehicle XA: NSR cat.

9 fuel

30,000km

Vehicle XB: CR-DPF

10 fuel

30,000km

Vehicle XD: NSR cat.+ CR-DPF

6 fuel

Engine YB: CR-DPF

6 fuel

30,000km

Engine YC: CR-DPF + Urea-SCR

4 fuel

10,000km

Engine YD: NSR cat.

4 fuel




XA NOX

E. I Engine| Displ. |Power| Intake
. Comb. .
W.(kg) i e

*NOX

/10 15
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Common-rail F.I.E.

EGR Valve

\

NOXx strage reduction cat.

Throttle Valve

EGR cooler

Intercooler




2D-07(10ppmS)

50% reduction of 2003 regulation

@ SOF m Sulfate O Dry soot
+H20

2003 regulation




30000km

—@— 10ppmS —m—50ppmS - -& - 100ppmS

15000
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XB CR-DPF

([ ]
E. I Engine| Displ. | Power| Intake
T = | comb. F.L.E EGR
W.(kg) Type - ©
2000 | T2SSENGET 11 jinea| 25 | 110 | TrcHiC Elec. Distributer) o1 £GR
Car type
{

*DPF: i NOx/PM
. = NOx/PM

10 /10 15
3 km

~wor T




EGR Tube
EGR Valve

.
f Engine

Unit

/’ > Control

Intake M anifold |‘

|
/ ) N| Vachim Pump |

Widiia

Swirl Control
Valve

Water Temp.

Sensor

—S N

Inter Cooler

| Variable Nozzle Turbo |

e

Of=

~ |

ADMMIMNMNINNY

Intake Air

| Crank Angle Sensor | | Air Flow Meter |

Throttle Position Sensor

| &

Exhaust Gas




2D-07(10ppmS)

O SOF m Sulfate O Dry soot
+H20

DrySoot
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100km/h
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XD NOX CR-DPFE

[
E. I Engine| Displ. | Power| Intake
T : Comb. F.IL.LE EGR
W.(kg) --
([ ]

*NOX CR-DPF NOx PM

6 /10 15
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— o R




ply pumg

Fuel sup

—>

EGR cooler

NOx strage reduction catalyst
and CR-DPF

ure sensor




2D-07(10ppmS)

50% reduction of 2003 regulation
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B CR-DPF

o
E. I Engine| Displ. | Power| Intake
T . Comb. F.I.LE EGR
W.(kg) ©
- Elec. Distri LPL |
ype EGR
o

DPF / LPL-EGR

3 km

- e




ﬁk”” Intercooler
a & | < Intake
%Turbocharger

EGR cooler
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EGR Valve

\
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@ SOF m Sulfate O Dry soot
+H20

D500 D100 D50 DK50 K50 D500 D100 D50 DK50 K50 K10

SOF DrySoot
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C CR-DPF SCR
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< Exhaust




SCR

50% reduction of 2003 regulation

50% reduction of 2003 regulation
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SCR

NOx

50ppmS(2D05) 50ppmS(2D05)

NOx g/kWh

WHDC MOT/JARI WHDC MOT/JARI

WHDC Common ETC
MOT/JARI YC

2D-05
NOx... MOT/JARI > WHDC > D13 > ETC
PM ... MOT/JARI > WHDC > ETC > D13
N[@)'%




YD NOx

[
E. I Engine| Displ. | Power| Intake
Comb.
W.(kg) i —
([ ]

*NOXx /
N[@)'%

5 /D13 WHDC MOT/JARI

o ET
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| |<i]ntake
C —Fuel Injection

O xi. Cat NOXx Strage
Reduction Cat.

<€xhaust




@ SOF m Sulfate O Dry soot
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2003 regulation




Effect of Test Mode Effect of Fuel Supply

Amount MOT/JARI mog
Fuel 2D-04(D50)

Fuel 2D-07(K10)

NOx(g/kwh)

=
=
=<
=
<
O
Z

MOT/JARI Orignal Improve

WHDC MOT/JARI
MOT/JARI

‘MOT/JARI N[@)%¢







Emission Control Relative Emission % *1

Technologies THC NOX

XA NSR cat.-A 58 0

Vehicle XB CR-DPF-B 10

XD NSR cat.+ CR-DPF 11

LPL-EGR

B CR-DPF-A 91

CR-DPF-A
+Urea-SCR 38

YD NSR cat.-B 2 0 34

*1)Relative exhaust emission with 2D-04 (except YC with 2D-05) based on new short-term exhaust emission

50% XA, XD,YC,YD
50% XB,XD,YB,YC

Engine YC




Reduction rate of tail-pipe emission
besed on engine-out emission

Emission Control
Technologies

CO THC NOX PM
NSR cat.-A 100 39 100 59

CR-DPF-B 99 96 4 79

NSR cat. + CR-DPF NA NA NA NA

LPL-EGR
CR-DPF-A
CR-DPF-A
+Urea-SCR

NSR cat.-B 97 49 12

98 94 -1 90
77 94 82 94

XA:10.15mode emission data of 2D-07/ XB:10.15 emission data of 2D-07 by OEM/YB,YC,YD D13mode emission data of 2D-04

47




100

Emission Control
Technologies

NSR cat.-A

+

- ?
t
TR R

+:change<10 ?:tendency is not clear
t iincrease | :decrese NA:Non-applicable

. YB,YC PM
*T90 YD NO IXA,XB,YD PM

CR-DPF-B -

+
s
+
t
+
t




Sulfur Effect

Emission Control 100ppm - 50ppm - 10ppm

Technologies Amount of

Backpressure
Increase

NSR cat.-A NA I NOx

Amount of Emission
Increase

Vehicle
CR-DPF-B ?(1) +

LPL-EGR

e CR-DPFE-A ' - PM

CR-DPF-A
+ +
YC +Urea-SCR _ _

1 :increase | .decrease NA:Non-applicable













(3) LPL Low Pressure Loop -EGR
EGR




