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Aftertreatment component

Important role

Reactions

- NO oxidation -2NO + O, — 2NO,
pre-DOC - HC oxidation - CH,, + (1+m/4)0, — CO, + m/2H,0
- Urea thermolysis - A4NH, + 4NO + O, — 4N, + 6H,0

SCR catalyst

- HNCO hydrolysis

- NH5 adsorption

- 3 SCR reactions: standard, fast and NO,-SCR (slow)
- 2 NH; oxidation reactions (NO & N, formation)

(Standard SCR reaction)

- 2NH; + NO + NO, — 2N, + 3H,0
(fast SCR reaction)

- 8NH; + 6NO, — 7N, + 12H,0
(slow SCR reaction)

- 4NH; + 30, — 2N, + 6H,0

- 4NH; + 50, — 4NO + 6H,0

post-DOC

- NH5 adsorption

- NO adsorption

- Selective NH; oxidation
- NO & N,O formation

- NO reduction

- 4ANH, + 30, — 2N, + 6H,0

- 4ANH, + 50, — 4NO + 6H,0

- 4ANH, + 4NO + O, — 4N, + 6H,0

- 4ANH, + 4NO + 30, — 4N,0 + 3H,0
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32 km

Vehicle model ADG-CD4ZA
Date of first registration August, 2005
Distance traveled 319,791 km
Use application Cargo
Vehicle body shape Van type
Number of seats incl driver's 1
Maximum loading weight 14,100 kg
Weight of vehicle 10,830 kg
GVW 24,985 kg
Length of vehicle 1,198 cm
Width of vehicle 249 cm
Height of vehicle 377 cm
Transmission AMT

1st 8.650

2nd 7.191

3rd 5.272

4th 4.386

5th 3.045

6th 2.531
Gear ratio 7th 1.856

8th 1.542

9th 1.202

10th 1.000

11th 0.828

12th 0.688

Final 3.888




SCR

AM1:00 AM4:00 225 km
AM5:00 AM5:40 40 km
AM6:30 AM7:30 38 km

70,000 km

6 /

0 /

13,000 kg 12,000 kg

3.6 km/L 80 km/h 60 km/h

15,000 km

60,000 km

HC

| [re




VS. VS.

JEO5 Tail-end | Tail-end | Tail-end | Tail-end | Tail-end

Urea-SCR system, status test# NOx CcO NMHC THC PM
(g/kwh) | (g/kwh) | (gkwh) | (g/kwh) | (g/kwh)

nl 5.72 0.087 0.049 0.054 0.031

Real-life n2 5.83 0.085 0.051 0.057 0.029

ave 5.78 0.086 0.050 0.055 0.030

In-use nl 3.51 0.082 0.017 0.024 0.022
After recovery operation (30min) n2 3.65 0.066 0.019 0.026 0.022

ave 3.58 0.074 0.018 0.025 0.022

After recovery operation (60min) nl 3.39 0.072 0.014 0.024 0.020

nl 2.35 0.045 0.009 0.014 0.023

New After aging operation n2 2.69 0.041 0.006 0.012 0.024
ging op n3 241 | 0039 | 0007 | 0013 | 0021

ave 2.48 0.041 0.007 0.013 0.023

New long-term regulations (average) 2.0 2.22 0.17 - 0.027

New long-term regulations (upper limit) 2.7 2.95 0.23 - 0.036

SCR NOX 5.8a/kWh
NOX 3.60/kWh
> NOX HC
30 NOX
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JEO5 EZ?LIJ?E Tail-end NOXx | NO,/NOx
Urea-SCR system, status test# NOX NOx reduction | (SCRinlet)
(g/kwh) | (g/kwh) (%) (@)
nl 8.0 5.7 28.9 0.20
Real-life n2 8.3 5.8 29.5 0.19
avwe 8.2 5.8 29.2 0.19
In-use nl 8.0 3.5 56.3 -
After recovery operation (30min) n2 8.1 3.7 55.1
avwe 8.1 3.6 55.7
After recovery operation (60min) nl 8.0 3.4 57.8
nl 7.9 2.4 70.1
. . n2 7.9 2.7 65.9 -
New After aging operation 03 79 > 695 041
ave 7.9 2.5 68.5 0.41
Engine-out NOx = approx. 8g/kWh
JEO5 mode SC R
—¢
I—lBDt MEET NOXx 30%
oot 70%
Y NOX
NO, SCR
NO,/NOXx
In-use In-use In-use New

(real-life) (ARO30) (AROG60)
Status of urea-SCR system
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NH; and N,O [mg/kWh]

NH; N,O

H VS. VS.
ren SR t . JEOS Tail-end | Tail-end
rea- system, status test# NH; N,O
(mg/kwh) | (mg/kWh)
nl 1345.9 735.7
Real-life n2 1344.1 707.4
ave 1345.0 721.5
In-use nl 245.3 1090.5
After recovery operation (30min) n2 242.3 997.1
ave 243.8 1043.8
After recovery operation (60min) nl 187.6 956.9
nl 12.5 226.3
. . n2 12.9 204.0
New After aging operation 03 10.2 186.7
ave 11.9 205.7
JEOS mode N H3
N,O
NH;
N
NH, N,O
NH,
| N,O
In-use In-use In-use New
(real-life) (ARO30) (AROG60)

Status of urea-SCR system



Emissions [g/kWh]

8

7 ] JEO5mode JEO5 Tail-end | Tail-end | Tail-end

6 || NH, Urea-SCR system, status tests NOXx NH3 N0
5 (g/kWh) | (mg/kwh) | (mg/kwh)

T nl 572 | 13459 | 7357

4 I Real-life n2 5.83 1344.1 707.4

3 awe 5.78 1345.0 | 7215

2 In-use nl 3.51 245.3 1090.5

After recovery operation (30min) n2 3.65 242.3 997.1

1 ae | 358 | 2438 | 10438

0 * * * After recovery operation (60min) nl 3.39 187.6 956.9

In-use In-use In-use New ”; 5'2;’ E;’ zgig

real-life) (ARO30) (ARO60 i i n - - -
( ) (. ) ( ) New After aging operation 3 a1 0o 1867
Status of urea-SCR system awe 2.48 11.9 205.7
NOX 5.8a/kWh
)| NOx SCR HC
HC S/P NO,
NOXx
NO,
S/p NO,

\E> NOx
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