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ODbjectives

To Demonstrate The Low Emissions Performance of Advanced
Diesels+Urea SCR+DPF (2 Different Systems)

To Determine The Regulated And Unregulated Emissions W.
&W/O Emission Controls

To Examine The Emission Control System Durability over
6,000 hours




orning
Delphi
Donaldson Co.
Engelhard
Johnson Matthey
MECA
NGK
Rhodia
Robert Bosch Corp.
STT Emtec AB
Tenneco Automotive
3M
Umicore

astro
Chevron Oronite
ChevronTexaco
Ciba
Conoco-Phillips
Crompton
Ergon
Ethyl
ExxonMobil
Infineum
Lubrizol
Marathon Ashland
Motiva
NPRA
Pennzoil-Quaker State
Shell Global Solutions
Valvoline



Test Setup - Schematic
| (7 | corcoouer | ——e

A

UREA
INJECTION

CLEANUP

o

/V CATAL YST

EXHAUST FLOW
FLOW BALANCING \
EGR SENS({A

VALVES
\A EXHAUST

;ﬁiﬁ/ = DAMPER
. EXHAUST, LPL EGR

PICKUP

ANIFOLD

UREA | INJECTION

UREA
INJECTION
SR CONTROL
C12 DIESEL ENGINE ’_f

AT A
PRESSURE
J L ) L ,w CONTROL

}INTAKE MANIFOLD )




Aftertreatment Systems - Systems A & B

ECUS,
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No. ofi Units Volume, L  |Syst. VVol./Eng. Displ. Remarks
Sy Stem A B A & A 15 A 15
DPE 2 2 45,6 94 3.8 2.9 L 254040 | 10),5,¢12
SCR 2 4 39.4 | 2.0 3.3 2.6 - ‘
CUC ‘I il 19 3.5 0 0.7 - -



Transient Emissions Comparison--As-Received vs EGR+DPF --
DECSE 8ppm Fuel
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Steady-State Emissions Comparison--As-Received vs EGR+DPF -
- DECSE 8ppm Fuel
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Transient Emissions Comparison--DECSE 8 ppm Fuel -- 10-200-
2000 Hours Composite For System A
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Steady-State Emissions Comparison--DECSE 8 ppm Fuel -- 10-
200-2000 Hours Composite for System A
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Transient Emissions Comparison--DECSE 8 ppm Fuel -- 10 — 200-
2000 Hours Composite for System B
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Steady-State Emissions Comparison--DECSE 8 ppm Fuel -- 10 —
200-2000 Hours Composite for System B
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Sensitivity To Fuel Sulfur--Transient Emissions -- Cold and
first Hot Composite at 10 Hours
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Sensitivity To Fuel Sulfur--steady-State Composite Emissions
-- Average of 2 OICA Tests at 10 Hours
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Nitrous OXide--Steady-State & Transient --At the 2000-hour Point
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Ammonia Sli P--Steady-State & Transient --At the 2000-hour Point
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Fuel and Urea Consumption

Transient BSFC increase of roughly 2% (+/- 1%) vs Base Engine
m No significant increase due to EGR+DPF

ESC BSFC increase of roughly 4-5% vs Base Engine
m Most, if not all of the increase is due to EGR+DPF
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.~ Urea Consumyption as perc

B System A ~ 1.8% transient and ~ 3.8% ESC (all +/- 0.2%)
H System B = 1.496 transient andl = 5.2% ESC (allf +/= 0.290)
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Summary/Conclusions

®Phase 1is complete.
®Phase 2 started in December 2003.

€ Both Systems have completed the 2000-hour performance evaluation

€ Systems A and B are showing some performance differences mostly based on
their size relative to that of the engine displacement.

& After 2000 hours SCR catalyst performance appears to be holding in general.

& After 2000 hours DPF performance is still good.

€1t appears that this combination of technologies has the potential to meet the 2010
emissions limits

€ Closed Loop Controls are essential to maintain 2010 emission levels







Steady-State Emissions Comparison--Base Engine vs EGR+DPF -
- DECSE 8ppm Fuel -- Before and After 200-hr Engine Failure
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Transient Emissions Comparison--Base Engine vs EGR+DPF --
DECSE 8ppm Fuel -- Before and After 200-hr Engine Failure
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SCR Conversion Efficiency--Before and After 200-Hr Engine Failure -
- DECSE 8ppm Fuel
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