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Significant reduction in NO, and PM
emissions through the careful design
of DPF system

= P. Richards Assaociated Octel Company
J. Chadderton Adastra

Presentation outline

e Introduction

= Comparison of a DPF system and a CDPF(Pt) system when
fitted to a light-duty vehicle

= Effect of DPF/FBC system on speciated NO, when fitted to a
medium duty truck

= Effect of DOC(Pt) system on speciated NO, when fitted to a
medium duty truck

* Results from a base metal catalysed DPF on a city bus

e Conclusions
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Engine data - LTI Fairway Driver

Type TD27
No cylinders 4 in-line
Swept Volume 2663 cm3

Bore / Stroke

96 mm / 92 mm

Compression ratio

21.8:1

Power

86.3 kW @ 4300 rev/min

Torque

175 Nm @ 2200 rev/min

NO, emissions from London Taxi

0.016

0.012

0.008

NO, (g/s)

0.004

0.000

1000 1100
Time (s)

150

Vehicle speed (km/h)

S7P2- 2



MDEC 2003

Cumulative NO, emissions from London Taxi
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Engine data - DAF 45

Type CS 107 M
No cylinders 6
Swept Volume 5880 cm®

Bore / Stroke

102 mm / 120 mm

Compression ratio

17 : 1

Power

107 kW @ 2500 rev/min

Torque

520 Nm @ 1500 rev/min
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| |
Cumulative NO, emissions from 17 t truck
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| |
NO, emissions from 17 t truck
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Engine data - Iveco 180E21

Type FAAEO681D*C

No cylinders 6 in-line

Swept Volume 5883 cm3

Bore / Stroke 102 mm / 120 mm
Compression ratio 17 : 1

Power 154 kW @ 2700 rev/min
Torque 680 Nm @ 1200 - 2100 rev/min
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| |
Cumulative NO, emissions from 17 t truck
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Cumulative NO, emissions from 17 t truck
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Summary

= A base metal FBC in conjunction with a DPF has been shown
to significantly reduce PM mass, particulate numbers and also
to reduce NO, emissions but has only a small effect on HC and
CO emissions (both on light-duty and heavy-duty vehicles)

= The high precious metal loading required to produce a CDPF
will also reduce HC and CO emissions but has been shown to
promote high levels of NO, formation

= A low precious metal loading on a DOC has been shown to
effectively reduce HC and PM mass emissions but to have little
effect on particulate numbers and can promote NO, formation
at high engine duty

|
Effect of Base Metal Catalysed DPF

We now look at the effect of combining a
Base Metal Catalyst coating on the DPF,
relying on the base metal FBC to enable
regeneration. The combined system should
then reduce all of the regulated emissions
with a significant reduction in NO, emissions
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Engine data - Dennis Dart

Type 6BTA-130

No cylinders 6 in-line

Swept Volume 5883 cm3

Bore / Stroke 102 mm / 120 mm
Compression ratio 176 : 1

Power 97 kW @ 2500 rev/min
Torque 470 Nm @ 1500 rev/min

|
HC & PM data from single deck bus
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NO, on single deck bus
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Engine data - MCW Metrobus

Type 6LXB
No cylinders 6 in-line
Swept Volume 10450 cm3

Bore / Stroke

Compression ratio

Power 134 kW @ 1850 rev/min

Torque

727 Nm @ 1000 - 1100 rev/min

NO, on double deck bus
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NO, on double deck bus
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Conclusions

= A DPF/FBC system will reduce the number of emitted particles
by over two orders of magnitude, including the ultra-fine
particles, will slightly reduce NOy emissions but has little
effect on HC or CO.

= A CDPF with high Pt loading will reduce HC, CO and PM
emissions but significantly increase NO, emissions.

= A low Pt loading on a DOC will reduce CO, HC and PM
emissions, and will reduce NO, emissions at light duties but
increases NO, emissions at high duties.

< A BMCDPF/FBC system not only reduced CO, HC and PM
emissions it also reduced NOy emissions and produced
a significant reduction in NO, emissions
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Petroleum Specialties
Octel DPF Systems
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