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Comparison of loading and regeneration
behavior of uncoated, coated and aged
diesel particulate filters
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BACKGROUND EXPERIMENTAL APPROACH

* Regeneration of diesel particulate filters (DPF) is necessary to avoid engine damages

pre-treatment

« Degreening in
exhaust of diesel
engine

loading

Loading in steady
state engine mode
1 or 2 until target
pressure drop

regeneration

 DPF regeneration
In iIndependent
engine mode via
post-injection

setup

» Selection of filter
type

* Integration into
exhaust line of
diesel engine

* (DPF aging)

« PM oxidation should lead to a regeneration process that minimizes fuel penalty, avoid high
temperature peaks and gradients inside DPF by maintaining a high regeneration efficiency

« Lack of knowledge about thermal control of DPF regenerations and the variety of influencing

factors :
« Regeneration to
clean the DPF

How do different engine operating conditions and different
filter types influence DPF loading and regeneration behavior?

EXPERIMENTAL SETUP

engine characteristics DPF characteristics

DPF aging system

4 types of particulate filters: Arrangement of thermocouples

Manufacturer, Type  Daimler, OM 651 Material | Silicon carbide inside the diesel particulate filter: * Oll burner system T —
Capacity :2143 cm3, 4 cyl. Dimension :5,66” X 6" + Mass flow controller 41" -1 |

Rated RPM 14200 min-? Cell density 1200 cpsi for air and fuel | e ,"{)
Rated power : 150 kW Porosity :58 % . Loading of DPF with : | =
Injection pump : Delphi Piezo Pore size : 16 pm unburnt inorganic

Emission standard 1Euro 5 Coating 120 g/cft platinum g‘?a\”épg\?v‘?ggs of . ‘

RESULTS

Particle size distribution

DPF regeneration behavior
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« Huge differences in loading duration for comparison of smaller and  DPF loading with smaller particles (engine mode 1) has a faster regeneration process and

larger particles higher temperature gradients inside the DPF as a consequence than loading with larger

. . . . . rticl ngine m 2) 2 eff f Il rf r
Loading with smaller particles shows a linear rise of pressure drop particles (engine mode 2) > eftect of specific surface area

whereas loading with larger particles has a rise in pressure drop .
gradient as a conseguence

Oxidation of smaller particles starts at lower temperatures - less energy input is necessary

« Regeneration process of filters with certain ash loads takes longer = impact of inorganic

loads
* Increasing ash load leads to a start of the regeneration process at higher temperatures but

also to smaller temperature gradients in case of loading with smaller particles
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