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DPF Regeneration Methods

Fully Passive Regeneration above certain temperature level

n catalytic coating

n fuel additives (fuel-borne catalysts) 

n CRT principle

Passive Regeneration supported by engine management

n temperature and NOx/Soot increase initiating start of regeneration

Active Regeneration Aid supported by engine management

n electrical heaters or fuel burners together with additional exhaust 
temperature increase by engine management
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l CRT (Continuous Regeneration Trap)

n Principle: oxidation of NO to NO2 inside oxidation catalyst 
with subsequent conversion of stored soot (= carbon) 
inside trap by NO2

n Certain exhaust gas temperature level (>230 deg. C) and
NOx/Soot ratio (>8) necessary, otherwise trap would plug.

n Additional engine management strategies necessary if 
longer engine operation outside these windows (e.g. EGR 
off).

n requires diesel fuel with very low sulphur level (50 ppm or 
less) for sufficient NO2 conversion

Example for a DPF



n
a
n
o
-9

16

14

12

10

8

6

4

2

0
500 1000 1500 2000 3000 3500 40002500

Load / Speed Map with Different  
Regeneration Areas

10
4

2

2

4

400

450

200
100

50

10

550

500

4

450

400

350

300
250

200
10

10

Engine speed  [rpm]

B
M

E
P

  [
b

ar
]

Exhaust Temperature
after turbine (deg.C)

NOx / Soot Ratio
(g/g)

3 l DI/TCI Diesel Engine with cooled EGR (EURO 4 - N1)

Fully passive regeneration

Regeneration supported by 
engine management

Active regeneration aid supported 
by engine management



n
a
n
o
-1

0

Content of Presentation

l Strategies for Future Emission Standards

l Methods for Particulate Trap Regeneration

l Engine Management Control System

l Active Regeneration Supported by Engine 
Management

l Summary and Conclusions



n
a
n
o
-1

1

Control System

diagnosis:

•mass flow

•pressure drop

•exhaust gas temperature

regeneration algorithm:

•regeneration strategy

•regeneration control

•emergency strategy

•long-term strategy

•OBD - control

databank:

•filter loading characteristic

•properties of ash formation 

•filter and heater characteristics
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Strategy for Initiation of Regeneration
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Methods to Support Regeneration 
of the CRT System
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Calibration Flexibility with HP-CR System
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Effect of different engine measures
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Regeneration Aid

b) Direct Soot Ignition

( ignition at higher soot loading only
( slow expansion of the flame front
( low energy requirement

Filter

a) Exhaust Gas Heating

( ignition at any soot loading
( simultaneous ignition of the 
 entire soot
( higher energy consumption

Requirement on regeneration aid:

( safe and reliable regeneration
( long term durability
( low energy Filter

a)

Exhaust

b)
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Summary and Conclusions

l Particulate traps will belong to standard 
aftertreatment systems for diesel engines in the 
near future.

l A combination of several regeneration methods for 
safe and reliable regeneration seems to be 
necessary to avoid any functional problems of the 
trap over the entire life of the diesel engine (e.g. > 
200.000 km for passenger cars).

l Even the cost effective active regeneration aid as a 
“worst case solution” should be taken into account, 
particularly with respect to long time vehicle 
operation in the inner-city with its very low exhaust 
gas temperature level.




