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DPF-Safety and Quality

by systematic

Inspection & Maintenance

A.Mayer , Th.Lutz

AQM 2018 and VERT workshop, Tehran, January 23rd

07.01.2018

http://www.flickr.com/photos/22404075@N00/346897596/


DPF are made by porous ceramics 
and operate in a hostile environment

at  High Temperatures and Vibrations

 



Filtration is brilliant - 65 DPF VERT tested
25 % > 99.8 % within size range 20-300 nm

 

But if the filter is damaged –
filtration might fall down to zero



Success is proven: PN and BC monitoring 

at a very busy motorway crossing in 

Switzerland  although traffic increased by 30 %
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But for IRAN this is New Technology 

and contains

Risk Elements

and hence the need for                            
Inspection, Maintenance and Control
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Filter-materials need to be porous
 necessarely weak and brittle

 

500 m 



Ceramic Particle Filter Systems 
require careful shock absorbing 

canning and insulation



Origin of Failures: Local Temperature 

Peaks during Regenerations (source IBIDEN)
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Soot  load : 123.1 g (30.0 g/L)

M ax.temp . :951 ℃

M ax.temp .grad. :84.5 ℃ /cm

Regenerat ion rate : 94.5 %



Small failures can be repaired
filtration efficiency is deteriorating even with small cracks



Mechanical Problems to be Expected ?

No Insulation !

 Heat Radiation to 

Engine, Aggregates, 

Cables, Rubber Hoses, 

Plastic elements, 

Coloured Surfaces 

No Decoupling against Vibration 

and Thermal Expansion 

No Vibration-Decoupling 

angainst an Engine Aerea 

where 30- 50 g is a normal 

Vibration Level



DOC might be covered by soot                            
or poisoned which inhibits regeneration



•17th ETH-Conference on Combustion Generated Nanoparticles
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Ash is perfectly filtered but

Ash Deposits can plug Particle Filter Cells

•IN

•1.5 mm

•soot layer

•channel wall

•ash

•channel wall

•ash•soot

•mica
•Fe(Cr,Ni)
•fragments

•cordierite

•channel wall

•1.2 mm
•channel wall



Too late - No Cleaning possible anymore !

 



light

middle

strong

very strong

Engine Problems e.g. by Nozzle-Deposits
can lead to production of much more soot

and thereby become a risk for the DPF  



These Reactions are accelerated if Pt is used as catalyst 

Sulfur in Iranian Diesel Fuels 
can produce acids and inhibit regeneration

 

2 SO2 + O2  2 SO3 

SO3 + H2O  H2SO4 

Fuel sulfur influence has been thoroughly

investigated for Iran and in Iran by AQCC / Sharif 
and only Sulfur tolerant DPF should be used



Aftertreatment masks the Engine        
 tailpipe control alone might be misleading

Engine-Out emission control is important for
Engine protection and preventive maintenance

Old engine: raw emission permits engine-
diagnosis by noise, smoke, smell, colour
Free acceleration revealed all problems

DPF and DOC mask smell and smoke, 

change noise and colour engine 

diagnosis impossible  



Trouble Shooting List available

• See also 

by ASA



How to avoid failures ?

1.

Respect existing experience:
- DPF Specification VERT

- Testing Standard SN 277206

- Installation acc. to  VERT rules 



VERT Approval

is a Must

never accept
non-certified DPF



How to avoid failures ?

2.

Respect safety in operation
- design elements for safety 

- build-in on-board control OBD

(electronic remote control)

- respect visibility, surface temperature



Electronic Datalogging

Sensors for Backpressure     

and Temperatures

Alarm Indicator 

at the Drivers 

Seat

or remotely 

controlled 

Each DPF must have a certified Control



How to avoid failures ?

3.
Perform Regular Maintenance
of all emission relevant elements and 

functions of the engine 

and the emission control system 

must become a routine 



Automatic Cleaning 

Machines available 
•hermetically closed

•2-stage process

•success control



How to avoid failures ?

4.

Emission Measurement must 

become part of maintenance
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Opacity-Measurement is outdated

“blind” for ultrafine particles < 400 nm

 Particle counting is needed
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Handheld Instruments are available  

Classic CPC  condensation
nucleus counter

Diffucion Charging
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Measurement at low idle – simple, fast 

Correlates perfectly to test cycle 
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Even small failures can be detected by PN

at low idle 

and repaired

Source: Yamada, ETH-NPC 2015

replace

repair



How to avoid failures ?

5.
and the authority:  

Perform Periodic Inspection 

and random Control by Police
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o Identification of the vehicle

o Measurement of PN 

at low idle 

o If the limit of e.g. 250’000 #/cm3 

is exceeded:

► operator of the vehicle is obliged to a regular 
engine and DPF system maintenance and
retest by a PTI station

Supervision Test – On-road / On-site
(road police)

Santiago 
Chile
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Maintenance and Inspection must be documented

Document at the vehicle
Example Switzerland



CARB investigated 587 trucks (OE and Retrofit)  

for engine and DPF problems (report May 2015) 



Summary: 
How to avoid Failures
• Use only VERT-certified filters

• Evaluate vehicle operation

• Design installation carefully

• Install datalogger and alarms

• profer remote download

• Set alarms to max 200 mbar 

• Training (mechanics & management

• Acceptance test of each retrofit

• Control emission once a Year 

• Maintenance (engine + DPF)

• Inspection at PTI and road controls

• be proud cleaning the air of your environment

The Bus Fleet of Berlin (1200 vehicles) respecting these rules has 1-2 failures per year – 0.1 %


