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A.Mayer - TTM 
Independent Consultant 
Emission Reduction of IC-Engines

TTM is responsible on behalf of BAFU&SUVA 

- VERT Verification of Particle Filter Systems
- Quality Control of Filter Retrofits in Switzerland
- Research and Development in International Projects              
- Implementation of Emission Reduction Measures  

(Germany, Austria, Poland, Italy, California, Canada, 
Chile, Korea, Japan, Czechia ..), 

- Organization of Seminars and Conferences: HDT and ETH-NPC
- 2 books published 2004/5 on “Elimination of 

Combustions Generated Particles”
- SAE-fellowship 2004
- Award of Swiss Cancer Ligue 2006 



Size-
Distribution
of Diesel-
Particles

Quelle: METZ, BMW



Aerosol Size Distribution
Zürich Downtown and Zürich Rural
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Konzentration von NOx, NO2 und Ozon
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Transit Road Schimmelstrasse Zürich
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Particle-Emissions EURO 3/4/5 bei 1400 U/min
EURO4: EGR+PM-Kat; EURO5: SCR  - no DPF in Europe



Gaseous Emissions Euro 4 [ppm]



US-HDV-Technology 2007 is different:
DPF + EGR
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Not all Filters are good Filters
Particle Size matters



Filtration = f (Time, Soot-Loading)
Source: IBIDEN HDT-Seminar 2006
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Filters DPF and Partial Flow Systems PMS



Filtration
or 
Emission

3 x less 
Filtration
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Swiss New Norm 

SNR 277205
for the Measurement          
and Certification of Diesel 
Particle Filter Systems 

with Respect to 
Nanoparticles and 
Secondary Emissions

ISO-Working Group started



CRT: Passive Regeneration with NO2 > 230 °C
JOHNSON MATTHEY / HJS-DES / EMINOX



CRT-Filter System 
Johnson Matthey Patent 1988
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Full Flow- and Standstill – Diesel-Burners
DEUTZ, HUG, ARVIN MERITOR, ATH, HUSS, PHYSITRON 



PFS in Locomotives, Ships and Gensets
300 Locomotives 200-3000 kW – up to 50‘000 Bh

Restsauerstoff im Abgas: > 8% 

Heizleistungen: 30 – 400 kW
Druckluft > 5 bar: 20 Nm3/h 

Dieselkraftstoff: 3 – 40 l/h

Stromversorgung: 24 VDC

FS26 spezial

Standard Filtermodul



HUSS-Standstill-Burner 
for small Engines





Share of Active Regeneration           
is growing



In Tunneling every Diesel Engine 
must have a VERT- certified PFS



Cleaning Air in Swiss Tunneling
by SUVA PFS-Regulation











Interactive CD for Selection of the right 
Filter for a given Application



Databank with Filter Applications www.akpf.org

http://www.akpf.org/


Development-Targets

- Active Regeneration
- no additional NO2-Emissions
- less bulky
- less costly
- Combination with DeNOx 



Passive Regeneration with FBC > 360 °C
EMINOX / AIRMEEX / HUSS / GREENTOP / DAUGBJERG 

INTECO / ETB / PIRELLI, PSA



19

Peugeot with FAP since Y 2000
2,5  Mio Vehicles successful on the Road !



Active Regeneration:Ignition of FE-additized Soot
HJS-DES/ Mann&Hummel



Active Regeneration by EMINOX

• Active Regeneration
to suit
– Older engine technology
– Off highway applications
– Low temperature 
– High sulphur fuel 

• Robust SiC filters

• Compact designs

• Small additional parts 
may count



Catalytic Combustion
COMELA, EMT, PURITECH, DONALDSON, EBERSPÄCHER



Heat-Storage and Heat Management
COMELA, MAN, ENWA



Paper-Filters (< 300°C)
Endeavour, Ahlstrom – Useful Life 6’000 – 10’000 km



„Octosquare“



GEO 2

Fiber-
Extrusion



GEO 2
much lower 

backpressure               
smaller



DOW 
Automotive
Champion 24h Le Mans 
2006 AUDI with DPF 

Filter DOW half the size
of all competitors



DeNOx-System DINEX
available + effective > 250 °C

NOx Sensor
(Upstream)

Urea nozzle (injection)

Diesel Particulate Filter

SCR Catalysts

Urea tank

Grundfos 
Dosing unit

Level Sensor 
/Suction lance

Temperature  Sensor 1 
(pre-catalyst)

Temperature  Sensor 2 
(post-catalyst)

Back pressure
Alarm box

DinLog Display

NOx Sensor 2 
-optional

(Downstream)

Flow



AGR – with superclean Gas
Closed Loop Lambda controlled and combined 

with PFS and Trottle Regeneration



- Instruments 
for Solid Particle Size and 
Number Concentration for  
Homologation and Curb Side Control

- Legislation 
must include Number 
Concentration, Particle Size and 
Particle Substance





Volatile Separation, Size Classification 
and Particle Counting acc.to ECE-PMP



How a Vehicle Tailpipe can look
after 85‘000 km



Further TTM Information

• Nanopartikel-Konferenz ETH Zürich    
www.nanoparticles.ethz.ch

• Partikelfilter-Seminar HDT TTM                                          
www.hdt.de

• VERT Filter Liste                                                           
www.environment-switzerland.ch/uv-0607-e

• Database 4500 DPF in Switzerland
www.akpf.org

• 2 Books on DPF published 2004/5 by EXPERT                       
www.expert.de

• 30 SAE-Papers and other technical Publications

http://www.nanoparticles.ethz.ch/
http://www.hdt.de/
http://www.environment-switzerland.ch/uv-0607-e2
http://www.akpf.org/
http://www.expert.de/
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