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What is VERT ?

1. VERT = 

Verification of Emission Reduction Technologies 

2. VERT is a Diesel Particle Filter Testing,                             
Certification and Quality Control System

3. VERT is a Trade Mark 

for Particle Filters of Best Available Technology

4. VERT is a non-profit Association (based in CH)               
of Filter Manufacturers, Engine Builders and 
Associates ï24 members 



Å In Depth Testing of Exhaust Gas Filter Structures for 
Nanoscale Filtration (Physical Properties)

Å In Depth Testing Chemical Phenomena in Exhaust Gas 
Filter Structures 

Å Testing a complete DPF system

Å Type Approval of one filter per filter family

Å Endurance Testing on Typical Vehicle Application

Å Testing is Worst Case oriented 

Å Best Available Technology is the moving Target 

Ą Testing of each Combination Filter + Engine not required

Concept of VERT-Testing



DOC 
Reduction CO, HC 

Production

NO ĄNO2  

SO2 ĄO3

No Effect on Particles
(M.Maricq)

http://www.flickr.com/photos/kalt/251697872/
http://www.flickr.com/photos/kalt/251697872/


SCR 
reduces NO and NO2

but no effect on particles

nor CO, HC, PAH 

and needs elevated exhaust temperature

Ą SCRT coming

http://www.flickr.com/photos/kalt/251697872/
http://www.flickr.com/photos/kalt/251697872/


DPF 
reduces PM, PN

and if catalysed  CO, HC, PAH

operated with FBC also NO2  

and with SCR-coating even NO2

but can also be a Chemical Reactor  ?

with extremely long residence time

 

http://www.flickr.com/photos/kalt/251697872/
http://www.flickr.com/photos/kalt/251697872/
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Step 1
VERT Certification

= Type Approval 



Swiss Standard  

(Techn.Norm)
How to measure 

and characterize

Nanoparticle 

Filtration systems for

Combustion Engines 



Test Setup
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Change from unspecified PM to solid 

Particle number PN and size 
In Switzerland 10 years before EU-PMP 

 
 



Size distributions
Liebherr Diesel
110 kW
8 operation points of                             

ISO 8178/4 C1 test cycle 

OP 8 = idle

Sampling: 300°C,                               

Dilution Ratio DR=100



Test Setup for size-

specific particle analysis

ELPI ïImpactor
13 size classes                      
30 nm ï10 ȉm



0.0E+00

2.4E+05

4.8E+05

7.2E+05

9.6E+05

1.2E+06

0 4 8 12 16 20

L
Q

1
 D

C
 [

m
m

2
/c

m
3
]

time [s]

Free acceleration with DC, with / without DPF

measurement 4 measurement 5 measurement 6

w/o DPF

with DPF

Extreme Transients « free acceleration » 

with DC-signal, with / without DPF



Main requirements of

VERT filter test

Å High filter efficiency 97 %:                                      
highest space velocity,                                             
highest temperature,                                                        
clean,loaded,regenerated and during regeneration                                              
new and aged,                                                           
all particle sizes 20-500 nm   

Å No secondary emissions

Å Durability of filter quality 

Å Regeneration of the filter
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Filtration Mechanisms



Filtration Risk in the Middle Size Range

 
 



Strange Coincidence 

The most sensitive size 

range                of the Lungs

is the most intensive 

emission range of the 

Engines

and the weakest size range 

of Filtration 

The Lung is an open door 

for  engine emitted ultrafine 

particles in this size range


