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PARTICLE

PM 0,1

What is PM 10, PM 2.5, PM 1 and PM 0.1?
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NANO PARTICLES

Pollution with fine particulate matter globally caused about 2,9 Mio. premature 
deaths in 2016! 
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Diesel Particle Filter (DPF)

Advantages: 
▪ DPFs reduce the particle emissions in the size range 

of
approx. 20–300 nm (PM0,1 & PM1) by 90–99%

Disadvantages:
▪ DPFs require a regeneration 

If a regeneration is not possible (e.g., city driving)
the DPF gets damaged and needs to be replaced
→ 1500–2000 Euro

▪ DPFs increase the fuel consumption
▪ DPFs reduce the engine power

What are the consequences???
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Checking Diesel Particle filter (DPF)

Possibilities to detect a defect or manipulated filter system

Particle MassThermal Particle Number

Effectiveness 


Effectiveness 


Effectiveness 



Opacity

Effectiveness 
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Diesel Particle Filter (DPF)

[1] Buekenhoudt et al. (2019), PN study - New fine particle emission measurement for the assessment of the quality of the particulate filter during the 
periodic inspection of diesel vehicles

Conclusion GOCA Study:
▪ Major part of vehicle population 

(above Euro 5) < 50 000 #/cm-3

▪ A low number of cars show PN 
values > 1 Mio. #/cm-3

▪ In between there are very few 
vehicles

▪ Those few vehicles (10%) above 1 
Mio. #/cm-3 were responsible for 
the major part (90%) of the PN 
emissions in this campaign
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https://www.facebook.com/story.php?story_fbid=456142263853528&id=100083732741915&mibe
xtid=WC7FNe&rdid=bmDeVQhZUESAb71E

https://www.facebook.com/story.php?story_fbid=456142263853528&id=100083732741915&mibextid=WC7FNe&rdid=bmDeVQhZUESAb71E
https://www.facebook.com/story.php?story_fbid=456142263853528&id=100083732741915&mibextid=WC7FNe&rdid=bmDeVQhZUESAb71E


| AVL DiTEST | 24 Juli 2024 |/ 9Public

Comparison 
legislations

Background

Comparison DE, 
NL, CH, BE

Measuring 
Principle 

Calibration
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AFFECTED VEHICLES

EURO 4 EURO 5 Euro 5b EURO 6

Germany

Netherlands
(  ) (  ) (  )

(  ) (  ) (  )

Belgium

Switzerland

* *

* * *

( ) … Equipped with DPF & not oficially
 *  … in case of suspicion
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Specification particle counter

▪ Counting efficiency as key criteria for particle counter specification

▪ The counting efficiency describes how well/ poor a particle number measuring device 
can measure the particle number concentration, depending on the particle size, 
compared to a reference device.

▪ Interpretation counting efficiency

▪ <1 or 100%… the counter underestimates
→ Not all particles were detected.

▪ >1 or 100%… the counter overestimates
→ Some particles were measured multiple

times.

Toleranzbereich für Zähleffizienz lt. PTB-A 12.16
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PN DEVICE SPEC. (COUNTING EFFICIENCY)

Germany Netherlands Belgium Switzerland

Counting efficiency

Status of approval 
AVL DiTEST COUNTER

Counting efficiencyCounting efficiency Counting efficiency Counting efficiency

Status of approval 
AVL DiTEST COUNTER

Status of approval 
AVL DiTEST COUNTER
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OFFICIAL PN PROCEDURE

0                          0:30                        1:00                         1:30 2:00                        2:30

Belgium

Netherlands

Germany

Switzerland

Speed increase

Measuring phase 1 Measuring phase 2 Measuring phase 3

Measuring phase

Measuring phase

Simplified Msmt Official Msmt

Measuring phase

Measuring phases

Result

Result

Result

ResultResult

Fast Pass?
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Pass: measured value < 250.000 cm-3

Warning: measured value: 250.000 – 1.000.000 cm-3

Pass/Fail: measured value > 1.000.000 cm-3 

Pass/Fail: measured value < 1.000.000 cm-3

Fastfail: measured value > 2.000.000 cm-3

Pass/Fail: measured value < 250.000 cm-3 

Fastpass: measured value < 50.000 cm-3

LIMIT VALUES

Pass (simplified Msmt): measured value < 100.000 cm-3

Pass/Fail (official Msmt): meas. value < 250.000 cm-3 

Belgium

Netherlands

Germany

Switzerland
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Measuring Principle

Background

Comparison DE, 
NL, CH, BE

Measuring 
Principle 

Calibration
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Tecnologías de medición de material particulado

Contador de partículas por condensación Cargador por difusión

CPC Pro‘s

• Alta precisión y sensibilidad (se pueden 

detectar partículas individuales) 

• Procedimiento establecido para las 
mediciones de PN en automoción 

CPC Con‘s

• Rango de medición limitado a la parte 

superior (CPC típicos de automoción 

hasta aprox. 30000 cm-3)

• Equipo en su mayor parte problemático 

(tóxico, no inodoro, es necesaria una 

eliminación especial) 

DC Pro‘s
Rango de medición adecuado para 
mediciones en el tubo de escape

Diseño compacto, robusto y de peso 
razonable/portátil

Económico, tiempos de preparación y 
calentamiento cortos

DC Con‘s

Dependencia del tamaño de las partículas

Requiere una fuente de alta tensión 

Dependencia de la morfología de las

partículas 

Se condensa vapor 
sobresaturado sobre las  
partículas incrementando 
su tamaño con lo cual se 
puede medir con métodos 
ópticos
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AVL DiTEST Approach

Project started in 2016 together with

• AVL List
→ 17 years of experience in the field 
of industrial particle counting (CPC & 
Advanced DC / AVL EPC).

• Graz University of Technology
→ cutting-edge research in the field 
of gas and aerosol sensor systems, 
established partner in H2020 
projects (DownToTen, CARES, 
SensMat) 

• AVL DiTEST
→ 25 years of experience in 
developing and servicing emission 
test equipment for PTI
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Advanced Diffusion Charging

b)

Particle charging:

• Ionizing of carier gas 
by high voltage (0–5 
kV) at thin corona wire

• Mixing of particles and 
ions → diffusion 
charging

Modulated 

precipitation
• Pulsed deposition of 

particles by electric 
field (0 – 2 kV)

• Enables the 
measurement of 
particle number 
concentration

Detection at Faraday 

cage
• Measurement of AC 

current signal caused 
by charge modulation 
within Faraday cage

• Sensitivity: ~1 fA
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Calibration

Background

Comparison DE, 
NL, CH, BE

Measuring 
Principle 

Calibration
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Calibration @ AVL DiTEST

Some facts:

✓ First independently certified ISO 17025 
accredited calibration laboratory in Graz and 
Cadolzburg (Germany)

✓ Fully automated calibration. 

✓ Calibration of 6 AVL DiTEST Counter 
simultaneously within 30 min

✓ Automatic generation of calibration 
certificates

✓ Up to 3200 calibrations per month and 
location



CALIBRA SAC

Acreditación INACAL 

ISO 17025 



| AVL DiTEST | 24 Juli 2024 |/ 23Public

Technology & 
Know How 

from
one Hand

AVL DiTEST Counter

Background

TechnologyCalibration 

Service
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AVL DiTEST Counter
A PN DEVICE FOR EVERY DAY 

WORKSHOP WORK

▪ Robust aluminum sheet housing 

▪ IP 54 certified 

▪ Extremely short warm-up times 

▪ Smart self-test functions 

▪ Large, easy-to-read LCD display 

▪ PC communication via stable Bluetooth 
connection or USB. 

▪ Efficient measurement processes 

▪ Also suitable for petrol vehicles 

▪ Counting efficiency curve can also be adapted for 
future legislation. 



www.avlditest.com
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