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Emission Fraud
is frequently detected in the USA since

the authorites have the obligation by

the CAA to test new cars after 

introduction and inspectors are free to

decide how to test. In Europe ………….

The most famous story - quite similar

to the VW Scandal 2015 happended in 

Y 1998 with HDV 

(when J.Lemaire was Director of MECA 

and underwent testimony)

reported by the EPA report «asleep at 

the wheel»

Sanctions are alwas high and the fines

are is traditionally used for emission

reserach (we got two research oders

from CARB out of this)



The problem is weak or missing controls                         

The Classic Control Paradigm requires four 

Levels of Emission Control

A.  On-board Functionality and Safety

B.  Homologation of New Engines

C.  In Use Compliance and Manufacturing Conformity

D.  100% Periodic Control of in-use Fleet PTI                                           

with diagostics of engine and all EC-elements

These 4 objectives should never be mixed nor can any of them be

abandoned for whatever political or financial reasons

A-C can be manipulated  real world emissions will be higher

D can not be manipulated and guarantees lowest possible emissions



Background and Time Table:                  1 

• IUC: before 2000 EU abandons «in use compliance test» 

• PTI: 2014 EU abandons «periodic technical emission inspection»                    

EU recommends by Directive 45/2014 that member states limit it to EPTI 

= check of ECU and use PTI only for safety aspects

 Given this guarantee the manufacturers knew hat once they have passed

homologation no further emission control will happen

 Manufacturer use this «license» to limit emission reduction to test cycle

conditions which reduces development costs, product costs and operating

costs. 

 This strategy is in hidden in software but opens opportunities for in-use

manipulation, which now seems to become common.

• July 2015: WVU reveales the existance of defeat devices in VW-cars

• Sept.2015: CARB-letter (which we received next days)



Unbelievable: EU-commission abandones 

periodic emission test



The Time Table:                                     2

• Nov.2015: VERT proposes public comment to demonstrate the perfect

nanoparticle filtration of these cars – members refuse

• Jan.2016: VERT publishes NPTI proposal for DUH to be used in an   

EU-hearing

• 22. Sept.2016: A.Mayer invited as expert in the official and public

hearing of the German Parliament Berlin

• Oct. 2016: German Minister Dobrindt requires AU re-introduction – AU 

means for Diesel just free acceleration, which is not sufficient; but PN is

already part of the new proposal

• NTO publishes 7-10 % DPF failures in LDV in July 2016 

• 23.Nov 2016: VERT kicks off NPTI working group with NL, D, CH, EU-

JRC to design new PTI for vehicles with DPF and SCR  new PN 

instruments will be required and a load step test procedure



Monitoring 

a German 

Highway

1987-2004

Clear indication for 

emission control (in 

this case just DOC) 

malfunctions, nobody 

wanted to agree to 

our explanations 

during BUM/Bonn 

hearing Sept 2005  
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EU limits Emission of new cars 

and establishes Air Quality Limits 
frequently exceeded  sanctioned by EU-commission

EU-Direktive 1999/30/CE für AQ



Why is Formation of Nitric Oxides unavoidable  

• Air contains 70% N2

• Combustion of Fuel with Air produces

much NO, some NO2 and a little N2O 

• Zeldovich showed that this

accellerates > 1200°C 

The Challenge

• Improving combustion needs

increased temperatures - Carnot

• Modern engines emit higher NOx than

older ones

 de-coupling of combustion and emission control permits 

good combustion, low CO2 and eliminating emissions   



Why is Formation of UFP unavoidable  

• Source one is the fuel injection

inhomogeneity forming soot

• Source two is lubrication oil

metal compounds

• Source three is friction metals, 

vaporized and renucleated

Primary particles have a diameter of 20 nm

they agglomerate very fast 

We measure about 1-10 Mio P/cc with old

and with new engines in the tail pipe



The good News: we have a Toolbox of 

very efficient Exhaust Gas Cleaning 

Devices by Aftertreatment 

• DOC Diesel Oxidation Catalyst 

• SCR Selective Catalytic Reaction 

• EGR from downstream DPF for light load DeNox

• LNT Lean NOx Trap  

• DPF Diesel Particle Filter 



SCR + DPF  
expensive and bulky

but coming

SCR on DPF 

Red  SCRoF (1040mm)

Purple  SCR-only (868mm)

12

Source: LIEBHERR Dr Regis VONARB 



Exhaust Temp.in different Test Cycles

100

150

200

250

300

350

400

0 200 400 600 800 1000 1200 1400 1600 1800

Time [s]

T
a
il
p

ip
e
 T

e
m

p
. 
[°

C
]

NYCC
BRAUNSCHWEIG

WHTC

ETC

NRTC

w/o DPF, w/o SCR

Lower operation Limit of SCR-System with Ad-Blueb



NOx Reduction Efficiencies in Dynamic 

Cycles and Real World                                          

can be very high, if …



The Success Story is true for PM/PN/BC: 

Cleaning the Air by DPF in Switzerland
Monitoring BC at the motorway crossing Härkingen



Appearance and reality are far apart! Diesel NOx 10x higher than gasoline vehicles 

The NOx problem of diesel PCs & LDVs is 20 years old – that’s the scandal

NOx emissions of gasoline & diesel vehicles

Chen & Borken-Kleefeld  Atm. Env. 2014, 88, 157-164

10x

From chassis dynamometers to on-road measurements

10x



PM OK but NO2 ?



The famous

WVU-Report 
M.C.Besch is

Prof.Czerwinski’s student

A.Thiruvengadam also 

frequent ETH-NPC speaker

published May 2014

This investigation

was commissioned by ICCT

not by the authorities



The Authors: 

Dr. Arvind Thiruvengadam, an assistant professor, at the Center for Alternative Fuels Engines and Emissions at West Virginia 

University. As a graduate student, he helped test emissions using a mobile lab.CreditTom M. Johnson for The New York 

TimesMORGANTOWN, W.Va. — The scientific detective work that forced Volkswagen into a $15 billion settlement began with a 
handful of researchers armed with just $70,000.
For years, the research team at West Virginia University, which first noticed big discrepancies in Volkswagen’s diesel emissions, has 
scrounged for grants and research funding to survive. Only a fraction of its $1.5 million annual budget comes from the university, 
and that is being cut.
“I still have sleepless nights trying to figure out how I’m going to pay the guys the next pay cycle,” said Dan Carder, director of the 
university’s Center for Alternative Fuels Engines and Emissions.
The success of Mr. Carder’s David against Volkswagen’s Goliath illustrates the huge disparity in resources between carmakers and
oversight groups. The road testing technology that exposed Volkswagen to a raft of criminal investigations and lawsuits never 
attracted much interest — or money — from regulators or carmakers until recently, and that is still not certain to relieve the group‘s 
financial pressure.

http://www.nytimes.com/topic/company/volkswagen-ag?inline=nyt-org
http://www.nytimes.com/2016/06/29/business/vw-diesel-emissions-us-settlement.html?ref=topics
http://topics.nytimes.com/top/reference/timestopics/organizations/w/west_virginia_university/index.html?inline=nyt-org
https://cafee.wvu.edu/
http://www.nytimes.com/2016/07/20/business/international/volkswagen-ny-attorney-general-emissions-scandal.html


The famous 

CARB Letter 
signed by Annette Hebert

frequent ETH-NPC-speaker
which we received few days 

later thru J.Lemaire’s network



NPTI

VERT-Response 

January 2016
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PUA 5/18 

Berlin 22.9.2016

VW-Scandal

Parliament 

Hearing

A.M.invited expert

2
σκανδαλον = Stolperstein, Falle, Verbrechen



PUA 5/18 

Berlin 22.9.16 – AM

VW-Scandal

Text submitted
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My «Pladoyer»: Emphasis on 6 Points  



My «Pladoyer»: Emphasis on 6 Points  



Success faster than expected:

Oct. 2016: 

German Minister Dobrindt 

requires AU re-introduction 

AU means PTI emission check, 

for Diesel free acceleration, 

which is not sufficient – NPTI

January 2017

EU-introduces

market surveillance

which includes

in-use compliance



Before Closing

we should leave the style                                         

of witch-hunters

and try to get things in perspective

of technical objectives

with respect to health effects



NO2/PM10 

in Urban Air 

NO2 (1 hour)

Health Threshold 400 μg/m3

EPA 2016 (asthmatics)

Limit EU, USA:  200 μg/m3

Limit CH: 100  μg/m3

Actual Data and 

Exceedances

up to 300 μg/m3

, USA

PM10 (annual)

Actual Data 

and                        

Exceedances

up to 1000 μg/m3

during several days

in Beijing  

Limit EU: 50 μg/m3

Limit CH: 20 μg/m3

Health Threshold < 10 μg/m3

WHO 2012: carcinogen class 1



Health Impact Worldwide  Priority for PN
newest numbers by WHO 2012, Max Planck and Harvard 2015
ALRI:   acute lower respiratory illness

IHD:     ischaemic heart desease 

CEV:    cerebrovascular desease 

COPD: obstructive pulmonary desease

LC:     : lung cancer 

10’000 killed per day - 20’000 by 2050 ( > 50 per day in Mexico City); 

PN NOx



NOx/PN 

at the Endpipe  

NOx - raw >1000 mg/km

Limit Value Euro 6: 80 mg/km 

With

defeat

devices

up to

20 x limit

Proper 

Technology

PN – raw >1014 P/km

Limit Euro 6: 0.6 x 1011 P/km

5    mg/km

BAT < 1010 P/km

No defeat

devices



Summary 

• Automotive Industry is not guided by ethics principles in 

emission reduction but by commercial objectives 

BAT and «polluter pays» must be enforced by law

• Problem will be solved very soon be new EU-legislation

 Real-Driving-Emissions RDE; in force for HDV

 In-Use-Compliance = Market Surveillance

 Periodic Emission control during PTI  VERT NPTI

• Focussing on NOx-effects only and underestimating PN-

effects has driven public debate out of control

 C40 incl.mayors of Paris, Madrid, Athens, Mexico will ban

Diesel by 2015 from their Diesel /2.12.2016

 ETH-NPC Focus event on «will Diesel survive?»  to put

engineering facts against unprofessionalism VERT

NPTI working Group (VERT, TNO, UBA, JRC et al) will provide

technical details on instruments and procedures for new PTI




