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VERT Research Projects and worldwide
market support for air quality
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Research to enable Best Available Technologies

= Continuous research and development for solutions to reduce harmful
substances to lowest possible level

= Continuous improvement of measurement devices to detect lower emission
EVES

= Continuous improvement on certification procedures to enforce and qualify

innovative solutions

= The request for Best Available Technologies enforces innovation and markets

to the benefit of the society



Goals and intension for
Industrialization | Mobilization

= Economical growth

= Technological development
= Value creation

" Prosperity of the society

= Higher living standards

= Higher mobilization
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Side Effects of
Industrialization | Mobilization

= Pollutants released to the environment

= Anincrease in automobiles

= Congested cities

" |ncreasing per capita energy consumption
" |ncreased health effects

= Poisoning of water
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Canada

ERT camied out the DEEP project
(Diesel Engine Emissicn Project)

since 2003 with Camadian mining com-
pamies to reduce emissions for ocoupa-

ticnal health reasons, which is now in

force.
USA

eaming up with regional and local
clean air authorities several retrofit

projects were implementaed in the Uni-
ted States, e. g., retrofit of construction
machines. VERT filters were approved
by the Mational Institute for Ocoupati-
onal Safety and Health (NID5H) and the

City of New York

Mexico

Mexim City has been in long cont-
act with VERT. Cwer years we have
been supporting the regional adminis-
tration of Maxico City in improving the
air quality, e. g., with the retrofit of DPF
systems, implementad stricter in-use
compliance checks of cars using VERT
particle number metrology 2017.

Colombia
L1 (IIEIIELIRLLY ]
C olombia retrofitted city buses in Bo-

gota with a DPF and implemented
a new emission legislation under VERT
guidance from 2012 and recently intro-
duced a law that forces periodic techni-
cal inspections of diesel cars. This re-
gulation is based on VERT s successful
European project MPTL

Chile
LI LTI IIL LI NIRRT I LTI ELIINII LI LI IIRLL LT ]
antigo de Chile started in 2004 to
work with VERT and conseguently
enforced DPF in the whole metropo-
litan bus fleet from 2008. Retrofit of
comstruction maschines in all public
works is following and, like Colombia,
Chile implemented periodic tachnical
inspections of in-use diesel engimnes.

Switzerland

witzerland has retrofitted not only

all construction machines (50,0004
filters), but as well buses, locomotives
and ships with a particle filter ten years
before other countries started.

United Kingdom

ERT member companies retrofit-

ted more than 4,000 buses of the
public transport system in London, Bir-
mingham, and Manchester. The perfor-
mance of the SCRT systems are control-
led via telematic systems.

Germany

n Germmany, e. g., several retrofit pro-
jects for construction machines were
carried out. E. g, systems in Berlim,
Bremen, Frankfurt and Stuttgart wera
equipped with DPFs. Germany also ac-
cepts VERT nules for its environmental
ZOMes.

— lsrael

Mnst railway lines in lsrael are not
electrified. Therefore, many diesel

— China
hina is widely known for its poor air
quality in its megacities. it was one
of the first international VERT projects
to support regional authorities with
retrofit projects for city buses, transit
buses and construction machines in

Beijing, Nanjing and Xiamen. VERT ela-

borated the new PN-based legislation
with the Chinese Government.
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South Korea

locomotivas are still in-use. VERT mem-
bers retrofitted the locomotives with
modern DPFs in addition to retrofit of
buses, trucks and waste collectors in
Haifa and Tel Aviv based on VERT quali-
ty parameters.
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Vert has besn supporting Iran sin-

ce 2012 in developing modem air
quality legislation — implementad in
2016 with the reguirement that every
new HD-Diesal wehicle, imported or
produced domestically, must have a
VERT gualified DPFE.

L R

uite mew is the cooperation of

VERT with South Korea. Korea
Automobile Environmental Assodation
(KATA) and VERT agreed upon a mutual
recognition of its filter certificates. VERT
members have access to the upcoming
projects in Korea.

Australia

As in Canada, VERT implemented a
projects with the Australian mining
industry to minimize health risk for un-
derground workers.




Number of installed DPFs (retrofit) with VERT certification in thousands of systems / 2001-2020 (*NR = Non-road)

2001 - 2005 2006-2010 2011-2015 2016-2020

Bus  Truck MR* Truck MR Bus Truck MR Bus  Truck MR

Switzerland 3 1 7 1 3 2 1 8

Germany 20 50 5 50 40

Italy

France

Great Britain

EU Rest

EU indoor

USA

Latin America

Iran

Israel

Korea

Japan 30

China 4

Asia Rest -

Sum 249

Total 486

Total 1,205 (Europe: 541)
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whyis NPTl soimportant:
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A Europaan working group, initia-
ted by VERT in Docomber 2016, has
developed a new tampor-proof me-
thod to check the quality of exhaust
after-traatment systoms of diesel ve-
hicles.

Now devices for talpipe measuse-
mants were dovaloped. The systoms
count the Partide Number (PN) of
tho exhawst gas fiow in  the tailpipe.
Amongst others, the Nethedands, Ger-
many, Bolgium, and, as the fist two
non-European countries, Chile and Co-
lombia have decided to introduce the
naw mathod.

In Germany, the so-callad NPTI ("New
peniodic tachnical inspoction”) will start
on January 1,2021. The PN value & con-
sidered to ba much more reliable than
the asrent OBD method (On-board

diagnosis) and the former inaccurste
opacity test. OHD means that tho tast
enginear plugs a2 device into the cc
Tha diagnosis of tha afor-treatment
systom sends only an electronic mes-
saga of failure modes to the display of
tha connected testing device. Thera is
no exhaust assessmant. The now mo-

bile maasusing method makes it, . g,
for the police possible to reliably check
on-site in less than a minute whather
the axhaust system &= defoct or has
been tampared.

Control measuramants of vehides
randomily salected from traffic, carried

2%

of all Diesel cars
drive with a defect DPF

out by VERT togethor with the Nethar-
lands Organisation for Applied Scen-
tific Resaarch (TNO, Natharlands), the
GOCA Institute Bagium) and by the
Agancy for Waste, Wator, Enargy and
Arr (JWEL, Switzeeland), showed that
up to 12 parcant of Ewo 5 and Euro 6
diesel wehides had no cosrect working
particlate fiter. Tha new portable
measuring instruments ware prosan-
tad for the first time in Ducbendorf
noar Zurich at the annual VERT Forum
in March 2015

So far, aound ten manufacturors
have deweloped dewices in accordan-
ca with the new standard of the Dutch
Matrology Istitute (NMI), which came
into force in June 2019. Garages and
testing institutes can buy the devices
to cary out the naw mathod. Systems
will cost around 5,000 to 8,000 Ewros.

Mr. Mayer, can you tell us, why
NPTl s so important?

Every car with a dofect DPF axceads
limit values by far. Moasuroments of
VERT show, that a new EURO V1 car
with 2 correct working DPF distibu
tes nearly no partides. During a
car with a new DPF omitted about 200

particies per cubic centimeter. The am-

biont 2ir had serveal thousands par
ticdes per cubic contimoter. A diesal car
with 2 dofoct DPF emitted about four
million partides.

How & 1t possible that so many
DPFs fall?

any other car companent

tend to malfunction over time, 2.g. by

chanical damage. Bosides that, itis

qJ’D ommon that car owners mant
pulate or romove DPF systoms.

How did the NPT initiative start?

7 tomber 2016 we attended on
bekalf of VERT an axpart hoaring in the
German parkam, Politicans wors
looking for an alternative for the O
method. There ware Senply too many
manipulations. The tost was sasy to
tamper and therefore uscles:

Who wers the mambars of the NPTI
working group?

Sevaral tochnical inspection insti-

tutes, e. g, TNO from the Nethedands
and Spain but aso the Gesman TUEV
Sued, became members of tha VERT
initative. The European Commission
also supported us. The measuring de-

vico industry has been very active and
devalopod now systoms

How long will the test last and what
will consumars have to pay for it 7

In Germany, tha test can be carned
out during the i
testing facilitios like the TUEV. t wil
take only half 3 minute and the car
owner wil have to pay about 30 Ewos.
Thes is 2 good invastment in air quality.

What will happen In case of a de-
foct DPF?

Tho DPF has o be
doanad,  sepaired
or mphcod VE
baliewes ®atin
this casa, often
the car manu
facturees  2re
aso obliged 1o
taka action.

They guarantea
the statutory ames-
sion lovel of the type
approval for five yoars or 160,000 kilo-
matres. It will be vory interasting 1o see
how the automotive industry will react

About Andreas Mayer

Dr. h.c. Andraas Mayer is global
by rocognized as a leading senior
axpert in the fiedd of nanopar-
i is holding
the pasition as Chief Scientific OF
ficer of VERT since 1956,

amaysrgvert-dpfou
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We keep on going

= Solutions for ocean going vessels

A Newarea?sf:
» Solutions for small and handheld oty
hydrogen,
maChinery e-fuel, fuel-cell

= Solutions for DeNOx Retrofit solutions

= Solution against Virus contamination

. b‘ " . 'a
Applied Training &
emmission ; education,

control ; . government
technology g S consulting
| L
Research
Certification activities and
filter list know-how-
transfer
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Thank you for your attention
your contribution and interest

for your collaboration to work with
VERT on clean air programs



