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¢ PakokaasupaastOJa ra 0|tetaan Osana
moottoriajoneuvojen teknisia maarayksia

= Kaikkien markkinoille tulevien uusien autojen
tulee olla yhtenaisten maaraysten mukaisia
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http://www.vca.gov.uk/legislation/information-notices.asp

Mitka ovat paastOJen sallltut enimmaisarvot
Miten paastot mitataan:
laitteisto |
gy glp§sgee{f
ajo-ohjelma
Soveltamisen aikataulu



http://www.vca.gov.uk/legislation/information-notices.asp

Kipinasytysmoottoriset (Sl) - Bensiini, E85

Euro5/Euro6 raja-arvot - Ottomoottorit

vhdiste | yksikko | Euro5a | Euro5b | Euro6b | Euro6c
THC 100 100 100 100
NMHC 68 68 68 68
NOx mg/km 60 60 60 60
CO 1000 1000 1000 1000
pmt 5 4.5 4.5 4.5
PN Nb/km i i 6.0*E11°| 6.0*E11

! vain suoraruiskutteiset (GDI) moottorit

° PMP-mittausmenetelma (UN-ECE-R83, suppl. 7.)

3 6.0%E12 raja-arvoa voidaan soveltaa 3 v. ylimenoajan




Euro5/Euro6 raja-arvot - Ottomoottorit

Kipinasytysmoottoriset (Sl) - Bensiini, E85

yhdiste | yksikko 07/2016>| 07/2017>
THC

NMHC

NOx mg/km
CO

Pm' Raja-arvot kaasumaisille paastoille
PN Nb/km | pysyvat samoina 2020 asti

! vain suoraruiskutteiset (GDI) moottorit

° PMP-mittausmenetelma (UN-ECE-R83, suppl. 7.)

3 6.0%E12 raja-arvoa voidaan soveltaa 3 v. ylimenoajan



Euro5/Euro6 raja-arvot - Ottomoottorit

Kipinasytysmoottoriset (Sl) - Bensiini, E85

vhdiste | yksikko | Euro5a | Euro5b | Euro6b | Euro6c
THC 100 100 100 100
NMHC 68 68 68 68
NOx 60 60

Suurimmat haasteet liittyvat

CO . e eeep s —3000
0 hiukkaspaastoihin > o

PM o) 4.5 4.5

PN Nb/km ; 6.0*E11°| 6.0*E11




Puristusytysmoottoriset (Cl) - Diesel

Euro5/Euro6 raja-arvot - Dieselmoottorit

vhdiste | yksikko Euro5a Euro5b Euro6b/c
NOx 180 180 80
HC+NOx 230 230 170
mg/km
CO 500 500 500
PM 5 4.5 4.5
PN Nb/km - 6.0*E11 6.0*E11




Euro5/Euro6 raja-arvot - Dieselmoottorit

Puristusytysmoottoriset (Cl) - Diesel

vhdiste | yksikko Euro5a Euro5b
NOXx 180 180 —
HC+NOX mg/km | Suurimmat haasteet
o __ liittyvit NOx-paistdihin 299
PM o) 4.> 4.5
PN Nb/km - 6.0*E11 6.0*E11
SCR SYSTEM LEAN-NOx TRAP (LNT)
7" N 4
m \ . Lean Rich
I H 1 S RN TN
. UreaDosing  NH, Oxidate o —
Oxidation System Sataiyst NO, Adsorption NQO, Reduction
Catalyst
e J -




Pakokaasujen mittaaminen - henkildautot
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Pakokaasujen mittaaminen - henkildautot

EUROPEAN UNION

DRIVING CYCLES
URBAN (ECE) + EXTRA-URBAN (EUDC) CYCLES

Speed (km/h)

Lenght: 11.007 km
Duration: 1180 s

Max. speed: 120 km/h
Average Speed: 33.6 km/h

120 I Part One Part Two ———
100 4
80 1
60 {
40 |
SIMTA A
BS o | I
0 Time (s)
— 195 —sfe— 195 —f— 195 400
1180
BS: Beginning of Sampling, engine start
ES: End of Sampling
Urban cycle = 820 s
Euro 3* Urban + Extra-urban cycles = 1.180 s (MVEG-B)Revised
onw. Urban cycle = 780 s (-7°C)
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Air quality in Europe — 2014 report

s\l}
European Environment Agency > )

\“ European
;‘l;’,'-') Environment

Agency

= Violations of EU Air Quality
Standards (NO,) are reported
by almost all Member States,
despite
= advances in EU Emissions

Regulations (Euro4> Euro5>
Euro6), and

= slight falling trend in annual
mean NO, concentrations

= Therefore, NOx and especially
direct NO, emissions from
motor vehicles remain as a
serious problem

11



Q‘I European
*;,) Environment

Agency

Figure 4.8 Attainment situation for annual limit value of NO, in the EU-28 (2012)
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Note: The graph is based on the annual mean concentration values for each Member State. For each country, the lowest and

the highest value observed {in pg/m?) are given, and the average value is given as a dot. The rectangle gives the 25 and
75 percentiles of the observed values for each country. The limit value set by EU legislation is marked by the red line.

Air quality in Europe — 2014 report
(EEA Report No 5/2014)
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MIND THE GA Laboratorio
vs. ’normaali litkkenne”

NDERGROUND |

“J= TRANSPORT &
= ENVIRONMENT
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icct

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

http://www.theicct.org/

“J= TRANSPORT &
= ENVIRONMENT

https://www.transportenvironment.org/
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http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj5nZ6yuMXOAhWLhSwKHYd6BNEQjRwIBw&url=http://www.theicct.org/&psig=AFQjCNEvKe9hp5kZCCu_q6n9tp7dDwIaOg&ust=1471419894235887
http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwi27Ozf9MXOAhXGkywKHXT-DIQQjRwIBw&url=http://www.hornsbylaw.com/atlanta-whistleblower-lawyers&psig=AFQjCNESBonoz1KMuYOGXxaRBkAMZYLFdw&ust=1471436082266819

i == TRANSPORT &
3 Mind the Gap = ENVIRONMENT

Difference between official car CO, test results and real-world emissions in 2014

No gap between

official and
real-world emissions Gap between official and real-world
0% 10% 20% 30% 40% 50% 60%

< N SN
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7 , A\)
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BMW 3-series = -
Mercedes A-Class i

PN\~ - NN ‘
Sm=p=r
= amliam

| " " e
Hg

Toyota Auris =
F N

' Peugeot 308 - 16
Source: derived from Spritmonitor data from ICCT, 2015 Transport & Environment


https://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiGjpufwcPOAhVDLZoKHR8SCosQjRwIBw&url=https://www.transportenvironment.org/publications/mind-gap-2015-closing-chasm-between-test-and-real-world-car-co2-emissions&psig=AFQjCNGu1VdwTrvt-g8qWSETJC1n20eFyg&ust=1471353550584025

Standardisykleissa moottorit toimivat vain

4 %/ &

pienella osalla kuormitusalueestaan

Moottorin kuormitusaste

Quelle: Georghiou; HAW Hamburg, 2007
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Impact of selected vehicle and driving conditions on fuel economy for a typical V’T
mid-sized petrol car

Fuel consumption [/100 km

15.0
Combined
12,5
3.8
Aggressive
ﬁi_r _ Additional driving RDG::
10.0 Real conditicning load . rac
| AT C
Type |
approval
8.8 0.8 0.5 1.2 0.8 88
7.5
FELSINAI
HELSINGFORS
5.0
2.5
| | | |
0.0 Real
world
Mote: The combined value of all these parameters does not equal the sum of the individual values,

as their effects are non-linear.

Source: AVL, 2015,
18



. . )
Sallitut arvot vs. todelliset paastot I CCt

Diesel cars: Nitrogen oxides (NO, ) emissions (in g/km)

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

1.0
/ 0.8
/
0.5\\4,__ g P .
£ I =
:‘ ; 025 -,
4 ; ; 4
I .-’ JI .FIII
] t\ - ‘r
Euro 3 Euro 4
2000 2005
0.8
0.6
/
0.18 T L
‘\:, :_ 0.08\_
r_,u ‘r i )
oty i ey
Euro 5 Euro 6
2009 2014

On-road measured value (Carslaw, 2011) / (ICCT, 2014)
- Euro emission limit

Lahde: http://www.theicct.org/sites/default/files/ICCT_PEMS-study_diesel-cars_2014 factsheet EN.pdf
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http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj5nZ6yuMXOAhWLhSwKHYd6BNEQjRwIBw&url=http://www.theicct.org/&psig=AFQjCNEvKe9hp5kZCCu_q6n9tp7dDwIaOg&ust=1471419894235887

. . )
Sallitut arvot vs. todelliset paastot ICCt

Diesel cars: Nitrogen oxides (NO, ) emissions (in g/km)

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

B Limit
mm NOx emission

Euro3 Euro4 Euro5 Eurob6

o L R I I A TN ]

Lahde: http://www.theicct.org/sites/default/files/ICCT_PEMS-study_diesel-cars_2014_factsheet EN.pdf
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http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj5nZ6yuMXOAhWLhSwKHYd6BNEQjRwIBw&url=http://www.theicct.org/&psig=AFQjCNEvKe9hp5kZCCu_q6n9tp7dDwIaOg&ust=1471419894235887

3,000 range of KBA / BMVI test results

(lower level corresponds to NEDC laboratory test, upper level to max. on-road test result)

EURO 6

voo < N1 EURO 5
EE.DOD
>
E
2 1,500
°
2 .
£
@ 1,000
“ -
o a
=
500
N T FEL T I L
nxhn;! un"mg" N -
HEHHBEHUH
rrrygbilsdiitesi]
S
;mn 5‘
5

Opel Astra 2 00

VW Passat 2 O
Mitsubishi ASX 2 3

BMW 320200 |
Toyota Aurs 2.00
VW Golf Vil 1.6

Renault Kadar 15
Renault Kadar 16!

Suruki Vitara 1 6
Dacia Sandero 151

* VW defeat device vehicles

Opel Zafira 1.8

Jaguar XE 2.00

Hyundai 20 1.1
Porsche Macan 300 V6

Ford C-Max 1.5

Opel Insgna 20

Ford C-Max 2 0N

Land Rover Range Rover Evogque 2 01

Mercedes V250 Bluetec 2.11
Mercedes S 350 Bluetec 3.00

BMW 216 1.8

Mercedes C 220 Bluetec 2 .11

Volvo VB0 201
Honda HR-V 1 81

icct

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

2,000
1,500
1.000
500
laboratory emission limit
98222 §NS555
SESSR2I 2% 5
3g3fsddffiss
£ & g -
i: ¢ ¢
-
o
g

Overview of the laboratory and on-road test results of the vehicle testing program by the German Ministry for Transport.

http://www.bmvi.de/SharedDocs/DE/Anlage/VerkehrUndMobilitaet/Strasse/bericht-untersuchungskommission-volkswagen.pdf?__blob=publicationFile

Lahde: http://www.theicct.org/blogs/staff/first-look-results-german-transport-ministrys-post-vw-vehicle-testing 21


http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj5nZ6yuMXOAhWLhSwKHYd6BNEQjRwIBw&url=http://www.theicct.org/&psig=AFQjCNEvKe9hp5kZCCu_q6n9tp7dDwIaOg&ust=1471419894235887

I t
On-road tests (UK) I C C
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THE INTERNATIONAL COUNCIL
Euro 5 diesel cars ON CLEAN TRANSPORTATION
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https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/535501/vehicle-emissions-testing-programme-web.pdf

Lahde: http://www.theicct.org/blogs/staff/first-look-results-post-vw-diesel-vehicle-testing-france-uk 22


http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj5nZ6yuMXOAhWLhSwKHYd6BNEQjRwIBw&url=http://www.theicct.org/&psig=AFQjCNEvKe9hp5kZCCu_q6n9tp7dDwIaOg&ust=1471419894235887

icct

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

Euro 6 diesel cars
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https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/535501/vehicle-emissions-testing-programme-web.pdf

Lahde: http://www.theicct.org/blogs/staff/first-look-results-post-vw-diesel-vehicle-testing-france-uk 23


http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj5nZ6yuMXOAhWLhSwKHYd6BNEQjRwIBw&url=http://www.theicct.org/&psig=AFQjCNEvKe9hp5kZCCu_q6n9tp7dDwIaOg&ust=1471419894235887

On-track NEDC tests (France)
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icct

THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

Euro 6 diesel cars

Sx Euro & limit

Euro 6 limit

L 3

http://www.developpement-durable.gouv.fr/IMG/pdf/2016-04-07 - DP_Resultats_Commission_UTAC.pdf

Lahde: http://www.theicct.org/blogs/staff/first-look-results-post-vw-diesel-vehicle-testing-france-uk 24
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Germany, Euro 5

{18 cars)

UK, Euro 5

B Cold NEDC
B Hot NEDC
B F7F bag 1 (cold)

B - bag 3 (hot) THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

Kuumakaynnistyksen jalkeen
Nox-paastot paljon korkeammat!

Germany, Euro & UK, BEuro & Us, Tier 2

O =

(20 cars) (19 cars) (20 cars)

MOx emissions from cold-start and hot-restart tests by Germany and the UK, compared to similar test data from U.S. EPA

Lahde: http://www.theicct.org/blogs/staff/emissions-test-defeat-device-problem-europe-not-about-vw o5


http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwj5nZ6yuMXOAhWLhSwKHYd6BNEQjRwIBw&url=http://www.theicct.org/&psig=AFQjCNEvKe9hp5kZCCu_q6n9tp7dDwIaOg&ust=1471419894235887

Summary of defeat device testing protocols used by France, UK, and Germany I ‘ ‘ l

Test France UK Germany THE INTERNATIONAL COUNCIL
ON CLEAN TRANSPORTATION

Dynamometer Test

NEDC Type approval test v v
NEDC test with warm start vV v
NEDC test with variation of hood position, four- Vv

wheel dyno, altered shifting pattern

NEDC but with slightly modified speed trace Vv v

NEDC test in cold ambient conditions (10 °C) v

On-Road Test

NEDC speed trace Vv v v
NEDC but with slightly modified speed trace 4
RDE testing 4 v

Lahde: http://www.theicct.org/blogs/staff/defeat-device-testing-eu-so-far-not-so-good 26
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The 'Dirty 30’ highly polluting diesel cars in Europe and
the national regulators failing to act

<= TRANSPORT &
June 2016 A briefing by | e= ENVIRONMENT

W Who approved the Dirty 30?
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Ei yhtaan VAG konsernin autoa!

1) Ja ) JJ ) )

o= TRANSPORT & w atransenv 7
I = ENVIRONMENT @ transportenvironment.org Source: TEE analysis of results of national investigations in France, Germany and UK



ongelmatijamiten

LR - T - . -

“Hiffih reagbidaan?.



http://www.vca.gov.uk/legislation/information-notices.asp

VT
Havaittuja pulmia ja niiden korjaamisen tilanne

= Pulma

» Tyyppihyvaksymiskokeessa saavutetaan hyvat tulokset, mutta
"todellisessa ajossa” paastot ovat korkeammat

= Havaittiin ensin CO,:n osalta, koska todellinen kulutus (ja CO,) on
Isompi kuin normin mukaan mitattu ja ilmoitettu

= My6hemmin paljastui vakava NOx-paastdomanipulointi (VW et.al.)
= Syy
» Pakokaasukokeen ajo-ohjelma liian "helppo”
= Korjaavat toimenpiteet
= Ajo-ohjelman muuttaminen paremmin todellisuutta vastaavaksi
= Uusi, globaali WLTC-ajosykKili
» Testilampotila matalammaksi (+23°C >> +14°C)

= Status
= "under development”; Euro 6¢ (TA 09/2017)

29



iy .
Uusi "World Harmonised” ajosykli (WLTC)

WLTCVERSION 5 (PROPOSAL)

oW T webum I HGH || EXTRAHIGH
135
120
. [/
2 75 fy !1
= N, -
S 4 N S 2 / 1
& T 2 [T , I
AN A TR I .
e R R S PR FE TR P S R R R R R RN
Time (s)
I MVEG-B wLTC
Length (s) 1.180 1.800
Length (km) 11,007 23,26
Idle time (%) 21,8 13
Vimax (km/h) 120 131,6
Vaverage (km/h) 33,6 46,3
Accel,, (m/sec?) 1 1,6
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VT
Havaittuja pulmia ja niiden korjaamisen tilanne

= Pulma

» Tyyppihyvaksymiskokeessa saavutetaan hyvat tulokset, mutta
"todellisessa ajossa” paastot ovat korkeammat

= Havaittiin ensin CO,:n osalta, koska todellinen kulutus (ja CO,)
on isompi kuin normin mukaan mitattu ja ilmoitettu

= MyOhemmin paljastui vakava NOx-paastomanipulointi (VW et.al.)
= Syy
= L aboratoriossa suoritettava pakokaasukoe voidaan tunnistaa
» Korjaavat toimenpiteet
= Kaytetaan satunnaistettua syklia ja/tai
= "Real World Driving Emissions” (RDE) -lisdkokeet, joissa
mittauksia tehdaan todellisessa liikkenteessa (PEMS)

= Status
* "under development”; tulee mukaan Euro 6¢ (TA 09/2017)

31



PEMS = Portable Emissions Measurement System

T T

v-':m'

T
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REAL DRIVING EMISSION TESTING (RDE)

4 I

Certification in Lab

Test Object — Engine (HD, OF) or Vehicle (LD)
Environmental relevance — limited (Standard cycle)
Standardization — Results can be compared
Reproducibility — yes (most important for development)
Driving conditions — ,straight and without hills*

Ambient conditions — standardized and constant

Test Object — Vehicle, Driver, traffic, environment
Environmental relevance — high since realer world

Not standardized — Results can not be compared

Reiroducibiliti —: not iossible

Ambient conditions — variable in defined limits

33



RDE LEGISLATION TIME LINE -

Definition of test

REGULATION procedures

(EC) 715/2007

PEMS vs. Random Cycle
= PEMS fixed

EU PROPOSAL

RDE in force
From 09/2017

(Application of NTE
limits for NOx and PN)

At type approval
In service conformity

RDE-LDV
working group
established

2016
RDE without Limits

Define NTE limits
for gaseous + PN

2017

RDE for gaseous
And PN emissions

Monitoring Phase
Begins (Sept 2014 =

delayed to Jan 2016)
OEMs Must Begin
submitting Results

2017+

Member state
surveillance



RDE-LDV BOUNDARY CONDITIONS

O —p ITC
Extended Test Conditions
—
Moderate Test Conditions

— O°C
— T
Extended Test Conditions

Vehicle payload and test mass

» The vehicle payload = Driver + test equipment(including
the mounting and the power supply devices)

» The vehicle test mass shall not exceed 90% of the
Gross Vehicle Weight

Ambient temperatures
» Moderate test conditions: 20°C & < 30°C
» Extended test conditions: 2 -77C& <0 Cor>30°C&<35C

Maximum altitude
» Moderate test conditions: = 700 m (sea level)

» Extended test conditions: = 700 m & = 1300 m (sea level)
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RDE-LDV TRIP REQUIREMENTS

Trip Requirements for PEMS Testing

Consist of Urban Rural Motorway

Speed 0 =V < 860km/h 60 =V < 90km/h

90km/h =V
Distance
based %

Min.
Distance

~34% (+10%) ~33% (£10%)

~33% (+10%)

16km

Min. Distance 0
based % > 29%

» The trip duration shall be between 90 and 120 minutes.
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» The start and the end point shall not differ in their elevation
above sea level by more than 100 m.
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= 90 ~ 120min. °
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RDE-LDV OPERATIONAL REQUIREMENTS

Vehicle Operational Requirements

e

”
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Testing shall not be uninterrupted

Data continuously recorded to reach the minimum
test duration

Emissions and other data sampling shall start prior to
starting the engine.

IF the engine stalls, it may be restarted.

BUT the sampling shall not be interrupted

NO combine data of different trips

NO modify or remove data from a trip

TEST shall be conducted on paved roads and streets
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Ambient Temperature °C
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https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/535501/vehicle-emissions-testing-programme-web.pdf



RDE — Conformity Factor (CF) & Not to Exceed (NTE)

Not-to-exceed (NTE) = Euro 6 limit x Conformity Factor (CF)
— CF defined for NOx, PN expected

— CF error margin to be reviewed annually

CF applies to urban part and total trip

Portable Emissions Measurement Systems (PEMS) are used

Apr/2016 Sept/2017 Sept/2019 Jan/2020 Jan/2021
RDE menitoring [CF1 =21 CF1=21 |CF2=1+0.5* |CF2=1+0.5"
(NT only) (NOx, NT only) (NOx, All) [(NOx, NT only) |(NOx, All)
“error margin “error margin

MT: New Type

All: All vehicles Euro 6d-TEMP g Euro 6d >
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NOx (mg/km)

Eri mittaustapojen vertailua j

NOx emissions - diesel vehicle S

An Assessment of Emissions from Light-Duty Vehicles using PEMS and
Chassis Dynamometer Testing

John May, Dirk Bosteels, and Cecile Favre
AECC

ABSTRACT
1 September 2014 new car fypes 1 the EU must mest ‘Euro & emissions requkements. The ‘New European Drving
Cocie' INEDC) iz currenty the main et far ths, but the Eurnpean Commizzion intends 1o atsa Iniroduce PEMS (Porizbie

Zame e, e UN WORRg Farmy on PSSR R Energy (RFE] NaS deveicpes e new Worowoe harmonizes Lght
wehicies Tezt Procedurs (ALTP) that 13 exmpected o be adopted In the EU in S near e, To ldensty and snderztand the

@fferences in emiazions St may arize betwszn these vanous metfodoiagies, ASGC has conduct=d some it tests o
W0 mocem sgt-auty veniciez.

Ghassts dymamometer ermizzions bests were conducied over the NEDC, Ihe: Commn Artemis s af =t cyoes (CADS),
e new Woridwide Light-duty Test Gyele (WLTE - e et cycie for WLTF) and  3et of cyries produced by  Random
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Meazurement Zysmm (FEMZ) a5 u58d 10 MeRSUrE SmEIIonS UNNG el GMVING Over EFE-CEISCISd MOUtES.

tfor zame. 5 Teal driving emissions

The tnat there
(RDE) ming FEMS exquipment, compared to fhe test cycies.

CITATION: May, J. Bosiee’s, D., and Fawre, C., "An Azsessmentof
Chassis Dynamometer Testing " SAE nt. . Enghes TI3014, dot 10427 12014-01-1581

from Light-Duty Uehicles using PEI and

INTRODUCTION therr inderest in anoiying the same RDE-LDV method o all
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CADC at CADC at
standard high (WLTP)
inertia inertia

WLTC at
WLTP
inertia

NEDC at
standard
inertia

Cycles at 1
WLTP
inertia
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http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiXuYGm6sXOAhVLKywKHfUxCcYQjRwIBw&url=http://ec.europa.eu/environment/archives/greenweek2013/dirk-bosteels.html&psig=AFQjCNENA8FkMjvt_NK9b9KvavMobW42Ug&ust=1471433289850162

Ysar
Keli- ja lilkenneolosuhteet vaihtelevat koko ajan
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Saaolosuhteiden ja liikenteen vaikutus

congested city cycle congested city cycle
cold conditions

oo 2 (}Q

0,08 g/km =
A g/km
Euro 6 limit (NEDC) 0,95 9/km

00 =

0,005 g/km 0,0003 g/km 0,0004 g/km

118 g/km 187 g/km 219 g/km
Average emission
at type approval (NEDC)
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http://nordicroads.com/new-diesel-buses-pollute-less-than-new-diesel-cars/



MyOs laboratoriomittauslaitteisto kehittyy

jatkuvasti
Diesel
(Cl)
Gasoline i ol

(PI)

Euro 1

Euro 2

Euro 3

Euro 4

Euro 5

Euro 5+

Euro 6

Emission

CO, THC, NOx, CO2

Diluted Hot THC — Cl only (,Diesel®)
Particulate Mass — Cl only (,Diesel®)
NMHC

1992
v
v

4

1996

2000

2005

2009

2011

2014

Particulate Mass — PI-GDI only

Particle Number — Cl only (,Diesel®)

CO2 Limit

Particle Number — all Pl (,Gasocline®)
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Laboratorio vs. “todellinen ajaminen”  ¥77

- Kumpi on ”oikeassa”?

Tarkasti kontrolloitu

+ Toistettavuus hyva

+ Monipuoliset mittalaitteet
- Ei aina vastaa "todellisuutta
- Altis "manipuloinnille”

”

Lahes "kaoottinen”

+ Testitilanne vaikeammin
manipuloitavissa

- Rajoitetut mittalaitteet

- Heikko toistettavuus
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Yhteenveto

= "Dieselgate” nosti dieselmoottorin suuret (ajon aikaiset) paastot
otsikoihin syksylla 2015

= Ongelma koski kuitenkin etupaassa jo “vanhoja” Euro5-autoja, ja
muutkin merkit kuin VAG-konserni saivat siita osansa

= Suuri osa “korjaavista toimista”, kuten uusi ajosykli (WLTP) ja ”Real
Driving Emissions” (RDE) -mittaus todellisessa liikenteessa olivat jo
tulossa, ja astuvat voimaan syyskuussa 2017

= RDE-mittaus taydentaa laboratoriomittauksia, ja varmentaa, etta
autoissa ei kayteta testitilanteen ja —olosuhteiden tunnistusta ja
muutakaan puhdistusjarjestelman tehokkuutta heikentavia
jarjestelmia

= Dieselmoottorin hintakilpailukyky on kuitenkin vaarassa, koska
Eurobb/Euro6c edellyttavat hyvin tehokasta ja kallista jalkipuhdistusta

16/08/2016 45






