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Estimates of the health impacts attributable to exposure to air pollution indicate that fine particulate
matter (PM2.5) concentrations in 2011 were responsible for about 458 000 premature 
deaths in Europe (over 40 countries (14)), and around 430 000 in the EU-28, originating from 
long-term exposure. 
Source: European Environment Agency, Air Quality in Europe - 2014

CITA Public Studies:

TEDDIE Study – Diesel 

emissions

DIRECTIVE 2014/45/EU
“On the basis of an assessment of equivalence, Member States may authorise the use of 
OBD in accordance with the manufacturer’s recommendations and other requirements” 



REASONS

Emissions

exceed  the 
limits 

constantly

Follow-up of 

the 

TEDDIE study

Equivalence  

OBD/tailpipe 
regarding 

2014/45/EU

Tampering 
emission 

systems

IMPROVED TEST PROCEDURE TO DETECT GROSSPOLLUTERS

SHORT TERM REDUCTION OF POLLUTANTS



5% of the vehicle fleet causes 

25% of all pollutant emissions*

Identification of

additional approx. 

5% to 7% 

Grosspolluters

approx. 25% to 35% of 

all pollutants  Eliminates

*European Commission: Impact Assessment SWD(2012) 206 final



PARTICIPATING PTI TEST CENTRES – NUMBER OF TESTS

• Spain –

Applus

• Spain – Certio

• Spain –

Itevelesa

• Spain – Itvasa

• Spain – SyC

• Spain –

Veiasa

• Belgium – GOCA

• France – Dekra

• Germany – TÜV 

SÜD

• Germany – TÜV 

Nord

• The Netherlands 

– RDW

• Sweden –

Bilprovningen

• Sweden – Opus 

Bilprovning

Number 

of Tests
DIESEL PETROL

Euro 3 48 35

Euro 4 1052 818

Euro 5 464 435

Euro 6 5 7

no 
declaration

85 79

Total 1654 1374



Limits of Petrol Vehicles 

Majority of vehicles have CO concentrations far below 0.05 vol.% CO, 
current threshold is 0.2 vol.% CO: new limits for CO might beapplicable

ca. 90 %



Limits of Diesel Vehicles 

Majority of vehicles have PM concentrations far below 0.1 k-value, 

current threshold is 1,5 k-value: new limits for PM might be applicable

ca. 87 %



DTC -Reading versus CO – Measurement Petrol Vehicles

No direct correlation between DTC - Reading and CO - measurement 



DTC - Reading versus k – value Diesel Vehicles (EURO 5)

No direct correlation between DTC – Reading and k-value measurement



Total 

tested

vehicles

State of

threshold
Threshold

Share of failed

vehicles (%) 

only by

exhaust

emission

testing

share of

failed

vehicles (%)

only by

OBD  

testing

Share of

failed

vehicles

(%)

All petrol –

CO high idle

(%)

1374 old >0.2 3,7 4,6 7,4

1374 proposed >0.1 6,4 4,6 10,0

Diesel EURO 5 -

k-value (m-1)

464 old >1.5 1,3 3,0 4,3

464 proposed >0.2 9,3 3,0 11,4

Share of failed vehicles

Modern emission test detects more Grosspolluters



High Benefit – Cost Ratio

A



CONCLUSION

Mandatory 

Combination of 

OBD and Tailpipe 

test

New thresholds:

CO max. 0.1 % (EURO 4)

Plate value or K-value max. 1.0 m-1 (EURO 4)

K-value max. 0,2 m-1 (EURO 5)

MOST EFFECTIVE CONTRIBUTION TO AIR QUALITY AND HEALTH

SHORT TERM RDUCTION OF POLLUTANTS (ONE TEST PERIOD)

HIGH BENEFIT-COST RATIO



FURTHER ACTIVITIES

Further investigations are necessary to refresh the periodic

emission test and include also NOx measurement (SET II study)

Future solutions should be developed for

• Inexpensive test methods to measure NOx

• Applicable limit values for NOx



Laboratory tests

1. AVL

 AVL  testing procedure:
• Acceleration up to 2500 RPM 

within 4 to 11 seconds
• Keeping approx. 2500 RPM for

5 to 6 seconds
• Installing failures

 Open Questions:
• Do NOx emission 

increase during the test?
• How do NOx emission

increase with failures ?



Laboratory tests

2. ASM 2050 

 ASM 2050 testing procedure:
• 20 km/h and 50 km/h
• Variants with 

 1./2. gear
 1./2./3. gear
 Automatic in “D”

• Installing failures

 Open Questions:
• Do NOx emission 

increase during the test
depending on the variant?

• How do the NOx emission
increase with failures ?



Vehicle: Without failure Air-mass sensor plug removed Deterioration factor

2 101,8 229,0 2,3

Vehicle: Without failure EGR plug removed

3 121,5 177,0 1,5

4 114,3 141,0 1,2

Summary laboratory tests

AVL 
NOx ppm

Main findings:
Failures lead to slightly higher NOx concentration (max. 120%) on a 
low level between 120 ppm and 230 ppm



Summary laboratory tests 

ASM 2050
NOx ppm

Vehicle Without failures Air-mass sensor plug removed Deterioration factor

20 km/h 50 km/h 20 km/h 50 km/h 20 km/h 50 km/h

2 112,5 693,4 534,2 725,6 4,8 1,1

EGR plug removed

3 31,6 358,9 335,5 707,4 10,6 2,0

4 115,2 365,8 345,8 556,3 3,00 1,5

Main findings:
Failures lead to higher NOx concentration (max. 1000%) already 
after an acceleration up to 20 km/h on a significant level between 
340 ppm and 530 ppm



THANK YOU FOR

YOUR ATTENTION!

COMPLETE PROJECT INFORMATION AVAILABLE AT

WWW.CITAINSP.ORG
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Concept for a good way for an more realistic 
test for emission testing.
The experiences on existing best practice and 
experience around the world are considered.

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Agenda

1. EU-Air Quality Goals 1999/30/EG

2. PM and NOx Topics at WHO and Newspapers

3. PM and NO2 Values in Europe

4. Chile: Introduction of the ASM Test for Petrol/Gasoline

5. Comparison between the different Methods

6. Spain: Spanish trials for measuring NO, NO2 and PM under load

7. New Concept for Emission Testing

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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EU-Air Quality Goals 1999/30/EG:
Are exceeded around Europe.

Source: 2010, Dr. A. Mayer, TTM

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Exceeding PM10 Limits in Europe

Source: Air Quality in Europe – 2015 Report from European Environment Agency 

Emission Experience and New Concept for Emission Testing

 The red dots indicate stations reporting 

exceedances of the 2005 annual limit value (40 

μg/m3), as set out in the Air Quality Directive (EU, 

2008c). 

 The orange dots indicate stations reporting 

exceedances of a statistically derived level (31 

μg/m3) corresponding to the 24-hour limit value, as 

set out in the Air Quality Directive (EU, 2008c). 

 The pale green dots indicate stations reporting 

exceedances of the WHO air quality guideline for 

PM10 of less than 20 μg/m3 but not in exceedance of 

limit values as set out in the Air Quality Directive 

(EU, 2008c).

 The dark green dots indicate stations reporting 

concentrations below the WHO air quality guideline 

for PM10 and implicitly below the limit values as set 

out in the Air Quality Directive (EU, 2008c).

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Source: Air Quality in Europe – 2012 Report from European Environment Agency 

Exceeding NO2 (Nitrogen Dioxide) Limits in Europe

Emission Experience and New Concept for Emission Testing

 Red dots correspond to exceedances of the 

annual limit value + 5 μg/m3.

 Orange and red dots correspond to exceedances 

of the annual limit value (40 μg/m3).

 The pale green dots indicate stations reporting 

exceedances of the WHO air quality guideline for 

NO2 but not in exceedance of limit values as set out 

in the Air Quality Directive (EU, 2008c).

 The dark green dots indicate stations reporting 

concentrations below the WHO air quality guideline 

for PM10 and implicitly below the limit values as set 

out in the Air Quality Directive (EU, 2008c).

CITA Meeting in Costa Rica | San Jose, Costa Rica
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http://www.atmo-alsace.net/

This 1 of 5 days!

http://www.caradisiac.com/

France Exceeding the Air Quality Limits  

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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PM and NOx Topics in European Newspapers :

Source: 24.03.2011, 

Newspaper: Spain, La Voz de Galicia

Source: 23.03.2011, 

Newspaper: Spain, ABC

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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PM and NOx Topics in European Newspapers :

A measuring hose for emissions inspections in diesel 

engines sticks in the exhaust tube of a Volkswagen Golf 

2.0. Photograph: Patrick Pleul/AFP/Getty Images

Source: UK, The Guardian Website

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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PM and NOx Topics in European Newspapers :

Title:

« Prekroceni limitu NOx nebylo zadnym 

tajemstvim »
An exceeding of NOx limits wasn‘t secret

« Ke konci roku 2014 byla v Berline 

predlozena studie nezavisle organizace 

ICCT... »
At the end of 2014 in Berlin, independent 

organization ICCT (International Council in Clean 

Transportation) submitted a study that provides 

interesting findings. It proveds the car diesel 

engines has considerable difficulties with NOx

emissions because 15 cars under test exceed up to 

7 times the limit of EU6 (80 mg/km) …

Source: Technical weekly newspaper in Czech Republic.

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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PM and NOx Topics in European Newspapers :

Source: 06.08.2014, Newspaper: UK, The Guardian; 
http://www.theguardian.com/environment/2014/aug/06/diesel-scandal-cheap-

fuel-choking-cities

Source: 22.09.2015, Newspaper: Germany, 

Süddeutsche Zeitung; http://www.sueddeutsche.de/wissen/abgase-

und-feinstaub-wie-gefaehrlich-sind-dieselmotoren-1.2658978

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica

http://www.theguardian.com/environment/2014/aug/06/diesel-scandal-cheap-fuel-choking-cities
http://www.sueddeutsche.de/wissen/abgase-und-feinstaub-wie-gefaehrlich-sind-dieselmotoren-1.2658978
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Websites for OBD/DPF Manipulation:

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica

Cheat OBD Emissions Test
https://forum.efilive.com/showthread.php?11344-Emission-Testing-Ways-to-Cheat
http://www.chargerforums.com/forums/archive/index.php/t-186834.html

Cheat OBD Test
http://www.obdclearinghouse.com/index.php?body=get_file&id=1645

Cheat OBD Codes
http://www.cesenatico5stelle.it/wiki5st/index.php?title=Obd_2_code_cheats_download_fast_TKwS
http://www.deichcamp.de/index.php/Obd_2_cheats_download_free_fast_KYqu
http://hackaday.com/2009/05/12/obd-ii-automotive-data-logging/

Diesel Particulate Filter Removal
http://www.ecuflash.co/dpf-removal/
http://www.tdperformance.co.uk/dpf-removal/
http://www.evolutionchips.co.uk/Diesel_Particulate
_Filter_Removal_DPF.html
http://www.youtube.com/watch?v=7bXxXn3nL60

Source: Internet and DREW Technologies

https://forum.efilive.com/showthread.php?11344-Emission-Testing-Ways-to-Cheat
http://www.chargerforums.com/forums/archive/index.php/t-186834.html
http://www.obdclearinghouse.com/index.php?body=get_file&id=1645
http://www.cesenatico5stelle.it/wiki5st/index.php?title=Obd_2_code_cheats_download_fast_TKwS
http://www.deichcamp.de/index.php/Obd_2_cheats_download_free_fast_KYqu
http://hackaday.com/2009/05/12/obd-ii-automotive-data-logging/
http://www.ecuflash.co/dpf-removal/
http://www.tdperformance.co.uk/dpf-removal/
http://www.evolutionchips.co.uk/Diesel_Particulate_Filter_Removal_DPF.html
http://www.evolutionchips.co.uk/Diesel_Particulate_Filter_Removal_DPF.html
http://www.youtube.com/watch?v=7bXxXn3nL60
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OBD and DPF Tampering
OBD Tampering and DPF Removal:

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica

Source: YouTube
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OBD and DPF Tampering
OBD Tampering and DPF Removal:

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica

Source: YouTube

https://www.youtube.com/watch?v=7bXxXn3nL60

https://www.youtube.com/watch?v=7bXxXn3nL60
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OBD and DPF Tampering
OBD Tampering and DPF Removal:

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica

Source: YouTube and  Internet



MAHA |

OBD and DPF Tampering
OBD Tampering and DPF Removal:

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica

Source: Allgäuer Zeitung, You Tube, Internet

Since cars are connected to the 
Internet, there is the fear of hackers. 
If a user can start his car via a 
smartphone app and off - can there 
possibly others butt in? Or it may 
even happen that someone takes 
control over braking or steering?...

https://www.youtube.com/watch?v=3jstaBeXgAs

https://www.youtube.com/user/ADAC

https://www.youtube.com/watch?v=3jstaBeXgAs
https://www.youtube.com/user/ADAC
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The advantage of using this method is widely proofed and validated in the following 

countries: USA, Canada, Mexico, Ecuador, Chile (adding lanes in 2015/2016), Argentina 

(starting in 2016), Singapore, Korea, Vietnam, Hong Kong, China, Australia (in 

Queensland for Trucks).

Further benefits are using an wider range of RPM, producing of NOx (NO plus NO2) 

because it is close to road driving conditions, repeatability, stable process, closer to real 

emissions, stability, short test, detections of DPF and catalytic converter defects, 

detection of EGR problems, tacho control, comparison possible with OBD values to 

detect defeat software. The system is according to metrology calibration standards.

Why other countries are using measurement systems under load  

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Chile: Introduction of the ASM Test in September 2008

Norm: «El D.S. 149/2007 of the Ministry of Transportation and Telecommunication»

- For Gasoline Vehicles from beginning of MY 1992 at the metropolitan region of 
Santiago de Chile

- Measurement according to the ASM Modus (Acceleration Simulation Mode)1)

- Verification started at September 2008

- Duration of the ASM test approx. 4 minutes

1) ASM Modus

a) Modus 5015: Under load at 24 km/h (15 Miles/h) 

b) Modus 2525: Under load at 40 km/h (25 Miles/h) 

Source: MTT, Chile

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Chile: Introduction of the ASM Test in September 2008

 The test vehicle accelerate 2 WD or 4 WD at two testing points at 24 km/h and 40 
km/h.

 This measurement method allows to measure under load accurate NOx.

 The test will be extended from the metropolitan region of Santiago de Chile to whole 
country.

 Test of the catalytic converter at real conditions.

 Measurement also of CO, CO2, HC, O2 and Lambda.

 Limit values are automatically calculated by the software according the latest BAR 
standard or Chile standard.

Source: MTT, Chile

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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General there is better correlation between by testing under 
load compared to free acceleration

• Free Acceleration (ie SAE J1667) test is fast and convenient

• Correlation with on-road driving is generally quite low

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Better correlation by testing with Lug Down Test

• Lug-Down test also has relatively poor correlation with on-road emission levels

• Gives a poor outcome for a relatively high investment

• Places high stress on engine and transmission

• Generally unpopular with vehicle owners

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Even better correlation by testing with DT 80 Test

• DT80 transient test (with exhaust mass flow) has better correlation with on-road 
emissions

• Selected in 2003 by Australian authorities as the national diesel emission test. 

• But high dyno speed (80 km/h) and lack of acceleration phase timing has received 
criticism. 

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Best correlation by testing with Canada’s AC 2540 Test

AC2540 has good to very good correlation with European light and heavy duty 

certification tests at both high and low PM concentrations

This test includes exhaust flow measurement (it represent absolute values), real-time 
PM plus NOx (plus other gases for spark-ignition vehicles).

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Summary of Comparison between the different Methods

1. Free acceleration has an R2 = 0.3157

2. Lug Down Test has an R2 = 0.4159

3. DT 80 Test has an R2 = 0.7855

4. AC 2540 Test has an R2 = 0.8871

Testing under load

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Correlation between Opacity (m-1) and PM (mg/m3)

Particle Concentration

O
p

a
c
it

y

R²=0.93

Time

Opacity

Particle Concentration

Source: DEKRA, Germany

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Spanish trials for measuring NO, NO2 and PM under load

Emission Experience and New Concept for Emission Testing

Source: AECA, Spain

CITA Meeting in Costa Rica | San Jose, Costa Rica



MAHA |

Spanish trials for measuring NO, NO2 and PM under load

Emission Experience and New Concept for Emission Testing

Source: AECA, Spain

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Spanish trials for measuring NO, NO2 and PM under load

at test bench                                                   on the road

Emission Experience and New Concept for Emission Testing

Source: AECA, Spain

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Concept for an New Emission Tailpipe Testing for Europe 

1. Using in the 1st phase an ASM test bench according to California's BAR standard for 
passenger cars.

2. Measuring tail pipe emissions under loaded mode by using for petrol/gasoline powered 
vehicles the ASM 5015 and ASM 2525. For diesel powered vehicles using either the lug 
down test which was designed in California by CARB or the AC 2540 test which shows 
the best correlation.

3. For beginning the pass/fail criteria's from Chile and Korea could be used. Specific 
pass/fail limits could be elaborated in absolute values together with e.g. CITA for later. 

4. The following emissions should be considered for petrol/gasoline powered vehicles: CO, 
CO2, HC, Lambda, NO, NO2 and PM. For diesel powered vehicles the following emissions 
should be considered: CO, CO2, HC, NO, NO2 and Opacity and PM.

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Concept for an New Emission Tailpipe Testing for Europe

5. The advantage of using ASM test bench is widely proofed and validated in the following 
countries: USA, Canada, Mexico, Ecuador, Chile, Argentina (starting in 2016), Singapore, 
Korea, Vietnam, China, Australia (in Queensland for Trucks). Further benefits are test 
under load, using an wider range of RPM, producing of NOx (NO plus NO2), 
repeatability, stable process, closer to real emissions, stability, short test, detections of 
DPF and catalytic converter defects, detection of EGR problems, tacho control, 
comparison possible with OBD values to detect defeat software,...

6. The ASM test bench are available for two and four wheel powered vehicles.

7. AirCare from Canada have shown the increase of opacity during the D147 test, instead 
of free accelerations as performed now in most European countries.

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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Concept for an New Emission Tailpipe Testing for Europe

8. The values could be displayed in concentrations or in total mass. This allows some 
correlations to air quality standards or vehicle type approval standards. An deterioration 
factor can be applied to detect the so called polluters and gross polluters.

9. Independence of OBD

10. Real measurement, not assumptions and algorithms are the characteristic of tail pipe 
measurement plus dyno

11. Metrology proofed test equipment, opposite to single proofed OBD systems should be 
used and calibrated yearly to avoid wrong measurements contrarily to OBD

12. Using in the 2nd phase an Lug-Down test bench for trucks e.g. used in China and 
Vietnam.

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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List of abbreviations:
ASM - Acceleration Simulation Mode – https://www.tceq.texas.gov/airquality/mobilesource/vim/testing.html

CARB - California Air Resources Board – http://www.arb.ca.gov

BAR 97 - Bureau of Automotive Repair 1997 – http://www.bar.ca.gov/

OBD - On Board Diagnostic System – https://en.wikipedia.org/wiki/On-board_diagnostics

D147 - (Canada) Diesel Test Cycle 147 Seconds – http://www.ccme.ca/files/Resources/air/mobile_sources/jia_trnsprt_emiss_reduct_e.pdf

KD147 – Korea Diesel Test Cycle 147 Seconds – http://portal.koreascience.kr/article/articleresultdetail.jsp?no=DGHGBJ_2014_v30n4_327

L-Category - Motorcycles, Quads, Trikes, etc. – http://ec.europa.eu/transport/road_safety/topics/vehicles/vehicle_categories/index_en.htm

DPF - Diesel Particulate Filter – https://en.wikipedia.org/wiki/Diesel_particulate_filter

EGR - Exhaust Gas Recirculation – https://en.wikipedia.org/wiki/Exhaust_gas_recirculation

RPM - Revolutions per Minutes – https://en.wikipedia.org/wiki/Revolutions_per_minute

CO - Carbon Monoxide – https://en.wikipedia.org/wiki/Carbon_monoxide

CO2 - Carbon Dioxide – https://en.wikipedia.org/wiki/Carbon_dioxide

HC – Hydrocarbon – https://en.wikipedia.org/wiki/Hydrocarbon

Lambda – https://en.wikipedia.org/wiki/Lambda

PM - Particulate Matter (in mass concentration) – https://en.wikipedia.org/wiki/Particulates

NO - Nitrogen Monoxide – https://en.wikipedia.org/wiki/Nitric_oxide

NO2 - Nitrogen Dioxide – https://en.wikipedia.org/wiki/Nitrogen_dioxide

NOx - Nitrogen Oxides – https://en.wikipedia.org/wiki/Nitrogen_oxide

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica

https://www.tceq.texas.gov/airquality/mobilesource/vim/testing.html
http://www.arb.ca.gov/
http://www.bar.ca.gov/
https://en.wikipedia.org/wiki/On-board_diagnostics
http://portal.koreascience.kr/article/articleresultdetail.jsp?no=DGHGBJ_2014_v30n4_327
http://ec.europa.eu/transport/road_safety/topics/vehicles/vehicle_categories/index_en.htm
https://en.wikipedia.org/wiki/Diesel_particulate_filter
https://en.wikipedia.org/wiki/Exhaust_gas_recirculation
https://en.wikipedia.org/wiki/Revolutions_per_minute
https://en.wikipedia.org/wiki/Carbon_monoxide
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Hydrocarbon
https://en.wikipedia.org/wiki/Lambda
https://en.wikipedia.org/wiki/Particulates
https://en.wikipedia.org/wiki/Nitric_oxide
https://en.wikipedia.org/wiki/Nitrogen_dioxide
https://en.wikipedia.org/wiki/Nitrogen_oxide
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Thank you for your attention!

Emission Experience and New Concept for Emission Testing

CITA Meeting in Costa Rica | San Jose, Costa Rica
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EMISSION MEASUREMENTS
Actual state of art regarding regulations, CITA 
recommendations and new studies 



EMISSION TESTING: EUROPE ROAD MAP

P D

CO Fast Idle

0.2% :
2010/48/EC

0.1% : > Euro 4

CITA recommandation

Opacity

1.5m-1 : 
2010/48/EC

0.2m-1: > Euro 5 & 6

CITA recommandation

Default value
0.7m-1 : 2014/45/EC

1m-1: Euro 4

CITA recommandation

Particulates

Study



NO/ NO2
ratio



2

NOx

???

French
Study



EMISSION TESTING: SET 2  NOx STUDY

D

NOx

2

Develop applicable test methods for after treatment systems (based on NOx

measurement) during periodic emission tests (petrol and diesel vehicles)

 Lab tests for “Reference values” & “Reference vehicle behavior” 

 Identify possible test methods including test equipment

 Select the 3 most promising methods

 Identify defective NOx after treatment systems including EURO 6

 Evaluate these methods



60

Fast idle speed is about 2000/2500 RPM: EGR OPEN in order to drop Nox value

High RPM maintained is about 4000 RPM, with the load of the engine only :EGR CLOSED 

in order to provide torque & power

Fast Idle speed High RPM 
maintained 

EGR 
OPEN

EGR 
CLOSED

FA

FI

EGR rate over characteristic map of 120 Kw engine         

EGR VALVE: TEST CONDITION

F1

F2

http://www.auto-innovations.com/site/dossier5/egr60iprint.html
http://www.auto-innovations.com/site/dossier5/egr60iprint.html
http://www.auto-innovations.com/site/dossier5/egr60iprint.html
http://www.auto-innovations.com/site/dossier5/egr60iprint.html


Test sequence :

EGR Activity + EOBD coherency

Fast Idle Idle 

20 sec. 5 sec.

RPM 

OpenClosed Closed

EOBD 
(Engine)

Sampling 
rate
1hz

High RPM.  
3500

2500 

20 sec. 20 sec.

FA

FI

0

1000

2000

3000

4000

5000

6000

1 21 41 61 81 101 121

RPM

Idle 

Free 
Acceleration
(Opacity 
procedure)

I1
I2
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Ratio > 1Ratio < 1



Test citéria

<1 >1

FA

FI

NOx

Engine
Feeling
Ratio

•EOBD engine value:
•Air Flow Air Mass 
sensor
•RPM
•Engine size

EGR VALVE/ENGINE BEHAVIOUR

Engine
Real time values

EOBD
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ANTI-TAMPERING
Organisational and software anti-tampering mechanisms 
throughout PTI process
2014 vs 1





CO=4,2%

Vehicle n° xxx
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EUROsystem

FAILPASS

CO=0,2%

Vehicle n° xxx



CO=0,2%

Vehicle n° xxx
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EUROsystem

PASS

CO=0,2%

Vehicle n° xx1

CO=0,2%

Vehicle n° xx2

CO=0,2%

Vehicle n° xx3

CO=0,2%

Vehicle n° xx4

PASSPASSPASSPASS
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• Owner do not have to enter in the 
testing area

• Owner have to wait in a dedicated room

• Vehicle have to be handle in the testing 
area by a controller

• Test result have to be send by mail or 
email not directly from the controller

• No money movement needs to take place in the PTI centre
• Payment have to be done in advance (on-line, on separate organisation)
• National inspection fees/ no price competition



OTCLAN : TRACEABILITY AND SECURITY IN EACH FILES EXCHANGED

Traceability Data
Vehicle

Identification

Security 
when data 
exchange

HW

• Equipment traceability

• Homologation traceability

• Calibration traceability

SW
• Software traceability (version, homologation) 

• Protocol traceability (version, homologation) 

TEST
• Test traceability (date, duration)

lntegrity

• Footprint

• Data

Encryption
• RC4 encryption

Control

•Storage OTC
•Controls OTC



OTCLAN : TRACEABILITY AND SECURITY / OFFICIAL APPROVAL

G Gas Analyser
O Opacimeter
F Brake tester
S Suspension tester 
R Side-slip tester
P Headlight tester
A Play detector
E EOBD reader 
D Decelerometer

Homologation:
 Security
 Exhaustiveness
 Compliance
 Interoperability

Specification
SRV



TEST RESULTS DATA EXCHANGE SCENARIO

Lecture des fichiers :
AJ-540-FM.CI
AJ-540-FM.K

PTI SATION SOFTWARE MGT TEST EQUIPMENT

AJ-540-FM.CI

New vehicle :
AJ-540-FM.CI

Data footprint analysis

New vehicle to test: 
AJ-540-FM

AJ-540-FM.CI
File data footprint 

computation

Test result files from 
Equipment reading

Data footprint check
Use of valid data

Total files transfer to OTC 
data base (storage &check)

Files flushing
Vehicle selection

Time synchronization with
PTI Master PC

Test execution and 
Data generation Data footprint computation

Data encryption(Data+ 
footprint + random data) with 

equipment SW key

File transfer to the RES 
subdirectory

OTC central
database

Off line Test 
result check
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Master

Slave (Back up)

National Network

DSL-2640B 

TSP / PhotoPrinter:
Report/Invoice Test equipement

Test Equipment / Automatic data collection

 Each 
equipment is 
able to detect 
manipulation 
of vehicle data

 National/
 Government 

protocols

 Each Master is 
able to detect 
manipulation 
of test result

 For each Report, Government is able to 
 Double check report vs test result (with clue for black list registration)
 Double check equipment approval
 Double check software version regarding regulation
 Double check calibration status
 Double check time for each vehicle, each test

http://www.brother.fr/data/images/database/$brotherfr/product/big/HL5450DNTfront_BD.jpg
http://www.brother.fr/data/images/database/$brotherfr/product/big/HL5450DNTfront_BD.jpg
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GOLD SPONSORS:


