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BLACK CARBON / PARTICULATES / NOx 
« Production mechanisms » 
 

Euro 5/6 Engine weakness 
Have to be detected on both sides: 
Á DPF trouble by better Opacity 

measurement 
Á EGR valve trouble by Nox 

measurement 
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Fight against NOx & black carbon have cross 
influences   

N N 

_ 

Both topics 
have to be considered 

as an all 

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


 

NOx measurement: Free acceleration test (PTI method) 
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Black carbon is rising when Nox values are folding 
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DPF: Diesel Particulate Filter is Χ ŀ filter 

DPF is a black carbon filter 
  
 The various post treatment strategy 
of particulate filter are providing a result of a 
attenuation on the whole range of the 
granulometric spectrum by a ratio of   

Å 100 to 1 000 (in quantities)  

Å with no impact on the number 
distribution 

 

 
No change 

 The level of emission has dropped.  
The nature of those emission is still the 
same. 
The opacity measurement is still valid 
as an indicator of the black carbon 
emission.  
Only the level has to be revised. 
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NEW APPROACH 

New OPACITY level for Euro 5/6 
  
 Pass/Fail threshold for vehicles according Euro 5/Euro6
 type approval will be defined soon. 
 the opacity limit  fro Euro 5/6 should be  below 
  0,5m-1  will required more accurate measurement. 
 Repeatability, sensitivity of the measurement equipment 
 must be improved regarding current solutions 
 

 
Nox & EOBD are weapons to fight EGR valves 
failure 

 A special procedure using Nox measurement and EOBD 
 status can point out malfunctioning of the EGR valve and 
 the antipollution components involved in the Nox 
 reduction: 

ï No need of absolute values 

ï NOx variation regarding Idle, fast idle and free acceleration 
are compared with EGR valves EOBD infos 

ï Non homogeneous Nox variation regarding EGR valves infos 
prove that there is something wrong with the antipollution 
ǎȅǎǘŜƳ όŜƛǘƘŜǊ 9Dw ǾŀƭǾŜΣ ǎŜƴǎƻǊǎ Χύ 
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Early Nox fault flagging 
will contribute to the inevitable 
DPF clogging and death. 



EGR Valve: NOx  killer  

EGR is moving valve closure member to regulate the 

exhaust gas flow from  exhaust manifold to air 

intake manifold:  

Á Reduction of the quantity of air introduced 

Á Drop of the combustion  temperature causing a reduction  
(due to cool inert gas) of NOx formation 
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Á Nitrogen oxide are created in high 
quantity  when combustion is 
done at very high temperature 
with air exceed. 

Á Injection of exhaust gas is 
ŘǊƻǇǇƛƴƎ ƻȄȅƎŜƴΩǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴΣ 
this is leads a slow down of 
combustion.   

Á In addition, high CO2 massic heat 
contained in the exhaust gas  
absorbs a part of the heat 
generated by the combustion.  

Á Due to this 2 phenomena, 
temperature of combustion is 
reduced and at exhaust pipe it 
may drops from usual 700°C down 
to 500°C; Quantity of NOx is 
reduced, oxygen is combining 
with the nitrogen of the 
ŎƻƳōǳǎǘƛƻƴΩǎ ŀƛǊ ƛǎ ƎŜƴŜǊŀǘƛƴƎ 
monoxyde d'azote (NO) and 
dioxyde d'azote (NO2).  
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EGR Valve: ECU driven  

Exhaust gas recycling is performed at medium engine load, this means when 
engine is  in air exceed condition. 
EGR is sometime used at idle speed but form some duration. 

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


Â Nox emission level is related to the Technology  

and implementation of the EGR valve 

Â Nox emission level is related to the ECU strategy 

according Car manufacturers specifications  

Â Nox emission level is related to ambient 

temperature  (air+ EGR feedback) 

Â Excessive Oxides of Nitrogen can be caused by anything 

that makes combustion temperatures rise 

Â Maximum Nox emission level required heavy and 

expensive test environment 

Â-> Opacinox 

Â-> EOBD reader 

Procedure robust  with regard to  
NOx  performances  & ECU Strategy:  

ÂProcedure 

ÂTreatment 

Non homogeneous Nox variation 
proves that there is something 
wrong with the antipollution system 
όŜƛǘƘŜǊ 9Dw ǾŀƭǾŜΣ ǎŜƴǎƻǊǎ Χύ 
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EXHAUST GAS TREATMENT IS ELECTRONICALY DRIVEN AND 
DIAGNOSED BY EOBD 

Á PID:  
Status, live data from sensors: 

Å Lambda sensor  
Å 9Dw ǾŀƭǾŜ ό9Dw ǊŀǘŜΧύ 
Å Pressure sensor 
Å Thermal sensor 
Å NOx sensor 

Á DTC: Default Trouble Code 
description of trouble 
identified by the ECU about: 
Å Lambda sensor  
Å EGR valve  
Å Pressure sensor 
Å Thermal sensor 
Å NOx sensor 

Á MIL : Malfunctioning lamp 

ISO 15031 

EOBD informations in combination with exhaust gas 
analysis can flag inoperative Exhaust gas  


