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Euro 5/6 Engine weakness Air flow entry seal

Have to be detected on both side
A DPF trouble by better Opacit

measurement
A EGR valve trouble byox
measurement
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Fight against NOx & black carbon have cross ] CopieLec

Influences

Both topics
have to be considered
as an all
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Black carbon is rising whelNox values are folding
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PM mass emission [mg/km]
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OPACITY
PM PASS/FAIL limite
60
<€ 3m? Dieselengine
with tubocomprssor
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with natural aspiration

XXn™ The missing valu




(&) Capelec

=—without DPF
==with DPF

+14

=

1,0

DPF: DiesdbarticulateFilteris X 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

granulometricspectrum by a ratio of
A 100 to 1 000 (in quantities)

A with no impact on the number

distribution
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100
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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.

No change



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

“  0,5m1 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 usiidpoxmeasurement and EOBD
NO& status can point outalfunctioningof the EGR valve and
the antipollution components involved in thislox
reduction:

T No need of absolute values

i NOxvariation regarding Idle, fast idle and free acceleration
are compared with EGR valves EQiB&s

i Non homogeneousloxvariation regarding EGR valvatos
prove that there is something wrong with the antipollution
a8a0SY O0SAGKSNI 9Dw @I f 9S=
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EarlyNoxfault flagging
will contribute to theinevitable
DPF clogging and death.
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EGR Valve: NOX Killer B Coperec

.

Air / air exchanger

A Nitrogen oxide are created in high
guantity when combustion is
done at very high temperature
with air exceed.

A Injection of exhaust gas is
¢ = RNRLIJAY3I 2E&3SyQ
this is leads a slow down of
combustion.
A In addition, high COthassicheat
Air = contained in the exhaust gas
flap absorbs a part of the heat
Pneumatic generated by the combustion.
command A Due to this 2 phenomena,
temperature of combustion is
== To DPF reduced and at exhaust pipe it
affl i J J J and EXhaUSI ) may drops from usual 760G down
-2 ' to 500°C; Quantity oNOxis
EGR is moving valve closure member to regulate the reduced, oxygen is combining
exhaust gas flow from exhaust manifold to air with the nitrogen of the
intake manifold: O2YodzauA2zyQa | AN
A Reduction of the quantity of air introduced monoxyded‘azote(NO) and

A Drop of the combustion temperature causing a reduction dioxyded'azote(NO2).

(due to cool inert gas) diOxformation



EGR Valve: ECU driven @ Coperec

EGR rate over characteristic map of the 120 kW EURO4 engine
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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.
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Procedure robust with regard to
NOx performances & ECU Strategy:

A

)

)

)

>

Noxemission level iselated to the Technology

and implementation of the EGR valve

Noxemission level iselated to the ECU strategy

according Car manufacturers specifications

Noxemission level iselated to ambient

temperature (air+ EGR feedback)

Excessive Oxides of Nitrogen can be caused by anythifg Ve

that makes combustion temperatures rise

. . _ A->Opacinox  AProcedure
MaximumNoxemission level required heavy and

: : A-> EOBDeader A
expensive test environment ATreatment

"~ Non homogeneoudNoxvariation
proves that there is something

wrong with the antipollution system
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&) Capelec
EXHAUST GAS TREATMENT IS ELECTRONICALY DRIVEN AND

DIAGNOSED BY EOBD

ISO 15031
Exhaust-gas treatment )
A PID:
EDC electronic control unit Differential- ' Status, live data from sensors:
NI ey Soot sensor A Lambda sensor

A 9bw @I f @S 09
A Pressure sensor
A Thermal sensor
A NOxsensor
A DTC: Default Trouble Code

Lambda sensor (optional)
or NOx sensor
— \

~— o
~ e b a4

R.M f“?er:iculate Qescription of trouble
| P identified by the ECU about:
~ Temperature sensor A Lambda sensor
: NOx storage catalyst A EGR valve
o \® ' Temperature sensor A Pressure sensor
‘ i Oxidation catalytic converter @ 2 Particulates A Thermal sensor

A NOxsensor

EOBDnformationsin combination withexhaust gas A MIL : Malfunctioning lamp

analysiscan flag inoperativé&xhaust gas
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