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Synopsis: During the last decade particulate matter emission regulation have mandated lower emissions.
Future regulations (e.g. EURO 5) will require even lower vehicle emissions. A large reduction in total
particulate mass will also create new problems in accurate measurement. Further the calibration of
engine maps to interface with soot trap optimisation will require transient data which is certainly beyond
current gravimetric procedures. Laser-Induced Incandescence Is a technigue capable of measuring

Contact: Prof. Douglas A. Greenhalgh

Tel: +44 (0) 1234 754 726

Fax: +44 (0) 1234 750 425
http://www.cranfield.ac.uk/soe/departments/aeod/

* National Research Council Canada, 1200 Montreal Road

Ottawa, ON, Canada accurately and near instantaneously particulate matter mass and soot primary particle diameter. LIl offers
vt ¢’b 7 as well the abllity to operate in raw exhausts where hydrocarbon loading and vapours often affect other

= Instruments.

This poster presents the self-calibrated LII technique invented by the National Research Council, Canada
and currently under development in collaboration with Cranfield University. We present measurements
taken at Millbrook Proving Ground Emission Test Chamber on a Vauxhall Frontera® and a Dennis Dart®
ous following the Euro 4 cycle procedure and the Millbrook London Bus Transport Cycle Procedure. This National Research
poster includes also a demonstration of real-time raw exhaust measurement between the exhaust and the Council Canada
particulate trap of a London Bus and a comparison with instruments available within the test facility.

The Laser-lnduced Incandescence ( LIl ) Technigue and the Instrument

As a soot measurement method, Laser-Induced Incandescence (LII) occurs when a high-
energy pulsed laser beam (~30 ns) encounters graphitic particulate matter particles like soot or
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When the peak carbon temperature is kept below the sublimation limit (3200 K) the carbon particulates
remain constant in size and the dominant temperature decay rate is conduction. This exponential
temperature decay can be retraced using two-colour pyrometry to calculate the primary particle size:
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Having measured the primary particle diameter, the radiation rate for one particle can be
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Therefore the technique is directly correlated to an amount of light and permits a self-calibration
against a radiance / irradiance standard source of light.

Chassis Dynamometer measurements

Measurements were taken at Millorook Test Centre Proving Ground Emission Test facility on Chassis dynamometer following the Euro 4 cycle and the Millbrook London Bus Transport cycle procedures.
Two vehicles were tested: a Vauxhall Frontera® powered by a 2.2L DTi engine and a Dennis Dart London Bus powered by a Cummins®B130 Diesel engine.

LIl was the only technique capable of real-time pre-

Instruments available at Millbrook Test Centre: Intercomparison: _ _
TEOM particulate trap particulate matter measurements because
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measuring Particulate Matter (PM) mass in real time. A filter substrate is mounted on the tip within the raw exhaust gases and vibrations
of a hollow, tapered tube. As the filter collects material, the inertial mass increase alters the 30 0
natural oscillating frequency of the tube, which is monitored continuously to give a signal e P — > _ m N Airflow

proportional to the total mass of the filter. Although the signal can be monitored with high
temporal resolution, the sensitivity of the device is limited by the change in mass necessary
to create a detectable change in oscillating frequency.
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Measurement issues with TEOM:
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 The TEOM is sensitive to any kind of vibration .40
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