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@ Introduction: Emission Control Strategies

= The target of examining alternative combustion strategies (in this
case low-temperature partially homogeneous mixture) is to reduce
emissions (focusing on NOx, PM, and PN) while keeping the
efficiency high enough.

= After-treatment systems are expensive and reduce the efficiency.

= The question is, how does RCClI combustion affect PM and PN
emission of a dual-fuel CNG-diesel engine?
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Introduction: RCCI Combustion

* Novel combustion strategy with two different fuels with opposite
reactivities (i.e. autoignition properties)

* Extended combustion duration - low temperature - low NOXx

e Retained benefits of Cl combustion: efficiency and controllability

* Less heat loss - more efficiency

e Low soot amount 5
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‘ Literature Survey. NOx Emission
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Dempsey, A. et al., SAE Technical Paper 2014-01-1596

* No need to NOx after-treatment

* Less exhaust complexity

* Easy development of DPF and DOC
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Literature Survey: PM, CO and HC Emissions
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‘ Methodology: Experimental Setup
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‘ Methodology: Engine and Fuels

Farymann 18W Engine

Number of Cylinders 1
Output Power 4.7 kW @ 3000 rpm
Displacement Volume 290 ccm
Bore x Stroke 82 x 55 mm
Compression Ratio 16.5
S Area
Maximum speed 3600 rpm [ v
P P -I‘t\v\%:\
DI Fuel Diesel sl
E';'ra‘,";;\,\;{" ‘s z\ :\‘\: <G
Natural Gas (CNG) -, e
Premixed Fuel Iran has large reserves of natural i BWA'N SN -"f"oi::

gas in the middle east

https://www.quora.com/What-are-lrans-natural-
resources

The engine combustion chamber and fuel injector is not optimized for any emission level.
The idea is to look for trends.
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@ Methodology: Emission Measurement Devices

Testo NanoMet3

* Thermo-diluted sampling - solid and non-
volatile particle measurement
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Met

nodology: CFD Analysis by AVL FIRE™
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‘ Methodology: Test Procedure
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. Results: Particle Number
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‘ Results: Particle Size
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‘ Results: Non-volatile Particle Fraction
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‘ Results: LDSA
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Summary and Conclusion

RCCI combustion strategy is an efficient solution for ultra-low NOx emission
with no after-treatment.

CO and unburned HC emissions are increased compared to CDC. So diesel
oxidation after-treatment is required to meet standard emission levels.

Switching from CDC to RCCl, PM is reduced. There are some other
parameters to consider; composition, number and size.

Non-volatile particle mass is low enough to meet strengthen emission levels.
Traditional NOx-PM trade-off is not valid any more at RCCl combustion.

Low PM/PN emission RCCI combustion requires high fraction of port fuel
injection (more than 80% in this case). This could potentially lead to very low
PM/PN to reduce after-treatment requirements.

FCE research lab at Sharif University is considering use of modern
production-type engine at RCCI combustion mode to meet Euro VI PM/PN
limits.
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