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Effects of Pilot Injection Method Following the Main Injection -
on Ignition Promotion and Exhaust Gas Reduction
in a Diesel-Fueled HCCI Engine

Sanghoon Kook™ , Choongsik Bae™

ABSTRACT

Diesel-Fueled HCCI(Homogeneous Charge Compression Ignition) Engine is an advanced
combustion process explained as a premixed charge of diesel fuel and air is admitted
into the cylinder and compression ignited. It has possibility to reduce NOx by
spontaneous auto-ignition at multiple points that allows very lean combustion resulting
in low combustion temperatures. Also PM could be reduced by the premixed combustion
and no fuel-rich zones. But HCCI couldn’t be realized because of the difficulties in
vaporizing the diesel, control of combustion phase directly.

To solve these problems, new fuel injection strategy, explained as the pilot fuel
injection to promote ignition near TDC following the main fuel injection at the extremely
advanced timing, is applied during the compression ratio is varied from 18.9:1 to 27.7:1
This 1s not a pilot fuel to promote the ignition but also the direct control method of the
combustion phase.

Experimental result shows the pilot fuel injection promote the ignition and the
compression ignition of the HCCI engine is achieved as compression ratio becomes
higher. Also there is an optimal pilot fuel injection timing for the HCCI combustion. NOx
is reduced more than 90% compared to DI-Diesel case but PM and THC emission needs
more investigation.

Key Words : HCCI, Pilot Injection, Compression Ratio
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HCCI: Homogeneous Charge Compression Ignition, BTDC: Before Top Dead
Center, IMEP: Indicated Mean Effective Pressure
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