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Abstract : An internal combustion engine with laser breakdown ignition was operated under inert gas and exhaust gas
dilution, and the influence of increased dilution rate on engine performance and emissions was clarified. As a result of this

experiment, operating range was expanded in proportion to specific heat ratio of inert gas and exhaust gas. And at high

dilution rates, the gasoline engine operation was more stable with laser-induced breakdown ignition than with conventional

spark ignition, since the IMEP was higher and the COVvep was lower with laser ignition.
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Fig.1 Laser-induced breakdown ignition engine system.
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Table 1 Experimental conditions.

Ignition Lase;gliritta?;(ndown Spark Ignition
Input energy 20mJ/pulse 60mJ
Focal length f=30mm

Equivalent ratio 1.0
Fuel Gasoline
Dilution gas N, CO,, Exhaust gas

Dilution rate 0, 5,10, 15, 20%

Engine speed 1180rpm
Ignition timing -50, -41, -32, -23, -14, -5, 4ATDCdeg
Throttle opening 100%
Acquisition data 512cycle
Intake manifold 100°C
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