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ABSTRACT

In this study, a new type of laser-induced ignition using a conical cavity has been developed
to utilize all the available incident laser emergy. In the method, it is possible to ignite
combustible methane/air mixtures by directing a laser beam of a constant small diameter into a
small conical cavity, without focusing the laser beam. Shadowgraphs for the early stage of
combustion process show that a hot gas jet is ejected from the cavity, especially with lean
mixturc. After a very short time, the hot gas jet finishes issning and the flame behavior is
quite similar to flame propagation initiated by a conventional spark ignition. The combustion
process using the new method exhibits more rapid pressure increase and a higher maximum
pressure rise than that of the center ignition using laser-induced spark, with significant decrease
in the combustion time. Also, the new ignition method is numerically modeled to simulate the
flame kernel development and subsequent combustion process using the KIVA-II code. The
calculated results show satisfactory agreement with experimental results.

Far]&8o] ;. Laser-induced Ignition (¥Fe]® H#= #HF), Caviy (%), Combustion
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Fig. 1 Spark energy as a function of laser energy
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