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The purpose of this study is to elucidate the phenomenon of knocking and to
establish a technique to actively reduce the knocking intensity by means of a torch flame from the
pre-chamber. In this study, knocking was investigated by visualization experiments using a rapid
compression and expansion machine. In a previous study, the authors investigated the relationship
between fuel auto-ignition characteristics and knock strength and reported that fuel properties and
the temperature field during auto-ignition have an effect on knock strength in spark-ignition
engines. In the case of a pre-chamber ignition system, the knocking characteristics may be different

from those of a spark-ignition engine because the temperature field during auto-ignition is greatly
changed by the torch flame. In this study, the knocking characteristics were investigated in detail
by changing the shape of the pre-chamber.
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Fig.2 Combustion chamber Fig.3 The position of ignition
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Fig.4 Photographs of flame shape (knocking, 1hole)
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Fig.5 Photographs of flame shape (knocking , 2hole)
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Fig.6 Pressure history (knocking)
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