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Interaction between Shock Wave and Autoignition in Ultra-lean and High Pressure
Combustion
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In order to increase the thermal efficiency of internal combustion engine,
it is necessary to operate at a high compression ratio. Under these conditions, abnormal combustion
accompanied shock wave is likely to occur. Therefore, the interaction between autoignition and
pressure wave is considered to be an important factor. However, it is difficult to observe strong
abnormal combustion in the engine, there are many questions about how autoignition and shock waves
act to develop into intense abnormal combustion. This study developed an engine that can visualize
strong abnormal combustion. Using this engine, we measured the growth process of autoignition. As a
result, it was found that the autoignition generated locally, and when the growth rate reached the
sEeed of sound, the autoignition and the pressure wave grow and proceed at supersonic speed. In
short, the mechanism of strong abnormal combustion was clarified experimentally, by using an actual

engine.
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Table 1 Specifications of test engine and test conditions

2-stroke Air-cooled Single-cylinder Engine
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Scavenging Type Schnurle
Bore x Stroke 72 x 60 mm
Displacement 244 ¢cm’®
Effective Compression Ratio (g) 12:1
Engine Speed (N) 1200 rpm
Test Fuel n-heptane (0 RON)
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