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A Study of Mechanism Producing Shock Wave and In-cylinder Pressure Oscillations in
Autoignited Combustion under High-pressure Super-lean Conditions

B SER

Akira lijima

Abstract; This study investigated the origin of knocking combustion accompanied by pressure wave and strong
pressure oscillations in a Homogeneous Charge Compression Ignition (HCCI) engine. Experiments were conducted
with a two-stroke single cylinder optically accessible engine that allowed the entire bore area to be visualized. As a
result, under conditions where strong knocking occurs, a brilliant flame originates from the burned gas side in the
process where the locally occurring autoignition gradually spreads to multiple locations.
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Figure 1 Configuration of optically accessible engine
2. FEBEE K OTTE and light emission measurement system.
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Table 1 Specifications of test engine

EHWE. AT HRNO KRN EERIL, 2YERc 2-stroke Air-cooled Single-cylinder Engine
X, 395.2 nm ORI ZWE LT7-. Z DRI, Scavenging Type Schniirle
ERRBECET D HROFINTH D CO-0 DR Bore x Stroke 72 % 60 mm
HO—HTHY, FHBEOREERZ TWB. HRE Displacement 24 e’
Effective Compression Ratio (g) 13:1

21X n-heptane (0 RON) % F >, B [RI#% N % 1200
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Figure 2 Typical measured waveforms (Case 3)
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Figure 3 Color photographs of HCCI combustion
with in-cylinder pressure and light emission (Case 3).
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