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Visualization and Spectroscopic Analysis of the Knocking in a SI Engine with Supercharge and Octane Number
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Recently, there are the problems which occurrence of the auto-ignition in the charged down-sizing spark ignition engine. In this

study, the behavior of the auto-ignition at the time of knocking was investigated by using high speed photography and light
absorption spectroscopic technique with that 0 RON / 50 RON primary reference fuel and natural aspirated (NA) / supercharged
engine. As a result, the low-temperature reaction period was shortened by supercharging, and the auto-ignition timing was advanced

with intense pressure oscillation at the low octane number in the supercharging.
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Table 1.  Specifications of test engine and test condition

Four-stroke Air-cooled Single Cylinder Gasoline Engine

Bore x Stroke 85 x 70 mm
Displacement 397 cm®
Valve Arrangement Side Valves

Engine Speed 1400 rpm

0 RON (n-heptane)
50 RON (n-heptane + iso-octane)
5deg. BTDC
NA (Pys) = 98.0 + 1.0 kPa)
Supercharged (SC) : Pygans) = 120 kPa)

Test Fuels

Ignition Timing (1.T.)

Boost Pressure

Mixture Ratio Stoichiometric
Compression Ratio 6.4:1
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Figure 1. Cylinder head and measurement position
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Figure 2. Visualization results and measured waveforms (0 RON)
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Figure 3. Visualization results and measured waveforms (50 RON)
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Figure 4. Visualization results and measured waveforms (SC120)
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