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Charactristics of Streamer Discharge Ignition Combustion under Lean Condition
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Abstract:This study investigated the effect of streamer discharge on ignition and combustion in a internal combustion engine.

A continuous streamer discharge was generated in the spark plug of the combustion chamber of a 2-stroke optically

accessible engine that allowed visualization of the entire bore area. The experimental results showed that the flame formation

and propagation was initiated and grew from the vicinity of the electrode under the application of a streamer discharge.

Additionally, the results indicated that firing performance improves by risising discharge.
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Table 1. Specifications of test engine and test conditions

2-stroke Air-cooled Single Cylinder Gasoline Engine

Type of Scavenging System Schnuerle
Bore x Stroke 72 x 60 mm
Displacement 244 cm?
Engine Speed 1200 rpm

Effective Compression Ratio 8.0:1

Equivalence Ratio 0.4
Test Fuel PRF 90
Ignition Method
Spark Ignition
Streamer Discharge 6 kV, 8 kV, 9.5 kV
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Fig.1 Configuration of optically accessible engine
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(A) Spark Ignition
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Fig. 2 Measured waveforms
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Fig.3 Visualization of flame formation and propagation (A) spark ignition (B) steamer discharge Vqu = 9.5 kV
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