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Visualization of Initial Flame by a Streamer Discharge Ignition
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Abstract: This study investigated the effect of streamer discharge on autoignition and combustion in a Spark Ignition (SI) 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 raising discharge voltage increased the light emission intensity at 306.4 nm corresponding to the OH radical and advanced onset

of initial flame.
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Table 1. Specifications of test engine and test condition

2-Stroke Air Cooled Single Cylinder Gasoline Engine
Scavenging Type Schniirle
Bore x Stroke 72 mm x 60 mm
Displacement 244 cc
Effective Compression Ratio 80:1
Engine Speed 1200 rpm
Equivalence ratio 0.75
Test Fuel PRF (90 RON)
Streamer Discharge Voltage 4KkV, 6kV, 10kv
Frame Rate 10000 fps (0.720 deg./frame )
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Figure 1. Photograph of spark plug during streamer
discharge
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Figure 2. In-cylinder pressure and light emission
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(A) Spark ignition

Reglon A

-8.64 deg. 5.76 deg. 20.2 deg. 34.6 deg. 49.0 deg. 63.4 deg.
(B) Streamer discharge V=6 kV

Reglon B

-25.2 deg. -18.0 deg. -10.8 deg. -3.60 deg. 3.60 deg. 10.8 deg.
(C) Streamer discharge V=10 kV

-38.9 deg. -31.7 deg. -24.5 deg. -17.3 deg. -10.1 deg. -2.88 deg.

Figure 3. Visualization of flame formation and propagation (A) spark ignition (B) streamer discharge V= 6 kV (C) 10 kV
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