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A Effect of Assist by Streamer Discharge on HCCI Combustion
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The Homogenous Charge Compression Ignition (HCCI) engine is positioned as a next-generation internal combustion engine and

has been the focus of extensive research in recent years. The major issues of HCCI engine operating is difficulty of ignition

especially the cold condition, This study investigated detail of combustion characteristics under the circumstances at streamer

discharge assist by comparison images visualized inside the cylinder , and so on.
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Table 1

Specifications of test engine

2-Stroke Air Cooled Single Cylinder Gasoline Engine

Bore xStroke 72 x 60 mm
Displacement 244 cm
Engine Speed N= 1200 rpm
Throttle WOT
Test Fuel PRF (70RON)
Effective Compression Ratio e=12.0[]
Equivarent Ratio f=0.6 ]

Table 2 Experimental condition

Case No.| Scavenging Temperature | Frequency| Input voltage
C 1 Vin=9V
ase Tsc =333~ 363[K] | f =20 kHz |——
Case 2 Vin=12V

A-D Converter

High-speed
Mirror Camera

/=
Cylinder

Pressure

Quartz Window
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Flowmeter
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Exhaust ! Temperature

Temperature

4
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Temperature

Fig.1 Configuration of experimental equipment
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Fig.3 Crank angle vs scavenging temperature
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5.06 deg 5.78 deg 6.50 deg 7.24 deg 7.90 deg 8.70 deg 9.34 deg 10.14 deg 10.86 deg

(2) Streamer Discharge Vin=9 V

0.72 deg 1.44 deg 2.14 deg 2.86 deg 3.58 deg 4.30 deg 5.02 deg 5.02 deg 5.74 deg

(3) Streamer Discharge Vin=12 V

-77.04 deg -62.64 deg -55.44deg

-48.24 deg -41.04 deg -33.84 deg -26.64 deg -21.60 deg -20.16 deg

Fig.4 Visualization of flame formation and propagation
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