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Abstract— The flame speed of methane-air mixture is known to be slower than that of gasoline-air
mixtures. In this study, to comparatively study combustion characteristics of natural gas engine the flame
speeds of both fuels in the engine have been measured by using ion probe which utilizes the electrical
nature of the flame. Due to the physical characteristics of natural gas, the volumetric efficiency and
flame speed of a natural gas engine are lower than those of a gasoline engine. The ion probe is applied
to measure flame speed of gasoline and methane fuels. This paper describes the results of a research
to compare the flame propagation velocity between methane gas and gasoline in order to improve the
performance of a natural gas combustion efficiency.
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(b) Ion movement in flame

Fig. 1. lon movement in flame.
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Fig. 2. Flame propagation velocity for ion probe posi-

tion.
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Fig. 3. Location of ion probe inserted in cylinder head.

Table 1. Specification of the test engine.

Engine Type 1 cyl, Air cooled.
Displacement(cc) 433
Compression Ratio 45:1
Maximum OQutput{ps/rpm) 8.0/1800
Valve Arrangement L-head camshaft
Length of Connecting Rod(mm) 133
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Fig. 4. Schematic diagram of the experimental set up
for an ion current.

Table 2. Experimental setup for measurement equip-
ment.

Measured

Equipment Model
property

Dynamometer Torque, rpm Plint

A/F Ratio Meter Excess Air Ratio Lamdascan I
Cussons, England.

Gas Flow Meter CNG Flow Rate

Ion Current

Tokyo kiki, Japan
Ion Current Ost R&D, Korea

Analyzer
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