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A Study on the Characteristics of Methane-Air Premixture
Combustion and Combustion Radicals ([ )

C. H. Jeon and Y. J. Chang

Key Words : Combustion Radical(ed 42| ), Radical Intensity (2} t] 2+ 7+ %), Equivalence
Ratio(=}+2kn}), Flame Speed(3}9d4x)

Abstract

To clarify the effects of equivalence ratio, initial pressure and temperature on the flame
propagation and radicals characteristics, a series of the experimental study were conducted in a
quiescent methane-air premixture using a constant volume chamber. The development of the
flame was visualized following the start of ignition using high speed schlieren photo and radical
images by intensified CCD camera. Combustion pressure and ion current were recorded simultane-
ously according to the experimental conditions which were equivalence ratio with (.7 to 1.2, initial
pressure with 0.08 MPa to 0.40 MPa and initial premixture temperature with 313.2K to 403.2K.
The results showed that the flame speed by ion current and mass fraction burned by combustion
pressure characterized the effects of flame propagation very well. And increased combustion
duration due to lean combustion condition that was below equivalence ratio, (.8 caused cycle

variation and decreasing the power of engine.
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Fig. 1 Schematic of cylindrical constant-volume

combustion chamber
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Table 1 Experimental conditions

Parameter Condition

P, (MPa)

Pressure : 0.08, 0.24, 0.40 (gauge)
0.8, 0.9, 1.0, 1.1, 1.2

313.2, 353.2, 403.2

Equivalence Ratio, ¢

T (K)

Temperature
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