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Fundamental Study on Combustion Characteristics of Methanol Fuel
in a Constant Volume Chamber

Tea-Won Lee, Jung-Sun Lee, Young-Jo Tak, Sung-Sik Chung and Jong-Yul Ha
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Abstract

It is very important to clarify the ignition and flame propagation processes of methanol fuel in
the Spark-ignition engine, High speed Schlieren photography and pressure trace analyses were
used to study on combustion characteristics of methanol fuel in a constant volume chamber,
Methanol-air mixtures equivalence ratios from lean limit to 1.4 were ignited at initial pressure (0.
1, 0.3, 0.5 MPa), temperature (313, 343, 373 K) and ignition energy (40,180 mJ). As the result of this
study, we verified the characteristics such as ignition delay, effective thermal efficiency,
flame propagation velocity, lean limit, ignitability and combustion duration. Obatained results are
as follows. (1) The time to 109 reach of maximum pressure was 40~50% of the total combustion
duration for this experimental condition hardly affected by equivalence ratio. (2) The Effective
thermal efficiency, as calculated from maximum pressure was the highest when the mixture was
slightly lean(¢$ 0.8~0.9) and maximum pressure was the highest when the the mixiture was
slightly rich(¢ 1.2~1.2).
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Fig. 1 Schematic diagram of experimental set-up
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Table 1 Initial condition of methanol-air mixture

Parameter Condition

Initial pressure 0.1, 02,03, 05 MPa

Initial temperature 313, 343, 373 K

Ignition energy 40 mJ, 180 m]J

Equivalence ratio Lean limit~1.4
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