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Effect of methanol on explosion limits of propane—oxygen mixture
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Abstract: To explore the oxidation characteristic of the alternative fuel propane/methanol mixture, the explosion
limit was used to study the negative temperature coefficient (NTC) response characteristics of methanol to propane/
oxygen mixture. The results show that the pressure of the lower turning points steadily increases with the increase of
methanol mole fraction. The temperatures of the lower turning points show no noticeable variation. However, the
methanol has almost no effect on the temperatures and pressures of upper turning points. In general, the NTC region
is shrunken to high—pressure region with the increase of methanol mole fraction. In addition, the temperature,
pressure and heat release rates of the main reactions profiles of the non—explosion, cool flame, and hot flame
conditions, under different explosion scenarios are compared. Furthermore, to elucidate the key control mechanism,

sensitivity analyses of the turning points are performed.
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Fig.1 Comparison of the calculated and experimental cool

flame explosion limit of equimolecular C;H,/O, mixtures
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Fig.2 Effect of induction period on the cool flame limits of

stoichiometric C;H,/O, mixtures
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