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Detonation Properties of Acetylene-Air Mixtures with Additive of Hydrocarbon
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Abstract : Deflagration-to-detonation transition (DDT) of methane-acetylene-air and propane-acetylene-air mixtures was
experimentally studied to extend availability of pulse detonation engines using liquid fuels. The detonation tube has a total
length of 7194 mm and an inner diameter of 50 mm. Volumetric percentage of acetylene in the mixed fuels ranged from 0
% to 100 % under the condition that total equivalence ratio was kept constant of 1.0. The experimental results show that
increase in volumetric percentage of acetylene causes faster flame acceleration and earlier detonation transition. DDT was
observed for the methane-based mixtures containing acetylene of more than 50 % in fuel and for the propane-based mixtures
with acetylene of more than 20 %. Cell size of methane-acetylene-air mixtures and propane-acetylene-air mixtures increased
with decrease in volumetric percentage of acetylene in the mixed fuel. Cell size of methane-acetylene-air mixtures was
found to be proportional to the calculated reaction induction length in the case that volumetric percentage of acetylene was
more than 60 %, whereas the ratio of the calculated reaction induction length to the cell size was dependent on volumetric
percentage of acetylene for propane-acetylene-air mixtures.
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Fig.1 Schematic of detonation tube. P and I denote pressure and ion

probe, respectively. Dimensions in mm.
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Fig.2 x-t diagram of flame front for CH4-C>H:-air mixtures and

C3Hg-CaHz-air mixtures.
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Fig.3 Flame speed with various acetylene concentration for CH4-CaHz-air mixtures and C3Hs-CoHz-air mixtures.
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Fig.4 Speed of leading shock wave with various acetylene concentration for CH4-C2Hz-air mixtures and C3Hg-C2Ha-air mixtures.
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Fig.5 Pressure histories for CH4-C2Hz-air mixture containing acetylene
of 30 % in volume.
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Fig.6 Effects of acetylene concentration on cell size of CHs-CoHz-air mixtures and C3Hg-CoHo-air mixtures.
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length for CHs-CyHz-air and C3Hg-CoHz-air mixtures with
various concentration of CoHz. a denotes a volumetric acetylene
concentration in fuel, ranging from 0 to 1.
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95,
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