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Abstract :

In order to investigate the effect of dimethyl ether (DME) on PAH and soot formation, the fuel has been

mixed to the counter-flow diffusion flames of ethylene. Laser-induced incandescence and laser-induced fluorescence
techniques were employed to measure relative concentrations of soot volume fraction and polycyclic aromatic
hydrocarbon (PAH) concentration, respectively. Results showed that even though pure DME flame produces the
minimal amount of PAH and soot, the mixture fuel of DME and ethylene could increase PAH and soot formation, as
compared to those of pure ethylene flame. This implies that even though DME has been known to be a clean fuel for
soot formation, the mixture fuel of DME and the hydrocarbon fuel could produce enhanced production of soot.
Numerical simulation demonstrated that methyl (CH;) radical generated by the initial pyrolysis of DME can be
contributed to the enhancement of PAH and soot formation, through the formation of propargyl (C;H;) radical.
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Fig. 1 Typical images of LIl and PAH LIF for counterflow
diffusion flame of ethylene
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Fig. 2 Profiles of LIl and PAH LIF signals for various
mixture ratios of ethylene and DME
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Fig. 3 Maximum signals of PAH LIF and LII at the
centerline of the counterflow diffusion flame as a
function of mixture ratios
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Fig. 4 Calculated CH; and C;H> concentrations for various
mixture ratios as a function of temperature
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Fig. 5 Production rates of CH; and CH, at the mixture ratios of 0, 0.05, and 0.4 as a function of temperature
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