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A Study of Droplet Combustion Characteristics with Mulicomponent Fuel
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Abstract — The single droplet combustion of multicompenent fuel such as diesel-oxygenate and diesel-par-
affin blends under high ambient temperature and atmospheric pressure was investigated in the study, The
experiment was conducted by rapidly heating the droplets in an electric heated chamber. A high speed cam-
era with 500fps was also used to take photographs. The results of the study may be concluded as follows :
In the combustion of diesel fuel droplet with additive of oxygenate and paraffin, the dimensionless droplet
size of (D/DoY was linearly decreased with time. A fuel droplet with low boiling temperature additives and
in high boiling temperature diesel fuel evaporates and burns faster than uswal diesel fuel, This rapid burning
may result from so-called “micro-explosion” and its burning intensity varies with the types of additives. The
results above may suggest that rapid evaporation of oxygenate additive in the middle stage of combustion
can contribute much to combustion improvement of blended fuels. When compared to ordinary diesel fuel,
neat oxygenate and paraffin fuels show blue flame during entire combustion which prove smokeless com-
bustion.
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Table 1. Properties of tested fuels.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fuels

Oxygen content (wt.%)

Density (g/cm®)  Boiling point (°C)

JIS #2 Diesel fuel (DF)

Dimethyl succinate (DES})

Ethylene glycol mono-n-butyl ether (ENB)
Methyl-t-butyl ether (MTBE)

n-hexane

n-nonane

n-decane

0 0.832 306@90%*
368 . 1.047 218
27.1 0.905 171
18.2 0.746 35

] 0.659 71

0 0.717 150.8

0 0.731 174

*90% Distillation temperature.
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Fig. 2. Changes in droplet diameter and temperature
of diesel fuel with n-decane (25%).
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Fig. 4. Burning behavior of n-nonane droplet (500i/s, £/22).
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Fig. 6. Influence of n-paraffin content in diesel fuel on changes in droplet diameters.
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