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Abstract — The auto-ignition characteristics and combustion behaviors of one-dimensional array of water-in-
fuel droplets suspended in a high temperature chamber have been investigated experimentally with various
droplet spacing and number of droplets. The fuels used were pure n-decane and emulsified n-decane with
water contents varied from 10% to 30%. All experiments have been performed at 920K under the atmo-
spheric pressure. The number of droplets in an array were fixed as 3 or 5 and its spacing was varied from
3mm to 7mm by Imm interval. The imaging technique with a high-speed camera has been adopted to mea-
sure the ignition delay and flame life time. The micro-explosion behaviors were also observed. As the drop-
let array spacing increased, the ignition delay also increased regardless of water contents. However, the life
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time of droplet array decreased as the droplet spacing increased. The full combustion time in array of 3
droplets was found to be longer than that for 5 droplets case due to the longer ignition delay.

Key words : Droplet array, Micro-explosion, Water-in-fuel emulsion, Ignition delay, Combustion inhibitor,

Combustion enhancer
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Properties of tested fuel.

Fuel n-Decane

Symbol for element CH,(CH,),CH;=142.28
Manufacture Junsei Chemical co
Assay (GC) min 95.0%

Lot No. 2C2101

Melting point (°C) -30°C

Boiling point (°C) 174°C

Density 0.73 ecm/g
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Fig. 3. Direct photographs of combustion behavior
for emulsified n-Decane droplets array (Ta=920K,
D=1.0 mm, Droplet array spacing=3 mm, n=5).
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Fig. 4. Effect of droplet array spacing and water
contents on ignition delay (Ta=920 K, D=1.0 mm, n=3).
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Fig. 5. Effect of droplet array spacing and water
contents on ignition delay (Ta=920 K, D=1.0 mm, n=5).
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