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STUDY ON IGNITABILITY OF FUEL SPRAY
(2nd Report : Effect of Gaseous Fuel Concentration)
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For the purpose of making clear the relation between liquid fuel spray characteristics and ignitabil
ity, the effect of gaseous fuel concentration on the ignitability of liquid fuel spray were experimentally
investigated. The mono-dispersed methanol liquid fuel spray was mixed with prevaporized fuel-air mixture
in a chamber and ignited by a capacitive discharge spark. A large number of ignition was attempted at a
given mixture, of which the concentrations of liquid fuel and prevaporized fuel were controlled.  In order to
estimate the ignition characteristics, ignition probability was defined as the ratio of ignition in success to the
number of trial. Flame patterns appeared in all attempts were classified into 4 groups in its behavior and the
frequency of each group was measured .

The liquid fuel spray starts to ignite and flame propagates at extremely lean condition compared with
gaseous fuel only. The ignition probability increases with the increase of the fuel concentration, but the
increase rate is much lower than one of gaseous fuel. The ignition probability increases slowly with the
increase of the gaseous fuel concentration under the given liquid fuel spray condition. The tendency of
ignition probability change depends on liquid fuel concentration. The ignitability increases with the decrease
of droplet diameter within this study. When the spray droplets are large, there are some cases where the
ignitability of liquid fuel spray shows less than one of gaseous fuel even if the total fuel concentration is over
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the lean ignition limit of gaseous fuel.

Key Words : Mono-dispersed Methanol Spray, Spark ignition, Ignition probability,
Ignition Limit, Gaseous Fuel Concentration
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Fig4 Typical flame patterns generated by spark discharge
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Table.1 Experimental conditions and specifications

item value

fuel methanol

representative diameter, d 120, 145, 175 pm

more than 80w%

monodispersed spray within + 10um of d

liquid fuel concentration 0~0.06 kg/m’

gaseous fuel concentration 0.006~0.12 kg/m’

ignition -trial 200~1000 times

vapor phase temperature 28714 K

0.5~0.6 m/s (120, 145um)

droplet mean velocity 0.9~1.0 m/s (175 pm)

vapor phase mean velocity 0.15~0.20 m/s
ignition point 500 mm (from the atomizer)
ignition energy 0817J
electrode gap 3 mm (P1)
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Fig8 Rate of flame pattern of liquid fuel spray
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