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A study on spray flames characteristics of liquid fuel sprays of biomass

(Influence of the Fuel Type on Soot Formation Characteristic)

JRFE] Aot ANl WE = 7R
(Kazuki AKAMA) (Jun HAY ASHI) (Takehiko SEO) (Chulju AHN)
PNTNES NN R TERF PNITTNES
(Osaka Univ.) (Osaka Univ.) (Tokyo Institute of Technology)  (Osaka Univ.)
TRf s A 2 P &z
(Fumiteru AKAMATSU) (Nozomu HASHIMOTO) (Hiroyuki NISHIDA)
PNTNES &) R SE T &) gt SE T
(Osaka Univ.) (CRIEPI) (CRIEPI)

The combustion characteristics of the biomass liquid fuel (palm methyl ester: PME) sprays are investigated. The laminar
counterflow spray burner, where the unburned droplet region, the blue flame region and the luminous flame region are
separately stabilized, is utilized to observe the detailed combustion characteristics. The diameter of the spray droplets is
measured by PDA with and without combustion. The soot formation regions are measured by Time-Resolved Laser Induced
Incandescence (TIRE-LII) technique. Results show that the drop size distribution of spray droplets was changed due to the
difference of the evaporation rate, and that there was a difference in transition of the average droplet size. The instantaneous
soot generation process in the PME spray flame was the same as that in the n-dodecane spray flame, and the diameter of the
soot particle grew in the circumference of the soot formation area.
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Fig.2 Experimental Apparatus

Table 1 Properties of PME and n-dodecane
PME n-dodecane
Density 3
(30°C) g/cm 0.86 0.75
Kinetic
viscosity mm?/s 5.63 1.69
(30°C)
Flash point C 174 73~74
gnition ; 245 203~250
pomt
Boiling o 319~
point € 347(5%) 216

(3%) Initial boiling point:319°C, End boiling point:347°C
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(a) Spatial distribution of soot volume fraction
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Fig.9 Typical instantaneous result of TIRE-LII
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