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Abstract: In order to study the combustion characteristics of Jatropha oil / RP-3 kerosene blended fuel, ex-
periments were carried out in constant volume incendiary bomb with volume mixing ratio 1:0,1:1 and 1:3, ini-
tial temperature of 500K, initial pressure of 0.1MPa, and equivalence ratios of 0.7~1.5, respectively. The com-
bustion characteristics such as flame propagation characteristic, flame radius change rate, tensile flame propaga-
tion speed, Markstein length, and unstretched laminar flame propagation speed were obtained. And compared
with RP-3 kerosene, the following conclusion is drawn: At the equivalence ratios of 0.7~1.2, the flame propaga-
tion is stable and the flame front is relatively smooth; when the equivalence ratio increases to 1.3~1.5, a large

number of cracks, cell structures, and micro—fire clusters appear on the flame front. This is similar to the com-
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bustion behavior exhibited by other macromolecular hydrocarbon fuels. When the initial temperature and initial
pressure are constant, the flame propagation speed of the unstretched laminar flame of the blended kerosene fuel
increases with the equivalence ratio and then decreases. When the equivalence ratio is around 0.9~1.0, the un-
stretched laminar flame propagation speed reaches a maximum value. The Markstein length of blended fuel de-
creases with increasing equivalence ratio. When the equivalence ratio is 0.7~1.2, the Markstein length is positive
and the combustion tends to be stable. At the equivalence ratio of 1.3~1.5, the Markstein length is negative and
the combustion tends to be unstable. Compared with RP-3 kerosene, when jatropha oil was mixed in, the Mark-
stein length of blended fuel decreased slightly and the combustion stability was slightly worse. When the equiva-
lence ratio is less than 1.0, the unstretched laminar flame propagation speed decreases slightly, and when the
equivalence ratio is more than 1.0, the unstretched laminar flame propagation speed decreases significantly.

Key words: Alternative fuel; Jatropha oil; Blended fuel; Constant volume incendiary chamber; Mark-

stein length; Unstretched flame propagation speed
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Fig. 1 Schematic diagram of experimental system
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Fig.2 Schematic diagram of constant volume chamber
Table 1 Basic physical properties of jatropha oil and RP-3 kerosene
Properties Jatropha oil ~ RP-3 kerosene Properties Jatropha oil ~ RP-3 kerosene

Composition Density@ 25°C/(kg/m?) 756.2 776
Aromatics/vol% 12.2 4.6 Dynamic viscosity@ 25°C/(N +s/m?) 0.00103 0.00114
Olefin/vol% 1.18 2.00 Surface tension@ 25°C/(N/m) 0.024 0.0236

Saturates/vol% 86.62 90.70 Refractive index@ 25/°C 1.41 1.45

Sulfur/vol% 0.0334 0.0372 Flash point/®C 15 38

Physical distillation (distillation temperature/C) Freezing point/C -64 -47

Initial boiling point 139.8 166.4 Boiling point/C 186.8 208.3

Final boiling point 249.3 253.7 Heat of combustion/(MJ/kg) 46.41 42.8
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Fig. 3 Flame propagation characteristic of blended fuel characteristic at different equivalences ratio (Ja/RP-3=1:1)
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Fig. 8 Variations of Markstein length with equivalence ratio
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