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Abstract: Based on the real composition of biodiesel, a combustion reaction mechanism is constructed and inte-
grated with the combustion reaction mechanism of n-butanol, resulting in a joint combustion reaction mechanism
consisting of 218 species and 856 reactions. This mechanism is employed to simulate the fundamental characteris-
tics of two fuel combinations applied in advanced combustion modes for internal combustion engines. Experimental
data are utilized to validate the obtained joint reaction mechanism. The mechanism is integrated with a large eddy
simulation model and used to simulate the ignition and combustion processes of biodiesel injected into #-butanol-air
premixed mixture. Based on the experimental data from a constant volume combustion chamber, the accuracy of
the resulting combustion model is comprehensively validated. Using the combustion model, the present study
simulates the effects of different pre-mixed oxygen concentrations, initial cylinder temperatures, and other pa-
rameters on the ignition and reaction zone expansion characteristics. Additionally, the emission characteristics of

major pollutants such as soot and nitrogen oxides are also obtained.
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Tab.1 Composition of typical biodiesel
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IRRBRHE | Methyl Linolenate | Ci9H30,; 7.0

10'
— HBHME, @=2.0 p=0.7MPa
BME, @ =1.25
— B, @=0.75 /
g <
;‘\Q ‘/‘
g o e //
B i S
4m g - B
: s EIRAH, =20
/ . S E, d=1.25
10 b FI{H, @=0.75

0.70 0.75 0.80 0.85 0.90 0.95
(1000/7) /K™

B 1 HERREEEAR LS THENERRIE
Fig.1 Ignition delay of MOD9D under different equiva-
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Fig.2 Ignition delay of n-butanol under different pressures
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Fig.3 Combustor geometry and mesh
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Tab.2 Injector parameters and injection conditions
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Fig.4 Penetration length of fuel spray in comparison
with experimental data when 7'=900 K
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with experimental data when 7=1 000 K
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Tab.3 Injection parameters and initial conditions of the
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Fig.9 Ignition and expansion of reaction zone after bio—
diesel injection when T, = 850 K
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Fig.10 Ignition under different initial cylinder temperatures
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Fig.15 Distributions of NO, under different initial tem-
peratures (= 3.5 ms)
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initial cylinder temperatures
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Fig.23 Transient mass of major pollutants under differ-
ent initial oxygen mole fractions.
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