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Abstract: In order to study the effect of butanol blending ratio and EGR rate( exhaust gas recirculation)
on diesel combustion performance, the AVL_ FIRE simulation software was used to establish a high — pressure
circulation model of the combustion chamber based on the 4190ZLC — 2 marine medium — speed diesel engine,
and the accuracy of the model was verified. The simulation method was carried out to study the effect of diesel
engine blended with butanol on the characteristic of combustion and performance under low temperature condi-
tions. The optimal results were obtained on the basis of ensuring the normal combustion of the diesel engine
where the butanol blending ratio, the EGR rate, the fuel injection advance angle, and the inlet pressure are re-
spectively about B20,12.5%,20 “CA and 0. 213 MPa. The results from analysis also show that the introduc-
tion of exhaust gas recirculation( EGR) can bring about a better performance in low-temperature combustion,
However, a too large value of the EGR and alow concentration of the mixed gas may cause an insufficient com-
bustion; the blending of butanol in diesel can significantly improve the low — temperature combustion environ-
ment, but if the blending ratio is too large, the flame retardation period will be too long, which will accordingly

prolong the fire retardation period. A proper fuel injection advance angle will prolong the retardation period, a-
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void rough combustion, effectively increase the heat release rate and improve the power and economy of the
diesel engine. The oxygen content and the disturbance of the mixed gas effectively improve the dynamic per-
formance of the put power in the diesel engine.

Keywords: 4190 diesel engine; butanol; low temperature combustion; combustion characteristics
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Fig.1 Effect of n-butanol blending ratio and EGR rate on diesel combustion
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Fig.2 Effect of butanol blending ratio and EGR rate on average indicating pressure,
indicating power and indicating fuel consumption rate
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Fig.4 Effect of fuel injection advance angle on average indicating pressure,
indicating power and indicating fuel consumption rate
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Fig.5 Effect of different inlet pressures on cylinder pressures and heat release rates
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