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Abstract: In order to solve the problems of fuel atomization, combustion, performance and emission deteri-
oration caused by the excessive viscosity of biodiesel at low temperature combustion, the engine combustion
chamber was modified with double swirl (DS) by using AMESim and AVL_ FIRE software, and the injection
advance angle and the diameter of orifice were optimized and matched. The results show that the DS combus-
tion chamber has more uniform fuel distribution, greater combustion rate and power than the shallow basin com-
bustor in the operating range, and has a significant role in accelerating the fuel diffusion rate and improving the
air utilization rate, which bring about obvious advantages in improving the power and economy. The diesel en-
gine with DS combustion chamber, injection advance angle of 20. 6°, and nozzle diameter of 0. 28 mm has a
lower NO emission of 81.83% and indicated power of 7. 73% than the original engine. The results can provide

some guidance for the optimization of low temperature combustion performance of marine diesel engine.
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Tab.1 Basic performance and parameters of 4190 diesel engine
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Tab.2 Calculation results of different injection advance angles and orifice diameter under rated conditions

TH 4% WIfLEAR Orifice

MWL AT/ Injection

8RR T Indicated

NO HEji 5 54340 Emission

Condition No. diameter /mm advance angle/ (°) power /kW mass fraction / 10~
1 0.30 16.6 46.9 1.04
2 0.30 18.6 48.5 1.22
D =0.30 mm
3 0.30 20.6 50.2 1.29
4 0.30 22.6 50.7 1.36
1 0.26 18.6 50.0 1.24
2 0.28 18.6 49.5 1.23
¢ =18.6°
3 0.30 18.6 48.5 1.22
4 0.32 18.6 47.7 1.20
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