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Abstract: [Purpose] To achieve the goal of decarbonizing ships, the introduction of low and zero-carbon
energy sources is imperative, and biofuels, as carbon-neutral fuels, have great development prospects.
However, the bore and power range of marine low-speed engines varies widely, and systematic research on
the application of biofuel oil in low-speed engines with various bores is still relatively scarce. [Method] A
marine low-speed engine with a bore of 350 mm is selected as the research object. Through bench tests, the
accuracy of the simulation model and chemical reaction mechanism is verified under different blending
ratios, and simulation studies on the application of biofuel oil in low-speed engines with different bores are
conducted. [Result] The research results show that as the blending ratio of biofuel increases, the emissions
of nitrogen oxides (NO,) and fuel consumption tend to rise; as the engine bore increases, the NO, emissions
and engine thermal efficiency tend to increase. [Conclusion] The research findings provide an important
reference basis for the promotion and application of biofuel oil in the shipping industry.
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Tab. 1 Basic Parameters of MAN B&W 6S35ME-B9

Low-Speed Engine for Experimental Use
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Tab. 2 Physical and Chemical Properties of Fuels with Different Blending Ratios

S 180 #&k}mh BI15 Bk B24 Bkl B30 BRRHM B50 Bk
R (20 C) /(kg/m?) 958.0 944.8 936.2 931.0 911.2
FiE (50 C) (m¥s) 0.000 168 6 0.000 060 12 0.000 047 4 0.000 026 48 0.000 013 51
N ARSI /°C >90.0 >90.0 >90.0 >90.0 >90.0
K 1% 0.040 0.032 0.029 0.017 0.008
B /(mgKOH/g) 1.58 1.50 1.37 1.00 0.52
AR 730 % 0.21 0.15 0.12 0.09 0.06
ﬁﬁ%lﬁ% S EU% 86.50 84.90 84.60 83.80 82.00
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Fig. 1 Combustion Chamber Dimensions of Marine
Low-Speed Engines with Different Bore Diameters

in Simulation (Unit: mm)
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Tab. 3 Basic Parameters and Simulation Operating Conditions of Low-Speed Engines with Different Cylinder Diameters
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G95ME-C10.6 950 3 460 3.64 56.8
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Fig. 2 Comparison of Simulated and Experimental Cylinder Pressure Development Under Different Blending Ratios
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Fig. 3 Comparison of Simulated and Experimental NO,
Emissions Under Different Blending Ratios
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Fig. 4 Temperature Field Distribution and NO Distribution
Inside the Cylinder with Different Blending Ratios
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