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Development of a real-time simulation model for a control-oriented
high-pressure common rail fuel system of the marine diesel engine
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Abstract; To provide controlled objects for the software of marine diesel engine electronic control systems, the per-
formance simulation model of a high-pressure common rail fuel system was first established, and the characteristic
data of common rail components were calculated. We take the high-pressure common rail fuel system of the marine
diesel engine as the simulation object. Then, real-time simulation models are established using the performance
simulation calculation data and calculation formula, including a high-pressure oil pump sub-model, common rail
tube model, injector sub-model, and mass conversion sub-model. The real-time simulation models can calculate
pressure fluctuation, fuel injection quantity, injection rate, and other characteristic parameters of the high-pressure
common rail fuel system in real-time according to the fuel injection control and rail pressure regulation signals sent
by the electronic control system. The developed real-time simulation models of the high-pressure common rail fuel
system were compared in terms of the accuracy of fuel injection under steady-state conditions and pressure fluctua-
tions of common rail under closed loop control, and the errors are all within 5%. The real-time simulation models of
the high-pressure common rail fuel system established in this study can be used as the controlled simulation object
for the development and function verification of the injection control strategies of electronic control systems.

Keywords : high-pressure common rail fuel system; real-time simulation model; marine diesel engine; modular

modeling; closed loop control; rail pressure control
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Fig.1 Structural diagram of marine high pressure com-

mon rail fuel system
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Fig.2 Whole framework of real-time simulation model for high pressure common rail fuel system
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Performance simulation model of high pressure

Fig. 3
common rail fuel system
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Fig. 4 Performance simulation model validation of high pressure common rail fuel system
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Fig.5 Verification of common rail pressure fluctuation
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Fig. 6 Flow chart of injector submodel development
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Fig.7 Characteristic data of injector leakage
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Fig. 8 Characteristic data of injector control
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Fig. 10 Development process of subdie for high pressure fuel pump
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