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Wiebe Parameters Prediction of Diesel Engine Based on Neural Network

Li Wenhui Liu Changcheng Ma Xiuzhen Xia Wen Zhang Zijian
(College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract; Wiebe formula as a semi-empirical formula that calculates heat release in the zero-dimensional
combustion model of diesel engine was widely used in the simulation of working process of diesel engine,
the accuracy of simulation was mainly dependent on choice of parameters in the formula, but there were
some blindness and poor universality in the traditional Wiebe parameters selection method. So in view of
shortcoming of the selection method, the D4114B type electricity-generating diesel engine was taken as an
example, a diesel engine Wiebe formula parameters prediction method was proposed based on neural
network. By experimental measurement of cylinder pressure curve, the combustion heat release rate was
backward deducted, the heat release rate curve was numerically fitted, and the neural network was
trained, a neural network which can be used to predict the parameters of Wiebe formula was established.
Through the comparison of predicted results and experimental data, and evaluation of prediction
accuracy, the accuracy and feasibility of prediction method were verified. On this basis, D4114B diesel
engine dynamic simulation model was set up by using Modelica language, and the transient performance
of diesel engine was simulated and researched. Finally, the simulation results of neural network input
parameters were compared with experimental value, which proved the Wiebe formula parameters
prediction method can be applied to the diesel engine dynamic simulation study.

Key words: diesel engine; neural network ; numerical simulation; Wiebe formula; prediction
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Tab.1 Basic parameters of test engine
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Fig. 1 Comparison of test and simulation values
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Fig.3 Cylinder pressure curves before and after smoothing
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Tab.2 Parameters range of double Wiebe formula
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Tab.3 Prediction accuracy evaluation
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