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Construction and verification of combustion model of marine diesel

engine based on digital twin

Hu Deng”, Wang Hechun",Yang Chuanlei’, WangBinbin',Duan Baoyin',Wang Yinyan'

(College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China)
Abstract:The construction of marine diesel engine combustion model is a key means for
performance optimization and health management of the engine in a long-term running state.
Based on the Wiebe combustion model combined with the deep learning neural network, this
paper proposes a zero-dimensional engine prediction model construction scheme based on hybrid
drive, which is used to realize the synchronous simulation of the engine. First, solve the Wiebe
parameters for the cylinder pressure curve obtained through the test, and then use the
long-short-term memory neural network (LSTM) to establish the identification model of operating
parameters and Wiebe parameters, and then combine the Wiebe equation with the deep learning
neural network to construct a zero-dimensional predictive combustion model, and conduct a
generalization analysis of the predictive performance under non-calibrated working conditions.
The engine combustion model based on the digital twin is an effective method to realize the online
prediction of the engine combustion process, and at the same time provide a new theoretical basis
for future online optimization.
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