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Abstract

The screw expander is a critical power equipment in the residual pressure power generation
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system. To obtain the optimal operating conditions of the screw expander power generation system,
this paper proposes a prediction method for the variable operating conditions of the screw ex-
pander based on the BP neural network model, the generalized regression neural network model
and the convolutional neural network model. It conducts a comparative analysis of the prediction
performance of the three neural network models. The prediction results show that the prediction
effect of the generalized regression neural network model is the most ideal. In contrast, the devia-
tion of the prediction results of the convolutional neural network model is relatively large. The av-
erage relative errors of their predictions for the power and power generation of the screw expander
are 4.07%, 4.93%, 39.32% and 8.34%, 12.14%, 39.39% respectively. The power and power gener-
ation of the screw expander were divided into three ranges: high, medium and low. The generalized
regression neural network model was adopted to predict the corresponding range of inlet steam
flow, steam pressure, and steam temperature. Finally, the operating conditions of the screw ex-
pander power generation were optimized, which is of great significance for energy conservation
and emission reduction of the screw expander power generation system.
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Figure 1. Diagram of the power generation system of the vapor differential pressure screw expander
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Figure 2. Schematic diagram of the BP neural network
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Figure 3. Generalized regression neural network schematic
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Figure 4. Theoretical prediction of power by different neural networks
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Figure 5. Theoretical prediction of power generation by different neural networks
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Figure 8. The range of variable conditions under different powers
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Figure 9. Prediction and optimization results of variable operating parameters based on power
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Figure 10. The range of variable conditions under different power generations
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Figure 11. Prediction and optimization results of variable operating parameters based on power generation
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