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Abstract: Taking a certain gas turbine as the research object, a component-based overall
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performance computational model was developed. Sensitivity analysis was conducted to select appropriate

correction coefficients for component characteristics. Test data was then coupled to design a coordinated

operating equation set, and multi-point optimization was applied to refine the component characteristics.

This methodology ultimately yielded a high-precision overall performance simulation model for the gas

turbine. Based on the data obtained from the modified overall performance simulation model, a gas turbine

performance prediction model was established using a multilayer perceptron (MLP). The results showed

that, compared with the test data, the prediction model based on the modified gas turbine overall

performance simulation data had an error of less than 1% in the performance evaluation of each steady-

state operating point, which met the engineering accuracy requirements. It was also 74.7% faster than the

corrected model, significantly reducing the computing time, and providing technical support for real-time

prediction of the overall performance of gas turbine.

Keywords: gas turbine; overall performance simulation; test data;

artificial intelligence predictive modeling; data-driven
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Fig. 1 Schematic diagram of split shaft gas turbine
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