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Abstract

In the aviation industry, aircraft engines can be said to be the most important part of the airplane,
responsible for generating thrust, providing power and air supply, and other important tasks. There-
fore, the performance and operating condition analysis of the engine are crucial, and mathematical
modeling is an effective analytical tool with a wide range of applications. The engine model is an
indispensable tool in the aviation industry. Through this model, engine design, performance opti-
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mization, and simulation analysis of operating conditions can be performed, which plays a signifi-
cant role in improving engine performance and reducing operational costs. This article will focus on
aircraft engines as the research object, exploring the establishment of mathematical models to
analyze and optimize engine performance, fuel consumption, and emissions. We will also sum-
marize and organize the algorithms used in the process.
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Figure 1. Steps of digital twin aviation engines
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Figure 2. Aviation twin aerospace engine manufacturing process twin module
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Figure 3. Model flowchart of XGBoost algorithm
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Figure 4. Overall performance model structure of the engine
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Figure 5. XGBoot engine performance parameter modeling process
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Figure 6. Comparison of predicted results of N1 parameters during climb phase of the engine
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Table 1. Summary of the three main models in this article
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