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Fig.1 Traditional V-shaped forward R&D system of aero-engine and new double-V-shaped R&D system based on digital twin technique
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Fig.2 Schematic plot for some key issues of combustor design and the level of simulation
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Fig.3 Vision and challenges of high-fidelity simulation of full aero-engine
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Fig.4 Schematic plot of response surface construction method and successive dimension reduction method based on active subspace
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Application and Prospect of Digital Twin in Design Phase of Aero-Engine

Combustion Chambers

REN Zhuyin, ZHOU Hua, ZHANG Jian, ZHANG Qi
(Institute for Aero Engine, Tsinghua University, Beijing 100084, China)

[ABSTRACT]

With the ever-increasing requirements for the better performance of aero-engines, and the increasing

complexity of the aero-engine system, digital twin is becoming an important tool to support the management of the whole

life cycle of aero-engines. Being the heart of an aero-engine, the design phase of the combustion chamber is known for its

difficulty, as well as its high cost in time and money. The digital-twin based design process can significantly reduce the time

and cost of the design phase of the combustion chamber by predicting its performance, evaluating its reliability, as well as

pre-evaluating and optimizing the testing protocol. In this work, the challenges faced by aero-engine combustion chambers

in the design phase are briefly described, a brief review and outlook on the application and key issues of digital twins in the

design phase of aero-engine combustion chambers are provided.

Keywords: Digital twin; Aero-engine; Combustion chambers; Computational fluid dynamics; High fidelity simulations
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