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Model design and aerodynamic characteristics simulation
analysis of fold-wing aircraft

HU Wenhua" *>, LIU Wenju"?, WU Ruigin"”>", CHEN Sanya">, FENG Jingjing" >, WU Xia’

(1. Tianjin Key Laboratory for Advanced Mechatronic System Design and Intelligent Control,
Tianjin University of Technology, Tianjin 300384, China;
2. National Demonstration Center for Experimental Mechanical and Electrical Engineering Education,
Tianjin University of Technology, Tianjin 300384, China;

3. Tianjin Institute of Aerospace Mechanical and Electrical Equipment, Tianjin 300301, China)

Abstract: The coupling of configuration change, elastic deformation, and the flow field significantly affects the
aerodynamic characteristics of morphing aircraft during flight. Aeroelastic simulations were carried out to take into
account the alteration in aerodynamics and elastic deformation of a wing brought about by the folding motion of a
fold-wing morphing aircraft. A delta-wing scheme with a blend-wing-body configuration was used to establish a
three-dimensional model. A physical model of the fold-wing aircraft was made and the wing's morphing function was
verified. Subsequently, a simplified and meshed model was set up for aerodynamic simulations. Using unidirectional
fluid-solid coupling simulations, the coupling effects of airflow angle of attack and airflow velocity on the
aerodynamic properties and elastic deformation of folding wings were examined. Moreover, a bidirectional fluid-solid
coupling simulation was carried out to analyze the influence of folding motion on aerodynamic characteristics of
aircraft based on the pressure of the section lines of wings, and to study the coupling effects of changes in wing
configuration, flexible deformation and flow field. The research revealed that the aerodynamic characteristics and
elastic deformation of a fold-wing morphing aircraft are related to its flow angle of attack, flow velocity, folding angle
and folding speed. Additionally, the folding velocity played a crucial role in shaping the aerodynamic characteristics
and flexible deformation of the folding wings, with rapid folding leading to more distinct changes than slow folding.
These results are of great significance for analyzing aerodynamic characteristics, suppressing flexible deformation,
and designing flight controllers for fold-wing morphing aircraft.

Keywords: folding wing; fluid-solid coupling; folding motion; aerodynamic characteristics; simulation analysis

Received: 2024-01-28; Accepted: 2024-05-24; Published Online: 2024-06-06 11:01
URL: link.cnki.net/urlid/11.2625.V.20240605.1337.001
Foundation items: National Natural Science Foundation of China (11702188,12002236,12072233)

* Corresponding author. E-mail: ruiginwu@163.com


link.cnki.net/urlid/11.2625.V.20240605.1337.001
mailto:ruiqinwu@163.com

	1 折叠翼变体飞行器模型
	1.1 三维模型设计
	1.2 实物模型制作

	2 仿真参数及环境设置
	2.1 单向流固耦合计算流程
	2.2 双向流固耦合计算流程
	2.3 仿真参数及网格设置

	3 单向流固耦合仿真分析
	3.1 气流迎角与折叠角度的影响
	3.2 气流速度与折叠角度的影响

	4 双向流固耦合仿真分析
	4.1 气动特性分析
	4.2 弹性变形特性分析

	5 结　论
	参考文献

