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Exploration of a fluid mechanics teaching framework centered on the euler equation

Guo Tong, Duan Chuangchuang, Lin Tianliang

College of Mechanical Engineering and Automation, Huaqiao University, China Fujian Xiamen 361021

Abstract: Fluid mechanics is an essential foundational course for engineering majors. While the traditional pedagogical
sequence of "statics before dynamics" aligns with cognitive learning principles, it often leads to content redundancy and a
fragmented knowledge framework. This paper proposes a novel approach to restructure the teaching system by centering on
the Euler equations. Specifically, the Euler momentum equations are introduced early in the curriculum, establishing them
as the logical backbone. Key concepts such as the control volume method, descriptions of fluid motion, Bernoulli's equation,
and the hydrostatic equilibrium equation are developed in a radiating manner. This architecture effectively treats fluid statics
as a special case of dynamics where velocity is zero, thereby minimizing instructional repetition and strengthening the
intrinsic connections between concepts. It guides students in constructing a tree-like and networked knowledge structure. The
proposed teaching methodology demonstrates significant potential in enhancing instructional efficiency and deepening student
comprehension, while robustly cultivating their scientific thinking and systemic modeling capabilities.
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