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Teaching Reform and Practice of Engineering Thermodynamics: A
"Theory-Simulation—Application" Three—in—One Model Under Emerging Engineering Education
Yingchun Guan Mingjie Xu Qihao Guo Yanhua Zhang
School of Mechanical Engineering and Automation, Beihang University
[Abstract] Against the background of emerging engineering education, the aerospace and high—end equipment
sectors put forward higher requirements for interdisciplinary engineering talents. The current Engineering
Thermodynamics course is constrained by three shortcomings: fragmented theory, misalignment with
engineering practice, and the limited ability of students to solve complex engineering problems. Guided by the
Outcome—Based Education (OBE) concept, this study builds a three—in—one teaching reform model covering
theoretical teaching, simulation verification and engineering application. This model restructures the curriculum
system with energy transfer and conversion as the core thread. It combines case—driven teaching,
digital—intelligent learning support and progressive engineering practice, and forms a competence cultivation
path that connects basic theories with complex engineering applications. Meanwhile, the study establishes a
mechanism for transforming scientific research achievements into teaching resources, and a whole—process
multi—dimensional evaluation system. Teaching practice shows that this model effectively improves students’
engineering modeling ability, complex problem—solving skills and comprehensive innovation capacity, and

provides valuable reference for basic course reform in emerging engineering education.
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