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Abstract

Under the background of “New Engineering Disciplines Development”, the requirements for culti-
vating students’ engineering problem-solving abilities and engineering thinking have become in-
creasingly prominent. As a core bridging course for chemical engineering, the teaching effect of
“Principles of Chemical Engineering” directly affects the cultivation of students’ engineering capa-
bilities. In response to the current problems in teaching, such as fragmented knowledge and the
disconnection between theory and practice, this study proposes and constructs a “framework-
based teaching” model. This model takes core engineering principles as the axis to build a system-
atic knowledge network framework for students, aiming to guide them to form “connection think-
ing” and “balance thinking”. Based on a review of relevant educational theories, this paper defines
the connotation and value of the “knowledge network framework”, and elaborates on the frame-
work construction and application in core chapters such as fluid flow, heat transfer, absorption, and
distillation. It also explains the dynamic implementation process of this model through a compre-
hensive engineering case. At the same time, the article objectively analyzes the possible challenges
in the implementation of the model and proposes countermeasures, with the aim of providing a
systematic and operational path for the teaching reform of courses under the background of new
engineering.
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Figure 1. Knowledge network framework diagram of fluid flow chapter
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Figure 2. Knowledge network framework diagram of heat exchange chapter
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Figure 3. Knowledge network framework diagram of absorbing chapter
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Figure 4. Knowledge network framework diagram of distillation chapter
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