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Abstract. The basic experimental course of thermal engineering and fluid is an important
basic experimental course for energy power, construction and environmental protection
majors, which enables students to master the basic principles and experimental skills of
thermal engineering and fluid experiments through the combination of theory and
practice, and to cultivate students' innovative thinking and practical ability. However, the
traditional teaching mode often focuses too much on the teaching of theoretical
knowledge and neglects the cultivation of practical ability and innovation ability. In this
paper, we will carry out the teaching reform of the course from two perspectives of
"pre-study + classroom", build a pre-study platform before class, and improve the
education and teaching methods. Combined with the simulation experiment process,
integrate the professional development trend, pay attention to the professional joint cross,
improve the practical training and assessment methods, and help to improve the
mechanism of the basic experimental course of thermal engineering fluids.
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1 Introduction

Basic Thermal Fluid Experiment Course is an important practical course in engineering
disciplines, aiming at cultivating energy majors to master the basic principles, experimental
skills and experimental methods of thermal fluid experiments, and improving students'
practical ability and innovation ability. However, in the actual teaching, the course has many
problems, such as fragmented knowledge points, the experimental device is not closely
connected with the book, the experimental device is difficult to connect with the actual
engineering, and the theoretical knowledge and experimental courses are repeated. The
reasons mainly include outdated content of teaching materials, single teaching method,
insufficient or backward experimental equipment, and insufficient practical experience of
teachers. This not only affects the teaching quality, but also restricts the improvement of
students' practical ability and innovation ability. Therefore, the teaching reform of this course
to improve the quality and effect of teaching is an urgent problem to be solved at present.
Meanwhile, with the rapid development of science and technology, the concepts and means of
education and teaching are constantly updated. The experimental course is of great
significance for improving students' practical ability and analyzing problem ability!!l.
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The purpose of this paper is to discuss the problems and reasons existing in the experimental
course of thermal fluid foundation and put forward corresponding reform measures. Through
in-depth analysis of the problems existing in experimental teaching, combined with actual
teaching experience and practical experience, a practical reform program is proposed.
Strengthen the connection between experimental devices and books; introduce a variety of
teaching methods to enhance students' learning interest and enthusiasm; strengthen the
investment in experimental equipment, update experimental devices, and improve the
practicality and advancement of experimental equipment; strengthen the teacher training and
exchange of practical experience to improve the practical ability and teaching level of teachers,
in order to enhance the students' practical ability and innovation ability, and to provide strong
support for the cultivation of high-caliber engineering talents?). At the same time, for the
course, around the construction of virtual experimental platform, the energy equation
experiments, local resistance coefficient determination experiments and other fluid mechanics
experiments with the help of software Fluent to simulate the experimental process, in order to
improve the students' ability to analyze the problem. Join the new teaching concept, new
professional development trend and modernized professional joint cross technology, etc., to
explore a better teaching mode.

2 Constructing the mechanism of pre-learning in practical teaching

2.1 Constructing the mechanism of pre-learning in practical teaching

Pre-learning stage is an important part of student learning, through the pre-learning so that
students understand the content of the experiment in advance, improve classroom efficiency,
better enhance the quality of teaching experimental courses, to meet the learning needs of
students and development needs. Therefore, before the teaching process, teachers can set clear
learning objectives and design corresponding pre-study activities. At the same time, teachers
should pay attention to students' individual needs and provide customized learning paths for
each student™ 4. Through the implementation of the above measures and mechanisms, the
basic thermal fluid experimental course highlights the student-oriented teaching concept, and
the following measures are taken for better pre-study.

2.2 Building a platform for pre-learning before class

During pre-learning, teachers should clarify the learning objectives of this course, as well as
the skills and knowledge levels that students need to achieve, so that students can better
prepare and learn. Construct a pre-learning platform to make the principles, steps, precautions,
etc. of the experiment into illustrated PPTs and videos to facilitate students' understanding and
learning!®. Provide abundant materials on the pre-study platform, including articles, papers,
videos, etc., to help students understand the related knowledge of thermal engineering and
fluids. Meanwhile, some authoritative professional websites and books can also be
recommended to guide students to actively check and filter the information.

Teachers should establish an effective assessment mechanism to assess students' learning
outcomes on the pre-learning platform before class. The assessment results should be fed back
to students in a timely manner to help them understand their learning status, identify
deficiencies and make learning improvement plans. At the same time, teachers can also plan to



improve their classroom teaching methods based on the assessment results to further improve
the quality of teaching.

2.3 Establishment of an online question-and-answer platform

Build an online platform to answer students' questions encountered in the pre-study process at
any time to ensure that students can successfully complete the pre-study tasks. With online
interactive discussions, teachers can organize group discussions or online discussions for
students and encourage them to share their understanding and insights. It helps students to
deeply understand the knowledge and practice their communication skills and cooperation
spirit!®,

In the process of "pre-learning", teachers should collect students' feedback regularly to
understand their learning progress and difficulties. According to students' feedback, they
should adjust the teaching methods and contents in a timely manner so as to make the teaching
more in line with students' learning needs. Utilize modern information technology, using
online platforms, social media and other modern technology tools to assist teaching. Fig. 1
shows an online learning platform for thermodynamic fluids, which can release teaching
materials, assignments and quizzes, and interact with students in real time. It improves
teaching efficiency and also enhances students' learning experiencel”..
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Figure. 1. Thermal fluids online learning platform

2.4 Arranging pre-study assignments

In order to assign relevant pre-study assignments, students are urged to complete the pre-study
tasks seriously, provide reference for teachers' classroom teaching, stimulate students'
curiosity and desire for knowledge, and make them more actively engaged in learning. In the
experimental course on the fundamentals of thermodynamic fluids, students can be allowed to
explore the relationship between thermodynamics and fluids, or they can be allowed to study



and discuss some actual cases to enhance their practical and application ability. In order to
make students better understand and apply the knowledge they have learned about thermal
engineering and fluids, students are guided to design some experiments or projects to exercise
their own skills and abilities, and to cultivate their practical ability and innovative thinking. To
cultivate independent learning ability, teachers should not only impart knowledge, but also
cultivate students' independent learning ability. By guiding students to think independently
and solve problems on their own, they help them master learning methods and lay the
foundation for future lifelong learning!®!.

3 Instructional exploration during classroom instruction

3.1 Improvement of educational and teaching methods

For the basic experiments, students are guided to think about the experimental principles,
experimental steps and other issues to stimulate students' enthusiasm for learning and curiosity,
and cultivate their innovative thinking and problem-solving ability. Attention should be paid
to the introduction of challenging experimental projects, redesigning experimental projects
and introducing more challenging experimental content, such as the simulation of complex
fluid systems, optimization of thermal equipment. These experimental projects require
students to synthesize and apply what they have learned to solve practical problems through
teamwork. We use specific case studies to give students a better understanding of the
application of experimental principles and methods in practice. At the same time, we also
encourage students to find their own cases to analyze and discuss, so as to improve students'

learning enthusiasm and initiative!® %,

3.2 Implementing teaching and learning sessions

Pre-study stage: Study Pass releases the lab guide, study guide and assessment topics;
Students consult the study guide and integrate the relevant theoretical knowledge for the lab
project; Students study and master the experimental principles and steps; Students respond to
the mastery situation through Study Pass, which is conducive to adjusting the course progress.
Classroom stage: Teachers in accordance with the group test students experimental principles
and steps; Assessment of students to master the experimental process of attention; After
passing the assessment allows students to carry out experiments and emphasize the safety
matters; Concerned about the progress of student experiments and check the student
experimental data is accurate; Experiments are completed, the students independently analyze
the data and the group to send a representative to report on the experimental situation of the

group.

4 Construction of virtual experiment platform

Building a virtual experimental platform is an effective way to solve the limitations of
traditional experimental teaching. Through the software Fluent and other tools, the real
thermal and fluid experimental environment can be simulated, so that students can carry out
simulation experiments on the computer. It can solve the problem of insufficient experimental
equipment, and reduce the experimental cost and improve the experimental efficiency. At the



same time, the virtual experiment platform provides rich data analysis and visualization tools
to help students better understand the experimental results and improve their ability to analyze
problems!' !,

4.1 Introduction of new teaching concepts

New teaching concepts are introduced on the basis of the virtual laboratory platform. Students
can design their own experiments and freely explore problems in the field of thermal
engineering and fluids through the virtual experiment platform. Teachers guide and assist to
help students solve the problems they encounter. In addition, the project-based learning
concept is introduced to collect practical application scenarios from enterprises and scientific
research institutions, so that students can improve their abilities in the process of solving
practical problems and improve their practical ability by completing practical projects!'?.

4.2 Integration of professional development trend

With the continuous development of science and technology, the energy field is also
progressing. It is necessary to integrate new professional development trends in the course,
and energy-based problems in new energy technologies such as solar energy, wind energy and
other new energy technologies can be introduced into the course, so that students can
understand the latest professional dynamics. In addition, with the rise of artificial intelligence
technology, we can also apply advanced technologies such as machine learning to thermal and
fluid experiments to help students master new technologies and improve their problem-solving
ability.

4.3 Exploration of specialized joint cross technology

In order to better adapt to the needs of the development of modern science and technology, we
should pay attention to the exploration of specialized joint cross technology. Cross-integrate
thermal and fluid technology with computer science, data analysis and other fields to form a
new research direction. This interdisciplinary research method can help students broaden their
horizons and improve their innovation ability. In addition, we can cooperate with enterprises
and scientific research institutions to carry out research projects together and provide students
with more practical opportunities. This mode of cooperation can promote the integrated
development of industry-university-research and promote the progress of thermal and fluid
technology.

4.4 Reform effects and potential challenges

Through the combination of experimental teaching and practice, students master experimental
skills and methods in the process of experimentation. At the same time, a variety of
experimental equipment and software are provided for students to choose and use in order to
meet the learning needs of different students and cultivate their innovative thinking. The
reform of the teaching method requires teachers to update their teaching concepts and improve
their teaching ability, so as to better cultivate students' practical ability and innovative thinking,
and to send more excellent talents to the society and serve the social needs. Of course, there
are some potential challenges in this teaching reform. To realize the combination of thermal
fluid experiments and simulation experiments, it is necessary to have certain experimental
equipment and students with the operation of simulation software, and how to balance the



ratio of experimental and simulation hours in the actual teaching. By overcoming these
challenges, we can better utilize this teaching method to improve students' learning effect and
practical ability.

5 Conclusions

By exploring the teaching of the basic experimental course of thermal engineering and fluid
technology, measures such as constructing a virtual experimental platform, introducing new
teaching concepts, integrating professional development trends and exploring professional
joint cross technology can effectively improve the learning effect and practical ability of
students. This will lay a solid foundation for students' future development and make positive
contributions to the development of thermal and fluid technology. This teaching reform is of
great significance for improving students' practical ability, cultivating students' innovative
thinking, improving teaching quality, promoting teachers' professional growth and serving the
needs of the society, and providing powerful support for cultivating high-quality engineering
talents. At the same time, this study also provides a useful reference and reference for the
teaching reform of other similar courses.
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