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中南财经政法大学课程教学大纲

Course Syllabus of

Zhongnan University of Economics and Law

	Course Title:   Principles of environmental engineering

	Course Code
	
	Semester
	1

	Teaching Hours
	32
	Credits
	2

	Prerequisites
	

	Instructor Information

	Name
	Cao Yanxiao 
	Email
	caoyanxiao@zuel.edu.cn

	Institute
	The School of Information and Safety Engineering

	Applicable Object
	International Students

	Course Objectives
	The students will be guided to understand the application methods and strategies of environmental engineering technology and principles in water pollution control, air pollution control, soil pollution control and solid waste pollution control, through theoretical knowledge teaching, a series of research literature study, case analysis, and environmental engineering related project. Besides, this course also aims to enable the students to fully grasp the technical points of different types of environmental engineering projects, and expand their understanding of new models, new ideas and new methods of pollution control. After the study and practice of this course, students are trained to think about problems actively, and can analyze and solve practical environmental pollution control engineering problems. Furthermore, this course will lay a theoretical foundation for students to prepare technical plans for environmental pollution projects and engage in scientific research activities. Specific requirements include:

(1) To learn environmental engineering principle;
(2) To obtain the ability to deal with different environmental problems, and make preliminary technology plan;

(3) To involved in the case analysis and discussion actively.


	Course Description

(200 words)
	《Contemporary Principles of Environmental Engineering》belongs to the subject of engineering technology and has significant engineering characteristics. It is a required professional foundation course for environmental engineering major. This course covers environmental purification, remediation and environmental pollution control technology system. This course focuses on guiding students to understand the application of environmental engineering technology principles in specific pollution control projects through the study of a series of papers on environmental engineering technology application and different types of pollution control and rehabilitation engineering projects. The main task of this course is to enable students to combine the relevant technologies and principles of environmental engineering learned during the undergraduate period with the research trends and practical engineering applications in the field of environmental engineering, gradually realize the in-depth understanding of engineering principles, and correctly use the thoughts and methods of relevant principles of environmental engineering. Train students to learn to analyze problems from different angles, develop the habit of system thinking, and master the ability to analyze and deal with practical problems from the engineering point of view. To lay a solid engineering theoretical foundation for the study of subsequent courses.

	Assessment Methods
	Term paper


	Textbooks and References
	1. Principles of Environmental Engineering and Science, Mackenzie L. Davis and Susan J. Masten. 
2. Municipal Wastewater Management in Developing Countries: Principles and Engineering, Zaini Ujang and Mogens.
3. Environmental Engineering Science. William W Nazaroff and Lisa Alvarez-Cohen.
4. Related literature in Journals such as EST, JHM, EI, WR, Science of the Total Environment and Chemosphere.


	Course planning

	Chapter 1
	Topic 1: What are the principles of environmental engineering and what are the contents of environmental engineering principles; How to combine the principles of environmental engineering with engineering practice.
Topic 2: Current research scope and progress of environmental engineering principles.


	Chapter 2 
	Topic 1: Environmental pollution control technology system, understand the separation, isolation, transformation measures and implementation methods of the difference and connection.
Topic 2: A case study.
Topic 3: A water restoration project in Hubei Province and the application of environmental engineering in the project.


	Chapter 3
	Topic 1: Related technical principles of unit operations that follow the basic laws of fluid dynamics (including sedimentation and filtration), unit operations that follow the basic laws of heat transfer (including heating, cooling, evaporation, etc.), and unit operations that follow the basic laws of mass transfer (including absorption, extraction, adsorption, membrane separation, etc.)
Topic 2: How to apply the basic laws of fluid mechanics, heat transfer and mass transfer in the practice of environmental pollution engineering.
Topic 3: Some case study.


	Chapter 4
	Topic 1: Reaction kinetics, understanding of the basic principles of common reactors, process calculations, typical equipment.
Topic 2: What are the inherent design ideas of the common reactors for pollution control, the problems and challenges of the existing reactors, and how to input new power into the reactor design.
Topic 3: Some case study. 


	Chapter 5
	Topic 1: The development trend of environmental science and engineering research.
Topic 2: To explore the key time and hotspot in the field of environmental science and engineering using topic modeling computational text analysis method. Based on the papers published between 2005 and 2021, the potential Dirichlet allocation (LDA) model of abstract metadata is analyzed.
Topic 3: Some case study. 


	Chapter 6
	Topic 1: Environmental science/engineering challenges and innovations in pollution prevention and resource recovery.
Topic 2: Screening series environmental science/engineering articles, covering pollution prevention, pollution and transportation, resource recycling and waste conversion, environmental concerns of chemicals, pollutants and other topics such as health effects. Explore the challenges of environmental science/engineering and new solutions to resource recovery.


	Chapter 7
	Topic 1: Multi-source data fusion of large-scale spatio-temporal data for soil, geoengineering and environmental studies.
Topic 2: Access to big data, big data screening methods, data conversion ideas, data source fusion.


	Chapter 8
	Discussion: How to solve the energy crisis based on the principles of environmental engineering? Do literature reading, find a specific research field, report the research progress of related technologies, discuss related issues, communicate with each other, and write a course paper based on my own research direction.



