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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: Environmental Systems Engineering

	Course Code
	41142001
	Semester
	1

	Teaching Hours
	32
	Credits
	2

	Prerequisites
	None

	Instructor Information

	Name
	Honghu Li
	Email
	1175725846@qq.com

	Institute
	School of Information and Safety Engineering

	Applicable Object
	International Students

	Course Objectives
	Through theoretical knowledge teaching interspersed with relevant case analysis in the field of environmental system engineering, deepen students' intuitive understanding and understanding of various water pollution control systems, air pollution control systems, urban ecosystems, urban drainage systems, strategic environmental assessment systems and non-point source pollution control systems, so that students can fully grasp the new model of analyzing and dealing with environmental problems as a whole new ideas and methods. Through the study and practice of this course, cultivate students' ability to analyze and solve practical environmental pollution control engineering problems, and lay a theoretical foundation for students' environmental system engineering design, scientific research and related technical management. Specific requirements:

· Learn and understand environmental system analysis methods;

· seeking the overall optimization solution;

Actively participate in case analysis and presentation;


	Course Description

(200 words)
	Environmental system engineering focuses on the principles and methods of environmental system mathematical model, environmental system planning and scientific decision-making of environmental problems, and comprehensively teaches the basic theories and methods of environmental system engineering. The main contents of environmental system engineering include the basic theories and methods of environmental system engineering, environmental system modeling technology, environmental system planning, water environment system model, water pollution system control planning, atmospheric environment quality model and control planning, etc. It also involves the practical application of environmental system ideas and methods, environmental risk assessment and management, environmental decision-making Industrial ecosystem engineering, etc. According to the technical principles of environmental engineering and environmental economics, students will comprehensively apply the theories of system theory, cybernetics and information theory, and adopt the mathematical methods of modern management and electronic computer technology to systematically analyze environmental problems and prevention projects, so as to seek overall optimization solutions.


	Assessment Methods
	Course Paper


	Textbooks and References
	[1] L.G. Rich, Environmental Systems Engineering , McGraw-Hill,1973
[2] Heping Wei, Environmental System Engineering, Chemical Industry Press, 2009
[3] Ping Ning, Hao Sun, Environmental System Analysis, Chemical Industry Press, 2018


	Course planning

	Chapter 1
	Introduction: what is environmental system analysis, the research content and scope of environmental system analysis; Characteristics of the system; Steps of environmental system analysis; System model requirements
Discussion: site selection and cost-benefit consideration of sewage plant……

	Chapter 2 
	Mathematical model: definition and characteristics of mathematical model; Classification of mathematical models; Steps of establishing mathematical model; Parameter estimation; Model test and error analysis; Sensitivity analysis of model

Case practice: using origin to fit different kinetic reaction models; Linear programming and parameter estimation using Ecxell

	Chapter 3
	Basic model of environmental system: movement of pollutants in environmental medium; Derivation of basic model (mass conservation principle); Application scope of the model; Zero dimensional, one-dimensional, two-dimensional and three-dimensional models; Analytical and numerical solutions of the model
Exercise: simulation and calculation of BOD degradation in water

	Chapter 4
	Water quality model: water pollution type; The main process of pollutants in water; River water quality model: one dimensional river water quality model, water quality characteristics of lakes and reservoirs
Case discussion: discrimination of water eutrophication

	Chapter 5
	Atmospheric quality model: structure of the atmosphere; Air pollution and its main influencing factors; Vertical distribution of air temperature; Calculation of pollution source intensity; Atmospheric chamber model; Gaussian point source diffusion model; Gaussian line source, area source and volume source diffusion model; Calculation of model parameters
Discussion: problems needing attention when using atmospheric quality model


	Chapter 6
	Environmental system prediction: system prediction technology; Classification of forecasting techniques; Prediction steps; Prediction method; Grey system prediction method; Concept of environmental prediction; Comprehensive analysis of environmental prediction results
Discussion: Environmental Prediction (for example); sludge production prediction

	Chapter 7
	Cost benefit analysis: cost and benefit identification and calculation of environmental projects; Evaluation method of project impact; Generally applicable methods for environmental impact assessment; Several methods commonly used in cost-benefit; Environmental externalities and market failure
Discussion: impact analysis of textile mill on downstream water amusement park

	Chapter 8
	Students' classroom presentation: select the frontier research of environmental system engineering to read the literature, sort out the information, report the research progress of relevant technologies, discuss relevant issues, communicate with each other, and write learning experience in combination with their own research direction


