HCMC UNIV.OF TECHNOLOGY AND EDUCATION Programme : Environmental Engineering Technology
Faculty of Chemical and Food Technology Level : Undergraduate

Course Syllabus

1. Course title: Environmental Systems Optimization
2. Course code: ENSO 237410
3. Credit units: 2 (2/0/6) (2 units of theory/ 0 unit of practice/ 4 units of self-study)
Duration: 15 weeks (2 hours of theory+0 hours of practice, and 4 hours of self-study per week)
4. Course instructors:
1/ Dr. Nguyen Thai Anh
2/ Dr. Tran Thi Kim Anh
5. Course requirements:
Prerequisite courses : None
Previous courses : None
Parallel courses : None
6. Course description:

This course covers some knowledge of optimization in engineering and environmental
systems; apply modern tools to solve the environmental problems with the optimized methods.
The course will introduce the different optimization techniques such as linear programming,

geometric programming, dynamic programming to solve a variety of environmental problems.

7. Course goals

Goals Goal description Programme
Expected
learning
outcome
(ELOs)

Gl Ha\_/in_g th_e knowledge of mathematics, sciences and society in the ELOL, ELO2
optimization of environmental systems.

G2 Identify the environmental issues, the exploitation and the use of | ELO4
resource approaches.

G3 Be highly aware of the need and responsibility in life-long | ELO7
learning.

G4 Strengthen the awareness and ideas on the application of [ ELO13

optimization methods in technical and environmental issues.




8. Course learning outcomes (CLOs)

CLOs CLOs description Programme
(After accomplishing this course, students are able to: ) ELOs
cLO1L Apply the concepts of optimi_zat_ion' in the_ environment, ELO1
components and functions of an optimization solution;
Gl Use tools to solve the optimization problems in environmental ELO2
CLO2 |systems . ldentify, analyze, and determine the best possible
resolution strategy for environmental solutions.
G2 | cLO3 | Solve the specific optimization problems. ELO4
G3 | CLO4 | Apply tools to solve the optimization problems in EET. ELO4, 7
Conceive ideas, optimization model systems, implement and ELO13
G4 | CLO5S : .
manage environmental projects.

9. Learning resources

- Text books:

1. Nguyén Dinh Soa, Nguyén Canh, Tbi vu hoa thuc nghiém trong héa hoc va ky thuat hoa
hoc, Truong Pai hoc k¥ thuat TP.HCM, 1994,

- References:

1. PGS. TS. Nguyén Nhat Lé (2009), Cac bai toan co ban cua téi wu hoa va diéu khién toi
uu, NXB Khoa hoc va Ky thuat.

2. PGS. TS. Nguyén Nhat Lé (2001), Téi vu hoa ing dung, NXB Khoa hoc va K§ thut.

3. PGS. TS. Phan Vinh Can (2013), T4i wu hoa hé thdng cp thoat nudc va moi trudng,
NXB Xay Dung, 2013.

4. Beidou Xi, Yonghai Jiang (2016), Optimization of Solid Waste Conversion Process and
Risk Control of Groundwater Pollution, Springer.

5. Singeresu S. Rao, Enineering Optimization — Theory and Practice, 4th Edition, Wiley,

20009.

6. Douglas A. H., Environmental System Optimization, John Wiley and Sons, New York,

1981.

10. Student assessment:

- Grading scale: 10

- Assessment plan:

- o Tirmeli Assessment | clLos | Rate
ype ontent imeline method (%)
Subtest 20
Design technical and environmental systems by using | Tuan 1-10
the design tools and concepts of technical optimization




learned.

Exercise #1 | Linear programming problem. Tuan 3 Subtest CLO1 5
Exercise #2 | Nonlinear programming problem. Tuan 5 Subtest CLO1 5
Exercise #3 | Transport problem of the position. Tuan 7 Subtest CLO2 5
i The experimental optimization problem Tuan 9 Subtest CLO4 5
Exercise #4 .
(orthogonal matrices).
Essay 30
Students are asked to read and learn | Tuan 2-14 Group CLO2,
about the application of computer discussion | cLO5
software (Excel solver and minitab Presentation
software) to solving optimization
problems in engineering, environment
and empirical analysis.
Final exam 50
- The content covers all the major| Tuan16 | Writing test | CLO1,
learning outcomes of the course. CLO2,
- Test duration is 60 minutes. CLO3,
CLO4
11. Course Content:
Week Content CLOs
Chapter 1: General knowledge of optimization (4/0/8)
A/ Content and pedagogical methods in class (4) CLO1,
Content: CLO2,
1.1 Introduction to the course CLOs3,
1.2 History of optimization CLO4,
1.3 Application of optimization in the field of environment CLOS
1-2 Pedagogical methods:

+ Presentation of lecture
+ Group discussion

B/ Self-study content (8)
1.4 The use of optimization in the environmental engineers

1.5 Learn the tools as well as software to solve the optimization
problem

3-4 Chapter 2: Optimization theory (4/0/8)




A/ Content and pedagogical methods in class (4) CLO1,

Content: CLO2,
2.1 The input establishment of optimized problems CLO3,
2.2 Classification of optimized problems CLO4,

CLO5

2.3 Methods of solving optimized problems
2.4 The use of software to solve optimized problems
Pedagogical methods:

+ Presentation of lecture

+ Group discussion

B/ Self-study contents (8)
2.5 More study in solving methods of optimized problems

2.6 Learn to use Excel, Minitab software to solve the optimized
problems

Chapter 3: Environmental solutions - system optimization (20/0/40)

A/ Content and pedagogical methods in class (20) CLO1,
Content: CLO2,
3.1 Maximum profits based on the efficiency of resource management CLO3,
3.2 Determine optimal parameters for environmental treatment %LL%LE

technology.

514 3.3 Optimal-cost solid waste transportation options
3.4 Design of experiment, building of regression equation

3.5 Optimization of drainage system

Pedagogical methods:
+ Presentation of lecture
+ Group discussion

B/ Self-study contents (40)
More research on the environmental systems optimization in the world

12. Learning ethics:
e If the exercises and translations from the internet are detected to be copied, the course
score will be deducted 100%. If it is so serious, both the author and the copier are banned
at the final exam.

e Students who do not complete the task (section 10), will be banned from the final exam
and be offered the disciplinary which is showed in front of the campus.

e Student and the other who is hired for the taking the test, will be suspended or expelled.
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