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1. INFORMATION OF COURSE AND LECTURER 

1.1. Course name and code: Recirculation Aquaculture Systems (RAS) AQ620  

1.2. Course specification:  2 Cred. (Theory: 1.3; Assigment: 0; Practice: 0.7), 30 

hours (T: 20; A: 0; P: 20) 

1.3. Prerequistes courses: None 

1.4. Responsible Department: College of Aquaculture and Fisheries, CTU 

1.5. Information of lecturer:  

Name:  Pham Thanh Liem 

Email: ptliem@ctu.edu.vn 

Co-teaching lecturer: 

Name: Nguyen Nhut 

Email: nhut300676@yahoo.com 

2. COURSE DESCRIPTION 

The course deals with principles, concepts and operation of conventional - 

based Recirculating Aquaculture System (RAS) and its application in aquaculture. 

Students are provided knowledge on the relation between cultured animal and their 

environment, the latter comprising both the direct production space and the wider 

ecosystem in which the farm operates; the main aspects of aquaculture system are 

addressed considering effluents, water quality management, husbandry and overall 

system design. 

The course is divided into 2 parts: Theory (including lecture and exercise 

courses in class) and Practical (building and maintaining a RAS system in hatchery) 

3. COURSE EXPECTED LEARNING OUTCOMES 

Theoretically: 

After taken this course, students are able to: 

- know types of microorganisms present in aquatic system and their function on 

the process of organic matter decomposition; 

- understand the basic principles, concepts and functioning of Recirculation 

Aquaculture System (RAS); 

- design, measure and evaluate the performance of RAS; and 

- manage water quality in RAS, maintaining a healthy living environment for 

culture species. 

Practically: 

Practice in RAS system aim: 

- to gain insight in processes affecting water quality in intensive aquaculture 

systems; 

- to provide practical in managing a RAS, especially with: constructing a RAS; 

water quality management based on daily water quality monitoring (pH, 



oxygen, ammonium, nitrite, nitrate and conductivity); stocking of fish, feeding 

and evaluating effects of feed input and biofiltration of water quality. 

4. COURSE CONTENTS 

Chapters Hours  

(T/A/P) 

Chapter 1: Introduction to Recirculating Aquaculture System (RAS) 

This chapter will provide knowledge on basic RAS principles and RAS 

types 

1.1. Components of a RAS and functions 

1.2. Types of existing RAS and application. 

Practice 1: Recirculating system design; start up RAS management in 

hatchery. 

In order to understand well this chapter, students should read 

references of [3] and [9]. 

2/0/4 

Chapter 2: Biological processes in aquaculture production systems  

This chapter introduces different metabolic groups of microorganisms 

present in the aquatic system; bacterial and phototrophic processes 

occurring and their function on controlling water quality. 

2.1. Factor influencing bacterial production and composition 

2.2. Important groups of microorganisms 

2.3. Nitrification 

2.4. Denitrification 

2.5. Anaerobic process – Anammox  

2.6. Phototrophic process – Algae and higher plants 

In order to understand well this chapter, students should read 

references of [1], [2], [9] and [10]. 

6/0/0 

Chapter 3: Water treatment processes in RAS 

This chapter will provide conventional techniques of wastes removal 

and  maintaining healthy water environment for aquacultured animal 

3.1. Solid removal 

3.2. Biofilters 

3.3. Limming 

3.4. Denitrification reactor in RAS 

3.5. Gas exchange: Aeration and degassing  

3.6. Disinfection: UV and ozone 

Practice 2: Exercise on production plan – Growth, biomass and waste 

production calculation for 100 MT African catfish farm. 

Practice 3: Exercise on Production plan – Flow calculation, solid 

removal and biofilter design. 

8/0/8 



In order to understand well this chapter, students should read 

references of [1], [7], [9] and [10]. 

Chapter 4: System enhancement 

This chapter will provide methods for determining system carrying 

capacity (the maximum feed load, standing stock, culture volume), 

treatment efficiency, controlling flow and monitoring water quality; 

provide characteristics of fish tanks applied in aquaculture 

4.1. System carrying capacity, nutrient budgets 

4.2. Holding system design 

Practice 4: Exercises on pH/alkalinity managment and denitrification 

Practice 5: Exercises on design of farm outline and operation 

In order to understand well this chapter, students should read 

references of [4], [5], [6], [7], [8] and [10]. 

4/0/8 

Practical in Hatchery: Operation and daily management RAS 

- Start up of RAS (preparing biofilter and fish tanks, control of 

biofilter functioning). Start at the 1st week of the course. 

- Operation of RAS (Stocking fish, feeding, and measuring water 

quality and controlling system). Duration: 6 weeks 

- End of practice: harvest fish and analyze results 

 1 hour/day 

5. TEACHING METHODS AND ASSESSMENT  

5.1. Teaching methods:  

Student obtain the learning goals by 

- receiving lectures in class 

- doing exercises in computer room and practical works in a hatchery  

Students should do all 5 Practical including exercises in computer room and 

practice on certain RAS in fish hatchery. During the course, there will be a midterm 

exam after completing Chapter 2 and the final exam at the end of the course. For 

practical, students will practice by groups of 2-5 students then present the obtained 

results by groups. 

5.2. Assessment methods: midterm exam: 2/10; presenting practical results: 2/10; 

and final exam: 6/10 grade course 
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