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COURSE SYLLABUS

1. Course name: Principles of Thermal Process Automation
       Course code: PTPA321632
2. Credits:  2 (2/0/4) (2 theory credits, 0 practice credit and 4 self-study credits)

3. Lecturers:
1/ Main lecturer: PhD. Le Minh Nhut

2/ Teaching Lecturer: M.E. Lai Hoai Nam
4. Required courses 
Required courses: no
Pre-requisite courses: Thermodynamics, Heat transfer, thermal measurement.
5. Course description
The purpose of this course is to give undergraduate students a basic knowledge on the principles of thermal process automation in thermal systems. Besides, this course also give undergraduate students understand the operation principles of the control systems in the thermal systems such as boiler, thermal power plants, and air conditioning and so on..
6. Course goals
	Goals
	 Course Objectives
(The content of the course includes the academic knowledge:)
	Programme ELOs

	G1
	Obtaining specialized knowledge in Thermal Engineering Technology such as: automatic control system for thermal processes, temperature control, pressure control, steam flow control, boiler control, control system in themal power plants..
	ELO 2, 3

	G2
	Analyzing, explaining and reasoning to solve Thermal engineering problems.
	ELO 5

	G3
	Being able to lead and function in teams, being able to read thermal engineering materials in English
	ELO 9,10

	G4
	Designing and calculating components of automatic control systems in thermal systems
	ELO 12


7. Expected learning outcomes

	Course objectives
	Description 

(After studying this course, student will be able :)
	ELOs

	G1
	G1.2
	Presenting the properties and kinetic functions of control objects
	ELO 2

	
	G1.3
	Applying specialized knowledge in designing the automatic control systems in thermal systems.
	ELO 3

	G2
	G2.1
	Analyzing, explaining and determining the characteristic parameters which need to be controlled in thermal systems.
Presenting the operating principles of control processes in compressors, condensers, evaporators.
	ELO 5


	G3
	G3.1
	Being able to work in team for discussing and solving the problems related automatic control in thermal systems
	ELO 9


	
	G3.2
	Being able to use English term in the field of  measurement in thermal system.
	ELO 10


	G4
	G4.1
	Designing automatic control systems for thermal systems
	ELO12

	


8. Textbooks
- Textbooks:

1. Hung., H.D., Quoc., H.A., Hoa., L.X., Thermal measurements, Vietnam National University - Ho Chi Minh City Pulisher 2010.
       2. Loi, N.D, automatic control in refrigeration systems, Education Pulisher 2000.

- Reference textbooks:
1. M. J. Grimble, Computer Systems for Automation and Control, Prentice Hall International Editions, 1995
2. Ben Jamin and C. Kuo, Automatic Control System,  Prentice Hall International Editions, 1995
9.Assessment:
- Grading Scale: 10

- Assesement plans:
	Assesement methods
	Contents 
	Week 
	Assessment method
	ELO
	Percent (%)

	Homework
	
	10

	Assignment #1
	Calculation and estimating of the transfer function of objects which are connected in parallel and series
	Week 5
	Assignment (in class)
	2, 3
	10

	Project
	
	10

	Project #1
	Every team desings a automatic control system for of refrigeration system
	Week 6
	Assignment automatic control system for refrigeration system
	2, 3
	10

	Essay - Report
	
	30

	
	Team selects one of  the below topics (report and presentation):

1. Automatic control system for refrigeration compressors

2. Automatic control system for evaporators

3. Automatic control system for condensers

4. Automatic control system for steam boilers

5. Automatic control system for drying systems

6. Automatic control system for thermal power plants

7. Automatic control system for solar heating systems

8. Automatic control system for wind energy systems

……
	Week 2-15
	Essay -report
	2,3,5
9, 10, 12
	

	Final exam
	
	
	50

	
	Content exam includes important ELOs in this course

-  Duration: 60 min


	
	Written exam
	2,3,5

9, 10, 12
	


10. Course content:
	Week 
	Content 
	ELOs

	1 
	Chapter 1: Theory of automatic controls
	

	
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

1.1 Concepts 

1.2 The properties and kinetic functions of control processes
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3

	
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): theory of automatic controls
	3

	2 
	Chapter 1: Theory of automatic controls (conti..)
	

	3 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

    1.3 The properties and kinetic functions of control objects
    1.4 The objects and kinetic characteristics of control systems
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3

	1 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic methods
	3

	3
	Chapter 1: Theory of automatic controls (conti..)
	

	2 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

1.5 Stability of automatic control systems

1.6 Calculation of automatic control systems

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12

	3 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): quality of control systems
	3

	4
	Chapter 2: Equipments of automatic controls 
	

	4 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

2.1 Generals

2.2 Ideal controllers

2.3 Industrial controllers

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12

	5 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): structures of controllers
	3

	5
	Chapter 2: Equipments of automatic controls (conti..)
	

	6 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

2.4 Concept of direction controls

2.5 Pressure controllers according to proportional control
2.6 Pressure controllers according to integral control

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12

	7 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): pressure control in refrigeration systems
	3

	6
	Chapter 2: Equipments of automatic controls (conti..)
	

	8 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

2.7 Concept of indirection controls

2.8 Electricity controllers

2.9 Pressure air controllers
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12

	9 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): mircoprocessing control in thermal systems
	3

	7
	Chapter 3: Object control and basic rule of control
	

	10 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

3.1 General
3.2 Proportional control
3.3 Integral control
3.4 Proportional-Integral control
3.5 Proportional-Integral-Derivative control
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12


	11 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): mircoprocessing control in refrigeration systems
	3

	8
	Chapter 4: Automatic control systems in thermal systems
	

	12 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

4.1 Concepts of Automatic control systems in boilers

4.2 Automatic control systems for combustion process in boilers

4.3 Automatic control systems for superheat steam
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12

	13 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic control system for feed water of boilers
	3

	9
	Chapter 4: Automatic control systems in thermal systems(conti..)
	

	14 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

4.4 Concepts of automatic control systems in thermal power plants

4.4 Automatic control systems of flow steam in thermal power plants

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12

	15 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic control system for reduced pressure of flow steam
	3

	10
	Chapter 4: Automatic control systems in thermal systems(conti..)
	

	16 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

4.6 Concepts of automatic control systems in drying systems

4.7 Humidity control of drying systems

4.8 Temperature control of drying systems
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12


	17 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic control system for wood drying systems
	3

	11
	Chapter 5: Automatic control systems in refrigeration systems
	

	18 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

5.1 General

5.2 Clasification

5.3 Automatic control for refrigeration compressors

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12


	19 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic control for capacity of piston compressors
	3

	12
	Chapter 5: Automatic control systems in refrigeration systems(conti..)
	

	20 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

5.4 Concepts of condensers

5.5 Automatic control systems for cooling water of condensers

5.6 Automatic control systems for cooling air of condensers

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12


	21 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic control system for speed of fan
	3

	13
	Chapter 5: Automatic control systems in refrigeration systems(conti..)
	

	22 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

5.8 Concepts of evaporators

5.9 Automatic control systems for liquid supply of evaporators
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12


	23 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic control system for liquid level in evaporators
	3

	14
	Chapter 6: Automatic control systems in renewable energy systems
	

	24 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

6.1 Concepts of solar heating systems

6.2 Automatic control systems for pump of collector loop
6.3 Automatic control systems for storage tanks
Teaching methods:

· Presentation 

· Dicussion 

· Team working
	3, 12


	25 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): automatic control system for solar hot water
	3

	15
	Chapter 6: Automatic control systems in renewable energy systems(conti..)
	

	26 
	A/ Contents and teaching methods in class: (2)

Theory teaching contents:

6.4 Concepts of wind energy

6.5 Automatic control systems for wind powers
6.6 Energy storage of wind powers
Teaching methods:

· Presentation 

· Dicussion 

Team working
	3, 12


	27 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): Wind power in South Vietnam
	3


11. Classroom rules of conduct:

Students must do home works and projects by themselves. Student will be received zero score If he (or she) violates study regulations or ethics.  
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