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COURSE SYLLABUS
1. Course name: Thermal Measurement
Course code: THME221432
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 Lecturers: Assoc. Professor. Hoang An Quoc
4. Required courses 
Required courses: no
Pre-requisite courses: Thermodynamics, Heat transfer


5. Course Description 

The purpose of this course is to give undergraduate students a basic knowledge on the measurements and instrumentations in heat engineering, the structure and the operating principles of instrumentations such as thermocouples, resistance thermometers..and so on. Besides, this course also give undergraduate students the skills to use the instrumentations and installation location on the thermal system.
6. Course goals
	Goals
	 Course Objectives
(The content of the course includes the academic knowledge:)
	ELOs

	G1
	Obtaining specialized knowledge in Thermal Engineering Technology such as: structure of instrumentations, 
	2

	G2
	Analyzing, explaining and reasoning to solve Thermal engineering problems. Selection and installation instrumentations in the thermal system.
	3, 5


7. Expected learning outcomes
	Course objectives
	Description 

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

	G1
	G1.1
	Presenting the characteristic parameters of instrumentations.
	2

	
	G1.2
	Operating principles of instrumentations such as: thermocouples, pressure measurements, flow measurements....
	3

	G2
	G2.1
	Analyzing, explaining and selection the types of measurements for thermal system
	5


8. Textbooks
 - Textbook:

1. Hung., H.D., Quoc., H.A., Hoa., L.X., Thermal measurements, Vietnam National University - Ho Chi Minh City Pulisher 2010.
2. Hoan., H.V., Thermal measurements, Education Pulisher, 2013.
- Reference textbooks:
1. Morris., A.S., Measurement & Instrumentation Principles, Butter worth-Heinemann, Exford 2001
2. Ernst r.g.  Eckert and Richard J. Goldstein, Thermal Measurement in Heat Transfer, Technivision Services Slough, England, 1970

9. Assessment:
- Grading Scale: 10

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

	Homework
	
	10

	Assignment #1
	Calculating the thermocouples and the characteristic parameters of pressure measurements, flow  measurements..
	Week 5
	Assignment (in class)
	2
	5

	Assignment #2
	Determining the installation position of instrumentation in thermal system
	Week 7
	Assignment (in class)
	3
	5

	Project
	
	10

	Project
	Determining the installation position of instrumentation in real thermal system
	Week 8
	Assess on  real thermal system
	5
	10

	Essay - Report
	
	30

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

1. Temperature measurement

2. Pressure measurement

3. Flow measurement

4. Velocity measurement

5. Level measurement

6. Humidity measurement
7. Radiation measurement
-------------
	Tuần 2-15
	Tiểu luận - Báo cáo
	2,3,

5 
	

	Final exam
	
	
	50

	
	Content exam includes important ELOs in this course

-  Duration: 70 min


	
	Written exam
	2,3,

5
	


10. Course content::
	Week 
	Content 
	ELOs

	1 
	Chapter 1: Introduction to measurement
	

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

Theory teaching contents:

1.1 Definition and measurement classification

1.2 Instrumentation classification

1.3 Parameters of gauge

1.4 Measurement errors

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2

	
	Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.): 
measurement units
	2

	2 
	Chapter 1: Introduction to measurement (conti..)
	

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

Theory teaching contents:

  1.5 Structure of instrumentations

  1.6 Assessment of instrumentation 

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2

	1 
	B/ Contents for seft-study at home: (4)
Accuracy and inaccuracy of instruments
	2

	3
	Chapter 2: Temperature Measurement
	

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

Theory teaching contents:

2.1 Principles of temperature measurements
2.2 Thermometer classifications
2.3 Liquid-in-glass thermometers
2.4 Thermocouples

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3

	3 
	B/ Contents for seft-study at home: (4)
Calculating thermoelectric of thermocouples
	2,3

	4
	Chapter 2: Temperature Measurement (conti..)
	

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

Theory teaching contents:

2.5 Resistance thermometers
2.6 Measurement method of resistance thermometers

2.7 Sensor installation method of resistance thermometers

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3

	5 
	B/ Contents for seft-study at home: (4)
Find out on internet about indirect temperature measurement method
	2,3

	5
	Chapter 3: Pressure measurement
	

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

Theory teaching contents:

3.1 Definition and pressure units

3.2 Liquid manometers.

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3


	7 
	B/ Contents for seft-study at home: (4)
Find out on internet about Pittong manometers
	2,3

	6
	Chapter 3: Pressure measurement (conti..)
	

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

Theory teaching contents:

3.3 Special measurement devices for low pressures

3.4 High-pressure measurement 

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3

	9 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.):  selection of pressure sensors
	2,3

	7
	Chapter 4: Flow measurement
	

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

Theory teaching contents:

4.1 Definition and flow units

4.2 Point Velocity measurement

4.3 Volume flow rate  measurement

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,5

	11 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.):  electromagnetic flowmeters
	2,5

	8
	Chapter 4: Flow measurement (conti..)
	

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

Theory teaching contents:

4.4 Diferential pressure meters

4.5 Variable area flowmeters

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,5

	13 
	B/ Contents for seft-study at home: (4)
Searching and reading the related materials(books or Internet.):  intelligent flowmeters
	2,5

	9
	Chapter 5: Level measurement
	

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

Theory teaching contents:

5.1 General

5.2 Float systems

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,5

	15 
	B/ Contents for seft-study at home: (4)

Searching and reading the related materials(books or Internet.):  solid level measurement
	2,5

	10
	Chapter 5: Level measurement (conti..)
	

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

Theory teaching contents:

5.3 Ultrasonic level gauge, radar(microwave) methods

5.4 Other level measuremints

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,5

	17 
	B/ Contents for seft-study at home: (4)

Searching and reading the related materials(books or Internet.):  laser methods
	2,5

	11
	Chapter 6: Moisture measurement
	

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

Theory teaching contents:

6.1 General

6.2 Moisture measurement methods

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3,5

	19 
	B/ Contents for seft-study at home: (4)

Searching and reading the related materials(books or Internet.):  Laboratory techniques for moisture measurement
	2, 3,5

	12
	Chapter 6: Moisture measurement (conti..)
	

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

Theory teaching contents:

6.3 Industrial moisture measurement techniques

6.4 Using scope of hygrometers

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3,5

	21 
	B/ Contents for seft-study at home: (4)

Searching and reading the related materials(books or Internet.):  humidity measurement
	2,3,5

	13
	Chapter 7: Gas analysis and analyzers
	

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

Theory teaching contents:

7.1 Genaral

7.2 Chemical gas analyzers

7.3 Thermal gas analyzers

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3,5

	23 
	B/ Contents for seft-study at home: (4)

Searching and reading the related materials(books or Internet.):  analyzers for exhaust smoke of boilers
	2,3,5

	14
	Chapter 7: Gas analysis and analyzers (conti..)
	

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

Theory teaching contents:

7.5 Magnetic gas analyzers

7.6 Optical gas analyzers

Teaching methods:

· Presentation 

· Dicussion 

· Team working
	2,3,5

	25 
	B/ Contents for seft-study at home: (4)

Searching and reading the related materials(books or Internet.):  Gas chromatographs
	2,3,5

	15
	Chapter 8: Solar radiation measurement
	

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

Theory teaching contents:

8.1 Genaral

8.2 Pyranometer and pyrheliometer

Teaching methods:

· Presentation 

· Dicussion 

Team working
	2,3,5

	27 
	B/ Contents for seft-study at home: (4)

Practice using pyranometer
	2,3,5


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.  

12. Approved date: 
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