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COURSE SYLLABUS
1. Course name: Steam Boiler
Course code: BOIL330632
2. Credits:  3 (3/0/6) (3 theory credits, 0 practice credit)
3. Lecturers:
1/ Main lecturer: Assoc. Prof. Dr. Dang Thanh Trung
2/ Teaching Lecturers:  Le Minh Nhut, PhD; MSc., Lai Hoai Nam
4. Required course 
Required courses: no
Pre-courses: Thermodynamics and Heat transfer  

5. Course Description 
The course shows knowledge about the concept, structure, principles of operation and design of boiler parts; This course also helps students to catch the phenomena occurred in the boiler. This is one of the specialized courses in the curriculum.
6. Course Goals
	Goals
	 Course Objectives
(The content of the course includes the academic knowledge:)
	ELOs

	G1
	Speciazed knowledge about the concept, structure, operating principle, and design of boiler parts
	ELO 2, ELO 3

	G2
	Being able to think systematically; explaining and reasoning to solve boiler problems 
	ELO 5, ELO 7

	G3
	Being able to lead, function, and communicate in teams
	ELO 9

	G4
	Writing for conceiving, designing, implementing, and operating of a boiler
	ELO 11-14


7. Expected learning outcomes
	Course objectives
	Description 
(After studying this course, student will be able :)
	ELOs

	G1
	G1.1
	Reviewing knowledge in heat transfer and fluid flow
	ELO 2

	
	G1.2
	Showing the structure and operating principle of boiler parts

Calculating and designing boiler parts

Reviewing boiler maintenance and repair
	ELO 3

	G2
	G2.1
	Analyzing, explaining and reasoning on heat transfer phenomena in a boiler
	ELO 5

	
	G2.2
	Reviewing critically and systematically about boiler problems
	ELO 7

	G3
	G3.1
	Applying work in team and communication for discussing and solving the problems related boilers
	ELO 9

	G4
	G4.1
	Writing for conceiving ideas of a boiler or boiler parts
	ELO 11

	
	G4.2
	Calculating and designing for a boiler or boiler parts
	ELO 12

	
	G4.3
	Collecting for installing of a boiler or boiler parts
	ELO 13

	
	G4.4
	Operating for a boiler or boiler parts
	ELO 14


8. Texbooks
- Texbooks:
[1] Dang Thanh Trung, Boiler, VNU-HCM Publishing House, Jan, 2013
- Reference books: 
           [2] Kumar Rayaprolu, Boilers for power and process, CRC Press Taylor & Francis, 2009
           [3] V. Ganapathy, Industrial boilers and heat recovery steam generators: Design, applications and calculations, Mrcel Dekker, Inc., 2003
    [4] Ryszard Bartnik and Zbigniew Buryn, Conversion of coal – fired power plants to cogeneration and conbined – cycle, Spinger – Verlag London Limited, 2011

    [5] Prof. Nguyen Si Mao, Boiler – Parts 1 and 2, Science and Technics Publishing House 2006

9. Assessment:
- Grading Scale: 10
- Assesement plans:

	Assesement method
	Content 
	Week 
	Assessment tool
	ELO
	Percent (%)

	Attendant class
	
	10

	Taking roll call
	Taking roll call on the name list
	15 weeks
	Name list
	
	10

	Problems/Quizs
	
	40

	Problem 1
	Boiler development
Fuels and combustion theory in a boiler
	Week 4
	Review tools/ Rubrics
	2, 3, 5, 7
	10

	Problem 2
	Actual air volume, Combustion products and Excess air coefficient
	Week 6
	Review tools/ Rubrics
	2, 3, 5, 7
	10

	Problem 3
	Boiler efficiency
Boiler calculation and design
	Week 10
	Review tools/ Rubrics
	2, 3, 5, 7, 11-14
	10

	Problem 4
	Boiler strength calculation
Boiler operation

Overview test
	Week 12
	Review tools/ Rubrics
	2, 3, 5, 7, 11-14
	10

	Project/Report
	
	50

	Oral presentation
	Team selects one of  topics (Boiler development; Fuels and combustion theory in a boiler; Combustion products;  Boiler Efficiency; Boiler calculation and design; Boiler strength calculation; Boiler operation; water treatment for boiler) and presents
	Week 15
	Audit tools

Rubrics 
	2, 3, 5, 7, 9, 11-149
	25

	Writing report
	Team revises the above report based on comments from teachers and other students and then hand in
	Week 16
	Audit tools

Rubrics
	2, 3, 5, 7, 9, 11-14
	25


10. Course content:
	Week 
	Content 
	ELOs

	1-2
	Chapter 1: Overview <6/0/12>
	

	
	A/ Contents and teaching methods in class: (6)
Theory teaching contents:
  + Boiler
  + Types of boilers
  + Basic specification of boiler
  + Development process of boiler
  + Boiler applications

Teaching methods:

· Presentation 
· Dicussion 
· Team working
	3, 5, 7


	
	B/ Contents for seft-study at home: (12)
Searching and reviewing the related materials: water tube boiler, fire tube boiler, coal combustion boiler, rice husk combustion boiler

Finding 10 boiler applications on internet.
	3, 5, 7


	3-4
	Chapter 2: Fuels and Combustion Process     <6/0/12>                                           
	

	1 
	A/ Contents and teaching methods in class: (6)

Theory teaching contents:

+ Concept
+ The chemical component of fuel
+ Heating value of fuel
+ Conventional fuel and reference behaviors
+ Theoretical basis of combustion
Teaching methods:

· Presentation 
· Dicussion 
· Team working
	3, 5, 7

	2 
	B/ Contents for seft-study at home: (12)

Reviewing the chemical component and heating value of fuels; reading numerical and experimental studies on combustion theory 
Solving three problems about the chemical component and heating value of fuels
	3, 5, 7

	5-6
	Chapter 3: Combustion products   <6/0/12>                                         
	

	3 
	A/ Contents and teaching methods in class: (6)
Theory teaching contents:

  + Theoretical air volume
  + Theoretical combustion products
  + Actual air volume
  + Actual combustion volume
  + Leak air
  + Complete and incomplete combustion
  + Enthalpy of combustion products
  + Determining excess air coefficient

Teaching methods:

· Presentation 
· Dicussion 
· Team working
	3, 5, 7

	4 
	B/ Contents for seft-study at home: (12)

Reviewing studies on volume, excess air, and entalpy of fuels
Solving three problems about combustion products
	3, 5, 7

	7-9
	Chapter  4:  Boiler efficiency   <9/0/18>
	

	5 
	A/ Contents and teaching methods in class: (9)
Theory teaching contents:
 + Heat balance equation
 + Heat losses

 + The ability to utilize waste heat

Teaching methods:

· Presentation 
· Dicussion 
· Team working
	2, 3, 5, 7

	6 
	B/ Contents for seft-study at home: (18)

  Reviewing heat recovery in boiler
	3, 5, 7

	10-12
	Chapter 5: Heating calculation for boilers   <9/0/18>
	

	7 
	A/ Contents and teaching methods in class: (9)
Theory teaching contents:
  + Heat transfer surface of boilers
  + Heating calculation for boilers
Teaching methods:
· Presentation 
· Dicussion 
· Team working
	2, 3, 5, 7


	8 
	B/ Contents for seft-study at home: (18)

 Computing an economizer and an air heater
	3, 5, 7

	13
	Chapter 6: Boiler strength calculation     <3/0/6>
	

	9 
	A/ Contents and teaching methods in class: (3)
Theory teaching contents:
  + Allowable stress of metal in boiler 
  + Strength calculation for boiler parts
  + Strength calculation for the curve bottom of boiler 
  + Strength calculation for outside pressure parts

Teaching methods:

· Presentation 
· Dicussion 
· Team working
	3, 5, 7

	10 
	B/ Contents for seft-study at home: (6)

  Reading boiler safety and verification, ethics of verifier
  Reviewing studies on boiler strength calculation
	3, 5, 7

	14
	Chapter 7:  Boiler operation  <3/0/6>
	

	11 
	A/ Contents and teaching methods in class: (3)
Theory teaching contents:
  + Start up boiler
  + Boiler operation
  + Stop boiler

Teaching methods:

· Presentation 
· Dicussion 
· Team working
	3, 5, 7

	12 
	B/ Contents for seft-study at home: (6)
  Reviewing boiler maintenance and repair
  Reading water treatments for boiler
	3, 5, 7

	15
	Teams perform their oral presentations
	9, 11-14


11. Classroom rules of conduct:
Students must do problems, home works, and projects by themselves. Student will be received zero score if he (or she) violates study regulations or ethics.  
12. Approved date: 
13. Approvers:
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