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Course description and objectives

This course is designed to provide fundamentals and basic understanding of steam generation and boilers engineering. Different subjects will be discussed such as fuels and combustion, types of boilers, burners, water treatment, auxiliary equipment, safety and control as well as environmental impacts. 

Course outline

This course will cover the following key subjects:

1. Steam generation

2. Steam boilers

3. Waste and fossil fuels combustion and systems

4. Water treatment
5. Auxiliary systems
6. Safety and environmental requirements
7. Industrial furnaces 

Course contents

	No.
	Main items
	Week(s)

	1
	Review and introduction: 
definitions and steam tables 
	1

	2
	Types of boilers and main components: 
fire and water tube boilers, waste heat recovery boilers, economizers, condensers, feed water heaters, air preheaters, evaporators, superheaters, heat transfer and water circulation
	4

	3
	Combustion technology:
 burners, fuels, waste fuels, combustion process
	2

	4
	Water treatment:
 raw water, purification and treatment technologies, boiler blowdown, cleaning
	2

	5
	Auxiliary equipment and control: 
pumps, fans, sootblowers, pressure and temperature control
	2

	6
	Safety and environmental requirements:
 standards, operation, safety requirements, environmental impacts
	1

	7
	Efficiency and reliability: 
operating conditions, efficiency and fuel combustion
	1

	8
	Furnaces: 
types of furnaces, energy sources, controls
	1


Learning outcomes

1. Knowledge and understanding, which could be tested through exams and discussions during classes.

2. Intellectual skills, through out the course oral presentations by individuals will take place in order to enhance students’ capabilities in simple research and preparing power point presentations. 

Teaching methods

1. Contact: three hours formal lectures a week

2. Course work: tutorial and assignments as well as oral presentation

3. Technical visit(s): study tour(s) will be arranged to power plants and boiler rooms in selected sites, if possible.

4. Laboratory: will be given as a separate course

Prerequisites

Thermodynamics, fluids and heat transfer

Text book

Industrial Boilers, by David Gunn and Robert Hobert, Longman, New York, USA.

References

1. Waste Heat Boiler Handbook, V. Ganapathy, Fairmont Press, Georgia, USA.
2. Power Plant Engineering, G.R. Nagpal, Khanna Publishers, Delhi, India.

3. Advanced Energy Systems, N.V. Khartchenko, Taylor & Francis, Washington, DC, USA.

4. Principles of Energy Conversion, by Archie W. Culp, 2nd edition, McGraw-Hill, Inc., New York, USA.

Evaluation

1st Exam



20%

2nd Exam



20%

Project




10%

Final Exam



50%

