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Course description: Study the potential of different types of renewable energy (solar, wind, hydro, geothermal, tidal power, wave, and biomass). Study systems performance, and its applications.

Objective:


The objective of this course is to give the students a through knowledge of the renewable energy resources and systems and how they can be applied and integrated into the conventional energy systems.

Course requirements:

· Attending two hours lecture and 3 hours laboratory (weekly).

· Background in thermodynamics, heat transfer and fluid mechanics.
· The following grading will be considered in this course:

Grading:


Exam #1:      
20%     


Exam #2:      
20%     


Homework:

10%     (Must be submitted in one week time)  


Laboratory:

10%


Final Exam: 

40%





------


Total


100%

Text Book: 
Godfrey Boyle, “Renewable Energy Power for Sustainable Future”, 2002, Oxford, UK. 
References:
1- Duffie J. A., and Beckman W. A., 1991, “Solar Engineering of Thermal Process”, 2nd edn, Wiley and Sons, New York.
2- Jeffery Gordan, “Solar Energy the State of the Art”, James and James, London, 2001.
Course Outline: 

	Week 
	TOPIC

	1     
	Introduction, Definitions, Energy supplies, Energy problems, Renewable energy sources.

	2
	Solar Energy, Fundamentals of solar radiation, Wave length of solar radiation, Direct and Diffuse radiation. 

	3
	Solar radiation angles and direction of beam, Radiation on tilted angles.
Homework #1 due next week

	4
	Estimate of average solar radiation, Estimate of clear sky radiation, Beam and diffuse components of hourly and monthly average radiation. 

	5
	Radiation transmission through glazing, Transmittance absorptance product, Incident angle effect. 

	6
	Flat plate collector, Energy balance equation, Collector efficiency equation, Collector performance test.

Homework #2 due next week

	7
	Air heaters, Active and passive solar heating, Low temperature solar energy application, Solar ponds, Solar distillation. 

	8
	Energy storage in solar process systems, Water storage, Concentrating collectors, Solar thermal engines and electricity generation. 

	9
	Solar photovoltaics, Basics of PV, Types of PV 

	10
	Electrical characteristics of silicon PV cells, Types of PV systems.

Homework #3 due next week

	11
	Wind Energy, Energy and power in the wind, Wind turbines, Aerodynamics of wind turbines, Power and energy from wind turbines

	12
	Hydroelectric Power, Types of hydroelectric plants, Maximizing the efficiency, Propellers, Pumped storage.  

	13
	Tidal Energy, Basics of tidal phenomena, Power generation from tidal energy.

Wave Energy, Principles of wave energy, Types of wave energy converter. 

	14
	Geothermal Energy, Locations of geothermal energy, Thermal gradient and heat flow, Technologies for geothermal energy.

Homework#4 due next week

	15
	Biomass Energy, types of biomass, Extracting the energy, Gasification, Its application in some types of power generation system.  

	16
	Economics of Renewable Energy 


