SOLAR ENERGY

1. Course Name
:
Solar Energy

2. Course Code
:
PHY3204

3. Credit hours
:
3

4. Course Description


This is an introductory course in solar energy. The aim is to provide basic principles of solar energy. The course is divided into the following two parts: Solar radiation fundamentals and Solar energy utilization. The content the course will be covered in one academic semester with 45 contact hours. 

The following are the major topics:

· Solar Radiation Fundamentals

· Solar Energy utilization

5. Course Objectives

By the end of the course, the student should be able to:
· Explain the spectral distribution of solar energy;

· Analyse thermal conversion of solar energy with respect to the different surfaces;

· Explain photovoltaic conversion of solar energy.

· Design solar thermal panels and solar heating systems;

· Advise the general public about the most efficient ways of solar energy utilization.

6. Course Outline

Solar Radiation Fundamentals: 

Radiation laws, the Sun, Sun-earth geometry. 

      Solar constant, extra-terrestrial radiation, spectral distribution, attenuation of solar    

      Radiation by the atmosphere, terrestrial radiation, direct, diffuse and global 

      Radiation, air mass, solar radiation on horizontal and inclined surfaces, measurement    

      of solar radiation.

Solar Energy utilization: 

Fundamentals of heat transfer, optics of collectors, reflection    

      and refraction at dielectric interfaces, transmittance and reflectance of single and    

      multiple glazings. Optical efficiency. Concentrators. Solar thermal panels. Solar 

heating systems. Heat exchangers and heat pumps. Solar photovoltaics. Efficiency of photovoltaic devices. Photovoltaic array and systems, PV system sizing.
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