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Abstract

This thesis has been conducted to discuss the power generation from renewable resources,
hence the energy is very important; and the demand of the energy around the world is increasing
specially in our country that’s why we are facing a shortage in power. Therefore this thesis has been

submitted as a proposal to overcome the shortage of power that could be very useful for our country.

There are many renewable energy sources; such as wind, ocean waves, solar flux, and biomass, which
offer emissions-free production of electricity and heat. This thesis has been discussed two different
kind of renewable energy system, these are the wind power energy which the simulation of horizontal
axis wind turbine (HAWT) has been performed, and the second is the solar energy which the solar
chimney system has been modeled as well. Both system are very valuable and suitable to Egypt

weather where the sources of wind and solar are available over the year.

First is about utilization of wind energy, which the aerodynamics of HAWT are investigated
using CFD simulation package that has been used to solve 3-D turbulent-steady incompressible flow,
using the k- SST turbulence models, The aim of this work is to get a better understanding of HAWT
aerodynamic mechanisms governing the energy conversion process. Modeling of such system has
presented many difficulties due to complex of geometry and huge size of the domain that has been
used in order to simulate this kind of turbine. However many aspects have been investigated and
power curve has been obtained, blade element method (BEM) used to validate the model, the two

results found are highly matched together.

Second is about utilization of the solar energy; which is concerned about the overview of the
main characteristics of the solar chimney power plant. It is a technology of electric power
generation using solar energy by employing the principle that when air is heated it rises. The
created updraft can be used to rotate a turbine placed at an appropriate position within a tall chimney
to generate electricity. Discussion has been conducted of these principles and characteristics of the

solar chimney, and its requirements.
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The solar chimney power plant is considered as an artificial device for wind generation, it is
a natural draft device which provides an upward momentum to the in-flowing air; first by
converting solar energy into thermal energy in the solar collector. Second the generated thermal
energy is converted into kinetic energy in the chimney and ultimately into electric energy using a

combination of a wind turbine and a generator.

The technologies for the SCPP (solar chimney power plant) are very simple and reliable,
therefore this technology is accessible for the less developed countries, which have limited raw
material resources. Furthermore, using large scale of the solar chimney power plant will lead to
higher conversion efficiency and is leading to reduction in the energy cost. The objective of this thesis
is to analyses the effect of some parameters such as solar radiation, chimney height, and collector
radius on the power output of solar chimney power plants. CFD model has been developed for
the solar chimney power plant, the simulation package has been used to investigate the selected

model.
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