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Introduction to
renewable energy

e Energy definition

¢ Physical measurements
e Temperature

e Energy sources
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e Energy conservation

e Renewable energy

e Acid rain

e Ozone layer depelation

e Global climate chan
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The sun

e Main parameters of sun

e The Electromagnetic Spectrum
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Solar Radiation on
the Earth’s Surface

e Beam Radiation

e Diffuse Radiation and total radiation

e Solar time

e Solar angels
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Solar Radiation,
Measurement and
Estimation

* Introduction

» Radiation Measurement Instruments

» Solar Radiation Data

» Estimation of Average Solar
Radiation

» Beam and Diffuse Components of
Hourly, Daily and Monthly
Radiation

» Estimation of Hourly Radiation from

Daily Data

» Ratio of Total Radiation on Tilted
Surface to that on Horizontal
Surface
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Transmisson of

e Reflection of Radiation




Radiation through

Transparent Media

e Transmission through Covers

e Absorption of Radiation in
Transparent Media

e Transmittance - Absorptance Product

Solar energy

e |ntroduction

e The Solar energy Uses
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e I REIs ¢ Angles, Solar Orientation and
Tracking the Sun (Making the Best
Use of Solar Energy)
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e General description Heat transfer by
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e Device Types
e applications
e introduction
e Energy Storage in Solar Process
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- nergy Storage &
Al | s e Characteristic of a Thermal Energy
Storage System
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o \Water storage.
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e | s | Methods
i - e Phase change storage.
e Chemical storage.
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e design

e Calculation methods




e Advantages

¢ disadvantages

Principles of solar

e introduction

e NATURAL ENERGY
STORAGE:PHOTOSYNTHESIS

e ARTIFICIAL ENERGYSTORAGE:

THERMAL
CONVERSIONMETHODS

e Chemical energy storage
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Special Coordinate
Systems

1- Rectangular Cartesian Coordinates

2- Circular Cylinder Coordinates

3- Spherical Polar Coordinates
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Determinants

The order of a determinant

1- Second Order Determinant

2- Third Order Determinant

Sign chart

Determinant Expansion by Minors
Matrix of Minors.
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Determinants

Determinant Expansion by Sarrus Rule

The properties of determinants

Example Problems on Properties of
Determinants

Solving a System of Three Equations in

Three Variables
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Matrices

Order of matrix

The Transpose of a Matrix
Types of a Matrix

1- Row Matrix

2- Column Matrix

3- Square matrix

4- Diagonal Matrix

5- Scalar Matrix

6- Unit or Identity Matrix
7- Upper triangular matrix
8- Lower triangular matrix
9- Symmetric matrix

10- A skew-symmetric matrix
11- Orthogonal matrix
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Matrices

Operations on matrices
1- Addition of matrices

2- Subtraction of matrices

3- Scalar Multiplication
4- The product of two matrices
Properties of Matrix Multiplication
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Inverse of a Matrix
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The properties of Legendre function




Theorems of Legendre function
Orthogonality of the Legendre
polynomials

Normalization of the Legendre
polynomials

Examples
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Hermite functions

The Rodrigues’ formula

The generating function

The properties of Hermite function
Theorems of the Hermite function
Orthogonal property of the Hermite
polynomials

Normalization property of the Hermite
polynomials

Examples
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Laguerre functions

Rodrigues’ formula

Generating function

Theorems of the Laguerre function
Orthogonal property of the Laguerre
polynomials

Normalization property of the Laguerre
polynomials
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Dalton’s atom, Electron,

Thomson’s atom, Proton,
Neutron, Penetration of
alpha particle through
thin gold foil

Chapter 1
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Rutherford’s atom,
Failure of Thomson’s
atom, Failure of
Rutherford’s atom,
Bohr’s atom, Photon
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Nuclear radii, Nuclear
density, Nuclear size,

Chapter 2

Properties of nuclei
(Basic nuclear
concepts)
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Nucleon, Mesons), Mass
defect, Binding energy,
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Nuclear forces,
Properties of nuclear
forces, Nuclear
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of Nuclides and nuclear
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Nuclear angular
momentum, Nuclear
Parity, Magnetic dipole
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Chapter 3

Properties of nuclear
states

u.udu\




Electric quadrupole
moments, Wave
mechanical properties,
Types of statistics:
(Bose- Einstein statistics
and Fermi — Dirac
statistics)
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Monthly Exam in
Chapters 1, 2 and 3
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Schrodinger wave
equation, Bound states in
one dimensional systems,

Particle in square well

Chapter 4

Quantum mechanical
description of Nuclei

Bound states in three
dimensions, Neutron-
Proton system: Bound
state of the deuteron,
overview of cross

section calculation.

Charged particle
interaction: (Maximum
Energy Transfer in a
Single Collision,
Stopping Power, Range
of a particle)

Chapter 5 Interaction of
Radiation with Matter
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Interaction of electrons

with matter, Interaction

of neutrons with matter
(Elastic scattering,
Inelastic scattering)
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Interaction of gamma
radiation with matter
(Photoelectric effect,
Compton scattering, pair
production)
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Slowly Varying Fields
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Motional EMF, Time-
Dependent Magnetic
Fields, and Faraday’s
Law.
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