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Introduction to
renewable energy

e Energy definition

¢ Physical measurements
e Temperature

e Energy sources

e Forms of energy

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

e sll

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 Advantages

¢ disadvantages

Principles of solar

e introduction

e NATURAL ENERGY
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e ARTIFICIAL ENERGYSTORAGE:
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CONVERSIONMETHODS

e Chemical energy storage
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Introduction to
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Reneable and non- renewable energy

Binifits of renewable energy
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HYDROELECTRI
C POWER

e Hydroelectric Power definition
e Kinetic energy

e Mechanical energy

e electricity generators

e How does a Hydroelectric Power
System Work

e How much electricity can be generated
by a hydroelectric power plant?

e energy calculating formula

e Types of Hydropower Facilities

e The impoundment system (or dam) :
oHigh-head Hydropower

oLow-head Hydropower

e the run-of-the-river system.

e Advantages of hydropower

¢ Disadvantages of hydropower

e some examples of hydropower in Iraq
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Solar cells

e Introduction

Definition and types

Physics of solar cells

Manufacturing (doping)

Theory of I-V characterization
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Solar cookers

+ Definition of solar cookers
 Principles of solar cooker design
 Efficiency of Solar Cookers

» Types of cookers

» Advantages of solar cooking

» Disadvantages of solar cooking
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Solar collectors

e Definition

e physilcal concept

e Basic components of collectors
o types

e Advantages and disadvantages
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Wind turbines

¢ Wind energy definition
e What is Inside A Wind Turbine
e \Work of turbines

e Basic Components of Wind Energy
Systems

e Turbine Efficiency
e Factors affecting the available power

¢ Advantages and disadvantages
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Six lectures

Previous six lectures
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Geothermal energy

e General description of Geothermal
energy

e Heat transfer by conduction
e Sources of Earth’s Internal Energy

o Types of geothermal plants according
to temperature

e Geothermal’s Harmful Effects
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Geothermal’s Positive Attributes

Availability of Geothermal Energy
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Ocean Wave
Energy

How Waves Form?

Definition of wave energy
Formula of wave power
Advantages of wave energy
Disadvantages of Wave Energy
Basic Kinds of Systems

Wave Energy Devices
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Tidal Energy

What is tidal energy?

Basic physics of tides

Tidal Barrage

Current sites of tidal barrages
Tidal current turbines

Pros and cons of both tidal power
facilities
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Biomass energy

introduction

definition of biomass
biomass energy types
forms of biomass
sources

main goals

Production of electricity
production of heat
Biofuels

Advantages

disadvantages
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e WHAT IS SOLAR DRYER

e WHAT IS THE NEED OF SOLAR
DRYER

e WHAT IS THE CONSTRUCTION OF
SOLAR DRYER

¢ PRINCIPLE OF SOLAR DRYER
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olaly | 2558 | DRYING e ADVANTAGES OF SOLAR DRYER e
e WORKING OF SOLAR DRYER
e ADVANCEMENT IN SOLAR
DRYER
e LIMITATIONS OF SOLAR DRYER
e CONCLUSION
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Electric and
Fields in
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Static Charges, The
electrostatic Force, The
Electric Field, Gauss’
Law, and The Electric
Potential.
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Static Electric and
Magnetic Fields in
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Moving Charges, The
Continuity Equation,
Magnetic Forces, The
Law of Biot and Savart,
Ampere’s Law, The
Magnetic Vector
Potential, and The
Magnetic Scalar
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Charge and Current
Distributions.

Multipole Moments,
The Cartesian
Multipole Expansion,
The Spherical Polar
Multipole expansion,
Interactions with the
Field, Electric Dipoles,
Magnetic Dipoles, and
Potential Energy.
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Slowly Varying Fields
in Vacuum:

Magnetic Induction,
Electromotive Force,
Magnetically Induced
Motional EMF, Time-
Dependent Magnetic
Fields, and Faraday’s
Law.
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Classical Electromagnetic Theory, by Jack Vanderlinde,
2005 Springer Science. o glhadl 5, jiall il -1

3- Classical Electromagnetic Theory, by Jack
Vanderlinde, 2005 Springer Science.

4- Introduction to Electrodynamics, by David (aall) A ) aal yall -2
Griffiths, prentice-Hall, 1999.

1- Introduction to Electrodynamics (Instructor's . . .
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Solutions Manual), by David Griffiths, 2004. ) e s ’: : ‘i'j..,”", L

1- http://www.clerkmaxwellfoundation.org/html/electro
magnetic_theory.html

2- https://www.sciencedirect.com/topics/computer-
science/electromagnetic-theory
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John Coates, interpretation of Infrared Spectra, New
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Sgn Ldr UC SHARMA, INFRA RED DETECTORS,
Electronic Systems Group, EE Dept, 1IT Bombay
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A. Rogalski, Infrared Detectors, 2nd edition, CRC
Press, Boca Raton, Florida (2010).
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