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Session titleTimeSession #Day

Introduction to Wind Energy5:00 to 6:15 p.m.1
1

Introduction to Wind Energy6:45 to 8:00 p.m.2

Types of Wind Turbines5:00 to 6:15 p.m.3
2

Wind Turbine Components6:45 to 8:00 p.m.4

Basic Concepts of Wind Energy5:00 to 6:15 p.m.5
3

Aerodynamics of Wind Turbine Blades6:45 to 8:00 p.m.6

Wind Micro‐sitting5:00 to 6:15 p.m.7
4

Introduction to International Standards6:45 to 8:00 p.m.8

Economics of Wind Turbines5:00 to 6:15 p.m.9
5

Sample of Wind Turbine Projects6:45 to 8:00 p.m.10

Time Plan of the Wind Energy Sessions
Sunday 23 May to Thursday 27 May 2021
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What is wind?

What is wind? 
Wind is air in motion. It is 
produced by the uneven 
heating of the earth’s 
surface by the sun. Since 
the earth’s surface is made 
of various land and water 
formations, it absorbs the 
sun’s radiation unevenly. 
Two factors are necessary 
to specify wind: speed and 
direction. 

6



7

How the wind is generated ?

Animation
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Wind speed changes with elevation and location
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How Does the Coriolis Effect Influence Wind 
Direction at Different Heights?
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How Does the Coriolis Effect Influence Wind 
Direction at Different Heights?
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Wind speed and direction change with time and 
location

Example:
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CLIMATE CHANGE
Today with the specter of global warming 

and climate change looming over us, there 

is a need for the energy industry to find 

energy sources free of carbon dioxide 

pollution. 
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Why Wind Energy?



Energy-related carbon dioxide 
(CO2) emissions contribute 
the majority of global 
greenhouse gas (GHG) 
emissions (66%); these 
include:

 electricity production, 
 transport in all its forms, 
 cement making and industry,  
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Why Wind Energy?



Will we be to reach the level of keeping global warming to just 2C 
above the preindustrial level by 2035. ? 
Options:
 International agreements, protocols, conferences, …etc ? 

(are not enough)
 to reduce our consumption of energy and consequently our standard 

of living 
(natural reticence toward lowering our standard of 

living, the aspirations of all to a life with available electricity, 
and the increasing rise in the population of the world)

 to capture CO2 and bury it in caverns or under the sea (capture and 
storage, CCS). 

the cost of CCS

A. it is unlikely that  these options will prevail. 
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Why Wind Energy?



The spotlight is on the renewable energy industry to find energy 
sources free of carbon dioxide pollution.
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Why Wind Energy?



Total World Electricity 
Generation by source in 

2019

Remark
the production of electricity 
worldwide is responsible for 26% 
of the global GHGs (mainly CO2  and 
CH4). 
Fossil fuel was responsible for 
producing 64% of global electricity 
(coal 38%, gas 23%, and oil 3%)
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Why Wind Energy?



Wind and solar energy are at the forefront of the

drive to significantly reduce the GHGs to meet the

2C limit. This is largely because we know that if we

can replace fossil fuel with wind and solar energy

for generated electricity, we can significantly
reduce CO2 emissions.
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Why Wind Energy?



At the moment wind turbines (733 GW in 2020) have a
greater installed capacity, worldwide, than do solar
photovoltaics, but this is still a mere drop in the ocean.

Wind and solar energy produce only 5% of the global
supply of electricity,. There is much work to be done.

Unfortunately, coal, the worst of the fossil fuel
polluters, is still the main energy source for generating
electricity.
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Why Wind Energy?



The potential for wind energy is 
enormous, especially in developing 
countries. 
This is particularly true in rural 
communities which are not yet 
linked to grid electricity. For these 
regions it is an economically viable 
alternative to diesel engines and 
even coal-fired power stations. In 
many cases it would save on buying 
fuel from other countries and 
instead that could enjoy the luxury 
of free fuel in the form of wind

THE POTENTIAL OF WIND ENERGY 
WORLDWIDE
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Why Wind Energy?



21

 What is wind?

 Why wind energy?

 Global wind energy facts and statistics

 Advantages of using wind energy

 Challenges and limitations of using wind energy

 Some solutions to wind energy challenges

Topics covered in session 1 & 2



Global Wind Atlas
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Global wind power installation capacity
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Top 10 countries by cumulative wind capacity

2018 2020
Reference: "Global wind statistics" (PDF). IRENA. 5 April 2021. Retrieved 7 April 2021.25



26



27



Global wind power installation capacity
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Wind Costs
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More than 1 million jobs for wind 
energy sector worldwide in 2020
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Growth of land based wind turbines over time
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Growth of offshore wind turbines over time
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Largest commercial wind turbine
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Largest prototype

34



35

List of most powerful wind turbines

https://en.wikipedia.org/wiki/List_of_most_powerful_wind_turbines



Longest blade in the world
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At 107 Meters, The World’s Largest Wind
Turbine Blade Is Longer Than A Football Field.

GE's Haliade-X 12MW wind turbine blade



Longest blade in the world
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Animation
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There are many advantages to 
using wind turbines to generate 
electricity and these 
advantages have been the 
driving force behind their 
rapid development.
1. Provision for a clean 

pollution free source of 
energy. It delivers 
electricity without 
producing carbon dioxide.

Advantages of Wind Energy
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2. It is also free of 
particulate matters.  
Particulates have been blamed 
for the rise of asthma and 
possibly Alzheimer’s disease in 
our society. 
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Advantages of Wind Energy



3. Another atmospheric pollutant that 
comes with coal- or oil-fired power 
stations is sulfur dioxide, formed from 
the burning of sulfur impurities. It is this 
SO2 that is largely responsible for acid 
rain and also climate change; replacing 
fossil fuel power stations with wind 
energy and other renewable energy can 
rid the planet of this dangerous 
pollutant.
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Advantages of Wind Energy



4. Sustainability.
Whenever the Sun shines 
and the wind blows, energy 
can be harnessed and sent 
to the grid. This makes 
wind a sustainable source 
of energy and another 
good reason to invest in 
wind farms. 
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Advantages of Wind Energy



5. Location. Wind turbines can 
be erected almost anywhere, 
e.g., on existing farms. Very 
often good windy sites are not 
in competition with urban 
development or other land 
usage; such areas include: 
 the tops of mountains or in 

gullies between hills. 
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Advantages of Wind Energy



 Off the coast area
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Advantages of Wind Energy
5. Location.



6. Compatibility with 
other land uses. Wind 
turbines can be 
erected on 
pastureland with little 
disturbance to the 
animals and the 
general farming 
activities
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Advantages of Wind Energy

Compatibility 
with other land 

uses



6. Compatibility 
with other land 
uses. Other areas 
such as near 
landfills sites, the 
sides of motorways 
and major roads, 
where urban 
development is 
unlikely to take 
place, are ideal 
locations to 
consider for wind 
farms.
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Advantages of Wind Energy



7. Reduction of costly transport costs of electricity from far-
away power stations. Transporting alternating current electricity 
great distances is expensive because of the cost of the cables and 
pylons and also because of the loss of power due to the electrical 
resistance of the cables.
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Advantages of Wind Energy



8. National security. The wind is a free source of energy. Being 
independent of foreign sources of fuel (e.g., fossil fuel and indeed of 
electricity) is a great advantage. 
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Advantages of Wind Energy



8. National security.
It means no price hikes over which we have no control and no 

embargoes on importing fuel or even electricity from foreign 
countries.
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Advantages of Wind Energy



9. Conservation of 
water. Traditional 
power stations 
using coal, oil, gas, 
or nuclear fuel all 
use large volumes 
of water. Wind 
farms use no water.
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Advantages of Wind Energy
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Advantages of Wind Energy



10. Reduction of destructive 
mining. The pumping of oil 
and gas (especially
from ocean beds) and the 
mining of coal or uranium all 
have serious environmental
impacts on the sea or land. 
Wind farms are relatively 
benign in this respect and 
farming and other activities 
can take place around the 
turbines as the real action is 
over a hundred meters above 
the ground or sea.
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Advantages of Wind Energy



11. Short commissioning time. Wind 
farms can be commissioned over a 
relatively short time, and 2 or 3 years 
from conception to electricity 
production is not impossible. 
This can be compared to the many 
decades it takes to design, build, and 
commission a nuclear power station . 
The fast rate of growth of the wind 
energy industry over the past 40 years 
could well be due to the speed at which 
wind farms can be commissioned.
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Advantages of Wind Energy



12. Cost effectiveness. Over the past 
decade, the cost of turbines has 
decreased significantly as a result of 
improved designs and mass production, so 
that today the cost of producing 
electricity from wind farms is now very 
competitive with fossil fuel-derived 
electricity. 
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Advantages of Wind Energy



12. Cost effectiveness. It has 
been estimated that the energy 
used in the production of a 
turbine is recouped in the 7 
months of operation and when 
one considers that the lifespan 
of a turbine is over 30 years the 
energy and financial gain is 
significant
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Advantages of Wind Energy



13. Creation of jobs and 
local resources. The wind 
turbine industry is a 
rapidly growing industry 
and employs thousands of 
workers in the 
manufacture processes, 
transport of turbines, 
erection of turbines, and 
in servicing working 
turbines. 
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Advantages of Wind Energy



16. Stability of cost of 
electricity. Once the wind 
farm is in place the cost of 
the electricity to customers 
should be stable. It is not a 
function of the
price of imported fuels. 
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Advantages of Wind Energy
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•Where is the wind?

•Where are the 
population centers?

•Where are the wind 
farms?

•How do we get wind 
energy from the wind 
farms to  the population 
centers?

Transmission Problems
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Wildlife & Wind Power
•When siting a wind farm, developers must consider any possible wildlife 
impacts. 

•Though this was not the case in early wind farm development (1980’s), today 
all proposed wind farms must undergo a strict environmental impact 
assessment. 
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What about 
the birds?

Wind Turbines kill very few 
birds compared to other 
human activities
Estimates are ~1‐2 bird deaths 
per turbine per year
Global warming is the single 
biggest threat to wildlife today
A recent study in Nature found 
that more than 1/3 of species 
worldwide will be extinct by 
2050 if global warming trends 
continue

“As responsible citizens, stewards, and 
advocates, Mass Audubon strongly supports 
public policies and private projects that 
advance energy conservation and efficiency. 
We also support the development of wind 
farms, as a renewable energy source to 
offset the effects of global climate change 
produced by the burning of fossil fuels.”
Sept. 21, 2004
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What About the Bats?

•Many bats die not from colliding with the 
turbines, but from a sudden drop in air 
pressure
•Their lungs cannot accommodate for the 
change in pressure

•Bats can detect most human‐made structures 
through echolocation.
•An atmospheric‐pressure drop at wind turbine 
blades is undetectable through echolocation

•Many migratory bats and bats that live in 
forest trees have been affected: the bats come 
in at night to eat insects, and the effects of the 
bat deaths can be far‐reaching 

•Proposals to turn off wind turbines 
when wind speed is low at night and 
bats are migrating to prevent more 
deaths
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Impacts of Wind Power:
Noise

• Modern turbines are 
relatively quiet

• Noise can be mitigated 
with setback distance 
– Utility scale wind turbines 

should be at least ¼ to ½ 
mile away from residences
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Visual Impact
• Many people think wind turbines are “graceful, kinetic sculptures.”

• People who have never seen modern wind turbines in person are more likely 
to think they will be an eyesore.

• People may complain that wind turbines look industrial and take away from 
the natural beauty of the landscape

• Though people may support renewable energy, they may not want the 
turbines in their “backyard”

– NIMBY
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