


Renewablenergies
a. Overview
I.  EnergyCrisis

Sustainablenergy

enewablesnergyresources







Reliableenergysupplyis essentiain all economies

for lighting, heating,communicationscomputers,

industrial equipment, transport, etc. Purchases o
energy account fdsi 10 % of gross national produc

in developed economies. However, in some

developing countries, energy imports may have ¢

are unsustainable and an economic challenge fo
Petroleum

. 4331 Mt
sustainable development. 32.89%

Fossil Fuel 85.5% Renewable 10.1%

*Mtoe = Million Tonnes of Oil Equivalent

Hydroelectric
3946 TWh
6.78%

Wind 841 TWh 1.45%

. Pmmm———— | Solar 253.0 TWh 0.43%
over half the value dbtal exports; such economie:s S Biofuel 75 MDe 0.57%

Other 518 TWh 0.89%

World Energy
Consumption
by Fuel (2015)
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Aln othe \!L'@lli&. the acute Si’iﬂ(iu of energysourcesduc
by growingpopulationis calledenergycrisis
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ALack of developing and using alternative and renewable sourg

energy /
A Il mprovement or advance € i n

due to technological inventions

A Misuse of energy and | ess eff]
machines



U Developingand using alterna

to replace the conventional enelgpurces.

U Developingand using devices which can be operated by renewable soueresrgy.

U Wiseand economic use of existing and available sources of energy. //




SOLUTIONS FOR SUSTAINABLE ENER

Find transitional resources

x Governmenmust promote R&D for alternative renewable enaggou

x Educatehe public

x All energy resources should compete in an opennfisa&et with NO governmertiontrol!

/)

o,

x Governmennheeds to implement constructive subsidies not destructive subsidies to promote chang

this will lead to conservation of resources and less-corsumption.



V RenewablesaveMa
V Renewable energy has numerous health and environrbentiits

V Renewables lower reliance on foreign energy sources



Disadvantages

Renewable Energy

Advantages Disadvantages

V Higherupfrontcost Easily Regenerated Weather Dependency

\V Stor agecap abilities Boost Economic Growth High Installation Cost
Easily Available Noise caused by Wind Energy
VG eograp hidimitations Support Environment Fluctuation problem (Solar)

Low Maintenance Cost Intermittency Issue (Wind)

When it comes to renewable energy, the positives outweigh the

negativesRenewablenergyhasmorebenefitsthandrawbacks
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The earth receives the solar energy in the form of solar radiation. These radiations com
of ultra-violet, visible and infrared radiation. The amount of solar radiation that reaches
given location is dependent on several factors like geographic location, time of day, sea
land scope and local weather. Because the earth is round, the sun rays strike the earth surface at

different angles (ranging from®0 90 . When sun rays are vertical

maximum possible energy.
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asSureoy II y alneaas pvirneliometer ~ 9 0
passesthrough the atmospheresome part of it is absorbed
scatterecand reflectedby air molecule,water vapours clouds,
dust and pollutants This is called diffuse solar radiation The

diffuse solarradiationdoesnot haveuniquepath

Atmospheric
Scattering

Diffase




Solarenergyis versatileand can be usedto generateslectricity, heat,cold, steam,light, ventilation or
hydrogen Theseincludethe availability of e ¢ i aadiow-costtechnologiese e c énergystorage
technologieandhighe c¢ i enduasgtechnologies
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A HOW SOLAR
‘wox ) | CELLS WORK

1~ Photons from
sunlight strike
the solar cell,

n-type (negative)
silicon

p-type (positive)
silicon

Positively charged
electron holes

2- Energy from photons 3~ An external circuit
creates free electrons allows electrons to
that accumulate in the flow, creating an
n-type silicon. electrical current.

CREDIT COSMOS MAGAZINE




1. When the sun is shining, the panelasblarpower system capture sunligiritdconvertit into solar DC power.

2. The system converts this power i@#0VAC electricity you can use arouygurhome usi ng wh

inverter.

3. Under a net feéah system thilectricitythengets distributed fousearound youproperty and any electricity

that i not /

used, is fed into the electricity gridroughyour electricity meter.

4. Under a gross feenh system all otheelectricitygenerated is fed intihe electricitygrid through your /

//

electricity meter



1. Souliakt enters the collector
throvgh the qlass cover,

3. The msvlation and glass cover

keep the heat from escaping.

- 6. If needed, an avxiliary heater
comtimes 1o heat the water 1o the
desired temperature.

4, The wetal tubes filled with water

or antifreeze heat vp.

5. The hot liquid is fransported 1o the
' storage tank where it

heats vsable

water.

solar storage tank auxiliary heater




Table 2.3 Annual global solar energy resources

Region Minimum EJ Maximum EJ

North America 181 410
Latin America and Caribbean 112 33856
‘ Western Furope 25 914
o Central and Eastern Europe 4 154

Former Soviet Union 199 8655

' . Middle East and North Africa 442 11,060
hole flow va Sub-Saharan Africa a7 0528
Y Pacific Asia 41 994
South Asia 38 1339

Central Asia 115 41356

Pacific OECD 72 2263

TOTAL 1575 49,837

photons

n
olectron flow

Solarphotovoltaic(PV) energyconversion

A solar cell is nothing but a PN junction diode under light illumination. Sun light can be converted into /
electricity due to photovoltaic effect. Sun light composed of photons (packets of energy). These photon /
contain various amount of energy corresponding to different wave lengths of light. When photons stfike a

solar cell they may be reflected or absorbed or pass through the cell. When solar radiation is absorbed in PN

junction diode, electron-hole pairs (EHP) are generated.



WIND ENERGY
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Horizontal axis Vertical axis
converter converter
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FAST ROTATION SLOW ROTATION DARRIEUS
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ig. 1. — Overview of the different types of wind turbines.
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Fig. 2. — Relationship between wind velocity and power output (yearly average valid for Ger-
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Rotor

EE"_“-_?.-\ Generator
e,

Anemometer |
Controller

High-speed shaft Nacelle

Elade

Components of &picalwind turbine



Winds develop when solar radiation reaches the Earth

meeting clouds and uneven surfaces and creating

ANQN

temperature, densjty and pressure differences. The Table 2.4 Annual global wind energy resources
. : Land surface with Wind energy resources
atmosphere circulates heat from the tropics to the poles, sufficient wind without land
conditions restrictions
also creating winds. A region’s mean wind speed and its % Tomek W
km?
frequency distribution have to be taken into account to RT— PrE—
b duced Latin America and Caribbean 18 3310
1CI an be produce Wastern Europe 42 1068
calculate the amount of electricity that ¢ p Emtom s wdfomerSovet nlon 20 6788
Middle East and North Africa 32 2566
: : Sub-Saharan Africa 30 2209
by wind turbines. pub sanaran P

11 1056
Central and South Asia 6 243

TOTAL 27 30,200




TABLE Il — World wind power production

Land/Region

China
LLSA
Germany
Spain
[ndia

UK

[taly
Irance
Canada
Brazil

Remaining countries

Total

Total installed rated power up to the end of 2015 [GW)

115
g
45
21
25
14
9
10
11
i

| Excluded areas B Costs betow 0.06 SAWh
s Costs above 0.25 SAWh
Coets below 0.25 SAWh
Costs below 0.15 S&Wh
Costs below 0.10 S&Wh

Figure 2.4 Geographical distribution of present costs for wind energy
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thermal energy from the sun. The rise
energyhasbeenexploited in this way for centuries in the form of water mills.

in France in the 1960s.

— - -

CETO TECHNOL .

AR
N -
5

‘_/_Z

ot

Carnedle



Simplified motionof awatermolecule at various deptlasa wavepasses



Accompanying thevariations'inseadevel; the

daily tides produce oscillating currents known

lal streams. The tidalcurrerit, dfcourse;sis

Tidal CurrentGenerator



Hydropower is obtaine
assessment of its energy potential requiedailedinformationo

off water Hydroelectric power comes from water at work, water in motion. _




Hydroenergy, is afform of renewablecenergyithat usesithe materstored gams, aswell as flowing in
rivers to create @lectridity in hydropower plants. Thefalling water rotates blades-of-a turbine which
then spinsazgeneratorithat-convertthe mechanical energy of thesspinning turbinesintoetectrical

energy. Hydraelectric power is a sSignificant component:6f:electricity productionwortdwidte.




Headwater

Turbine

The dam creates theal @r height from whic

pipe (penstock) carries the water
from the reservoir to the turbine. The fasbving water pushes

the turbine blades, something

like a pinwheel in the wind. The waters force on the t
blades turns the rotor, the moving

part of the electric generator. When coils of wir
sweep past thgeneratorE s

stationary coll (stator), electricity is pro



A hydro energysystemis considere

of a small hydro energysystemchangesut an electricalenergyproduci

generallyestablishedsthe higherlimit of whatcanbetermeda smallhydroenergypowerplant This maybee

up to 30 MW in the United Statesand 50 MW in CanadaA hydro power plant canbe further subdividedinto a mini

hydro,whichis definedas< 1000kW, anda micro hydro,whichis < 100kW.
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BKOFUEL ENERGY

Biofuel is organic material that comes from plants and animals, and it is a renewable source of energy.
Biofuel contains stored energy from the sun. Plants absorb the sun's energy in a process called

photosynthesis. Whdmofuel is burned, the chemical energyamfuel is released as heat.
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Biomass energy used in direct combustion of wood, charcoal, leaves, agricultural residues, animal

or human waste and urban waste, for cooking, drying and charcoal production. Improved biomass
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Balance limit

Agriculture Urban Forest

Pits, Chaff, Shells "\/// Forest Slash
Pruning Scraps ——

Construction & Demolition Wood
‘ Yard Trimmings .
Non-Recyclable Organics




garbage

wood ) crops
biomass P

20
O
8

landfill alcohol
gas fuels

AGRICULTURAL
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Table 11.1 Biomass supply as a percentage of total primary energy supply
1971 and 2002

Region 1971 (% 2002 (%

OECD

Non-OECD Europe
Latin America

Asia

Africa

Biomass energy plays a vital role in meeting local energy

demand immanyregionsof the developing world. Modern

biomass energy is widely usedrmmanydevelopedtountriesas

well as in parts of the nemdustrialized world.

Electricity
16%

Others
1%
Heat
3%

Biomass
14%

igure 11.1 World final energy consumption, 2002




Table 11.7 Biomass electricity production in selecred
industrialized countries, 2001

Country Biomass electrcity (TWh)  Percentage of total
electricity

LS 70.60 1.80
Japan 12.83 1.24
Germany 12.97 2.23
Finland 8.69 11.67
Brazil 9.40 2.87
LIK 5.08 1.32
Canada 7.2 1.23
Metherlands 3.46 3.70
Figure 2.6 Geographical distribution of present costs for biomass energy Australia 1.36 3.00
Sweden 3.52 2.18




GEOTHERMAL ENERGY

It is a renewable energy source because the water is replenished by rainfall and the heat is continuously produg

the earth.

People around the world use geothermal energy to heat their homes and to produce electricity by digging deep

pumping the heated underground water or steam to the surface. Or, we can make use of the stable temperaturgs ni

surface of the earth to heat and cool buildings.

How do People in
Iceland Heat Their
Homes?

Japan, Iceland, New Zealand are largest users of geotherm

10% 1% Qil, Coal
Electricity and Wood

Very little potential in east and mid west.

Geothemal

Ener
89% o

Figure 1






Geothermal energy is generated in the earth's core, about 4,000 miles bedavabeTemperaturelotter than the
sun's surface are continuously produced inside the earthdsfow decay of radioactive particles, a process that

happens in all rocks.

The earth has a number of different layers:
The core itself has two layers: a solid iron core and an outer core made of very hot melted rock, called magma.




