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Chapter 2: Energy Sources
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World energy generation

2013 World electricity generation
(23 322 TWh) by source (IEA,
201 5}[3]224

[l CoaliPeat (41.3%)
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. Hydro (16.3%)
. Nuclear (10.6%)
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. Others (Renew.) (5.7%)




Egypt energy generation
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Electrical energy is superior to all other forms of
energy due to the following reasons:

1. Convenient form: Electrical energy is a very
convenient form of energy. It can be easily
converted into other forms of energy.

2 - Easy control: The electrically operated
machines have simple and convenient starting,
control and operation.

3- Greater flexibility It can be easily transported from
one place to another with the help of conductors.
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Electrical energy is superior to all other forms of
energy due to the following reasons:

4- Cheapness: Electrical energy is much cheaper
than other forms of energy.

5- Cleanliness: Electrical energy is not associated
with smoke, fumes or poisonous gases.

6. High transmission efficiency: The consumers
of electrical energy are generally situated quite
away from the centers of its production.

10

Author : Dr. Eng. Hani Kasban A. Mahmoud / 2016



Generation of Electrical Energy

- The conversion of energy available in
different forms in nature into electrical
energy

 This instantaneous production of electrical
energy introduces technical and economic
considerations unique to the electrical power
industry.

/ Storage \

\ A Monolithic Photoelectrochemical Cell /

Author : Dr. Eng. Hani Kasban A. Mahmoud / 2016




Classification of Energy
* Energy is broadly classified into:

Conventional energy: is in practice for long duration
of time and well established technology is available to
tap and use them. e.g. Coal, oil, natural gas, hydro
power, nuclear power etc.

‘Non-conventional energy: source can be used with
advantage for power generation as well as other
applications in a large number of locations and
situations. These energy sources cannot be easily
stored and used conveniently. e.g. Solar, wind, tidal
and geothermal etc.

Author : Dr. Eng. Hani Kasban A. Mahmoud / 2016



Classification of Energy
 Based upon nature, energy sources are

classified as

OoRenewable energy sources are inexhaustible

and are renewed by nature itself. Such as;

*Solar Energy
oWind Power
oWave and Tidal Power
oGeothermal
oBiomass
oHydropower

oNon-renewable energy sources are exhaustible
within a definite period of time depending upon its

usage, such as
010]]

oCoal

oNatural Gas

oNuclear Energy Author : Dr. Eng. Hani Kasban A. Mahmoud / 2016



Solar energy




Solar Energy

Solar Energy Advantages

*Renewable source of energy

Pollution free

*After the capital cost, the cost of power
generation is quite low

‘Wide range of applications, powering street
lights to satellites

Author : Dr. Eng. Hani Kasban A. Mahmoud / 2016



Solar Energy

Solar Energy disadvantages

Capital cost is very high

Large area of land is required
Large number of solar panels are
required

Affected by seasons.



Solar energy

Top 10 countries in 2015 based on
total PV installed capacity (MW)L[!

Top 10 countries based on added
PV capacity in 2015 (MW)L7]

China: 43,530 MWW (22 5%)
Germany: 39,700 MW (20.6%)
Japan: 34 410 MW (17.8%)

United States: 25 620 MW (13.3%4)
ltaly: 18,920 MW (9.8%)

United Kingdom: 8, 780 MW (4. 5%)
France: 6,580 MWW (3.4%)

Spain: 5400 MW (2. 8%)

Aunstralias & OF0 MW P2 RBLY

China: 15,150 MW (34 6%)

Japan: 11,000 MW (25.1%)

United States: 7,300 MW {(16.7%)
United Kingdom: 3,510 MW (8.0%)
India: 2,000 MW (4 6%)

Germany: 1,450 MW (3.3%)

South Kaorea: 1,010 MW (2.3%)
Australia: 935 MW (2.1%)
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Installed Solar Power Capamty in 2015 (MW)

Nation Total Capacity Added Capacity

i} -Eu.[c:pf:an Union 94,570 7.230 # Nation Total Capacity Added Capacity
1 Blchina 43,530 15.150 26 RemChile 848 446
. 39.700 1,450 27 mmDenmark 789 183
3 ® Japan 34410 11,000 28 NS ]ovakia 391 1
4 ®=United States 25.620 7.300 20 ElPortugal 454 63
5 N Mty 18.920 300 30 mmmHonduras 389 389
6 S¥=United Kingdom 8,780 3,510 31 Algeria 300 270
7 0 BErance 6,580 879 32 I+ RMexico 282 103
8 mmSpain 5,400 56 33 [EM T urkey 266 208
9 gl Australia 5,070 935 34 smmSlovenia 237 1
10 memIndia 5,050 2,000 35 BEMalaysia 231 3
11 % South Korea 3,430 1,010 36 2Philippines 155 122
12 1 EBeloium 3.250 95 37 ==Hungary 138 60
13 EE=Grecce 2.613 10 38 Eimsweden 130 21
14 B+ BCanada 2.500 600 39 e=Luembourg 123 13
15 ImCzech Republic 2,083 16 40 memPoland 87 57
16 mmmNetherlands 1,570 450 41 Mfalta 7 19
17 ==Thailand 1.420 121 41 L ithuania L 5
18 Eswitzerland 1,360 300 8 EFPm.E -JI_ 3
19 | BRomania 1.325 102 44 =Lroatia 4 I
— 45 ==Finland 20 5

20 BESsouth Africa 1,120 200 o )
21 mmmBulgaria 1,021 1 46 HeNorway 13 2
22 [llraiwan 1,010 400 47 e st omia 4 4
23 [@pakistan 1.000 600 48 W Mireland 2 1
24 === s ustria 937 150 49 il atiia . 0
— World Total PV Capacity®! 256,000 59,000

25 elsracl 881 200
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