3292ul (s 5o~ WL Lo~ o) gty Aawidigld (Ilad) dgall
2019 {uwd (2354) 0By (5513931 ity Lica

Pty 01 5391 (5 (o) 3y
i e (S Do) sy B3 hblhall -
#2025/ 09/ 18 @0 gl! " puuneudl " p gt 5l

Microsoft Teams ye (Mgl

&olMlng 5.').1.?:3.0." aslbJl
" * 0 £ n
dalsninuo fig)




5agul (Slawd B9 N6 Lo o) gty skl (ladl gal
2019 {uwd (2354) 0By (5513931 ity Lica

Vet 3ol 83901 (5 (i) et 50
T e (503 TRl il B aukanl) bl
Rglat) (osgdg a3 53 osd cliiacy

#2025/ 09 / 18 301gtl pucaell* pgos SuGacl)

Microsoft Teams _ne (53

i (515 Pl sy 3 3utioetl NBU * s 3ol5 339001 Slgis

$2025/09/18 iy ) 339l 3GmdN FiylG

Microsoft Teams ye (Mgl :iawe )3 5590 aldadl (e

N9kl \oesg M9 gl e ebiac : NB gt s

Gl oz .3 : yuslandl
A as Wt 9 (i ) IS N guass 31 19yl ade
WL Lo ol gy vl (Sladl dgall : adaidlgadd!

:559 ) Bl dal

2 18939 832t AUl el Jgo pucdy ol e cliae] (S (S0 5ally (adall (o g 3505 .1
el Ao e (3o

Lol (g e Wb SLcndlg 3auaid| A8 lall yalae J g i doedl @ylally (nso yLid) dgys .2
Ldley

o Ao Loy Jrneltiad| et Jadasendlg 5 adoeid) R lall S5 lowe (5 Indioedl Oy dil neeS .3
e dlg readaZdl ncdaad) 339

easzetl Aol 5 (20 3 LamB g Unonl) Colos ol (laadl 20930 B3l (hblall ealie Jayy 4
hladly G all

gt b o y ) el g el (58 5ot Bl Zeed neitis () goxd ol e s .5




3292ul (s 5o~ WL Lo~ o) gty Aawidigld (Ilad) dgall
2019 {uwd (2354) 0By (5513931 ity Lica

* " QQ‘

<.

ke 33839
5L Lo lim g rartigl ) gl

2019 (v (2358) 0dy 5l el it Liia

- iﬁ ‘
 Treabeinnt (535 el rena il 3 3dennil) ABUA * (ol gimg reneed 35 3393
) dasne .37 yolond)

St G Y- Y0 bt 5 93 il MR Sl 39 g 5m  3opht« |Feiks cladn male (3 0y 4553 )
2 panindgd indon; Slegydon - Yo 5l (oo dntany g2 (haalam (19Ul acalll coms guias g 90 Gglaltlg il
dpkonliy ya 3 (o b g (o il om0 I (5 (3 ) BUEN kel (il el masstimly STDF

(Il apaclly 5 3l (B Ually 7l sty soediobes
£2025/09 7 18 Gblall* ueaiell” p o SuiGasd)
Microsoft Teams e Mol

Slas-Sle naall o] »
v T et iy A lee Sl e S| dama 3l | 1
v ey Sl N sl i g 3t ) )
v eyl St iy o s e SN b | 3
v s 31 p gind} sy (yo 3t e I
hd Pl P bl sy bt eyt S Ohuipp | 5
v s 3 St 3 (e g iy St gyt (el Ot 100 | 6
v i) s ! iy S ity ot R e
v g Pt 3 e | i o st (33 et I ma By pp | 8
v s 31 ] o St a3t el da 5y30 0 | 9
v e s g iy S bt oyt Shdtawslips | 10
v S e e i e iuga | 11
v sl e Ao s e Ay dasealon s | 12
v ey ST g s St e e S o | 13
v e Py er ) Sigohes | 14
v s ) s b iy St Sl Sayes | 15
v g Al G| sy St Sl | 16
v ey T3 ool iy St eobitigel [ 17
v sy T3 g s Snts dasnachend o [ 18
v s ) s g sy St ol g S | 19
v TS p g ey Sois 3o il .p | 20
v rsil) s b iy St i s | 21
v eyl s Lo s Sonn b i | 22
v s A s ) iy it Sl 23
N D et ol — oballdas | 24
v e sl s pdlicday s [ 25
v D g ) st el g [ 26
v eyl e g s et detiia s | 27
v PETIv S USSR LFL -t o) S s p | 28
v s ) s g i) it dyle Shaye » | 29
v s 1 p gliad| iy s Jale sgle o [ 30
v (g AT 3 i s Soris sl o | 31

S2g2ull Hlauo Suom 3 yida




Al @l 5539
3L Lo~ oY sty Inaudighd () gl
2019 {uwd (2354) 0By (5513931 ity Lica

CD ul = s cBE J S a AaM

i §o C_)L> uo)“ =1 &
.Teams Ol3xe a2 Jl Joodll 3> pgas) ud

Participants
[ Share invite
ﬁmmm ‘ -~
DR  Dina Mohammed Rizk {Unverified ¥
DI Dr. Mohamed Ismail Ali Ismail (Unv. &
DA  Dr/Mohamed Abdelrah... (Unverified) &
Nadra Saad (External) & =
HS hayah samy (Unverified) x5
MN  menna nasser (External &
NS  Nadra Saad
)
Rana Elbalka (Unwerified) & - =
NF  Noran raw &
Rl rahaf ibrahim (External <

Mohamed Elsakka (4 3i>dl a2y @)

Mohamed Els... W p e luss W Dr. Moham...

Mohamed Elsakka (¢ 3é>dl @z @)

X Arwa Ahm... X Nadra Saa...

O N W




WAL Lol gty Tnawdigld (S lad) gl
2019 {uwd (2354) 0By (5513931 ity Lica

(sadkad) (S gl



WAL Lol gty Tnawdigld (S lad) gl
2019 {uwd (2354) 0By (5513931 ity Lica

@@Eoa sy . = BB a4 v

Aruwde )5 ool asy A liwwdo 7yl ol jasy A
.Teams Sl3we pasy Jl Jsogll 3> pgus) ud Teams i oy Il Jsosll 38> aged Lud

. yma c

r-w. Jang Ada aaiaall Aaaill walaal AYalBN Agallily bagladli 5)ijg 1 K d.mu“:\q"e - €38
gjj ksl &g aoanumJl'n\‘l_DImI Y
el slmial dlac

aloailg
> s N\

V4

Sl Jasst
slals il galg A

@i A

Syl abe
e 1

Mohamed Elsakka (¢ gi>dl @z @) Mohamed Elsakka (4w dé>dl o o))

=
® ®© 6
\ 4

¢hayah sam.. X Noran Faw... Mohamed Els.. X Arwa Ahm.. X rahaf ibrah...

O N B S DR




— aJ‘--"p-l--J”‘@»
3292ul (s 5o~ WL Lo o) gnsally irwdigld (Iladl dgall
2019 {uwd (2354) 0By (5513931 ity Lica

) al = 856 £ B S a4 Ay =% Kok @82 E S a At

lrvwdo 5 obadl o= 2 lrwwde 75 oball as; 2
.Teams Sliwe o= ) Joodll 3> g Lud .Teams Sl3xe (a2 | Joodll 3> paaad ud

SSloal af,ud! Leai — — 231,01 Apoin
sl Actoiuodl Apoiztl Tpmislt btisal,
a “19 3 y A A ANy e A duale ] ) slacd dolouuod!
s e Tl gt X

Lpazal) Citaa) (afadl Galidl gULil g AeUivall ga US| ) s ghal o A e
w‘- I ¢ Lglrot! Agllg
celtalf et

Mohamed Elsakka (e 38>4l @y @l)

Mohamed Elsakka (4o 38>4l g2y @l)

Mohamed Els... X Arwa Ahm... X rahaf ibrah...

Mohamed Els.. X Arwa Ahm... X rahaf ibrah...

L D) N e ) R4 A




oeveiopuent OftALS










T a8y LS

R ehtld
) @)wv&segpv sl o2 b




tolgl Dile! g1 jans

FIRE GUNPOWDER AIRPLANE  REUSABLE

LAUNCH

SYSTEM

A

WRITING
SYSTEM

ELECTRIC
LAMP

¢

1879

5000 BC

2nd century

1837

1886

790 000 BC

3500 BC

17

9th century

PAPER

B

CAR

STEEL PLOUGCH PERSONAL COMPUTER



2 ady LU

S sl JrdYT ol o
LS of 1 i




Back to the past

* Since early times when our
ancestors used their own

muscles or those of slaves and
animails to perform work and
improve their living conditions,
the quest for new energy
sources has been one of
history’s main driving forces.




Back to the past

 This started with the control of fire.

» Making a fire allowed our ancestors
to produce heat and light and to
coOoK their meals.

* Wood was the energy source that
was mainly used. It is still widely
used today, especially in
underdeveloped countries where it is
sometimes the only readily available
energy source.




Back to the past

* About 7000 years ago, humankind

invented charcoal that enabled

them to make hotter and more
efficient fires, and so developed new

techniques such as pottery, lead
and copper metallurgy, and the
manufacture of plaster and lime.




Back to the past

* Then, about 3000 years ago,
they discovered how to smelt

and work iron.




Back to the past

 As long as humans were hunter-
gatherers, their own strength,
combined with their intelligence and
skills, and fire, were sufficient.

* But once they started to practice settled
agriculture they needed new sources of
energy to work the land and mill grain
more efficiently. They found this energy

in the strength of domestic animals
and slaves.




Back to the past

 Around 3500 BC, Egyptians used
the power of the wind to move boats.
The harnessing of this new energy
source allowed them to travel greater
distances and promote trade with
other lands.

* About 640 BC, the power of wind was
probably also used to grind grain by
the Persians, who built windmills in
the area that is now lran,




Always more!

* Energy is powering the past,
present, future of human
civilization.

* Throughout history, humans
have been searching for better
energy sources and better
ways to harvest energy.

. |
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Energy Consumption

* Energy is powering the
past, present, future of
human civilization.

* Throughout history,
humans have been
searching for better
energy sources and
better ways to harvest
energy.

Daily Consumption Per Capita (Mil/kcal),
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The global energy demand

 The demand for energy worldwide has been increasing at
about 7 percent per year and predictions are for this trend
to continue.

* Growth in the demand for energy is primarily a function of
two factors:

2. Increases in the population
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The global energy demand

* While in the developed countries, energy demand, after
growing massively, is stabilizing and is likely to diminish,
thanks to improved energy efficiency.

* In the developing countries, energy demand is still growing

strongly, as these countries attempt to attain the economic
level of the rich countries.






Weather vs. Climate

 Weather refers to atmospheric conditions that occur

locally over short periods of time—from minutes to

hours or days. Familiar examples include rain, snow,
clouds, winds, floods or thunderstorms.

* Climate, on the other hand, refers to the Iong-term

regional or even global average of temperature, humidity
and rainfall patterns over seasons, years or decades.






Climate Change

* Climate change is the long-term change of temperature
and typical weather patterns in a place. Climate change
could refer to a particular location or the planet as a
whole.



9 W, bl

95, ! i1 o s




Global warming

* Global warming is the long-term heating of Earth’s climate system
observed since the pre-industrial period (between 1850 and 1900) due to
human activities, primarily fossil fuel burning, which increases heat-
trapping greenhouse gas levels in Earth’s atmosphere.

Global Temperature Anomaly (°C compared to the 1951-1980 average)
1.00 -

0.75 1
0.50

0.25 1

0.00

—0.25 1

—0.350 1
1880 1200 1220 1240 1960 1980 2000 2020
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What did they
said about

climate
change?

26



Climate Change

 Hydrocarbons are the basis of our energy system... Extracting
100-milllion-year-old hydrocarbons from geologic formation
and burning them for fuel leads to accumulation of carbon
dioxide in the atmosphere...

* Even a tiny amount of GHG (Greenhouse Gases) adsorbs
significant infrared radiation in the atmosphere, effectively
reducing the radiation heat transfer of the Earth’s surface to
space, and causing the atmosphere, land and water to
increase in temperature...



Climate Change

* Even if there were no further growth in fossil fuel extraction,
accumulation of CO, in the atmosphere leading to 2.5°C
temperature rise would still result over the next 35 years...

* The consensus of scientists in many fields is that exceeding
2°C in average global warming due to CO, concentration
exceeding 450ppm is more than 60% likely to result in
‘catastrophic climate change’
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Greenhouse Gases

* Greenhouse Gases (GHG) are those gases which trap heat in
the atmosphere and include Carbon Dioxide (CO2), Methane
(CH4), Nitrous Oxide (N20) and various fluorinated gases.

Carbon dioxide (CO2) is, of course, the most dominant
greenhouse gas, and its effectis cumulative.

l !

Hydrocarbons are energy-rich organic carbon That means what goes up

compounds made from carbon and hydrogen atoms into the atmosphere today
and are what fossil fuels are made up of. The primary is, for the most part, there
fossil fuels used today are coal, oil and natural gas to stay.

and burning them produces CO2.

30
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Renewable and Non-Renewable
Energy Sources

Renewable energy

CiNAA M

Hydropower

A\
AV,
Geothermal

Non-renewable energy

Nuclear Natural gas
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Lift and drag

e —

i

Pressure Shear

Resultant

R
R Lift
= Drag




How do aeroplanes fly in the sky?

Airplanes fly because they can generate a force called lift which normally moves the airplane
upward. Lift is generated by the forward motion of the airplane through the air. This motion is

produced by the thrust of the engines.
T \ift




Lift and drag

Lift
« Liftis the component of this N
force that is perpendicular ol !
to the oncoming flow Che, S |
direction. - L &L
l
I

Angle of

. Attack

.« Drag force is the component =° J a
of this force that is parallel Relative wind

to the flow direction.

Center of
Pressure



The relation between the angle of attack,

Coefficient of Lift

lift and drag

A |
|

S
%

Critical Angle of Attack

] | I >
5 10 15 20

Angle of Attack (degrees)

Airfoil Stall

Attached air tlow: pre-stall

Stalls are an aerodynamic condition whereby air can
no longer smoothly flow over an airfoil, resulting in a
rapid loss of lift. This occurs when the angle of attack
of an aerofoil exceeds the value which creates
maximum lift. This angle is usually around 15°.






Subpolar 8 Polar high

low _ i\
™~ ' \
: - "«{ o : : 3
u u I n ‘Polar easterlies

ek ‘.,.;';"“_

ﬁ( ‘ “ __f,l 0
c==\ \ Cumulonimbus
! i - 1-—._". ,_ \‘:- Clouds

* Wind is generated by the
uneven heating of Earth’s
surface by the Sun and is
affected by Earth’s
rotation and surface

topography.
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Onshore wind potential in Egypt
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Offshore wind potential in Egypt
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Classification of wind turbines according to the configuration

Horizontal Axis Wind Turbines Vertical Axis Wind Turbines
(HAWTS) (VAWTS)




Classification of wind turbines according to the location

Offshore wind turbines

Onshore wind turbines
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Power coefficient vs TSR

Rotor power coefficient Cp

Ideal Cp Idefpl turbine
o6t—————+—"F———"—" —
/ Theoretical power coefficient (infinite numper of blades...
Z
0.5 Three-bl
rotor
0.4 : \ ~
American wind L
turbine
0.3 15 1
25 L Two-bladie One-blafle
Darrleus rotor rotor
rotor
0.2 AN
SN
7 TN ',\
|\ Dutchjwindmill
0.1
Savonius
rotor
|
04
0 2 4 8 10 12 14 16 18

?,.l
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Activity No. 2

Two minutes

Take to the person

What are the next to you
Write notes

advantages and
disadvantages of

utilizing wind energy.
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Advantages of Wind Energy

* Wind is a clean fuel source
that doesn’t generate
pollution or greenhouse
gases.

60



Advantages of Wind Energy

* Wind is sustainable and
domestic. No country
has to buy wind from
anyone else.

5km Wind Map
Mean Wind Speed at 80m

7 13 20 mph
|
3 6 9m/s 61
© 2015 Vaisala Inc.



Advantages of Wind Energy

0.40
* Wind power is now one .

of the lowest-priced 030

forms of electricity of g 025

any kind, costing just a 5 020

few cents per kilowatt- Bars "I

hour. o0 TN
0.05
1]

20102011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Completion year for committed projects per technology

PV CspP Onshore Wind @ Offshore Wind
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Advantages of Wind Energy

* Wind turbines can be put on existing land, particularly
farms and ranches.

63



Disadvantages of Wind Energy

* Wind power requires a large up-front capital investment.

Turbines
Support structure 45%

25%

Project
Installation

Management 2% 7%

Power collection Power
transmission
8%

13%
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Disadvantages of Wind Energy

* The best sites for wind are often in remote rural areas. So,
electricity would need to be sent great distances over
high-voltage power lines.

\ -
h WIND NDMILLS TURBINE GENERATOR  TRANSFORMER
]

\STRIBUT,,
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Disadvantages of Wind Energy

* The turbines can be noisy and they are very visible; some
people object to them.

o to HOW LOUD IS A WIND TURBINE?

105bB(A) ')
lawnmower e
!‘ Wind turbines, in

/ residential areas, are 100bB(A)

'® eggu?ﬁ) u placed no closer than “
cleaner 50bB(A) 300 meters from the
mid-size
(4 et = nearest house. 40bB(A)

decibe] jg,
el of 5 Wind tyrbine = refrigerator 50bB(A)

DISTANCE =

S

0 meters 100 meters 200 meters 300 meters 500 meters




Disadvantages of Wind Energy

 Wind turbines don’t run maintenance-free, and the costs
of repairing large turbines can be high.

o

W/ L Ty -

Y4



Disadvantages of Wind Energy

* The rotors can be dangerous to birds and migratory bats.

Wind Turbines Not the Top Killer for Birds

Annual estimated bird mortality from selected anthropogenic causes in the U.S.

Median/Avg Estimated

car | 000000

Collision - Building Glass _ 599,000,000

Collision - Vehicles h 214,500,000
Poison h 72,000,000
Collisions - Electrical Lines i 25,500,000

Electrocutions 5,600,000

Collisions - Wind Turbines 234,012
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Solar energy

Deuterium
* Solar energy is produced Fusion
by nuclear fusion in the \ k.

Sun and radiates towards
Earth.

Tritium

Hélium

Neutron

/70
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The Sun

* The amount of sunlight
that strikes the earth's
surface in an hour and a
half is enough to handie
the entire world's
energy consumption for
a full year.










Conversion of solar energy into heat

Unglazed Solar Collectors Glazed Solar Collectors Evacuated tube collector Parabolic trough

/Evacuated Tube Solar Collecton\

Cold water
recirculated
fromuse

/ Unglazed Solar Collector \ / Flat-Plate Solar Collector \

Concentrating Solar Collector

©5Sunlight

/ ©solar r&ﬂ’ection

|

© Circulation © Convection

Cold water
recirculated
fromuse

eCirculation

Cold water/fluid

recirculated from use ;
oHeat reflection/ OCircuIation fluid to use

Hot water/

Cold water

recirculated
fromuse




Conversion of solar energy into electricity

Heat

----------
rrrrrrrrrrrrr

Pk PSS
BB BEE

—
——a

Thermoelectric Solar Stirling Concentrating solar
generator engine power (CSP) plants




Types of PV panels

Poly

To make cells

for polycrystalline
panels, fragments

of silicon are melted
together to form the
wafers.

Mono

To make cells for
monocrystalline
panels, silicon is
formed into bars
and cut into waters.

e,




Components of PV system

hd ! Inverter

™

!

o DC Load
N =]
. |
&Imﬁﬁ/ Charge Controller n
Battery ﬁ

DRC

AC Load




Worldwide solar energy irradiance

SOLAR RESOURCE MAP

GLOBAL HORIZONTAL IRRADIATION (@ worioemnkerore  ESMAP  (ITEED
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60°N ‘W’ "" 9 60°N
45°N 45°N
30°N 80°N
15°N 16°N
0° 0°
158 15°§
30° e
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© 2019 The World Bank
Source: Global Solar Atlas 2.0
Solar resource data: Solargis

Long-term average of global horizontal irradiation (GHI)
Daily totals: 2.2 2.6 3.0 34 3.8 4.2 4.6 5.0 54 58 6.2 6.6 7.0 7.4

E WIS kWh/r

Yearly totals: 803 949 1095 1241 1387 1534 1680 1826 1972 218 2264 2410 2556 2702

This map is published by the World Bank Group. funded by ESMAP, and prepared by Solargis. For more information and terms of use, please visit http://globalsolaratlas.info.
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Solar irradiance in Egypt

SOLAR RESOURCE MAP

DIRECT NORMAL IRRADIATION
EGYPT ESMAP (=D
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Source: Global Solar Atlas 2.0
Solar resource data: Solardis
Long term average of DNI, period from 1994 (1999 in the Northeast) to 2018 ) 100km
Daily totals: 5.2 5.6 6.0 6.4 6.8 7.2 7.6

O KWh/m*
Yearlytotals: 1899 2045 2191 2337 2483 2629 2775

This map is published by the World Bank Group. funded by ESMAP, and prepared by Solargis. For more information and terms of use. please visit http://globalsolaratlas.info



Worldwide PV power potential

SOLAR RESOURCE MAP

PHOTOVOLTAIC POWER POTENTIAL (@ woromankorowe ESMAP  (ZEIEED
o
& “
¥
Long term average of photovolaic power potential (PYOUT)
Daily totals 20 24 28 32 36 40 &4 48 52 56 60 64

= B

Yearlytotals 730 BJ6 1022 168 1314 1461 607 1753 1899 2045 2991 2337
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PV power potential in Egypt

SOLAR RESOURCE MAP @ WORLD BANKGROUP

PHOTOVOLTAIC POWER POTENTIAL

EGYPT ESMAP
wE e e {

Long term average of PVOUT, period from 1994 {1999 in the Northeast) to 2018 1
Daily totals: 48 50 52 54 56
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