
ENE 101: 
Introduction to Energy 

Engineering

Prof. Mustafa Tutar

Res. Asst. Türkan Gamze Ulusoy-Ghobadi

Department of Energy Engineering
Ankara University

October 2017

https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=https://twitter.com/aujfm&bvm=bv.102022582,d.bGg&psig=AFQjCNFCvPG8Mzb2nzVIojrZIP3YElCBgQ&ust=1441966643219801
https://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=https://twitter.com/aujfm&bvm=bv.102022582,d.bGg&psig=AFQjCNFCvPG8Mzb2nzVIojrZIP3YElCBgQ&ust=1441966643219801


Week 3: 
Renewable Energies



Energy resources can be classified into two groups.

Renewable Non-renewable

Renewable energy resources can be
replaced or regenerated and will never
run out (at least not for a very long time).

Examples: hydropower (water), solar,
wind, geothermal, and biomass, tidal
energy etc.

Non-renewable energy 
resources will eventually run out 
– once used they cannot be 
used again.

Examples: coal, oil, gas, nuclear
energy



The Energy Solution

 Development of efficient and sustainable energy technologies is 
necessary for taking the next big step in renewable energy usage.



Potential Sources of Energy when 
Fossil Fuels Run Out

NUCLEAR FUSION

RENEWABLE ENERGIES

These are resources found in 
nature that are self-generating
Does not lead to climate change,
Does not involve emission of 
pollutants 

Waste &

Nuclear Proliferation 



Geothermal Energy 

It is a renewable energy source because the water is
replenished by rainfall and the heat is continuously
produced inside the earth.

People around the world use geothermal energy to
heat their homes and to produce electricity by
digging deep wells and pumping the heated
underground water or steam to the surface. Or, we
can make use of the stable temperatures near the
surface of the earth to heat and cool buildings.

Japan, Iceland, New Zealand are largest users of 
geothermal.

Very little potential in east and mid west.



Geothermal Energy 

Heat from the earth. The inside of the earth is very hot. We can use this heat to warm our 
houses and produce electricity. 

Uses the steam and hot water produced inside the earth to turn turbine for heating 
buildings or generating electricity.



Geothermal Energy 

Geothermal energy is generated in the earth's core, about 4,000 miles below the surface.

Temperatures hotter than the sun's surface are continuously produced inside the earth by
the slow 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.



Geothermal Energy 

 The mantle which surrounds the core and is about 1,800 miles thick. It is made up of
magma and rock.

 The crust is the outermost layer of the earth, the land that forms the continents and
ocean floors. It can be three to five miles thick under the oceans and 15 to 35 miles
thick on the continents.

 The earth's crust is broken into pieces called plates. Magma comes close to the earth's
surface near the edges of these plates. This is where volcanoes occur. The lava that
erupts from volcanoes is partly magma. Deep underground, the rocks and water
absorb the heat from this magma. The temperature of the rocks and water get hotter
and hotter as you go deeper underground.



Uses of Geothermal Energy 

Some applications of geothermal energy use the earth's temperatures near the surface, 
while others require drilling miles into the earth. The three main uses of geothermal 
energy are: 

1) Direct Use and District Heating Systems which use hot water from springs or reservoirs 
near the surface. 

2) Electricity generation in a power plant requires water or steam at very high 
temperature (300 to 700 degrees Fahrenheit). Geothermal power plants are generally 
built where geothermal reservoirs are located within a mile or two of the surface. 

3) Geothermal heat pumps use stable ground or water temperatures near the earth's 
surface to control building temperatures above ground. 

http://www.eia.doe.gov/kids/energy_fungames/energyslang/digester.html
http://www.eia.doe.gov/kids/energy_fungames/energyant_trips/trip_resco.html
http://www.eia.doe.gov/kids/energyfacts/saving/recycling/solidwaste/primer.html


https://energy.gov/eere/videos/energy-101-geothermal-energy

Uses of Geothermal Energy 



Wind Energy

 Air in motion caused by uneven heating of the earth’s surface by the sun.

 Large atmospheric winds that circle the earth are created because the land near the
earth's equator is heated more by the sun than the land near the North and South
Poles.

Thus, winds are caused by uneven heating of the atmosphere by sun, the irregularities of
the earth, and rotation of the earth.

 Today, wind energy is mainly used to generate electricity. Wind is called a renewable
energy source because the wind will blow as long as the sun shines.

 World leaders in wind energy use; Germany, USA, Spain, India

The terms ‘’wind energy’’ or ’’wind power’’ describe the process by
which the wind is used to generate mechanical power or electricity.



Wind Energy



Wind Energy
 The energy of wind is harnesses with turbines.
 They are usually grouped in wind farms (sometimes called wind parks).There are 

onshore farms (which, however, are often near water); nearshore farms (on land or 
on sea within several km of a coast); and offshore parks (ten km or more from land).

 Wind energy currently generates only 1% of all electricity on a global scale, but its 
share is growing rapidly. In Denmark, for example, wind already accounts for 19% of 
the total electricity production.

 Since wind is intermittent, turbines can’t constantly work at their full capacities. The 
ratio of actual annual productivity to the theoretical maximum capacity is called 
capacity factor. It typically reaches 20% to 40%.



https://energy.gov/eere/videos/energy-101-wind-turbines-2014-update

Wind Turbines 



Solar Energy

Solar energy is the sun’s rays (solar radiation) 
that reach the earth. 
Can be used to heat water and heat spaces.

Solar energy can be converted to electricity in 
two ways:

Photovoltaic (PV devices) or “solar cells” –
change sunlight directly into electricity. PV 
components are PV cells, Modules, Arrays.

Solar Power Plants - indirectly generates 
electricity when the heat from solar thermal 
collectors is used to heat a fluid which 
produces steam that is used to power a 
generator.

https://www.slideshare.net/saxenaankit2010/renewable-energy-resources-ncernonconventional-energy-resources



https://energy.gov/eere/videos/energy-101-solar-pv

Solar PV 



Hydropower Energy
 Hydropower (also called hydraulic or water power) is derived from the force of moving 

water. Since water is much denser than air, its movement generates more energy than 
wind does.

 Electricity generated with hydropower is called hydroelectricity.

 Hydropower was harnessed with waterwheels to operate watermills, sawmills, textile 
machines and others long before electric power came into use. 

 Hydropower supplies some 19% of all electricity in the world. It is generally far cheaper 
than fossil fuels or nuclear energy. 

 Hydroelectricity is mostly generated in dams. Water is first collected in dams, then let 
flow through turbines. A great advantage of this technology is that the amount of energy 
produced can be easily adjusted to the level of demand by controlling the outflow of 
water. 



Hydropower Energy



https://energy.gov/eere/videos/energy-101-hydroelectric-power

Hydroelectric Power 



 Biomass is organic material made from plants and animals. Biomass consists of living or 
recently dead organisms or other biological materials; i.e. carbon. 

 Biomass can be converted to other usable forms of energy like methane gas or 
transportation fuels like ethanol and biodiesel.  

Biomass Energy

Biomass is used to produce biofuel. 
The most common material for biofuels are 
photosynthetic plants. A plant especially 
grown to be used for biofuel manufacturing is 
known as an energy crop.

Biofuels don’t burn as much as fossil fuels.
Biofuels are cleaner burning and produce 
fewer air pollutants than fossil fuels.



Biofuels: Fuels Made from Biomass Material



https://energy.gov/eere/videos/energy-101-biofuels

Biofuels



https://www.slideshare.net/shalini2093/renewable-energy-resourses

Biomass Energy



Adv. vs. Disad.



Renewable Energy Turkey, October 2015. Prepared by Derya Kaplan. 
(https://www.rvo.nl/sites/default/files/2015/10/Renewable%20Energy%20Turkey.pdf)

World Energy Resources Summary, 2016.
(https://www.worldenergy.org/wp-content/uploads/2016/10/World-Energy-Resources-Full-report-
2016.10.03.pdf)

https://www.slideshare.net/trilby/renewable-energy-sources-presentation

https://www.slideshare.net/saxenaankit2010/renewable-energy-resources-ncernonconventional-
energy-resources
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hUKEwiGsoaAiNTWAhWkO5oKHeyZACcQFghDMAM&url=https%3A%2F%2Fnanohub.org%2Fresource
s%2F9002%2Fdownload%2FRenewable_Energy_Sources.ppt&usg=AOvVaw3f5HvK0jjqHWdadoQxOZ-
p
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%2FEnergyEducationKit%2FRenewable%2520Energy%2520PPT%2520Teachers.ppt&usg=AOvVaw2Lw
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