8.2 World Energy Sources

8.06

Identify different world energy sources

8.07

Connect world energy sources to CO2 emissions

8.08

Outline & distinguish between renewable & non-renewable energy sources

8.09

Define the energy density of a fuel

8.10

Discuss how choice of fuel is influenced by its energy density

8.11

State the relative proportions of world use of the different energy sources that are available

8.12

Discuss the relative advantages & disadvantages of various energy sources




8.2 World Energy Sources

« Essential Questions

— What are the major methods of producing
energy in the world?

— What differentiates those methods?
 Enduring Understandings
— Energy is not all equal

— It requires energy to make energy
— This issue I1s complex!




8.06 World Sources:
Electromagnetic induction
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8.06 World Sources:

Electromagnetic induction

If a magnet Is
moved Inside a
coil an electric
current 1s induced
(produced)




8.06 World Sources:
Electromagnetic induction

A electric current i1s induced because the
magnetic field around the coll is changing.

/ @2006 Yves Pelletier (ypelletier@nct.ca)




8.06 World Sources:
Generator/dynamo

A generator
works in this way Mechanical input

- - 5>~ B
by rotating a coil — &\
In a magnetic
field (or rotating a

magnet INn a CO“) Rotating loop [5R%

Electrical output




8.06 World Energy Sources: US
Use

Electricity Generation,
Transmission & Distribution Losses
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X s Generation
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8.07: CO? emissions by sector

Residential Other
6.6%

Carbon Dioxide Emissions by sector in 2006
Source: Ministry of Land, Inirastructure, Transport and Tourism Japan




8.07: CO?2 emissions

World Carbon Dioxide Emissions from the Consumption and Flaring of Fossil Fuels, 2006
(Million Metric Tons of Carbon Dioxide)

[l China : 6017

B Usa : 5902

[ ] Russia : 1704

[ ] India : 1293

B Japan : 1246

[l Germany : 857

P Canada: 614

[ ] United Kingdom : 585
B South Korea : 514

B Iran : 471

[ ] Rest of the world : 9987

Source | Energy Emission Administration




8.07: CO2 emissions



http://www.google.com/publicdata/directory

8.07: CO2 emissions

Fuel % total energy | CO, emission
production g.MJ?

Oil 40 70
Natural gas 23 50

Coal 23 90
Nuclear 7 -
Hydroelectric 7 -
Others <1 -




8.08 Renewable vs Non-renewable

e Define Renewable




8.08 Non-renewable?
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"This is our most successful project. When we dug the footing
Jor the wind turbine, we struck oil."”




8.08 Non-renewable

 Finite (being depleted — will run out)

* In general from a form of potential energy
released by human action




8.08 Non-renewable: Coal

Anthracite|

P — Overlying sedimeht pressure

I
|
|
Bactel*ial |

- |
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| | |

| Lignite (10 m) | Bituminous coal (5 T} |

Carbon: [N 0% IS 7o I =0 I -;

Energy: -5,500,00_6,500,000 *?,soo.ono *8,600,000#

NB: The energy is the Energy per kilogram (calories).

Figure 811 The formation of coal



8.08 Non-renewable: Coal

Carbon 50-60 |60-75 80-90 |90 -95
Oxygen 35-40 |20-30 |10-15 |2-3
Hydrogen 5-6 5-6 |4-5 2-3
Volatile matter[60 - 65 [45-55 [20-40 [5-7

Figure 816 Compostion of coal

What Questions can we ask from this table that
help us better understand the various types of
coal?




8.08: Non-renewable sources: OIl

ﬁ Qil flow

Shale or limestone

Cap rock

Shale or limestone

Figure 812 Accumulation of oil in reservoir rock




8.08 Non-Renewable Oil

Keystone Pipeline?
Agree or disagree?
Why?

What questions?




8.08: Non-renewable: Keystone
Pipeline
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8.08 Nuclear fuels




8.08 Renewable, at what cost?

EXCUSE ME.
I'M SOING TO
NEED THIS T0
RUN MY CAR.

i "

S ,.mw“n



8.08 Renewable

« Mostly directly or indirectly linked with the
sun

* The exception is tidal energy




8.08 Renewable Energy Sources

Waves Wind Solar cells
geothermal \ l biomass

Y ¥
fuel
biomass

hydroelectric
tidal war fission

Figure 813 Renewable energy transformations




lls

8.08 Photovoltaic ce

. sunlight




8.08 Active solar devices

Heat exchanger (pipe in
thenmal contact with the
abaorber plate)

Black coated
abaother plate
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.08 Wave

TUREBINE

AIR IS COMPRESSED
INSIDE CHAMBER



8.08 Tidal
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.08 Biomass

8




8.09 Energy Density

» Energy Density = Chemical Potential ~ mass

» From last class, what has the greatest energy
density?

« Why?



8.09 Energy Density of Batteries
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8.09 Energy Density

» The energy that can be obtained from a unit
mass of the fuel

« J.kgt

o |f the fuel is burnt the energy density Is
simply the heat of combustion




8.09 Energy Density

Coal - 30 MJ.kg?

Wood - 16 MJ.kg?

Gasoline — 47 MJ.kg

Uranium — 7 x 10* GJ.kgt (70000000 MJ.kg™1)




8.09 Hydroelectric energy d

ensity?




8.09 Hydroelectric energy density?

 Imagine 1 kg falling 100m.
« Energy loss = mgh = 1x10x100 = 103 J

o |If all of this Is turned into electrical energy
it gives an “energy density” of the “fuel” of
103 J.kg -




8.10 Discuss how choice of fuel
IS Influenced by Its energy
density




8.11State the relative proportions of world use
of different energy sources that are available

Energy by power source 2008

Muclear (6% TWh u;
Hydro (6%)

il 48204 33.5%
0

Oil (36%) Coal 36 497 26.8%

(Gas 30 134 20.9%

Matural Gas |:24n.-"'|:-:| Muclear 8 283 5 8oy
Hydro 3 208 2.2%

Other RE* 15 284 10.6%

Others 241 0.2%

Total 143 851 100%

Coal (28%)

Source: |[EA *'=solar, wind, gecthermal and biofuels




8.12 Discuss the relative
advantages & disadvantages of
various energy sources

« What do we already know of advantages and
disadvantages?

» Research in class/home 2 energy sources

Renewable (lets list them) Non-
Renewable



8.2 Energy Sources IB Questions

World energy resources include coal, nuclear fuel and geothermal energy. Which of the following lists
these resources in order of primary energy use in the world?

A. nuclear, geothermal, coal

B.  nuclear, coal, geothermal

C.  coal, geothermal, nuclear

D. coal, nuclear, geothermal

Which of the following correctly shows a renewable and a non-renewable source of energy?

Renewable Non-renewable
A. oil geothermal
B. wind biofuels
C. ocean waves nuclear
D. natural gas coal




th

8.2 Energy Sources IB Questions

The energy source that currently provides the greatest proportion of the world’s total energy demand is
A.  coal C.  natural gas.
B. oil D.  uranium.

Which of the following energy sources results from the solar energy incident on Earth?
A.  Nuclear fission C.  Nuclear fusion

B.  Wind energy D.  Geothermal energy

Which of the following is a renewable and non-renewable energy source?

Renewable Non-renewable
A. uranium coal
B. tidal uranium
C. uranium biogas
D. natural gas biogas




Current Events



http://www.npr.org/sections/energy/
http://www.youtube.com/watch?v=cJ-J91SwP8w
http://www.youtube.com/watch?v=cJ-J91SwP8w
http://www.youtube.com/watch?v=cJ-J91SwP8w

What about Wyoming?

» Where does Wyoming sit in the energy
landscape?




Questions?

» What areas are of key interest to you In
regards to energy?

 What conflicts, debates, 1ssues are relevant
to you?

« What local issues are you curious about
with regards to energy?




