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Sources of Energy

The water cycle: The Water C
Water evaporates.

EN
It condenses and falls
as rain.

Rain flows into rivers, .« ‘eseg T TLE

then back to the sea. ___ — — Yl =
The cycle repeats.

What provides the The Sun.

ic?
energy to do this" Solar Energy.
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Hydroelectric energy:

Where does
the energy
come from?
B Hydraelectric Dam Sun
||
Rk sl x“xx
K R

N P S
=2




3 Gorges Dam in China:
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Why is the power output
highest in months 7-87?

Most rain in June and July
due to rain evaporation
and condensation.
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Biomass
energy.

Where does the CO; go?

CO. once stored in the biomass
is returned lo the atmosphere.

-
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|

Blomass is burned to
generate heat and power.
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Biomass absorbs CO. through
the process of photosynthesis,

EJ .

Biomass is sustainably grown,
managed. and harvested

Photosynthesis

In the process of photosynthesis, plants convert
radiant energy from the sun into chemical energy in

the form of glucose—or sugar.

(carbon
(water)  dioxide) (sunlight)
6H0 + 6C0O, + radiantenergy — CH,O, + 60,

(glucose)  (oxygen)

solar
energy



Fossil fuels — Old energy from the sun

Normally, when a plant ;

dies it decomposes. 500 UL LION YEARS RGO
If there is not enough el b S
oxygen, it can’t

- | |
completely decompose, = W h f I
thus we get a slow . a” FoRMs pEAT y a re OSS I
accumulation of = i

energy.

THE PEAT |5 COMPRESED BETWEEN fl | e I S Ca I I ed
. - — SEDIMENT LAYERS TO FORM LIGNITE
In a swamp, the 4 =

bacteria that
decompose the plants

e [y, e “‘nonrenewable?”

oxygen.

Coal fOLII'Id tOda\/ ¥ ‘ o .. i - - EVENTUALLY ANTHRACITE FORMS
formed between 1 and )
440 million years ago.

OCEAN QCEAN
300-400 million years ago 50-100 million years ago

= - o
P A | =

Plant & Animal Remains Oil & Gas Deposits

Tiny sea plants and animals died Ower millions of years, the remains Today, we drill down through layers
and were buried on the ocean floor. were buried deeper and deeper. of sand, silt, and rock to reach
Owver time, they were covered by The enormous heat and pressure the rock formations that contain

layers of silt and sand. turned them into oil and gas. oil and gas deposits.
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Sources of Energy, Continued

» Sources of energy

— Sun

« Example:

— Photovoltaic cells on
rooftops catch the solar
energy and convert it to
electricity.

* More energy from the Sun hits Earth in 1 hour
than all of the energy consumed by humans in
an entire year!
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Photovoltaic cells and flexible power
sheets directly convert sunlight energy
into electricity:
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Solar: Using mirrors to focus sunlight:

 Crescent Dunes Solar
Array: 10,000 mirrors to
heat salt to boil water...
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WARM AIR RISES COLD AIR DECEND:!

—

MOWING AIR gVIND) I
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Sources of Energy, Hydrogen

 Electrolysis: The separation of water H,O
iInto hydrogen gas H> and oxygen gas Oa:

Why is more H>
gas produced gas

than O; gas? bubbles

2H20 + energy > 2H2 + Oz | =X

Where does the energy \ ¥
come from? O
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Hydrogen is the least polluting of all fuels:

Hydrogen Fuel cell e
Runs opposite to the — |-
electrolysis. Fuel In %‘? ll ﬂz}_'._'ll
e~ e '
2H2 + O2 > 2H0 + energy — |, I ‘;—?-Em
a Other
In a fuel cell, hydrogen o
and oxygen are compressed QEE
at electrodes and electric
current is produced at Entace
electrodes. Fagl ]
Is hydrogen a source of <=
energy or a way of storing Anode | ‘cathode
energy? way of storing Electrolyte

© 2015 Pearson Education, Inc.



Fuel cells in a car:

Power Control Unit

Traction Motar Fuel Cell 5tack  HydrogenStorage Tanks

Regenerative brakes

Traction motors can use Acceleration Braking
regenerative braking:

During braking, the electric
motor works as a generator. ||+
It sends energy back to the \\\ "/
battery.
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Tidal Power: As tides come and go....

 Water has KE.

* |t does work on the
turbine blades.

* This generates
electric energy.

TIDE COMING IN

This tidal electricity generation works as

the tide comes in and again when it goes
out. The turkines are driven by the power
ofthe seain both directions.

TIDE GOING OUT




Where do tides get their energy?

The Moon’s gravity stretches out Earth’s oceans.
Earth rotates. A place on Earth rotates into and
out of high and low tides. e

How much time
between high and . nue. -
low tides?

Ya day = 6 hours

Low tide

The energy of the tides comes from the rotational
energy of Earth.
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Tides comes in different shapes and sizes:

» Typical tides:

LOW TIDE

 Extreme tides:
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Gravity light: turns a

Key Features gene rator . that

inside here: , | lights
. a
. light
| i

What kind of energy is ?jﬁof
converted to electrical, rocks

and then to light falls

energy? gravitational
PE
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Sources of Energy, Continued-2

« Concentrated energy

— Nuclear power

» stored in the nucleus of uranium and plutonium
atoms

« = little fossil fuel emissions

* Monticello nuke plant  Prairie Island:




Sources of Energy, Continued-2

Nuclear power

* by-product is geothermal energy

— held in underground reservoirs of hot water to provide
steam that can drive turbogenerators

How geothermal energy works

| — | Plate tectonics:
1. Magma | Cooled water is puped Drlven by the

2.Reservoir into heated rocks where . .

3. Turbi iti ted to steam,

e Ik radioactive decay of

5. Transformer _ ‘ : to power the turbines

GIEI . . I il T = Lo L e b d t I s v : .

sl o AR atoms: nuclear energy

8. Cooling tower the process starts again.




Dry-rock geothermal power

-- Water is put into cavities in deep, dry, hot rock.
— Water turns to steam

— It is piped to a turbine at the surface.

— The turbine generates electricity.

— After exiting the turbine, it is returned to the cavity for

reuse.
(a) (b) (c) (d)

Power plant
Pump :
: . - i S
Eirst ' Second "
hinle | hole 'Water
P | - circulation
—i o :Pk._

}
f
Hydraulic e 1T

fracturing %

(¢

)
U
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MINNESOTA GENERATION SOURCE 2019

U.S. Energy Information Administration

Binma__ss, 1% What

Wind, 20% § percentage
. Coal, 32% s fossil fuel?
o)
Hydroelectric, _ coal 32%
1% gas 18%
fossil 50%

Solar, 3%
Nuclear, 25%

Natural Gas,
18%

What percgnt_age IS either solar 3%  biomass 1% total solar-
directly or indirectly from

the Sun? coal 32% Wwind 18%  73%
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Questions:

23. What is the ultimate source of energy for fossil

fuels, dams, and windmills?
Sun

24. What is the ultimate source of geothermal

f?
enerqgy nuclear decay

25. Can we correctly say that hydrogen is a new
source of energy? no

Why or why not? itis a way to transfer energy
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Test Tomorrow on Chapter 7 plus a few
questions from old chapters.

Homework:
Study old homework.
Get old assignments turned in.



