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Energy Studies Kit:

eTeacher Guide
e Pages a-c (Overview and Standards)

e Student Journal reference

e BLMasters reference
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What is Energy?

It's simple - energy is the ability to do
work. Even though you can't ever really
see it, energy causes millions of
different actions and reactions to occur
every single day. In fact, whenever
something moves, heats, cools, grows,

changes or produces light or sound,
energy is involved.

Activity 1




'Energy Is:

|

the capacity of a physical system to do work.
 the units of energy are joules or ergs

 "energy can take a wide variety of forms"




Forms of Energy

Energy.is_not create troyed,.it.changes form.,



-Sources of Energy




‘Sources of Energy
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THE SOURCE of Energy




Activity 3

What forms of energy do we get from the Sun?



Electromaunetic speetmum

Solar Energy = radiant energy

N

Radiant energy:

It travels in waves, the best-known form is light
energy. Other forms are radio and TV waves, X-
rays and gamma waves.
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‘Waves of Visible Light




Waves of Visible Light Activity
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White light to Color spectrum
l

Light Beam Refraction of light

Substance A Substance B

Each color from the original beam of light has its own
particular (or color) and each wavelength is
slowed differently by the glass.


http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/wavelength.rxml?hret=/guides/mtr/opt/mch/refr/more.rxml

Rainbows

How do rainbows form?




Refraction of light




Solar Energy = radiant energy

Electromagnetic Spectrum

Visible Light
UV radiation

Infrared

Electromagnetic specttum




Stored Energy in Plants

Cross=-Sectieon of an Animal Call

Compare — Contrast

Photosynthesis

Chemical compound: Sugar —

Activity 5



Energy From Plants (heat value)
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Activity 6 (Activity 6a, 6b)

aluminum
pan




Heat Value and Density of
Wood
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Biomass as an energy source. From burning
peanuts to burning wood.

Activity 7




Heat Energy
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We use it. We produce it. Energy is
almost always one of the products of
energy transfer.

Heat energy keeps the Earth warm.

Activity 8
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Humber of Degrees Different than "Hormal" (‘C)
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Greenhouse Effect
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Greenhouse gases
Visible sunlight act as a blanket

Activity 9
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Greenhouse Gases

parts per million
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Carbon Dioxide Concentrations

Ice Core Data Mauna Loa
(Hawaii)
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Carbon Dioxide Cycle
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Carbon dioxide new p_lant
released back into material through
atmosphere photosynthesis

Biomass is eaten by consumers for energy.
Carbon dioxide is given off by the consumer.




Biomass as a Energy Source
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Converted into

Carbon dioxide new p_lant
released back into material through
atmosphere photosynthesis

t Harvested biomass is burnt to produce energy




Fossil Fuels as an Energy
sSource
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} CO2is released to
the air when the plant
dies or is eaten.

Fossil fuels are burnt to produce energy.




Winning Ways of Willow

T Paper lab activity:

Total CO, used by Willow to
grow, stored in plant.

P4

3.0 g COygiven off as
the Willow grows

Time needed
toproduce
fuel: 3 years

0.5 g COy given off
to transport the Willow

Total CO; given off

I

1.5g COy given
off to run the
Power Plant

95 g C Oy given off
in bumning the
Willow

™

€QO; taken in by plants

3.0 g CO; given off
to dig up the Fuel

Time needed to
produce fuel:
milliens of vears

Total CO; given off to
the atmesphere using
fossil fuel.

1.5g COy given
off to run the

DPower Plant /

0.5g COy given off
totransportthe Fuel

95 g CO; given off
in burning the fuel
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ESF Biomass Project: Willow

www.esf.edu/willow




