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In the process of photosynthesis, plants convert radiant energy from
the sun into chemical energy in the form of glucose - or sugar.

water + carbon dioxide + sunlight — glucose + oxygen
6H,0 + 6 CO, + radiant energy— C/H,,0,+ 60,

BIOMASS 2
U.S. Consumption of Biomass

Alcohol Garbage and
Fuels Landfill Gas

79%

Wood and
Wood Waste




BIOMASS 3
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Waste-to-Energy plants convert
garbage into steam and electricity.

BIOMASS 4

THE CARBON CYCLE

Crops like corn are finely ground and separated into
component sugars.
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releasing carbon dioxide 2 which can be used The sugars are
which is reabsorbed as an alternative 4_ distilled to
by growing plants. fuel in cars, make ethanol,




COALT HOW COAL WAS FORMED

SWAMP
300 million years ago

WATER
100 million years ago

43143,

Rocks & Dirt

Heat and pressure turned
the dead plants into coal.

Before the dinosaurs, many Dead Plants
giant plants died in swamps.

Over millions of years, the plants
were buried under water and dirt.

SURFACE MINING

Overburden

Shallow Coal Seam




COAL 3

1998 COAL CONSUMPTION
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GEOTHERMAL 1

THE EARTH IS MADE OF LAYERS




GEOTHERMAL 3

GEOTHERMAL 4

Residential GeoExchange Unit

Underground

Pipes

Closed Horizontal LoopT
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HYDROPOWER 3
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HYDROPOWER 4

TOP HYDROPOWER PRODUCING STATES




NATURAL GAS 1

NATURAL GAS FORMATION

EA OCEAN
50-100 million years ago

300-400 million years ago

{ r" / E
YV Plant & Animal Remains Oil & Gas Deposits
I —

Sand & Silt

Rock

Tiny sea plants and animals died Over 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
Over 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.

NATURAL GAS 2
NATURAL GAS USE
1998

Transportation 3.0% 3.0% Pipeline Fuel

Electric
Utilities

Commercial Industrial

45.0%

By ﬁ"'

Residential
23.0%




NATURAL GAS 3

TOP NATURAL GAS PRODUCING STATES

NATURAL GAS 4

Natural Gas Distribution System
1.2 Million Miles of Pipeline

Compressor Compressor
Station Station

50-100
Miles

Natural gas pipelines, if connected end-to-end,
would reach to the moon and back twice.



PETROLEUM 1

PETROLEUM FORMATION

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

Sand & Silt

Rock

Sand & Silt

Plant & Animal Remains 0il & Gas Deposits
Tiny sea plants and animals died Over 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
Over 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.

PETROLEUM 2

OFFSHORE PLATFORM

LAND-BASED WELL



PETROLEUM 3

PETROLEUM USE

1998

Residential &
Commercial

25%
Industry

3% Electricity

66%
Transportation

PETROLEUM 4

5%
ASPHALT

9%
JET FUEL

11%
PROPANE

14%
OTHER PRODUCTS

18%
HEATING OIL &
DIESEL FUEL

43%
GASOLINE

PETROLEUM
PRODUCTS



PROPANE 1

PROPANE IS FOUND IN PETROLEUM
AND NATURAL GAS DEPOSITS

CEA|
300-400 million years ago

Tiny sea plants and animals died

and were buried on the ocean floor.
Over time, they were covered by

layers of silt and sand.
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50-100 million years ago
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Plant & Animal Remains

Over millions of years, the remains
were buried deeper and deeper.
The enormous heat and pressure
turned them into oil and gas.

Sand & Silt
Rock

Oil & Gas Deposits

Today, we drill down through layers
of sand, silt, and rock to reach
the rock formations that contain
oil and gas deposits.

PROPANE 2

raas

GAS

270 gallons




PROPANE 3

Sources of U.S. Propane

1998 PROPANE CONSUMPTION
Natural Gas
Processing
46%

Chemical & Industrial
54.5%

Petroleum
Refining
45%

Other - 0.5%
Vehicle Fuel
3%

Residential & Commercial
33%

Agricultural
9%

PROPANE 4

\ [ } 3 /
To heat barns and )

operate farm equipment To fuel machinery To fuel hot air
that is used indoors balloons
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To fuel backyard grills To fuel appliances

To heat homes To fuel fleet vehicles




SOLAR 1

FUSION

Hydrogen Hydrogen
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Hydrogen Hydrogen

+ Energy

During a process called fusion, four hydrogen atoms
combine to form one helium atom, with a loss of
matter. This matter is emitted as radiant energy.

SOLAR 2

On a sunny day, a closed car works as a solar collector.
Light rays pass through the glass, are absorbed, and
changed into heat. The heat then gets trapped inside.



SOLAR 3
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PHOTOVOLTAIC CELL
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© Tightly-held electron

(O A Location that can accept an electron

Step 1

B-D OB DO - 4| nlayer
®SOBOODOOBE0) player
2tep 2 Uom:?m charge
3039 PODODODO er
{800BO SHOE®E O) plaer
Step 3 ohotons un
08050 ww T e
PO=BO - @ <D O player

negativ n:mam

\ \

./ 4
Step 4 %E:\?mm electron

™

load

flA\

SOLAR 4

RECEIVER PANEL
with fluid inside

to collect heat.

ROTATING MIRRORS
focus sunlight
onto receiver panel.

SOLAR POWER TOWER



URANIUM 1
Lighter
Element

FISSION

The Atom Splits/ Q

/
O —_ + Energy
Neutron e Q Neutron

Uranium \
235

Lighter
Element

URANIUM 2 URANIUM FUEL CYCLE
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URANIUM ORE IS MILLED YELLOWCAKE IS TURNED INTO A
URANIUM ORE IS MINED INTO YELLOWCAKE GAS - URANIUM HEXAFLUORIDE

GAS IS FILTERED TO INCREASE U-235 IS MADE INTO PELLETS ARE PUT INTO FUEL RODS

THE AMOUNT OF U-235 CERAMIC FUEL PELLETS AND USED TO MAKE ELECTRICITY

SPENT FUEL IS STORED IN THE FUTURE THE SPENT FUEL
AT THE POWER PLANT SITE MAY BE REPROCESSED
OR

BURIED IN AN UNDERGROUND REPOSITORY




URANIUM 3

Yucca Mountain, Nevada

Under study as the nation’s first
repository for nuclear waste.

URANIUM 4
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WIND 1

Warm air over the land rises
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Cool air over the water moves in

BLADES
CATCH THE WIND
AND SPIN

CABLE

CARRIES ELECTRICITY
TO TRANSMISSION LINE

COMPUTER SYSTEM

CONTROLS DIRECTION

OF THE MACHINE

WIND 2

GENERATOR CONVERTS
MECHANICAL ENERGY
TO ELECTRICITY

MACHINE



WIND 3

PRODUCTION CAPABILITY OF WIND PLANTS

3 hours 2

PRODUCTION
TIME

9 hours
NON-PRODUCTION 4
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WARP SYSTEM

VERTICAL AXIS WIND MACHINES



