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What Is Energy?

m Energy Makes Change
m Definition - Ability To Do
Work
m Form of Energy
Heat
Light
Electric
Sound Waves
Mechanical
Radio Waves



Heat Energy

m What Is It?
Energy of Moving Particles

m How Do You Make It?

Burning

Sun

Nuclear
Earth’s Core
Electricity

m What Do We Use It For?
Heat, Air, and Water
Melting
Cooking
Transportation
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Light Energy

m What Is It?
Radiant Energy

m How Is It Generated?
Sun
Light Bulbs
Lasers
Burning Fuel

m How Do We Use It?
Light Places
Laser Surgery
Communications
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Electricity

m What Is It?
1 Energy of Moving Electrons

m How Is It Generated?
1 Solar Panels
1 Generators/Alternators
1 Batteries
1 Fuel Cells

m How Do We Use It?
1 Motors
1 Heat
1 Run Computers/Light/Sound
1 Communications




Mechanical

m What Is It?
Force of Moving Objects

m How Is It Made?
Falling Water
Motors/Engines

m How Do We Use It?
Autos
Appliances/Tools
Generate Electricity




Sound Energy

m \What Is It?

Vibrations In Air/Water/Solid
m How Is It Made?

Vibrating Surfaces

m How Do We Use It?
To Heat
Communications




Types of Energy

m Non-Renewable
m Renewable

m




Non-Renewable Energy

m Petroleum (oill)
m Coal

m Natural Gas

m Nuclear
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Petroleum (Oil)

m How Was It Formed?
1 Remains of Animal & Plants That Live Millions of Years Ago

PETROLEUM & NATURAL GAS FORMATION

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

> 74 Sand & Silt

o : : Rock
D )
*’ Plant & Animal Remains Qil & Gas Deposits
=S

Tiny sea plants and animals died Ower millions of years, the remains Today, we drill down through layers
and were burled 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 oll and gas. oll and gas deposits.

m How Do We Get Oil?

1 Drill
m \Who Has The Qil? 1 United States
1 Saudi Arabia 1 lran

1 Russia - China & Mexico
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m Where In The U.S. Is The OIl?

TOP PETROLEUM PRODUCING STATES

Over 56% of crude oll for use in U.S. comes from
other countries.
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m \What Do We Do With The Crude QOil?
Send It To A Refinery
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QOll
m What Happens At A Refinery?
“1Break Crude Qll Into Different Components

/E\ This simplified drawing shows many of
St a refinery's most important processes.
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m What Do We Make?
“1From A Barrel Of Oil (42 gallons), We Make:

[ Other Products

O Liquefied Petroleum Gas (LPG)
B Heavy Fuel Ol

Ol Jet Fuel

Bl Diesel Fuel & Heating Oil

B Gasoline
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m \What Do We Do With The Products?
1Fuel Planes, Trucks, Cars
1Heat Our Homes
1Generate Electricity
~1Make Plastics
1Make Medicines
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m How Much Do We Have?

Oil Reserves, Jan. 1, 2003
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m How Much Do We Global Oil Consumption, 1980-2002
Use? 90 -
78 Million
Barrels Per Day | |
28,500 Million i Far East & Oceania
Barrels Per Year E
s How Long Will It &
Last? S
42 Years 2

2000 -
2002
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Natural Gas

m How Is It Made?
“1Dead Plants And Animals

1Change Organic Material To Coal, Petroleum
and Natural Gas

PETROLEUM & NATURAL GAS FORMATION

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

Sand & Silt
/’ h Sand & Silt
Planl & Animal Remains Qil & Gas Deposils
Ti ny sea plan nimals diad Ower millions of years, the remain Today, we drill down through layers
nd mri burie d o Ih ocean floo were buried dﬂpl' nd deeper. of sand, silt, and rock to reach
nrv r time, they were covere d h!,r The aaaaaaaaaaaa d p.raiaum the rock formations that contain

ly s of silt and sand. turned the mit oll and gas. oll and gas deposits.



Natural Gas

m How Is It Stored and Delivered?

LHG Starage L_
Comprassar i =l
Statian

N by SOl
Lrderground

THE NATURAL GAS INDUSTRY
Storage

0l and
Gas Well
— Rk

| |
| Praduction | Transmission | Bistibution —|

Moved By Pipe Line



Natural Gas
m What Do We Use It For? NATURAL GAS USE
Heating "Rl Oil & Gas
_ Vehicle 3.0% Industry
Cooking Py

Produce Electricity

Make Paint, Fertilizer,
Plastics, Medicines

Used To Product Steel,
Glass, Paper
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Coal
m Where Is The Coal?

TOP COAL PRODUCING STATES
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Coal

m Where Do We Get It?

SURFACE
MINING

Overburden

Shallow Coal Seam
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Coal

m \What Do We Use It For?

~1Electric Power (used for 90% of coal mined)

1 Industry
= Methanol
= Ethylene

“IMake Steel
1For Export

to make plastics




Nuclear Energy

m How Does It Work?

Same As Fossil Fuel Plant Except For Source
Of Heat

Heat Is Produced By Fission

FISS.GH nnnnnnnn

The Atom Splits .______,--"? Q
--a |:-_::I CLAro

o—> + Energy
Meutron —= {:::] Mewtron
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Nuclear Energy

m Nuclear Power Plant

Figare FE1. Muckear Steam Supply Sysbom
U bned Dasegn e G ene il
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Renewable Energy

m \What Is It?

Can Be Replenished
In A Short Time

Solar

Wind

Water
Biomass
Geothermal

¢

Biomass 1._
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Solar Energy

m \What Is It?

“1Energy From The Sun
1Can Be Heat Or Electricity

m Electricity
m Hot Water




Photovoltaic Systems
Produce Electricity

from the Sun

. Solur cells are the basic device that changes sunlight into

CONTROLLER p—
e B
The D( electricity produced hy the soluar array pusses |
u churge controller which regulutes the flow of elec-
tricity. This DC electricity flows to chuarge u battery ===} pc LoaD
puck (optional), power u D{ device or go to un in- g [—
verter where it is transformed into AC current for LT _ ’
vse by household appliances. | -Jl N\ / —‘
] ]
L :

,'_L___ electricity. These solur cells ure comhined to form modules
e sost which ure grouped together to muke photovoltuic arrays.

CHARGE

INVERTER



Actual Photovoltaic

" R . P
Elder family home in Boulder, CO,
with PY panels on the roof...
This mountain home located in Sun-
shine Canyon above Boulder, hasa
3.6 KW electric power system that
meets S50 percent of the family’s
househeld elecivic needs and pro-
vides hackup power to critical appli-
ances. This hackup allows the fur-
nace, well pump , lights and kiichen
appliances to remain in operation
for an indefinite amount of time
during exiended power outages.
The PY system is connecied io Puh-
lic Service Company of Colorade’s
power grid, which allows the Elder’s
to get credit for excess solar eleciric-
ity semt hack to the utility.

Lord home, coasial Maine...

This house in coastal Maine gener-
ates its own elecivicity from a 4 25
EW PV system be autifully inte-
grated into the rooftop. The south
moofincorporates an integrated ar-
ray of solar thermal collectors and
large area PV modules to foxrm a
single, uniform glass pane. Through
a net-metering relationship with
Central Maine Power, surplus solar
electricity is exported to the utility
grid, effectively spinning the utility
meter backward. The Lords get this
power hack in an even exchange at
night and during periods of low sun
when it's needed.

- Hhi
Installing 17W integrated
roo fing shingle...

The flexible shingles ave rated
at 17 watis each. This stand

alone 1 kilowatt PV system
with hattery hackup powers
the shop °s lighting, ¢ omputer:
sysiem, and energ y efficient
appliances.

House Delaare...
The 2ZKW system provides about
30 percent of their e nergy needs.

Solar elecivicity...

Kenwood Elementary School in Bowling
Green, OH, has a new photovoltaic sys-
tem thanks to the Ohio Schools Going
Solar Program, which has installed 25
school PV sysiems avound the state.

Systems

Home with hackup PV...

This system features a 1.2 KW
system that meeis about 25 per-
cent of the households eleciric
needs and provides back-up
power to critical appliances dur-
ing utility power outages.

Hraue Cnmmunity Cemnter...
425 kWie, PY array

T 3 i
Largest Native American PV installa-
tion in the United States...
At the Indian Pueblo Cultural Center
in Albuquerque, NM, this PV carport
stands ready to impress more than

400 000 visitors each year. The system
delivers about 23 megawatt hours of
clean elecivicity annually to the local
utility grid (Public Service Company of
MNew Mexico), making it the largest
commercial PV sysiem in New Mexico.



Solar Water Heating
How it Works

Flat-Plate Collector
Glazing frame

- 'f-.::: . Clazing
Inlet conmegtion -~ e .

Crutlet

connection

gy
0
Emlasuie

Flow tubes
Abiaber plale

Insulation

Collector
Sensor

- Cold Supply

S— Hot Water

The hot water from the solur collector is pumped into n

storuge tunk, which contuins u heut exchunger. This is Selar follector vl
u cdosed system in that as hot water enters in the top of
the storage tunk, vearm water is extraded from the ﬂnot Hal
hottom and is circuluted through the colledtor and is DoarReck

i ET'?”H t
1 &g
heated. Exchancar

The water which is used for hathing and washing is T
stored in unother tunk. This water is pussed through a Digtilled ol
hent exchanger in the solur hot water tank and is contraller J:||
hented. Normually this tank is u conventional hot water

;‘im—



Pool Heating by
- Solar Energy

il

l‘unllpl Eil"rri

Example of a solar pool heating system.
The swimming pool water is pumped through the solar collector and is returned to the pool. In this

picture there is a conventional pool heuter to provide supplementul heating if necessary. This is
normully not necessary in our region.



Actual Solar
Heating Systems

S Habitat for Humanity house
Solar awning over a back with solar collectors
porch

Campground solar
hot water system

Roof-mounted solar pool Chegapeake VA home
heating system with solar heating

Housze n tour .Of golar s e e e S SN S Solar heated swimming
homes in Delaware Roof-mounted solar pool pool
heating system
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Hydropower

m Energy From
Moving Water
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Hydropower

m \What States Generating Capacity?

TOP HYDROPOWER PRODUCING STATES
2002
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Wind Energy

m Wind Mills — There Are Many Types

Used To Pump Water, Grind Flour
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Wind Energy

m Electricity Can Be Generated
By Connecting The Shaft Of A
Windmill To A Generator

m Wind Farm




Biomass Energy

m \What Is It?

Energy From Wood,
Garbage, And
Agricultural Waste

m Types of Biomass

Types of Biomass

Wood i Crops

Landfill Gas Alcohol Fuels




Biomass Energy

m Alcohol Fuels — Ethanol
Used To Replace Gasoline

THE CARBON CYCLE

Crops like corn are finely ground and separated into

their component sugars.
that is
reabsorbed
by the
original crops.

which releases which can be used as  The sugars are distilled
carbon dioxide an alternative fuel to make ethanol,



" e
Biomass

m Waste To Energy

We Are Generating More Waste Each Year
m 1960 — 2.7 Ibs. Of Trash/Day
m 2004 — 4.4 Ibs. Of Trash/Day

What Do We Do?
m \We Burn Some Of It

Waste To Energy Plants Generate Enough
Electricity To Supply 2.4 Million Homes
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Biomass

Trash Burned In Waste-To-Energy Plants

m Waste To Energy

70%

©'Why DoWe Do It? | - japan
1 We Are Running - ﬁj . ' Switzerland
Out Of Places To '
Dump It e France
30% —
= How Much DoWe n B
Do? | U.S.A.

10% — B
' Canada

0% % .

-uﬁ» e 2l e «u?
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Geo Thermal Energy

CRUST

m Energy From
Earth’s Core

m Earth’s Interior

THE EARTH'S INTERIOR
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Geo Thermal Energy

m How Do We Get This Energy?
Drill Into Trapped Hot Water Or Steam

GEOTHERMAL POWER PLANT

Fower Plant Froductian WWell
1




