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What are the facts?!
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Some facts

» Energy consumption has increased
dramatically except for a brief dip in the
1980’s
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Primary Energy Sources by Sector
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Energy quality of different energy sources
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Coal
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Ways to remove particulate matter
from the smoke
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Integrated Gasification Combined Cycle
IGCC

» Coal is heated to
2,000°F in a sealed
chamber

» O, and steam are
injected and it forms
a gas

» Mercury and sulfur
are removed

» CO, is-separated and
pumped into the
ground

Coal
Gasification
emits
almost no
CO2'ititis
sequestered

A'plant in Beulah, ND




Coal syngas
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The Future of Coal

m U.S. expects to build 280 500 MW coal fired
electricity plants between 2003 and 2030

m China is building the equivalent of one large
coal-fired power station a week

@ Over their 60 year life span the new plants
constructed by 2030 could introduce as
much CO, into the atmosphere as released
since the dawn of the industrial revolution

Changes in U.S. energy consumption: 1850 and 1986
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The Solution? -
Corn based
Ethanol

$1.4 billion annual subsidy to growers

1 gallon of corn based ethanol takes 131,000 BTU’s
to produce with an energy value of 77,000 BTU'’s

David Pimentel Cornell Professor

It costs $1.74 a gallon compared to $.95 for gas

1 acre corn yields 328 gallons of ethanol, requires
140 gallons of fossil fuels, erodes soil 12x faster,

and drains already depleted aquifers (Ogallala)
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O dand- the new source!
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Radiation
» Electromagnetic radiation- TV, radio,
microwave
» Ionizing radiation- consists of three particles
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Radioactive Decay- the release of energy from an

unstable “radioactive” isotope until it reaches a stable
form, expressed in terms of a half-life.

Table 3-1 Half-Lives of Selected Radioisotopes

Radiation
Isotope Half-Life Emitted
Potassium-42 12.4 hours Alpha, beta
lodine-131 8 days Beta, gamma
Cobalt-60 5.27 years Beta, gamma
Hydrogen-3 12.5 years Beta
(tritium)
Strontium-90 28 years Beta
Carbon-14 5,370 years Beta
Plutonium-239 24,000 years Alpha, gamma
Uranium-235 710 million years Alpha, gamma
Uranium-238 4.5 billion years Alpha, gamma
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Periodic removal and | | Periodic removai
storage of radicactive and store
wastes and spent rldiolcliw
liquid wastes

fuel assemblies
Light-water—moderated and—cooled nuclear power plant with a pressurized

water reactor

Locations of Nuclear Power Plants
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Na as a moderator can
handle a higher level of
heat,
therefore reactions can go
further,

extract more energy!

Spent fuel has less radiation




Chernobyl Meltdown
April 26,1986 1:23 am
A N o |

» Accident was not reported for 72 hours

» Amount of radiation released equal to 30-40
Hiroshima atomic bombs
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Yucca Mountain

Waste brought in by train
Waste packaged in processing sheds
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Even the cleanest
Wik fossil fuel releases CO,,
py ﬂ W what about renewable energy?

0s
,
P Natural g

» Why does the federal R g
government spend so ‘e
much on Nuclear ;
and so little on Fossifugl
renewable energy £ 3
and efficiency? et cri

2/6/2012

Geothermal 4%

Wind 0.5% Solar 1.0%

Total = 7.37 quadrillion btu units
(= 7.6% of U.S. energy use)
1999

Is there a relationship between
federal funding and the cost of the
electricity source?

il hour, in cents (2004)
« A kilowatt-hour saved s far better than a kilowatt-hour bumed. Whether you're 3 home-|
ner interested in lowering monthly bills or a utility looking to avoid the cost of gen
gy, in energy efficiency winner:
and environmentally.
4.5-5.4¢ 4.7-6.3¢ 4.8¢ 4.9-8.5¢ 5.2-6.5¢ 5.5-6.4¢ 12.4-26¢
Coal Wind Geothermal Hydroelectric Natural gas Biomass Solar
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Windows Solar House

face south in

Photovoltaic
Cells
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Solar Land Area Requirements

Generating 1.2x101 TW (1998 Global Primary Power) requires
1.2x102/1.2x105= 0.10% of Globe = 5x1011 m2 (i.e.,
5.5% of U.S.A.)

Solar Land Area Requirements
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Feasibility of
Hydroelectric
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Electric Potential of Wind

Wind Electric Potential as a Percent of
Contiguous U.S. 1990 Total Electric Consumption

Y00 X 0 Syacin. 25% EMcancy, 2% Losses In 1999, U.S consumed|

Excloded Land Area: 100% Environmental, 100% Urban, 50% Forest, 30% Agricubural, 10% Range

http://www.nrel.gov/wind/potential.html

3.45 trillion kW-hr of
Electricity =
0.39TW

Significant
potential in US
Great Plains,
inner Mongolia
and northwest
China
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per kilowatt-hour, in cents (2004)

A Kilowatt-hour saved is far better than a kilowatt-hour bured. Whether you're a home-
owner interested in lowering monthly bills or a utility looking to avoid the cost of gen
erating new energy, investments in energy efficiency measures are winners, economically

and environmentally.
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45-5.4¢ 7-6.3¢ 4.8¢ 4.9-8.5¢ 5.2-6.5¢ 5.5-6.4¢ 12.4-26¢
Coa Wind eothermal | Hydroelectric | Naturalgas | Biomass Solar
Which power source s subsidized b
the government?
Does that affect the overall cost to the
consumer?
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Hydrogen Skateboard Chassis

UNIVERSAL DOCKING CONNECTION

Power communications pert that
inects the skateboard with the BOOY ATTACHMENTS
iechanical locks that secure

e
driveby-wire systems in the bod
e [ ) the bodyto the skateboard

REAR CRUSH ZONE - HYDROGEN
Absorbs crash energy FUEL TANKS
| AIR MANAGEMENT
YSTEM

FRONT CRUSH ZONE
FUEL-CELL STACK Absorbs erash energy
Converts hedrogen fue

into electricity

DRIVE-BY-WIRE
SYSTEM CONTROLS.
The vehicle's brain

and nervous system CABIN-
b HEATING UNIT

SIDE-MOUNTED RADIATORS
Release heat generate by the fuel cell
vehicle electronics and wheel motors.
WHEEL MOTORS
Electric motors inside the wheels
provide four-wheel drive:

builtin brakes stoy
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Observations of Climate Change

Evaporation & rainfall are increasing;

More of the rainfall is occurring in downpours
Corals are bleaching

Glaciers are retreating

Sea ice is shrinking

Sea level is rising

Wildfires are increasing

Storm & flood damages are much larger

Y Y Y%y Y VY VY

Incidence of disease vectors are shifting global positions
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otal: 100.41 quadrillion Btus Total: 5.97 billion meuric tons

Renewables 6%

Nuclear 8%
Natural gas 21%
Matural gas 23%
oil43%
ol 1%
Coal22% Conl 36%

't add to the CO; load.

An Efficient Solution

» Wasting less energy is the quickest least
expensive way to cut carbon emissions

» 65% of the primary energy is lost during
conversion to useful energy

» Almost 35% of greenhouse gas emissions
come from building

» How to make a building more efficient
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