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Energy

What are the facts?!

Some facts

►Energy consumption has increased 
dramatically except for a brief dip in the 
1980’s

1990: 12 TW  2050: 28 TW

Total Primary Power vs Year
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Primary Energy Sources by Sector
2002
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Coal

The problem with Coal

Fluidized 
Bed 

Combustion
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Ways to remove particulate matter 
from the smoke

Integrated Gasification Combined Cycle 
IGCC

► Coal is heated to 
2,000oF in a sealed 
chamber

► O2 and steam are 
injected and it forms 
a gas

► Mercury and sulfur 
are removed

► CO2 is separated and 
pumped into the 
ground

Coal 
Gasification 
emits 

almost no 
CO2 if it is 
sequestered

A plant in Beulah, ND
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Coal syngas 
with CO2

sequestration

The Future of Coal

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

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 CO2 into the atmosphere as released 
since the dawn of the industrial revolution
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Products of 
Oil 

distillation in 
rank of 
density

Predicted oil reserves 
are expected to be



2/6/2012

7

Arctic National Wildlife Refuge 
ANWR

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)

The 
production 
of corn 
based 

ethanol has 
a very low 
net energy 
efficiency so 
why are we 
pushing it?
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Oil Sand- the new source!

Radiation
►Electromagnetic radiation- TV, radio, 
microwave

► Ionizing radiation- consists of three particles

Radioactive Decay- the release of energy from an 

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

Advanced Liquid Metallic ReactorAdvanced Liquid Metallic ReactorAdvanced Liquid Metallic ReactorAdvanced Liquid Metallic Reactor
Na as a moderator can 
handle a higher level of 
heat,

therefore reactions can go 
further,

extract more energy!

Spent fuel has less radiation
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Chernobyl Meltdown 
April 26,1986  1:23 am

►Accident was not reported for 72 hours
►Amount of radiation released equal to 30-40 
Hiroshima atomic bombs

Yucca Mountain

Methane 
Hydrates
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Even the cleanest                 

fossil fuel releases CO2,                        

what about renewable energy?

►Why does the federal 
government spend so 
much on Nuclear  
and so little on 
renewable energy 
and efficiency?

Type of Renewable energy Used 

Is there a relationship between 
federal funding and the cost of the 

electricity source?
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Solar HouseWindows 
face south in 
the U.S. Photovoltaic 

Cells

Solar Land Area Requirements

3 TW

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

6 Boxes at 3.3 TW Each
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Feasibility of 
Hydroelectric 

Power

Geothermal Energy

Hydrothermal systems

Hot dry rock (igneous systems)

Normal geothermal heat (200 C at 10 km depth)

1.3 GW capacity in 1985

Geothermal Energy Potential
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Wind 
Energy

Electric Potential of Wind

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

In 1999, U.S consumed

3.45 trillion kW-hr of

Electricity =

0.39 TW

Significant 
potential in US 

Great Plains, 
inner Mongolia 
and northwest 
China
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Which power source is subsidized by 

the government?
Does that affect the overall cost to the 

consumer?

Hydrogen Fuel System

Hydrogen Skateboard Chassis
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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

► Incidence of disease vectors are shifting global positions

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


