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Technology Innovation from a Energy “Crisis!”
History of Energy Crises

* (n) a time of intense difficulty, trouble, or
danger

* ... not exactly what popular new sources
report.

* Energy Crisis: A change in the status quo of
energy markets related to accessibility, cost,

Revolutions in Science and Technology Paradigms and/or willingness to pay

EIU Technology & Science Symposium
2013

History of North American (US) e AREA OF VIRGIN FOREST
Energy Crises g U

* Early pre-Colombian humans used many
forms of biomass for fires:
— Wood, grass, “buffalo chips”

» After the European settlers’ arrival, similar
forms were used.
— However, metal tools were introduced
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First Neo-American Energy Crisis

* By 1637, colonies were experiencing fuelwood
shortages (Schobert, 2002).

* Forest coverage was there, but inaccessible

* Forest clearing at the time was “relatively
little” (Clawson, 1978)

Accessibility Issues Accessibility

* Infrastructure for ground transportation was * Mid-1700s, large cities (Boston, Philadelphia,
miniscule New York) necessitated wood be delivered
* Equipment could not tackle large timber * In 1741, the prices of cordwood quadrupled
— All the small timber that could be hauled by because the rate of demand exceeded the
mule/horse teams through dense forest is used supply (Trefil, 1994)
' ? ; * In 1800, 60% of the commercial wood used in
the US was for fuel (Sedjo, 1991)
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Accessibility

* Scarcity of fuelwood in a New England town in
mid-1700s led to legislation creating a crew of
men to patrol the beach to keep people from
neighboring towns from taking the driftwood.

Transportation Equipment
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Efficiency Issues

* Most fireplaces on homes were on the outside
walls.

— Disperses heat to the outside

Ouside face — Pulls cold air in
of a raker utter edge

Raker tip,

Inside face Cutter testh Raker depth
of a raker.
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THE ANATOMY OF A STEAM DONKEY

Franklin Stove/Wood Stove

CRANK DISC STEAM-OPERATED
(BEHIND CUARD)  FRICTION (AM)

ANATOMY OF A STEAM DONKEY.
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Coal Transportation

Coal had to be shipped from Europe and
England

Exploration began around the War of 1812
Near 1850, coal began to replace wood for
residential and industrial use in US

* Of the commercial wood in the US, 50% was
used for fuelwood (Williams, 1987)

UNITED STATES
Distribution of

POPULATION & RAILWAYS
IN 1850

Coal Furnace
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Coal Gasification New Crises

* Since coal was so dirty, a coal gasification * World War |
system was developed in the 1800s to make a — Automotive fuel rationing
cleaner burning coal (Lang, 1978) — Focus on ethanol and biodiesel production
CLEAN COAL. * Depression
o — Development of more energy efficient boilers
relying on wood fuels (Gladden, 1931)

New Crises Gasifier Car

* World War Il
— Further rationing of fuel

— USDA pushes public to use biomass fuels instead
of fossil fuels (Sweet, Miller, & Donny, 1943)

— Further use of gasification technology for vehicle
transportation (Lang, 1978)

— Exploration of solar photovoltaics for energy
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New Crises New Crises

* Oil embargo and related energy crises of the * Executive orders for new energy sources and
late 1970s renewed interest of biomass based exploration (Exec Order 13134, 1999; Exec
fuels Order 13212, 2001)

— One report states that the rate of biomass energy * Billion Ton Study, 2005
related publications had increased 12 times in 6

vears (HitcheotkRERNENRHETEl 1579) * 30 by 30 Feasibility Assessment, 2007

Next Steps Next Step

* Innovation has been sparked by needs

— Basic needs: food, shelter, warmth * Now... Race for the Sun.
— Wars: kill and not be killed

* 1960s race to the moon

— Plants are stored solar energy
— Space Race: national pride (war) — Wind is created by the sun
Now what? — Solar heat energy
— Solar light energy




Next Step

Distributed energy
Energy independence
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