WIND - SOLAR AND ???
“»ENERGY FOR OUR FUTURE
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BRIEF HISTORY
of MODERN WIND POWER
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BIG WIND
POWER

* The gas crisis of the early 70’s created an
awareness of the need for large scale
renewable energy projects.

* The first wind farm in the US was located
near Greenfield, NH.

e California experienced the first US WIND
RUSH in the early 1980’s

 The government has mandated 25% of our
power to be produced by renewable
sources and Wind power will be an
important part of realizing that goal
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New Jersey

50 m Wind
Resource
Map

41°

The annual wind power estimates for
this map were produced by TrueWind
Solutions using their Mesomap system
and historical weather data. It has been
validated with available surface data by

NREL and wind energy meteorological
consultants.
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Wind Power Classification
Wind  Resource Wind Power Wind Speed ® Wind Speed
Power Potential Density at 50 m atsom at50 m
Class Wim?2 mis mph 75°
1 Poor 0- 200 0.0- 56 0.0-125
2 Marginal 200 - 300 56- 64 125-143
3 Fair 300 - 400 64- 7.0 14.3-15.7
4 Good 400 - 500 7.0- 7.5 15.7 - 16.8 U.S. Department of Energy
5 Excellent 500 - 600 75- 80 16.8-17.9 National Renewable Energy Laboratory
6 Outstanding 600 - 800 8.0- 8.8 17.9-19.7 "
7 Superd > >88 >19.7 =
® Wind speeds are based on a Weibull k value of 2.0 s Ao
12-JAN-2003 1.1.7




New Jersey

30 m Wind

Speed
Map

The annual wind speed estimates for
this map were produced by TrueWind
Solutions using their Mesomap system
and historical weather data. It has been
validated with available surface data by

NREL and wind energy meteorological
consultants.
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United States - Wind Resource Map

This map shows the
annual average wind
power estimates at 50
meters above the
surface of the United
States. Itis a
combination of high
resolution and low
resolution datasets
produced by NREL
and other
organizations. The
data was screened
to eliminate areas
unlikely to be
developed onshore
due to land use or
environmental issues.
In many states, the wind
resource on this map is
visually enhanced to
better show the distribution
on ridge crests and other
features.

Wind Power Classification
Wind Resource  Wind Power  Wind Speed® Wind Speed®
Power Potential Densityat50m at50m at50 m
Class Wim? mis mph
3 Fair 300 - 400 64- 70 14.3-15.7
4 Good 400 - 500 70- 75 15.7 - 16.8
5 Excellent 500 - 600 75- 80 16.8-17.9
6 Outstanding 600 - 800 8.0- 8.8 17.9-10.7 P NRE!
7 Superb 800 - 1600 88-111  19.7-248 us HMEMW@; -——
a -5
Wind speeds are based on a Welbull k value of 2.0 Naﬁmmmh“’ ple Energy Laboratory
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North Dakota - Wind Resource Map
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Hydro-Kinetic Energy

Oscillating water column

turbine and generator ——»

Low Force
High Velocity

A8

Air | Water Interface

Reinforced concrete
capture chamber set into
the excavated rock face.

The Waells turbines rotate in the same
directi gardiess of the direction of the air
flow, thus g ing i i

P of up
or downward movement of the water column.

Air is compi dand d P d by

the Oscillating Water Column (OWC).

This causes air to be forced out and then
ked back through the Wells turbi
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Tapping the undergrounc

Geothermal heat pumps use stable ground temperatures for home heating and cooling.
According to the EPA, the geothermal systems can save 40 percent to 70 percent

on home-heating and 20 percent to 50 percent on home-cooling costs over
conventional systems, although installation costs can be up to $12,000.

Heat
pump/ ——
| exchanger

A —

How it works:

1. A geothermal heat exchanger system consists
of indoor heat pump equipment, a ground loop;
and a flow center to connect the indoor and
outdoor equipment.

2. The ground loop geothermal system uses the
constant temperature of the ground or water
several feet underground.

3. The pump circulates temperature-sensitive
fluid through the ground loop, which stays
50 to 60 degrees year-round. In winter, warm
fluid carries heat into the house. In summer,
cool fluid draws heat out of the house.

Sources: Delta-Montrose Electric Association, About.com

Before you go
- geothermal
% Conduct a home energy
audit to determine the
size of the system
needed. The process
~ canalso result in i
* energy-efficiency gains,
.« Find a certified B

~ contractor, experienced. -

with geothermal
~installations. 2
.; Determine the land 3
~areaavailablefor 8
underground pipes. = ¢
Ifareaisample,a
- backhoe can be used ==
~ for horizontal loopsin
- shallow trenches. If
areais limited, a v
.~ drilling rig is used for
deeper, vertical loops.
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Closed Loop Systems
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