




Solar Power Hydro Power
Water has been used for thousands of years as a power source. You might have heard it called a watermill, 
water turbine, or water wheel. The basic concept is that a wheel placed in flowing water is connected to a 
network of gears to be used for a specific purpose. The gears turn creating mechanical energy from the kinetic 
power of the water passing by the water wheel. There are three types of designs for wheel placement in a 
flowing water body: Undershot – water flows under wheel (A), Breastshot – water flows towards middle of 
the wheel against the bank (B), Overshot – water flows over the top of wheel (C).

These mills were used to manipulate raw materials into products like agricultural products, textile, lumber, 
and metal. A famous example is a flour mill. Grains like oats, wheat, rye and barley were collected by farmers 
and brought to the mill. At this mill, the grain was ground on stone that rotated from the circular motion of 
the water wheel and gears.

More contemporary water turbines utilize different designs other 
than these classical water wheels. Turbines may use a variety of 
enclosed blades or cups, or exposed vanes or paddles with power-
ful streams of water directed against them to produce the me-
chanical power. This power can then be used to turn generators 
to make electricity. This method of harnessing energy is called 
hydro-electricity. Dams are the most commonly known hydro fa-
cilities used. Dams create a reservoir (man-made lake) that can 
control the outflow of water through a water turbine generating electricity. 
Pennsylvania has several power plant dams that create hydro electricity. These 
include: 
	 1)	Holtwood Dam – crosses lower Susquehanna River, generates over 

100 Megawatts, opened in 1910 and created Lake Aldred.
	 2)	Kinzua Dam – crosses Allegheny River, generates 400 Megawatts, 

opened in 1965 and created Allegheny Reservoir or Kinzua Lake in 
Allegheny National Forest.

	 3)	York Haven Dam – crosses Susquehanna River by Conewago Falls, 
generates 19-20 Megawatts, opened in 1904 and created Fredric Lake.

	 4)	Safe Harbor Dam – crosses lower Susquehanna River, generates over 
400 Megawatts, opened in 1931 and created Lake Clarke.

Tanoma has a water turbine too. It is called an Ampair 100 and is a type of turbine that works well in a flow-
ing stream where there is very little drop in elevation of the flowing water. The turbine is expected to produce 
an estimated 100 watts of constant 24/7 electrical generation.

Part of the renewable energy system at Tanoma is a solar 
array of 4 solar panels, each delivering 225 watts of peak 
power, for a total of 900 watts. On average, these solar pan-
els are providing 100 kilowatt hours of power per month, 
enough electricity to run approximately one-seventh of an 
ordinary household’s electric needs. Evergreen Conservan-
cy hopes to add even more solar panels in the near future 
to increase its electrical production.

Solar panels are often called “photovoltaic” or “PV” panels 
because they use the “photovoltaic effect” to generate elec-
tricity. Look at the diagram below to see how they work. 
Sunlight, which is a stream of photons, strikes specially 
treated, thin silicon sheets. The photons knock electrons 
from the silicon atoms, and the electrons are collected in 
one part of the panel to create an electric current.
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Wind Power
Sailboats, wind mills, kites, and weather vanes are examples of everyday items that move, or fly because of the 
kinetic energy of wind. Wind has been a source of power used by people for years dating back to the early ages 
of civilization. We actively feel, use and depend on wind, but do you understand where and how wind works? 
Here is a simple explanation of this common earthly feature:

Air floating over land is warmed by the solar heat during the day. This warming effect causes the air to rise 
because it is less dense. As it rises, cold air over water flows in to fill the void. At night it is the opposite effect. 
The sun goes down, the land cools down. The air sinks over land and rises over water. This daily pattern is a 
continuous movement of air masses that cross the globe. This motion is what we call wind. Land features such 
as mountains, hills, valleys and prairies increase or decrease the velocity of the wind, creating a variety of speeds 
depending on location. Also, the west-east rotation of the earth contributes to the motion of wind. Known as 
the Coriolis Effect, in the Northern Hemisphere the wind follows the rotation of the earth. In the Southern 
Hemisphere, the wind follows the counter rotation flowing east-west. In summary: the heat provided from our 
sun and the rotation of the earth provide the wind we rely on.

Over the years, people have found a way to capture the energy of wind to produce electricity. These structures 
are called wind turbines. Modern wind turbines come in a variety of sizes, shapes and styles. Typically, turbines 
consist of blades or some form of a rotating head and a drive shaft connected to a generator. The rotating head 
creates drag against the wind turning the drive shaft which produces electricity through the generator. With 
enough turbines on several acres of land, the area is called a wind farm. Pennsylvania has a few wind farms such as:

1) Armenia Mountain (Bradford and Tioga County): 67 Turbines
2) Locust Ridge II (Columbia and Schuylkill Counties): 51 Turbines
3) Waymart (Wayne County): 43 Turbines
4) Allegheny Ridge (Blair and Cambria Counties): 40 Turbines

All of the wind turbines you see at these sites are “horizontal-axis wind turbines” or “HAWT’s” 
because the axis of their rotation is parallel to the ground. Find out about other Wind Farms in 
Pennsylvania at www.pennfuture.org or www.pawindenergynow.org.

The wind turbine installed at the Tanoma Wetland AMD site is a prototype vertical-axis wind 
turbine (or a VAWT). This prototype is approximately 15 ft. tall and 14 ft. across. It rotates in a 
horizontal plane around the vertical axis, hence its name. Because it doesn’t have sharp, fast-moving 
blades like the typical horizontal-axis wind turbines now in use everywhere, it poses no threat to 
birds or other wildlife, and that’s an important consideration in a conservancy location which pro-
vides a habitat for a number of birds. Flaps in the back of each vane rise and fall as they change their 
orientation to the wind. This feature allows wind blowing on the backs of the vanes and resisting 
the turbine’s rotation to simply flow through. That greatly increases the efficiency of the turbine, making it comparable in efficiency to 
the horizontal-axis turbines. We estimate that this turbine will on average provide around 40 kilowatt hours per month to the system.

Besides its safety features, the design of this wind turbine allows for a flat, compact installation on building rooftops, making it compat-
ible with locating an array of solar panels above. That is an important aspect of this design, since it is best to combine solar and wind 
for future residential and commercial applications.

Different pulleys
provide the
gearing.

Wind rotates the
vertical axis.

A generator, similar 
to one found in a car

produces the
12 volt electricity.


