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E3 A. Small Wind Energy Applications

® for the Home, Farm or Ranch

Selecting turbine model and tower height

There are several buying guides to assist consumers
in purchasing a wind system. You might consider using
Home Power Magazine’s annual buying guide. Until
the Small Wind Certification Council’s (SWCC) data
is more robust, this is one of few sources that provide
side-by-side comparisons of wind turbines.

Assessing information provided

Information varies by manufacturer until testing
standards become more widespread. Ask about turbines
and power production estimates to get a sense of which
turbine is right for you.

Questions to ask about a turbine
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Here are a few questions to ask an installer or
manufacturer:

Is this a well-established manufacturer? Some small wind manufacturers have been
in business for decades. These companies often sell equipment with long-term product
performance records. There is nothing wrong with buying from a newer company, but
tread carefully if they don't have long-term product performance records.

O Yes O No O Uncertain

Is estimated energy production consistent with other turbines with the same rotor
diameter? Power production and rotor diameter, or swept area, are directly related. Be
wary of turbines that claim a much higher power output than their rotor diameter, as
reported by the SWCC or the Home Power Buying Guide. Ask for an annual energy
output calculation. Ask how they arrived at their calculations. Test their assumptions,
especially those concerning the wind resource at your site. Ask for actual energy output
from installed turbines. How much power was generated? Are there customers in your
area that you could contact about their experiences?

O Yes O No O Uncertain

Is the installer using a good resource for wind data? Good wind data is one of the
most important factors in selecting an appropriate turbine and estimating power output.
Ask where they are getting their wind data. Is it detailed enough to be specific to your
site?

O Yes O No O Uncertain

Was the turbine's performance measured in a field test? Not all wind turbines have
been field-tested. Some manufacturers have only tested their equipment in wind tunnels.
System performance may vary in an actual installation. Ask for specific locations of tests
so that you can check to see that field testing did occur. Can the manufacturer provide
records from these tests?

O Yes 0 No O Uncertain
Has the turbine's performance been independently verified? Ask for independent

third-party tests of the turbine. You want to know if someone other than the
manufacturer can verify the system performance. Examples of third parties include



universities, the National Renewable Energy Laboratory

(NREL) or the SWCC.
O Yes

O Uncertain

[ No

Is the turbine labeled for compliance with Underwriters
Laboratories 17412 This means the turbine has been
certified as safe for connection to the utility grid.

O Yes O No

O Uncertain

Is it compliant with International Electrotechnical
Commission (IEC) design and safety standards? This
means the turbine has been certified as safe by electrical
code standards.

O Yes [ No O Uncertain

Is there a supplier of parts or service in your area? When
the system requires maintenance, how quickly can you get
parts or assistance? Does the turbine come with a service
contract?

O Yes [ No O Uncertain

Does the turbine come with a warranty? If so, what
is covered and how long is it in effect? Is the company
financially sound enough to pay warranty claims?

O Yes O No O Uncertain

Can the manufacturer provide a record of the
performance? Questions about performance might
include, “How many of these turbines are installed and
how many are still operational?” Some manufacturers may
claim a high number of installed systems, but not all of
those systems are still operational.

O Yes O No O Uncertain

Do you know the tower top weight? Turbines with
heavier tower top weights can typically withstand higher
winds and have longer life expectancy. You can also use the
Home Power Buying Guide to compare tower top weights.

O Yes [ No O Uncertain

Capacity factors

Capacity factor is a ratio of a turbine’s actual output to
its theoretical output operating at full capacity all of the
time. There are several reasons this measure is not helpful.
Some experts do not consider the use of capacity factors in
discussing small wind installation to be appropriate (Gipe,
2006). However, many consumers find their manufacturer
or installer will quote capacity factors during the sales
process. Instead, ask for annual energy output calculations.

However, if you are quoted a capacity factor, be

aware that capacity factors in small wind
I range from 9 to 22 percent. A higher

, number is better, but capacity

i,

factors above 22 percent are unrealistic for small wind.
Capacity factors of 30 to 45 percent and higher are typical
for commercial machines of 1.5 to 2.5 megawatts, but are
not attainable for small wind turbines.

Site visit

Speak with a current owner of the turbine model you
are considering about their experiences with the turbine.
Your manufacturer or dealer should be able to provide
you with a list of current owners. How much power does
the turbine generate, and how does that compare with
estimates provided at the time of installation? Visit an
installed system to develop realistic expectations of a wind

turbine system. It will also give you a chance to hear the
noise generated and see the turbine’s visual impact on the

property.

Selecting tower height

The tower should be tall enough that the bottom edge
of the turbine blades be at least 30 feet above the tallest
obstacle within 500 feet. Many small wind manufacturers
recommend a minimum tower height of 65 feet. To better
understand the importance of tower height in capturing
a wind resource, refer to the Assessing Your Wind Resource
guide in this module.

Here are a few things to keep in mind about tower
height:

* Think long-term and plan for the future. Trees will
grow, so consider their final or mature height. Are
there any structures planned nearby?

* Are a variety of tower heights sold in your area?

In some areas, dealers may only carry two or

three tower heights. If the tallest available tower

is unsuitable for your needs, you might want to
consider another renewable energy technology.
Remember that placing a wind turbine on a short
tower is similar to placing a solar panel in the shade.

* Are there zoning or homeowner association
restrictions that would limit your tower height?
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What about...?

Here are common questions with regard to using short towers:

Question Answer

Can I make my own tower or use another type of tower, such as

a light pole?

Manufacturers will typically not honor warranties for systems
not mounted on approved towers. Wind systems endure a lot
of load and torque, and the margin between a well-balanced
and functioning system and system failure is small. For any
wind system, the tower should be rated for the turbine you
intend to install and suitable for the winds in your area.

My neighbor has a turbine mounted on a shorter tower than
what is suggested here. Can I do that?

Wind turbines are site-specific, so what works for your
neighbor or even another site on your property may not be
appropriate for the site you are considering.

I want to save money on tower expenses. Can I install the
system on a short tower?

Balance energy output and economics. Towers lower than
45 feet usually compromise energy output. Some situations
call for a 30-foot tower, but those are the exception. Using a
shorter tower than is appropriate for your site means a lower
upfront investment, but a longer simple payback and lower
energy production.
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