Will solar work for your remote stockwell?

Using solar energy to pump water provides a cost-
effective way to provide water to livestock and
wildlife in remote locations. There are a number of
considerations when developing a solar stock
pumping application. Some of the first are:

& How many animals will need to be watered
and what are their daily water requirements?

& Does the sun shine when the animals need
water or must some storage element be pro-
vided?

& Will the sun provide enough power to lift the
quantity of water required?

© How much water is available for pumping?
(well recharge rate)

Below is some information concerning the water
requirements of cattle and sheep.

& Cow - calf pair or one horse
Summer 15-20 gallons per day (GPD)
Winter 10-12 GPD

Summer 12-15 GPD
Winter 10-12 GPD

& Sheep
Summer 2-4 GPD
Winter 1-2 GPD

In the development of a solar pumping installation,
the pump will only run when the sun is shining.
During the year, the sun shines the most in June
with an average of 15 hours a day. This number
drops to about nine hours a day in December.
(This monthly information is shown in the graph
on the previous page.)
The maximum benefit from solar pumping will be
achieved in the summer months. Since the sun
may not be shining when the water is required, a
storage element must be added to this watering
system. There are two ways storage can be
achieved:
& Batteries can be installed to store excess elec-
trical energy so that the pump can operate
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system has some limitations, due to the cost
of the batteries and the sensitivity that batter-
ies have to low temperatures. Batteries must
be protected from freezing and require the ad-
dition of water periodically to maintain their
storage characteristics.

© The use of a water storage tank may be a pre-
ferred option. By pumping water to a higher
storage tank, the water can be released as
needed to flow by gravity to the required loca-
tions.

After evaluating water requirements, the remaining
question is whether or not a solar installation can
provide the required energy. In the graph shown
below, if the peak flow rate and the feet of lift are
below the curve (in the greener area), the possibil-
ity of using solar power may be practical. Solar i

ideal for wells that have a limited amount of lift and
minimum water requirements.

Information concerning the well is extremely im-
portant to the developer of a solar pumping proj-
ect. The following information will be needed to
determine if the well has the water required to
meet the needs of the pumping installation.

& Static water level

& Drawdown water level and flow rate used to
reach the drawdown water level

& Well-casing size

& Depth of well

Having considered the above steps, the actual
specification and funding sources are the next
items to be explored. With the water requirement
and the well specifications, many solar panel
equipment suppliers can develop a design. The
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If the peak flow rate and the feet of lift are below
the curve (in the greener area), solar power may be
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practical. Solar pumping systems work best for
wells that have a limited amount of lift and mini-
mum water requirements.
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University of Wyoming, Department of Electrical
Engineering, has developed expertise in the design
of these projects and will evaluate multiple suppli-

For more sizing information, contact UW’s Electric
Motor Training & Testing Center, Dept. 3295, 101
E. University Ave., Laramie, Wyo., 82071, or 307-

ers as part of their design. The University, electric 766-5149.
cooperatives, and local conservation districts have
access to sources of grant funds for these proj-
ects.
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ing a solar pumping unit as is software. This chart, from
Grundfos, is actually the second one needed. To use the
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first chart (not shown), a person must first identify the
,_| zone in which his solar pumping system will be located. /

Knowing the output he needs in gallons of water per day ,g?w
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+ 7 and the head of the well in feet, he can determme using the {hart
/ / // what size pump would be appropriate for the sunlight available in his

zone, the output power required to run the pump, and the number of

solar modules required to generate the output power. A performance
curve chart for the particular pump recommended is next consulted.
The performance curve chart shown here is for the Grundfos 11 SQF-2
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| pump. Assuming the well head is 230 feet and 3,000 galium are
~ required per summer day, this chart indicates that with 700 to 800 —
watts of power (generated by 14 to 16 50-watt solar panels), the 11
SGF-2 would deliver eight gallons per minute. With just over six hours
of full sunlight, 3,000 gallons could be pumped. Further measure-
ments will determine whether the well can recharge fast enough to _|
keep the pump submerged or if a different pump choice is better.
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Jim Kirsch is a former electric cooperative man-
ager and operations manager in Wyoming. This
article was initially published in the May, 2006 ed-
tion of the WREN magazine. It is reprinted here
with permission.
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