SOLAR ENERGY

As energy costs increase, we are constantly on the look-out
for economical methods to reduce the energy input.
Growers are constantly being approached by individuals,
either seeking funds or proposing various types of in-



stallations — usually making use of solar energy. As a means
to update the industry in Colorado, we have abstracted and
condensed several articles recently published in the
Proceedings of the Solar Energy — Fuel and Food Workshop, presented
at Tucson, Arizona, April 5 and 6, 1976, edited by Merle H.
Jensen. We have occasionally made some comments as seen
from our viewpoint. (Joe J. Hanan)

Short, T. H., W. L. Roller and P. C. Badger.
A solar pond for heating greenhouses and
rural residences — A preliminary report.

The authors describe the construction of a stratified, brine-
filled pond, with the interception of solar energy on the
bottom of the pond to heat the lower, highly concentrated
brine. The idea is to store energy in the brine over an
extended period for long-term use. Various difficulties in
setting up the concentration differentials and maintaining
them are described. The first real test for heat extraction is
planned for the 1976-77 winter season.

Weigand, James B. Greenhouse solar
heating: Techniques and economics.

Mr. Weigand quotes a utility spokesman as saying that costs
per million BTU will approach $4.50 by 1980. He goes on to
describe a solar heated installation just east of Longmont,
Colorado, with the original double-poly house of 1,120 sq.ft.
heated by hot water from a 2,400 sq.ft. solar collector
system. The author describes several possible installations
of their solar collector which has been patented. In his
analysis, Mr. Weigand states the cost of the solar collector as
$5.00 per sq.ft. He proposes a system with the collector
inside greenhouses, each 126 by 140 feet, with a collector of
5,040 sq.ft. With various assumptions, Mr. Weigand con-
cludes that the system he envisions would save money from
the first year, with the system paying for itself by the 12th
year ($25,000.00).
(Comment: Mr. Weigand is president of the Solar Energy
Research Corporation, and approached the
CFGA Research Committee two years ago for
a commitment to study solar energy. There
are some indications from Florida researchers
that hot water is not the most feasible
method. However, some of the ideas
presented by Mr. Weigand might be practical
if combined with others such as soil heating.
We are cooperating with Mr. Charles Smith,
SEAL, CSU, and it may be that some combina-
tion of a hot water system with suitable solar
collector could be justified.)

McCormick, P. O. Perfromance of non-
integral solar collector greenhouses.

The testinvolved a 14%20 foot, double poly greenhouse with
a separate solar collector, and water as the storage and
transfer medium. The data from the system is ued to test a
computer simulation study. The collector was 200 sq.ft. in
area. The design was expected to provide 75% of the



required energy, and it appeared that the predicted per-
formance would be exceeded. Whole-day collection efficien-
cies of 50 to 65% were observed. This was quite highdue toa
combination of steep collector slope and low operation
temperatures. It was observed many times that, as the
storage water temperature dropped during the night, the
amount of energy required to heat the greenhouse became
less. All data were for outside temperatures of 37 to 39°F,
and inside temperatures of 57 to 59°F. Large storage is
required. Conventional heat exchangers are effective in
heating greenhouses with low temperature water. The
relatively short utilization period for a greenhouse solar
heating system results in only a fraction of the year-around
solar energy being used. This causes a much reduced yearly
return on original investment. A solar collector is worth
about 40¢ per sq.ft. for heating greenhouses. Thus, a system
cost of more than $5.00 per sq.ft. requires a prohibitively
long time to recover the initial cost. However, typical
collector costs are more than $5.00 per sq.ft. of the collector
alone. This rules out prefabricated collectors at the present
time.

(Comment: Thisstudy undertaken at Huntsville, Alabama
by Lockheed. Note the differences in opinion
expressed by McCormick and Weigand as to
feasibility of solar energy with conventional
collector systems for commercial green-
houses. The result that decreased storage
temperature resulted in less heat requirement
might have been due to the small size and
method of introducing the heat.)

Groh, J. E. Liquid foam insulation systems
for greenhouses.

Tests have been underway for some time in using a liquid-
based foam insulation placed between two layers of poly at
night for a calculated potential of reducing heat loss by 85%.
The foam gradually disappears so that foam must be re-
introduced during the night. The material is similar to fire-
fighting foams presently in use. Several technical problems
are discussed, and they have produced a 47% savings on a
test greenhouse when compared to an un-foamed structure.
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Roberts, W. J., J. C. Simpkins and
P. Kendall. Using solar energy to heat
plastic film greenhouses.

A low initial cost solar energy collector is described for use
with poly greenhouses. The data showed that efficiency of
the collector decreased rapidly with increasing water
temperature. A portion of the storage was located under a
porous concrete floor in the greenhouse. There are several
advantages with porous concrete (2800 lbs. of %-inch
aggregate, 6 bags of cement and 15 and 18 gallons water).
No weeds can grow, carts can be used over the entire area,
and excess water is readily drained. A black plastic curtain
system was employed in the greenhouse to conserve heat.
The authors present several interesting ideas.

Czeslaw, D. Glass solar collectors for
greenhouses and integrated greenhouse-
residential systems.

The author is employed by the Boeing Company, and
presents the approach by Boeing to manufacture of collec-
tors — mainly covering major areas of the greenhouse with
specially manufactured, flat-plate collectors. By proper
design and selection of bandpass characteristics of the
working fluid, this should eliminate the heat load on the
greenhouse, putting the heat into the fluid; yet passing the
important spectrum for photosynthesis. The method of
manufacture is described.

Other articles by USDA personnel describe greenhouse-
residence combinations. They estimate that the potential
savings to a rural family in the U.S. to represent an annual
return of 10% on investment, using the greenhouse to
produce food. This has not been proven. Design criteria are
presented. Mr. Charles Smith, SEAL, CSU, in a proposal to
USDA/ERDA last year, calculated that present heat con-
sumption must be reduced by more than 50% before solar
heating is a viable alternative. About 25% of the remaining
load might then be provided by solar energy.
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