
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 Sand 6, 1976, edited by Merle H. 
Jensen. We have occasionally made some comments as seen 
from our viewpoint. (Joe J. Hanan) 



Price, D. R. et. al. Solar heating of 
greenhouses in the Northeast. 

Work at Cornell University has dealt with reducing heat 
consumption of present structures, and modeling of struc
tures for use also as solar collectors . The earth has been 
considered as a means of storage by passing warm air in 
ducts through the soil. It apparently has limited potential. 
With water storage, which is generally favored , warm water 
is drawn from the top and returned to the bottom of the 
tank with as little disturbance as possible. Internal baffles 
may be used to reduce mixing. Natural stratification occurs 
in rock storage . Authors go on to describe several problems 
with rock storage and the possibility of "stratified" rock 
storage. The greenhouse as a solar collector is discussed . 
(Comment: CSU has considered the greenhouse as a solar 

collector. While we estimate that about 200 
BTU/sq.ft. per hour may be considered as a 
reasonable amount to be obtained within a. 
greenhouse in Colorado on a clear day, there is 
a fundamental problem that any competent 
plant physiologist or agronomist can point out 
to the engineer. That is, that the major part of 
solar energy is utilized in evaporation of water _ 
from plants . With well-watered greenhouse 
plants , even allowing for a very high efficiency 
of 4% for photosynthesis (8 BTU), probably 
not less that 80% (160 BTU) is stored in latent 
heat - or water. The remaining is used to 
heat the greenhouse. the 180 BTU stored in 
the water vapor cannot be easily reclaimed by 
present technology. Not unless we are willing 
to stop all water loss from plants. This would 
completely change all present practices for 
crop production in greenhouses. There are 
publications which purport to show that 
growth under conditions which nearly, or 
completely, stop water loss result in abnormal 
growth . Earlier work at CSU showed that 
about one gallon of water is required per 
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carnation flower produced . That one gallon is 
evaporated, requiring the expenditure of 
nearly 1000 BTU from sunlight. We do not 
consider the greenhouse as a viable alter
native for solar collectors - unless there are 
no plants growing.) 

White, J. W. et. al. Energy conservation 
systems for greenhouses. 

The authors describe studies carried out at Pennsylvania 
State University for conserving energy. In general, intern<tl, 
thermal blankets reduced convective currents, and was 
dependent upon the total surface area of the curtain and 
how well infiltration was prevented. Major problem with 
curtains was storage, and was often impeded in existing 
greenhouses by the superstructure and heating system. 
There is also the possibility of heavier snow loads . They 
estimate that cost of heating a glass house in Harrisburg 
could be 21.1 ¢per sq.ft. , and at 33.6¢ per gallon of No. 2 fuel; 
if heating costs were reduced 50% by a curtain costing 68¢ 
per_ sq.ft., about 7 years would be required to regain the cost 
of the investment . The greenhouse was also considered as a 
solar collector, and conclude that this does not show 
potential. The use of chemicals that change from colorless 
and transparent to opaque were also discussed. 

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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