
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 propos ing 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) 

Cherry, W.R. ERDA and its role in solar 
energy. 

The ERD A program in solar energy is in six major areas: 
Solar therm al applications as related to heating and cooling 
of buildings and agricultural and indu stria l process heat; 
solar elec tri c conversion by photovoltaic, ocean thermal, 
sola r th erma l and wi nd energy processes; fu els from the 



biomass; environme ntal and resource assessment; solar 
energy research institute; and information dissemination 
and commercialization. Funding has increased from one 
million in 1971 to 115 million· dollars in 1976. The 
cooperative programs between ERDA and the USDA are in 
five major areas: Solar grain drying, solar crop drying, solar 
heating of greenhouses/rural residences, solar heating of 
animal shelters, and solar agricultural food processing. The 
funding in 1976 for the solar greenhouses/rural residences 
was $500,000.00 for 12 projects. 
(Comment: Note the combination of greenhouses and 

rural residences. The thrust of the USDA 
program is toward the two in combination for 
food production. CSU Horticulture in 
coopera tion with the Solar Energy 
Applications Laboratory has one of these 
projects with construction of a combined 
greenhouse-residence at SEAL's Foothills 
location .) 

Gerhart, A. W. Practical application of 
energy saving ideas. 

The approximate fuel requirement in northern Ohio for 
vegetable growing, for an acre of greenhouse, annually, has 
been 14 million cubic feet of natural gas, 100,000 gallons of 
No. 2 fuel oil or 630 tons of 12,500 BTU coal. At our present 
rate, we will have to spend $24,000 per acre for natural gas, 
plus about $900 for electricity. We are currently paying 
$1.60 to $1.75 per 1000 cu.ft. for gas with the possibility of 
shortly reaching $3 .00 per 1000. If we can effect a 10% 
reduction in direct heat loss, we can have savings of as much 
as $2,400 per acre. Methods used to save energy must not 
reduce yield or quality. We introduce C02 constantly. The 
generator is water cooled, so most of the moisture is 
removed. The heat is released into the greenhouse through 
a heat exchanger, or stored in our 100,000 gallon cistern. 
Irrigation water comes from the cistern, and that 
temperature is about 80 to 90 °F. We have installed 
aluminum foil behind our steam pipes, and discard it after 
one heating season. Another procedure that seems to be 
effective is to warm the soil to 70°F. We have lowered our air 
temperature 2 to 4 degrees , and are still getting excellent 
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production. We use artificial lighting to produce transplants 
in two weeks, whereas production in the greenhouse would 
take 6 weeks . The excess heat from the lights is used to 
warm our service building. With cucumbers we have a 
better transplant produced under artificial lights with a 
marked difference in early production, with a cost of $7 4 .00 
as compared to $130.00 for greenhouse space . 

Mears, D.R. and C. F. Baird. Development 
of low-cost solar heating system for 
greenhouses. 

It is the opinion of the authors that early development of an 
economically feasible solar system for greenhouses will be 
dependent upon equipment with much lower initial costs 
than units currently available. They developed and tested a 
low-cost plastic film solar collector, with storage under 
greenhouse benches. The under-bench unit combined func
tions of solar energy storage and heat transfer . As the unit 
was large in both storage and heat transfer capacity, · 
significant heating rates could be achieved with relatively 
low quality heat . 
(Comment: The authors present an excellent discussion 

on design considerations that can be readily 
understood by do-it-yourselfers . Individuals 
planning to test solar collection systems on 
their own would do well to write the authors 
at the University of Florida, Gainesville, for a 
reprint.) 

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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