
J....];J 
Sc,ss 
,q?~ I 
N] 11~-9 

~ • .:sJ>,<. 
c. z 

viriinia home food production 
. • l:'.1.. ""' v. J. 

FACT SHEET 
DEPARTMENT OF HORTICULTURE 

Reprinted January 19Rl '! I~.C !.. .. ~ MH 382 

SOLAR GREENHOUSES 

The expression "solar-greenhouse" is 
misleading as all greenhouses act as 
solar collectors. In common usage 
this term has come to mean a green-
house which stores solar energy and/ 
or reduces heat loss to reduce the 
amount of auxiliary heating required. 
Many energy saving designs have been 
tested. The design that is right for 
you depends upon your budget, your 
building site and what you intend to 
grow. In designing your greenhouse 
the goal should be to maximize solar 
input while minimizing heat loss. In 
most cases some type of lean-to struc-
ture attached to your home is ideal. 

To maximize solar input the long di-
mension of the greenhouse should face 
south. Deviation of more than 10° 
from the south will result in sig-
nificant loss of sunlight. To allow 
the maximum amount of light to pene-
trate the greenhouse glazing during 
the winter the south wall should be 
tilted at an angle of 45-55° from 
the horizon (roughly your latitude 
plus 10°). However, this steep an-
gle restricts floor space; in Virginia 
an angle of 35-400 is a good compro-
mise between floor space and solar 
transmission. Greenhouse glazing 
consists of translucent materials 
such as glass or plastic films. 

The use of a solid, insulated north 
wall reduces heat loss without dra-
matically reducing light levels 

(since the sun is always in the 
southern sky, no direct sunlight 
will enter the greenhouse through 
the north wall). If the inside 
surf ace of the north wall is paint-
ed white, reflection of direct sun-
light should make up for the loss 
of l i ght f rom the north wall. In 
many solar greenhouses only the 
south wall is glazed. The use of 
earth as an insulator is a common 
practice. By digging the green-
house floor below ground level or 
making an earth berm around the 
greenhouse heat loss is further 
reduced. 

There are a number of other ways 
to reduce heat loss. For an energy 
efficient greenhouse double glazing 
is· a must. Air infiltration also 
can be a major heat loss factor. 
Tight construction is critical. More 
sophisticated features such as ther-
mal blankets, shutters and moveable 
insul ation have been used. Of these, 
thermal blankets are probably the 
simplest and most cost effective. 
The principle is simple - a sheet of 
any solid material (polyethylene, 
aluminized fabric, etc.) pulled over 
the growing area at night will reduce 
conductive and radiative heat loss. 

Every greenhouse acts as a solar 
collector. The problem is to store 
this energy for when it is needed. 
There are two basic approaches to 
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this problem - active and passive 
collection. 

The term passive refers to collect-
ive systems which have no moving 
parts. Most commonly, passive sys-
tems use a large thermal mass, usually 
water, which is warmed during the day 
and surrenders this stored heat at 
night. This water is stored either 
in tanks (sometimes used for aquacul-
ture) or in sealed drums, painted 
black to enhance collection. 

Active systems use either convention-
al solar panels or the greenhouse it-
self as a collector. The heat col-
lected (hot water or air from the 
solar panels, hot air from the green-
house) is vented through a heat stor-
age, usually a rock bin. Given 
today's food, construction and energy 
costs, active collection systems for 
home greenhouses may not be justified 
strictly on an economic basis. 

In order to keep auxiliary heating to 
a minimum most solar greenhouses are 
allowed to reach higher daytime and 
lower nighttime temperature than con-
ventional greenhouses. This results 
in less than optimum plant growth. 
If you intend to produce vegetables 
year round be sure you select crops 
suitable for the season and remember 
that plants will be slower to mature 
during the winter. Cool season crops 
such as lettuce, radishes, broccoli, 
and cauliflower are good choices for 
the fall/winter crop. Warm season 
crops such as cucumbers, tomatoes and 
peppers should be restricted to the 
spring/summer crop. In the colder 
areas of Virginia one might consider 
shutting down December - February as 
vegetable production may not offset 
the costs of auxiliary heating. 

In conclusion, a few words of advice 
for the potential solar greenhouse 
owner: 
1) There are many extravagant claims 

being made about solar green-

houses. Consider these claims 
with a dose of skepticism. Ap-
proach the design and construct-
ion of your greenhouse carefully. 

2) Regardless of claims to the con-
trary, outside ventilation and 
auxillary heating will probably 
be required. 

3) Optimum plant growth and optimum 
energy efficiency are not always 
compatible. Many energy saving 
design features reduce the pro-
duction potential of the green-
house. You must design your 
greenhouse to be compatible with 
your budget, your needs and your 
personal desires. 
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