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The following one-page bulletins are available
on the care of plants at home by your customers.
Single copies are free. But if you wish to obtain
a supply to give to your customers, they are avail
able at $2.00 per 100. Requests may be addressed
to any of your authors or to Agricultural Publica
tions , University of Connecticut, Storrs, Connecti
cut 06268.
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WINDBREAKS REDUCE GREENHOUSE HEATING COSTS

John W. Bartok, Jr.

Extension Agricultural Engineer

The heat loss from a glass greenhouse in a 15mph
wind is double what it would be in still air. The effect

is not as great in fiberglass and plastic houses because
there are fewer cracks and joints through which heat
can be lost. The wind can also affect crop production
by creating a cold section on the windward side of the
greenhouse and can reduce the effectiveness of CO2
supplementation.

When building new greenhouses, selection of a
site with shelter on the winter windward side is a

good choice. This is especially important in areas
of the country where moderate to high winter winds
are common.

For existing greenhouses, not protected by exist
ing trees or buildings, some shelter can be provided
by erecting an artificial windbreak or planting a shelter
belt of trees. Any barrier which obstructs the flow of
wind creates a zone of shelter nearby, mainly on the
leeward side. When the wind encounters a barrier,
its uniform current is distrubed and the turbulent

motion exerts a break on the forward velocity. A cus
hion of air backs up in front of the windbreak and the
major part of the horizontal air stream is deflected
over the top. The density of the barrier determines
the distance downwind where the wind resumes its

original speed.

To provide temporary shelter, use a fence. Com
mercial snow fence, one-inch think boards or woven
polypropylene netting designed for this purpose will
provide protection. A porosity of 50 to 60 percent is
best.
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METRIC FERTILIZER WEIGHT EQUIVALENTS

In order to accommodate teachers and operators
of small greenhouses who are more likely to measure
mixes in terms of cubic feet instead of cubic yards,
the following table lists the equivalent weights for
both cubic feet and bushels of soil mix.

Rates

per cu. yd. per cu. ft. per bushel per liter

2 oz. 2.1 grams 2.6 grams .07 grams
4 oz. 4.2 5.2 .15

6 oz. 6.3 7.8 .22

8 oz. 8.4 10.5 .30

10 oz. 10.5 13.1 .38

12 oz. 12.6 15.8 .45

lib. 16.8 21.0 .60

2 lb. 33.6 42.0 1.19

3 1b. 50.4 63.0 1.79

4 1b. 67.2 84.0 2.38

5 1b. 84.0 105.0 2.98

6 1b. 100.8 126.0 3.58

7 1b. 117.6 147.0 4.17

8 lb. 134.4 168.0 4.77

9 1b. 151.2 189.0 5.36

10 lb. 168.0 210.0 5.96

20 lb. 336.0 420.0 11.9

Notice that a simple conversion exists—for each
ounce per cubic yard, one gram per cubic foot will
be within 5% error. One cubic yard equals 27 cu. ft.,
21.6 bushels and 764.6 liters. One bushel equals
35.24 liters.
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Heating Systems

Modify the heating system so that heat is brought
into the greenhouse on the ground level and not at the
top of the greenhouse where some of it is lost. Alter
nate sources of energy include reclaimed oil, wood, etc,

Improve heating system efficiency by 1) checking
stack temperatures, 2) using C02 analyzers to check
stack concentration, 3) insulating mains, valves and
feed-water tanks, and 4) maintaining traps.

In conclusion, some of the above practices mean
that the greenhouse industry should change but others
imply making better and more efficient use of what is
already available. Sloppy methods must be replaced
by better, more efficient ones. It is estimated by
some experts that energy consumption in present
greenhouses can be reduced by one-half with existing
technology. The future may bring added reduction
via alternate energy sources (i.e. solar energy) to
reduce this even further.
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For the typical greenhouse with a ridge height of
11 to 14 feet, a fence height of 10 to 12 feet will give
good wind reduction. For best protection the fence
should be located 40 to 60 feet away from the green
house on the windward side. This location will reduce

wind speed up to 300 feet downwind. Six inch top
diameter posts spaced 10 feet apart and set four feet
into the ground are needed to support the fence.

For more permanent protection, a shelter belt
of trees should be planted. The species of trees to
use will depend on the soil type and climate but
generally a mixture of deciduous and conifers give
better winter protection. The rate of growth of the
trees and their tolerance to high winds should also
be considered. White Pine, arborvitae, red maple
and pin oak can be used in the east. The shelter belt
should be made up of four or five rows of trees spaced
to give maximum protection as they grow. A shelter •
belt 30 feet high affects wind speed for 100 yards in
front of the trees and 300 years downwind. The
greenhouses should be located within this 300 yard
distance. The length of the windbreak or shelter
belt should be 30 to 50 feet longer than the width of
the greenhouse area to be protected. This allows
the wind to pass over and by the greenhouses before
its velocity returns to the initial speed.

With increasing fuel prices, consideration
should be given to using this method to reduce
heating costs.
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Foliage plant producers in northern areas should
grow only those plants that cannot be produced more
efficiently in other areas. For example, we cannot
compete with Florida producers who can grow a four
foot Scheflerra or Ficus in 4-5 months (Conover,
1976). Grow only plants that cannot be purchased
at competitive prices. Growers in New England
should produce their foliage in the warm months of
the year, May-September, when it isn't necessary
to pay the oil man for heat.

Greenhouse Modifications

Double cover plastic houses using air inflated
polyethylene. A single layer may be installed over
fiberglass, using a larger inflation fan. Over glass,
2 layers of plastic are usually necessary. This will
result in a measurable loss of light, even though the
glass is cleaned, which must be balanced against
heat saving.

Install a thermal barrier below the roof which *

is retracted during the day. Windbreaks to protect
the greenhouse may be used to further reduce heat
loss. Clean the glass to increase light and also
utilize heat trapped by the "greenhouse effect" in
the winter. If shade is needed for any crop, use
internal shading such as saran netting.

1. Reduce heat loss with weather stripping.
2. Use double entries and tight doors.
3. Insulate north greenhouse walls and cover

with reflective foil.

4. Double glaze other ends and walls.
5. Place reflective foil behind all heating pipes

located on walls.

6. Experiment with peninsular or movable benches

to increase production area and improve efficiency.
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