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With the shortage of heating fuels, many home
owners and farms are looking for an alternate source
of heat. Wood, one of our renewable resources is an
excellent choice. In most sections of the northeast

wood is in plentiful supply. Wood is a clean fuel
and, when properly burned, produces little smoke or
dust.

Wood that is well seasoned contains about 15

to 20 percent moisture by total weight. It is
usually sold by the cord stacked in a pile 4 x 4 x 8
feet. The content of a cord varies considerably
depending on the length, size and shape of the
individual logs as well as how they are stacked.

A cord of the heavier hardwoods weighs about
two tons and has approximately the same heating
value as 200 gallons of domestic fuel oil or one
ton of bituminous coal. It will produce about 20
million British Thermal Units (BTU) if well seasoned
and about 17 million BTU if green. The difference
is the heat used to drive off the moisture.

A wood stove that will supply a large quantity
of heat for greenhouses can be made from a 275 gal
lon fuel oil tank (Figure 1). This tank has a
radiating surface of about 50 square feet and if '
kept well-fired is capable of producing up to 500,000
BTU per hour. Four foot long pieces of wood may be
used with this stove. The stove can be used to heat

large areas by mounting a 12 to 18 inch fan about
eight feet away and directing the air stream over
the top of the stove. In greenhouses several fans
can be arranged to move air down one side and back
the other. This sets up a horizontal air flow pat
tern and helps to maintain a near uniform tempera-
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EVALUATING THERMAL BLANKET MATERIALS

FOR GREENHOUSES

R. A. Aldrich, Head
Department of Agricultural Engineering, UConn

Thermal blankets are materials so constructed

and installed in greenhouses that they can be
moved over the crop zone at night and stored out
of the way during daylight hours. The blanket
materials that can be used vary from polyethylene
film to exotic fabrics. Thin lightweight materials
offer little resistance to conductive heat flow.

Heavy thermal blankets are made of materials with
measurable resistance to conductive heat flow.

It is not possible to predict the thermal
resistance of a material. Each must be tested

and the resistance calculated. A standard test

ing method used for all samples allows compari
sons. Full scale testing in a typical green
house operation provides additional performance
data.

Radiative properties are transmission,
reflection, absorption and emission. A good
reflector is a poor absorber and a poor emitter.
A good absorber is a poor reflector and a good
emitter. All properties are functions of the
temperature of the radiating source. An ideal
material would have a highly reflective surface
facing the plants, and a surface with low
emissivity (high reflectivity) facing the outer
greenhouse cover. An aluminized surface with no
protective coating has a high reflectivity and
low emissivity. "A black surface has a low
reflectivity and a high emissivity."

13



Endues, D. et.al. 1977. Shade System Saves
Energy, Labor. Florists Review, Sept. 22/77:
30-31, 38-39.

Horn, L. 1978. New Jersey Grower's Cover
Keeps Out the Demon Cold. Florists Review,
Aug. 17, p. 37, 51,52.

SAF, 1978. Energy Audit for Growers—A Self-
Inspection Guide to Reduce Energy Costs, p. 15,

Ross, D. 1979. Thermal Blanket. Maryland
Florist, 220:5-6.

12

ture throughout the building. NOTE: This stove
is not recommended for heating the basement of a
house.

This oil tank wood stove is built using a
275 gallon oval fuel oil tank. These tanks can
be purchased new but a used drum is satisfactory.
Sometimes a tank that has developed a few small
holes and cannot be used to hold liquid can be
obtained at almost no cost. Any used tank should
be thoroughly drained and then cleaned with a
strong detergent and water. Plugs should be put
in all pipe openings. Doors and chimney can be
cut using a cold chisel and a heavy hammer. Do
not use a cutting torch or electric welder. This
could cause an explosion of any remaining vapor.

The tank should be mounted on pipe legs with
the bottom of the tank being about one foot above
the floor. Pads should be welded to the bottom of
the legs if the stove will be set on the ground or
a wood floor.

The ideal door is a cast iron furnace door
with damper. If this cannot be obtained, a chimney
cleanout door or just reenforcing the steel cut out
of the tank end will do. Edges of the metal should
be ground or filed smooth. Fire brick or a three
inch layer of sand should be placed in the bottom
of the stove to prevent the tank bottom from burn
ing through.

The tank stove should be installed to meet
state and local building codes pertaining to heat
ing equipment. In general, the stove should not
be placed any closer than three feet from any com
bustible material. If it is to be placed on a
wood or other combustible floor, the floor should
be covered with 3/8 inch asbestos-cement board
covered with No. 24 U.S. gauge sheet metal. This
covering should extend at least six inches beyond
all sides of the stove and at least 18 inches out
from the front where the fuel supply door is located
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One factor that affects the efficiency of the
stove is the length of stovepipe used. The pipe
should be long enough to radiate as much heat as
possible without cooling the gases to the point
where creosote builds up. A stovepipe length of
10 to 15 feet is desirable.

IMPORTANT: The pipe should not be placed any
closer than 12 inches from any combustable material
Where possible it should be connected to a chimney
flue. If it is necessary to place it through a
wooden wall, a three foot square hole should be
cut in the wall and combustable material removed.

This should be covered with 1/4 inch or 3/8 inch
asbestos-cement board and a hole for the stovepipe
cut in the center of the board. If the chimney is
to be placed through a window, remove the sash and
replace it with asbestos-cement board or sheet
metal. The stovepipe should be securely attached
to the outside of the building with stand-off
brackets that keep it at least 12 inches from
any combustable material. It should extend at
least three feet above the highest part of the
roof and be covered with a stovepipe cap. A
damper and automatic draft control should be used.

To get as much heating value as possible
from the wood that is burned, the following rules
should be observed.

1. Use dry wood for more heat and less
creosote build-up.

2. Wood should lie flat in the fire box.

3. Pack wood in the firebox with narrow

spaces between pieces.

4. Keep a layer of ashes in the bottom of
the firebox for insulation.

5- Do not pile wood up near the smoke out
let as the gases are drawn up the chimney before
they are burned.

>

PAYBACK PERIOD

Payback period or return on investment
is about 2-3 years. One grower, however, felt
that the fuel saved in January and February
paid for the blanket material.
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Figure 6. A blanket pulled lengthwise in a
hoop house which is also used for daylength
control of chrysanthemums.
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2. Day storage of the blankets will cause
some shading and may reduce crop quality.

3. Nonporous blankets collect condensate
dripping from the roof. It may also raise the
humidity under the blanket.

4. The melting frost from the inside of the
glass may cause crop damage.

5. If the curtain is not retracted during
a snow storm and damage should occur, insurance
may be nul1i fied.

INSTALLATION COSTS

The cost of an internal blanket system
ranges in price from $0.30 to 0.85/sq.ft for
a manual system to $1.20 to $3.00/sq.ft. for
an automated one.

Figure 5. An automated, translucent and per
meable thermal blanket that can be used for
summer shade and averts the problem of "bags"
of water from overhead, drip from condensation
or leaks. It may be somewhat less efficient
than some other blankets.
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FUEL SUPPLY DOOR- USE DOOR
FROM OLD COAL OR WOOD FURNACE,
CAST IRON CLEAN OUT DOOR OR
SHEET STEEL REINFORCED WITH
ANGLE IRON.
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6. Use large pieces of wood to hold the
fire overn ight.

7- When burning dry wood, admit one-fifth
the air at the base of the fire and four-fifths
around and above the fire.

8. In tight buildings such as plastic
covered greenhouses, air for combustion should
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be provided by installing a 4 to 6" stovepipe
from outside the building to near the stove.

9. Where the tank stove supplements an
automatic heating system, locate the thermostat
at least 15 feet away.

10. Keep stovepipes clean to increase efficiency

11. A small hot fire will create less creosote

problems than a large smoldering one.
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All heat should be located below the blankets

except for snow clearance lines.

CONTROLS

Operation of the curtain system may be auto
mated with a time clock or photocell. A snow
warning device to automatically open the blankets
during a snow storm is strongly advised. All
automatic systems should also have a manual
opening mechanism.

ALTERNATE USES

If the blanket system can be used for day
length control and/or shading, the cost can more
easily be justified.

PROBLEMS

1. Difficult and expensive to retrofit in
purlin post houses or houses which contain many
heat lines above the blanket.

Figure 4. An automated thermal blanket in a
large greenhouse.
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