
SAVE ENERGY WITH HORIZONTAL AIR FLOW

Jay S. Koths
Extension Floriculturist

Why should horizontal air flow (HAF) be con
sidered as an energy saver? Does it conserve
heat, reduce air infiltration or reduce electrical
consumption? The answer to all three questions is
"yes."

HAF effectively eliminates temperature strati
fication in greenhouses. The temperature a few
inches from the ridge will be nearly the same tem
perature as it is a few inches from the floor.

When we first questioned the reduction in
heat loss attributed to reducing the temperatures
in the greenhouse peak, a counter loss was pro
posed. In a HAF system the air is moving past the
glass or plastic at 40 to 100 feet per minute.
This should increase heat loss. The reduction
in heat loss due to elimination of stratification
overshadows the expected loss due to air flow
past the glass or plastic.

Infiltration causes a great deal of heat loss
in glass houses. HAF appears to reduce infiltra
tion loss as evidenced by a house being treated
with a pesticide smoke losing the smoke more slowly.
In tight plastic houses the loss due to infiltration
is minimal and HAF will not reduce this energy loss.
In such houses, air movement is more important for
disease control and carbon dioxide distribution.
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DOUBLE BUBBLE

Joseph J. Maisano, Jr.
Extension Agent — Horticulture

Placing a double polyethylene air inflated
covering over glass has proven to be economical
for growers in Connecticut. But when an environ
ment is disturbed, there are always some trade-offs
to be made. Double covering over glass is no
except ion.

ADVANTAGES

The reduction in consumption of fuel is
immediate. This has been 40-60% depending on the
condition of the greenhouse structure. There is
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Figure 1. Blower
for inflation with
100 to 150 cubic
feet per minute
at 0. 5 inch static
pressure.



an immediate stop of heat loss and water drip
through leaks in older structures although rela
tive humidity and condensation may increase.
Some plants grow well in this environment.

Garden centers, as well as commercial green
houses can adapt this installation with few
modifications in structure. Growing or mer
chandising methods are not affected. Little
or no experience is necessary for installation--
just plain old common sense and one or two
imaginative workers.

A double bubble can be installed with

several options; total cover, cover to one vent,
only one roof, side wall, both vents open, etc.
The choice is up to the growers.

DISADVANTAGES

1. Reduction of light on high light crops
such as roses, lilies, chrysanthemums, snap
dragons, etc.

Figure 2. Template for attaching blower
outlet through inner layer of plastic.
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C02 USE SAVES ENERGY
Jay S. Koths

Extension Floriculturist

Carbon dioxide is free. Plants grow
better in CO^ enriched atmospheres and day
temperatures can be raised 5 to 15° over

normal without ventilation. This elevated
day temperature warms everything in the
greenhouse, storing solar heat. This
reduces the heat requirement at night.

Passive solar heating is the most effi
cient system known. It is not as yet prac
tical in most greenhouse situations where
substantial quantities of heat are to be
stored. The collectors must be extensive

and the power requirements for moving the
heat are high.

However, solar warming of the greenhouse
during the day does store some heat and not
much is required to pay for the small cost of
CO^ enrichment. If we were able to measure
this heat saving we might even find that total
energy use is less when C0„ is used, particu
larly if generated from burning propane or
natural gas.

Remember that saving energy is not the
primary reason to use C0„. Increased growth,
improved quality and reduced production time
can be realized depending upon the crop being
grown. C02 is especially important in tight
greenhouses where energy conservation measures
are practiced.
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4. Efficiency test. Measure stack tempera
tures and C0„ level following instructions with
the test kit. Record these readings and the
resulting combustion efficiency obtained from
the chart or graph. Reduce the air gate opening
on the burner blower slightly and repeat the
efficiency test. This should increase efficiency.
Check the smoke level to see if it is still accept
able. Repeat the test to obtain the highest
efficiency while still maintaining an acceptable
smoke 1evel.

On older units the efficiency achieved
should be greater than 75% for small burners
and 80% for large burners. With heat retention
burners, efficiencies of 80% or greater should
be obtained. If the efficiency recorded is much
below the above recommended levels, consideration
should be given to replacing the burner or possibly
the furnace or boiler. The increased efficiency of
a new unit with the continual escallation of fuel

prices may result in a relatively short pay-back
period.
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Figure 3. An im
provised manometer
to measure air
pressure between
the layers of
plastic.

Figure 4. Method
of attachment of
plastic to side-
wall to reduce
air leakage.



2. It may be difficult to install in tight
quarters or on some greenhouse structures.

3. The additional cost of ventilation fans
and louvers should be considered.

4. This is only a stop-gap measure on older
greenhouses as the structure may be weakened by
the pressure in the bubble.

Once the part of the greenhouse to be covered
is decided upon, the method of covering is simple.

First, survey the greenhouse. Cover all nails
and sharp edges with duct tape, styrofoam or pro
tective cover. Wash the glass as clean as possible
and make any adjustments in structure. Layers
of plastic can be held down with furring strips
or metal extrusions. The anchor strips should
be bolted to secure parts of the greenhouse.

Once all the sharp edges are covered, glass
washed and fastening strips secured, the poly
ethylene film is drawn over the glass structure.
It can be drawn end to end or side to side.
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Figure 5. Extru
sions for locking
the polyethylene
may be mounted as
above for houses
over 100 feet in
length.
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Company. Prices for these kits start at $125 and
are available from some greenhouse equipment sup
pliers and heating equipment retailers. An
instruction manual comes with each kit.

Before the heating season begins, the furnace
or boiler should be cleaned and serviced. The bur
ner blast tube, fan housing and blower wheel should
be free of dirt and lint. Leaks into the combus
tion chamber, especially joints between cast iron
boiler sections and around the fire door should be
sealed. The oil filter should also be replaced.
Manufacturer's recommendations should be followed
in replacing the nozzle and in adjusting the
ignition electrodes.

Combustion Adjustment

1. Operate burner for a few minutes until
operation has stabilized and furnace or boiler
is warm.

2. Set draft. Check draft reading over
the fire with the draft gauge through a 1/4 inch
hole drilled in the fire or inspection door.
Adjust barometric draft regulator on the flue
to the draft recommended by the manufacturer.
If no recommendations are available, a setting
of 0.02 inches water column negative pressure
is usually used. Where it is not possible to
measure the draft at the fire box, a reading can
be taken in the flue pipe near the furnace. An
acceptable reading is 0.04-0.06 inches water column

3. Smoke test. Make a smoke measurement
in the flue following the smoke tester instructions.
Compare the spot on the test paper to the smoke
scale supplied with the kit. A reading of 1 or 2
is acceptable. Readings of 3 or 4 indicate sooting
and will require cleaning more than once a year.
Tests have shown that a 1/8 inch soot layer on
heating surfaces will increase fuel consumption
more than 8%.
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HOW EFFICIENTLY IS

YOUR HEATING SYSTEM OPERATING?

John W. Bartok, Jr.
Extension Agricultural Engineer

Efficiency testing of a furnace or boiler
involves a simple ten minute procedure and, if
done on a regular basis, can indicate when pro
blems are beginning to occur. Records of tempera
ture and carbon dioxide (C0?) levels of the flue
gases taken at weekly periods may indicate that
carbon is building up on the heat transfer sur
faces or air leaks are developing in the combus
tion chamber.

Efficiency may change from day to day with
the weather. It is especially important to test
after each fuel delivery.

Efficiency tests will also indicate when
excess air is being supplied to the fire, robbing
it of some of its expensive heat. Adjustment of
the burner to obtain one to two percent greater
efficiency can make a significant reduction in
fuel usage over the heating season. For example,
a 2% increase in efficiency in a 10 gallon per
hour burner operating 3300 hours from September
to May will result in about 650 gallons saved.
This increase in efficiency is quite realistic
based on tests of a number of greenhouses in
Connecticut during the past year.

The equipment needed to conduct an efficiency
test usually comes as a kit containing a stack
thermometer that will read to 1000°F, a C0„ indi
cator with sampling tube and calculator, a smoke
tester and scale and a draft gauge with remote
tube. Manufacturers include Bacharack Instrument
Company, Dwyer Instruments, Inc. and Lynn Products
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For side to side covering on a 100 ft. house,
four ropes can be tossed over the house and fas

tened to the plastic. By pulling together, the
plastic can be drawn over the glass easily. Once
the plastic film is in place, fasten it securely
to create a bubble with no air leaks.

Inside the greenhouse, remove a pane of
glass and install a blower and four inch dryer
hose. Mount the blower on the end wall so that
air can be drawn from outside the greenhouse.
This reduces the amount of moisture that con

denses between the layers. The intake should
be above the highest snow level so that it is
not blocked. Attach the pressure adjusting
damper on the intake.

Connect the dryer-vent hose to the blower
and inner layer of plastic. On quonset-type
greenhouses, one connection is usually enough.
On conventional greenhouses, a connector piece

Figure 6. Polyethylene being locked into
the extrusion pictured in Figure 5.
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Figure 7. A double bubble with vent not
covered.

Figure 8. Vents may be covered with a bubble
for insulation yet permit ventilation.

of hose should be attached to both sides of
the ridge to equalize the pressure. Where
two pieces of plastic are used, a connector
is also needed to bridge between them.

Connect the blower to a power outlet to
begin operation. Adjust the intake valve until
a water column difference of 1/4 inch is measured
on the manometer. Fix the intake damper in this
location. The system should maintain this pres-
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temperature override. This was included in the

calculations by Gent, Thorne and Ayler (1980).
It would seem that actual energy savings would
more likely be around 15% for a six hour tem
perature drop of 10°F.

To illustrate this savings, a double poly
greenhouse 26 x 96' should require about 3000
gallons of oil to maintain 60° for a year. A
15% reduction is 450 gallons, a significant
sav ings.

Split-nite temperatures will not be appli
cable for all stages of growth for every green
house crop. But it will work for some.
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60/50° and 60A0° for poinsettia (completed),
gloxinia, pot mum, Rieger begonia, hydrangea and
Easter Lily; 50° control and 50/^0° for carnation,
snapdragon, cineraria, and calceolaria.

The temperatures are controlled by two ther
mostats which are switched from one to the other

to change from high to low temperatures at 2300
and back to high temperatures at 0500 by a double
pole double throw time clock. The cost of this
installation is about $60 plus labor.

Concern has been voiced regarding the
cooling of soil during the six hour low tem
perature period. Mr. Loefstedt (1977) dropped
the temperature to ^5°, then watered his plants
at 0600 each morning with warm water. This is
impractical commercially. To find out if warm
ing the soil is beneficial, benches were con
structed of plywood with holes to accept the
pots and a skirt around the bench with bottom
heat to keep the pots warm. Results to date
(mid-January) indicate no advantage.

THEORETICAL SAVINGS

Calculations were made based on fuel usage
at 60° versus 50°F. Assuming the 50° usage for
k0% (six hours out of 15) of the time in a 60°
house, the savings were calculated at 15% for a
year. Gent, Thorne and Aylor (1980) in their
forthcoming bulletin used a much more sophisti
cated approach based on heating degree days
hour by hour and calculated fuel savings at
18% for an eight hour period of 15° temperature
reduction.

When the low temperature period begins, the
temperature falls relatively slowly on many nights
The heat loss is greater than theoretical during
this time lag. Then, when the temperature is
raised, some heat is required to overcome the
.latent heat deficit and there is usually some
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sure unless leaks develop. Holes in the plastic
can be patched with tape. On very windy days,
a slightly higher pressure (0.3 to O.k inches
of water column) should be used.

Double bubble is a practice that can save
the grower or retailer money by reducing fuel
consumption. Consider this as part of your
fuel management plan.
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