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This is a progress report of the work on heating plastic
greenliouses. The results are from one season only. A
more complete report will be released upon completion of
this study.

With the advent of many plastic greenhouses, horticul
turists are being asked questions regarding costs and
methods of heating such units. This study was initiated
in an attempt to find the answers to some of the problems
connected with heating plastic greenhouses.

Two identical greenhouses 18 x 40 feet were used in
this study. Each house had an exposed surface area of 1710
square feet. Identical oil fired, hot-air furnaces were in
stalled in the houses and each furnace had a 151,000
B.T.U. output capacity (1.35 gallons per hour burner).
No. 2 fuel oil (140,000 B.T.U.'s per gallon) was burned.

A 275 gallon supply tank was placed in each green
house. To facilitate measurements, a one-half inch plastic
tube was attached in a vertical position to the outlet line
and a calibration scale was mounted behind this tube.
Measurements could be made directly from the outside of
the tank.

Both houses were covered with polyvinyl chloride
(Bakelite KDAA 2817) .004 inch thick. In one house a
.002 inch polyethylene inner layer was installed. There
fore, the only difference between the houses was that one
was a single layer house and the other had an inner layer.
Approximately a two-inch air space existed between the
two layers.

Both furnaces were thermostatically controlled and
during the course of this test period, a constant 60° F tem
perature was maintained. Each night, the fuel consump
tion from 8 pm until 8 am was measured and the differ
ence between outside and inside temperatures were
calculated.

As might be expected, it look considerably more fuel to
heat the single layer house than it did the house with two
layers (Table 1). Heating the single layer house resulted
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September 4-12—were the days your organization par
ticipated in one of the larger projects under the direction
of the board of directors and the State Fair committee.

Purpose of the Program
Under the State Fair program, as it is set up, there is

an allotted amount of space and money devoted to a com
mercial flower display. The objective of the New York
Flower Growers is to see to it that this display is of high
quality in both materials used and workmanship. To do
this, they have underwritten the cost of this program and
provided the necessary leadership and administration of
the program. It is hoped by "so doing, we can be proud of
the exhibit and in the long run, build good will and a bet
ter understanding and use of flowers in everyday living.

History of the Program
Prior to the entrance of the New York State Flower

Growers into the picture, the display was put on in more
or less of a hap-hazard manner. Little or no design work
was featured and sometimes space was poorly used or left
vacant. Seeing that the industry was suffering from such
a display, the late Kenneth Post proposed that the Flower
Growers take over this particular department and over a
period of time, see if improvement could not be a reality.

How does it operate?
The primary help of the Flower Growers is to supply all

the flowers, greens, money and administrative help to put
over the exhibit. We are allotted a given space and $4000
by the State. The board of directors has authorized up to
$5000 to be spent on this program—actual cost to the
Growers not to exceed $1000. We hire two administrative
assistants to carry out the program. They are responsible
to see that eleven exhibits are put on and properly main
tained throughout the week. To do this, they try to select
designers throughout the state to come in and put up a
display. Each designer is guaranteed $150. All the dis
plays are judged and the winner receives $500, 2nd—
$300, and 3rd—$200.

This Year At The Fair

Real special efforts were made to supply wanted and
good quality flowers for each designer and the results
were in evidence. Every exhibit showed plenty of enthusi
asm, work, planning, artistic ability and a superb selling
job. The judges (Vincent Smith, Frank George, Joseph
Huntington) really had a man sized job to determine the

(Continued on page 4)

Table 1. A comparison of fuel used to heat two plastic green
houses (40' x 18'). The fuel consumption was meas
ured from 8 pm to 8 am starting April 2 and termi
nating May 8, 1959. The inside temperature was 60°F.

Single layer Double layer
Average hourly difference
(inside temperature versus 17.5° F 17.5° F

outside temperature)
Total gallons of fuel used 132.9 80.8

Average gallons of fuel/day 5.5 3.4

(Continued on page 2)



Short Takes
Jim Boodley

The possibility of a boron deficiency of Carnations has
come about through several cultural changes that have
taken place in the past 10-15 years. (1) The practice of
steam sterilization has permitted reuse of the same soil
for many years; (2) Peat moss has been substituted for
manure; (3) Fertilization with highly purified soluble
fertilizers has replaced dry feeding; (4) Excessive use of
lime has resulted in a high calcium-low boron relation
ship.

Even though all four of the above are a part of your
cultural practice, this does not necessarily mean your car
nations will be deficient in boron. Should you suspect
such a deficiency, have it confirmed by your County
Agent or Extension Specialist. Correction of a deficiency
may be made by the use of 1 ounce of Borax per 100
square feet of soil. As an insurance measure, the applica
tion should be spread over the production season. Make
the first application of % ounce, in July or August, a sec
ond application in October or November and a third ap
plication in February or March.

At no time should too heavy an application be made.
The old saw of, "If one ounce is good, two ounces should
be better" does not apply. Severe tip burn may result from
excessive amounts of boron.

If you are experimenting with sand and peat, or peat
and perlite mixtures as a growing medium, it is important
that you follow instructions as outlined in your reference.
Combinations of these materials contain no nutrients at
all, compared to soil where you have some reserve. Be
cause of this, it is important that small amounts of nutri
ents be added prior to planting a crop. Fertilization must
begin shortly after planting. This is vitally necessary since
leaching of nutrients from these materials is much greater
than from soil mixtures when they are watered overhead.
Use of a constant water level or water injection system
would be especially desirable since leaching is no prob
lem with this method of watering.

The Hydrangeas are forming buds now that tempera
tures are cooler. Four to six weeks during which night
temperatures should be between 50 and 60° F are neces
sary for good bud formation. Guard against freezing in
jury from unexpected frosts. After this bud formation
period, the plants require a minimum of 850 hours at or
below 45° F for good forcing. This is approximately five
weeks, if the temperature never goes above 45° F. Any
period of time where temperatures exceed45° F, increases
the length of the storage period.

It is important that the leaves be removed as soon as
possible after the storage period begins. As soon as the
leaves have fallen from the plants, clean up the storage
shed. This will reduce the incidence of botrytis, that
quickly develops under the conditions found in a storage
room.

Heating Plastic Greenhouses
(Continued from page 1)

in about forty per cent higher fuel cost.

Conclusions
On the basis of the data computed from these experi

ments, it appears that a saving in the neighborhood of 40
percent on fuel costs can be had if an inner layer is prop
erly installed. An advantage that has not been brought out
heretofore, is the fact that when an inner layer is used on
a plastic greenhouse, the problem of drip from the inner
surface of the greenhouse is almost eliminated. Even
though it has been reported that an inner layer will theo
retically reduce the amount of visible light coming into
the greenhouse, by actual measurements under greenhouse
conditions, more usable light will reach the plants through
two layers than if one layer is employed because of the
absence of the moisture film which acts as a definite light
barrier.

The formula proposed by Gray to be used for calculat
ing heat costs in greenhouses is as follows: H=KA
(T,-T,) where H equals heat in B.T.U.'s per hour; K
equals a constant; A equals surface area exposed; T2
equals inside temperature; Tt equals outside temperature.
Gray suggests a value for "K" of 1.13 for glass houses.
The evidence from this work indicates a K of 1.724 for
single layer plastic house and 1.048 for a double layer
house. Generally, most growers have found single layer
houses difficult to heat and feel that double layer houses
heat much easier than glass.

Looking at this from a more practical level, it would
take about 332 gallons of oil ($49.80) to heat for a 60
day period in a single house as against 202 gallons
($30.30) for a double layer (40' x 18') house assuming
the same temperature differences, a 60° F night tempera
ture and the average fuel consumed per day in Table 1.

Therefore, using the formula H=KA (T2-T,), a
single layer house would require—

17,240 B.T.U.'s per hour/10o difference/1000 ft.2 of
exposed surface area,

and a double layer house—
10,480 B.T.U.'s per hour/10o difference/1000 ft.2 of

exposed surface area.

When using two layers, it is imperative that both layers
be secured very well to the framework. Any air leaks
along the joints will nullify some of the effects of the sec
ond layer.

The air space between the layers is apparently very im
portant. At the present time, it appears that this space
should be not less than one inch and not over two inches.
If space less than one inch is used, the layers frequently
come together and the insulation value is lost. Where
spaces greater than two inches have been used, air cur
rents are frequently set up and this reduces the insulation
value. Excellent results have been consistently obtained on
the Cornell panel houses with approximately 1% inches
of air space.

Work on the infra-red heaters, which many of you saw
last short course, has progressed very slowly. Mechanical
difficulties prevented proper comparisons. This work will
be continued this winter.


