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SUMMER COOLING OF GREENHOUSES
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During the past two summers, studies have
been made in the Cornell Experimental Green-
houses to determine means of controlling
excesslve temperatures encountered in the
greenhouse during the summer.

SHADING

Early in the summer of 1946 shading com=-
pound was applied to the roof of one of the
experimental greenhouses. The rate of appli-
cation was sufficient to reduce the total
light intensity in the house by 50 per cent.
During July of thst year records were kept
of the maximum daily temperaturee attained in
thir house as compsred to an adjacent house
with no shading. The aversge of these
maximum daily temperaturee showed a reduc-
tion of 6.4° during the hottest part of the
day by shading.

In a greenhouse with no shade, a plot of
geranlums wase covered
with a window sash to
which shading had been
applied to reduce the
light intensity by 50
per cent. Leaf temper-
atures of these plants
were compared to leaf
temperatures of ad jacent
plants not shaded. The
dgverage leaf temperature
of the shsded plants was
9.5 degrees below the
plants not shaded when
the alr temperature was
the same 1in both cases.

Shade paint is un-
desirable because the
shade further reduces
the light intensity on
cloudy days when light
intensity is below that
required for optimum
growth.

WATER ON THE ROOF

To avoid this light reduction a fine
spray of water was applied te the roof of one
greenhouge and inslde another house water was
atomized into the air. i

A special nozzle was used for the roof
spray which required low water pressure. It
throws the water upward in a fine cone-shaped
spray. Several guch nozzles were spaced over
the roof to obtain complete coverage.

The air temperature in the greenhouse was
recorded. The rocf spray produced a mean
temperature 4.7° lower than no roof spray.
The maximum temperature difference during
the hottest part of the day averaged 6.l
degrees. The greatest temperature differ-
ence noted at any time was 10 degrees.

The roof spray reduced the light intensl-
ty by only 10%. The comparison showed a
mean alr temperature in the house with the
roof spray 1.75 degrees lower than that in a

house shaded to reduce light 35 per cent.

No attempt was made to catch the water
running off the roof of the sprayed house,
but the quantity of water supplied was
determined by a water meter in the main line.
An everege of approximately 500 gallons per
hour was supplied when the system was oper-
ated. Calculations showed that approxi-
mately 3 per cent of this water was actu-
ally lost by evaporation, yet evaporation
accounted for nearly 80 per cent of the
cooling. Thie run-off weter could eesily
be collected at the eaves, and pumped back
over the roof.

ATOMIZED WATER IN THE HOUSE

"WATER SPRAY ON THE GREENHOUSE ROOF

The atomizing nozzles inside the house
required compressed alr. Several nozrles
were loceted in cne greenhouse so as to
atomize water 4i-
rectly into the stream
of alr coming in the
side ventilators.
Water was evaporated
at the rate cf 45
pounds per hour in a
house 75 x 36 feet.
Results with the
atomized water inside
the greenhouse ehowed
that this method gave
no slgnificant re-
duction in tempera-
ture when the green-

ouse was run with
all the ventilators
open. The air change
by natural ventila-
tion was so rarid
that it overshadowed
any possible benefit
derived from the atom-
ization of the wsater.
Slowlng the rate of
ailr movement by closing the side vente in--
creaged the effectiveness of the method in
reducing temperature but not sufficiently to
compensate for the lack of ventilstion.

SUMMARY

Of the three methods studied the water
spray on the roof showed the grestest temper-
ature reduction. A further advantage of this
system 1s that 1t can be controlled and
regulcted to meet changing outdoor weather
conditions. It aleo has little effect on
light intensity within the house.
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