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The Cause of Cold Spots in the Greenhouse
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Uneven temperature throughout the.green
house is one of the greatest problems of win
ter heating. The presence of "cold spots"
(areas within the greenhouse In which the air
temperature Is several degrees lower than the
rest of the house) Is not uncommon in large
commercial houses.

These cold spots are difficult to con
trol because they are unstable. For instance,
on one day under certain conditions of tem
perature, wind direction and wind velocity,
there may be a cold area In the center of the
greenhouse. The next day, under different
conditions, the cold spot may be in a differ
ent part of the house.

Inasmuch as greenhouse heating la de
pendent on convection currents of warm air
from the heating coils it was logical to as
sume that a correlation existed between these
cold spots and the air movement in the green
house. A study was made, at the Cornell
greenhouses, of the Internal air movement un
der different conditions to determine whether
this correlation actually existed.

The two accompanying figures show the
pattern of air movement under two different
conditions. The patterns were traced with
the chemical smoke generator described in
the New York State Flower Growers' Bulletin
#21. The accompanying figures were chosen
as characteristic of a great many other pat
terns traced.

The first figure represents the movement
of air in the greenhouse on a still day in
the winter. The temperature recorded in the
house at the time was 6S° and the outdoor tem
perature was 22°. Only the side heating ooils
were turned on.

Wind-

The cross section diagram shows the ris
ing currents of warm air over the heating coils
on each side of the house. A layer of cold air
moves downward under the roof on each side.
This cold air meets the warm air coming up, the
two intermingle and drop down over the outside
bench. The point at which this drop occurs
will vary with the number of coils turned on
and the difference between Inside and outside
temperature, but it is most commonly found
dropping somewhere over the first two outside
benches.

This mass of air moves across to the cen
ter of the house. It is being warmed as it
moves and therefore rises in the center of the
house.

The longitudinal section shows masses of
warm air rising above the coils across the ga
ble ends of the house. When these masses of
air reach the ridge they move toward each oth
er lengthwise under the roof. The air is
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a. Air movement in cross section of the
house.
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b. Air movement lengthwise of the
house.

Figure 1. Still day, inside temperature 6g°F,
outdoor temperature 22°F.
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a. Air movement in cross section of the
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Air movement lengthwise of the
house.

Figure 2. Wind 5 miles per hour from West-
North-Weet. Inside temperature
6g°F, outdoor temperature 32°F.

cooled as it moves along next to the glass,
and so when the two masses meet in the center

of the house, they drop downward and cause a
cold spot. At the time this pattern was ta
ken, the recorded temperature in the center
of the house was \ degrees colder than the
two ends.

contd. on pg. 8
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The second figure shows the air movement
with a wind blowing 5 miles per hour from the
west-north-west. The recorded outdoor tem
perature was 320 and the temperature in the
house wee 6g°. The wind produced almost no
effect on air movement in cross section.

However, since the wind is very nearly
from a westerly direction it does affect the
longitudinal pattern. The wind blowing
against the exposed west end of the green
house sets up a pressure which forces air In
through the cracks between the panes of glass.
Thus we have two forces acting on the air in
the west end of the house. The Infiltration
tends to force air toward the opposite end of
the house and the warm air from the pipe colls
Is rising. With this combined effect, the
air moving along under the peak is flowing
toward the east end at a greater velocity
than the air coming from that end. The re
sult of this Is that the cold spot is moved
toward the east end of the house as shown in
the figure. Again In this case, the recorded
air temperature at the cold spot was 4 degrees
lower than the rest of the house.

This illustrated how the movement of air
in.the greenhouse can cause uneven tempera
ture throughout the h^use. Numerous attempts
have been made to control this condition by
increasing the size of the heating pipe at
the point where cold spots commonly occur,
but it can be seen that the instability of
these spots makes this Impossible. Experi
ments are now under way in the Cornell green
houses to determine whether the situation
can be corrected by different arrangement of
the pipes. More about this later.
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It should be noted that the degree of
temperature drop and the increase In humidi
ty is not maximum throughout the entire dura
tion of the effect. In fact, humidity in
creased appreciably for something less than
an hour and the temperature was decreaeed
about one-half an hour.

A comparison of the morning with the
afternoon shows that the effectiveness in
increasing humidity Is even lese pronounced
in the afternoon when the temperature is
higher and the humidity is lower than in the
morning. The maximum Increase in relative
humidity was 15$ and the lowering of the tem
perature was Just 2 degrees. This fact has
been noted throughout the season when com
parisons were made between the chart shown
and other days when more severe conditions
of temperature and humidity existed. Conse
quently, when the greatest effect from wet
ting down the house and syringing the plants
is desired, that is, during periods of extreme
ly high temperature and extremely low humidi
ty, the least effect Is obtained.

It appears from this work that some
other means than periodic wetting down the

house must be resorted to if one Is to ob

tain effective temperature and humidity con
trol of lasting duration.

County Florists Visit Cornell

Rookland County florists visited Cornell
October l6 to examine the research In pro
gress. Bill Clark, Rockland County Agricul
tural Agent cooperated with the Rockland
County Florists' Association and made ar
rangements for the group to make the tour.

This Is the first organized county
group to visit Cornell. Staff members of the
Departments of Floriculture, Entomology and
Pathology were on hand to make the trip most
worth while. Cornell extends an Invitation

to other groups wishing to organize similar
visits.

The morning was devoted to an examination
and discussion of research projects and a dem
onstration of the uec of aerosol fumigation.
The afternoon was devoted to an informal dis
cussion of problems troubling the growers and
a demonstration of isolating and Identifying
fungi.

Seasonal Hydrangea Date

Temperature at Ithaca and over most of
the United States this fall has been above
average. The night temperature at Ithaca
dropped to near 50 degrees September 16 and
starting at this time the mean temperature
was below 65 degrees. Prob.-bly flower bud
initiation had not started in most varieties
of hydrangeas before this date.

Much of the Northeast received a heavy
freeze the night of September 23- This
freeze was followed by several other similar
low temperatures during the week. Unless
plants were protected they were probably fro
zen or the leaves injured sufficiently that
they are of little value to the plants. If
much Injury did occur you can expect many
blind shoots next year.

Probably the low temperature period was
long enough to start bud initiation which is
continuing from that date. Most varieties
will be sufficiently budded that leaf removal
and storage in the dark (New York State Flow
er Growers' Bulletin #25) will be possible
this year by November 1 to 7. The leaves
should be in pood condition and exposed to
bright light until that date.

Plants placed in dark storage November
1 to 7 at 330 to 40°F, removed December 2U,
placed at 6o°F will probably force readily
and most of the varieties will make Easter
grown at 6o° to 65°F minimum.
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