
SHOULD HAF BE USED WITH VENTS OPEN?

Jay S. Koths

Tender rose leaves often burn on sunny days following
a series of cloudy days. Shade will avert this. So will
wetting down with water through a sprinkler system. It now
appears that horizontal air flow (HAF) will also reduce
burn.

Shading the glass during spring months may be
beneficial on sunny days but it also decreases the light
available for photosynthesis on cloudy days. Eliminating
or reducing the shade is desirable except, perhaps, during
summer heat when temperature reduction is needed.

Wetting down roses and other crops to alleviate the
effects of intense light also has drawbacks. It may
interrupt efficient work and foster diseases.

HAF appears to reduce burning by reducing leaf
temperature. This is akin to the way it increases leaf
temperature at night. The temperature of a leaf is
determined by 1) the balance between radiant energy
received and given off, 2) heat transferred to or from the
air by the leaf and 3) the energy required to evaporate
water.

Radiant energy loss at night cools leaves a bit below
air temperature since less energy is radiated back to them
by the cold roof. This loss of heat is replaced by heat
from the slightly warmer air (the difference is not likely
more than 2 F). Moving the air past the leaf hastens the
transfer of heat to the leaf and decreases the net effect

of radiation loss.

During sunny days the reverse is true. This radiation
is also received by the tender young leaves and they become
warmer than the air, as much as 1 F. They dispell the
additional heat by radiating it, by warming the relatively
cooler air and by evaporating water. Moving the air past
the leaf increases the transfer of heat to the air and also

speeds evaporation of water, cooling the leaf.

The advantages of HAF have been listed previously:

1) The cost of installation is only a fraction of that of
other air movement systems.
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For pot plants (6 inch pots) you will need about 1/2 pint
per watering. On greenhouse tomatoes 1/2 to 2/3 gallon per
square foot per watering will give the plants a good soaking.

To calculate the time necessary to water a bench with a
hose, turn the hose on just as though you were watering. Find
the time in seconds required to fill a 5-gallon pail. Measure
the bench area (a 42" bench 90 feet long equals 315 square feet)
Now multiply the time in seconds by the number of square feet.
Divide this number by:
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For those of you who like formulas, here it is:

Time to apply
3/8 gal./sq.ft.

bench
i c \ time to fi11area (sq.ft.) x _ . . , *

5-gal. paiI (sec)
800

ft.

When using a good breaker, a higher pressure can be
used and the water applied faster without washing.

A low pressure should be used for pot watering. To
determine if you are applying 1/2 pint per 6 inch pot, set
the faucet to the desired pressure and find the time in
seconds to fill a 5-gallon pail. Dividing this time into
4800 will give you the number of pots you should water in
one minute.

No. of pots you should 4800 ^___^
water per minute ™ Time to fill a 5"gal. pail (sec.)

While the hand method of water application is still
widely used, it has many disadvantages. It is time consuming,
often requires key personnel and the application of water is
rarely uniform.

For these reasons many growers are now automating part
or all of their watering systems.
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WATER SUPPLY

A correctly designed water system will supply the amount
of water needed each day throughout the year. This amount
will depend on the area to be watered, crop grown, weather
conditions, time of year and whether the heating or venti
lating system is operating. The maximum requirement is about



Weight of Soil Mo?sture--One pot plant on a bench is used
as a control. This plant sits on a scale that is adjusted to
trip a switch when the moisture level gets below a certain
level. This setting has to be adjusted as the plant grows
to compensate for the added plant weight.

Light Accumulators—This device utilizes a photoelectric
cell and counter to activate a solenoid valve after a pre
determined quantity of light has been received. It is based
on the idea that increased light causes increased evaporation.
It does not take into account air movement or variations in ^
soil texture.

Evaporation simulators—A stainless steel screen is used
to simulate a leaf. This screen is located among the plants
and receives the same amount of water as the plants do. The
screen is attached to a switch which activates a solenoid
valve when the water that has collected on the screen evapor
ates. This device is limited to use with misting systems.

Soil Moisture Conductivity—Several devices relate soil
moisture to electrical conductivity. When the soil dries to
a preset level, the electronic circuit activates the solenoid
valve.

Most of the above devices use a timer to shut off the
water supply after a predetermined length of time.

HOW MUCH WATER

The amount of water required to supply the moisture a
crop needs depends on the type of soil or soil mix and the
size and type of container or bed. A proper watering tech
nique should provide 10 percent more water than is necessary
to allow leaching. This will reduce salts and insure good
fertilizer distribution. Frequent light sprinklings induce
shallow rooting and may increase soluble salt concentration.

Below is a handy formula to determine the gallons of
water needed per square foot to thoroughly water a bench.
Multiply the bench area (in square feet) by the depth of
soil in inches and divide by 15.

(sq. ft. bench) x (depth in inches) Number of gallons
15 ~ required per square

foot to give 10%
leaching.

This formula is appropriate for light soils,
heavier soils divide by 12 instead of 15.
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2) Only 1/3 to 1/2 as much power is required, especially
with permanent split capacitor (or split phase) fan
motors.

3) Little maintenance is required.

4) Temperatures are uniform; both hot and cold spots are
eliminated.

5) Stratification of warmed air is practically
nonexistant, reducing the air temperature in the ridge
and thereby reducing heat loss.

6) Humidity within the plant canopy is reduced.

7) Moisture condensation on plants is reduced aiding in
disease control.

8) Carbon dioxide utilization is improved since the
leaves are "scrubbed" by the air.

9) NO CO- distribution system is required.

10) Air infiltration (and heat loss) is reduced.

11) (and now add) Leaf temperatures under bright sunshine
are reduced.

This reverses our previous thoughts on the use of HAF
during ventilation periods. If the air in a greenhouse is
circulating in a coherent horizontal pattern, less should
be exiting through glass laps, holes or the open
ventilators. Should HAF be used during ventilation? If
fan/tube ventilation (exhaust fan induced ventilation
through a convection tube, similar to a fan-jet without the
blower and the tube connected directly to the outside air)
is used, HAF may improve ventilation. Under cross
ventilation, with fans and openings opposite the fans, HAF
should not be used. With top vents, it appears that HAF
may have merit until the temperatures are excessive and the
vents are fully open. Perhaps HAF should then be turned
off.

This concept has been developed over a period of more
than thirty years. Using HAF during venting is a new
concept. We will keep you informed regarding fine tuning
the practice.
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