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Are you and your greenhouses ready for

another hot summer?

By A.J. Both

Maintain ventilation
equipment before
warm weather starts

GROWERS CAN USE A RANGE of
control strategies to reduce tempera-
tures and humidity levels, including
increasing air exchange (ventilation),
reducing incoming radiation (glaz-
ing materials and shading), using

air conditioning (evaporative cool-
ing) and producing plants that are
tolerant of higher temperatures. It

is important to properly service the
equipment used to maintain opti-
mum growing conditions inside your
greenhouse during the warmer part
of the year.

Maintaining equipment
Mechanically ventilated green-
houses require louvered inlet open-

ings, exhaust fans, controls and
electricity to operate the fans. In
a naturally ventilated greenhouse,
the same maintenance issues apply,
except for the use of exhaust fans.
Louvered inlet openings are often
controlled by an electric motor or
other type of actuator attached to
a chain or push rod. Window-type
openings are often adjusted using
a rack-and-pinion system operated
by a motor attached to a low-speed
gear box. The motors and other
types of actuators, gear boxes and
rack-and-pinion systems require
periodic lubrication. Consulit the
owner’s manual or contact the man-
ufacturer to make sure the correct
type of lubricant is used. In some
cases, adjustments of limit switches
(e.g., to stop the motor/actuator
when the ventilation window is fully
opened or closed) need to be made.

This fully opened side-wall ventilation window
is in a mechanically ventilated greenhouse.

While checking system compo- the alignment of fan blades and
nents, it is recommended to also checking the proper installation of
check the overall performance. The protective guards, are often done
openings should perform as intended by growers and can significantly
(e.g., they open and close completely, improve the operation and safety
all components align properly). of the ventilation fans.

Ventilation fans can be direct- While an electrician is on hand
driven, gear-driven or belt-driven, to check the fan motors, consider
indicating how the electric motor having him do an inspection of the
is attached to the fan blades. These entire electrical system. Conduct-
motors can be single-speed, multiple- ing periodic inspections can reveal
speed or variable-speed, each type electrical code issues that need to
increasing the level of performance. be addressed as well as reduce the

Servicing fan motors is typically risk of electrical shortages that may
done by a licensed technician. Other cause work interruptions or worse,
adjustments, including making sure may result in personal and/or prop-
the drive belt is not worn and is erty damages.
properly aligned and has enough Checking and adjusting control
tension, cleaning and checking systems can be as simple as adjust-
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ing the setting on a thermostat

or much more complicated in the
case of a computer-control system.
Computer-control systems typically
include both high (115 volts of alter-
nating current and higher) and low
voltage (typically less than 24 volts)
components and wiring. System
adjustments can be made through
the software that allows for user
interaction. However, it is recom-
mended that servicing the electrical
parts of the control system be done
by a service technician or a knowl-
edgeable electrician.

Ventilation operation
Greenhouse ventilation systems
are designed to provide sufficient air

exchange and appropriate air dis-
tribution throughout the structure.
Exhaust fans determine the air-
exchange rate, while air distribution
is most influenced by the ventilation

inlets. In some greenhouses, addi-
tional circulation fans provide air
distribution by moving air within the
greenhouse, but without providing
any exchange with the outside air.

In a tight greenhouse, exhaust
fans create a small vacuum (negative
pressure) that causes air to enter the
greenhouse through the ventilation
inlets. This vacuum is called the
static pressure difference and links
the fan and inlet performance. There
are three primary features to check
when evaluating a mechanical venti-
lation system:

1. Static pressure difference.

2. Fan capacity.

3. Effectiveness of the inlet
opening.

Static pressure

Static pressure difference is the
driving force for air movementin a
ventilation system. Air moves from

areas with a higher static pressure
to areas with a lower static pressure.
Air enters or leaves a greenhouse
because the interior static pressure
differs from the outside.

Static pressure differences can be
measured with a manometer that
indicates pressure changes displayed
by a colored fluid level. In green-
houses, the static pressure differ-
ence between the ventilated space
and outside is measured in inches
of water. By maintaining a relatively
constant static pressure difference
between the inside and outside air,
the speed of the air entering through
the ventilation inlet will also be rela-
tively constant. This inlet speed is
important to ensure proper mixing
of the incoming outside air with the
greenhouse air.

In mechanically ventilated
systems, the static pressure differ-
ence should be maintained
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at approximately 0.05 inches of
water with an acceptable operating
range of 0.03 to 0.13 inches. Interest-
ingly, few greenhouses monitor the
static pressure difference.

Care must be taken in positioning
the tubes connected to the manome-
ter measuring ports. Be sure they are
not exposed to moving air, which
would result in the measurement of
“yelocity” pressure. A manometer
should be permanently installed to
provide an indication of the static
pressure difference. This can be
accomplished using an inexpensive
inclined manometer or a manometer
with an electronic control capacity
for inlet opening positioning.

Ventilation fans

Greenhouse ventilation fans are
typically selected for their operating
performance at 0.10 to 0.125 inches
of water pressure to account for

exhaust fan design and inlet restric-
tions. Even higher operating perfor-
mances are desirable when insect
screening is installed, especially
when screens with small opening
sizes are used. Dirty fan blades can
significantly reduce the efficiency of
exhaust fans.

Fan capacity (cubic feet per min-
ute) is determined by multiplying the
average exhaust air speed (feet per
minute) by the area of the fan face
(square feet). The average exhaust
air speed can be determined using a
vane anemormeter. A representative
number of readings are taken across
the outlet opening as close to the
outlet as safely possible. These num-
bers are averaged to determine the
average exhaust air speed.

Another way to determine fan
capacity is by measuring the fan
blade rotational speed in revolutions
per minute (rpm). The amount of air

This greenhouse has an internal
evaporative cooling pad (left) and
an external insect screen (right).

a fan moves is directly proportional
to its rotational speed.
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A drive motor and a gear box raise a vertically
operated side-wall ventilation window.

Fan blade rpm and rated airflow
capacity are often listed on the hous-
ing nameplate or can be obtained
from the manufacturer. For belt-
driven fans, motor rotational speed
will typically not equal blade rpm.

Fan rpm can quickly indicate if
belts are loose or worn or if the
supply voltage is too low. Inadequate

~wiring can lead to substantial voltage

drops, causing fans torun at a
lower rpm.

Fan rotational speeds can also
be measured using a strobe light or
tachometer. Tachometers that are
pressed against the center of the
fan shaft should be used carefully
so that no personal or equipment
damage occurs if the tachometer
shaft slips off the fan shaft.

The effectiveness of the inlet
opening is characterized by the inlet
air speed that should be quite high,
700 to 1,000 feet per minute (fpm),
to ensure proper mixing with the
greenhouse air. Air speeds across
inlet openings are not uniform. The
air speed will be zero at the edges
of the inlet and typically increases
to its maximum near the middle
of the inlet opening. A small-head
vane anemometer or a hot-wire
anemometer can be used to measure
air speed across the opening of the
inlet to determine the maximum air
speed reading.
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