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EXAMPLE — DESIGN PROCEDURE

Design Calculations

Assume an all metal framed glass covered
greenhouse 36 ft. wide by 210 ft. long with 6/12
roof pitch and 6 ft. glass side walls on a 2 ft. high
transite wall. The winter wind velocity is 20 miles
per hour and the indoor-outdoor design tempera-
ture difference is 70°F. Find the design heat loss
and select equipment for an overhead heating
system.

From Table 10 the gable loss — 26

From Table 10 the roof loss is
for 200’ length — 637 637,000 BTUH
for 10’ length = 32 32,000 BTUH

Total Overhead heat loss 695,000 BTUH

26,000 BTUH

Applying correction factors found in Tables 12 and
13 for temperature differential, wind velocity and type
construction:

K = 1.04, C = 1.08, therefore KC = 1.04 x 1.08 = 1.12
Corrected overhead heat loss = 1.12 x 695,000 =
778,400 BTUH

It requires 778,400 BTU per hour to provide the
necessary overhead heat for the prescribed design
conditions.

Selection of Fan-Jet Units

Refer to heat distribution capacity Table 8 to de-
termine the size and number of Fan-)Jets needed. Two
Model RC30G Fan-Jets are needed, each having a heat
distribution capacity of 403,000 BTU per hour with
unit heaters rated to deliver this heat at a 60°F rise.

Selection of Tubes

Each Fan-Jet would use 206 ft. of Model JU
tubing. For this application each Fan-Jet would
need unit heaters having an output capacity of
about 390,000 BTUH.

In case overhead structurals would not permit
using 30" tubes then consider four Model RC24F
units, two at each end with the tubes extending to
the center of the house. Each Fan-jet would need
about 200,000 BTUH supplied by unit heaters and
each would need 102 ft. of Model KI tubing.

NEED FOR PERIMETER HEATING SYSTEM IN
COLD CLIMATES

In a typical greenhouse heating system, the lighter, warmer air
rises to the top portion of the greenhouse , while the heavier, colder
air produced along the roof and sidewalls flows down the roofline
and sidewalls to settle on the floor. Unless this natural tendency is
overcome the house will be too hot overhead, yet have cold floors.
This results in poor plant growing conditions and a needless waste
of heat and fuel. The Fan-Jet Overhead System does a good job of
distributing overhead heat in a greenhouse but supplies a rather
limited amount of heat to the perimeter walls of the house. There-
fore, a greenhouse heating system, particularly in colder climates,
should include a perimeter heating system in addition to the over-
head heating system.

DETERMINE PERIMETER HEATING hOAD .
The perimeter heating system should be designed to pro-

vide the total heat loss of the entire wall area. Within reason-
able limits, the overhead and perimeter heating system are

complimentary and one can be increased in capacity and the
other reduced as long as the total input to the house is the
correct amount for all losses.

INSECT SCREENS o , o
Before sizing screens it is imperative that the characteristics

of the exhaust fans be known as different sizes and horsepower
combinations have different maximum performance limita-
tions. Refer to Catalog C29 for fan limitations. It is suggested
that a safety operating range of .05'' static pressure be pro-
vided to account for catching insects and debris. As an example,
if the maximum performance of the fan was .30'' static pressure,
the design calculations would not exceed .25'" static pressure.

In order to maintain the proper cooling (heat removal), it
is necessary that the calculated CFM requirements be main-
tained. If fans were preselected prior to the additions of
screens, the performance or CFM of air could drop below the
calculated requirements. This will resultin an increase in house
temperature, increased electrical consumption and reduced
motor life.

EXAMPLE

A greenhouse calculated requirements of 29,000 Total CFM
has fans selected or installed that deliver 30,000 CFM at .10" SP.

Now, with the addition of screens, the pressure increases
to .20" SP and the fan performance drops to 25,500 CFM.
This is approximately a 15% reduction of CFM, which will
result in an increase of the temperature rise from pad or inlet
to exhaust fans of 15% and approximately 40% increase in
operating cost.

EXAMPLE

A greenhouse that we want to screen both inlet and outlet
(fan discharge) are utilizing two fans that have a maximum
static pressure of .25".

House ventilation requirements: 24,000 CFM.

Maximum fan static pressure 25" sP
Safety operating range —.05" SP
Available operating range 20" SP
Standard operating pressure

before applying screens —.10" SP
Available for screen use 107 SP

Divide available screen use static pressure by number of
areas to be screened. In this example we have two, the inlet
and the outlet areas. it should be noted that the available
static pressure may be divided into any proportion desired (i.e.,
.03" SP for inlet and .07" SP for outlet area) as long as total
available static pressure is not exceeded. For purposes of this
example, we will treat inlet and outlet areas equal. Taking .10"
SP divided by two areas equals .05" SP static pressure available
per screen (inlet and outlet).

Looking at chart 3 for screen material “A” shows that for
.05" static pressure, the velocity is 200 ft. per minute.

24,000 CFM divided by 200 ft. per minute = 120 sq. ft. of
screening required for screen “A” for each inlet and outlet area
(fans). Using two fans will require 60 sq. ft. each of screen
area (120 sq. ft. divided by 2 fans = 60 sq. ft. each).

Now look at chart 3 for screen “B” material. It shows for
.05” static pressure, the velocity is 400 ft. per minute.

24,000 CFM divided by 400 ft. per minute = 60 sq. ft. of
screening required for screen “B” for each inlet and outlet area
(fans). Using two fans will require 30 sq. ft. for each of screen
area (60 sq. ft. divided by 2 fans = 30 sq. ft.).

By looking at the two materials you can see that it will
require twice as much of the screen area of material A" as
material “B” to provide the same air entry into the structure
at .05" static pressure.
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OTHER CONSIDERATIONS

If there are other air entry levels such as roof vents which
lead into a corridor area and allows air to go into individual
greenhouse cubicles or units, it will be necessary to calculate
the additional static pressure of the vent opening area and the
vent screening area.

Vent opening vel = 4005 4 pv

It is also recommended that the screen be kept dry as
possible. This would require putting it on the inlet side of an
evaporative cooling system so that the water is not pulled off
of the pads into the screen.

It is also recommended that the screens be placed on the
inside of the fan where they will not produce as much restriction
as when placed on the discharge side of the fan where the air
is coming off of the blades in a turbulent motion.

If using different materials for inlet and outlet areas, it
would be necessary to look at the performance characteristics
of each material when determining the velocity or screening
area required. Some growers have determined they want a finer
mesh screen on the air entry into the structure with a coarser
mesh material on the discharge or fan area.

DAILY OPERATION

It is highly recommended to use a manometer to measure
pressure in the house. This will allow the grower to know when
to clean the screens following the screen manufacturer's recom-
mended methods. If the screens are allowed to accumulate
with insects or debris the result will be a static pressure buildup
which will then result in reduced air flow through the structure
and a resultant higher temperature in the greenhouse structure.

SERVICE AND

FANS

Guards should be installed before operating fans which are
within reach of personnel.

The fan shaft bearings are prelubricated and sealed and no
service is ever required.

The motor bearings are prelubricated and should not require
relubrication until after 5 years of continuous duty or 10 years
of intermittent duty. Consult information printed on motor for
lubrication instructions. Both the fan shaft and motor bearings
should be protected from the weather or from direct exposure
to water, paint and chemicals.

Belt tension should be checked after first month of opera-
tion and every two months thereafter. A firm thumb pressure on
the belt midway between the pulleys should depress the belt
about % inches. Use of belt dressing is not recommended on
V belts.

When replacing worn belts, closely inspect the motor pulley
for a “shoulder” worn in the V groove. Replace the pulley if a
shoulder exists. Do not replace with a larger diameter pulley as
this will overload the motor. Special high quality belts are
used on Windmaster fans. For your protection order replace-
ments from your Acme distributor stating fan model and

-serial number.

Automatic belt tighteners are available for Windmaster fans to
provide optimum performance and longer belt life.
PAD SYSTEM

The holes in the overhead pipe distributor for the pad system

Static Pressure
(Inches W.G.)
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If one point is known on the curve then others can be
calculated. The formula is:

I

c\pv

v = face velocity
¢ = resistance constant
pv = velocity pressure

Y

Calculate the constant, ¢, using the tested data then develop
other points using tested constant and selected velocities.

MAINTENANCE

must be kept open and periodic clean out should be done when
necessary as described in the Water System section under
Piping & Pumping, page 12.

The sump will require periodic draining or flushing-out to
remove the accumulation of sediment. The filter in the pump-
to-water distributor pipe system should be flushed out weekly
or as needed. The pump and piping system should be drained
before cold weather to avoid freeze damage.

The pumps are of the centrifugal type, positive self-priming,
and when once filled will reprime themselves without aid
of auxiliary devices. The pumps come equipped with a self-
lubricating mechanical shaft seal which requires no oil or
grease. Should the shaft seal begin to leak or the pump lose
its prime, the seal should be replaced to insure proper operation
of pump.

An important point in maintaining a good pad condition is
the water quality. As the water is continuously evaporated and
replaced by fresh water, the salts and minerals are |eft behind
in the recirculating water. As these impurities become more
concentrated they build up in the pad. It first appears as a frosty
deposit on the outside of the pad but can be reduced or even
eliminated with proper bleed-off of the recirculating water.
Depending on the hardness of the water and the intensity of
the evaporation the rate of bleed-off water should range from
1 to 2% of the recirculating water. For Kool-cel pads a bleed-off
should definitely be considered as these pads, if properly cared
for and maintained, can last for many years.

FOR MORE INFORMATION REFER TO CATALOG C29
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