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INTRODUCTION

Greenhouse gardening is rapidly becoming a popular hobby in the United
States. Greenhouses are also used for horticultural educaticn in high schools
and other institutions. In many situations, greenhouses can be self sup-
porting and serve as a source of income for the part-time grower or vo-ag
department.

Plastic covered greenhouses are relatively easy to construct and are
relatively inexpensive. Construction materials, however, are considerably
different in cost and durability. This manual is designed to analyze and

compare costs for plastic greenhouse construction.
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OBJECTIVES

The objectives of this thesis were to analyze the costs of a number
of construction materials used for plastic greenhouse construction. Con-
siderations were made for those types of greenhouses suitable for part-time
production or educaticnal use.

Results will be published in bulletin form by the Kansas State

Agricul ture Experiment Station.
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Polyethylene was introduced in 1938 and since then has become an im-
portant greenhouse glazing material. Plastic films can reduce the initial
cost of greenhouse construction. Plastic covered greenhouses can be con-
structed by the hebbyist or educational institution, which also reduces the
initial cost.

Another plastic material, fiberglass, has alsoc gained in popularity since
its introduction. However, fiberglass is more expensive than flexible plastic
materials.

Even span and quonset greenhouses are common greenhouse structures.
Three sizes were analyzed for each type of greenhouse, and construction costs
were compared on a cost per square foot basis. The three sizes considered
for the even span greenhouses were 20 ft. X 36 ft., 25% ft. X 54 ft., and
25% ft. X 104 ft. The three sizes considered for the quonset greenhouses
were 20 ft. X 36 ft., 30 ft. X 44 ft., and 30 ft. X 88 ft. Commercial plans
were used to estimate costs for both even span and quonset greenhouses.

Prices for construction materials were obfained from commercial cata-
logs (1, 2, 3, 4) and from local (Manhattan, Kansas) building supply dealers.
All components were included in the cost estimations. The houses were com-
pared on the total cost for materials and on a cost per square foot basis.

Information concerning the calculation of environmental control require-
ments were estimated from the Acme Engineering Handbook (5). The heating
requirements were determined and the costs for fuel were estimated from

Kentucky plan number KY 11811-4 (6).



THE FOUNDATION

The main purpose of a foundation is to bear the weight of the green-
house. A good foundation is especially important in areas that have freezing
and thawing conditions. The foundatiens considered in this analysis were
individual footing at each stud or pipe bow. The size of the footing for
the even span and quonset greenhouses were scaled from the plans. The
footings for the even span greenhouses are 2 ft. by 2 ft. by 1 ft. deep, and
have a 1 foot column of concrete above it to support thg studs. The footings
for the quonset greenhouses were estimated at 1 ft. by 1 ft. by 1% ft. high.

The cost for materials to mix cqncrete was compared to the cost for
pre-mixed concrete. It was determined that the materials for concrete would
cost $16.57 per cubic yard when mixed at the site. Pre-mixed concrete costs
$16.70 per cubic yard, and was used for this analysis. Costs for labor and
trenching were not considéred.

The costs for foundations for quonset greenhouses are less than the
costs for even span greenhouses. The size of the footings required for the
quonset houses are not as great as for even span greenﬁouses. The guonset
greenhouses require less cubic feet of concrete than the even span greenhouses

(Table 1).
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THE FRAME

The selection of a building material for the frame is an important
consideration of greenhouse construction. in this study, wood is con-
sidered for the even span greenhouses and metal is considered for the
quonset greenhouses.

The cost for Douglas fir frames are estimated at 26.5 cents per board
foot of material and the cost for redwood frames are estimated at 30.5 cents
per board foot of material. 1In this analysis, copper naphthanate (10%) is
considered as a preservative for both species. Paint, which is not a pre-
servative, is also included for beautification. An o0il base paint should
not be used because it has a tendancy to blister and peel. Exterior acrylic
and latex paints should be used (7).

There are a number of ways to apply a ﬁreservative, however, the pres-
sure method is the best. When the preservative is applied at the construction
site, a cold soaking method is superior to a brush treatment. Soaking allows
more penetration of the material intb the wood although it is less effective
than the pressure method (7).

The costs for redwood and Douglas fir frames including components are
illustrated in Table 2. The total frame cost increases as the size of the
greenhouse increases. However, the cost per square foot of floor area
decreases with increasing greenhouse size. The cost for redwood remains

consistently greater than the cost for Douglas fir, Fig. 1.



Table 2. Cost analysis in dollars for even span greenhouse frames.
720 £t.° 1377 £t.° 2652 f£t.”
Quantity Cost Quantity Cost Quantity Cost
Frame Materials
16 d galvanized
nails @ $.18/1b. 25 lb. 4.50 50 1b. 9.00 100 1b. 18.00
Greenhouse white
paint @ $6.80/
gallon 3 gal. 20,40 4 gal. 27.40- 6 gal. 40.80
Wood preserva-
tive @ $4.00/ .
galleon 11 gal. 44,00 16 gal. 64.00 22 gal. 88,00
3t¥6'-8"
aluminum door 1 door 37.95 1 door 37.95 1 door 37.95
%rux8|rx3|6n
exterior ply-
wood @ %11/
sheet 1% sheets 16.50 2 sheets 22.00 4 sheets 44.00
Accessories
(total) 123.35 166.00 240.71
Douglas fir 532 bd.ft. 141.01 1082 bd.ft 286.66 1900 bd.ft. 503.51
Douglas fir
w/acc 264,36 452,66 743.82
Douglas fir
w/acc/ft. « 3672 .3287 « 2805
Redweod 532 bd.ft. 162.31 1082 bd.ft. 325.76 1900 bd.ft. 578.86
Redwood
w/acc 285.66 495,76 816.57
Redwood
w/acc/ft. . 3968 - «3600 « 3090




THIS BOOK
CONTAINS
NUMEROUS PAGES
WITH DIAGRAMS
THAT ARE CROOKED
COMPARED TO THE
REST OF THE
INFORMATION ON
THE PAGE.

THIS IS AS
RECEIVED FROM
CUSTOMER.




Cost in dollars/sq. ft.

« 37

.36

«35

.34

«33

Figure 1. Cost per square foot of floor area for Douglas
fir, redwood and galvanized steel pipe frames
with components.

\\ - Douglas fir (even span)
\ — — — — Redwood (even span)

\\ ————— Galvanized steel pipe (quonset)

10 15 20 of 20

Square feet_x 100



Materials other than wood are used for greenhouse construction. For
this analysis, 1 inch galvanized steel pipe is used to estimate the framing
costs for the quonset greenhcuses. One-inch galvanized steel pipe is used
for the sides and top to suppert the glazing materials, and Douglas fir is
used for the end walls.

Electric conduit, which is often used for small quonset greenhouses
was not considered in this analysis. Several 10 to 16 feet wide structures
using 1/2 or 3/4 inch electric conduit have given satisfactory results (8).
Conduit is not considered to be structurally sufficient for even the smallest
20 feet wide house. The next larger size of conduit is 1 1/2 inches at 43
cents per foot of material, which is greater than the 42.5 cents per foot
for galvanized steel pipe. Therefore, the larger sizes of conduit would
exceed the costs for galvanized steel pipe.

The cost per square foot of floor area for the quonset frame and com-
ponents decreases as the floor area increases from 720 to 2640 square feet
(Table 3 and Fig. 1). The costs for the quonset frames are consistently
-greater than the frames for even span greenhouses (Fig. 1). However, the
cost for the quonset greenhouse frames becomes nearer the cost for the even
span greenhouses as the floor area increases. The costs for the components
and for the framing materials remain greater for the quonset greenhouses
at all sizes (Tables 2 and 3). The cost for the materials increases ét a
progressively faster rate for the quonset greenhouses than for the even span

greenhouses,



Table 3. Cost analysis in dollars for quonset greenhouse frames.

720 ft.

1320 ft.2

2

2640 ft.

Quantity

Cost

Quantity Cost

Quantity

Cost

Frame Materials

1" gal. steel
plpe bows @
$.425/ft. w/
connectors 10 bows
1%"X25" gal.
pipe stakes
@ $.5629/ft. 20 stakes
3/4" gal.
pipe purlins ,
@ $.2978/ft. 3 purlins
1%" gal.
pipe straps
@ $.09 ea. 32 straps
3 1X6 1 _8"
aluminum door 1 door
211xaunx10|
Douglas fir
@ $.265/
bd.ft. 53.4 bd.ft.
2"XB"K12!
Douglas fir
@ $.265/
bd.ft. 96 bd.ft.
2!|x4l|x8 ]
Douglas fir
@ $.265/
bd.ft. 166.2 bd.ft.
Wood pre-
servative
@ $4/gal. 2 gal.
Cost for frame

and components

Cost for frame
with components/
sg. ft.

131.70

23.40

32.16

2.88

37.95

14.14

25.44

44,05

8.00

319.22

4447

12 bows 242.25

24 stakes

28.14

3 purlins 39.22

38 straps 3.38

1 door 37.95

29.9 bd.ft. 21.18
116.8 bd.ft. 30.96

372.3 bd.ft. 98.63

5 gal. - 20.00

521.71

23 bows

44 stakes |

3 purlins

75 straps

1 door

79.9 bd.ft.

252.9 bd.ft.

476.10
51.48
78.§;

6.75
37,95 .

21.18

67.03

372.3 bd.ft. 98.63

6 gal.

24.00

861.74




GLAZING MATERTALS

The type of pléstic chosen as a glazing material will dépend upon the
initial cost of the material and the use intended for the structure. Light
transmission is an important consideration, howevef transhission through

‘plastic films is adequate for most crops. The light transmission through
plastic materials is approximately 80-90 percent and is 90 percent for
glass (8).
Three types of plastics are used for this cost anaiysis. Polyethylene
film is ﬁhe least expensi§e per sguare foot of maferial, polyvinyl chloride
is intermediate in cost, and_fiberglass is the most expensive material con-'
sidered per square foot of material.
Polyethylene is the least durable material.considered, and has a
| tendancy to deteriorate in sunlight. Therefore, polyethylene film should be
~replaced.annually when used és the outside glaziﬁg material (9). Ultraviqlet
resistant polyethylene film has been developed that is more durable in sun-
light, although it is more expensive. The uvl polyethyiéne is ﬁore:durable
than standard polyethylene, but it will not.remain durable for two summers
in mosf locations in Kansas. Howéver, it will remain durable for two winters
and one summer. Polyethylene varies 1n costs.from 0.5 cents to 2.5 cents per
square foot of material (8).

The least expensive material is 4 mil polyethylene when compared on a
cost per square foot of material basis. However é mil UV at a cost of 2.19
cents per square foot is used for comparisons of polyethylené with polyvinyl

chloride and fiberglass.

1'U1 traviolet light résistant
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Polyvinyl chléride (PVC) is the most durable flexible plastic and re=~
mains duréble for two or more years. Polyvinyl chloride film costs 3 to @
cents per square foot of material, and is the most expensive flexible plastic.
Polyvinyl chloride is available in 3 to 12 mil thicknesses (B). For this
analysis 8 mil polyvinyl chloride film at 9 cents per square foot of material
is considered.

There are accessories required for the installation of flexible plastic
glazing materials. Accessories add appreciably to the cost for installation
and vary in cost depending upcn the options considered. For this analysis
the minimum number of accessories were included. _Accessories that are
included in the éost for flexible plastic films installed on gquonset green-
houses are galvanized quick ties, 3/4 inch staples, and 20 gauge galvanized
wire. The accessories used for the installation of flexible plastic films
on even span houses are.not the same as those used on quonset houses.
Accessories included for the installation of flexible plastics on even span
greenhouses included 20 gauge wire, plastic ﬁressure tape, and staples.

The most expensive material, on a cost per:square foot of material
basis, considered in this analysis is fiberglass. FPiberglass is available
in thickness ranging from .030 inches to .090 inches (8).

Prices for fiberglass range from approximately 20 to 75 cents per
square foot of material (8). Five ounce fiberglass is used for comparisons
with peolyethylene and polyvinyl chleoride for this analysis.

The cost for installation of fiberglass includes other components which
are necessary for 1ts installation. The necessary components are different
for even span greenhouses than for quonset greenhouses. Even span houses
require more accessories than quonset greenhouses. The cost for accessories

for even span greenhouses increases as the size of the house increases,
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however, because of the quantity that materials are available in the cost
of accessories for all quonset greenhouses remains constant.

The accessories included in the cost analysis for even span greenhouses
glazed with fiberglass are: a standard ridge cap; diagonal white foam strips;
horizontal rubber strips; vertical rubber strips; 2 inch aluminum screw nails;
neoprene washers; and-riVets; Accessories included in the cost analysis for
quonset greenhouses glazed with fiberglass are: screws; polyethylene closures;
2 inch aluminuh screw naills with washers; and 1% inch aluminum screw nails
wiéh washers. |

The costs for 6 mil UV polyethylene, 8 mil polyvinyl chloride, and 5
ounce fiberglass are compared in Table 4 and Fig. 2. The cost per square
foot of floor area for the glazing materials installed oh even span and
quonset houses is also illustrated.

The cost to glaze a 720 square foot even span greenhouse with 6 mil UV
.-polyethylene is $32.83 for material and $104.76 with accessories. The acces-
sories for both polyethylene and polyvinyl chloride are the same. To cover
the same house with polyvinyl chloride would cost $134.91 for glazihg material
and $206.84 with accessories. Under most circumstances the accessories could
be reused, the most expensive being the galvanized wire. Initially it would
cost $102.08 more to glaze the greenhouse with polyvinyl chloride. If the
6 mil UV polyethylene film would last for 1% years and the polyvinyl chloride
would last for 3 years, the polyethylene would have to be replaced twice for
everytime the polyvinyl chloride was replaced. During a three year period,
it would cost $65.66 to cover the gréenhouse with 6 mil UV polyethylene and
$104.76 for polyvinyl chloride. The cost for 6 mil UV polyethylene during
a three year period is approximately €3 percent of the cost fof polyvinyl

chloride. However, this analysis does not consider labor. When labor is



Cost in dollars/sq. ft.
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Figure 2. Cost per squarec foot of floor area
for polyethylene, polyvinyl chloride,
and fiberglass with accessories.
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a factor, the addiﬁional cost for labor may be sufficient enough to justify
the use of polyvinyl chloride.

Fiberglass glazing materials for all size houses are more expensive
for even span than quonset greenhouses. Costs per square foot of floor
area for even span greenhouses are greater than for quanset greenhouses
(Fig. 2). The primary reason is that the cost of accesscories for even span
greenhouses 1s initially greater than for quonset greenhouses (Table 4). The
costs for accessories for even span greenhouses also increases with an
increase in floor area, whereas the price is constant for the quonset green-
houses. The price for guonset greenhouse accessories remains constant
because of the qﬁantities in which they are available.

To cover a 720 square foot quonset greenhouse with 6 mil UV polyethylene
it will cost $31.63 for the materials. It will cost $462.40 to cover the
same house with 5 ounce fiberglass. If the useful life of the fiberglass
were 12 years, and if the polyethylene were replaced every 1% years, the
polyethylene would be replaced eight times ddring the useful life of the
fiberglass. It will cost $253.04 to cover the greenhouse with 6 mil UV
polyethylene for a twelve year period and $462.40 to cover the same green-
house with fiberglass. These costs do not include accessories. The cost
for polyethylene is approximately 55 percent of the cost to glaze the same
greenhouse with 5 ounce fiberglass. Labor is not included.

To glaze a 720 square foot quonset greénhouse with polyvinyl chloride
will cost $129.99 for the glazing material, and $462.40 to glaze the same
greenhouse with fiberglass. During twelve years the polyvinyl chloride, if
replaced every 3 years, will cost $512.96. It will cost approximately 10

percent more to glaze the greenhouse with polyvinyl chloride over a 12 year



period. If labor were included the cost would be greater. Comparisons cf
costs for the glazing material used in this analysis can be made by using

Table 4.

15
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ENVIRONMENTAL CONTROL

Heating and Ventilation

The temperature of a small greenhousé may be adequétely controlled by
using a fan-jet system. The system is designed to distribute the air heated
" by horizontal type unit heaters, uniformly throughout the houée. The system
also provides ventilation during the spring and fali;

The heating requirgments (BTUs/hr) for the greenhouses in this analysié
are estimated for a temperature difference of 70°F and a wind velocity of
15 mph. The temperature difference is the difference between the outside
design temperature and the temperature that is to be maintained within the
greenhouse (5). The heat requirements for quonset and even span greenhousés_
are illustrated in Table 5.

All of the houses considered have a cohstructién factor of 1.00 except
the fiberglasé covered wood house, which had a construction factor of .95.
The construction factor is an indication of the relative ability of a
maferial to conduct heat. Two layers of polyethylene have a construction
‘factor of .70 and one layer of polyethylene has a factor of 1.00. This
indicates that the use of two layers of polyethylene should reduce the
heating requirements and heating costs by 30 percent (Tables S and 6). Cost
for horizontal discharge gas fired unit heaters with sﬁfficieﬁt capacity to -
supply the necessary heat.when one layer of giazing material is used is
compared to the cost for the same type heater needed when an inside layer of
polyethylene is used is compared in Table 5.

The cost for an inside layer of polyethylene justifies its use. The
costs for a layer of 6 mil polyethylene compared to the difference in costs

that can k2 realired by its inctallation are illustrated in Table 5.
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The cost for an inside layer of polyethylene is justified on the basis
of initial cost for the heater. The inside layer of polyethylene should
last more than one year because it will be exposed to fewer adverse condi-
tions than the outside layer. The cost of a heater for a quonset greenhouse
rwith 2690 square feet of floor area is reduced by $135.00 when an inside
layer of polyethylene is used. - The additional layer of polyethylene costs
$53.22 which allows an initial cost difference of $72.78.

A gas fired horizontal discharge heater is the type used for this cost
analysis. This type was selected because it is least expensive to operate
when natural gas is available. The costs for heater units also includes
other components which are necessary for the operation of the heating units
(Table 7). The cost relationship for heating units in even span greenhouses
is illustrated in Figure 3.

Three types of fuels are used for cost per year cdmparisons. The
estimates are based on 17 cents per gallon for fﬁel oil, 15 cents per gallon
for LP gas, and 55 cents per 1000 cubic feet for natural gas. Natural gas
has the lowest cost annually, and LP gas has the highest. Costs for the
fuels considered and a comparison of costs when an inside layer of poly=-
ethylene is used are illustrated in Table 6.

Considerable reductions in fuel costs are realized when an inner layer
of polyethylene is used. A 2640 square foot quonset greenhouse required
$110 annually to heat with natural gas. When an inside layer of polyethylene
is used $33 can be saved annually. This annual savings will reduce the cost
for the additional layer of polyethylene to $14.22 initially. This will
allow an initial cost difference of $119.78 for the smaller unit heater.

The inside layer of polyethylene could be replaced biannually for 14 years

without adding an additional expense.
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| The reduction in annual fuel costs increases when fuel oil or LP gas is
used. A quénset greeﬁhouse with 2640 square feet of floor areé, when heated
with LP gas, will have an annual reduction of $102 when an inside layer of
polyethylene is used. This reduction will mdre than cover the $52.22 required
for the additional layer of polyethylene. Thérefore, as ﬁhe cost for fuél
increasés, an additioﬁalklaygr of polyetthene becomes moré important.r

All of the quonséf greénhouses require less BTUs/hr than the even span
greenhouses (Table.S).' The costs for heating units.(per sq. ft.) for the
larger quonset greenhouses is also less than the costs fér the larger even
span greenhouses. The coéts per square foot of floo: érea may be greater for
quonset greenhouses in socme instances.

Often the quonset greenhouses require considerabl& fewer BTUs/hr than
the eQen span greehhouges;'which is.notrindicated by the pricesr(Tablés 5 and
7). This is because the éapacity between uﬁit heaters has é large range.
"“The 1320 sguare fo§£ guonset house requires 130,000 B?Us/hr aﬁd the 1377
square foot eveﬁ spaﬁ gréenﬁouse requireé 140;OOOIBTUs/hr. However, the next
lower capacity heater has a capacity of 120,000‘BTUS/ hr, which is not large
enough for the qucnée£ greenhouse: ‘The 140,000 BTU heatér is wkad for buikh
greénhouses. There is a iarge increase in the cost ber squére foot of floor
area between the large §uonset and large even span greenhouses because the
large even span greenhouse required a larger unit heater to obtain the |
required BTUs/hr. |

Commercialiy, an inner layer of polyethylene is often not used on
glass houses or other permanent houses because of the inconvénience of
installation and the cost for 1a50r; 'The.additional layer is justified
when labor is not a factor and when crop growth will not_be_iﬁpaired by

reduced light transmission.
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Cooling

Cooiing is accomplished by the fan and pad cooling system, which helps
to maintain a desirable temperature and helps to avoid temperéture extremes
during the summer. The requirements for the cooling system are estimated for
an elevation of 1500 feet, a light intensity of 5000 fooct candles, and a
temperature difference within the house of 7DF. At higher elevations there
will be greater light intensities, which will cause greater temperatures in
the greenhouse. These factors will cause the fan and pad requirements to
increase. The volume of air (cubic feet per minute) required to cool the
greenhouses under consideration is illustrated in Table 8.

Aspen pads.are used with recirculated water to cool the incoming air.
As the size of the house increases, the square feet of pad area increases
(Table 8). Pad to fan distances of 100 to 200 feet are optimum and distances
over 200 feet should be avoided (1). All of the houses considered have
distances of less than 100 feet, except for the large even span greenhouse.
Therefore, a factor was used to compensate for the short fan to pad distances.

The cooling system is composed of a number'of components, which are
' necessary for the éystem to function. The total cost for the cooling
system decreases as the square feet of floor area increases (Table 8 and
Fig. 4).

The costs for the cooling systems for even span and quonset houses
are the same, because the shape of the house has little influence on ccoling
requirements. However, there are slight differences in the costs per square
foot of floor area. This is because there are a few less square feet of

floor area in the quonset greenhouses than in the even span greenhouses.
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Figure 4. Cost per square foot of floor area for
cooling systems for even span and quonset
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BENCHES, AISLES, AND OTHER CONSIDERATIONS

Benches are an impoftént consideration for a greenhouse and they should
best facilitatg the intended use of the structure. Four types of.benchés are
considered in this analysis. Wooden benches with wire tops, wooden benches
with wooden tops, and steel benches with wire. tops can be used for pot
flower production. Steel benches are more durable than wooden benches,
hbwever they co%t nearly twice as much as woocden benches. Concrete benches
are often used for cut flower production. It is recommgnded that the
concrete ground bench has a V-botton with file,drainage (9).

Greenhouses -that are to be used for commercial production will probably
" have larger benches and less aisle area than a high school.greehhouse. The
benches and aisles considered in this analysis are designed fof high school
greenhouses. Benches that are against a wall and acce;sible from only one
side should be limited toiapproximately 30 inches in width, and should be
30 to 36 inches high (10). Benches that are accessible from both sides ére
four: feet wide.

The total cost for benches will depend upon.tﬂerfype of bench used
and the number c¢f benches required. The amount éf bench area available, in
the greenhouses under consideration, with a four foot center aisle énd 30
inch aisles between the benches with approﬁimately 5-10 percent of the floor
area for storage is illustrated in Table 9. The émount of area available
for production can be changed tc accommodate the use of the greenhouse.

| The cost for benches may be a factor that wiil help determine the tyée

of bench used. A galvanized steel pipe bench with a wire mesh top is the

- most expensive type at $.95 per square foot of bench area. A concrete ground

bench cozts $.39 per square foot of bench and was the least expensive type

analyzed. A wooden bench with a wire mesh top costs '$.52 per square foot of

26
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bench area and a wooden bench with a wooden top coéts $.57 per square foot of
bench area. The costs are approximate and will change with size of the
bench and medifications of their construction.

A four foot center aisle the length of the greenhouses accommodates
maximum student movement. The aisles between the benches are 30 inches
wide. Concrete at $16.70 per cuﬁic yard and wire mesh is used to estimate
the aisle costs. Concrete aisles are not necessary.in a greenhouse and need
not be included. Often crushed stone, gravel or the ground is used as an
aisle. The cost analysis for aisle construction is illustrated in Table 9.
All aisles are 3 inches thick.

Other utilities, such as plumbing and heating, are not included in this
analysis. The cost for electrical facilities will depend upon the type of
lighting required and the amount of electrical wiring needed. Some houses,
such as those equipped with a mist system, will require more plumbing than
houses not so equipped. Facilities such as these-would best be installed by
electrical and plumbing contractors. However, there are certain factors
tﬁat should be considered. It wiil be best to locate the greenhouse as close
to existing utilities as possible. This will reduce the costs of materials
for installation of the electrical, plumbing, and heating systems. Also
the soil type, drainage, and exposure must be considered. If these factors
have undesirable characteristics, they should be corrected, or the greenhouse
should be located at a different site.

Labor is not considered as a factor in this analysis. However, if
labor were a factor, it would probably affect the selection of materials

for construction and would also add appreciably to the construction costs.
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TOTAL COST ANALYSIS

The total for a plastic greenhouse will vary depending upon the
materials and method of construction. A cost analysis for plastic green-
house construction is illustrated in ?able 10. The most'expenéive house
per square foot is the 720 sq. ft. fiberglass covered even span greenhouse
and the least expensive is the 2640 sg. ft. polyethylene covered greenhcuse.

By using Table 10 and other data analyzed in this manual, a plastic

greenhouse can be selected to best facilitate individual needs.
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Two types of greenhouse construction are considered for this analysis.
The three even span greenhouses considered are 20 ft. ¥ 36 ft., 25.5 ft. X
54 ft., and 25.5 ft. X 104 ft, Thé three quonset greenhouses considergd are
20 ff. X 36 ft., 30 ft. X 44 ft., and 30 ft. X 88 ft. The results included
in this abstract are for the materials and methods considered.

There was considerable difference in the costs for foundations for
even span and quonset greenhouses. The quonset houses required less concrete
for. all sizes. The foundation for fhe 720 sq. ft. greenhouse cost $.04 per
square féot of floor area and the 2640 sg. ft. greenhouse foundation cost
$.02 per square foot.

In all cases, the least expensive frame was constructed of Douglas fir.
GalvahiZed steel pipe remained the most expensive framing material for all -
size greenhouses. Costs for greenhouse frames varied from $.28 per square
- ~foot of floor area for Douglas fir for the 2652 sq. ft; éven span house to
$.44'per square foot of floor area for the 720 sq. ft. quonset greenhouse.

The most expensive glaﬁing material analyzed is fiberglass and polf-
ethylene is the least e%pensive. The costs to giaze the'gréenhouse ranged
from $1.01 per square foot of fiqér with fiberglaés-to $.58 to glaze the
2640 sq. ft. quonset greenhouse with polyethylene.

Heating costs were substantially greater for LP gas than fér fuel oil
or natural gas. Natural gas is the least expensive fuel. By adding an
inside layer of polyethylene film, the annual fuel costs could be decreased
by 30 percent. The additional layer-of film also. decreased the BTUs/hr
required and subsequently the initial cost for the heaters. The most
expensive heater is for the 2652 squafe foot even span greenhbuse and the
least expensive is for both 720 square foot greenhouses. Costs per équare
foot of floor area for cooling systems was the same for both even span ‘and

quonset greenhouses.



Costs of benches varied considerably. The least expensive bench was
the concrete ground bench at $.39 per square foot of bench area and the most
expensive was the galvanized steel pipe bench with a wire mesh top at $.95 per
square foot of bench area. Wooden benches are approximately $.55 per square
foot of bench area.

Total costs per square foot of floor area decrease considerably as the
floor area of the greenhouse increases. Of the gréenhouses examined, the
most expensive was the 720 sq. ft. even span greenhouse covered with fiber-
glass at $2.89 per square foot and the least expensive was the 2640 sq. ft.

quonset greenhouse covered with polyethylene at $1.27 per square foot.



