PLSC 372: Greenhouse Production and Management Name
Spring Semester, 2000
Homework 1

CALCULATIONS OF GREENHOUSE DIMENSIONS AND COVERING COSTS

Note: Show al calculations on a separate sheet for full credit. Add drawings to clarify your logic if
necessary. Due: Thursday, February 17, 2000.

1. Calculate the covered ground area, the areafor total glazing surface, and the volume of each of thefive
greenhouse structures as specified below:
Ground  Surface Air
area area volume

a. Even-span standard house
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b. Quonset plastic house

c. Modified quonset plastic house

d. Standard peak, ridge-and-furrow

g < e. Van Wingerden house
%

4
§l - o4 - —m e
N ~-o 1z




2 Using the attached price lists on various greenhouse covering materials, estimate the costs of covering for
the following two greenhouses.

a. Greenhouse #1: A standard, even-span greenhouse, with measurements of 30-feet wide, 96-feet
long, 8-foot eave height and 5-foot roof height.

b. Greenhouse#2: A quonset greenhouse with dimensions of 26 feet wide, 96 feet long, and 13-foot
roof height.

Cost Egtimate ($)
Glazing Materia Greenhouse #1 Greenhouse #2

1. Polyethylene, regular, 6 mil, double layer

2. Polyethylene, 6 mil (703), double layer
(Use the regular 6-mil poly for inside layer)

3. Plexiglass, double strength

4. Glass, double strength

5. Fiberglass, flat, regular

6. Fiberglass, corrugated, Tedlar-coated

7. Exolite, acrylic panel, 16 mm, double wall

8. Lexan, polycarbonate panel, 8 mm, double wall

9. Polypropylene shade fabric (55% shade)

3. Bonus Question (5 points)

Using the information given below, caculate the covered ground area, glazing area and volume (air
volume) of the following modified quonset house. (See Page 3 for additional information)
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DIMENSIONS FOR LOW CEILING MODIFIED QUONSET HOUSES

For quonset or arch-style greenhouses, an accurate determination of greenhouse surface area and volume
can be made, if it is assumed that the rooflineis an arc of acircle.

a = Length of the arc of the roof

RH = Roof height

EH = Eaveheight

W = Width of greenhouse

L = Length of greenhouse

r = Radius of the circle formed
by the arc of the roof

A = Areaof gableend
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CALCULATIONS:

a Greenhouse Area= W x L

Roof area+ 2 sdewadls + 2 gableends + 2 end walls
= (axL) + 2(EHxL) +2(A) + 2(EHXxW)

b. Surface Area

c. Greenhouse Volume (Gableend area + end wall area) x length of greenhouse

[A + (EHxW)] x L

LIST OF PRICESFOR VARIOUSGLAZING MATERIALS

1. Glass
v W) + RH?
Z2FRH
f = salved by
o= 2%r #%

A= (e 88 ) ()

Single strength 116" 25mm  $0.80/ft?
Double strength g 30mm  $L50/t?
Triple strength 4 60mm  $2.50/t?
2. Plexiglass
Single strength 116" 25mm  $2.25/ft?
Double strength 18" 30mm  $250/ft?
Triple strength 4 60mm  $3.50/t?
3. Fiberglass
Flat 4x 50 $0.67/ft? (or $2.60/linear foot)
Corrugated
26" x 8 sheet $3.28/sheet
26" x 10" sheet $4.18/sheet
26" x 12" sheet $4.98/sheet

4. Tedlar-Coated Corrugated Fiberglass (Filon)
Supreme grade; 20-year guarantee; weight - 5 0z/ft?, 2 1/2" corrugation; panel width 51 3/8"



Length Quantity Price Quantity Price Quantity Price
8 10- 49 $24.22 50-99 $21.43 100 & up $18.84
10 10- 49 $30.27 50-99 $26.79 100 & up $2355
12 10- 49 $36.33 50-99 $32.15 100 & up $28.25
144" 10- 49 $43.39 50-99 $38.40 100 & up $33.75
16' 10-49 $48.44 50-99 $42.87 100& up $37.67
5. Lexan (polycarbonate panel, 8 mm, double wall)
Sze Quantity Price Quantity Price Quantity Price
471/4x9 1-9 $62.00 10-49 $56.40 50 & up $53.15
471/4x 12 1-9 82.70 10-49 75.15 50& up 70.85
47 1/4x 14 1-9 96.50 10-49 87.70 50& up 8270
471/4x 166" 1-9 11370 10-49 103.35 50& up 9745
6. Exalite (acrylic panel, 8 mm, double wall)
Price/Panel
<5000 >5,000
Sze ft?/panel Color/No. ft2 ft2
471/4"x 8 31.50 Clear/0119 $58.37 $53.55
47 1/4" x 10 39.38 Clear/0119 7297 66.95
4714 x 12 47.25 Clear/0119 87.56 80.32
471/4" x 16 63.00 Clear/0119 116.76 107.10
7. Exoalite (acrylic pamel, 16 mm, double wall)
Price/Panel
<5000 >5,000
Sze ft? /panel Color/No. ft2 ft2
471/4"x 8 31.50 Clear/0119 $74.33 $69.72
47 1/4" x 10 39.38 Clear/0119 92.93 87.16
4714 x 12 47.25 Clear/0119 11150 104.57
471/4" x 16 63.00 Clear/0119 148.68 13944
8. Polyethylene Film (6 mil, clear)
Price/roll
Sze ft?/roll Lbs./roll Rolls1-19 Rolls20 +
3 x 100 300 11 $10.15 $9.15
4'x100 400 14 1350 12.15
6x100 600 19 17.65 15.90
8 x 100 800 24 2350 21.15
10'x 1000 1000 30 29.40 26.45
12 x100 1200 36 36.25 3175
14'x 1000 1400 42 41.15 37.00
16'x 1000 1600 48 47.00 42,30
20'x100° 2000 60 58.75 52.90
24'x 100 2400 72 7050 63.45
28 x100° 2800 86 82.25 74.05
32'x1000 3200 100 103.45 93.10
40 x 100" 4000 127 129.25 116.35
9. UV-Resistant Polyethylene Film (4 mil, 703)
Price/roll
Sze ft?/roll Lbs./roll Rolls1-4 Rolls5-9 Rolls10 +
24'x 100 2400 58 $107.95 $100.45 $96.45



32'x1000 3200 71 143.95 133.95 128.60
40 x 100" 4000 ei 179.95 167.45 160.75
10. UV-Resigtant Polyethylene Film (6 mil, 703)
Price/roll
Sze ft¥/roll Lbs./roll Rolls1-4 Rolls5-9 Rolls10 +
14'x 100 1400 45 $94.45 $87.90 $84.40
16'x 1000 1600 51 107.95 100.45 96.45
20'x100° 2000 68 134.95 125.60 12055
24'x 100 2400 81 161.95 150.70 144.65
24 x 110 2640 89 178.15 165.75 159.15
32'x1000 3200 101 21595 200.95 192.90
32'x110 3520 110 23750 221.05 212.20
32 x150° 4800 150 32390 30140 289.35
40'x 1000 4000 130 269.90 251.15 241.10
40'x 110 4400 141 296.90 276.30 265.25
40'x 1500 6000 188 404.85 376.75 361.70
42 x100 4200 131 28340 263.70 25315
48 x 100" 4800 156 32390 301.40 289.35
11. Polypropylene Shade Fabric (black)
Cost per ft?
0-25,000 ft2 25,000-100,000 ft?

Shade (%) 6-12'wide 13-48' wide 6-12' wide 13-48 wide
30% shade $0.215 $0.184 $0.174 $0.148
47% shade 0213 0182 0.172 0.146

55% shade 0216 0185 0.175 0.149

63% shade 0235 0204 0.188 0.162

73% shade 0260 0229 0.208 0.182

80% shade 0282 0251 0.225 0.198

85% shade 0322 0291 0.258 0.232




