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TP391. 72,5123 A
1
30m, Lo= 5m, Li= 3m, lm, Dia22x 1.2
1 1
Table 1 Parameters of frame
M aterial dia22x 1. 2 steel
Yang's module 200G Pa’*
Poisson ratio 0.27
Criterion of stress 0.16GPa
Density 7.85% 10%k g/ m’®
Fig-1 FEA model of greenhouse
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Table 2 Stress of front frame of different shapes 107Pa
Sh Node
ape 1 2 3 4 5 6 7 8 9 10

Ellipse 22.3  47.0  19.6 1.0 349 384 30.5 4.5 28.7  7.88
Parabola 10.3  22.8 45,5 259 215 164 41.6 39.9 0.2l 6. 26
One slope 15.1 10.4 90. 1 15.0 17.1  15L.5  90.2 10.3 151.6 15.6
Twoslope 28.7  61.7 159.3 248.7 925 212 100.7 145.7 156.2  13.2
Hyperbola 100 2.9 71.3  109.6 117 94.1 46,1  46.4 10.2  6.53

fPOW.‘” 4.1 1546 40.9 41.5 93.6 1156 107.4  69.1 0.18 9.63
unction
Circle 64.7 3.1 21.7 443 640 57.0 143  27.1 15.5 9.7
; 6 9 ; 5 ;
2 5 5 ’
, (0. 454G Pa) , :
2. 486G Pa, R
2.2

3
, , d=600mm , ,

0. 249GPa, d= 1400mm , , 1. 006G Pa; ,

? ’

2.1,
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Table 3 Frame stress of different distance 10"Pa
Nod
d(mm) —
1 2 3 4 5 6 7 8 9 10
600 5.2 12.7 24.9 15.6 9.7 9.2 23.4 20. 8 0.2 3.8
800 11.8 39.7 57.8 33 18. 4 16. 6 26. 8 32.5 0.8 4. 75
1000 10.3 23.8 45.4 25.9 21. 1 16 41. 6 39.9 0.2 6. 25
1200 43.8 51.6 46.6 40.9 23.9 32 67.8 66. 3 0.1 8.53
1400 58.1 90.3 94.3 68.9 26. 1 50.2 100.6 99. 6 3.3 9. 14
1600 26.1 50.5 89.9 57 50. 6 40.2 78. 1 80. 1 2.1 10.7
2.3
, B
h = 2600mm,
2800mm , 3000mm,
3200mm , 3400mm
, Dia22%x 1.2
s + -
— o~ - 13
+ + NN = -
(
) A
4 Fig.2 Greenhouse of different height
Talbe 4 Frame stress of different height 10’Pa
d
h (mm) no de
2 3 4 5 6 7 8 9 10
2600 141.9 9.7 84.5 141.1 160 141. 1 84.6 9.6 142.2
2800 146.5 10 87.2 145.6  165.1 145.6  87.3 9.9 146.7
3000 151.3 10. 4 90.1 150.4 170.6  150.5 90.2 10. 3 151. 6
3200 156.5 10. 7 93.1 155.6 176.4 155.6  93.3 10. 6 156.7
3400 162 11. 1 96.4 161.1 182.6 161.1 96.6 11 162. 2
2 2 /
) , 5%
2.4 =
m —
4000mm, } k, —

5000mm, 5200mm, 5400mm, 5600mm, 5800mm,
6000mm

?

Fig-3 Greenhouse of different span
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Table 5 Frame stress of different span 10Pa
d
K (mm) L
2 3 4 5 6 7 8 9 10
4800 132.5 9.6 78.7 132 149.9  132.1 78.9 9.5 132. 4
5000 151.3 10. 4 90.1 150.4  170.4  150.5 90.2 10. 3 151. 6
5200 150.2 11 89.1 149.6  169.9  149.7 89.4 10.9 150. 1
5400 159.7 11. 7 9.7 159 180.6  159.2 95 11.6 159. 6
5600 169.5 12.5 100.5 168.8  191.7 169 100. 8 12. 4 169. 4
5800 179.8 13.3 106.6 179 203.3 179.2  106. 8 13.2 179. 6
6000 190.5 14.2 112.8 189.6  215.3 189.8 113.1 14 190. 3
3
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Computer Aided Analysis on Structural Performance of Greenhouse

HOU Li-Wei, WU Wei
(College of Engineering and Technology, Jilin Agricultural University, Changchun 130118)
LU E
(Changchun Institute of Op tics and Fine M echanics,
Chinese A cademy of Sciences, Changchun 130022 )

Abstract

By means of computer aided engineering analysis, the mechanical analysis of geenhouse
of different shapes were performed. T he influences of height, span and space on structural
performance of greenhouse were presented tentatively so as to provide the theoretical founda-
tion for optimization design of greenhouse.
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