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Wind pressure coefficient in natural ventilation rate
calculation of a greenhouse
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Abstract The wind pressure coefficient used for greenhouse natural ventilation rate is similar to the wind load figure
coefficient for greenhouse wind load calculation. In this paper authors differentiated them efficiently through theoretical
analysis by which we canfind the method o obtaining the wind pressure coefficient. Applying LUENT sdftware, in con-
dition of window closed and opening to greenhouse o single-span and two-sides, authors simulated the wind pressure
coefficient and wind load figure coefficient. Contrasted of two parameters, their values have a big difference; when the
wind pressure coefficient is compared to wind load figure coefficient, the value of windward is smaller, the absolute
value o leeward is bigger and in the same part the biggest differenceis 60 %. So, if the value of wind pressure coeffi-
cient used in greenhouse ventilation calculation is the same as the value of wind load figure coefficient, the calculation

will result in a big error.
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Table1l Wind load figure codficient for a greenhouse with both sdesof doping roof sin condition of windows closed

3.2

( 2(b)

(1)

4,

3)

By - Po Pib - Peo
Y Biy Pib P
2.70 - 12.659 - 12.172 -0.174 - 12.485 - 11.998 -0.82 -0.78
2.56 - 2.759 - 11. 965 - 0.165 - 2.594 - 11. 800 -0.17 -0.77
2.43 3.075 - 11.863 - 0.156 3.231 - 11. 707 0.21 -0.76
2.29 5. 947 - 11.804 - 0.147 6. 094 - 11. 657 0. 40 - 0.76
2.15 7.793 - 11.758 - 0.138 7.931 - 11. 620 0.52 -0.76
2.02 9.134 - 11.718 - 0.129 9. 263 - 11.589 0.61 -0.76
1.88 10. 162 - 11.681 - 0.119 10. 281 - 11. 563 0. 67 -0.76
1.74 10. 765 - 11. 644 - 0.107 10. 872 - 11.536 0.71 -0.75
1.61 11. 292 - 11. 602 - 0.096 11. 389 - 11. 505 0.74 -0.75
1.47 11. 677 - 11. 566 - 0.085 11. 762 - 11.481 0.77 -0.75
1.33 11. 982 - 11.532 - 0.074 12. 057 - 11. 457 0.79 -0.75
1.19 12. 202 - 11. 495 - 0.063 12. 265 - 11.431 0.80 -0.75
1.06 12. 270 - 11. 458 - 0. 052 12. 322 - 11. 406 0.81 -0.74
0.92 12. 252 - 11. 440 -0.044 12. 296 - 11. 396 0.80 -0.74
0.78 12. 202 - 11. 424 - 0.037 12. 240 - 11.387 0.80 -0.74
0.65 12. 145 - 11.421 - 0.031 12.176 - 11. 390 0.80 -0.74
0.51 12. 064 - 11. 440 - 0.024 12. 088 - 11. 416 0.79 -0.75
0.37 11. 999 - 11. 486 - 0.018 12.017 - 11. 468 0.79 -0.75
0.24 11. 962 - 11.532 - 0.011 11. 974 - 11. 520 0.78 -0.75
0.10 13.786 - 9.016 - 0.005 13.791 - 9.011 0.90 - 0.59
€] 1. 224 kg m® X
2
Table 2 Wind pressure cogfficient for a greenhouse with both sdesof doping roofsin condition of windows opened
Y Piy Pib P Viy Vib
1.70 9.818 14.722 - 0.333 2.617 1. 981 -0.17 0. 60
1.64 7.399 13.572 - 0.320 3.335 3.042 0.01 0.81
1.57 5. 820 12. 794 - 0.308 3.783 3.694 0.13 0.99
1.51 4. 845 12. 276 - 0.295 4.036 4.063 0.21 1.10
1.45 4. 264 12.072 -0.284 4.170 4.271 0.26 1.17
1.38 3.755 11. 919 - 0.272 4.284 4. 459 0.29 1.23
1.32 3.336 11. 826 - 0.260 4.373 4.621 0.33 1.29
1.26 3. 009 11. 809 - 0.249 4.444 4.755 0.35 1.34
1.19 2.718 11. 829 - 0.237 4.508 4.877 0.37 1.39
1.13 2.477 11. 906 - 0.226 4.561 4. 980 0.39 1.43
1.07 2.258 12.072 - 0.215 4. 602 5. 061 0.41 1.46
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Y Piy Pib Po Viky Vb
1.01 2.047 - 12.296 - 0.203 4.637 5.131 0.42 -1.49
0.9 1.838 - 12.660 - 0.192 4.664 5. 177 0.43 -1.51
0.88 1.617 - 13.155 - 0.180 4.687 5. 195 0.44 -1.52
0.82 1.388 - 13.755 - 0.168 4.705 5. 190 0.45 -1.52
0.75 1.134 - 14. 666 - 0.156 4.675 5. 028 0.43 -1.45
0.69 0. 962 - 15.700 - 0.144 4.594 4. 696 0. 40 -1.32
0.63 1.087 - 16. 953 - 0.132 4.349 4.028 0.32 -1.09
0.56 2. 145 - 18.141 - 0.118 3.737 2.763 0.12 -0.74
0.50 4.082 - 19.389 - 0.101 2.779 1. 469 - 0.13 - 0.53

(4 1.224kgm*, 3 - 6.730 Pa
3
Table 3 Wind pressure codficient of the transom window for a greenhouse with both ddes of
doping roof sin condition of windows opened

Y Py Pib Po Viy Vib
4.56 - 13.363 - 19. 457 - 1.163 0. 668 0. 169 - 0.67 - 0.66
4.52 - 5.736 - 17.802 - 1.149 0.874 1.180 - 0.63 -0.71
4.48 - 0.194 - 16. 478 -1.135 2.118 2.859 - 0.48 -0.98
4.45 4.889 - 15. 247 -1.121 3.276 4.429 -0.23 -1.44
4.41 3.712 - 15.287 - 1.108 3.278 4.518 -0.23 - 1.47
4.37 2.534 - 15.328 - 1.094 3.280 4. 607 -0.23 -1.51
4.33 1.445 - 15. 444 - 1.080 3.322 4.621 -0.22 -1.51
4.29 0. 449 - 15.639 - 1.067 3.404 4. 556 -0.19 -1.49
4.26 - 0.547 - 15.834 - 1.053 3.487 4. 491 - 0.17 - 1.46
4.22 - 1.507 - 15.975 - 1.039 3.543 4. 349 - 0.15 -1.41
4.18 - 2.462 - 16.108 - 1.026 3.595 4.195 -0.14 -1.36
4.14 - 3.349 - 16. 253 - 1.013 3.635 4.030 -0.13 -1.31
4.11 - 3.957 - 16.452 - 1.000 3.625 3.815 -0.13 -1.24
4.07 - 4.566 - 16.650 - 0.987 3.615 3. 600 -0.13 -1.17
4.03 - 5.113 - 16.943 - 0.974 3.537 3.359 -0.16 -111
3.99 - 5.610 -17.321 - 0.960 3.401 3. 096 -0.19 -1.04
3.95 - 6.106 - 17.698 - 0.947 3.264 2.833 -0.23 - 0.98
3.92 - 6.600 - 16. 147 - 0.934 2.175 1.911 - 0.47 - 0.80
3.88 - 7.094 - 14.337 - 0.921 0. 989 0.901 - 0.62 - 0.69
3.84 - 7.565 - 12.420 - 0.909 0.111 0.181 - 0.66 - 0.66

- 10. 051 Pa
, , , 68 %, 81 %
( 4 , ¢
Table4 Wind pressure codficient and wind load figure coeffi-
! cient of a greenhouse with both sdesof doping roofs
50 %,

60 %); , 0.76 0.38 -0.22
) -0.75 -1.20 -1.15
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0.76 - 0.75,
0.38 - 1.20,
-0.22 - 1.15;

50 %,

60 % ,
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