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S mulation of mechanical ventilation for
Huabei-type multispan plastic greenhouse

Tong Li', Zhang Zheng*, Chen Zhonggou?, Zhang Tianzhu?
(1. Chemical Engineering College ,Beijing University of Chemical Technology , Beijing 100029, China;
2. College of Water Conservancy and Givil Engineering, China Agricutural University ,Beijing 100083, China)

Abstract Mass and heat transfer in the mechanicaly ventilated Huabei-type multispan plastic greenhouse without

plants was numerically simulated using commercial software CFD and CFX to make the aifflow and heat transfer clear in

the greenhouse and design ventilation equipment rationally. The prediction gives rational velocity and temperature dis-

tributions, which have been compared with the measured values o velocity and temperature. The error between the

measured and the predicted value is less than 5%. It is better at the conduction of inlet air velocity less than 1. 5 m-

s ' and inlet air temperature less than 26 . Finally, it is also discussed that the effect of the inlet air velocity and the

height of cooling pad on the controllable distance of the studied greenhouses. The contrallable distance increase when

the inlet air velocity increased. The higher the height of cooling pad, the lager the contrallable distance. The control-

lable distance of the 50 m greenhouse is less than that of the 40 m’ s when the height of cooling pad is between 1.2 to

1.25m, and is lager than that of the 40 m' s when the height of cooling pad exceed 1.25 m.
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Table 1 Heat exchange of the boundaries
I m? /I (ms Y / (W-m?)
0.8 9.6
0.8 3.6
0.2 146.0
0.2 39.2
0.8 9.6
0.8 144.0
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Fig.2 Measure postion of the velocity and temperature
digribution in the experimenta greenhouse
, 3 , CFX
, CFX ,
: 5% :
<1.5m-s ', <26 ( 4 0.80m-s*



36

2003
25 L 1 n i 1 | 1 i I 1 J 20 1 i L 1 1 1 1 1 1 1 J
Tt T2 Tas Tat Tos Tas Taro Tann Tarz Tn Tz T Tat Tz Ty Tat Tas Tao Taro Tann Tarz T Tz T
W B 1
(a 0.40m-s ', 25.8 (b) 0.75m-s 1, 24.0
780 W-m” 2, 35.3 780 W-m” 2, 35.3
48+ /
44+ -
40 i ;
& i 3
s 36r 5
32F =
28
24 L 1 L 1 1 1 1 1 | | I 0
Tt T2 Tus Tt Tas Tas Tato Tott Taz T Tz Ts Vo Vo Vi Vi Vi Vao Var Va
WE S b= gt
() 0.10m-s ', 24.8 (d) 0.80m-s !
778 W-m’ 2, 35.0
( )
3
Fig.3 The result of velocity and temperature distributions of the experimentad greenhouse
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