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Field Survey and Analysis of Natural Ventilation Characteristics of
Multi-span Greenhouse with Different Roof Vent
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Abstract. The objectives of this study were to investigate the standard and roof vent type of multi-span greenhouse and
to analyze the characteristics of natural ventilation of multi-span greenhouse with different roof vent using computational
fluid dynamics (CFD) code. The vent area proportion of surveyed farms averaged 10%, it was analyzed that the vent
design for natural ventilation is insufficient. The results of natural ventilation efficiency of multi-span greenhouse
according to roof vent type showed that the temperature of the position in which the crops grew was the lowest in the
conical roof vent type and the highest in the half conical roof vent type. For the natural ventilation effect, the conical roof
vent type was the best one, but the structural stability should be evaluated in light of wind load.
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Fig. 1. Location of surveyed greenhouse.

Table 1. The number and location surveyed greenhouse.

No. Location Type
GY1 N 37°40'57.08" E 126°51'16.03" 7-multi-1
GY2 N 37°40'58.01" E 126°51'35.06" 7-multi-1
GY3 N 37°40'59.06" E 126°51'33.01" 7-multi-1
GY4 N 37°40'57.07" E 126°51'26.05" 10-multi-1
GY5 N 37°40'56.00" E 126°51'27.02" 10-multi-1
GY6 N 37°41'09.04" E 126°51'10.03" 10-multi-1
GY7 N 37°4032.03" E 126°51'02.01" 10-multi-2
GY8 N 37°40'57.03" E 126°51'31.09" 10-multi-2
GY9 N 37°41'04.02" E 126°51'12.00" 10-multi-2
GY10 N 37°40'59.00" E 126°51'14.09" 10-multi-2
1 N 35°1323.05" E 128°10'45.08" 7-multi-1
12 N 35°1324.04" E 128°10'42.03" 7-multi-1
13 N 35°13'31.05" E 128°10'39.00" 7-multi-1
14 N 35°14'49.06" E 128°08'47.06" 10-multi-1
JI5 N 35°13'30.01" E 128°10'54.08" 10-multi-1
JJ6 N 35°13'48.06" E 128°08'42.01" 10-multi-1
17 N 35°13'40.00" E 128°07'55.02" 10-multi-2
JJ8 N 35°14'03.07" E 128°10'18.02" 10-multi-2
19 N 35°13'53.01" E 128°08'42.02" 10-multi-2
BS1 N 35°09'53.04" E 128°55'51.05" 7-multi-1
BS2 N 35°09'55.03" E 128°55'27.08" 7-multi-1
BS3 N 35°11'59.08" E 128°56'56.09" 7-multi-1
BS4 N 35°09'15.30" E 128°56'10.06" 10-multi-1
BS5 N 35°12'35.01" E 128°55'40.09" 10-multi-1
BS6 N 35°12'42.02" E 128°55'20.01" 10-multi-1
BS7 N 35°12'17.08" E 128°55'41.00" 10-multi-2
BS8 N 35°11'50.08" E 128°55'20.07" 10-multi-2
BS9 N 35°1020.09" E 128°54'45.06" 10-multi-2
37
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Fig. 2. Roof vent type of greenhouse. (a) roll up type, (b) rack and pinion type, (c) half conical type, (d) conical type.
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Fig. 3. Computational grid and Roof vent type of greenhouse structure meshing. (a) roll up type, (b) rack and pinion type, (c) half conical type, (d)

conical type.
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Table 2. Boundary conditions and physical properties for CFD
simulations.

Parameter (Unit) Material Value
Outside air temperature (K) Air 303
Outside wind velocity (m/s) 2

. Soil 1,840

specific heat (J/kg-K) PE 2,300

) . Soil 2,050

Density (kg/m’) PE 058
Thermal conductivity (W/m-K) Soll 0.52
PE 0.33
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Fig. 5. Velocity distributions of the greenhouse for different roof vent type. (a) roll up type, (b) rack and pinion type, (c) half conical type, (d) conical type.
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Fig. 6. Temperature distributions of the greenhouse for different roof vent type. (a) roll up type, (b) rack and pinion type, (c) half conical type, (d)

conical type.

Table 3. Inside air temperature of the greenhouse at 1.2 height.

Type Air temperature (°C)
(a) Roll up 323
(b) Rack and pinion 32.0
(a) Half conical 34.0
(a) Conical 31.7
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