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ABSTRACT

In summer, the natural ventilation performance for varying greenhouse width is very

important in the glasshouses for year round cultivation. The effect of the side openings and

greenhouse width on natural ventilation performance was analyzed by simulation.

The necessary ventilation rate with different solar radiation transmittance increased

significantly when the outside temperature grows higher. The necessary ventilation rate of

40% transmittance was about half of that of 90% transmittance. In consequence, shading

effect on temperature control in greenhouse is significant in summer. When the total area

of the openings for ventilation is constant, the maximum ventilation rate happens when

the area of roof openings is equal to the area of side openings. This maximum ventilation

rate is about 3 times of that of the greenhouse with roof openings and without side

openings. Therefore, the side openings are advantageous to improve the natural ventilation
in greenhouses. As the greenhouse width increases, the influence of side openings on the
ventilation rate is becoming smaller. If the natural ventilation rate of the greenhouse with

roof and side openings is to become double of that of the roof openings only, the width
should be narrower than 38.4m for the Venlo type and 64m for Wide span type.
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Fig. 1. Greenhouse model for simulation

|OPEN INITAL DATA FILE WIDE.DAT |

l

READ FACTORS

!

CACULATE
SLOPE OF ROOF(©) and HROC

¥

CACULATE
FLOOR, ROOF, GABLE and WALL AREA
THE GREENHOUSE VOLUME

|
DO 95 SHRT =1, 9

SHADING METHOD
(OUTSIDE SHADING)

RSA=RSA/SHRT

i

RSA=RSA

NSP=NSP+ 1]

CACULATE INSIDE TEMPERATURE
- SOLAR RADIATION

- THE COEFFICIENT OF EQUATION

- SOLVE HEAT BALANCE EQUATION

OUT To, Ti, SHRT, WRO

END

Fig. 2. Flow chart of simulation program
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Fig. 3. Verification of the simulation program
Table 1. Detail input data for the simulation
. . Input Values
Parameters Variables Unit :
Venlo Type Wide span Type
Length of greenhouse LGH m 30.0~100.0 30.0~100.0
Width of greenhouse WGH m 3.2 12.8
No. of span NSP 1~30 1~10
Ridge height RHG m 4.45 6.5
Eave height EHG m 3.8 3.5
Length of roof opening LRO m 30.0~100.0 30.0~100.0
Width of roof opening WRO m 0.825 1.0,15
Length of side opening LSO m 30.0~100.0 30.0~100.0
Width of side opening WSO m 0.0, 1.65 0.0,1.5
Height of side opening center HSOC m 1.525, 2.325 1.55
) roof opening ANRO deg. 22 50
Opening angle - ,
side opening ANSO deg. 30 50
Outside temperature To T - -
Inside temperature Ti T - -
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Fig. 4. Necessary ventilation rate with different solar radiation transmittance and outside temperature(Ti=357C)
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Fig. 5. Variation of the amount of air exchange with different As/A:
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Fig. 6. Variation of the ventilation rate according to the span number in Venlo type greenhouse(span length : 3.2m)
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Fig. 7. Variation of the ventilation rate according to the span number in Wide span type greenhouse(span length : 12.8m)
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