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radiation in glasshouse by a computer simulation
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Abstract

This study was conducted to investigate the effects of the frame ratio and greenhouse
length on the transmissivities of direct and diffuse solar radiation in glasshouse using a
computer simulation model developed by Kim and Lee(1997). Transmissivity of diffuse solar
radiation slightly decreased as the frame ratio increased. There was no effect of number of
spans on the transmissivity of diffuse solar radiation at the same frame ratio. In single or
multispan glasshouse, transmissivity of direct solar radiation was 1.5-3.0% higher at the
frame ratio of 11.3% than those at the frame ratio of 14.9%. Also the transmissivity of
direct solar radiation was 15-3.0% lower at the frame ratio of 18.3% than those at the
frame ratio of 14.9%. Effect of the increased or decreased frame ratio on the transmissivity
of direct solar radiation was similar in E-W or S-N glasshouse. Since the high
transmissivity of direct solar radiation exerted a beneficial influence upon the plant growth
during winter season, the light and endurable structural members were needed to maximize
the transmission of solar radiation in glasshouse. Transmissivity of direct solar radiation in
E-W or S-N glasshouse did not vary with the length of 24.5m long or more.
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Table 1. Dimensions and technical details of the glasshouse used in this simulation model.

Number of spans 1, 10
Length of the span 98 m
Width of the span 4 m
Height of side 22 m
Height of ridge 316 m
Roof slope 246 °
Size of glass panes 0.68 x 045 m
Thickness of glass panes 3 mm
Depth of structural members 3 cm
Width of structural members on roofs and sides 4 cm
Width of horizontal structural members on gable ends 4 cm
Width of vertical structural members on gable ends 5 cm
Main structural members on roofs and sides

distance apart 245 m

width 8 cm

depth 10 cm
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glasshouse.
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