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Analysis of the Transmissiviies of Direct and Diffuse Solar
Radiation in Multispan Glasshouse
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ABSTRACT

Effects of the number of spans, orientation and latitude on the transmissivities of direct and diffuse solar
radiation in multispan glasshouse were analyzed using a computer simulation model (Kim and Lee, 1997). The
number of spans did not affect the transmissivity of diffuse solar radiation, ranging 60 ~61%. The transmissivities
of direct solar radiation were 55~64% for E-W orientation and 47~70% for N-S orientation in ten multispan
glasshouse. There was no effect of the latitude on the transmissivity of direct solar radiation in domestic regions.
Differences in the transmissivity of direct solar radiation between single-span and multispan glasshouse were
significant for E-W orientation during winter season; however, those were relatively small for N-S orientation
throughout the year. Transmissivity of direct solar radiation decreased with the increasing number of spans for E-W
glasshouse, whereas those for N-S glasshouse was hardly affected by the number of spans.
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Fig. 1 Front and side views of the multispan
glasshouse analyzed in this simulation.
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Table 1 Dimensions and technical details of the glasshouse used in this simulation model

Number of spans

Length of the span

Width of the span

Height of side

Height of ridge

Roof slop

Size of glass panes
Thickness of glass panes
Depth of structural members

Width of structural members on roofs and sides
Width of horizontal structural members on gable ends
Width of vertical structural members on gable ends
Main structural members on roofs and sides

distance apart
width
depth

1, 3,5 10
98 m
4 m
22 m
316 m
246°

068 X 045 m

3 mm
3 ¢cm
4 cm
4 cm
5 o¢om
245m

8 om
10 om
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Fig. 2 Effect of the number of spans on the
transmissivity of diffuse solar radiation
in glasshouse.
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Fig. 3 Seasonal variation of transmissivity of
daily direct solar radiation for the
muitispan glasshouse in E-W with
different latitudes.
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Fig. 4 Seasonal variation of transmissivity of
daily direct solar radiation for the
multispan glasshouse in S-N with
different latitudes.
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Fig. 5 Seasonal variation of transmissivity of
daily direct solar radiation for the
single-span and muiltispan glasshouse
in E-W and N-S orientations at
Chonju (35°49’ N).
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Fig. 6 Effect of the number of spans on the
transmissivity of daily direct solar
radiation at Chonju (35°49’ N) on 22
December.
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