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Abstract

Since the transmittance of solar radiation directly affected by the structural frames of greenhouse
can be changed according to the ratio of diffuse to direct radiations, it is necessary to investigate the
transmittance of greenhouse at the different weather conditions. We can easily get the data of total
solar radiation from the Meteorological Administration, but we have to personally measure the pho-
tosynthetic photon flux (PPF). If the relationship between total solar radiation and PPF is established,
the PPF can be simply acquired from the relationship. So, it is required to develop the equation to cal-
culate PPF depending on weather condition. This study was conducted to determine the transmit-
tance of PPF at canopy level in glasshouse and the correlation between total solar radiation and PPF
at clear and cloudy days. The variation phase of greenhouse transmittance at clear day was very dif-
ferent from that at cloudy day. It was concluded that the proper transmittance, depending on the
weather condition, should be adopted to calculate the accurate total solar radiation and PPF in green-
house. The transmittance of solar radiation was the same as that of PPF in greenhouse. It was con-
firmed that the ratio of PPF to total radiation increased as the amount of cloud increased. The
correlation between the hourly total solar radiation and PPF was derived.
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Fig. 1. Transmittance of solar PPF in glasshouse on a clear day.
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Fig. 2. Transmittance of solar PPF in glasshouse on a cloudy day.
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Table 1. Transmittance of total solar radiation and PPF

according to weather condition. (Unit: %)
Weather condition
Date Clear Cloudy aggzgt
Total rad. PPF Totalrad. PPF

Mar. 31 72.8 71.0 4.8
Apr. 4 674 69.4 93
Apr. 5 69.2 68.3 6.0
Apr. 6 72.1 71.8 0.0
Apr. 17 70.0 70.4 13
Apr. 20 70.6 70.2 5.0
Apr. 21 67.9 67.6 6.8
Apr. 26 67.4 68.1 9.0
Apr. 27 66.7 67.3 9.3
May 7 71.4 69.4 0.0
Aug. 14 70.5 71.0 4.8
Aug. 15 70.0 69.3 35
Aug. 23 70.2 71.2 1.5

Average 709 70.5 67.7 68.1
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Fig. 3. Relationship between hourly total solar radiation and
PPF in outside on clear days.

%
= 50
k-]
£
w 40
o
a * PPF = 2.1948RAD
ﬁ 30 R?=09346
£ 20
3
T

10

09

0.0 05 1.0 15 20 25 30

Hourly solar radiation (MJ-m’?)

Fig. 4. Relationship between hourly total solar radiation
and PPF in outside on cloudy days.

Table. 3. Comparison of correlation equations between hourly total solar radiation and PPF.

Outside Inside Difference of
Wea_ther . . Correlation . . Correlation slope of
condition Regression equation coefficient (R2) Regression equation coefficient (R?)  regression lines
Clear PPF=1.9998 X RAD 0.9582 PPF=2.0454 X RAD 0.9416 0.0456
Cloudy PPF=2.1948 X RAD 0.9346 PPF=2.1746 X RAD 0.9365 0.0202
Total PPF=2.0668 X RAD 0.9446 PPF=2.0913 X RAD 0.9413 0.0245
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