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The Relationship between Solar Total Radiation and Solar PPF and

Transmission in Greenhouse
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Lee, Hyun Woo * Lee, Suk Gun - Lee, Jong Won
Abstract

It was needed to know the amount of PPF to design greenhouse and predict the growth of
crops in greenhouse. Experiments have been conducted to determine the transmission of
PPF at canopy level along sky clearness condition in greenhouse, the correlation between
the hourly PPF and total solar radiation. Additional experiments are needed to confirm
these experimental results.
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Fig. 1. Variation of PPF along the height from ground in greenhouse on clear day.
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Table 1. Transmittance of total radiation and PPF according to weather
condition.
(Unit: %)
Weather condition
Date Clear Cloudy
Total rad. PPF Total rad. PPF |
Mar. 31 72.8 710
Apr. 4 67.4 69.4
Apr. 5 69.2 68.3
Apr. 6 72.1 718
Apr. 17 70.0 704
Apr. 20 70.6 70.2
Apr. 21 67.9 67.6
Apr. 26 67.4 68.1
Apr. 27 66.7 67.3
May 7 714 69.4
Aug. 14 70.5 710
Aug. 15 70.0 69.3
Aug. 22 70.2 71.2
Average 709 705 67.7 68.1
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Table. 2 Transmittance of total radiation and PPF
in double PE film greenhouse.

Location Total rad. PPF
At roof 67.4 67.1
At plant canopy 40.3 448
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Fig. 2. Relationship between hourly solar PPF and total radiation
during clear days in outside
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Fig. 3. Relationship between hourly solar PPF and total radiation
during cloudy days in outside

Table. 3. Comparison of correlation analyses results for total solar radiation and PPF.

Outside Within greenhouse
3 Difference
- f sl f
i b i i ation |of slope o
clearmness Regression Correlation Regression Correlation pe.
. i el ati o regression
condition equations coefficient equations coefficient |Teg

lines
Clear | PPF=1.9998 X RAD |r* = 0.9582 PPF=2.0454 X RAD |r’ = 09416 | -0.0456

Cloudy | PPF=2.1948 X RAD |r* = 0.9346| PPF=2.1746 X RAD |r = 09365| 0.0202
Total | PPF=2.0668 X RAD |[r* = 0.9446| PPF=2.0913 X RAD | r’

I

09413 | -0.0245
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