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Fig. 1. The side view sketch of the greenhouse and building on the east side, and the installed position of
3 quantum sensors.
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Table 1. The transmissivities of PE roof cover during noon in rainy, cloudy and sunny weather

PPFD (umol/m’sec)

Transmissivity (%)

Weather Position of quantum sensor
Outside East West East West
Rainy 11:00 585.49 244.33 385.79 41.7 65.9
Cloudy 11:00 825.94 409.42 562.59 49.6 68.1
Sunny 11:00 1704.89 868.87 1053.54 51.0 61.8
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Table 2. The all day long average solar intensity of 3 quantum sensors at outside and both east and west
inside of greenhouse and transmissivities in rainy, cloudy and sunny weather

PPFD (umol/m*sec) . Light transmittance
— Transmissivity .
Weather Position of quantum sensor %) of shielding effect
Outside East West ’ (%)
Rainy 178.89 81.81 118.86 66.4 45.7
Cloudy 310.41 153.63 210.16 67.7 49.5
Sunny 435.48 182.29 263.46 60.5 41.9
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Fig. 2. The all day long light intensity fluctuation at outside and both east and west inside of the
greenhouse on a sunny day with clouds weather.
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Fig. 3. The all day long light intensity fluctuation at outside and both east and west inside of the

greenhouse on a cloudy weather.
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Fig. 4. The all day long light intensity fluctuation at outside and both east and west inside of the

greenhouse on a rainy weather.
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Fig. 6. Variation of sunshine time and shading effect with horizontal distance when the vertical angle
formed by the straight line between the roof gutter at a height of 6.35 m and the ground is
illuminated by the sun.

Y= 6.35 m ¥R = (FY) 2 BGE - MRIBE—E B A B 2 H IR R L0 DAEH -
[ 75 Ry P55 BR ARSI S 6.35 m HE KIS RIME >~ B4R EE B AR 2 H BRESE - B 3E(100*
TR/ K H B RO RE/K S EERE 2 8840 » BURE/KFERE | m 08 9 m 2R HRSERE
48.25%[#F] 30% o ZKFEEHE 9 m F] 13 m Z[H » HEHCSIEL) 30%F] 26% © FEZE /K- FERERS I
JE T~ R FEE R

PRI SR A SR 2 2 U » TR i — AR pEEE - SRR EESEY S - HEH
SV KRS 6.35 m > K& 2 J@is - EEHE(EY) 13 m o T EICAN & 64.14 & > FTEE KA
2 HERHFRET 181.74 min » FERYIHIR = 2 HEHCSERHZ T Y 8:58 bR - IEEBhR % 2 HHKE
1% R4 %6 2 3h 9.26 min(189.26 min) « HHIZIE[E & 8 h 46.74 min(526.74 min) » R ERR 2K
H BRRS R LR 148/ N By 26.43%(189.26/716) ©

BRI BRGE R oy NS R R AT - DR (i BV 4R ISR H IR 22 5 s KPS RIEA I
4 90 FE)EEAAEIES » KRBT A B FERErs i e - AR EF R RIEAIAE 90 [E)
HIRES: - st REE A B I B A 21 Tb - BAERBURAMHEEREEHN 2SS EE -



SR R RS 25
=A
5

AW Z HVERGDRE S ARV - $RZCENMATE DR RN SR R = 2iE
B 2 2% - SERGEREUT > BEYISE 6.35 m AR E R IIEERE 1.2 m > $ERE(EY) 2 IERSUE
Ko 10 H NAIZESEYEDR =L N 2 228 5 08:03 RIGL4R AR =P HIZ 2= /M & BUIEs
Bidh > £ 10:18 KR ESNRENRMAIZOCE RS - R EEIEE 36 R IR SUE
AR - P2 R BRI 2 e EEEARY T - TRIARZEARDY 2 il eEE R
14:00 FIELK - 14:30 Z{RFAFE]N o RIHBBATEERIAE 3 KRR T/ 60-68%. 2 1] - FEEY)
BOCNE 2 B CHRAT 3 TR T 41.9-49.5% 2 [  BAF R SN 2 S {RI%E 0 P Bara )
D) 18% -

SR YR = 2 S RCSE R A T SRR RS S - AT SR
BEEE SRR KR 6.35 mo R4 2 Jgitlm - E7KPEERE | m £ 9 m Z i) S8 RE 48.25%
P %] 30% 5 7K-PEERE 9 m E 13 m Z[H] - BERESELT 30%E] 26% » FEE/K-VEEREE I RCSE T
Pef i RR -

B

AW EEEHEZTERETE 105 BER-7.11--D1 £24t < FE@ bz N = P2 H
ERRE S oA e (SR L 5 SR = - eI 20 » SIEHRS T RO = MEFE 2 B -
REEGHITL -

\

PN

1. MmO E R /AL 2022 https:/www.cwb.gov.tw/V8/C/K/astronomy day.html 25z HHA :
2022/6/6

2. MREEEL - SRAKC 1991 SOR=EBRREHEEHLESZEE HE(FYENREGHEHESE 1
193211 GELEPEEENRY -

3.GEEE - w1995 BEVHEHEMEET NAESLE 278 (CEEEENRSIHE
g 11:53-65 -

4. Chen L.H., T.C. Shen, W.Y. Chen, J.Y. Chen, C. Chen, and J. Hughes. 2015. Evaluation of summer
light intensity between the east and west sides of a twin-span glasshouse. P71 Book of Abstracts, Int.
Symp. on New Technol. and Mgt. for Greenhouses, GreenSys 2015, Portugal.

5. Hemming, S., S.L. Speetjens, D. Wang, and J.R. Tsay. 2013. Greenhouse design for vegetable
production in subtropical climate in Taiwan. Int. Symp. on New Technol. for Environ. Control,

Energy-Saving and Crop Prod. In Greenhouse and Plant. P.28-74.



26

PSR ISE aeiss — AL AL

. Kittas, C., N. Katsoulas, T. Bartzanas, and S. Bakker. 2013. Greenhouse climate control and energy use,

p-63-97. In: W. Baudoin, R. Nono-Womdim, N. Lutaladio, A. Hodder (eds.). Good agricultural
practices for greenhouse vegetable crops - principles for Mediterranean climate areas. FAO-UN plant

prod. and protection paper 217, Rome.

. Wilson, J.W., D.W. Hand, and M.A. Hannah. 1992. Light interception and photosynthesis efficiency in

some glasshouse crops. J. Exp. Bot. 43(3): 363-373.

. Yang, Y.J., T.L. Li, D. Lin, N. Chen, and L.N. Zou. 2007. Effects of different light intensity on growth

and yield of tomato. J. of Qingdao Agr. Univ. (Natural Sci.) 24(3): 199- 202.



SRR R R 27

The influence of the buildings beside the
farmland on the light distribution of the
greenhouse1

Ling-Hsi Chen %, Jiun-Yuan Chen * and Chia-Chung Chen

ABSTRACT

Light is one of the important factors of crop photosynthesis. The building materials and
covering materials of traditional greenhouses in Taiwan have to consider the light transmissivity,
otherwise, insufficient light quantity affects the growth of crops. Recently, Taiwan's protected
horticulture area has grown rapidly under policy subsidies. If greenhouse materials have not been
updated for many years, the light transmissivity in the greenhouse will be seriously reduced and
the crop yield will be affected. The aim of this research is to explore the influence of buildings
next to the greenhouse on the light distribution of the greenhouse and to provide a reference for the
greenhouse construction site selection. The research method used 3 quantum sensors, which are
installed at the west outside and both east and west inside in the greenhouse. The datalogger
collected the quantum sensor signals with a sampling interval of 1 minute. The results showed the
influence of the building adjacent to the east side of the greenhouse on the light shielding of the
greenhouse in late October. At 08:03, the sun's rays were directed at the outdoor quantum sensor
on the west side of the greenhouse, and the shielding effect of the buildings was relieved at 10:18.
The difference in light intensity between the east and west sides of the greenhouse in the cloudy
morning is greater than that in the afternoon. The difference in light intensity between the east and
west sides of the greenhouse on a rainy day is greater before 14:00, and the difference becomes
smaller after 14:30. The light transmissivity of the roof plastic cover is between 60-68% under
three kinds of weather. The light transmissivity of the shading effect of the building is between
41.9-49.5% under three kinds of weather. It shows that the average light intensity on the east side
of the greenhouse adjacent to the building is about 18% less than that on the west side. To reduce
the shading effect of the building on the greenhouse, it is necessary to increase the distance
between the greenhouse and the building and reduce the height of the building. The height of the
roof gutter of the building is 6.35 m. When the horizontal distance is ranged from 1 m to 9 m, the

shading effect is reduced from 48.25 to 30%. If the horizontal distance is ranged from 9 m to 13 m,
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the shading effect is about 30 to 26%, and the decline of the shading effect slows down as the

horizontal distance increases.

Key words: building, greenhouse, light distribution, transmissivity, shading effect
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