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The air velocity transmitter Model SK-ATV
is alloted at 3.2 m above the ground,
near roof of the greenhouse.

E-type thermocouple
2.4 m from the ground

1.6 m from the ground
0.8 m from the ground
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E-type thermocouple (FW3, Campbell Scientific Inc., USA), totall of 11
Air velocity transmitter (Model SK-ATV, SATO CO. LTD., Japan), totall of 3
3-axis ultrasonic anemometer (Model 81000, RM Young, USA), totall of 1
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Sensing elements for an automatic open-roof greenhouse.
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Fig. 2. The changes of ptotosynthesis rates of Oncidium leaf under the different temperatures and PPFD combinations.
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Fig. 3. Diurnal changes of photosynthesis, transpiration, and temperature of an Oncidium leaf and fluctuation of

PPFD in greenhouse.
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Fig. 4. Control units for an automatic open-roof greenhouse.
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Fig. 5. Diurnal variations of air temperature inside the
open-roof and non open-roof greenhouses.
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Fig. 6. Diurnal variations of relative humidity inside
the open-roof and non open-roof greenhouses.
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Fig. 7. Diurnal variations of vertical wind speed in-
side the open-roof and non open-roof greenhouses.
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Fig. 8. The daily average temperature of an auto-
controlled greenhouse during the summer time (from
May to September, 2012).
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Development of an Automatic Control System for
Open-Roof Greenhouse

Ming-Hwi Yao"", Fu-Liang Hong’, and Chung-Ming Chao’

Abstract

Yao, M. H., F. L. Hong, and C. M. Chao. 2016. Development of an automatic control
system for open-roof greenhouse. J. Taiwan Agric. Res. 65(3):306-312.

Heat dissipation is a troublesome problem to solve for designing environmental control in a
greenhouse, particularly for low-cost facilities in the summer. This study was conducted to develop
an automatic controlling system for open-roof greenhouse in order to meet the demand for growing
Oncidium. The on/off control of curtain will be parameterized and automatically controlled to provide
the environment suitable for the growth of Oncidium, an orchid species that can tolerate more warm
and humid conditions as well as lower illumination status than other crops. These characteristics are
used in strategic planning of the cooling system. Results showed that the microclimate inside green-
house can be manipulated in open-roof adjustment. The vertical wind speed was accelerated to drive
out warming water vapor more effectively and efficiently so as to exhaust the hot air outside green-
house. The temperature inside greenhouse may be lowered down by about 3°C at noon in the summer.
Results also showed that the controlling processes based on plant physiological mechanism can be
reached with the designed system. With that, it further improves the applicability for controlling the
greenhouse environment less costly.

Key words: Open-roof greenhouse, Natural ventilation, Automatic control, Micrometeorology.
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