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Fig. 1. The rainwater collection devices on the greenhouse roof. (a) gutter;
(b) gathering trough; (c) static screen filter.
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Fig. 2. The rainwater collection and the filtering device. (a) rainwater collection
tank; (b) storage tank; (c) sand filter; (d) backwash controller.
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3. REEEH

Fig. 3. Ozone generator.

4. REFKEEKE
Fig. 4. The mixing device for ozone gas and water.
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Fig. 5. The irrigation water for the vertical crop productions.
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Table 1. The effects of treating rainwater and underground water using sand filter and

ozone.
KEZE JFK PR H 1% WO b R R B 1R
Water quality Raw water After sand filter After sand filter and
parameters treatment ozone treatment
7K
Rainwater
EC (mS cm™) 0.463 0.195 0.195
pH 5.98 5.83 6.05
TDS (mg L™) 301 129 126
H 7K
Underground water
EC (mS cm™) 0.299 0.294 0.295
pH 7.98 8.05 8.18
TDS (mg L™) 195 191 192

TDS : #7558
TDS: Total Dissolved Solids
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6. FEREKKF BREIRE

Fig. 6. The ozone concentration in irrigation water.
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Fig. 7. The degration of ozone in irrigation water.
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Design of an Irrigation Water Treatment System
Integrating Groundwater, Rainwater, and
Ozone Disinfection for Greenhouses '

Yu-Heng Wu :
Abstract

This study integrated groundwater, rainwater, filtration, and ozone disinfection to
design an irrigation water treatment system, thereby providing the high-quality irrigation
water for greenhouse crops. The rainwater was collected from the greenhouse roof. After
being filtered out the impurities by the sand filter with a filtering capability of 140-mesh,
the water was sterilized with ozone. When 1 m® of water was treated in a rate of 20 g ozone
per hour, the ozone concentration in the water was raised to 5.0 mg L' within 30 minutes.
Growers may take different levels of disinfection operations depending on the crop needs.
The system can treat both groundwater and rainwater, and maximize the utilization of
rainwater. On system’s expansion, it only needs to increase storage tanks to increase the
amount of rainwater collection. The system could be used for the greenhouse irrigation

operations, the water walls, the washing operations of agricultural products, etc.

Key words: irrigation water treatment system, ozone disinfection, rainwater collection,

sand filtering, groundwater
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