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Abstract.

It is necessary to develop an efficient and affordable cooling technology and apply the practical

system to rural farmhouse, control to adequate growth environment by adjusting temperature of root zone. A
study on managing medium temperature of the hydroponics for strawberry cultivation was conducted and
feasible evaporative cooling system for the media cooling were as follows: Characteristics of temperature
drop were investigated for the evaporative cooling devices using microporous film duct, felt mulching on
media surface, and water permeable sheet in culture tank. The evaporative device with water permeable
sheet in culture tank was the most efficient and economic on media cooling system.
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Fig. 1. A schematic of evaporative cooling device using the
microporous film duct.
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Fig. 2. Schematics of evaporative cooling devices using the
felt mulching on the media surface.
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Fig. 3. Evaporative cooling devices using water permeable sheet in culture tank.
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Fig. 4. Locations of temperature sensors in media.
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Fig. 5. Variations of water temperature in ploytube by the
micro-porous film tube.
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Fig. 6. Temperature distributions in media by the evaporative cooling devices using the felt mulching on media surface.
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Fig. 7. Temperature distributions in media by the evaporative cooling devices using water permeable sheet in culture tank.
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Table 1. Comparison of evaporative cooling devices near root zone (#5 sensor).

Classification

Initial media temp.

Media temp. after cooling ~ Temperature difference

(0 4% (°C)
Microporous film duct 35 35 0
Felt mulching on media surface 35 34~34.5 0.5~1
Water permeable sheet in culture tank 35 28~30 5~7
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Fig. 8. Variations of media temperature by evaporative cooling devices using water permeable sheetwater.
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