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ABSTRACT

In this paper, a closed hydroponics device was designed and fabricated to grow and harvest plants in a
small space for safe consumption, which enables horticultural activities that are difficult to perform due to
space constraints from urbanization. This device also aimed to minimize the air pollution of crops. To obtain
data for the optimal growth conditions for crops in this intelligent plant-growing system, sensors were used to
measure and control the growth conditions. To investigate the optimal growth conditions, blue lettuce and
crown daisy were selected as representative crops. The growth rates were comparatively analyzed through four
experiments for each plant. This hydroponics device was used to collect data on growth rates that are altered
depending on cultivation conditions, which can then be used to study methods to control the growth rate of
crops.
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Table 1 Specification of hydroponics cultivation

system
Hydroponics Specification
cultivation system
Temperature sensor AO, 6 VDC
P Range : 0 ~ 50 C
Photo sensor AO, 12 VDC
Range : 0 ~ 20000 lux
AO, 6 VDC
CO, sensor Range : 0 ~ 4000 ppm
AO, 220 VDC
PH sensor Range : 0 ~ 13
AO, 12 VDC
EC sensor 200 ~ 2000 uS/em
Controller Al, AO, DI, DO
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Fig. 3 Front panel of monitoring for control system
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Fig. 5 Photograph of total hydroponic cultivation

system
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Fig. 6 Growth curve of blue lettuce
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Table 3 Cultivation conditions of crown daisy

EC

(118/em) LUX (Lux) Temp (C)
Ist 800 15000 20~30
2nd 1200 15000 20~30
3rd 800 20000 20~30
4th 1200 20000 20~30
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Fig. 7 Growth curve of crown daisy
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