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Development of an Automatic Nutrient-Solution Supply
System Using Fuzzy Control*
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ABSTRACT

This study was carried out to develop a nutrient-solution mixing-and-supplying system, which used a low-cost
metering device instead of expensive metering pumps and a fuzzy logic controller.

A low cost and precise overflow-type metering device was developed and evaluated by testing the flow
discharge for the automatic nutrient-solution mixing-and-supplying system for small-scale hydroponic growers.

The fuzzy logic controllers, which could predict and meet the desired values of EC and supply rate of nutrient
solution were developed and verified by simulation and experiment. this fuzzy logic controller, whose algorithm
consists of four crisp inputs, two crisp outputs and nine rules, was developed to predict the desired value of EC and
supply rate of nutrient solution and two crisp inputs, one crisp output and nine rules used to control EC to the
desired values.

The nutrient-solution mixing-and-supplying system showed satisfactory EC control performance with the
maximum overshooting of 0.035 mS/cm and the maximum settling time of 15 minutes in case of increasing 0.7
mS/cm. also, the accuracy of the overflow-type metering device in terms of the full-scale error was 2.29% when
using solenoid valve only and 0.2% when using solenoid valve and flow control valve together.
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Table 1 Decision table for set point of EC and supply amount

Temperature | Solar Radiation

Relative Humidity

Growth Period EC Supply amount

LIM(H|l L M|H| L | M| H

S| C|H|VL|L M|H|VHl L | M| H

R 1.

R 2.

R 3.

R 4.
R 5.
R 6.

R 7.

R 8.

R 9.

u

VL: very low L:low M: medium

H: harvesting R1I~R9: rules

H: high

VH: very high S: seedling C: culture
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Table 2 Decision table for condense-nutrient-solution supply in EC control

€ Nne

supply time

EL EM EH EEL

EEH tl t2 t3 t4 ts

R 1.
R 2.
R 3.

R 4.
R S.
R 6.
R 7
R 8.
R 9.

EL: low error EM : medium error

EEL: low error change EEM: medium error change

EH: high error
EEH: high error change

tl~t5:
supplytime
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