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Electrical Conductivity Adaptive Control of Nutrient Solution of
Hydroponic Veranda Vegetable Machine

LI Qi,GAO Yixing, WANG Jun,YANG Liu,ZHAO Jie
(School of Electrical and Information Engineering,Shaanxi University of Science and Technology,Xi’ an 710021, China)

Abstract; The electrical conductivity ( EC) control system of the hydroponic veranda vegetable machine
nutrient solution is easily interfered by external temperature , humidity, light intensity and the pH of mixed
solution, so the model reference adaptive control system of nutrient solution EC was designed. The
mathematical model of EC regulation system of nutrient solution was established by the relationship of
conservation of materials. Meanwhile, the reference model was selected by these indicators of the
controlled object model, response time and control performance etc,and the adaptive law and control law
of the system were designed by Lyapunov stability principle. The system simulation test showed that the
system can enter the stable state of EC about 40 seconds under the disturbance of external temperature,
humidity, light intensity and pH of the mixed solution. The system had a good robustness ( absolute error
was less than 0.1 mS/cm).
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1:Display screen; 2:Control box; 3 :Illuminance sensor;

4 :Temperature and humidity sensor; 5:Mixing tank of nutrition
liquid and water; 6 :Circulating pump; 7 :Signal harness;

8 :Signal line; 9:EC sensor; 10;Tap water; 11 ; Nutrition fluid A
12 ; Peristaltic pump A; 13 Nutrition fluid B; 14 Mixed liquid;
15 : Temperature sensor; 16 :Mixing pump; 17 :PVC pipe;

18 : Hydroponic vegetables; 19 : Circulating fertilizer liquid inlet;
20: Mixed fertilizer outlet; 21 :Peristaltic pump B;

22 ; Liquid level switch; 23 ;:pH sensor
B1 KIZEMAEHEXNEREECERRS
Fig.1 Diagram of EC control system for nutrient

solution of veranda vegetable machine
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Fig.2 Hardware structure diagram of EC control system

for nutrient solution of veranda vegetable machine
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Fig.3 Controller block diagram of EC adaptive control

system for nutrient solution of veranda vegetable machine
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Tab.1 Test results of mixed fertilizer solution of nutrient

solution and tap water of veranda vegetable machine

V, /mL V!V ;
;;M“ Vip/ml v;ijvﬁjﬂ (mis;n)
100 4 0.040 1.52
100 6 0.060 2.07
100 8 0.080 2.56
100 10 0. 100 3.05
120 10 0.083 2.62
140 10 0.071 2.33
200 10 0.050 1.79
250 10 0. 040 1.53
300 10 0.033 1.33
350 10 0.029 1.21
400 10 0.025 1.08
100 2 0.020 0.95
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Fig.4 Curve diagram of the relation between
volume ratio of nutrient solution A,B to tap water and

EC value of veranda vegetable machine
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Q, :Nntering flow of tap water; (), : Flowing out
flow of mixed fertilizer solution; @, : Adding flow of
nutrient solution A; Qy :Adding flow of nutrient solution B
Vi : The total volume of mixed tank of nutrient solution
B S KIFAERFNERBSBRKBREEULZER
Fig.5 Simplified mixed model diagram of nutrient

solution and tap water of veranda vegetable machine
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Fig.6 Design block diagram of EC adaptive controller

for nutrient solution of veranda vegetable machine
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Fig.7 Actual block diagram of EC adaptive controller

for nutrient solution of veranda vegetable machine
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Fig.8 Step response diagram of reference model and
actual model of EC adaptive control system for

nutrient solution of veranda vegetable machine
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Fig.9 Following curve diagram of actual model
of EC adaptive control system for nutrient

solution of veranda vegetable machine
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Fig.10 Output curve of control system of EC
adaptive control system for nutrient solution of veranda

vegetable machine after adding step disturbance
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