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Design of light and simplified fertigation machine for greenhouse

DI Jiao', WANG Xiao-chan'** ,SUN Guo-xiang'*,SHI Ying-yan', WANG Xuan'

(1 College of Engineering  Nanjing Agricultural University , Nanjing,Jiangsu 210031, China;
2 Jiangsu Province Engineering Lab for Modern Facility Agriculture Technology & Equipment s Nanjing,Jiangsu 210031, China)

Abstract: [Objective] A light and simplified fertigation machine based on proportional fertilizer pump
and embedded controller was designed for soilless cultivation in tunnel greenhouse to provide support for a-
chieving integrated fertigation. [Method]) Structure of this machine consisted of light aluminum profile with
universal wheels,and hardware mainly included proportional fertilization pump,embedded STM32 control-
ler, HMI touch system,multi-channel sensors,solenoid valves and nutrition mixing pump. The machine had
the characteristics of online monitoring of 6 fertilizers, real-time control of multiple execution device and
human computer interaction. Nutrition liquid dilution model was also established to achieve precise mixing
of fertilizers. [Result] The light and simplified fertigation machine for greenhouse was designed successful-
ly. Fertilizer mixed irrigation experiments showed that self-mixing of mother nutrient solution over 3 mi-
nutes before fertilization could eliminate the problem of non-uniform caused by nutrient solution precipi-
tate. The precision error of Ec value control was less than 0. 02 mS/cm with standard deviation of 0 —
2.83% , which met the requirement of soilless cultivation in greenhouse. [Conclusion) The designed fertiga-
tion machine with high fertilizers mixing precision could effectively improve the utilization ratio of fertiliz-

er,and the built nutrition liquid dilution model provided an analysis method for fast,simple and convenient
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determination of suitable fertilizer proportions for crops at different growth periods.

Key words: soilless cultivation;fertigation machine;mechanical design;nutrition liquid dilution model
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Principle diagram of irrigation fertilizer
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Table 1 Result of control precision test of Ec value after irrigation fertilizer in different mixing proportion
fE K L Bl Wi B )G Ec hREfH/(mS « em™1) HEWENT Ec S2M¥BEH/ (mS « em™ 1) bR 2/ %
Fertilizer proportion Ec value measured after dilution Ec¢ value measured during irrigation Standard deviation
1: 300 0.97 0. 96 1.41
1: 250 1.03 1.02 2.83
1:225 1.10 1.08 0. 00
1:200 1. 29 1. 28 1.41
1:175 1. 39 1. 38 0.71
1: 150 1.54 1.53 0.71
1:100 2.00 1.98 0.71
1:70 2.52 2.51 0. 00
60 3.18 3.17 0.71
1:50 3.92 3.92 1. 41
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