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Fig.2 PWM signal control solenoid valve circuit
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Fig.3 Comparison of spray flow rate data

before and after filtering
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Fig.4 Relation between voltage of PWM control signal and

instantaneous spray flow rate
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Tab.1 Experimental results of spray flow rate under

different spray pressure L/min
e o JE J1/MPa
CEL 0.2 0.3 0.4
4 0. 180 0.197 0.215
10 0.199 0. 225 0. 266
20 0.229 0. 286 0.324
30 0.262 0. 336 0. 387
40 0.316 0. 391 0.453
50 0. 353 0.437 0. 506
60 0.399 0.477 0. 550
70 0. 406 0.528 0.597
80 0.419 0. 563 0. 629
90 0.421 0.567 0. 652
100 0.421 0. 566 0. 659
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Fig.5 Verification effect of piecewise linear model

under spray pressure of 0. 2 MPa
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Tab.2 Results of spray flow rate control accuracy test
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PWM Variable Spray Control Based on Kalman Filter

Jiang Huanyu Zhou Mingchuan Tong Junhua Liu Yan
(College of Biosystems Engineering and Food Science, Zhejiang University , Hangzhou 310058 , China)

Abstract: A platform was built up to collect the pressure data near the nozzle. The instantaneous flow
data was calculated based on the relationship between pressure and flow by using Kalman filtering
algorithm, and the average spray flow rate was obtained by integrating over the instantaneous flow, then
an automatic piecewise linear fitting method was designed after considering the relationship between the
duty cycle of PWM signal and the average spray flow rate. In order to verify the control effects of the
spray flow rate model, the PWM spray flow rate models based on Kalman filtering were established under
the spray pressure of 0.2, 0.3 and 0. 4MPa, respectively, and the experiments of spray flow rate control
accuracy were performed under the same conditions. The results showed that the coefficient of
determination (R*) in the models above were all more than 0. 995 under the three spray pressures, and
the spray flow rate control error was within +6% . This method provides a reference of building spraying
control model for rapid and online use.

Key words: Variable spray Pulse width modulation Kalman filtering Piecewise linear fitting
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Design and Experiment of Rotary Converter of Liquid Fertilizer

Wang Jinwu Pan Zhenwei Yang Xinlun Liu Yongjun Zhang Chunfeng Wang Jinfeng
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; There are a lot of problems in deep application-type liquid fertilizer such as large energy loss,
low efficiency, transporting liquid fertilizer hose winding, etc, because of intricate piping in splitter and
fertilization institutions of deep application-type liquid fertilizer. Hence, we designed a rotor type liquid
fertilizer converter by theoretical analysis and Adams simulation method in order to solve the above
problems. Using the converter, which could replace original splitter and any original tubing of fertilization
institutions, we designed the pipe system of transporting liquid fertilizer. We used the new pipeline
system with the converter in an anti-winding test. We also used the new one and the original pipeline for
a comparative fertilization experiment. When finished the anti-winding experiment we found that when the
sun gear and the planetary gear ratio was 3: 1 and the sun gear and the planet carrier speed ratio was 2: 3,
the converter applications could better solve the transporting liquid fertilizer hose winding problem of
fertilization institutions. When finished the comparative fertilization experiment we found that the new
pipeline system efficiency was 2.63 times of the original pipeline system when fertilizer was
20. 32 mL/time and pump pressure was 0. 31 MPa.

Key words: Converter Liquid fertilizer Pipeline system



