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Design and Experiment of Multi-reflux Variable
Spraying Control System
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Abstract; In order to solve the problems of unreasonable pesticide application methods and relatively
simple control methods in the spraying process of large-scale wide-width spraying machine, a multi-reflux
variable spraying control system was designed based on the 3WP — 1200 spraying rod spraying machine
with 22 m spraying width. The control system could adjust the proportional control valve according to the
running speed of the sprayer, which realized the variable spraying by changing the spray flow rate caused
by the opening of return port. The control system was divided into five paths to control all sprinklers, and
each path could be controlled separately. When one or more routes were disconnected, the corresponding
return port could be opened, so that the spraying quantity of the other sprinklers would not change without
changing the flow rate of the system. At the same time, its multi-reflux control method made the system
pressure more stable and control precision higher. Moreover, the hardware and software of the system
were designed, and the liquid level calibration and spray accuracy test of the control system were carried
out. In the liquid level calibration test, the liquid volume corresponding to different liquid levels was
calibrated, and the determination coefficient R of the calibration model was 0.994. In the flow control
accuracy test, the target flow rate of a single sprinkler had little difference from the actual flow rate, and
the relative error was not more than 4. 1% . In the spraying control test, the spraying flux could vary with
the speed, but the actual spraying flux was almost the same as that of the set spraying flux, and the
relative error was within 6% . These experimental results showed that the system could achieve variable
spraying with high control accuracy.
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Schematic of control system structure
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Tab.1 Test results of flow control accuracy
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Tab.2 Test results of spray quantity control accuracy
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5 400 ~7 ~102.7 1200 2.90 414 3.5
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JI 7R

(3) H a5

T b B AE 32 A S 2h 4 T R G0 W 2 o
RS B, AT T 2 1B, HREY o B2
2B W2 O 380,400 L/hm®, 5§ 24 4147 B ek

RORSF o WSS 25 RN 2 Fros .

M2 A R R W2 A 2 B
JEE TR 3 R M M O, L s S M 2 R R AL T
LT Mot 24 i A 52 o 8 24 S A X R 2 AE 5% AN
TEAZ H AR TG T, 3 114 72 1 fo 5 24 i AN A2 A, (5
HOmE 2y A X IR ZEAE 6% LA, SEBL T AR i 25, 7
P )6 8 B 2 5 S BB 25 iR 22 1E 4%
DA o BhZ, i Fas il 28 6 AT 6 Mot 24 7 S itk 2 A Ak
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