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Fig. 1  Structure and working schematic of electrostatic

spraying blade added with multiple needle electrodes
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Electrostatic Field and Atomization Effect of Multiple Needle
Electrodes Spraying Blade

Gao Quanjie Xia Zhiyong Wang Zhaohui Wang Wei Qin Tuo Huang Hao
(College of Mechanical Automation, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract; A model to solve the electrostatic field of multiple needle electrodes spraying blade was
established. The distribution regularities of electric potential and electric intensity in the space out of
multiple needle electrodes spraying blade were analyzed by Ansoft Maxwell software, and the influence of
different gap of needle electrodes on electrostatic field was researched. Meanwhile, the particle sizes of
the droplets atomized by the spraying blade with different gap needle electrodes were measured by laser
particle size analyzer and the distribution law of the droplets was analyzed by computer. The results
indicated that the highest electric intensity near the needles could be promoted to 2.7 x 10° V/m by the
multiple needle electrodes, and the amplitude variation of electric field near the needle electrodes was the
maximum. A region with high electric intensity uniform distributed could be formed when the gaps of
needle electrodes were 2 mm which was the optimal gap, and the particle size of droplets atomized by the
spraying blade decreased to 42 pm. Furthermore, the distribution of particle size was more uniform, and
the results of experimental were consistent with the characteristics of electrostatic field obtained by
evaluation.

Key words: Electrostatic spray Blade Needle electrode  Finite element method  Particle size

distribution

(#5156 17)

Dynamic and Hydraulic Characteristics of Centrifugal Water Motor for
Single-span Center Pivot Irrigation System

Yu Pengfei' Jin Hongzhi' Yan Haijun® Hou Yongsheng' Gao Jiangyong' Yang Xiaogang'
(1. Chinese Academy of Agricultural Mechanization Sciences, Betjing 100083, China
2. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; In order to meet the reqirements of sprinkler irrigation uniformity and tower travelling capacity
of a single-span center pivot irrigation system, the dynamics and hydraulic characteristics of the
centrifugal water motor with a lower injector port were investigated. Relevant formulas were established for
computing driving torque, speed and operating flow rate. The key factors affecting the driving torque and
rotation speed of centrifugal water motor were analyzed. The results showed that the irrigated water depth
could be adjusted more effectively by changing the working pressure of the water motor to control the
rotation speed than by increasing the diameter of sprinkler nozzle to increase the work flow of water motor
or by extending the length of the rotating arm. It is necessary to consider the structural and hydraulic
designs of centrifugal water motor, travelling capacity and sprinkler irrigation uniformity of center pivot
irrigation system simultaneously and optimize their combinations. In this way the demands of system
traveling capacity and agricultural irrigation uniformity could be met at the same time.

Key words: Single-span center pivot irrigation system Centrifugal water motor Hydraulic performance

Sprinkler irrigation uniformity



