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Detection of Seedcotton Mass Flow Based on Capacitance Approach

Zhou Liming' Li Shujun’® Zhang Xiaochao Wang Shumao' Yuan Yanwei’ Dong Xin®
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract. Mass flow measurement during the crop harvest process is one of important ways of data
collecting for precision agriculture. In this research, a method for detecting seedcotton mass flow rate was
proposed. The principle of the method was based on the fact that the dielectric constant of air/seedcotton
mixture between two parallel plates increased with seedcotton mass flow rate. In order to decrease the
influence of environmental disturbance, a differential capacitive sensor was designed to perform the
seedcotton mass flow rate measurement. One kind of seedcotton named Xinluzao43 was used as sample to
study the influence of cotton moisture content on the output capacitance value of mass flow sensors, and
the relationship of cotton mass flow and sensor output capacitance. Experiment results showed that, the
relationship among cotton moisture content, mass flow rate and capacitance value could be described by a
bivariate regression model. The change of ambient temperature and breed had no significant relationship
with the sensor output. The average relative error of seedcotton mass flow sensor was 5. 16% .

Key words: Seedcotton Mass flow Capacitive sensor Moisture content Differential configuration
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Design of Anti-blocking Mechanism Combined Driven Divider
with Passive Residue Separating Device

Gao Nana Zhang Dongxing Yang Li  Cui Tao
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: An anti-blocking mechanism combined driven divider with passive residue separating device
was designed, using simulation method and fields experiment to determine key parameters of the
components. Based on the results of the simulations, the optimum parameters of driven divider were 1. 24
speed ratio, 5 bars and 150 mm diameter. The convex residue separating device with 750 mm average
radius had the strongest diffluent ability. Field experiments of seeding performance of 2BYJMFQC — 4
maize precision no-till seeder, on which the anti-blocking mechanism combined driven divider with
passive residue separating device was fixed, was conducted, and the results showed that the passing
ability , the sowing quality, the sowing depth rate and the fertilization depth rate satisfied the requirements
of the national standard. Above all, the anti-blocking mechanism combined driven divider with passive
residue separating device was effective in solving straw blocking and ensuring the passing performance of
the no-till maize planter.

Key words: No-till planter  Driven divider  Passive residue separating device  Circling flow

Simulation



