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Parameter optimization of spiral inclined fertilization device
and its trial for rice side deep fertilization

ZHANG Yarong!, LIU Dawei*?", XIE Fangping*?, ZHENG Peng®, SONG Siming?®

(1.College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China;
2.Intelligent Agricultural Machinery Equipment Hunan Key Laboratory, Changsha, Hunan 410128, China; 3.Hunan
Longzhou Agricultural Machinery Co. Ltd., Miluo, Hunan 414400, China)

Abstract: To address the problem of poor fertilization uniformity in the spiral inclined fertilization device during
operation, optimization and verification of the structural and motion parameters of the spiral components were carried
out on the Longzhou 2FH series fertilizer-discharging device. By analyzing the fertilizer-filling and discharging
processes of the device, the influence of its structural and operating parameters on fertilization uniformity was explored.
Based on the requirements of fertilizer-discharging amount, the parameter ranges of the fertilizer-discharging
components were determined. Single-factor tests were carried out with the average fertilizer-discharging amount and the
coefficient of variation of fertilization uniformity as the operation quality evaluation indicators, and the parameter
ranges of the inclination angle of the Y-shaped fertilizer-discharging pipe, the pitch of the conveying screw, and the
rotational speed of the conveying screw were determined. An Lo(3F orthogonal array was used to design the test.
According to range analysis and variance analysis, the optimal combined parameters, the inclination angle of the Y-
shaped fertilizer-discharging pipe 40< the pitch of the conveying screw 36 mm, and the rotational speed of the
conveying screw 170 r/min were obtained. In the bench-test, with the traveling speed of the device at 0.25 m/s, the
average fertilizer-discharging amount and the coefficient of variation of fertilization uniformity were 3.48 g and 14.9%,

is EEE: 2023-10-09 {EE BHR: 2024-10-19

EEUH: WA EAVFA I H (2021NK2022)

TEHE N R (1999—), Z, BRI, ML, EEMIKFEMERIES AR L& 05T, 1660821947@qg.com; *#AEIEH,
XIAKH, WL, B, FENFKREA SRR A R FIEHSE, liudawei8361@163.com
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respectively. Compared with the device before optimization, the average fertilizer-discharging amount increased by 0.78 g,

and the coefficient of variation of fertilization uniformity decreased by 9.1 percentage points.

Keywords: rice; side deep fertilization; spiral inclined fertilization device; uniformity test
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Fig.1 Structure of the spiral inclined fertilization device
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Table 1 Main structural parameters of 2FH type side deep

fertilization device
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Fig.2 Velocity analysis of the movement of fertilizer particles inside

the fertilizer-discharging device
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Fig.4 The bench device of spiral inclined fertilization device
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Fig.5 Result of single-factor test on fertilizer-discharging uniformity
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Table 2 Factors and levels of the orthogonal test for fertilizer-

discharging uniformity
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*3 HIBH S MR HERRIRE SR
Table 3 Results of the orthogonal test for fertilizer-

discharging uniformity and range analysis

iazs o Yi/g Y%
0 S n

1 1 1 1 1.16 37.94
2 1 2 2 2.39 32.00
3 1 3 3 2.98 19.16
4 2 1 2 1.39 29.05
5 2 2 3 2.68 25.15
6 2 3 1 2.55 31.88
7 3 1 3 1.64 22.45
8 3 2 1 1.60 29.37
9 3 3 2 2.57 37.29
K1 2.18 1.40 1.77
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Table 4 Results of variance analysis for influencing factors of fertilizer-
discharging device and its discharging uniformity performance
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Table 5 Result of the verification test
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