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Optimal Design and Experiment of Arc-groove Double-spiral
Fertilizer Discharge Device
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Abstract ; Precision fertilization is a high-efficiency fertilization method, and the fertilizer ejector is a key
link in precision fertilization. In order to realize the precise fertilizer discharge of the fertilizer ejector, the
fertilizer discharge performance of the arc-groove double-screw fertilizer discharge device based on the
principle of dislocation superposition single screw fertilizer discharge curve was analyzed, the factors
affecting its fertilizer discharge performance were obtained, and the factors affecting the fertilizer
discharge uniformity of the arc-groove double-spiral fertilizer discharge device were obtained, taking the
pitch S, arc-groove radius R, and center distance a as the test factors, and taking the uniformity variation
coefficient and fertilization accuracy as the test indexes, the three-factor and three-level Box — Behnken
test was carried out. The optimal parameters were pitch S =35 mm, arc-groove radius R, =17. 5 mm and
center distance @ =35 mm. The arc-groove double-spiral fertilizer discharge device was made under the
optimal parameter combination, and the bench verification test and comparative test were carried out. The
test results showed that the uniformity variation coefficient of bench test and the relative error between
fertilization accuracy and simulation test were 5.07% and 4.69% , respectively, and there was little
difference between them, which verified the correctness of simulation. The uniformity variation coefficient
of the optimized arc-groove double-spiral fertilizer discharge device was 7. 26 and 15. 48 percentage points

lower than that of the non optimized arc-groove double-spiral fertilizer discharge device and single spiral
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fertilizer discharge device respectively. The optimized arc-groove double-spiral fertilizer discharge device

had good fertilizer uniformity and effectively solved the problem of uneven fertilizer discharge of the single

helix fertilizer ejector, it can provide a reference for the structural improvement and optimization of arc-

groove double spiral fertilizer ejector.

Key words: single screw fertilizer discharger; arc-groove double-spiral fertilizer discharge device;

uniformity ; structural optimization; discrete element
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Fig.3 Periodic fertilizer discharge characteristic curve
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Tab.3 Test scheme and results
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5 -1 0 -1 11.23 0.92
6 1 0 -1 7.52 0.42
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Tab.4 Analysis of variance of uniformity coefficient

of variation
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Tab.5 Bench verification and comparison test results
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Fig. 13 Bench test device of fertilizer discharge performance
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Tab.6 Bench test results of fertilizer discharge

performance
M A AT P R B
(ig/ : iq;g};# WEREAFE /% R g
30 9.12 4.85 68.56
45 7.96 4.29 68. 96
60 7.88 3.35 69. 64
75 7.52 3.78 69.33
90 7.33 3.71 69. 38
105 6.98 4.43 68. 86
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