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Design and test of organic fertilizer discharging device with
scraper conveyor for greenhouse

XU Yong, SONG Minghan, SUN Guojun, YU Hongfeng, HE Ruiyin
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: [Objective] In order to improve the mechanization level of organic fertilizer application in the
greenhouse and solve the problem of low fertilizer discharge stability of the existing organic fertilizer
discharging device, an organic fertilizer discharging device with scraper conveyor for greenhouse was
designed. [Method] Taking the strawberry planting greenhouse in southern Jiangsu area as an example, the
main requirements for the design of the fertilizer discharging device were determined according to the basic size
parameters of the greenhouse and the agronomic requirements of strawberry planting. The key structure and
parameters of the designed fertilizer discharging device were analyzed and determined by combining the bulk

mechanics theory, and the main factors affecting the stability of the fertilizer discharging volume were
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determined to be the rotational speed of the fertilizer discharging shaft and the opening degree of the fertilizer
discharging device. An indoor organic fertilizer discharging test platform was built, and single-factor test and
two-factor five-level response surface test of rotational speed and fertilizer discharging volume were
conducted. [Result] The results of the correlation test between rotational speed and fertilizer discharging
volume showed that within the range of rotational speed and opening degree set in the test, the rotational speed
and fertilizer discharging volume had a good linear relationship under the conditions with different opening
degree. The overall coefficient of determination was above 0.9857, and the fertilizer discharging volume could
be adjusted by adjusting the opening degree and rotational speed in real time. The results of the response surface
test showed that the stability of fertilizer discharging volume within the set range was good, and the rotational
speed of the fertilizer discharging shaft had a greater influence on the coefficient of variation of the fertilizer
stability compared with the opening of the fertilizer discharging device. The coefficient of variation of
fertilization stability was optimal (1.84%) when the opening degree of fertilizer discharging device was
30.42 mm and the rotational speed of fertilizer discharging shaft was 51.5 r/min. The comparison test showed
that the average value of the coefficients of variations of the commonly used spiral organic fertilizer discharger
was 6.12%, and the organic fertilizer discharger with scraper conveyor designed in this paper effectively
improved the stability of organic fertilizer discharging. [ Conclusion] The designed fertilizer discharging device

with scraper conveyor has good fertilizer discharging performance and meets the requirements of organic

42 B

fertilizer application in greenhouse.

Key words: organic fertilizer; scraper; stress analysis; fertilization stability; optimization test
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Table 4 Verification test result of optimal condition

R G5 Fertilizer iiiiig/lgng volume ;FIFHE)%.% ﬁggﬁi%%&/% E%%%&*H Xﬁﬁéﬁ/%
Test number Wi Coefﬁlelent .of Varla.tl.on of Relative error .of.coefﬁment
2 3 Mean fertilization stability of variation
1 60.22 61.56 60.59 61.46 1.93 4.89
2 60.36 62.64 61.15 61.45 1.89 2.71
3 62.34 60.15 61.49 61.33 1.80 2.17
4 61.06 62.40 63.23 62.23 1.76 4.43
5 61.54 63.75 62.15 62.48 1.83 0.54
H{H Mean 61.10 62.10 61.72 61.79 1.84 2.95
x5 HERRE M LB SR
Table 5 Comparative verification test results of fertilization stability
HEE H/g
R 5 Fertilizer discharging volume A R Y%
Test number | 5 3 YA Coefficient of variation
Mean

1 8.32 8.74 7.95 8.34 4.74

2 8.65 8.15 7.94 8.25 4.42

3 7.62 8.20 9.05 8.29 8.71

4 7.65 7.94 8.46 8.02 5.09

5 7.72 8.95 8.11 8.26 7.62

H#){H Mean 7.99 8.40 8.30 8.23 6.12
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