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Sowing-performance of Air-suction Cylindrical Cotton Precision Dibbler
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Abstract

In order to solve that the large energy consumption and unstable sowing-performance of air-suction

cylindrical ,

orthogonal test and regression analysis were applied to research the relative pressure and

suction-hole velocity that influenced the sowing-performance mainly. Variance analysis of the experiment

results defined the influencing regularity and the optimization of the factors.

Experimental results

indicated that the sowing-performance became worse quickly with the increasing of suction-hole velocity,

but became better with the increasing of relative pressure. The optimization of the two factors was the

suction-hole velocity of 0. 38 m/s and the relative pressure of —4.5 kPa. Under such working conditions,

the single seed index was 98.67% ,

the synthetical rate of seed was 99.00% , the multiples index was

0.67% , and the miss index was 0.67% , so the seed-metering device could satisfy the demand for

precision seeding.
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Fig.1 Schematic diagram of dibber configuration
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Tab.1 Parameters of test cotton-seed

F RS (K x %8 x J&£)/mm x mm x mm

8.61 x4.89 x4.35

AREE /g em ™’ 671.3
TR g 95.3
BRI A /() 32.75
FEHE S/ (°) 22.5
4/ % 98. 59
WA R/ % 0.57
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Tab.2 Levels of test factors

SES
K
p/kPa 1)],/m~s’]
1 -3.5 0.30
2 -4.0 0.38
3 -4.5 0.46
4 -5.0 0.53
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Tab.3 Orthogonal test results

A % K I 96 4 3
X 56
e Weflgk  FAh s WA RN ZiAIEM
HWEv, REp $a/% Ke/% Bji/% 18K n/%
1 1 1 95.30 1. 10 3.50 95.85
2 1 2 96. 80 1. 60 1. 60 97. 60
3 1 3 98. 14 1.33 0.53 98. 80
4 1 4 98. 40 1. 60 0 99. 20
5 2 1 94. 10 0. 60 5.30 94. 40
6 2 2 97.33 0. 80 1.87 97.73
7 2 3 98. 67 0. 67 0. 67 99. 00
8 2 4 98. 67 1.33 0 99. 36
9 3 1 93. 68 0.57 5.75 93.97
10 3 2 95.73 0. 80 3.47 96. 13
11 3 3 95.72 1.87 1. 60 96. 66
12 3 4 95. 46 3.47 1.07 97.20
13 4 1 85. 65 1.36 12.99 86.33
14 4 2 90. 14 2.13 7.73 91.21
15 4 3 94.13 1.87 4.00 95.07
16 4 4 95.73 2.13 2.13 96. 80
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Fig.2  Sowing-performance under different
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Fig.3 Sowing-performance under different relative pressure
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