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Design and Experiment on Small-scale Axial Multi-point Gas Intake
Conditioner for Pellet Mill

Peng Fei Kang Hongbin Wang Hongying Shen Xiang Yang Jie
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract. Pellet mill is one of main machines in the feed processing machinery, which occupies an
important position in the feed granulation processing. In order to achieve the small quantities production
need of pellet feed, the working principle and structural characteristics of the conditioner were
investigated, and the main parameters of key components were determined with theoretical analysis.
Accordingly, the small-scale axial multi-point gas intake conditioner was designed to be compatible with
the small-scale pellet mill. The blade installation angle X, , speed of conditioner X, , and speed of feeder
X, were selected as the influence factors, and the productivity of conditioner Y,, conditioned material
temperature Y, were selected as evaluating indicators, thus the performance optimization experiments were
carried out under the quadratic orthogonal rotation design. Based on the software regression analysis
Design — Expert 8. 0. 6 and response surface analysis method, the relationship between the two influence
factors and conditioning evaluating indicator was established. The results showed that X, ; X, and X, were
significantly correlated with ¥, and Y, (P < 0.0l and P < 0.001, respectively). By using response
surface method, the optimal aggregative index could be obtained under the condition that the blade
installation angle was 38. 1°, speed of conditioner spindle was 220. 6 r/min, and speed of feeder was
17.4 v/min. Under this scheme, the productivity of conditioner was 12.7 g/s and the material
temperature after conditioning was 65. 0°C. In this case, the conditioner had the proper productivity and

the conditioned material temperature was within the scope of the technical requirements. Therefore, this
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conditioner has good practicability in the process of conditioning small quantities of feed raw materials;

the research provides references for the design of small-scale conditioner and the parameters optimization

of processing technology.

Key words: small-scale feed pellet mill; conditioner; axial multi-point gas intake; design; experiment
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Fig.2  Structure diagram of conditioner with axial

multi-point gas intake
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Tab.2 Experimental levels and results of quadratic

regression orthogonal rotating test

e X X X, Y/(gs7') Y/C
1 1 1 1 13.53 64.5
2 1 1 -1 11.62 68.0
3 1 -1 1 13.19 66. 5
4 1 -1 -1 11. 47 72.5
5 -1 1 1 13.57 64.5
6 -1 1 -1 12.27 72.5
7 -1 -1 1 12. 67 71.5
8 -1 -1 -1 11.28 77.0
9 1. 682 0 0 11.94 60.5
10 -1.682 0 0 11.37 72.0
11 0 1.682 0 12.71 61.5
12 0 -1.682 0 10. 84 78.0
13 0 0 1.682 12.55 58.0
14 0 0 -1.682 10. 65 81.0
15 0 0 0 11. 60 65.0
16 0 0 0 11.55 67.5
17 0 0 0 11.58 66.0
18 0 0 0 11.75 64.5
19 0 0 0 11.59 66. 5
20 0 0 0 11. 65 65.0
21 0 0 0 11.48 67.0
22 0 0 0 11.52 66. 5
23 0 0 0 11.71 64.0
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Tab.3 Result of significance test for regression coefficient

of productivity of conditioner

BRI CEFM AW Y7 F P
BT 10.92 9 1.21 6.46 0.001 5
X, 0.071 1 0.071 6.38 0.549 1
X, 2.24 1 2.24 11.93 0.004 3
X, 6.62 1 6.62 35.19 <0.000 11
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XX 1.57x107? 1 1.56 107 8.34x107*  0.9286
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Tab.4 Result of significance test for regression

coefficient of conditioned material temperature

BRI CFHM AHE ¥ F P
WEI 607,11 9 67. 46 8.80 0.000 3
X, 78.98 1 78. 98 10. 31 0. 006 8
X, 156. 63 1 156. 63 20. 44 0. 000 6
X, 283.13 1 283.13 36.95  <0.000 1
X, X, 3.78 1 3.78 0. 49 0.494 7
X, X, 2.53 1 2.53 0.33 0.5753
X, X5 0. 031 1 0.031 4.08x107° 0.9500
X3 1.59 1 1.59 0.21 0.656 1
X3 38.37 1 38.37 5.01 0.043 4
X2 42.85 1 42.85 5.59 0.0343
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