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Design and experiment on turning device of turning machine for double-roller type

edible fungus culture material

Wang Shanwen', Xie Qiuju', Xie Shouyong' ?, Deng Chengzhi', Li Zhanpeng'
(1. College of Engineering and Technology , Southwest University, Chongqging, 400715, China; 2. Chongqing Key
Laboratory of Agricultural Equipment in Hilly and Mountainous Areas, Southwest University, Chongqging, 400715, China)

Abstract; In order to solve the problems of poor working environment, high labor intensity, low work efficiency and
uneven mixing of materials in the manual turning method of edible fungi production base at the present stage, a kind of
turning machine with double-roller turning device was proposed. The turning device used a double-helix method to design
the distribution of the throwing knives according to the principle of layered cutting, the small-radius throwing knives was
used to achieve a large turning depth. By building a discrete element simulation model for double-roller turning piles, the
EDEM software was used. The engineering process of the turning device and the particle flow, collision and scattering of
particles under different working conditions were analyzed. Through simulation analysis and Central Composite Design test
analysis, the optimal combination determined that the double-roller axis spacing was 525. 17 mm and the axis angle was
35. 25°. Finally, the field test was carried out to verify the feasibility of the discrete element simulation of the turning
operation of the turning machine and the test results showed that the mixing coefficient of the pile after operation was
0. 714, and the operating power consumption was 1. 828 kW, which shows that the compost turner has good crushing and
mixing effects.
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s 9 o 525. 17 mm, 35. 25°,
1 CCD 0. 817 5, 1. 696 kW,
Tab. 1 CCD test program and results , CcCD ,

L 525.17 mm,

/mm /O /W 35.25° 0.819 4,
1 530 30 0. 765 1. 889 1.702 kW, CCD
2 530 40 0. 755 1. 904 0.23% 0.35%,
3 525 42.07 0. 787 1.878 EDEM ,
4 525 35 0. 815 1.694 525. 17 mm. 35.25°.
5 525 35 0. 815 1. 694
6 520 10 0.792 1.854 2
7 517.93 35 0. 685 1.836 Tab. 2 Quadratic regression analysis of variance
8 520 30 0.622 1. 839 R, P,
9 525 27.93 0.712 1.767 P o p F
10 525 35 0. 815 1. 694
1 532, 07 N 0. 801 1. 906 0.000 7 34.61 0.002 1 21.96
L 0.001 4 41.06 0.039 7 7.64
a 0.001 5 39. 86 0.048 4 6.74
al 0.001 8 36.49 1 0
L’ 0.001 5 39. 06 0. 000 3 78.12
o 0.002 3 32.85 0.001 2 43.23
(o)
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Tab. 3 Test verification results

/% /kW /kW /%
1 0.819 4 0.721 12.01 1.702 1. 867 9.69
2 0.819 4 0.715 12. 74 1.702 1. 819 6. 87
3 0.819 4 0.707 13.52 1.702 1.798 5.64
0.819 4 0.714 12. 86 1.702 1. 828 7.40
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