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Design and Experiment of Flights in Middle Drum of Triple-pass
Rotary Drum Dryer for Organic Fertilizer Pellets
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Abstract. Pelleting is an effective way to store and utilize organic fertilizer. A key step is to dry after
pelleting. At present, one-zone rotary drying is often used for drying organic fertilizer pellets. But it has
many problems, such as high energy consumption and etc. To guarantee the efficiency and high quality of
the organic fertilizer in drying process, a triple-pass rotary drum drying technology was introduced.
Therefore, the problems of long overall length, large occupied area and low plant utilization factor can be
solved. This study combines the advantages of triple-pass rotary drum dryer. To explore the relationship
among the residence time in the drum, the structure parameter of flight, and the drum installation angle,
the EDEM software was used to simulate the movements of the pellets in the drum. The principle of the
flight was analyzed, and a new type of combined flight was designed. The residence time in middle drum
testing apparatus was set up, and the single-factor experiment design was conducted. Then, the
significant factors on residence time were obtained by using orthogonal experiments, which turned out to
be the drum installation angles and flight angles. The results of the simulation and experiment were
compared, and it’ s verified a very highly prediction on the residence time and optimized parameters of
the drum installation angle. Finally, the experiments showed that the installation angle should be less
than 5° and flight angle should be higher than 40°.
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triple-pass drum dryers
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Tab.1 Measurement result of geometrical parameter of organic fertilizer pellets mm
20 5 o
28 FRIE bR
1 2 3 4 5 7 8 9 10
TR 9.92 9.03 9. 66 9.50 8. 65 9.65 8.85 8. 81 8.16 7.79 9.00 0.69
¥ HERE 5.95 5.87 5.82 5. 81 5.85 5.85 5.92 5.88 5.90 5.89 5.87 0. 04
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Tab.2 Mechanical properties of material
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Tab.3 Factors and levels
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Tab.4 Results of orthogonal experiments
e e pEBIA I/
A B AxB c AxC BxC eyl min

1 1 1 1 1 1 1 1 82.30

2 1 1 1 2 2 2 2 54.80

3 1 2 2 1 1 2 2 181. 40

4 1 2 2 2 2 1 1 74. 40

5 2 1 2 1 2 1 2 67.00

6 2 1 2 2 1 2 1 39.05

7 2 2 1 1 2 2 1 133.45

8 2 2 1 2 1 1 2 63. 05

T, 392.9 243. 15 333.6 464.15 365. 8 286.75 329.2

T, 302. 55 452.3 361. 85 231.3 329.65 408.7 366. 25

W 90. 35 209. 15 28.25 232.85 36. 15 121. 95 37.05
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Tab.5 Results of variance analysis
P -7 #0 EREE S ¥ 75 Fi F 5
A 1 020. 39 1 1020. 39 7.042 056 *
B 5467. 965 1 5467.965 37.736 27 ok
AxB 99.757 81 1 99. 757 81 0. 688 462
Cc 6777.39 1 6777.39 46.773 05 Hk
AxC 163.352 8 1 163.352 8 1.127 353
BxC 1 858.975 1 1858.975 12. 829 41 ok
e 171.5878 1 171.5878
Fo,(1,3)=2.7,F,,(1,3) =5.54
B IR 2 434.698 4 3 144.899 5
Foos(1,3) =10.13,F, o, (1,3) =34. 12
1 15 559.42 7 2222.774
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Fig. 8 Testing apparatus of middle drum
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Tab.6 Results of verification tests
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(°) WM/ () 4{H/min /min

2 66. 96 1.82

3 80. 28 6.97

4 70 102. 26 6.22

5 131. 68 6.52

6 164.6 5.86

70 66. 96 1.82

60 53.20 3.35

2 50 42.40 2.59

40 35.00 3.56

30 33.10 2.03
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