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Design of separation device for waste film and straw in cotton field based
on Fluent analysis

SHI Xin, YANG Yu-xin, NIU Chang-he, WANG Xue-nong
(Institute of Agricultural Mechanization, Xinjiang Academy of Agricultural Sciences, Urumgt 830091, China)

Abstract: It’s difficult to separate the waste mulch film from cotton stalks, soil and other impurities after mechani-
cally recycled, and the waste mulch film can’ t be reused as a resource. Besides, randomly burying or burning of the waste
mulch film may cause secondary environmental pollution. Aiming at the above problems, a study on the separation technol-
ogy of membrane and impurity mixture was carried out, and the separation principle of roller screen type was proposed to
provide a reference for the design of membrane-impurity separator. Taking the membrane impurity mixture recycled by the
residual membrane recycling machine as the research object, the physical characteristics research was carried out to meas-
ure the suspension velocity of waste film, straw and soil particles. The correlation between material suspension velocity and
windward area was analyzed by SPSS statistical software. By building the air separation test bench for membrane-impurity

mixture, the movement track and settlement law of each component of the membrane-impurity mixture in the air flow field of

the air separation test bench were analyzed, the optimal

5 H #1:2022-10-30
ESWH . EHEARBFEL X E LT H (51965059) ; Fim« =
A7 H T AA RS H (2022SNGGGCC027) 5 8 5 4 HLBF

size and working parameters of the key components of the

roller screen type membrane-impurity separation device

e e FH— AR ( YTHSD2022-09) were determined, and the fluid domain numerical simula-
BB A B(1982-) 4 FF @A L % T R, tion was carried out by using Fluent software. The optimal
TN I EF Y 2o AR 55 &5, (Tel) air inlet velocity for the separation effect of mulch and im-
18999111523 ; ( E-mail ) 35957511@ qq.com purities was 8.0 m/s, and the optimal angle was 6. 00°.

BIWRESE 4 KT, (E-mail) 15999133007@ 139.com According to the verification test, when the rotating speed
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of the rotary screen was 40 r/min, the air inlet speed was 8. 0 m/s, and the air inlet angle was 6. 00°, the impurity rate in

membranes was 9. 73% , and the membrane content rate in the impurities was 0. 261% , which verified the rationality of the-

oretical analysis and structural design, as well as the correctness of numerical simulation analysis in fluid domain. The re-

sults can provide reference for the separation of impurities in waste mulch film and recycling of waste mulch film.
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Fig.1 Secondary environmental pollution caused by random stacking and burning of waste film mixture
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Table 1 Material composition statistics of film-impurity mixtures
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Fig.2 Suspension speed test device
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Fig.4 Channel test for membrane and impurity separation
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Fig.5 Force and motion analysis of film-impurity mixture in air separation test bed
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Fig.6 Structure of waste film-impurity separation device
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Fig.8 Stress diagram of materials in riddle drum
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Fig.10 Cloud diagram of velocity distribution in fluid domain at different velocities of waste film-impurity separation device
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Fig.11 Schematic diagram of airflow incidence angle
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Fig.12 Velocity distribution of waste film-impurity separation device under different air inlet angles
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Fig.13 Site validation test of waste film and impurity separa-

tion device
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Table 2 Field test results of waste film and impurity separation de-

vice

i R 7 3k . o e Feh s
(r/min) AR (%) (%)
30 1 9.87 0.231
2 10.01 0.228
3 9.58 0.199
4 9.69 0.213
5 9.97 0.198
Ty 9.82 0.214
40 1 9.85 0.224
2 9.89 0.216
3 9.67 0.297
4 9.32 0.223
5 9.93 0.346
T 9.73 0.261
50 1 9.41 0.382
2 9.53 0.329
3 9.34 0.287
4 9.28 0.291
5 9.46 0.332
Ty 9.40 0.324
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