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Airflow Field in the Trash Removal Zone and Trash
Removal Performance in Rotor Spinning
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Abstract; Analysis on fiber and trash movements in the airflow of the trash removal zone in rotor spinning
is conducted based on the airflow field obtained by numerical simulation. Then the effects of the spinning
parameters on trash removal performance are studied. The results show that most of the heavy trash are
removed in the upper trash removal zone, while light trash can easily flow back to the roller chamber.
The trash should be kept from removing from the lower trash removal zone because of the strong and
complex airflow. Rotor outlet pressure and opening roller speed have little effect on the air velocity.
However, a higher opening roller speed generates a larger centrifugal force on the trash which is helpful
for trash removal. The air velocity increases with the increase of trash box pressure. A further increase
to — 700 Pa leads to a sharp air velocity increase in the upper trash removal zone, increasing the
possibility of trash flowing back to the opening roller.
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Fig.1 Trash removal device
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Fig. 2 3D model of the rotor spinning unit
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Fig. 3 Airflow distribution in the trash removal zone
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Fig. 4 Force analysis of fiber and trash in the
airflow of the trash removal zone
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Table 2 Rotor spinning parameters
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