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Research on the Characteristics of Internal Airflow
Field in Spinning Cup of Rotor Spinning Machine

LI Xiangdong"', JIN Yuzhen', CUI Jingyu', WEI Shunyong*
(1. Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China; 2. Zhejiang Taitan Co., Ltd., Xinchang 312500, China)

Abstract: Rotor spinning is to use the airflow to strip, transport and condense the fibers to form yarn,
The internal airflow affects the direction, distribution and twist degree of the fibers directly. To further
learn the flow characteristics of the internal airflow, Fluent, a computational fluid dynamics (CFD)
software, was adopted to carry out simulation calculation of the flow field in the spinning cup. The
simulation results indicate that the airflow within the rotor is a swirling; the airflow is divided into two
parts after it flows into the cup through the fiber transport channel; one small part flows out directly while
the other big part flows downward and rushes at the wall surface of spinning cup and then rotates with the
rotor. There are swirls both at the exit region of the fiber transport channel and at the navel step. There is
negative pressure in the spinning cup; the trend of the dynamic pressure is increasing from the inlet to the
outlet of the transport channel and and the maximum dynamic pressure exists in the groove . With the
increase in the rotating speed of spinning up, the caudate flow area is diminishing on horizontal section of
coagulation groove and the swirling flow trend is obvious. The dip angle of slide surface has a great effect
on the area size and location of high pressure area at the exit of fiber delivery pipe and the dynamic pressure
in the groove, and then influences the fiber motion state and the finished yarn quality. Excessively large dip
angle of slide surface shall not be used.

Key words: rotor spinning; spinning cup; flow field characteristics; Fluent; numerical simulation
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