Tt £2H 2N A= 1 Vol.42, No.2
2021 4£2 A Journal of Textile Research Feb., 2021

DOI; 10. 13475/].12xb.20201008705

MG YRR AT R HE N EE S

LHAE, £ O£ REF KEWR, 2 EY
(1. AR5 520280 i 2016205 2. SENITVES2 00 2520 5 RS2 p%
FEE R 3620005 3. FRAERF GG MIRHE R AT M E L LR E, B 201620)

 E WGP RS TAER 23 b B S 322 S ML RS AR BE R LR s e, S oEax 2 Fhl
X2 eb 2 T AR IE B AE L, it T 3 Rt AS R FE AL 9 T 00, 36 PR i sh 1) 22 Jr ik i ix 3 fp T
B AR ST T BB AL, I X R i B A A R D A AR IR AT T AT, BUE RS R R I AR
Li2b s T 1SR R F A ML RURERE AL ) 2 [ e s ) 5 il ML O 25 4 06 42 10 T 00 T2 0 SR R £ R 4
1 TR AL G R T 2 1) S P e e T P IR 5 8 RN R A B9 R HES DL B L 1) 5 SR A A 6 2R 5 73X 2 AL A 2
[EEF R T e i iR ) IR S5 P 85

KR Y A BUEERL; AL BeRE LR WA

FESES TS 111.8 X EERETE A

Numerical analysis on formation mechanism of airflow
field in rotor spinning unit
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Abstract The airflow field in a rotor spinning unit under a normal working condition is mainly affected
by the air suction mechanism and rotor rotation mechanism. In order to investigate the contribution of the
two mechanisms to the formation of airflow field in the rotor spinning unit, three cases corresponding to
different operating conditions were established for investigation, and the fluid domain in the three cases
based on the computational fluid dynamics were numerically simulated. The velocity distribution and air
pressure distribution of the airflow field in three cases were also analyzed and discussed. Numerical
simulation results show that the airflow field in the rotor spinning unit is determined by the air suction at
rotor outlet and the high-speed rotor rotation. The air suction mechanism provides the necessary air
velocity and negative pressure environment for fiber’s transportation. The rotation mechanism assists in
smooth transfer of the fibers to the rotor slide wall, the ordered arrangement of fibers, and the
accumulation of the fibers to rotor groove. It is under the joint action of the two mechanisms that a unique
spinning environment where fibers are driven using air for rotor spinning is formed.
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Fig.1 Schematic diagram of rotor spinning unit
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Fig.2 Dimensions of computational domain
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Fig.3 Mesh independency test for three different grid
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Fig.5 Velocity vector distribution of airflow field in master view (a) and bottom view (b)
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Fig.6  Air pressure distribution of airflow field in case 1(a), case 2 (b) and case 3 (¢)
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