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Influence of Nozzle Parameters on Internal Flow Field
Characteristics of Air-Jet Vortex Spinning

LIANG Gaoxiang, WANG Qing” , LU Xushan, DANG Shuai, LI Zuochao
(School of Mechanical and Electrical Engineering,Xi'an Polytechnic University,Xi’an 710048 , China)

Abstract; In order to explore the flow field characteristics of high-speed airflow in the flow channel of air-jet vortex
spinning, a parametric model of nozzle based on FLUENT was established, and the single variable method was used to
study the effects of the number of nozzle holes, nozzle inclination angle and air supply pressure on the flow field in the
nozzle. The results show that under the influence of the guiding components, the air flow characteristics in the internal
flow field are irregular, and there are more reflux and eddy current phenomena. With the increase of the number of
orifices, the airflow velocity at the outlet of the orifice slightly increases, the eddy current phenomenon in the internal
flow field decreases, and the airflow rotation performance is significantly enhanced. With the increase of nozzle angle,
the peak airflow velocity first increases and then decreases, and the axial velocity and tangential velocity distribution on
both sides of the helical surface of the guiding components are obviously different. When the nozzle angle exceeds 70°,
the influence of the angle on the velocity gradually weakens. With the increase of air supply pressure, the air flow
velocity increases, the air flow rotation characteristics are enhanced, and the yarn twisting effect is improved. The
research has reference value for the structure design of air-jet vortex spinning nozzles.
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Figure 1 Nozzle structure modeling

1.2 Mt&xls

SR VRGP R 1) 05 R I, e 204 245 (] i 252
AT DX IR AR, SR A SRR BT A I DX I ) O AT
TR, M S ZAE T Ik B R AT AR R oo
AL RS A (TR R A ) AR 4548 A% ( 74 T 4
WK% ) o 25 RSBS54y S 2% J3E vy, TR AL R X
S IR IX I RAT B 3 P A AR A5 4 A A% 30 0 1
DUANIE 2 F7s o 1 SEORS B il 2 0O ) s sl 2 3
P, XL A AR S5 /N RS 254 R 2 A A i)
DXIRIAEAT RIS TN



.18 - B THI# Light Industry Machinery

2023 FFEE 1 B

(a) i3 X E IR R

(b) FE X M 401k T

(c) R DX A% 404k 1T

B2 Rk AR R R W %)
Figure 2 Meshing of flow field in nozzle
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Figure 3 Flow field velocity and pressure characteristics of reference configuration
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Figure 4  Velocity distribution of each section of reference configuration
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Figure 5 Velocity vector diagram with different numbers of jet orifice
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Figure 6  Velocity vector diagram at different angle of orifices
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Figure 7 Velocity vector diagram at different air supply pressures
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