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Abstract

Various kinds of airflow are used for operating yarn during textile processes. In this study, we calculated
numerically compressible airflows past a yarn in a thin pipe in order to operate yarn using both a circular jet and an
annular jet. We proposed the way to arrange air drag coefficients of yarns by Reynolds numbers adopted the yarn
length exposed to the airflow as the representative length for the higher range of pressured airflows taking their
compressibility into consideration. Simulated results elucidated both the air velocity and density profiles in a thin
pipe for both jets. In the circular jet, the influence of the potential core was strong but it disappeared comparatively
earlier. At higher supplying pressure, the compressed air was not able to fully accelerate in the pipe because it kept
high density and took under-expansion. On the other hand, in the annular jet, the influence of the potential core was
small, thus the compressed air fully accelerated and expanded in the pipe even at higher supplying pressure.
Furthermore, yarn operation experiments showed that increasing supplying pressure was not effective to accelerate
yarn running speed, and yarn troubles such as yarn twist or entanglement occurred at supplying pressure higher than
0.3MPa for both jets.
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Fig. 5 Variation of air velocity and density along the centerline in
circular jet.
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Fig. 10 Variation of air velocities along the centerline and near
the pipe wall (y = 1.75 mm) in annular jet at P = 0.3 MPa.
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Table 1 Count and diameter of sample yarns.

Pressure
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Receiver -~

Type sample Count [dtex) | Diameter [mm]
Monofilament yarn | Nylon 02 55 0.074
06 170 0.128
1 267 0.165
2 556 0.235
Multifilament yarn | Polyester 75D 83 0.098
(1000t/m) 150D 167 0.147
225D 250 0.179
Stretch yarn Spandex 20D 22 0.060
70D 78 0.160
140D 156 0.220
420D 467 0.350
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Fig. 15 Yarn flying speed for various yarns in annular jet.
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yarn end.
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Fig. 17 Width of the vibration for various supply pressure in
circular jet.
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Fig. 18 Width of the vibration for various yarns in annular jet at
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