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Abstract

In the field of yarn dyeing, the most generally employed method is a type of package dyeing which uses a package
cheesesstacked on a spindle made of a perforated tube. Spindles up to now, have been designed without considering the
characteristics of dyeing liquid, focusing only on the geometric configuration which cause many problems such as lack
of level dyeing. To improve the level dyeing and find the appropriate spindle configuration for the most effective
dyeing process, this study examines the spindle flow-field in detail, using a computational method. Flow characteristics
inside the spindle have been investigated with varying in porosity, porous diameter and the velocity of the flow. The
results show that the total pressure of the flow through the spindle is used to overcome body force. The characteristics
of the flow from the porous spindle could also be observed. Based on the results from this study, an effective spindle
configuration for level-dyeing has been proposed.
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Fig. 4 Effect on the flow field of spindle shapes
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Fig. 5 Velocity contours and mass flow distributions of

a D type spindle (ui =2, 3 m/s)
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