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The Study of Improving Flow Uniformity for Highly Efficient Yarn Dyeing
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(a) Cheese dyeing machine (b) Spindle and carrier (c) Flow in spindle & carrier

Fig. 1 Traditional cheese package yarn dyeing machine

_65_



18 AAES BeET, BTAHS AUE 4+ Qb NZE 2BE Y4 AXSHI 1 45
EASNNT. 45 H4e T4 A28 ZHE GA7RE A8 AL/ASR A% FNE Faol
AZAYG. 73 ARl X @ Y2 AN FAS AR FEAE olgF 2 2BE YA
W A4A, AFH FHE Fohd 2BE 439 AN P ALY 2WS 43¢ AFHA

\v&lp\\’all
i
1
(9.81 mis”y
Awwwg -~ i ‘Mwé
‘A—‘wn% &»wwwe-é e m——— («’
51 Flow Direction he g ""'“ "“”“‘* 7 s
p } b
vty (a) Atype  (b)B-type  (c) C-type  (d) D-type
Di2

Fig. 2 Boundary conditions & grid system Fig. 3 Geometry of proposed spindles
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Fig. 4 Schematic view of flow visualization system for yarn dyeing machine
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(a) A-type (b) B-type () C-type (d) D-type

Fig. 5 The variations of injection and suction flowrate along the spindle axis

(a) Time = 2 sec (b) Time = 5 sec (c) Time = 10 sec
Fig. 6 Dye visualization of A-type spindle (inlet velocity = 2 m/s, in-out mode)
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