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Chaotic mixing in a helix-like pipe with periodic variations in curvature and

torsion
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Fig. 1 Schematic diagram of a helix-like pipe twisted around a
circular or elliptic cylinder.
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Fig. 2 Cross-sectional streamlines obtained from Eq. (2)
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Fig. 3 Dependence of Poincaré Sections on Re. (a) Re=10, (b) Re
=30, (c) Re=40, (d) Re=90. A=B=c=d=16.
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Fig. 4 Dependence of Poincaré Sections on A=B. (a) A=B=8, (b)
A=B =12, (c) A=B=24, (d) A=B=32. Re=50, c=d=16.
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Fig. 5 Dependence of Poincaré Sections on A#B. (a) A=16.00,
B=16.00, (b) A =12.01, B=19.53, (c) A=10.00, B=21.01, (d)
A=6.00, B=23.37. Re=50, c=d=16.

Initial condition

2 period 3 period
Fig. 6 Arrangements of initially-separated two kinds of fluid
particles in the cross-section after a few periods of 7. (a) Re

=50, A=B=c=16, d=0 (b) Re =50, A=8.02, B=22.28, c=d=16.
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