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Numerical simulation on turbulent pulsating flow around a waving film with exudation of polysaccharide
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Direct numerical simulation has been conducted for pulsating turbulent flow around a waving film with the model of
polysaccharide in order to examine the turbulence modification by the exudation of the biopolymer. The cluster models of
beads, springs and dashpots are introduced near the film as representative of the entangled polysaccharide. An unsteady
generalized curvilinear coordinate is used for transforming from waving boundary to flat boundary. The computational
results show that hairpin vortices and streaks decrease during acceleration phase of pulsating flow. The hairpin vortices and
the streaks increase during deceleration phase. Both the waving film and the cluster models contributes to the drag
reduction in pulsating turbulent flow by reducing the number density of the hairpin vortices.
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Fig.1 Shear stresses during acceleration phase

(a) Acceleration phase (b) Deceleration phase
Fig.2 Hairpin vortices

¢ Fig.3 Contour of wall shear stress and beads
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Fig.4 Low-speed-and high-speed streak and beads
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