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We performed direct numerical simulations of turbulent boundary layer flows of viscoelastic fluids by using con-
stitutive equation models based on the FENE-P model which take into account either concentration variation or
fluidity variation (we call them the “ c-FENE-P ” and the “ f-FENE-P ” models, respectively). For the c-FENE-P
model, the initial and boundary conditions were set such that the additives were injected from the wall surface.
The f-FENE-P model can express complex rheological properties such as shear-thinning and shear-thickning.
We compared various turbulence statistics for the FENE-P, ¢-FENE-P, and f-FENE-P models at the Reynolds

number Reg, = 670 and the Weissenberg number Wi = 50.
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Fig. 1: Concentration contour for Newtonian fluid
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Fig. 2: Concentration contour for viscoelastic fluid (¢-FENE-P)
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Fig. 4: Mean concentration profile for viscoelastic fluid
(c-FENE-P)
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Fig. 5: Mean fluidity profile for f-FENE-P
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Fig. 6: Streamwise variation of drag reduction ratio
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Fig. 7: Mean velocity profile for FENE-P
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Fig. 8: Mean velocity profile for c-FENE-P
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Fig. 9: Mean velocity profile for f-FENE-P
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