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elements

Horiuti, Kiyosi

3,900,000

BDS DNS

de Genne
MHD

We conduct multi-scale study on energy transfer due to polymers dispersed in
homogeneous isotropic turbulence in elasto-inertial regime (EIT). Effect of non-affinity with
macroscopical ly-imposed deformation in the motion of polymers is examined by connecting mesoscopic
Brownian dynamics of dumbbells to DNS for solvent. The dumbbells are allowed to be advected either
affinely (contravariant) or completely non-affinely (covariant). The relaxation time of polymer is
in the order of eddy turnover time. Contravariant polymers drain more energy from the large scales
than they can dissiﬁate and transfer the excess energy back into the solvent when they are
highly-stretched. The skewness of strain-rate tensor in the production term for elastic energy and
dissipation rate transfer elastic energy back into the smallest scale of the solvent and increase
the dissipation. In the covariant polymers, this backward transfer is eliminated and elastic energy
is retained when highly stretched
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Fig.4 Joint p.d.f. between -§,§¢S; and Pe.
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Fig.5 Joint p.d.f. between -§,5¢S; and §;S;.
Blue contours: conditioned on R//es
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Fig.6 Joint p.d.f. between -§,S4S; and Pe .
Blue contours: conditioned on R//e.
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Fig.7 Joint p.d.f. between -§,5¢S; and §;S;.
Blue contours: conditioned on R//e.
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Fig.8 Joint p.d.f. between |R” and P, .

obtained in the case with 0=0.0.
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Fig.9 Joint p.d.f. between |R” and P,
obtained in the case with a=1.0.
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