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We carry out numerical study to reveal the primitive process of elongation of the polymers released in the Newtonian 
solvent and how exchange th energy between polymers and solvent. We use BDS-DNS method which combines 
Brownian dynamics simulation (BDS) with DNS in forced homogeneous isotropic turbulence. Compared with the 
complete affine case (α=0.0, contravariant), more drastic DR is achieved when non-affinity is maximum (α=1.0, 
covariant). We try 2 kinds of Weissenberg number which is defined by relaxation time of dumbbells. The higher 
Weissenberg number the more drag reduction we could get. We focus on the ijτ  which is calculate by dumbbells. We 
revealed the difference of contravariant and covariant dumbbells’ energy flow between polymers and solvent. 
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Fig 2.1 Configuration of elastic dumbbell model 
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Fig 4.1 Division of the dumbbell length into seven ranges 
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