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M1 (a) #RLBHERSH (b) FFRTILRE (Re = 400, De = 1.0, 0, = 1.5, t = 40)

Fig.1 (a) Vorticity contours and (b) the most probable orientations of polymer molecules
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Fig.2 (a) Vorticity contours and (b) the most probable orientations of polymer molecules
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INTERACTIONS OF THE RIGID-RODLIKE POLYMER AND
THE COHERENT STRUCTURES IN A MIXING LAYER Y

Yu Zhaosheng
(Zhejiang University, Hangzhou 310027, China)

Lin Jianzhong
(Zhejiang University, Hangzhou Institute of Applied Engineering, Hangzhou 210027, China)

Abstract The spectral method, ie. Galerkin metihcd and the psa:do-spectral method were
used to solve the diffusion equation of the distribution funciion in configurational space for a
multibead-rod model and N-S eanation 1espectively. The properties of the coherent structure in
a plane mixing layer with vigid-rodlike pclymer additives and the most probable orientations of
the multibead rods were obtained simultaneously. The results indicate that adding polymer to
the Newtonian fluid will make flows have stronger vorticity diffusion, accompanied with weaker
fundamental and subharmonical perturbations, less intense vortex roll-up of mixing layer, lower
oscillation frequency of fundamental energy, slower rotational motion of neighboring vortices and
shorter life times of eddies. As a whole, polymer additives inhibit the formation and development
of the coherent structures. However, if Re is based on total viscosity, the conclusion about effect of
the viscoelasticity is reverse and thereby is in agreement with that of Azaiez and Homsy!? from the
spring-bead model. It is also found that the maximum absolute value of vorticity grows with the
increase of De when other parameters keep unchanged, indicating that the elasticity of polymer
plays opposite roles to the viscosity on the flows. The stretching of large eddies has a great effect
on the behavior of rod-like molecules since the most probable orientations of rods seems to coincide

with the local fluid stretching directions, especially in outer region of the mixing layer.
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