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In fluids composed of non-spherical particles, as in nano-rod dispersions, liquid crystals or polymer liquids, the 

orientation of the particles is affected by a shear  flow. The orientation, in turn, influences the viscous behavior. 

The average orientation is described by the second rank alignment tensor. The equation governing the orientation 

dynamics and the shear stress in the isotropic and the nematic phases  are introduced.   First a plane Couette flow 

with imposed shear rate is considered. Depending on the model parameters, regular steady and periodic 

solutions, as well as chaotic ones are found [1]. Relevant orbits are displayed for the various types of periodic 

orientation behavior referred to as tumbling, wagging and kayaking, and  for chaotic states. The solutions are 

rather robust against time-dependent distortions of the shear rate [2]. Certain orbits can be stabilized by controlled 

shear stress [3].  The extension of the theory to fluids composed of particles with electric dipole moments [4] is 

indicated. For spatially inhomogeneous flows velocity spurts or jets [5] as well as low Reynolds number turbulence 

[6] are observed. 
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