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High thermal conductivity of nanofluids, their resistance to sedimentation, 

erosion and clogging causes constant attention of scientists and engineers. Such 
properties of nanfluids allow them to be used in various industries, electronics 
and energy. In recent years, many scientific papers have been published on the 
application of nanofluids in the field of nuclear energy, cooling systems for 
electronic and optical instruments, micro-heat pipes, nanostructured materials 
and complex liquids. 

To create the nanfluids and to saving their properties, that is to stabilize 
them, various methods are used, in particular, the centrifugal method. In this 
case, nanofluids are subjected to the influence of centrifugal instability of 
different nature. One of these types of instability is associated with Taylor's 
vortices, the beginning of which depends not only on the centrifugal force but 
also on the temperature and concentration fields. In the present study, the Taylor 
instability of a nanofluids flow in a curvilinear channel formed by two 
concentric cylindrical surfaces with a rotating inner surface is considered. 

The method of linear perturbations is used to analyze the instability of the 
flow. In the study, the Taylor number is a criterion for the stability of the flow. 
The influence on the critical values of the Taylor number of the following 
parameters is investigated: the ratio of the radii of the concave and convex wall, 
the dimensionless parameters describing the temperature gradient, the relative 
density of the nanoparticle, the ratio of Brownian diffusion and thermophoretic 
diffusion, and also the Prandtl number and the Schmidt number. 

As a result, it is shown that Brownian diffusion and thermophoretic 
diffusion and Schmidt numbers lead to loss of flow stability at positive and 
negative temperature gradients. At the same time, the increase in the Prandtl 
number stabilizes the flow with a negative temperature gradient and destabilizes 
it under conditions of a positive temperature gradient. The obtained theoretical 
results help to understand the mechanisms of centrifugal instability in nanofluids 
and thus allow to optimize the functionality of used centrifugal devices for the 
preparation of nanofluids. 


