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The features of modeling of the nanofluid flows
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Nanoﬂuid is two-phase systems consisting of a base fluid and nanoparticles. The study of the physics and transport properties
of nanofluids has started relatively recently. It has been motivated by various applications of nanofluids in many different
areas. Therefore, modeling the nanofluid flows is the fashion direction in fluid mechanics. However, the standard approaches
are not applicable here. This is due to the fact that the nanofluids have no standard properties. In this paper, the features of
the nanofluid flows modeling are analyzed and the thermophysical properties of nanofluids are discussed in detail. It was
shown that viscosity and thermal conductivity of nanofluids as a rule did not describe by the classical theories. The transport
coefficients of nanofluids depend not only on the volume concentration of the particles but also on their size and material.
The viscosity increases with decreasing the particle size while the thermal conductivity increases with increasing the particle
size, the reasons of such behavior is explained. Last part of the paper deals with the modeling of two important flows, the
heat transfer of nanofluid in cylindrical channel and laminar turbulent transition in Poiseulle and tube flows are considered.
It was shown that the heat transfer coeflicient is determined by the flow mode (laminar or turbulent) of the nanofluid. The
use of the nanofluids as a coolant significantly affect the magnitude of the heat transfer coefficient. The laminar-turbulent
transition begins in all cases earlier (at smaller Reynolds numbers) than carrier fluid. In conclusion, the possibility of the use
of traditional similarity criteria are discussed. It is shown that the variation in the Prandtl number during modeling does not
allow obtaining adequate information about the flow under study, since each point of the obtained dependences corresponds
to different nanofluids simply.

Figure1: Structure of the presentation.
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