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Thermophysical Properties of the Nanofluids which is New Type of Colloid Systems
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Abstract
Nanofluids are a new class of dispersed fluids consist on the carrier fluid and dispersed nanoparticles. Certainly a nanofluid is special type of colloid system because the size of the dispersed particles in nanofluid is strictly defined (from 1 to 100 nm). The study of the physics and transport properties of nanofluids has started relatively recently. Firstly it has been motivated by various applications (existing and future) of nanofluids in many different fields (engine cooling, refrigeration, thermal storage, drilling, lubrications, solar water heating, in different biomedical and medical technologies, and so forth). On the other hand the study of the nanofluids is very interesting from fundamental point of view, because, for example, their thermophysical properties (viscosity, thermal conductivity, equation of state and etc.) are not described by the classical theories. The studying of the nanofluids thermophysical properties and their flows begun twenty years ago and has included great number of the papers (more than 5000 in the last ten years). However the obtained results were very contradictory. The last experimental and molecular dynamics data obtained by the author and his team allow us to remove these contradictions. These data are systematically discussed in present paper. In particular the following problems are considered. (i) The viscosity of nanofluids. (ii) The thermal conductivity of nanofluids. (iii) Equation of state of nanofluids. (iv) The heat transfer of nanofluids in laminar and turbulent modes. In the last part of the paper the use of the standard similarity parameters to description of the nanofluids flow are discussed.
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