Measuring dependence of the thermal conductivity and viscosity
of nanofluidics based on silicon oxide in a cylindrical channel
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    Coefficient of heat transfer is investigated experimentally in nanofluid its flow in the cylindrical channel. The nanofluid has been prepared on the basis of distilled water and nanoparticle SiO2. Concentration of nanoparticles was varied ranging from 0.5 to 5% by volume. For stabilization nanofluid was made from biopolymer xanthan gum, its mass concentration did not exceed 0.03%. Installed a significant intensification of heat exchange. When particle concentrations above 0.5% nanofluid provided non-Newtonian[3]. Estimation of rheological parameters and nanofluid coefficient of thermal conductivity.
    Viscosity coefficient of a nanofluid with minimal concentration of nanoparticles (0.25%) does not change with increasing speed shift, i.e. the nanofluid is Newtonian. All the rest nanofluid are non-Newtonian. Found that their rheology is well described by the model power liquid: µ = K γ n -1. With increasing concentration of nanoparticles nanofluid index n decreases, and parameter K on the contrary, is increasing. Because of researched liquids viscosity significantly different currents of fluid carrier and nanofluid when the specified expense will match different Reynolds numbers, which means and different regimes of flow. For this reason, it is useful to examine the dependence of coefficient of heat transfer from the Reynolds number. Because experimental nanofluid has non-Newtonian properties, the Reynolds number in this case was determined by the standard for power fluid way [2]:
,
where U – the  average speed of the current, which is measured by expenditure,        d – the diameter of the tube. The Figure 3 shows the data for average ratio  = GCp ( ti - to )S-1( t¯w - ts)-1. Here G – flow , S – area  of the lateral surface of the tube, to , ti  –  temperature of the liquid at the outlet and inlet channel, ts – the  average temperature of the liquid in the tube, ts = (ti + to) / 2,  t¯w – the arithmetic mean temperature the walls of the tube, according to the average of six received thermocouples, CP – the heat carrier CP = ρ - 1 [(1 - φ)ρf CP f + φ ρpCP p ], where ρf –  the density of the fluid transport ρp – the density of the material of nanoparticle, CP f and CP p – heat carrier liquid and material particles, respectively. According to Mikheyev’s formula, we can dedicate that, Nu = 0.021∙Re0.8∙Pr0.43
        Thermal conductivity of nanofluid depends on the size and, increases with increasing particle size. Therefore, heat transfer coefficient can be increased, if the use of a nanofluid with larger particles. Energy is also more profitable because larger particles have lower viscosity Specifies the ratio for the nanofluid received here at a fixed temperature. However, in the [1] it is shown that in not too high concentrations of nanoparticles dependence of viscosity on temperature nanofluid is determined by the dependence of the carrier fluid.
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