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In this paper, we consider the transient mode (its CFD simulation) when hot body are cooling by liquid and nanofluids, an experiment on which was carried out by colleagues from Cambridge and described in article [1]. The following goals were pursued in the work: 
1 - Identification of decisive factors affecting the nature of boiling and the transition regime (temperature-dependent properties of water, steam [2] and solid [3]).

2 - Modeling nanofluids by adjusting the water properties according to the empirical formulas described in [4, 5].

3 - Simulation as accurately as possible the phase transition process when cooling a smooth and rough heated body using the water and nanofluids.

4 - Description of technical issues related to the modeling process in ANSYS (Fluent) such as: features of building a grid model for solving non-stationary problems with a phase interface, selection and adjustment of models of boiling, turbulence, the mechanism of phase transformations, surface tension [6] e.t.c.
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a)                                                 b)

Fig. 1 – Mash and calculation domain. 

The problem solved in a plane axisymmetric setting (fig. 1 a). This simplification is because the factors causing the corresponding physical phenomena at each moment of time along the vertical axis are identical. Physical phenomena, however, are relatively chaotic and in practice at each moment of time do not correspond to the conditions that cause them. At this stage of the study, we accept this assumption since it (presumably) does not significantly affect the result. The mesh is compacted at the interface between the solid and liquid substances (fig. 1, b) because of the phenomena of interest to us occur in this place. The size of the cell should be commensurate with the minimum size of the vapor bubbles.
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Fig. 2 – Cooling graphs for DW, TiO2 based nanofluid and DW with nanostructured surfaces (roughness 1e-8). 

These graphs (fig. 2) correlate well with the data obtained experimentally. They have a very similar shape and slope, which indicates the correct operation of the calculation model. 
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