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3 D simulation of heat and mass transfer in turbulent flow of ice slurry in
horizontal pipes
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ARTICLE INFORMATION ABSTRACT

Ice slurry is called a mixture of fine ice particles with a fluid carrier such as water. The phase change
ability is reason for use of this mixture as the refrigerant cooling. In this research, flow of ice slurry in
horizontal tubes faring the phase change is numerically investigated using FLUENT software. The two-
phase nature of ice slurry mixture is studied using the Euler-Euler two-phase model based on kinetic
theory of granular flows. The effect of ice particles phase change on heat and mass transfer between
phases are investigated, the obtained results show that the local heat transfer coefficient for the use of
the icy slurry mixture is increased 12% compare to the pure water. It is also determined by examining
heat and mass transfer rate along tube, that the heat transfer coefficient for the pipe lengths larger than
10-15 times pipe diameter, remains constant. The variation of mean mass transfer is maximum at
distance of 10-15 times of pipe diameter. The maximum value is 2-5 times larger than mean mass
transfer in the pipe outlet. At the 20% end of the pipe, the decreasing trend of mass transfer accelerates.
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Fig. 1 Schematic of the adopted problem
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Fig. 2 The selected grid for pipe cross section
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Fig. 3 Comparison of the axial velocity distribution in the pipe for three
different grids with experimental results. (¢ = 1.9 wt%, U =
0.156~,d = 0.1 mm)

(st @l b alidee oS as (gl Ay )3 (g y57me s 68 dalie 3 S
(d=0.1mm,a =19 wt%,U = 0.156m/s )

387

[27] & @) 5 by Jobre (ol 1 Jguar
Table 1 Properties of base solution and ice particle [27]
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5, ol
2, =0.503+0.00123% (T — 273.15) SIT =R
(Wm™K™1)
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