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Ice slurry is a homogenous mixture of small ice particles and carrier liquid, and it can transport cold thermal
energy directly because of its fluidly and have a high heat exchange rate because of fine ice particles. However, it
is difficult to know the detailed behavior of ice slurry flow in pipes. In this study, we apply the thermal immersed
boundary-lattice Boltzmann method to a two-dimensional ice slurry flow. We first investigate the effects of the
Reynolds number. It is found that the Nusselt number on the channel wall decreases with the Reynolds number,
since cold particles get more distant from the wall. Next, we investigate the effect of the ice packing factor (IPF).
It is found that the Nusselt number on the channel wall increases with the IPF, since cold particles get closer to
the wall due to the collision of particles. However, the Nusselt number obtained by the present simulation is much
smaller than available experimental results. Finally, we investigate the effect of adhesion of particles. As a result,
it is found that the particles are aggregated by an adhesive force model. However, a large particle-cluster can
easily collide with the channel wall at a high speed, which makes it difficult to perform a long-time simulation.
We will further investigate the difference between the present numerical results and experimental results and the
improvement of the adhesive force model in future work.
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Fig. 1: Two-dimensional 9-velocity model.
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Fig. 2: Computational domain for a thermal flow in a
heated channel with moving ice particles.
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Fig. 3: Time variations of the local-averaged Nusselt

numbers of (a) the top wall and (b) the bottom wall of
the channel for various Reynolds numbers.
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Fig. 4: Snapshots of the temperature fields for (a)
Re = 200, (b) 600, and (c) 1000.
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Fig. 5: Time variations of the time-averaged dispersions
of particles for various Reynolds numbers.
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Fig. 6: Time variations of the local-averaged Nusselt

numbers of (a) the top wall and (b) the bottom wall of
the channel for various IPFs.
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Fig. 7: Snapshots of the temperature fields for (a)
IPF = 4.8%, (b) 10.0%, and (c) 14.8%.
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