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Clarification of small ice particles motion during water freezing using Near
Infrared camera and dissipative particle dynamics simulations
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This study implemented both experiments and numerical simulations, aiming
at clarifying the motion of small ice particles during water freezing at microscales and their
effects on the phenomenon. In the experiments, the identification of water-ice interface and the
image analysis of the particle behavior were performed for one dimensional freezing in a
microchannel. In the simulation, the evaluation of quantities related to physical properties in
dissipative particle dynamics was performed to improve its reliability.

First, two techniques were proposed which make it possible to identify the interface and to
analyze the particle behavior in a non-contact manner. These techniques were used to quantitatively
analyze the freezing phenomenon. Second, the numerical error of shear stress for different time
steps were investigated, and the results showed that the tendency was different from that of
temperature which was usually used for the error estimation in DPD simulations.
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