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Experimental observation and DPD simulation of water flows in a microchannel
under freezing conditions
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In this study, a Near-infrared imaging experiment system utilizing the NIR
absorbance characteristics of water was established followed by investigating the water flows in a
microchannel under freezing condition using the system. In addition, in the part of numerical
simulation, the improvement of the numerical reliability of dissipative particle dynamics (DPD) was
investigated in terms of modifying its time integration method in order to attain higher reliability
of the simulation of microscopic freezing phenomenon using DPD.
It was found in the experimental part that the temperature measurement and state identification
of water can be simultaneously conducted by using the NIR absorbance characteristics of water. Also,

in the numerical part, the DPD reliability was improved by means of high order symplectic time
integration schemes.
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