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Experimental Study on the Fast Vacuum Freezing Ice Production Process
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Abstract

A new vacuum freezing ice production
(VFIP) process based on solid-liquid-vapor
multiple phase transformation and the
latent-heat coupling mechanism is introduced
in the study. Coupled heat and mass flux
equations of irreversible thermodynamics are
applied to depict ice growing phenomenon
under vacuum condition for predicting the
ice growth rate. Ice growth rates of the model
determined preliminarily are found to be at
least one order of magnitude higher than the
ones of the conventional freezing process
which produces ice under the atmospheric
pressure. With the feature of spontaneous
temperature gradient developed inside the ice
layer of VFIP, a really fast and energy-saving
ice-block production method is found to
overcome the energy consumptive and slow
ice growth rate of the conventional methods.
Keywords:: vacuum freezing, ice-growth

rate, latent-heat coupling.
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Fig. 1 Phase diagram of pure water near the
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Fig. 2 Theoretical VFIP model
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Fig. 3 Ice growth rate of the VFIP model with
different ice-layer thickness and temperature

difference
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Fig. 5 Experimental ice growth rate of VFIP



