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Abstract
 Most of the ice products in Thailand are in a form of block 

ice, which can be used for preserving food or for consuming.  

This research mainly focuses on applying a numerical method to 

solidification of block ice in order to predict the ice production 

rate, resulting the higher efficiency of the ice production.  The 

problem is assumed unsteady and two dimensional subjected to 

the convective boundary condition of brine at lower temperature 

than the freezing point of water.  The governing equation can be 

written into a single equation for both solid and liquid regions, 

together with the supplementary equation written in terms of the 

liquid fraction.  Once the solidification process takes place, the 

computational domain will be divided into two parts: the solid and 

liquid regions.  Since the computational domain is discretized into 

fixed grids, the liquid fraction is assumed to be a linear function 

with temperature at the interface between solid and liquid phases 

in order to create stability of the algorithm.  The numerical 

solutions are obtained by employing the finite difference equation 

together with the iterative procedure to generate the converging 

solutions.  It is found that the agreement between the numerical 

results and the exact solution are fairly good.  The relative error 

of the numerical prediction of the ice thickness is approximately 7 

percent.  In addition, the relative error of the predicted 

temperature profile is approximately 2 percent 
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