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Abstract- TE 135142

The objective of this research is to build a mathematical model of convective heat
transfer coefficient (h) for large particle foods with cylindrical shape in vibrated fluidized bed
freezer. The vibration force is needed to facilitate the fluidization. Most research works were
focused on model development for only small sphere shape, not for other shapes. The main
parameters, i.e., particle size, vibration intensity and air velocity were sfudied in this research. In
each experiment, h was determined by the lumped capacitance method. The sample made of
aluminum with the same size and shape of food particle was used. It was hanged inside the
center of the bed. It was found that h decreased when the equivalent diameter increased.
However, if the equivalent diameter was larger than 19.05 mm then there was very little effect
on h. For the vibration intensity 2, 3 and 4, it was found that vibration intensity 3 gave the
lowest h. The higher air velocity also caused the increase in h. In addition, dimensionless model
as a function of Nusselt number, Reynolds number, bed static height, particle size and vibration
intensity was developed as the following equation.

d 0.274 0)2 -0.126
Nu = 0.988( s ) (“ J Re, " Pro® Rr’-0914
H g

The model can predict the convective heat transfer coefficient accurately.





