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Cooling of Milk Particles by Fluidization
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Abstract

The objective of this research purposes to
investigate the process of milk cooling using fluidization
technique. The 200-mm diameter, acrylic plastic
fluidized bed dryer contains 3 sections, i.e. a 500 mm
high particle chamber, a distributor and an inlet air
chamber. In each experiment, the amount of 400g of
milk powder was filled into the bed. To measure the
pressure drop across the bed, air superficial velocity
in the fluid bed was varied, ranging from 0.01 m/s
to 0.47 m/s. The minimum fluidization velocity
(U,,p) achieved was 0.08 m/s. In comparison with the
0.088 m/s estimation value from the modified Ergun
equation, an error of 9.21% was observed. Through
the cooling technique, milk powder was cooled down
from 55°C to 37°C. The process was operated in the
superficial velocity range of 0.32 to 0.47 m/s (10.19-

14.97 m/m?-s). By using the heat transfer coefficients
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calculated from the modified Kothari’s equation (Nu
= CRe!?), the decrease of bed temperature was best
predicted when the average constant C was 0.022. The
mathematical model also showed the better results

when mass fractions were included in the calculation.

Keywords: Fluidization, Cooling, Milk Powder,

Heat Transfer Coefficient, Particles
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