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ABSTRACT

Aeration of foods is an important unit process. Specifically in dough mixing/extrusion, aeration or breakup of air into smaller bubbles occurs during the mixing stage, which could be batch or continuous. Predicting the effect of the mixing process parameters on the final cell/bubble size distributions is important in achieving uniform product textural quality. Specifically, the dynamics of the bubble breakup process in continuous food mixers and extruders has not been studied well. This study is aimed at gaining an insight into the breakup dynamics of bubbles in the Readco 2” twin screw mixer.
The objective of this research was to determine the bubble size distributions during mixing of model Newtonian and Non-Newtonian fluids at varying mixer parameters that include screw speed and screw configuration. Bubble size distributions were measured at three different positions along the mixer length from the feed to discharge end.

The Readco 2” processor (a continuous mixer) was fitted with a Plexiglas barrel to enable optical observation and air incorporated at the feed screw end at a constant rate. A Redlake MotionScope M1 high speed video camera was used to take images of the bubbles against backlighting at three different positions along the mixer. The three positions investigated were the feed screw section just before the mixing region and the 4th (center of the mixing region) and the 8th (end of the mixing region) flat paddles in the mixing region. The individual images were sorted and analyzed for bubble sizes using the VisiszeSolo software. Bubble diameters in the range of 90 microns to 1000 microns were recorded and frequency distributions for the three positions were compared.

The bubble frequency count and the percentage number distributions indicated higher incidence of medium to smaller bubbles in the mixing section, suggesting a limit to the breakup of larger bubbles. Capillary Numbers for bubbles of diameters around 150 microns were estimated both in the screw section and mixing section .The local Reynolds numbers of the flow was in the laminar region (122.55).These results gave us information on the positions in the mixer where bubble breakup can occur, which can then be studied with respect to the flow field at those positions.

