Investigating the bubble size distribution in dough using ultrasound 
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The presence of bubbles in a liquid is known to dramatically modify the propagation of sound. In particular, the velocity and attenuation as a function of frequency exhibit peaks whose shape and position are related to the radius distribution of bubbles. For dilute bubbly liquids, a reliable model exists, and it can therefore be used to extract the bubbles’ size dispersion from ultrasonic measurements.  The case of bubbles in dough has two major differences: dough is a visco-elastic medium and the bubble concentration is high.  Yet the experimental results with dough that we will present still show well defined peaks in velocity and attenuation. This indicates that ultrasonic measurements should be a good tool for investigating the bubble size distribution in dough.  The presentation will display experimental results of velocity and attenuation measurements in dough samples over a large range of frequencies. Two parameters were varied: the bubble concentration in dough (arising from samples mixed under different pressures) and the time after mixing (where bubble distributions are expected to change due to disproportionation). Both parameters had an impact on the shape and position of the velocity and attenuation peaks.  The question of how the bubble size distribution can be extracted precisely from ultrasonic measurements will also be assessed. To this end, independent measurements of the bubble size distribution were obtained using x-ray tomography.  Experiments were also performed on a simpler, transparent system consisting of bubbles in agar gel, so that the underlying physics relating bubble sizes to ultrasonic data could be critically examined.  

