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Development of three-dimensional flow field measurement method for bubbly flow
using light-field camera

Hiroi, Takamichi
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The objective of this study was to develop a three-dimensional flow field
measurement technique (LF-PIV) of bubble flow using a light field camera to reveal the vortex
structure around sub-millimeter bubbles. Since LF-PIV could not be realized due to technical issues,

a two-dimensional PTV/shadowgraphy system developed for validation was used to measure bubbles and
ambient flow fields for velocity changes in the flow path. As a result, it was found that the
suppression of wall turbulent eddies and the generation of isotropic turbulent eddies, which
contribute to drag reduction by bubbles, occur regardless of the bubble diameter, but that when the
bubble diameter is large, buoyancy forces cause the bubble interface to advect near the wall surface

at a high speed, generating eddies and increasing drag. This clarifies the basic structure of
frictional resistance, which changes as the bubble diameter changes and the bubble distribution
changes.
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Raytrix GmbH R5 Mono 3D Light-Field Camera,
Resolution 2048 x 2048 px, Reconstructed image effective resolution 1024 x 1024 px
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