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Abstract. Non-invasive methods for flow velocity measurements have been continuously increasing in
popularity and prevalence across many areas of experimental single and multiphase flows and with
applications that range from academic research and industrial application. A series of experimental work
to achieve high-fidelity optical measurements of single and multiphase bubbly flows are performed.
Experimental methods of high-speed photography, infrared (IR) thermometry and PIV are employed to
achieve measurement over multiple scales. The presentation includes the measurement issues via optical
visualization of fundamental bubble parameters such as departure diameter and frequency during
nucleation, experimental methodology to achieve accurate velocity and temperature measurement,
specifically near wall measurements are addressed. Paramount importance is rigorously quantifying the
uncertainty of the measurements. The presentation will cover examples of the results in several practical
applications as in nuclear reactor components, DNA replication and biohazards. The whole-field velocity
data are used for validation of computational fluid dynamic computer programs and development of
mechanistic models in complex geometries.
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