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Development of X-ray PIV Technique and Its Applications

Sang Joon Lee’, Guk Bae Kim*, Seok Kim* and Yang-Min Kim*

Abstract. An x-ray PIV (Particle Image Velocimetry) technique was developed for measuring quantitative
information on flows inside opaque conduits and/or opaque-fluid flows. To check the performance of the
x-ray PIV technique developed, it was applied to a liquid flow in an opaque Teflon tube. To acquire x-
ray images suitable for PIV velocity field measurements, the refraction-based edge enhancement mech-
anism was employed with seeding detectable tracer particles. The amassed velocity field data obtained

were in a reasonable agreement with the theoretical prediction. The x-ray PIV technique was also applied
to get velocity fields of blood flow and to measure size and velocity of micro-bubbles simultaneously,
and to visualize the water refilling process in bamboo leaves. The x-ray PIV was found to be a powerful
transmission-type flow imaging technique for measuring quantitative information of flows inside opaque

objects and various opaque-fluid flows.
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Fig. 1. Schematic diagram of x-ray PIV system.
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Fig. 2. Ensemble-averaged streamwise mean velocity
field.
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section, ---: theoretical amassed velocity profile, -
: measured amassed velocity profile.
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Fig. 4. Streamwise mean velocity field of blood flow in
a microchannel.
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