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researchers on the use of a tomographic Particle Image Velocimetry (tomo-PIV) system for volumetric 
measurements of three components of velocity within flow fields.

Accomplishments:  The target tomo-PIV system was purchased and delivered before the end of 2018. The 
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Dr. Neal in collaboration with two postdocs of the PIs. Dr. Neal also conducted a full-day training session in March 
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the lead PI (Naguib) attended the training. Presently, the system is being used to measure the near-wake flow field 
of a cylinder with surface topology (see uploaded file for a brief description of the setup with images). These 
measurements are intended to enhance the outcome of an army-funded project that is motivated by understanding 
flow-induced vibrations of the suspension lines of Precision Air Drop Systems (Grant number W911NF-17-1-0153). 
This project is also partially funded by U.S. Army CCDC-Soldier Center.

Training Opportunities:  Three PhD students, Two postdocs and the lead PI (Naguib) were trained on the use of 
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use of the equipment in research.
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Final Report Addendum 

Description of the Tomo-PIV System 

This addendum contains a brief description of the tomo-PIV system as currently installed for measurements in a 15 

cm � 15 cm, closed-return water tunnel. The setup is designed to measure the three-dimensional velocity field in the 

near wake of a rectangular cylinder having surface topology. Figure 1 illustrates the experimental setup with focus on 

the imaging system and the test section of the water tunnel. Figure 2 provides details of the laser light shaping and 

steering to illuminate a rectangular volume downstream of the cylinder model. Figure 3 depicts the remaining 

components of the tomo-PIV system used for measurements in the water tunnel. There are additional system 

components that are acquired with the present DURIP grant’s funding but are not seen in the figures. These 

components are required for measurements in air flows. 

      

Fig 1. Images of the experimental setup for measurement of the three-dimensional velocity field in the near wake of 

a cylinder with surface topology using the tomo-PIV equipment acquired with DURIP funding. The image on the left 

shows the four-camera system used to capture images of particles within a laser-lit volume downstream of the cylinder 

(seen in the right image). 

 

Fig 2. Setup image showing the laser light source, the optics used to create the divergent laser volume, the aperture 

employed to make the laser volume shape rectangular, and the mirror used to steer the laser light into the test section. 
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Fig 3. Steel cart used to carry the remainder of the tomo-PIV system components: the laser power supplies, the central 

timing unit (not shown in the image), and the PC unit hosting the data acquisition and analysis software. 
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