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Opportunity for MRI High resolution three-dimensional velocity
MRI allows insights in complex hydrodynamic structures measu rements Of C()Iumnar STRS

like stirred tank reactors (STRs), which are not yet

completey understood. The lack of three dimensional data Velocity maps effectively visualise flow patterns in STRs. (b)
of STRs is hindering up-scaling and optimisation of Figure 2 (a) with STR (1) shows Taylor vortices, common  ~ —
(bio-)chemical processes [1] with radial impellers. The horizontal slice in Figure 2 (b) et ey 14
presents the influence of baffles on the circulating flow. 75 ] SRS R
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Figure 2. Velocity maps in a vertical (a) and horizontal (b) slice of STR (1) with a rotational speed of 60 RPM.

The vertical design of a MRI allows direct drive of a columnar For visibility reasons only every 4th vector is shown.

STR in its original orientation. We built a platform for mounting
a wide range of STRs with an OD up to 400 mm and height up

to 1000 mm Figure 3 (a) shows a vertical velocity map of STR (2). The two pitched-blade impellers form four symmetrical
vortices. The three horizontal slices in Figure 3 (b) - (d) illustrate how internals such as sensors and spargers
(1) l (2) affect flow. The plots in Figure 3 (e) and (f) show velocity component averages at 5 to 70 RPM.
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Figure 3. Velocity maps in a vertical (a) and horizontal (b-d) slices of STR (2) with 60 RPM. For visibility
Type of scan Phase -contrast

reasons only every 3rd vector is shown. (f) and (g) show averaged velocity components over height.
Velocity encoding 5 — 20 cm/s (Adapted to RPM )

Spatial res. 2x2x10 mm?3 OUtIOOk

Temporal res. 2s Our first study of STRs in the unique vertical 3T MRI system shows its ability to measure flow in relevant
Number of signal avg. 10 systems in (bio-)chemical engineering. Scan parameter optimisation and improved data reconstruction will
STR (1) provide more insights, e.g. shear-rates and dead zones. Synchronising scans with the rotation will allow
Receiver Tx/Rx body coil iInvestigating the area around the impeller in more detail. We will broaden the field of application by adding
FOV 220 x 120 x 10 mm? particles, installing gas spargers and investigate non-Newtonian fluids.
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