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Abstract: Based on the study of core method of magnetic resonance imaging velocimetry (MRV),
the 3D velocity field of 200 x 100 x 25 spatial points in a large aspect ratio channel with pin fins was
obtained in 10 min successfully, and the flow field was resolved deeply. The velocity distribution in the
mid-plane of channel measured by MRV was compared with the experimental results of particle imaging
velocimetry (PIV), which were in good agreement. The 3D velocity distribution measured by MRV
presented the complex 3D flow field and vorticity field distribution around diamond pin fin and end wall.

It was found that when the fluid near the end wall approached to pin fin, it impinged the end wall firstly
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and horseshoe vortex only occurred on both sides of the leading point. Then fluid climbs up around the

sharp corners on both sides of the pin fin, and the vortex in the end wall boundary layer rapidly evolved

into shear layer vortex near the sharp corners on both sides of the pin fin and downstream section.

Keywords: magnetic resonance velocimetry; three-dimensional flow field measurement;

internal cooling; cooling channel with pin fins;

flow mechanism driving heat transfer enhancement
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