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Computational Design of a Disk-Shape Boundary-Layer Pump

S. Y. Jeong’, S. M. Chang™, J.S. Yang™
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ABSTRACT

A kind of disk-shape boundary layer pump is designed numerically by using a software of computational fluid dynamics,
which is widely used for the special purposes such as artificial hearts, bio-fluidics and transportation of oceantc lives, etc. From
the numerical simulation with an axisymmetric model, some benchmark problems are tested and compared with experimental
results. The performance of disk pump is graphically visualized from the computational results, and converted to the
dimensionless parameters. Finally, the obtained numerical data in the present investigation can be used for the baseline for new

design to achieve a more efficient disk pump.
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Fig. 1 Computational domain and boundary condition

(b) Streamline: simplified inlet boundary condition
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(¢) Flow velocity distribution along centerline

Fig. 2 Comparison of inlet boundary condition
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Fig. 4 Pressure distribution curve: laminar flow
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Fig. 3 Velocity distribution curves:

laminar flow
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Fig. 5 Velocity distribution curve: turbulent flow
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Fig. 6 Pressure distribution curve: turbulent flow
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Fig. 7 Computational result
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Fig. 8 Characteristic curves of the disk pump
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