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Performance Enhancement of Tesla Turbine by Combining a Cascade
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Tesla turbine is expected as a small turbine device, but it is not used for
a practical application, due to its low efficiency in experiments. The applicant devised a new Tesla
turbine concept, in which the rotor efficiency is enhanced by combining a small cascade with the
rotor inner radius region. In this study, numerical and experimental investigations were carried out
to demonstrate this new idea.
In the numerical investigation, the design and operating characteristics of the cascade combined
rotor were discussed, and the efficiency enhancement by combined cascade were clarified. In the
experiment, the test rig was built using a 3D printer, and around 7% enhancement was obtained
compared to the Tesla turbine without a cascade.
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(a) 15 blades. (c) 45 blades.

(d) 2.5 mm chord length. (e) 5.0 mm chord length. (f) 7.5 mm chord length.
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