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Design Method of Tesla Turbines: Determination of Disc
Thickness

DENG Qinghua, QI Wenjiao, HUANG Chao, YUAN Qi, FENG Zhenping
(Institute of Turbomachinery, School of Energy & Power Engineering, Xi’an Jiaotong University,
Xi’an 710049)

Abstract: Disc thickness is one of important geometrical parameters which have great effects on
the total aerodynamic performance and flow characteristics of Tesla turbines. In this paper, the
Tesla turbine with two different disc thickness was calculated numerically, and especially, the
influence of disc thickness on the aerodynamic performance and flow field was analyzed in detail.
The results show that the isentropic efficiency and power of the Tesla turbine decrease
significantly with an increase in disc thickness. As disc thickness increases, the flow at the outlet
of nozzle gets worse, and the injection of working fluids into the rotor becomes more difficult,
thus resulting in more flow loss; With an increase in disc thickness, more vortex appears in the
disc passages, and the valid work area decreases; In the design of a Tesla turbine, the discs should
fulfill the requirements of the material stress and moreover the disc thickness should be small

enough to obtain a Tesla turbine with higher isentropic efficiency.
Key words: Tesla turbine;isentropic efficiency; CFD; disc thickness
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Tab.1 Structural and operation parameters of Tesla turbine
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Tab.2 Results of mesh independence
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