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Abstract: In order to determine the form of a small-scale supercritical carbon dioxide (S-CO,) thermal
turbine and its structure ,a 200 kW class S-CO, radial thermal turbine was parametrically designed based
on the forward design idea,combined with the methods of thermodynamic calculations , aerodynamic analy-
sis and numerical simulations,and its performance was analyzed in response to the number of blades and
its internal three-dimensional velocity ,temperature and pressure fields by CFD numerical simulations. The
results show that the isentropic efficiency and power of the turbine structure are 85.54% and 214 kW re-
spectively ,with a maximum deviation of 2. 03% from the experimental value,indicating that the design re-
sults are reliable. When the number of stator blades of the turbine structure is increased from 20 to 32, the
efficiency and power increase by 5% and decrease by 20% respectively, the optimal number of stator
blades is 26. The velocity varies significantly at the nozzle channel and throat; the variation trends of tem-
perature and pressure distribution are similar,both gradually decreasing with the flow direction.
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Tab. 1 Boundary conditions
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Fig. 1 S-CO, Brayton cycle system
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Tab.2 Main geometric structure parameters of the turbine
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Tab.3 Error of 1D and CFD numerical simulation results
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