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Abstract: The aerodynamic performance and flow fields of the tangential admission volute and the
admission volute coupled with downstream vanes were experimentally measured and numerically
simulated in this research. The total pressure loss, outlet flow angle and mass flow rate of the
tangential admission volute at three different outlet Mach numbers and of tangential admission
volute coupled with downstream vanes at four different inlet total pressures were measured. The
flow fields of the experimental tangential admission volute models were numerically investigated
using three-dimensional Reynolds-averaged Navier-Stokes (RANS) equations and SST turbulence
model. The simulated numerical aerodynamic parameters of the tangential admission volute were
in good agreement with the experimental data and the accuracy of the presented numerical method
was validated. Results showed that the outflow angles of the tangential admission volute and that

of the tangential admission volute coupled with downstream vanes usually keep constant when the
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inlet total pressure is increased. The outflow angles of the tangential admission volute and of

tangential admission volute coupled with downstream vanes are equal to 152.0° and 166.6°,

respectively. Compared with the tangential admission volute, the circumferential outflow angle of

the tangential admission volute coupled with downstream vanes distributes more uniformly. The

total pressure loss and mass flow rate of the tangential admission volute and the tangential

admission volute coupled with downstream vanes increase with the inlet total pressure. With the

increase of inlet total pressure, the total pressure loss of the tangential admission volute increases

from 0.73% to 1.64%; meanwhile, the total pressure loss of the tangential admission volute

coupled with downstream vanes increases from 0. 82% to 2. 66%. This work provides a reference

for the design and performance analysis of the tangential admission volute for steam turbines.

Keywords: steam turbine; tangential admission volute; aerodynamic performance; flow field
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