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Effect of Preswirl on the Aerodynamic Performance of
the Gas Turbine Exhaust Volutes
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(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The effect of preswirl caused by the last stage of gas turbine on the aerodynamic
performance of the exhaust volute is numerically investigated using three-dimensional Reynolds-
averaged Navier-Stokes (RANS) and Realizable k¢ turbulence model. The numerical results of
static pressure recovery coefficients of the exhaust volute is well agreeable able with the
experimental data. The axial position of the inlet vane of the model is fixed, and the inlet preswirl
is obtained by means of changing the inlet vane deflection angle. The aerodynamic performance
and flow field of the exhaust volute at seven inlet preswirls and six inlet mass flow rates are
numerically conducted for two different axial distances between the inlet vane and strut. The
obtained results show that the peak performance of the model’s exhaust volute corresponds to the
inlet preswirl around 0. 354 9, which is the result of the change of the inlet and outlet dynamic

pressure and the total pressure loss with the preswirl of the intake air. When the inlet preswirl
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exceeds this value, the static pressure recovery performance drops rapidly due to the severe flow

separation near the strut and the sharp increase in total pressure loss, and raising the axial

distance between the inlet vane and strut can increase the static pressure recovery coefficient of

the exhaust volute when the inlet preswirl is smaller than 0. 354 9. When the inlet preswirl is

larger than 0. 238 8 raising the axial distance between the inlet vane and strut can attenuate the

vortex structure near the trailing edge and reduce the total pressure loss coefficient. Due to the

shortening of the distance from trailing edge to exit, the flow development is insufficient and the

flow field uniformity in the outlet section of the exhaust volute is weakened. The total pressure

loss coefficient of the exhaust volute shows a decreasing tendency when the inlet mass flow rate

increases at two different axial distances. The present work can provide a reference for the design

of gas turbine exhaust volutes.
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