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Experimental Investigations on the Aerodynamic Performance of
the Aft-Loaded and Fore-Loaded Turbine Cascades
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Abstract: The aerodynamic performance of the aft-loaded and fore-loaded turbine blade was in-
vestigated using the linear and annular turbine cascades experiments. The linear cascade experi-
mental rig was utilized to measure the pressure distribution along the aft-loaded and fore-loaded
turbine blade. Moreover, the effects of the variations of the cascade pitch, stagger angle, attack
angle and Mach number on the efficiency of aft-loaded and fore-loaded turbine blade were exam-
ined. The annular cascade experimental rig was applied to measure the pressure distribution along
the aft-loaded and fore-loaded turbine blade at the near tip, mid-span and near hub three typical
blade heights. The energy loss coefficients distribution along the blade height was also measured
for both the aft-loaded and fore-loaded blades. Further, the effects of the three-dimensional
curved stacking method on the cascade performance were discussed according to the annular ex-
perimental results. The results show that the larger circumferential bowed blade can be able to
suppress the secondary flow loss and improve the aerodynamic performance for the fore-loaded
turbine blade. In addition, the load of the fore-loaded blade was higher than that of the aft-loaded
blade.
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