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Abstract 
 
The aerodynamic performance of axial flow compressor is a function of blade geometry, flow path 
geometry and radial stacking method of two dimensional blade profiles at different blade heights along 
the span. The radial blade stacking in flow path is generally carried out using centroid of the individual 
blade profiles. Radial stacking of blades on leading edge reduces the secondary flow in radial direction 
due to axial shift of blade profiles from hub to tip as compared to stacking on centroid. Leading edge 
stacking reduces tip clearance vortex intensity and secondary losses which improves the aerodynamic 
performance. In this paper, two dimensional blade profiles are stacked at their leading edge in a transonic 
three stage axial flow compressor. The stacked blade along with flow path is modelled and computational 
fluid dynamics analysis is carried out for one passage of the blades to study the effect on aerodynamic 
performance. To improve the performance further axial sweep and lean is incorporated based on analysis 
of the flow field. The constant speed characteristics at design condition are generated using these results. 
The characteristics show that the efficiency and surge margin improve significantly. 
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