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Design Strategies for Multi-Stage Axial Turbines
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ABSTRACT

This paper describes a brief aerodynamic design procedure of multi-stage axial turbine. The design procedure was established
including one dimensional scratch design, through flow analysis with empirical correlations, two dimensional airfoil design and
three dimensional airfoil stacking. Detailed aerodynamic performance assessment was done with full three dimensional CFD
method at the design and off design conditions to construct turbine performance map. With the present method, aerodynamic

design procedure of 1st and 2nd stages of high pressure turbine for 10,0001bf class turbofan engine was introduced.
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Table 1 Performance assessment from CFD results
Performance variables| Design requirement CFD result
Expansion ratio 5.50 543
Efficiency 8.7 % 89.6 %
Mass flow rate 20.2 kg/s 20.2 kg/s
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Fig. 7 Averaged Mach number distributions at the mid-span of
HPT with modified 2nd turbine stages
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