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Optimization of Blade Sweep in an Axial Compressor Rotor
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ABSTRACT

The optimization of a blade sweep for a transonic axial compressor rotor (NASA rotor 37) has been
performed using a response surface method and a Reynolds-averaged Navier-Stokes (RANS) flow
simulation. Two shape variables of the rotor blade, which are used to define a blade sweep, are introduced
to increase an adiabatic efficiency. Data points for response evaluations have been selected by D-optimal
design, and linear programming method has been used for an optimization on a response surface. The
result shows that the adiabatic efficiency is increased to about 1 percent compared to that of the reference
shape of the rotor blade. Relatively high increasement of the adiabatic efficiency is obtained between 20
and 60 percent span. In the present study, backward swept blade is more effective to increase the
adiabatic efficiency in the axial compressor rotor.
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Table 1 Design specifications of axial compressor

Mass flow 20.19 kg/s

Rotational speed 17189 rpmy

Pressure ratio 2106
Adiabatic efficiency 0.89
Hub-tip ratio 0.7
Rotor aspect ratio 1.19
Number of rotor blades 36

90% span
70% span
50% span
0% span

Trailing edge

Fig. 1 Meridional view of Rotor 37
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Table 2 Design space
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Fig. 3 Definition of blade sweep
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Table 3 Results of optimization
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(a) reference (b)optimum

Fig. 8 Mach number contour on the plane of 40 percent span
(interval of contour lines = 0.1)

(a) reference

{b)optimum

Fig. 9 Pressure contour on the plane of 40 percent span
(interval of contour lines = 0.5)
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