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Optimal Design for Stacking Line of Rotor Blade in a
Single-Stage Transonic Axial Compressor
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ABSTRACT

2+57]), Optimal Design(# 2 7]), Response Surface Method

Shape optimization of a rotor blade in a single-stage transonic axial compressor has been performed

using a response surface method and three-dimensional Navier-Stokes analysis. Two shape variables of the

rotor blade, which are used to define a blade skew, are introduced to increase an adiabatic efficiency.

Throughout the shape optimization of a rotor blade, the adiabatic efficiency is increased to about 2.2 percent

compared to that of the reference shape of the stator. The increase in efficiency for the optimal shape of

the rotor is due to the pressure enhancement, which is mainly caused by moving the separation position on

the suction surface of rotor blade to the downstream direction.
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Table 1 Design specifications of axial compressor

Flow rate 3.04Kg/s .
Rotational speed 41500 rpm
Pressure ratio 1.506
Rotor tip speed 382 m/s
Adiabatic efficiency 0.863
Number of rotor blades 17
Number of stator blades 26
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Fig. 1 Meridional view of a single-stage axial compressor
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Fig. 3 Optimization procedure using response surface method
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Table 3 Results of Optimization

Initial | Optimized | Increase
shape shape %
Total pressure Po/Py ret 1.544 1477 -4.34
Total temperature To/To ref | 1.150 1131 -165
Adiabatic efficiency % 83.0 89.1 22
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