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Aerodynamic Design of Ultra-low Rotating Speed Axial Compressor

YANG Lei, ZHOU Zhenggui
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract ; The lower the compressor speed is, the smaller the centrifugal force of the rotor blade, the lower the structural strength
requirement, and the lower the noise is. A super—curved diffuser blade profile with negative outlet angle is used to design the
compressor rotor blades to achieve the given pressure ratio, flow rate, ultra—high load and ultra—low speed of the compressor.
The selected design load factor is 1.147, much higher than the conventional load factor of 0.4. The automatic optimization design
method is adopted in the design process of 2D blade profile and 3D blade.The computer numerical simulation results show that
the designed compressor stage can achieve the flow rate and pressure ratio at the given design point with higher stage efficiency.
And flow separation is not easy to produce due to the convergence of the rear section of the rotor blade channel, which has a large
surge margin.
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