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Aerodynamic Characteristics of Serrated Trailing Edge
Compressor Blades Under Critical Angle of Attack
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(Hunan Provincial Key Laboratory of Mechanical Equipment Health Maintenance, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; Based on Smagorinsky lattice stress model of large eddy simulation, the different performance of a
compressor cascade under the angle of attack change law is studied, and the critical angle of attack is obtained.
The blade aerodynamic characteristics and sawtooth structure of separation flow mechanism under different gear
ratio (1.0~ 2.0) blade trailing edge is analyzed. The study shows that when the angle of attack reaches the
critical angle of attack, cascade reaches the maximum pressure diffusion ability. However, at the moment with
the complex flow separation and vortex shedding flow phenomena, it has led to an increased flow loss. Serrated
blades can improve flow separation on suction surface, effectively reduce the thickness of suction surface
boundary layer, delay the blade stall, and reduce the losses without affecting the compressor’ s supercharging
capacity. Considering the flow loss and the increased pressure and pressure expansion ability, the sawtooth blade
with the tooth height ratio of about 1.2 has the best performance. Compared with the reference blade, the optimal
saw blade has the same pressure—expansion ability, but at least the flow loss can be reduced by 28.1% and the
boost capacity can be increased by 1.2%.
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