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Design and Analysis of New Type Vortex Generator for BVI Noise Experiment
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Abstract : Aiming at the low precision and lacking of test data of blade vortex interaction (BVI) noise, and
in order to conduct an experimental research about the separation of rotor noise, a new multi-airfoil vor-
tex generator is designed. Firstly, a model of vortex generator of different angles of attack of airfoil sec-
tion by CATIA software is established. Secondly, flowfield of vortex generator is simulated by FLU-
ENT software in order to analyze the influence of different angles of attack. By the particle image veloci-
metry (PIV) technology, the flowfield of airfoil with different angles of attack and different distances to
the vortex generator of different flow velocity are measured, then the experimental results are analyzed.
Aiming at the weak vortex core and density, the traditional one-stage vortex generator is improved by
increasing an airfoil section and it can produce steadier and stronger vortex than one-stage vortex gen-
erator proved by PIV test. The new vortex generator is successfully used in the BVI noise experi-
ments.

Key words: rotor; vortex generator; blade vortex interaction; noise experiment; particle image velocim-

etry(PIV)
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Fig. 1 Diagram of single-section airfoil vortex generator
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Fig. 2 Airfoil section of vortex generator
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Fig. 4 Velocity vector of four-section airfoils
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Fig. 6 Diagram of PIV experiment of vortex generator
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Fig. 8 Blade tip vortex of model rotor by CFD in hover
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