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Hybrid Method of Prescribed Wake Model and CFD for Helicopter BVI Noise
Prediction

Masahiko Sugiura, Yasutada Tanabe, Shigeru Saito, Hideaki Sugawara, Keitaro Ohshio, and Masahiro Kanazaki

ABSTRACT
This paper explains a hybrid method of prescribed wake model and computational fluid dynamics (CFD) developed by Japan Aerospace
Exploration Agency (JAXA). Blade vortex interaction (BVI) noise is a main source of helicopter noise. Precise prediction of flow field
around helicopter is required to establish BVI noise reduction technology. Despite CFD predicts flow field precisely, it is computationally
expensive. On the other hand, prescribed wake model which empirically predicts rotor trailing vortices reduces computational cost greatly
compared to CFD. Therefore, hybrid method of prescribed wake model and CFD is a promising technology for BVI noise reduction
technology. The base CFD code herein assumed is a structured grid Euler solver, <rFlow3D>, which has intensively been developed for
helicopter applications at JAXA. The rFlow3D is a highly versatile CFD code that can numerically simulate flows around helicopter in a
wide range of flow conditions, considering trimming and blade elastic deformation. In this study, several existing prescribed wake model
are combined with rFlow3D. Accuracy of the hybrid method is evaluated by comparing computational results with experimental ones.
Normal force coefficient on blade and noise contour computed by the hybrid method show good agreement with experiment, however, they
are still overestimated. We plan to improve the hybrid method by utilizing vortex position and strength obtained from rFlow3D in the near

future.
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