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Prediction of Helicopter BVI Noise Considering Blade Elastic Deformation
and Tip Vortex Decay

Yoshinobu INADA*!', Choongmo YANG*!,
Noriki IWANAGA*2, Takashi AOYAMA*!

ABSTRACT

Predictions of helicopter blade vortex interaction (BVI) noise using three dimensional Euler code with a
single blade grid are conducted considering the blade elastic deformation and the tip vortex decay. In the CFD
calculation, blade motion with elastic deformation is simulated referring to the observed data of blade defor-
mation which were taken in the HART II test. Scully model and Lamb-Oseen model are used to calculate the
swirl velocity of tip vortex under no vortex decay or with vortex decay condition, respectively. Beddoes gen-
eralized wake model is used to prescribe the tip vortex positions in the wake. Acoustic analyses based on the
Ffowcs-Williams and Hawkings (FW-H) equation are conducted subsequently. Validation of whole calcula-
tion is performed by comparing the result from helicopter scaled model experiment and the calculation result
with same operating condition. When the blade elastic deformation is considered in the calculation, the results
show good agreement with those of HART II test in both the blade loading and the BVI noise, although the
overestimation of noise peak amplitude exists in the calculation. Consideration of tip vortex decay in the cal-
culation can reduce this overestimation. Consequently, both the consideration of blade elastic deformation and
the tip vortex decay are effective for improving the calculation quality, especially the consideration of blade

elastic deformation provides considerable effects on this improvement.

Keywords: Helicopter, BVI noise, CFD, Acoustic analysis, HART II test
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