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Modification of Boeing-Vertol Dynamic Stall Model
Considering flow Unstesdy Effects
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ARTICLE INFO ABSTRACT

Among semi-empirical dynamic stall models, the boeing-vertol model uses relatively few
Article Type dependent parameters determined from experimental data. Despite its simple formulation and
Original Research appropriate performance, the model does not precisely predict aerodynamic lift and moment

coefficients in some geometric angles of attack. Moreover, unsteady effects of flow sequences
Authors in downstream of the cross section have not been included in the model similar to most of
Sadr M.H.*! PhD, the dynamic stall models. In order to increasing the precision of the aerodynamic coefficients,
Badiei D. ! MSc, modification and development of the boeing-vertol model is the main goal of this research witj
Shams Sh.? PhD considering the unsteady wake effects of flow sequences. Hence, unsteady aerodynamic theory

based on Wagner function was used to consider the unsteady wake effects and to introduce
an effective angle of attack including airfoil degrees of freedom and their derivatives for
both bending and pitching oscillations. The aerodynamic lift coefficient of the Boeing-Vertol
model was improved by using the introduced effective angle of attack and flow apparent mass
effects. Also, a new pitching moment coefficient is introduced and is replaced in the model.
The introduced aerodynamic coefficients are validated and verified by experimental data and
How to cite this article also compared with the original model. The obtained results represnt the correction of the lift
Sadr M.H, Badiei D, Shams Sh. Mod- . . . . .. . . . . .
ification of Boeing-Vertol Dynamic coefficient in linear region of the static lift curve, improvement of maximum lift coefficient,
Stall Model Considering flow Unst- corresponding angle of attack and improvement of moment coefficient in boeing-vertol model.
SV R ST eIl Also, the results show that the proposed formulation enhances the boeing vertol model to
o EPARRAEIRRERRRZY  predict moment coefficient in dynamic condition. In addition, a parametric study is conducted
o) to investigate the effects of reduced frequency on effective angle of attack and it is shown that
while reduced frequency increases to 0.36, unsteady wake effects on effective angle of attack of
an airfoil reach to its maximum value. Moreover, for reduced frequencies upper than 0.1, pitch
axis location changes the characteristics of the effective angle of attack of the airfoil caused by
unsteady effects of flow sequences.
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