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Abstract

A CFD code “rFlow2D” for sectional rotor blade aerodynamic analysis based on the overlapping grid method
was developed. Conditions at each section of a rotor blade differ due to the rotation and a wide speed range
spanning from low to transonic. The SLAU scheme, which was originally proposed as an all speed numerical
scheme was modified for moving overlapping grid method. This new scheme is called “mSLAU”. Also, the FCMT
(Fourth-order- Compact MUSCL TVD) method is used to realize high spatial resolutions. The Dual-time stepping
method is used for efficient implicit unsteady flow calculations. This paper reports on the two-dimensional results
obtained from the validation of this new code in low speed and low Reynolds number flowfields. Aerodynamic
analysis is conducted for a cylinder, the NACAQ012 airfoil and the E193 airfoil. In the flow field around the
cylinder, calculation accuracy at low speed was confirmed to be satisfactory and the obtained results showed good
agreement with experimental data where the size of the wake flow bubble and Karman vortex shedding are
compared, and drag coefficient was obtained, showing qualitatively good agreement with experimental data. The
calculated lift coefficients of the two wing sections showed good agreement with the experimental data.
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