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Analysis of Dynamic Stall Through Chirp Signal Pitch Excursions
KYLE HEINTZ, DUSTIN COLEMAN, MICHAEL WICKS, THOMAS CORKE,
FLINT THOMAS, University of Notre Dame — An augmentation of the typical
pitching airfoil experiment has been performed where the pitching frequency and
amplitude are dynamically varied in a short-time event to produce a “chirp” tra-
jectory, α(t) = α0 + α1(t) sin(tω(t)). The frequency evolution followed a Schroeder-
phase relation, ω(t) = ωmin +K(ωmax − ωmin). The frequencies ranged from 0.5Hz
to 30Hz, resulting in reduced frequencies from 0.02 to 0.1. The free-stream Mach
number ranged from Mach 0.4 to 0.6, giving chord Reynolds numbers from 5× 105

to 3 × 106. The airfoil was a NACA 23012 section shape that was fully instru-
mented with 31 flush-mounted high-bandwidth pressure transducers. The pressure
transducer outputs were simultaneously sampled with the instantaneous angle of
attack, α(t). The motivation for this study was to compare dynamic stall under
non-equilibrium conditions. A particular interest is on the flow features that oc-
cur when dynamically passing between light and deep stall regimes. The results
include phase analysis of aerodynamic loads, wavelet-based spectral analysis, and
the determination of the intra-cycle aerodynamic damping factors.
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