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Wind-tunnel unsteady pressure measurements of twin-vertical tail
during buffet of strake-wing configuration
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Abstract: An intensive wind-tunnel investigation of twin-vertical tail buffeting of strake-wing configuration
was conducted in the NF-3 wind tunnel at Northwestern Polytechnical University. The test angles-of-attack
were about 10° to 40°, and test wind speed was 50m/s. Unsteady pressures at 9 positions on both sides of the
vertical tail were recorded, and these unsteady pressures were integrated along the surface to yield the root
bending moment of the vertical tail. The root mean square (RMS) value of the unsteady pressures and root
bending moment were discussed, along with the power spectra density (PSD) distribution of root bending mo-
ment. The RMS value of root bending strain and the tip accelerations at both leading edge and trailing edge
were also discussed. Results show that: The trend of the RMS pressures, RMS root bending moment and RMS
acceleration are consistent with each other. The unsteady load of vortex breakdown flow impinging on the verti-
cal tail is the primary contributor of the vertical tail buffet. As the angle of attack increases, the energy of vor-
tex breakdown flow enhances, and the peak on the PSD shifts toward the lower frequency. When the vortex
breakdown point moves toward upstream and far away from the vertical tail, the energy of breakdown flow is
dispersed and the unsteady loads on the vertical tail decrease.
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Fig.5 RMS pressures near the leading edge
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Fig.6 RMS pressures near the trailing edge
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Fig.7 The time history of root bending moment coefficient
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