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Abstract

New S-shaped aeroelastic mesoflaps are utilized to control normal shock/boundary-layer interactions. New generation of
the mesoflaps is desigtied for a better rigidness and a good flow uniformity across the interactions. ,Major advantages of the mesoflap
system can be a better total pressure recovery downstream of the interactions due to the lambda shock structure over the flap system,
and a rehabilitation of the thickened boundary layer due to bleeding through a cavity underneath the flap system. Skin friction has
been measured downstream of the interactions, using the laser interferometer skin friction (LISF) meter, which optically detects the
rate of thinning of an oil film applied to the test surface. Various flap-thicknesses of the S-shaped mesoflap arrays are tested, and the
results are compared to the solid-wall reference case. Overall, not much difference in the level of skin friction is noticed for the
S-shaped flap arrays of various thicknesses, and its level is lower than the skin friction downstream of the solid-wall interaction
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Fig. 1 Top view of S-shaped flap.
(length = 57.2mm, width =50.8 mm)
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Fig. 2 Variation of skin friction for S-shaped
mesof laps.
Askst AAF AL AHF FHlA ue
= ogRdwsde PEE SASgY. A
WY 49 ERADH PILE Aolssol Qe
2o ASutt A vehgor], odd due
Fe) AA2 Astel BHRE Tl wf5ol
dhE Ao f4d + glow, ogw Fu
e EAAuSYe Holed 999 oye] Y
ad €2 F dS Holu YT,
oEs

[1] Raghunathan, S. and Mabey, D., “ Passive
Shock-Wave/Boundary-Layer Control on a
Wall-Mounted Model,” AIAA Journal Vol. 25, No.
2, pp. 275-278, Feb. 1987.

[2] Bur, R, Delery, J., Corbel, B., Soulevant, D.,
and Soares, R., “ A Basic Experimental
Investigation of Passive Control Applied to a
Transonic Interaction,”  Aerospace Science
Technology, Vol. 1, pp. 61-73, 1998.

[3] Hafenrichter, E. S., Lee, Y., Mcllwain, S.,
Dutton, C., and Loth, E., “ Experiments on
Normal  Shock/Boundary Layer Interaction
Control Using Aeroelastic Mesoflaps,” AIAA
2001-0156, 39™ AIAA Aerospace Sciences
Meeting, Reno, NV, January 2001.

[4] Lee, Y., Hafenrichter, E. S., Jaiman, R. K.,
Orphanides, M. J., Dutton, C., and Loth, E., “ Skin
Friction Measurements in Normal Shock
Wave/Turbulent  Boundary-Layer Interaction
Control with Aeroelastic Mesoflaps,” AIAA
2002-0979, 40" AIAA Aerospace Sciences
Meeting, Reno, NV, January 2002.

[5] Garrison, T. J., “ The Interaction Between
Crossing-Shock  Waves and a  Turbulent
Boundary-Layer,” Ph.D. Thesis, The
Pennsylvania State University, August 1994.



