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AT TIE, A > RLRKRD 7 — A ze 5 L5 A (Department of Aerospace Engineering,
Indian Institute of Technology Kanpur; IIT Kanpur) ¢ Pradeep Moise JeADFEED T, Mrzeféo il
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DFENTZATo 7o, WFIZHE L TA LN D FIBFFEIRIC B 1T 2IEEF RGO LIRO L Z L2 HE L
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AHFIETIE, TNHDOZOORLDFWAOBRICK LT, EitHBHLOIEE BRI 5 L@tk %
T 720, B— NEYT & MR DT FIE O A 217> 7-. SPOD (Spectral Proper Orthogonal
Decomposition)[2] % O VMD-NCS (Variational Mode Decomposition based Nonstationary Coherent
Structure)fE#T[3] D FH 17 - 7.
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This research project was conducted at Indian Institute of Technology Kanpur (IIT Kanpur),
under the supervision of Prof. Pradeep Moise. Numerical simulation data about transonic buffet
phenomena on airfoils and experimental data about low-speed flat plates were studied and compared
using modal analysis. This work contributes to the advancement of understanding of flow separation
which appears in both numerical and experimental data.

Transonic buffet refers to shock wave oscillation on the wings of aircraft flying at the transonic
regime. Since transonic buffet damages aircraft structures and limits the flight envelope, it has been
long studied. This research focused specifically on the phenomenon when the shock front is governed
by laminar flow, so-called laminar buffet. The numerical data were provided by Prof. Pradeep Moise.

The numerical data were compared with available experimental data on low-speed flat plates,
in which an unsteady laminar separation bubble had formed on the plate. The experimental data

were provided by Prof. Alakesh Chandel Mandal (see [1]).

To study the similarities between these numerical and experimental data, two modal analysis



methods, SPOD (Spectral Proper Orthogonal Decomposition) [2] and VMD-NCS (Variational Mode
Decomposition based Nonstationary Coherent Structure) [3] were applied.

We discussed the results with Prof. Alakesh Chandel Mandal, who provided the experimental
data. However, some future work such as adjustment of the modal analysis methods is necessary.
We are planning to continue the research project collaboratively.

We would like to thank The University of Tokyo Aerospace Research Education Support Fund
for enabling our research visit to IIT Kanpur. We also appreciate the support of IGPEES, Prof.
Pradeep Moise, colleagues at II'T Kanpur and professors at The University of Tokyo.
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Fig. Research environment at IIT Kanpur.
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