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Stability of quasi-steady flow in a reduced-order model composed of flow features

HORHE&SE D EREEORER 2R PEIESL P

Yuto Nakamura, Shintaro Sato, and Naofumi Ohnishi

DEILRY: TAERSERE 22 76 T2 S0 L RIERE 1 4
(7 980-8579 EIKIFMLUAB T HEXTETIE 6-6-01, E-mail: yuto.nakamura.t4 @dc.tohoku.ac.jp)
VALK TEAARSER) e T TSI Bh#
VALK TAARRSERE AZE T T R %

We investigate the stability of limit cycles in a reduced-order model (ROM) based on proper orthogonal
decomposition (POD) for flow past a cylinder. Full-order numerical simulations yield a flow past a two-
dimensional cylinder with a Reynolds number 100 and a flow past a three-dimensional cylinder with a
Reynolds number 200. ROMs representing flow fields with Reynolds numbers 100 and 200 are constructed
using the POD mode obtained by the flow fields obtained by the numerical simulation. The ROM for a
cylindrical flow with a Reynolds number 100 indicated that the limit cycles formed by the top two POD
modes become stable when more than four POD modes are used for the ROM. For cylindrical flows with

a Reynolds number 200, six or more POD modes are required to form a stable limit cycle. Based on these
investigations, it is suggested that the stronger the nonlinearity of the flow field, the greater the number of

POD modes required to stabilize the limit cycle.
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