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Detecting hydrodynamic instabilities
from reduced-order model using global stability analysis
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Global stability analysis is a powerful tool to extract modes that can decay or grow from the base flow field.
This paper presents a reduced-order model as a surrogate for the computation of global stability analysis.
The reduced-order model (ROM) is constructed by projecting the governing equations onto the subspace
spanned by the global stability analysis modes. However, when predicting conditions different from those
under which the global stability analysis mode is obtained, the ROM fails to predict the growth rates and
frequencies of growing or decaying mode. As a strategy to improve the prediction accuracy, we propose an
ROM that varies the mode according to the conditions for prediction. Two approaches to varying the mode
are considered: one based on subspace interpolation spanned by modes and the other based on operator
interpolation. Both approaches demonstrated a significant improvement in the accuracy of ROM predictions.
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-1 Computational process of GSA using Time-stepping approach.
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ZERNCHHY LSRR ROIEHE R NS Z & T, i
WD ENT. S5, R—2AT70—hbE— FBEREL, IE
MBI ET 218f2% ROM TTHITE 3 X 5, AFiE
EHRL TV TETH .

BIEE: AW ORUER R, HALKRZERIARIZERT ST
RERIAERENE € > & — DO XMREEHIES 2T 4
(AFI-NITY) Z W T o /2. ARBFZEIE, IST XAHAHT
ZEPREAITZE 7 1 275 2 IPMISP2114 D18 % 521
72bDTHB.
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