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Analysis of flow past two circular cylinders crossing
in 60 degrees based on POD and DMD

ZHANG Qin', YANG Qing—qing", TANG Ye—-ting', WANG Tian—yuan'
(College of Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: In this paper, to study the evolution pattern of wake vortices past two crossing cylinders in 60 de-
grees arrangement at the gap ratio of G=4 and the Reynolds number of Re=200, proper orthogonal decomposi-
tion (POD) and dynamic mode decomposition (DMD) were employed to analyze the magnitude vorticity data.
The analysis results indicate that the spatial scale of wake vortices decreases with the frequency increasing.
The large—scale flow phenomena in the wake can be approximately reconstructed by a few low—frequency
modes, while high—frequency modes mainly enrich the small-scale turbulence details. Wake vortices shed
from upstream and downstream cylinders at a frequency of 0.19 Hz and propagate toward downstream in par-
allel morphology with the same frequency. The interaction of the vortex shedding from upstream cylinder on
the downstream cylinder causes a significant vortex—induced vibration(VIV) on the downstream cylinder and
results in multiple peaks in its lift coefficient spectrum.
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