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Abstract; Unsteady flow simulations were conducted for low-
Reynolds-number circular cylinder flow under non-zero-mean
sinusoidally oscillating inflow, and the wake structure was an-
alyzed by using proper orthogonal decomposition ( POD)
method. Numerical simulations were performed to model flow
fields around a circular cylinder under steady inflow, low-fre-
quency sinusoidally oscillating inflow, and high-frequency si-
nusoidally oscillating inflow conditions, and the pressure
field, streamwise velocity field, and transverse velocity field
were then decomposed and analyzed respectively. The results
show that sinusoidally oscillating inflow induces energy trans-
fer to higher-order modes, requiring more modal orders to a-
chieve the same flow field representation accuracy as steady
inflow. High-frequency sinusoidally oscillating inflow reorgani-
zes pressure-dominant modes, causing the second-order mode
representing periodic fluctuating pressure to supersede the
first-order mean mode. The sinusoidally oscillating inflow in-
duces superposition of inflow frequency components onto the
dominant frequency of modal temporal coefficients. When this
frequency component becomes dominant, the corresponding
modal contour patterns exhibit marked discrepancies from
those under steady inflow. The research results can provide a
theoretical reference for the fluid-solid coupling analysis and
anti-vibration design of deep-sea risers and offshore wind pow-

er piles in ocean engineering under oscillating flow.
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