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Summary: The unsteady behaviour of the airflow over circular cylinders under imposed motion
is the case studied in the present report. In order to do that a CFD code based on a 2D fluid
domain has been built and validated against experimental data. Scale Adaptive SST Transition
turbulence model resulted in the best option in terms of accuracy of the results and efficiency
of the computational cost of the numerical simulations.
The different combinations (amplitude & frequency) of the imposed sinusoidal motion can be
split into two big groups: unlocked cases (vortex shedding frequency follows the Strouhal law)
and locked cases (vortex shedding frequency equals the imposed frequency of the motion). The
second can also be subdivided in two: imposed motions that result in an energy transmission
from the fluid to the structure, and the ones causing the energy to move in opposite direction.
The time-varying pressure coefficient distribution over the cylinder can be divided in two regions.
In the front part of it, the main frequency of the time signal equates the imposed motion. In the
rare of the cylinder, however, it is composed basically by the frequency of the vortex shedding
process and its multiple higher harmonics. Between both, a transition region exists for the
unlocked cases.
Comparison against numerical results extracted from the mid-span section of a 3D cylinder1

demonstrates that both computational simulations present similar overall trends of the aerody-
namic parameters as a function of the imposed motion. However, deviations are found in the
numerical values even if the results from both computations (3D & 2D) show similar order of
magnitude.
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(a) Locked: fosc/f
o
vs = 1 & |y|/D = 0.38
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(b) Unlocked: fosc/f
o
vs = 0.81 & |y|/D = 0.05

Figure 1: Main unsteady components of cp(t) over the oscillating cylinder at Re ∼ 2.9 · 104.
Locked case: fosc & 2 · fosc (left); Unloked case: fvs & fosc (right)

1Lomele M. ”Computational Study of the Unsteady Pressure Around a 3D Circular Cylinder Undergoing Forced
Motion” Master Thesis Dissertation. Duke University & University of Liege. 2020
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