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𝐴 : coupling constant in the wake-
oscillator model

CL
0: constant lift coefficient 

𝐶𝐿: lift coefficient
𝐷 branch diameter
𝜖 : coupling constant in the wake-

oscillator model
𝜂 𝑓𝑖𝑥𝑒𝑑: capture efficiency of a fixed 

cylinder
𝜂 : capture efficiency of a cylinder with 

VIV

NOMENCLATURE
Γ: branch aspect ratio
𝐾𝑐: Keulegan Carpenter number
𝑞: oscillating parameter(bidisperse

case)
𝑅: particles radius
𝑅𝑒: Reynolds number
𝑆𝑡: Strouhal number
𝜃0: flow incidence angle
U : constant flow velocity
ሷ𝑌: branch acceleration transverse to 

the flow

FIRST RESULTS (Boudina 2020 thesis)
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Soft coral - Bipinnate sea plume

High frequency
vibrations of the
branches 
perpendicular to 
the flow

Vortex shedding in the wake of the
branches creates high frequency
vibrations transverse to the flow allowing
the coral to capture more nutrients. 

1. To model a 3D vibrating branched
structure in crossflow with finite
éléments methods. 

2. Study the dynamics of a 3D printed
coral in an oscillating crossfolw.

1. A) Implement the wake oscillator
model in ONSAS (Open Non 
linear Structural Analysis Solver)
B) Study the influence of
parameters like KC, CY, Γ, 𝜃 on the
coral dynamics

2. A) Use SLA printing to validate
experimentally the numerical
results
B) Record coral vibrations to do a
modal analyis of the vibrations

with q solution of the Vander Pol oscillator equation: 

To avoid DNS the wake is

modelled by an oscillating lift 

force
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Capture efficiency of a fixed cylinder:

- VIV are at the origin of the observed
high frequency vibrations

- VIV allow up to 40% increase in capture 
efficiency

Coral’s polyps

Caribbean Spiny Lobster and a Bipinnate Sea Plume coral on 

YouTube

Setup made by 

Camille Soenen

in 2019 

Capture efficiency of a vibrating cylinder:

There should be an optimal CY for capture


