Fascinating simulations in
fluid mechanics from 2025

Assessment of fish damage for a fish-safe pump
using sensor-based experiments and Lagrangian
particle simulations

An assessment of fish damage in a fish-safe pump
was conducted in a full-scale testing facility using
physical sensor measurements, accompanied by
high-speed videography, and Lagrangian particle
simulations. 108 autonomous sensors were
deployed experimentally. Similarly, 578 virtual
sensors (Lagrangian cylindrical particles) were
randomly injected using CFD-DEM. Particle tracks
colored by particle velocity magnitude are
shown, highlighting the predicted pathing of the
virtual sensors.
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Augmented reality vis-
ualization of the air-
flow around a golf ball

The airflow around a
flying golf ball s
computed using compu-
tational fluid dynamics.
Augmented reality flow
visualization techniques
are used to unravel the
complex turbulent vorti-
cal flow structures.

Janiga

Direct Numerical Simulation of turbulent flow in a
bluff-body burner

Iso-surfaces of Q-criterion colored by axial velocity
magnhitude are shown, highlighting turbulent
structures of a premixed NHsz/H,/air mixture in a
bluff-body burner. The simulation is carried out using
Direct Numerical Simulation and ghost-cell
immersed boundary method.
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CFD analysis of airflow in
schwarz diamond TPMS
structures

A comprehensive analysis of the
flow behavior in Schwarz-D triply
periodic minimal surface (TPMS)
structures is presented using
quasi-DNS (Direct Numerical Sim-
ulations). This study provides
valuable insights into optimizing
Schwarz-D  TPMS  structures,
particularly in fluid transport and
energy-efficient design. Q-crite-
rion colored by axial flow velocity
in the Schwarz-D structure
highlights vortex structures and
flow dynamics.
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Direct Numerical Simulation of multi-component evaporation in the SpraySyn burner

This work presents the first 3D Direct Numerical Simulation of multi-component evaporation in the
reference SpraySyn burner. A liguid mixture of ethanol spray and titanium isopropoxide as a precursor is
investigated under reactive conditions using 16 million grid points.
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Direct Numerical Simulation of Rayleigh-
Bénard convection at Ra = 103

Natural thermal convection (Rayleigh-
Bénard convection) at Rayleigh number of
102 has been simulated by Direct
Numerical Simulations. Very-large-scale
motions of the turbulence can be
observed. The upper and bottom walls
show temperatures of 300 K (blue color)
and 750 K (red color) respectively.

Chi

Velocity Fluctuation Spectrogram
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High-frequency flow-induced wall vibrations in pulsatile tinnitus patients — a FSI study

Transverse sinus stenosis induces turbulent-like flow distal to the narrowing, generating high-frequency
fluctuations and wall vibrations near auditory structures. These oscillations can be effectively visualized
through spectrograms produced using the Short-Time Fourier Transform (STFT)
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Influence of angiographic reconstruction characteristics on the hemodynamics inside arteriovenous
malformations (AVM)

This image shows a segmented AVM model, a convoluted web of malformed arterial and venous
connections. The study applied different reconstruction characteristics before performing segmentation
and hemodynamic simulations. Displayed here is the resulting wall shear stress, which is used to evaluate
the reconstruction effect on the hemodynamic outcome.
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