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Developing a digital twin for acoustic analysis of vibroacoustic 
sound emissions due to flow-induced sound generation

Andreas Wurzinger and Stefan Schoder

Developing a digital twin of a human knee prosthesis for acoustic analysis
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interacting with mixing layer instability.

Measurement setup for validation
of the sound propagation model.

Vibroacoustic transfer function spectrum 
based on microphone measurements, 
and sound propagation simulation. [2]
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Amplitude spectrum of flow pressure based on 
incompressible and compressible CFD, and 
SNGR workflow. Highlighted acoustic modes. [1]

Setup for a laser vibrometer 
measurement of the frequency 
response of the prosthesis frame.

Hydraulic system under investigation.

Two oscillation modes of 
the prosthesis frame.

standing phase swing phase

Human gate cycle, separated into standing and 
swing phase. During each phase the knee joint 
performs a bending (flexion) and straightening  
(extension) motion.


