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KEX projects within 3 main areas

Fluid Mechanics

Gas Dynamics Biomechanics
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Fluid Mechanics

Computer simulations (CFD)

https://www.youtube.com/watch?v=aR-hehP1pTk
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Example Project

Numerisk studie av flödesregimer i roterande Couetteströmningar

Courtesy to Nils Abrahamsson and Carl Lundberg 
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Example Project

Hög anticyklisk rotation i Plan Couette-Flöde

Anticyklisk 

rotation 

Ω (Corioliskraft)

Courtesy to Karl Tajthy
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Fluid Mechanics 

Machine learning

Kim et al., (2021)

Wall reconstruction

Güemes et al., Phys. Fluids (2021)
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Fluid Mechanics

Experiments Shock tube
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Example Project

Study of particle dynamics, pair
dispersion and clustering in gravity-
capillary wave turbulence

Courtesy to Matteo Brant and Giuseppe Ponzio
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Biomechanics

Vision and body movement

8 inertia 

measurement units 

(IMU) 

Pressure

insole
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Example Project VT2023/24

Blink detection in gaze tracking

Courtersy to Sean Howart
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Example Project VT2024

IMU-based Ground Reaction Force Estimation Using Machine Learning

Courtesy to Malte Soric and Loke Nilsson

 

8 inertia 

measurement units 

(IMU) 

pressure
insoles
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Design and Control of exoskeleton

Biomechanics

Actuator

Bowden cable

Shoe 

Bowden cable

quasi-passive ankle 
exoskeleton

motorized ankle exoskeleton
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Motor 

Kabel

Rulle med 

kabel 

Batteri 

Koncept för ett mjukt höftexoskelett för förbättrad mobilitet hos 

användare med rullator

Courtesy to Camilla Kvarforth och Wilma Nilsson 

Example Project
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▪ Human voice production can be seen 

as a source-filter model

▪ The vocal folds act as a source, the 

vocal tract as an acoustic filter

▪ The position of formants in the 

frequency spectrum defines vowels and 

consonants

Pressure fluctuations:Pressure Spectra; different locations 

Schickhofer, Malinen, and Mihaescu, (2019)  J. Acoustical Society of America - 

JASA 145(3).

Gas dynamics

Computational aeroacoustics of phonation
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Focus Areas

▪ Efficient & more silent propulsion 

systems for aerospace applications

▪ Flow control for noise suppression 

technologies (e.g. fluidics, vortex 

generators).

PIV

LES

PIV

LES

Gojon R., Gutmark E.J., Mihaescu M. (2017). On the response of a rectangular supersonic jet to a near-field located parallel flat plate. AIAA Technical Paper, 

AIAA 2017-3018. https://doi.org/10.2514/6.2017-3018

Fluidic injection impact on the circular supersonic jet 

(NPR=4); Comparisons LES vs. PIV experiments

Overexpanded 2:1 AR rectangular jet; NPR=3; 

TR=2; Mach no. & acoustic pressure fluctuation

Gas dynamics

Computational aeroacoustics for jet noise



More information (ruoli@kth.se)

Web with description of project topics:

https://www.kth.se/social/group/kex-
jobb-examensarbe/

Preliminary Local Group 
Meetings, Osquars Backe 18

• Kickoff and Project 
planning: beginning 
of Feb

• Mid-term follow 
up: Early April

• Presentation 
Rehearsal: Early May

Access to the common 
area in Osquars Backe 
18
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