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Biomechanics

Fluid Mechanics
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M Fluid Mechanics
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twd Computer simulations (CFD)

Boundary conditions

Dirichlet BC

Incipient separation

eliminary RANS solution is used to extract the velocity

es for Dirichlet boundary conditions.

https://www.youtube.com/watch?v=aR-hehP1pTk
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Numerisk studie av flodesregimer i roterande Couettestromningar
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Figur 1: Mituppstillning sedd frin ovan [Gr Grivdligande.

() Re — 600. Stabilt vigig rorstruktur (SVR) (d) Re — 900. Instabilt vigig rorstruktur,
pabdrjan till turbulent flode (1BT)

Figur 10: Med € = 0.1 och olika Reynoldstal.

Courtesy to Nils Abrahamsson and Carl Lundberg
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Hog anticyklisk rotation i Plan Couette-Flode

Distinkta flodestyper

s N e e

(a) Ovala Strukturer (OVS) (b) Raka Skjuvlager (RAK)

Anticyklisk
rOtatIO n (g) Raka Skjuvlager med Lokal rbulen (RLT) (h) éinusformat Vagigt Flode (VAG)
() (Corioliskraft)

(i) Fullsténdigt Laminart (FLA)

Courtesy to Karl Tajthy

Ruoli Wang: ruoli@kth.se, https://www.kth.se/profile/ruoli



VETENSKAP

Fluid Mechanics
8 Machine learning
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Guemes et al., Phys. Fluids (2021)
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A Fluid Mechanics
d Experiments Shock tube

Low Pressure Test
Section Section
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Study of particle dynamics, pair
dispersion and clustering in gravity-
capillary wave turbulence

Introduction

e The accumulation of plastic in the
ocean is a big problem

e We conduct experiments to
investigate how plastic particles
behave in the ocean
We then try to validate a stochastic
model describing the particle
movement by comparing with
experimental results.

Courtesy to Matteo Brant and Giuseppe Ponzio

Ruoli Wang: ruoli@kth.se, https://www.kth.se/profile/ruoli



Promobilia

P4 Biomechanics MoveAbility Lab

FKTHL

% VETENSKAP %
OCH KONST

k24 Vision and body movement

8 inertia
measurement units

(IMU) ‘

e digital futures

PrO0T-0 1CE J }31") i
ReaI-TlmeThO ,12_7 }-a' ion

Pressure
insole

Fredenco Belmonte Klem Huawe: Wang Ruoli Wang

~ ?Department of Biomechanical Engineering

s
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Blink detection in gaze tracking -

Courtersy to Sean Howart
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IMU-based Ground Reaction Force Estimation Using Machine Learning
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Design and Control of exoskeleton

\y { r - Actuatﬂ

quasi-passive ankle

motorized ankle exoskeleton
exoskeleton

Ruoli Wang: ruoli@kth.se, https://www.kth.se/profile/ruoli 12
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Koncept for ett mjukt hoftexoskelett for forbattrad mobilitet hos
anvandare med rullator

abel

' | Rulle med
| kabel

Motor

Courtesy to Camilla Kvarforth och Wilma Nilsson Batte ri
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EW Computational aeroacoustics of phonation
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Z Human voice production can be seen
ZE v sonen SR oy ein as a source-filter model
B - .

= The vocal folds act as a source, the
Schickhofer, Malinen, and Mihaescu, (2019) J. Acoustical Society of America - . .
JASA 145(3). vocal tract as an acoustic filter

* The position of formants in the
frequency spectrum defines vowels and
consonants

Ruoli Wang: ruoli@kth.se, https://www.kth.se/profile/ruoli 14
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¥ Computational aeroacoustics for jet noise

10 X - w T -
Overexpanded 2:1 AR rectangular jot; NPR=3

= Efficient & more silent propulsion
systems for aerospace applications

= Flow control for noise suppression
technologies (e.g. fluidics, vortex
generators).

Streamwise Velocity — IPR 5.5 Turbulence Kinetic Energy — PR 5.5
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Fluidic injection impact on the circular supersonic jet ~ “""
(NPR=4); Comparisons LES vs. PIV experiments =~ EESS—
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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

Ruoli Wang: ruoli@kth.se, https://www.kth.se/profile/ruoli



More information (ruoli@kth.se)

Web with description of project topics: Preliminary Local Group
https://www.kth.se/social/group/kex- Meetings, Osquars Backe 18
jobb-examensarbe/ « Kickoff and Project
planning: beginning

of Feb

Kandidatexamensarbete vid
Institutionen for Mekanik (15

h p) en KTH/ Group web / Kandidatexamensarbete vid Institutionen fér Mekanik (15 hp) / Tidic

Tidigare ar KEX-projekt

[ i Fluid Mechanics
/i
b E Study of Particle Dynamics, Pair Dispersion, and Clustering of Floaters in Gravity-
T Capillary Wave Turbulence (https://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-

365872)

« Mid-term follow
up: Early April

 Presentation
Rehearsal: Early May

- Kontaktperson: Ruoli Wang Rocket Engine Oxidizer Valve Flow Dynamics (https://urn.kb.se/resolve?

um=urn:nbr:se:kth:diva-365968)
- E-post: rucli@kth.se

Finding an Empirical Model for a Rocket's Drag Coefficients (https://umn.kb.se/resolve?
Det rekommenderas starkt att ni kontaktar oss tidigt for att diskutera pote: um=urn:nbn:se:kth:diva-349721)

projekt och identifiera Iampliga handledare!!
Numerisk studie av flédesregimer i roterande Couettestrdmningar

- Information om olika projekt inom Institutionen: Presentation Slides 2024 (https://urn.kb.se/resolve?urmn=urn:nbn:se:kth:diva-330809)

Numerical simulations of solute transport in microchannels impregnated with a
biofilm (https://urn.kb.se/resclve?urn=urn:nbn:se:kth:diva-330863)

Access to the common
area in Osquars Backe
18

- Videoklipp fran institutionens projekt:

» Wing simulation: Ricardo Vinuesa, Philipp Schlatter

Computational Fluid Dynamics of the flow in a diffuser: - like geometry

Shock hitting water droplet (stor fil): Michael Liverts (https://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-330873)

Analys av hog anticyklonisk rotation i plan couetteflode genom direkt numerisk

Real-time motion tracking and musculoskeletal modeling : Ruoli Wang
E— simulering (https://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-348465)

Real-time control of exoskeleton: Lanie Gutierrez-Farewik 5 A
——————— Biomechanics

Compressor and EGR: w Torque Validation of a Single-Joint Ankle Dynamometer (https://urn.kb.se/resolve?

urn=urn:nbn:se:kth:diva-366263)

Hairy surfaces: Shervin Bagheri
Blink detection in eye tracking (https://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-
330867)

FKTH%

VETENSKAP @
&9 OCH KONST 9%

Gait analysis using machine learning: An implementation of temporal convolution
networks on gait events and gait phase (https://urn.kb.se/resolve?

Promobilia

MoveAbility Lab

Thank you for your attention!
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