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Research activities
Research activities covered by my publications (incomplete).

OpenFOAM/FOAM-extend is used in all CFD activities

ÅComputational, experimental and analytical fluid dynamics

ïMethod development/application/validation

ÅHydropower

ïSwirling flow in turbines and generators, turbulence modeling, 

rotor-stator interaction, rotor dynamics, system coupling

ÅMultiphase flow

ïCavitation (VOF/DBM/RP), flow with fibers (LPT)

ÅBio-mechanics

ïWhiplash injuries (FSI), forces in stent grafts

ÅWelding

ïPlasma flow, electromagnetics, conjugate heat transfer...

ÅOceanography / Maritime engineering

ïHeat/gas exchange at water surfaces, Tidal power



Examples of hydropower research/ collaboration

Timisoara Swirl Generator
Sebastian Muntean, Romeo Susan-Resiga, Alin Bosioc, Tiberiu Ciocan



Examples of hydropower research/ collaboration

Timisoara Swirl Generator
Development and validation of unsteady turbulence modeling

3D stayvanes, RANS coarsemesh(Blue), RANS fine mesh(green), 

DDES-SA(red), IDDES-SA (red-plus), SAS, (blue-plus)

11.2 & 20.1 Mcells for DDES, y+ ~ 1.



Examples of hydropower research/ collaboration

Timisoara Swirl Generator
Rotor-stator interaction, vortex breakdown, mitigation of pressure pulses 



Examples of hydropower research/ collaboration

From details to system dynamics
Q-criterion of DDES-SA simulation, and coupling to system

Schematic of hydropower pipe system



Examples of hydropower research/ collaboration

1D -3D coupling
Chao Wang, Jiandong Yang, James Yang, Michel Cervantes,

Patrik Andreasson, Gunnar Hellström

Schematic of hydropower pipe system



Examples of hydropower research/ collaborations

1D -3D coupling
Development and validation of coupling methods for water hammer



Examples of hydropower research/ collaboration

1D -3D coupling
Studies of closing gate in hydraulic system



Examples of hydropower research/ collaboration

Full 3D with free surfaces
Studies of closing gate in hydraulic system
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