-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Global fluid simulations of bounded magnetized plasma

Naulin, Volker; Hoffmann, Mathias; Nielsen, Anders Henry; Havlikova, E.; Windisch, T.; Grulke, O.;
Rasmussen, Jens Juul

Publication date:
2010

Link back to DTU Orbit

Citation (APA):

Naulin, V., Hoffmann, M., Nielsen, A. H., Havlikova, E., Windisch, T., Grulke, O., & Juul Rasmussen, J. (2010).
Global fluid simulations of bounded magnetized plasma. Abstract from Workshop on Electric Fields, Turbulence
and Self-Organisation in Magnetised Plasmas, Dublin (IE), 28-29 Jun., .

DTU Library
Technical Information Center of Denmark
General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/13752612?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/global-fluid-simulations-of-bounded-magnetized-plasma(9a46ee22-0397-49bb-a870-b2d09f481c44).html

Global fluid simulations of bounded magnetized plasma

V. Naulin!, M. Hoffmann!, A.H. Nielsen®, E. Havlikova?, T.Windisch®, O.Grulke® and J. Juul
Rasmussen’
1.Association Euratom-Riso-DTU, Technical University of Denmark,
P.O Box 49, DK 4000 Roskilde Denmark
2. Association EURATOM/IPP.CR, Institute of Plasma Physics, Za Slovankou 3, 182 00 Prague 8,
Czech Republic
3. Max-Planck Institute for Plasma Physics EURATOM Association, D-17491 Greifswald, Germany

The understanding of fundamental transport processes in the edge and scrape off layer region
of magnetized fusion devices is, even after many years of research, still not advanced enough
to allow reliable predictions of heat and power loads on the plasma facing components. Basic
understanding of Edge/SOL transport phenomena such as the LH transition, ELMs, blobs is
missing. One reason for this lack of understanding is the immense complexity of this plasma
region, where nonlinear effects leading to a wide range of active spatial and temporal scales
and resulting in complex self organized structures finally meet with the world of chemistry
and atomic physics.

Here we investigate the usefulness of global simulations of a two fluid model in a cylindrical
magnetized geometry for a number of issues that are of interest. In particular the formation of
blobs, the impact of turbulence on the observed fluxes at the sheath entry, as well as the
general balance between parallel and perpendicular transport will be considered. The relation
between upstream fluctuations and fluxes at the sheath entry is dependent on the statistics of
the upstream turbulence, and thus evades capture by simple steady state models.

In the presence of sheared poloidal flows the residual stresses and their impact on momentum
transport are investigated, showing the importance of residual stresses for parallel momentum
transport.

In addition to the possibility of analyzing the interaction of turbulence with the background,
which is in practice an entity neither existing separated from the fluctuations nor to be easily
defined as steady state, a manifold of experimental devices allow comparing theoretical and
numerical results with the real world in detail. This can be used to qualify the code
development for the more complex task of providing insight into the tokamak SOL dynamics,
where the transition from 2D turbulence or transport codes to a fully 3D description provides
to be extremely useful.
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