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Investigation of transport barrier formation in edge turbulent simulations

Application to a TCV-like turbulent simulation

• Turbulence in high recycling regime is observed

The SOLEDGE3X code 

••

  Merging of the transport code SOLEDGE2D and the turbulence code TOKAM3X  Can be used in 2D (transport) or 3D (3D transport or turbulence simulations) • Solves fluid equations for multi-species plasma based on Zhdanov closure [Raghunathan et al., PPCF, 2021] • Electrostatic at the moment -Electromagnetic version under development Implements several neutral models: • Fluid neutrals (diffusive): very crude but fast and robust • Kinetic neutrals: EIRENE -high fidelity 1/10/2021 2 AAPPS-DPP ConferenceThe SOLEDGE3X drift-ordering fluid model• Mass balance (for all ion species -quasi-neutrality for electrons)• Velocity decomposition• Ionization/recombination sources involving neutrals are computed by the "neutral solver", for instance EIRENE when using kinetic neutrals.

  

  

  

Summary

• New SOLEDGE3X code enables 2D/3D transport and 3D turbulent simulations for multispecies plasma.

• First application to power ramp on TCV like case including neutrals shows onset of turbulence reduction around separatrix at high power  though ion viscosity effects on current balance missing (ill controlled plasma rotation)
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• Missing terms to be implemented and simulations to be re-launched at higher resolution (now possible thanks to better strong and weak scaling with algebraic multigrid iterative solvers)

• More information on code website www.soledge3x.com (under construction)