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kinetic model magnetohydrodynamics (MHD)
(expensive) (cheap)

(ESA)

interface coupling



Two system with any number of shared variables, including O:

Orug + V- fa(ug) =0 Orup + V- fy(up) =0

Cha (T, Up) 7/ Cab (T, Ug)

2.5d MHD P, U1, UV2,U3, D, 317327337\1] P, V1, U2, P 2d Euler

(x, u, equations other, equations own)
-> SVector(u[l1], ul[2], u[3], 6.0, ul4], 0.0, 0.0, 0.0, 0.0)
(x, u, equations other, equations own) -> SVector(u[l], u[2], u[3], ul5])

coupling functionl2

coupling function2l =

E> User can define converter functions.

E> Any pair of systems can be coupled.



We can define the b.c. for each =

cell boundary.

mesh views:
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pdest Mesh Views

C) pdest mesh views in Trixi.jl

) arbitrary topology

‘ views on smallest (cell) scale




Work Flow Coupling

equations

initial condition

equations

solver

initial condition

coupling functions

solver

boundaries

coupling functions

boundaries

mesh view

semidiscretize (ode)

mesh view
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semidiscretize (ode)

/

semidiscretize coupled (ode)

OrdinaryDiffEq




Linear Advection

scalar advection

\

coupled interfaces

Oru + a0, u + ay0yu =0 (ag,a,) = (0.05,0.02)



Linear Advection




Linear Advection

BMP file: pdest domains:

Trizgl =




Isothermal-Polytropic

p pU1 pU2 0
ot pvr | +0x | pvi+p7 | +0y | puive =10
pU2 pU1V2 pvs + p? 0
v = 1.0 coupling functions:
Cab — ub
Chqg = U°
v = 2.0

“periodic coupling”
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MHD-Euler
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Adaptive Model Selection

1. Generate the new grid (mesh views).
2. Write new u-solution vectors
3. Generate new ODE for OrdinaryDiffEq (integrator).

4. Reinitialize ODE integrator with new problem and new solution vector.
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Hanging Nodes

rho

9.9e-01 1 1.0e+00 Euler
e e|+ MHD uie




Conclusion

‘ Free domain definitions.

‘ Import meshes from an image.

‘ Coupled p4est simulations.

E:) Non-simply connected meshes in p4est.

E> Adaptive model selection with arbitrary criteria.

‘ Static AMR allows atomistic refinement

simon.candelaresi@uni-a.de, simon.candelaresi@gmail.com


mailto:simon.candelaresi@uni-a.de
mailto:simon.candelaresi@gmail.com

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

