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UEDGE

-2D multi-species fluid code used to model the SOL region of fusion reactors

-It does a modified Newton’s iteration to find a steady state self consistent solution
to continuity equations, momentum equations, and energy equations

-The equations and transport coefficients are taken from Braginskii

-Takes a magnetic geometry file as well as a parameters input file
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UEDGE Parameters
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UEDGE Parameters
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UEDGE Parameters
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Power balance

Power into diverter plate
V2 Mg, * U2 * fnix
Power from binding energy during recycling
fnix * ebind*ev

Power from radiation
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New Plots

Particle Current in R (Particles/second)

3.05 x 10%°
2.61x10%°
2.18 x 10%°
1.74 x 10*°
1.31x10%
8.74x10%
4.39x 108
4.10 x 10%®
-4.31x 108
-8.66 x 10'8

Nick0.50MWO0.6kA



New Plots
lon |Velocity Vectors(rn/s)

7.5

0.5
>4 .l‘l'l.'

0.3} B

€

- |
0.2} |
0.1 i
0.0 ' ' ' '

2.5 0.0 2.5 5.0

=5.0

Nick0.50MWO0.3kA

Z (m)




New Plots
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Updated Thrust Calculation

Old thrust = m;,, * fnix* U, *bz/btot

New thrust= fmix* bz/btot

fmix = (mi*ni*up*rrv*up — visx*dup/dx)*sx

thrust -10.4371

thrust? 3.16169
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Future

-Adding different gas species

-Changing strength of pump

-Continuing to examine the power balance
-Changing magnetic geometry

-lImproving resolution



Impact

-Sparked interest in plasma physics and nuclear fusion

-Experience collaborating with well known researchers of the field

-Applied what | have learned in multiple fields to real life applications
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