For the Phase-1 comparisons, we are taking the resistive MHD subset of the Extended
MHD equations. They may be written, in MKS units, as follows:

Dimensional Equations:
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These equations have the energy integral:
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Dimensionless equations: (Here, B,n,V,V,t, p are dimensionless variables.)
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To convert between MKS units and dimensionless units, we need to specify three
dimensional quantities. To be specific, let: B, =1tesla, n, =10°m=, ¢, =1m.
Then, the conversion from the dimensionless to dimensional quantities are:
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Velocity: V, =V, E( B, j =2.1812x10° m/s
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time: t, = Lo _ 4581075
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pressure: p, = — = 7.957 x10” pascals
Hy

resistivity: n=plN,xn=2739%xn
viscosity: v=/_nMV, xv=0364%xVv

thermal conductivity: x =/ V,n, x & = 2.186 x10%° x &
kinetic energy: M,nV = 7.957 x10° J/m?

Problem Definition:
Dimensionless/Dimensional problem specification is as follows:

Dimensionless Dimensional

Ly/2 < X < Ly/2 Ly=25.6 Ly=25.6 m
L2 <y <Ly/2 L,=128  L,12.8m
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p(x,y) = 7(sech (2y)+0.2) p, =1 P, = 7.957 x10° pascals
n(x, y) = n, (sech®(2y) +0.2) n, =1 n, =1x10% m?
resistivity 1 =0.005 n =0.0137 Ohm-m
viscosity v =0.050 v =0.0182 kg/m-s
thermal conductivity £ =0.02 Kk = 4.37 x 10* mls?t

To compare the Kkinetic energies, we need to multiply the dimensionless one by the
conversion factor 7.957 x 10° J/m®



