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CFD simulation modeling details:

The modeling strategy consists of two steps: 1) simulation of the DC magnetic field using FEMM based
on the micro-magneto configurations; 2) import the magnetic flux intensity field from the FEMM
simulation results into the CFD model and perform the coupled laminar flow and MHD simulations for
the mixture. A 2-D steady-state CFD model is developed to simulate the mixing process, with the
following configuration:

e Both water and ferrofluid adopt constant molecular viscosities and densities, but the viscosity
and density of the mixture vary based on the local ferrofluid concentration.
e The computational mesh consists of 0.2 million quadrilateral cells for the 2-D model.
e Ferrofluid concentration is treated as a passive scalar solved via a user-defined scalar (UDS).
e Magnetic forces are incorporated into the momentum equations as source terms through the
user-defined functions (UDF)
e For boundary conditions (B.C.):
0 Velocity inlet B.C. is used for both water and ferrofluid;
0 Pressure outlet B.C. is adopted at channel outlet, with a total pressure of 1 atm;
0 No-slip B.C. is used for all the channel walls (zero velocities and zero gradient for
pressure and UDS).



