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MEMOS-U as per TSVV project application time
“Employs the finite difference method solving coupled Navier-Stokes and heat convection-diffusion equations.
The code is already parallelized and runs on IO clusters, but would benefit from further parallelization and
optimization”

Retained original MEMOS-3D architecture, lack of documentation and adaptive meshing

Currently is beeing re-written
in AMReX - open source framework for adaptive mesh refinement)

Zhang et al., (2019) Journal of Open Source Software, 4(37), 1370

• Some versions of heat and fluid solvers exist, not coupled yet
• Testing of current heat solver version (with all surface cooling fluxes and phase change) is being carried out
• No attempts of parallelization have been undertaken yet (AMReX does have build-in possibilities)



MEMOS-U model

(𝑈𝑈) depth-averaged fluid velocity,                    
(ℎ,𝑃𝑃) melt column height, ambient pressure 
( 𝑱𝑱,𝑩𝑩) current density, magnetic flux density,

Boundary conditions:

𝐽𝐽𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 is the current density on the surface

𝑞𝑞𝑖𝑖𝑖𝑖𝑖𝑖 is the incident heat flux and and 𝑞𝑞𝑖𝑖𝑐𝑐𝑐𝑐𝑐𝑐 is the surface cooling fluxes

External input: 𝑞𝑞𝑖𝑖𝑖𝑖𝑖𝑖, 𝐽𝐽𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠, 𝒇𝒇𝑑𝑑, ∇P𝑝𝑝𝑐𝑐𝑝𝑝𝑠𝑠𝑝𝑝𝑝𝑝 + geometry and B field

Liquid-solid phase transition: heat integration method
(the enthalpy budget is kept by an extra set of algorithms )  
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(𝑏𝑏1, �̇�𝑥𝑣𝑣𝑝𝑝𝑝𝑝) solidification interface, rate of change of 
interface position due to vaporization,
(𝑇𝑇,𝑇𝑇𝑠𝑠)    bulk and surface temperature
(𝜌𝜌𝑝𝑝, 𝑐𝑐𝑝𝑝) mass density, heat capacity
(𝑘𝑘, 𝑆𝑆)  thermal conductivity, thermoelectric power,
(𝜇𝜇, 𝛾𝛾) dynamic viscosity, surface tension       
(𝜎𝜎𝑒𝑒 , 𝜇𝜇0) electrical conductivity, vacuum permeability
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