INL/MIS-22-69042-Revision-0

Modeling Internal Material
Melting

September 2022

Adam X Zabriskie

.

|daho National

|_(] oml‘ory INL is a U.S. Department of Energy National Laboratory operated by Battelle Energy Alliance, LLC



DISCLAIMER

This information was prepared as an account of work sponsored by an
agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. References herein to any specific commercial product,
process, or service by trade name, trade mark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the U.S. Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the U.S. Government or any agency thereof.




INL/MIS-22-69042-Revision-0

Modeling Internal Material Melting

Adam X Zabriskie

September 2022

Idaho National Laboratory
Idaho Falls, Idaho 83415

http://www.inl.gov

Prepared for the
U.S. Department of Energy
Under DOE Idaho Operations Office
Contract DE-AC07-05ID14517



Modeling Internal
Material Melting

Author:
Adam X. Zabriskie, Ph.D.

Internal melting is not surface melting

Known applications:
 Zero gravity melting
*__Internal heating causing melting
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Apply to BISON’s M7 TREAT Assessment:
* BISON s state- of-the-art nuclear fuel

\/pérformance code

M7 experiment has internal heating
causing melting

/ prove resulté by properly accounting
M}@F fusion
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Figure from INL/EXT-19-55892 Rev. 1
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Explain enthalpy
approach
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Temperature Dirichlet
converted to
enthalpy Dirichlet

Metallic fuel solidus
and liguidus
temperatures
New liquid thermal

conductivity model
approximation
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Novel Approach: Enthalpy

Use enthalpy form of heat conduction

governing equation:

 Enthalpy continues to change during
phase change

 Uses new material properties formed
from thermal conductivity and specific
heat properties
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Example of range melting constant
material properties:
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