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TELLURIDE/TRUCHASTELLURIDE/TRUCHAS

Truchas is a software developed in LANL to simulate solidification 
manufacturing processes, most notably metal casting and welding operations. 
This requires models and algorithms for free surface flows, heat transfer, 
phase change/solidification, thermomechanics, and magnetohydrodynamics. 
Based on these physical processes, Truchas could be applied to many other 
natural and industrial problems. 
Truchas is based on the finite volume method. Simulations are fully 3 
dimensional on unstructured grids. Computations can be performed on 
computers as inexpensive as current PCs to the worlds's largest parallel 
supercomputers. 

Interfacial Fluid Mechanics:  
Projection method, VOF method and CSF model 

Solid Mechanics: Calculation of stress and deformation
Electromagnetic Heating Model:  Maxwell equation
Linear and Nonlinear Solvers:

CG, GMRES, Newton-Krylov Algorithm, Jacobian-Free N-K et al.
Parallel algorithm using PGSLib



WORKSHOPWORKSHOP

LANL sponsored the workshop to get the developers of truchas together 
with the collaborators, users, and other interested researchers, in order to 
share ideas in the areas of fluid mechanics and heat transfer coupled with 
solidification, thermomechanics, magnetohydrodynamics and other 
physical processes relevant to solidification modeling. 
Two days of working sessions and presentations from both the Telluride 
team and the collaborators/users are given to discuss the kinds of 
phenomena Telluride can model, the algorithms used in the software, and 
problems that it is being used to solve. 
The goals of this workshop are: 

provide a forum for researchers with similar modeling interests 
and needs to share their research with the truchas developers 

foster both formal and informal collaborations with researchers in 
industry, academia, and at other National Laboratories in key modeling 
areas such as casting/welding, phase change/heat transfer, interfacial flows, 
thermomechanics, and magnetohydrodynamics                     



Some PresentationsSome Presentations
Kothe, D., Overview/Introduction/Team Member
Sicilian, J., Truchas Flow Model
Williams, M., Modeling welding processes with Truchas
Brown, D., Modeling electromagnetic preheating
Turner, J., Linear and nonlinear solver methods
Ferrell, R., The truchas parallel computational model
Carlson, K., Reoxidation simulation with truchas
Voller, V., Earthscape processes
Korzekwa, D., Modeling solid mechanics of cooling metals
Kuprat, A., Nucleation and growth in pure metal solidification
Sicilian, J., Future Directions for the Telluride Project
Sharen, C., Dendritic growth in pure metal solidification
Korzekwa, D., Applications of Truchas at LANL
Tso Ren, A numerical study of breaking waves and turbulence effects
Stan, M., Truchas Heat Transfer/Phase Change Models
Ni, M. J., HIMAG and UCLA work on MHD



Result from truchasResult from truchas



What can we do for APEX using truchasWhat can we do for APEX using truchas

•MHD flows
UCLA can add the module on truchas for MHD calculation

•Phase change calculation
Mass and heat transfer across the interface will be considered

•Penetration design
This calculation is not difficult for truchas since VOF on 

unstructured grid system has been employed
•Turbulence calculation for broken wave 

Turbulence model needs to be added, such as k-e model, les 
model


