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Objective/Vision
• Build a robust, well-abstracted, interface to the PETSc, 

HYPRE linear solver libraries from MFiX

• Code verification against established MFIX solutions and 
code to code comparisons
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Project Successes
• Lauren Elizabeth Clarke (Combined BS/MS Student, UND)

• Mickey Leland Energy Fellow ‘17
• 2 peer-reviewed papers (1 published, 1 under review)
• Currently pursuing PhD at MIT

• KayLee Smith (Combined BS/MS Student, UND)
• Mickey Leland Energy Fellow ’18
• Placed 1st (Engineering) in UND’s Graduate Student Expo

• Surya Yamujala (MS Student, UUtah)
• Quality and Reliability Assurance Engineer at IMFlash

• The MFiX-PETSc, MFiX-HYPRE interfaces have turned out to be faster and more 
robust in several problems including:

• Domains involving local cell refinements and abrupt cell jumps 
• Complex geometries and large cell count (multi-tube BFB, multi-spout CLC 

reactors)
• Large relaxation-factors
• Large property variations (laminar sCO2 flows)
• Multi-fluid (different particle sizes) systems

• Increased collaboration between UND  UUtah



Our First Step
(Identification of optimum solvers and pre-conditioners)

HYPRE



Asymmetry and the use of Conjugate Gradients

A Road Block!



Flow Over Cylinder
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