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Project Purpose

oPurpose: Add value to the Sandia Labs 
Hypersonics mission by applying credibility 
processes to the Multi-Fidelity Toolkit (MFTK) 
and its applications through verification, 
validation, and uncertainty quantification

oWhy: MFTK enables faster execution of  
hypersonic aerothermal simulations by speeding 
up the most expensive step
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Team Members and Funding3

oTeam
◦ Brian
◦ Verification SME and mentor to Aaron

◦ Aaron
◦ Graduate Student Intern
◦ Verification Practitioner
◦ Likely to convert to PostDoc in December/January

◦ Blake (PI)
◦ Validation and UQ Practitioner

◦ Ross
◦ MFTK Development PI

oFunding
◦ Source is DOE-NNSA-ASC-V&V-R&D
◦ Amount is $100k for FY21
◦ Potential for follow-on work
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Computational Simulation Credibility Elements4

As-Modeled As-Designed
How are geometric feature simplifications 

influencing simulation results?

Are important physics models adequate?
Key gaps mitigated?

PIRT

What is the evidence for code credibility?

How do numerical solution or human errors affect 
simulation results?

What is the discrepancy between 
simulation and experiments?

How are uncertainties assessed and reflected in 
simulation predictions?



Plan and Budget5

oQ1
◦ Develop detailed project plan
◦ Setup teaming structures (regular meetings, 

Collaborative, Confluence, budget tracking)
◦ Complete Geometric Fidelity and Physics Model 

evaluations

oQ2
◦ Develop verification and validation (V&V) 

methods

oQ3
◦ Implement V&V methods

oQ4
◦ Document in final report

oBudget 
◦ 50% for verification
◦ Aaron will do most of  the detailed work at a lower rate 

(intern/PostDoc)
◦ Brian will mentor

◦ 40% for validation and UQ
◦ 10% for project management



Deliverables and Milestones6

oQuarterly reports
◦ 1-2 pages
◦ High-level
◦ Budget tracking 
◦ Achievements
◦ Challenges

oNews Note
◦ Optional update for notable accomplishments 

written for DOE program leadership

oFinal report
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