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Agenda

• Historical background for thermal community
• Benefits of tight-knit discipline community
• Example knowledge sharing methods from thermal
• Expansion to other disciplines



Where This Started

• In 1989, NASA GRC held the first TFAWS – Thermal & Fluids Analysis 
WorkShop

• All NASA Centers, plus academics & industry
• NASA Delegates meeting for NASA-only discussion
• Uniquely thermal focus
• Informal structure
• Lots of networking time
• Both papers and training



What This Does

• Meeting face to face allows personal acquaintance with 
engineers at other Centers

• Allows engineers to be comfortable sharing both 
successes and mistakes

• Removes the fear factor in asking for help
• Informal time allows cross-center networking
• Blend of training for younger engineers, papers/panel 

sessions for more experienced, and short courses for both
• Knowledge of people at other Centers allows quick 

outreach
• NASA-only Delegates meeting allows frank discussion



Why Share Knowledge? 

• Employees more productive
• Avoids trouble-shooting problems others have already solved
• Benefit from other Centers’ best practices to improve local practices
• Share work products: documents, procedures, models, etc.
• New employees useful more quickly

• Improves morale
• Easier out-sourcing to other Centers for reviews
• Potential to share workload as methods standardize
• Helps thermal discipline nationally, by publicly sharing 

knowledge gained paid for by US tax dollars



Growth of Sharing Processes

• Annual discussions at TFAWS led to:
• Coalescence around a single main software package
• Centralizing purchasing for common tools
• Panel discussions on common test methods
• Passing TFAWS hosting responsibility between Centers
• More understanding of other Centers’ work via tours & papers
• Sharing models and modeling techniques
• Documenting best practices for thermal discipline

• Model development
• Model integration
• Model configuration control
• Hardware selection



Current Knowledge Sharing Methods

• Shared drive with OneNote
• Centrally edited Guidebook
• NESC Technical Discipline Team Webinars and Academy 

classes
• Annual TFAWS papers and short courses
• Agency thermal Teams channel
• Agency shared hardware inventory
• NESC TDT crowd-sourcing emails



NASA Thermal Share Drive & OneNote

• Leverages Agency-wide breadth of knowledge
• NAMS access request – currently 200 users
• OneNote: 

• Searchable, quick update of best practice by Agency thermal engineers
• Thermal Guidebook links to OneNote
• Resources: 

• Released copies of Thermal & Lunar Guidebooks
• Slides for new employees
• Models, tips & tricks
• Code sections for re-use
• Sample documents



NASA Passive Thermal Engineering Guidebook

• Leverages Agency-wide knowledge
• Hosted on SharePoint, currently 200 pages 
• ~80 NASA thermal engineers with edit access

• Edited continually and re-released annually
• Links to share drive OneNote, TFAWS papers, NESC webinars, 

NESC Academy classes
• Released NASA version on share drive
• Public version shares NASA knowledge across

thermal discipline in industry and academia

https://ntrs.nasa.gov/citations/20220006584


NESC TDT Webinars

• Great for live demos of modeling techniques with minimal 
preparation time

• Leverages Agency-wide breadth of knowledge
• Captures current knowledge of those who may leave Agency or 

transfer to other area



NESC Academy Classes

• Leverages Agency-wide breadth of knowledge
• Great resource for those new to discipline
• Public lessons share NASA thermal knowledge across entire thermal 

discipline in industry and academia
• Thermal classes ~5000 views/yr, 40K lifetime views



TFAWS Annual Conference
• Long-standing “NASA-owned” Community 

of Practice (CoP) workshop 
• Co-sponsored by NESC Passive Thermal, 

ECLS, Aerosciences and Cryogenics
• Meet and network with thermal engineers 

at other Centers and locations
• Papers, short courses, training, social 

events
• Public papers share NASA thermal 

knowledge in thermal discipline 
to industry and academia

• Guidebook links to TFAWS papers
• NASA-only Delegates meeting



Agency Thermal Teams Channel

• Agency thermal Teams channel for whole-discipline Agency 
discussions

• Same 200 engineer membership as share drive
• Informal discussion, archived and searchable

• Every technical discipline can have their own 
similar Teams channel for Agency-wide discussion!



Shared Thermal Hardware Inventory

• In 2019, a GSFC program needed flight thermostats
• LaRC supplied 45 spare thermostats from earlier program
• Saved GSFC cost and time

• Informal sharing of materials occurs via crowd-sourcing emails to 
NESC TDT

• Currently starting shared hardware inventory to allow more of this, 
hosted on SharePoint 

• Sample page 



Agency Contract for Software

• Common thermal software package, Thermal Desktop, purchased on 
centralized Agency contract since 2005

• Saved time of engineers writing PRs
• Came about because of agreements reached at TFAWS

• Now moving to sharing licenses on HQ servers
• Common tool and common licensing 

• Saves procurement time
• Allows sharing lessons learned
• Allows sharing work



Guidebook Practices

• Having Guidebook to define best practices drives 
many improvements

• Model versioning and log
• Important for interfaces with other disciplines like structural 

and aero
• Ideal if all interfacing disciplines used model versioning

• TVAC log
• Model integration
• Software selection
• Hardware selection



Why Thermal Tends to Network
• Many discipline interfaces: structural, mechanical, electrical, power, aeroheating, 

trajectory, optical, controls
• Tracking multiple inputs & outputs

• Thermal models often have many engineers working in them simultaneously
• Forces good communication and log-keeping

• Thermal lead often migrates to systems, forcing good log-keeping as another engineer 
takes over model

• Thermal persists throughout project lifecycle
• Large scale model like ISS used by many payloads
• Model correlation forces good note-keeping
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Expansion to Other Disciplines

• Not all disciplines have same inherent networking as thermal
• But can still work to share knowledge the same way
• Ensure all engineers feel empowered to share 

lessons learned
• Emphasize being good citizen of the community
• Create paths for that sharing:

• OneNote
• Guidebook
• Teams channel
• Hardware/software inventory
• NESC Academy classes



How Does This Sharing Benefit NASA

• Analysts learn from mistakes made by all in the discipline
• All Centers have access to best knowledge and practices
• Less competition between engineers from different Centers
• More cooperation between Centers
• Shares info on methods and materials saves time
• Sharing spare hardware saves time and money
• All engineers feel like good citizens of their technical community



Methods to Improve Networking

• Support ways of building trust between Centers in your discipline
• Annual Agency-wide discipline meeting
• Tagups between discipline leads at each Center
• Agency-wide discussions of software use, testing, etc
• Start centrally-edited best practices document
• Shared OneNote for tips and tricks
• Start shared document of info for new hires

• Form an inter-Center task group to discuss which sharing methods 
would be beneficial

• Build on NESC technical team for your discipline
• Start with small changes and grow



Conclusion

• Thermal discipline has developed many methods for knowledge 
sharing over the last two decades

• Those methods have had many benefits for engineers working in 
thermal, increasing effectiveness and lowering frustration

• Other disciplines could benefit by adopting some of these sharing 
methods

• When you learn a lesson or new technique, consider the best way to 
share that knowledge

• Include in training for new employees 



Links to Knowledge Sharing Methods

• NASA thermal share drive \\reprisal\thermal
• NASA thermal OneNote
• NASA Passive Thermal Engineering Guidebook (public)
• NESC TDT website https://nen.nasa.gov/web/pt
• NESC TDT webinars https://nen.nasa.gov/web/pt/webinar
• NESC Academy classes 
• TFAWS https://tfaws.nasa.gov/

onenote://reprisal/thermal/OneNote/Agency%20Thermal%20Notebook
https://ntrs.nasa.gov/citations/20220006584
https://nen.nasa.gov/web/pt
https://nen.nasa.gov/web/pt/webinar
https://nescacademy.nasa.gov/catalogs/e130f742fd3f4898b64ce267856d69d84d
https://tfaws.nasa.gov/
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