THERMAL & FLUIDS AmeS ResearCh Center aﬂd
anavsis woresior — NASA Engineering and Safety Center

Ames Research Center 2025



36th Thermal and Fluids
Analysis Workshop

August 4 to 7, 2025

CONTENTS

Chairs" Welcome
Daily Agenda & Paper Sessions

TFAWS Technical Courses, Hands-On Courses,
Demonstrations

tfaws.app tfaws.nasa.gov

36th Thermal and Fluids Analysis Workshop © August 4 to 7, 2025




Chairs’ Welcome

On behalf of the NASA Ames Research Center (ARC), NASA Engineering & Safety
Center (NESC), Analytical Mechanics Associates (AMA), and San José State
University (SJSU), we are honored to welcome you to the 36th annual Thermal
and Fluids Analysis Workshop (TFAWS 2025).

Since its founding in 1989, TFAWS has become NASA’s premier venue for
exchanging tools, techniques, and thermal and fluids analysis insights. It brings
together engineers, researchers, and students from across NASA, industry,
academia, and beyond to collaborate, share, and advance the state of the art.

This year’s workshop offers:

e Qver 100 technical presentations
e Hands-on training sessions

e Software demonstrations

e Poster presentations

e A speed mentoring session connecting early-career
professionals with experienced engineers
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We're also honored to welcome an outstanding group of keynote speakers:

e Mike Wright, NASA Ames Research Genter

e Fthiraj Venkatapathy, NASA Ames Research Center
e Rupak Biswas, NASA Ames Research Center

e Scott Gorin, Lockheed Martin

This workshop would not be possible without the dedication of our sponsors—
NASA ARC, NESC, AMA, and SJSU—and the hard work of the TFAWS Planning
Team and Steering Committee. We are deeply grateful for their support.

Whether this is your first time attending or you’ve been part of TFAWS for years,
| hope the workshop sparks new insights, valuable connections, and lasting
collaborations.

Welcome—and enjoy the week ahead.

Bruno Dias & Joseph Ferguson
TFAWS 2025 Conference Chairs

Brune Dias (5~
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TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Monday 8/4/25

LCTHIGOEINEOITEES Introduction to Orbital Mechanics and Spacecraft
Attitudes for Thermal Engineers (Steve Rickman — NASA JSC)
10:30 am — 12:00 pm & 1:30 — 3:00 pm e Ballroom

This course provides a theoretical background on orbital mechanics and spacecraft attitudes
and applies these concepts to problems of interest to spacecraft thermal engineers. After a
brief review of vector and matrix operations, the two-body problem is explored in detail. The
governing differential equation is derived and conservation of specific mechanical energy
and specific angular momentum are discussed. Kepler's laws are derived and presented
with illustrative examples. Orbit perturbations are introduced and the effects on the orbit are
discussed. The orbit beta angle is derived and the variation of beta over time is explored. An
expression for orbit eclipse is derived and examples are presented. Advanced orbit concepts
are briefly discussed. Finally, spacecraft reference frames and attitudes are discussed and

a mathematical framework for transforming spacecraft attitudes is presented. Calculation of
heating to transformed spacecraft surfaces is demonstrated.

LG EINEITEEY Introduction to Passive Thermal Control Technologies
(Holly Mortensen & Matt Ralphs — Space Dynamics Laboratory)

10:30 am - 12:00 pm ¢ Room 2

This short course will introduce common passive thermal control technologies at a beginner
to intermediate level. It will cover the following: thermal straps (metallic, graphite, and braid
types), conductor bars, radiators (traditional and honeycomb), and thermal switches. Details
such as materials, general performance capabilities, common use applications, when to use
which technology, design considerations, and unit testing will be discussed. A brief overview
of related active thermal control technologies (heat pipes, TECs, cryocoolers), in the context of
how they compare to the discussed passive thermal control technologies, will be included to
enable informed selection of the best technology for a given application.

LCIHILICEINEITEES Thermal Protection System Testing and Evaluation at NASA
Ames Arc Jet Complex — ITAR (Jonathan Morgan — NASA ARC)

1:30 - 3:00 pm ¢ Room 2

The testing of thermal protection systems in the arc-jets for use in NASA entry descent

and landing systems offers rare insight into how the system performs when entering the
atmosphere of a planet. Designing the test program and the test hardware is critical to
minimizing residual risk to a project and maximizing the return on investment from an
expensive experiment. This presentation will provide an overview of the NASA Ames Arc Jet
Complex and establish how testing may be implemented for programs both small and large.
In addition, new diagnostics and non-destructive evaluation methods will be suggested to
create rich data sets for systems and material investigations. Correlations and relationships
will be provided to quickly estimate test conditions, and lessons learned with examples from
recent testing will be shared so that future test programs may avoid pitfalls that can incur
costly delays.

12 36th Thermal and Fluids Analysis Workshop e August 4 to 7, 2025

TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Monday 8/4/25

Materials for Entry Systems Thermal Protection — Examples
and Insights for Next Generation Reusables and Ablatives (Peter Marschall &
Adam Caldwell & Don Ellerby — NASA ARC)

3:30 - 5:00 pm * Room 2

Heatshields materials play a critical role during the initial portions of atmospheric entry in
protecting a vehicle, and its payload, from the extreme aerothermal heating. Typical entry
profiles lead to aggressive heating rates and high surface temperatures but limited total heat
loads, leading to large thermal gradients. In this talk, two very different sets of materials

will be considered which both aim to perform in these strenuous conditions. These thermal
protection systems (TPS) are the Reusable Surface Insulation (RSI), primarily of interest to
commercial space, and 3D Woven Mid-Density Carbon Phenolic (3MDCP), which has been
baselined for the Mars sample return Earth entry.

Modeling Complex Cryogenic Tank Thermodynamics with Simple
Spreadsheet Tools (Mark Wollen — Innovative Engineering Solutions)
3:30 - 5:00 pm ¢ Ballroom

A frequent problem in cryogenics involves safe and predictable management of liquids in
tanks. Heat leakage into a tank of cryogenic liquid will raise vapor pressure and require
periodic venting for tank pressure control. Often, the tank will need to be pressurized to
suppress boiling and feed the liquid to pumps, or to transfer it to another tank. Ullage
pressurization, as well as heat leakage into the ullage gas, will often result in stratified

ullage gas and upper tank wall temperatures well above liquid temperature. If the tank is
then disturbed (such as a vehicle tank in mation), liquid splashing or sloshing can lead to
quenching of hot upper tank walls with cold liquid, or mixing of cold liquid with the hot ullage
gas above, causing abrupt tank pressure excursions.

All of the above phenomena, and more, can be modelled analytically to various levels of
fidelity. The simplest thermodynamics model capturing much of the critical phenomena
consists of a single liquid node, a single ullage node, and two wall nodes corresponding to
the tank wall sections exposed to liquid and ullage. This short course explains how a simple
model can be implemented using a few spreadsheets, and demonstrates that this type of
model can provide fairly accurate results in a timely fashion. Furthermore, this model can
provide insight and understanding of the critical physics principles, which may be obscured
when using more complex analytical methods.

The fidelity of this simple analytical model is largely dependent on proper selection of various
heat and mass transfer coefficients. These coefficients can be obtained from test (or flight)
data, from CFD analysis of specific events over limited simulation time intervals, or from use
of classic convection, conduction, and radiation heat transfer theory. Selection of suitable heat
and mass transfer coefficients will be briefly discussed, and analytical modeling results of
some actual tank operations data will be presented. (Continued on pg 14)
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TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Monday 8/4/25

Following the thermodynamics background and modelling discussion, a hands-on

demonstration is planned, where the described thermodynamic tools and spreadsheet model

will be “validated” by simulating the thermodynamic behavior of fluids in the boiler of an
espresso machine. It is worth noting that none of the fluid physics or thermodynamics in a

large cryogenic tank are any more complex than what is occurring in a small heated vessel or

pot of boiling water.

Introduction to Generalized Fluid System Simulation Program
(GFSSP) (Andre Leclair — NASA MSFC)

10:30 am — 12:00 pm e Computer Lab Eng 405 & 407

GFSSP is a general-purpose computer program developed at NASA/Marshall Space Flight
Center for analyzing steady state and time-dependent flow rates, pressures, temperatures,
and concentrations in a complex flow network. The network is divided into fluid nodes
connected by branches. Conjugate heat transfer may be added with solid nodes which
connect to fluid nodes through convection conductors.

An Introduction to Thermal-Fluid Analysis in CFD++
(Prasanth Kachgal & Bruno Lopez — MetaComp)

1:30 — 3:00 pm & 3:30 — 5:00 pm e Gomputer Lab Eng 405 & 407

14  36th Thermal and Fluids Analysis Workshop e August 4 to 7, 2025

TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Tuesday 8/5/25

Overview of the Icarus Material Response Software for TPS
Analysis and Sizing (Joseph Schulz & Olivia Schroeder — NASA ARC)
10:30 am — 12:00 pm e Ballroom

Icarus is a multi-dimensional, unstructured, finite-volume material response mode! for
spacecraft thermal protection systems. It is capable of modeling thermal energy transport
in multilayer stacks of ablating and non-ablating materials and provides design tools for
assessing thermal protection material performance with uncertainty quantification for
current and future NASA missions. In addition to summarizing the governing equations
and numerical methods, the discussion will emphasize the modeling assumptions
commonly used in engineering material response models and how those models are
validated using experimental data. The tutorial will present a series of applications
ranging in complexity from uncoupled, one-dimensional, multi-material simulations to
multi-dimensional, coupled flow and material simulations. The demonstrations problems
are chosen based on our recent experience of using Icarus for the analysis of the thermal
protection system of the Dragonfly entry vehicle.

LGNS Heat Pipe Short Gourse (Bill Anderson & Galin Tarau —
Advanced Gooling Technologies)
10:30 am - 12:00 pm ¢ Room 2

This Heat Pipe Short Course by Advanced Cooling Technologies, Inc. (ACT) will provide
a broad overview of heat pipes for Spacecraft Thermal Control, including operating
principles, limitations, design considerations, applications, and testing.

After discussing the basics, the course will discuss heat pipe design, including heat

pipe limits, and envelope/fluid selection. Different kinds of heat pipes will be discussed,
including Constant Conductance Heat Pipes (CCHPs), Variable Conductance Heat Pipes
(VCHPs), Pressure Controlled Heat Pipes (PCHPs), diode heat pipes (one-way heat
transfer) and gravity-aided heat pipes (thermosyphons). Design constraints, modeling,
and manufacturing/testing of CCHPs for spacecraft thermal control will be covered.
Pulsating (Oscillating) Heat Pipes will be covered, including when they should be
considered. The course will then discuss copper/water heat pipe design and applications
in space.

An Introduction to Direct Simulation Monte Carlo (DSMC)
(Derek Liechty — NASA LaRC)

1:30 - 3:00 pm ¢ Room 2

This short course will give a high-level overview of the direct simulation Monte Carlo
(DSMC) method. It will begin with a description of the computational method and
practical limits of the method’s applicability. This will be followed by a sample of various
applications the method is used for at the NASA Langley Research Center. Next,

an overview of the details and implementation of collisional relaxation and physical
interaction models will be given. Finally, we will explore some recent efforts to promote
consistency of models used between CFD and DSMC.

36th Thermal and Fluids Analysis Workshop e August 4 to 7, 2025
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TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Tuesday 8/5/25

Multi-Physics Systems Simulation Using GT-SUITE Gamma Tech
(Gautham Ramchandran & Miles Melka & Massimiliano Mastrogiorgio — Gamma
Technologies)

1:30 - 3:00 pm * Ballroom

Do you simulate complex systems including multiple physical domains: fluids, thermal,
electrical, battery, chemistry, mechanics and controls? Are you looking for a simulation tool
that runs faster than 3D CFD, but powerful enough to provide predictive answers to highly
transient problems? Would you like an easy-to-use tool with both a 2D sketchpad and 3D
building options? If so, we welcome you to learn about how GT-SUITE can be used for solving
multi-physics related problems of complex systems including cryogenic propulsion, rocket
engines, two-phase flow systems, fuel cell and electric vehicles, Li-ion battery thermal in this
1.5-hour software demonstration.

About Gamma Technologies: GT-SUITE simulation software is a unique transformational
all-in-one CAE tool used at NASA and over 800 aerospace and automotive organizations. It
is recognized to be a worldwide leader in high-level 0D/1D/3D system modeling with built-in
structural and thermal 3D FEA, 3D multi-body dynamics with flexible bodies, 3D CFD and
metamodels powered by Machine Learning. These are complemented by CAD modeling and
automatic model generation from CAD.

LEHIGICEINEITEES Introduction to PyFR: A Scalable Open-Source Flow Solver

for Scale Resolving Simulations (Freddie David Witherden — Texas A&M)

3:30 - 5:00 pm ® Room 2

This course provides an introduction to the high-order flow solver PyFR. It will cover the
architecture of PyFR, its advantages over traditional solvers, and include hands-on experience
in setting up PyFR and running various simulations. Guidance will also be provided on running
PyFR in parallel, along with details on simulation post-processing, including novel in-situ
visualization capabilities. Best practices and tips for debugging simulations will also be
discussed.

Thermal Desktop — Ansys
1:30 - 3:00 pm & 3:30 — 5:00 pm ° Computer Lab Eng 405 & 407
Work through tutorials for thermal, radiation, and fluid modeling.

16  36th Thermal and Fluids Analysis Workshop e August 4 to 7, 2025

TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Wednesday 8/6/25

Introduction to Homogenization Theory and Symbolic Deduction
for Multiscale Modeling of Reactive Transport in Porous Media (llenia Batiatto —
Stanford University & Kyle Pietrzyk — LLNL)

10:30 am - 12:00 pm  Room 2

Porous media play a critical role in many engineering applications, ranging from batteries
to thermal protection systems. Modeling and prediction of fluids and reacting species in
heterogeneous porous structures remains a major open challenge in computational physics
because of the inherent multiscale nature of such engineering systems, where the relevant
scales of interest can easily span 6-10 orders of magnitude.

This short course is articulated in two parts. The first part will include 1) an introduction

of the well-established upscaling theory, homogenization by multiple scale expansions,

2) applications to toy-problems involving flow and reactive transport through porous media,
and 3) a presentation of the workflow to implement such theory numerically. Challenges
related to applying the theory on physical systems of realistic complexity will be discussed.
The second part will focus on the automation of homogenized model derivation using methods
in symbolic deduction. In particular, we will detail the symbolic computational algorithms and
functions behind Symbolica, a framework for automating and accelerating upscaled model
derivation. Example problems related to reactive transport in porous media and heat transfer
in electric vehicle battery modules will be explored to illustrate the utilization, benefits, and
capabilities of Symbolica. The overall objective of this course is to offer the foundational
knowledge and framework to integrate automated symbolic deduction capabilities with
numerical computation in the context of upscaling theories for multiscale model development.

LGN TTEINHITE An Introduction to Uncertainty Quantification
(Annabel del Val - University of Minnesota)
1:30 - 3:00 pm ¢ Room 2

Nowadays, engineers are pushing the limits of both simulations and experiments to
understand better than ever the intricacies of complex systems and their operational
environment. However, no model or experiment is ever perfect. To have truly predictive
scientific outcomes we need to model the uncertainty affecting our predictions. Furthermore,
this uncertainty can be used to inform margin policies and reliability measures for different
systems. In this talk, | will provide a comprehensive introduction to Uncertainty Quantification
(UQ). Traditionally, the topic is introduced by first exploring the most fundamental
mathematical aspects and building up the complexity to the point where different analyses of
interest can be carried out. This talk, however, will adopt a task-oriented structure where we
will first go over the different scientific questions that UQ can answer followed by introductions
to forward propagation of uncertainty, sensitivity analysis, and backward propagation of
uncertainty or Bayesian inference. A representative aerothermodynamics problem will be
used throughout the talk to illustrate the concepts with practical examples. No obscure
mathematical abstractions will be used in this talk.
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TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Wednesday 8/6/25

LCTH G CEINITEES Advanced Machine Learning Concepts
(JB Scoggins — NASA LaRC)
3:30 - 5:00 pm ¢ Room 2

This short course aims to provide attendees with an introduction to advanced Scientific
Machine Learning (SciML) topics and practical guidelines for implementing Physics-Informed
Neural Networks (PINNs) and creating advanced Surrogate Models from data. A general
supervised learning framework will be presented with a focus on regression, followed by an
overview of PINNs for solving partial differential equations. Common pitfalls and mitigation
strategies will be discussed in the context of a practical application to hypersonic blunt body
wake flows. If time permits, additional SciML methodologies will also be presented, including
Gaussian Process Regression and Deep Symbolic Regression, with real world examples based
on the speaker’s experience working on NASA aeroheating projects. The course will assume a
broad knowledge of topics in probability and linear algebra.

PyFR (Freddie David Witherden — Texas A&M)
10:30 am — 12:00 pm e Computer Lab Eng 405 & 407

This course provides an introduction to the high-order flow solver PyFR. It will cover the
architecture of PyFR, its advantages over traditional solvers, and include hands-on experience
in setting up PyFR and running various simulations. Guidance will also be provided on running
PyFR in parallel, along with details on simulation post-processing, including novel in-situ
visualization capabilities. Best practices and tips for debugging simulations will also be
discussed.

Introduction to Using COMSOL Multiphysics® for
Thermal and Fluid Simulations
1:30 — 3:00 pm & 3:30 — 5:00 pm * Computer Lab Eng 405 & 407

Get started with the modeling workflow in the COMSOLMultiphysics® software during a
hands-on web workshop. We will begin with an overview of the functionality in the software
for simulating heat transfer and fluid dynamics. Then, we will walk you through how to build a
model from scratch using the COMSOL Multiphysics® software — and you can follow along
from your own computer using a free trial. You will leave the event with new skills that can be
applied when working on your own models and applications.
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TFAWS Technical Courses, Hands-0n Courses,
Demonstrations

Thursday 8/7/25

LCIGCEINEITEES Introduction to cryocoolers (Ali Kashani — NASA GRC)
10:30 am — 12:00 pm & 1:30 — 3:00 pm ¢ Room 2

Cryocoolers are devices that provide cooling from ~10 mK to 150 K. These systems are
applied in many fields, e.g., science, space, military, transportation, and medical. Operating
principles of the different cryocoolers vary significantly. This short course describes the
regenerative and recuperative cryocoolers that are employed above ~2 K as well as magnetic
and dilution coolers that are used for achieving temperatures in the mK range. Applications of
the different cryocooling systems will also be discussed. Finally, a commercial software tool
for modeling regenerative cryocoolers will be introduced.
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TFAWS Vendor Demo session - Ballroom

Wednesday 8/6/25

10:30 - 10:40 am:

10:40 - 10:50 am:

11:00 - 11:10 am:

11:10 - 11:20 am:

11 20 - 11:30 am:

11:30 - 11:40 am:

11:40 - 11:50 am:

1:00 - 1:10 pm:

1:10 - 1:20 pm:

Spacedesign Corporation

Firefly Aerospace

Maya Heat Transfer Technologies (HTT) Ltd.

Microsanj

Redwire (Veritrek)

Sunman Technologies

ThermAvant Technologies

Advanced Cooling Technologies

Siemens Energy
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TFAWS Poster Pitch session - Ballroom

Monday 8/4/25

1:00 PM:

1:02 PM:

1:04 PM:

1:06 PM:

1:08 PM:

1:10 PM:

1:12 PM:

1:14 PM:

1:16 PM:

1:18 PM:

1:20 PM:

A coupled fluid-structure simulation for fracturing hydrometeors under
hypersonic shock conditions — Michael Belair (University of Kentucky)

A Passive Thermal Control Architecture for a Variable Altitude
Controlled Aerobot On Venus — Mike Pauken (NASA JPL)

An integrated framework for phase-change quantification of
atmospheric ice particles — Carlos Americo (University of Kentucky)

Bridging Experiments and Simulations: Stagnation Flow Reactor

Studies on Vitreous Garbon Ablation — Davide Del Cont-Bernard
(Department of Mechanical Engineering, University of Minnesota, Minneapolis (MN),
United States)

Computational modeling and validation of radiative coefficients of
porous composite materials — Ayan Banerjee (University of Kentucky)

Development of a laser-heated facility to investigate coking in
ablators — Francisco Torres-Herrador (New Mexico State University)

Enhancing Mars Sample Integrity Through Combined Regolith
Insulation and Bio-Based Phase Change Thermal Buffering —
Yuga Madalagi (Coppell High School Student)

Evaluation of a Novel High-Temperature Three-Dimensional (3D)
Printed Geramic for Rapid Prototyping in High Enthalpy Environments
— Melanie Reym (NASA LaRC)

Flow Characteristics of Supersonic Oscillating Jets —
Shabnam Mohammadshahi (New Mexico State University)

Lunar and Martian Regolith-Based Ceramic Glazes for Thermal and
Dust Protective Goatings — Vanessa Bristow (University of North Texas)

Numerical investigation of the hypersonic boundary layer transition
over a blunt cone using high-order discontinuous Galerkin methods
— Antoine Ghyoot (von Karman Institute for Fluid Dynamics)
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TFAWS Poster Pitch session - Ballroom

Tuesday 8/5/25

Speaker

Monday, August 4, 2025

1:00 PM: On board spectral analysis of atmospheric re-entry plasmas for
HyCUBE missions — Grayson LaCombe (Department of Mechanical Engineering,
University of Minnesota)

1:02 PM: Optimizing Hypersonic Thermal Protection Systems Using Al and
Quantum-Inspired Algorithms — Ponmanikandan Ponraj (Fahaheel
Al-Watanieh Indian Private School, Kuwait)

1:04 PM: Performance Enhancement of Oscillating Heat Pipes Through Use of
Novel Channel Cross-Sections — Michael Ellerbe (California State University,
Northridge)

1:06 PM: Precision Electromagnetic Damping and Adaptive Landing System
(PEDALS) — Ralph Elias (San José State University)

1:08 PM: Reconstruction and Uncertainty Quantification of Atmospheric Entry
Heat Loads Using a Green’s Function Approach — Kenneth McAfee
(University of Maryland)

1:10 PM: TechEdSat Star Tracker — Marcus Gonsalves (San José State University)

1:12 PM: Thermal Modeling of Variable Emittance Material Coatings on CubeSats
— Javier Solis (University of North Texas)

1:14 PM: Thermal Performance Evaluation of a Meander-Shaped Low-Fill Heat
Pipe Using Water and Ethanol — Shotaro Oshima (Aoyama Gakuin University,
Kanagawa, Japan)

1:16 PM: Hall Effect Thruster — Igor Eramov (San José State University)

1:18 PM: Biological Satellite — Igor Eramov (San José State University)

Dr. Michael J. Wright

Dragonfly Entry, Descent and Lander Release:
A Risk Management Perspective

Abstract: Dragonfly is the fourth NASA New Frontiers
mission and will send an MMRTG-powered rotorcraft lander
to the surface of Titan to study the composition of a wide
variety of surface sites and complete the first comprehensive

in situ study of Titan’s chemical diversity and complexity.
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The spacecraft will launch in 2028 and arrive at Titan in
2034. This presentation will provide an overview of the concept of operations for the
Entry, Descent and Lander Release phase that is designed to ensure the safe delivery of
this unique “relocatable lander” to Titan, with an emphasis on some of the key technical
challenges that the team has addressed during development, through the lens of Risk
Management.

Bio: Michael Wright received his PhD in Aerospace Engineering from the University of
Minnesota in 1997 and has worked at NASA Ames Research Center for twenty-six years,
specializing in Entry, Descent and Landing systems and technologies, aerothermodynamics,
and thermal protection systems. He is the primary developer of the aerothermodynamics
code “DPLR”, 2007 NASA software of the year, and has supported EDL for many flight
missions, including the Shuttle Orbiter, Stardust, Phoenix, and Huygens, Orion, and MSL.
Michael is currently the acting lead of the Agency EDL System Capability Leadership Team
and is the EDL Phase Lead for the Dragonfly Mission to Titan. Dr. Wright is an Associate
Fellow of the AIAA and the recipient of the 2023 AIAA Thermophysics Award. Michael has
co-authored more than 90 publications in the field, winning the AIAA Best Thermophysics
paper award twice.
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Speaker
. ™ Dr. Ethiraj Venkatapathy

| Innovating NASA Entry Systems: Addressing
| Needs and Exploring the Future

Abstract: Numerous commercial space companies
are venturing into reentry missions from Low Earth
Orbit (LEQ). However, their lack of in-house capabilities
and expertise in entry systems presents significant
challenges. These companies are faced with two main
options: investing time and resources to develop their
own expertise or using resources to leverage existing
outside capabilities through partnerships.

Tuesday, August 5, 2025

This keynote will propose pathways for NASA to realign its focus, strengthen its
capabilities, and prepare its workforce to meet the demands of the future. By
fostering collaboration with commercial companies, NASA not only plays a pivotal
role in expanding the space economy but also helps maintain U.S. leadership in
space exploration. Together, NASA and its partners stand poised to redefine what is
possible, unlocking the mysteries of the cosmos and inspiring generations to come.

Bio: Ethiraj Venkatapathy, known as “Raj,” has served as NASA Senior Technologist
for Entry System Technologies for the past eight years. He also holds the position of
Chief Technologist within the Entry Systems and Technology Division at NASA Ames,
a role he has fulfilled for over 23 years. Currently, his work focuses on advancing
entry systems and technologies for the commercial space industry, developing
thermal protection systems (TPS) for robotic in-situ science missions—including
aerocapture—and mentoring the next generation of technologists.

Raj’s contributions have been widely recognized through numerous prestigious

awards. In 2024, he received the Presidential Rank Award. In 2022, he was honored

with the IPPW’s Al Seiff Award. He is a two-time recipient of NASA’'s Outstanding
Leadership Medal (2007, 2010) and has been awarded the Exceptional Technology
Achievement Medal (2012), the “NASA Game Changer of the Year” Award (2015),
and the “STMD Leadership” Award (2015). These accolades highlight his pivotal role
in advancing revolutionary technologies for NASA and the nation.
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Wednesday, August 6, 2025

Speaker

Dr. Rupak Biswas
Latest Exploration Technologies @ NASA Ames

Bio: Dr. Rupak Biswas is the Director of Exploration
Technology at NASA Ames Research Center, Moffett Field,
Calif., and has held this Senior Executive Service (SES)
position since January 2016. In this role, he is in charge
of planning, directing, and coordinating the technology

development and operational activities of the organization
that comprises of advanced supercomputing, human systems
integration, intelligent systems, and entry systems technology. The directorate consists of
over 900 staff with an annual budget of $246 million and includes two of NASA's critical
and consolidated infrastructures: arc jet testing facility and supercomputing facility. Dr.
Biswas received his Ph.D. in Computer Science from Rensselaer in 1991 and has been

at NASA ever since. During this time, he has received several NASA awards, including

the Exceptional Achievement Medal and the Outstanding Leadership Medal (twice). In
addition, he received the Presidential Rank Award for Meritorious Executive in 2021. He

is an internationally recognized expert in high performance computing and has published
more than 170 technical papers, received many Best Paper awards, edited several journal
special issues, serves on the IEEE/ACM Supercomputing Conference Steering Committee,
and given numerous lectures around the world.
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Speaker

Thursday, August 7, 2025

Dr. Scott Gorin

Systems Integration Across the Life Cycle

Abstract: Overview of Systems Engineering Integration
across the product life cycle as design and analysis efforts
address customer needs and objectives throughout a
Hypersonics system development.

Bio: Scott Gorin is an Associate Fellow & Principal

Systems Engineer at Lockheed Martin with almost 30

years of developing and demonstrating hypersonic technologies through flight-testing
complex systems. While leading hypersonic research and development efforts focusing

on next generation technologies for materials, sensors, and avionics, he established
common architectures and integrated flight sciences analysis flows for multiple flight test
configurations. Scott continues to develop in-house hypersonics critical skills training
materials to facilitate knowledge transfer and reduce necessary comprehension ramp up
time. Mr. Gorin also manages and maintains a conceptual idea and innovation development
maker lab at Lockheed Martin for its employees.
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