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Proposal Details

Proposal Number: T6.08-1169
Subtopic Title: Human Health, Life Support, and Habitation Systems
Proposal Title: Sintered Powder Textile Surface Modification for Extreme
Environments

Small Business Concern

Firm: STF Technologies, LLC
Address: 18 Shea Way Suite 101-102, Newark, DE, 19713-3448
Phone: 7167995935

Principal Investigator

Name: Richard Dombrowski
E-mail: rddombrowski@stf-technologies.com
Address: 18 Shea Way Suite 101-102, Newark, DE, 19713-3448
Phone: 7167995935

Business Official

Name: Richard Dombrowski
E-mail: rddombrowski@stf-technologies.com
Address: 18 Shea Way Suite 101-102, Newark, DE, 19713-3448
Phone: 7167995935

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):



New textile and material solutions are needed to withstand the challenging
environments that will be encountered during extended duration Lunar exploration
missions. In Phase I we demonstrated a novel textile technology for environmental
protection garment (EPG) outer layers that leverages space-proven materials
together with a novel sintered powder textile coating process to create highly
flexible, dust impermeable textiles compatible with ultra-low temperature. The
sintered surface layer has a structure consisting of a network of powder particles
that have been fused together. This network structure offers the smooth, dust
impermeable benefits of a continuous coating, but has filament-like attributes to
preserve ultra-low temperature flexibility and durability. Powders for sintering are
selected to match the textile substrate, to create â€œlike bonded to likeâ€ surfaces
that eliminate differences in thermal expansion that cause delamination of
traditional coatings. Multilayer additively manufactured sintered coatings can
deliver additional functionality or tailoring of the shell textile properties.Â  The
challenging set of requirements for the EPG shell material requires such an
approach that leverages all aspects of textile engineering. The sinter coating process
that was developed in Phase I is a robust and customizable platform technology that
is compatible with emerging EPG shell textile materials and concepts. The proposed
Phase II effort aims to leverage this newly developed sintered particle coating
technology together with emerging textile materials in order to develop a new EPG
shell textile material and validate performance against all of the requirements
prescribed by NASAâ€™s active EPG development programs.

Duration: 24

Proposal Details

Proposal Number: T7.04-1097
Subtopic Title: Exploration Destination Systems
Proposal Title: Geotechnical Regolith Advanced Site Preparation (GRASP)

Small Business Concern

Firm: Cislune Company
Address: 301 North Almansor Street, Alhambra, CA, 91801-2622
Phone: 6613901060

Principal Investigator



Name: Erik Franks
E-mail: erik@cislune.com
Address: 301 North Almansor Street, Alhambra, CA, 91801-2622
Phone: 6613901060

Business Official

Name: Erik Franks
E-mail: erik@cislune.com
Address: 301 North Almansor Street, Alhambra, CA, 91801-2622
Phone: 6613901060

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 5
Technical Abstract (Limit 2000 characters):

For Cislune's Phase II STTR Proposal, Rover Wheel Compaction and Analysis
Framework, we will significantly advance the development of optimized rover
wheel designs and geotechnical methods to enable the construction of durable
regolith-based infrastructure on the lunar surface. In Phase I, the team found a
wheel design capable of increasing the Cone Penetrometer Index (CPI) by 20%,
proving that wheel topology has a direct and significant impact on compaction.
Building on these successes, we will refine Discrete Element Method (DEM)
simulations in conjunction with topology optimization techniques to create wheel
topologies that maximize compaction. This optimization is essential for maximizing
compaction efficiency, minimizing slippage, and ensuring the creation of engineered
surfaces capable of supporting heavy loads. These wheels and the algorithms
designed in Phase I will be integrated into a sophisticated robotic excavation
system, equipped with real-time, modular geotechnical characterization tools,
including a bevameter, and wheel drive system telemetry capable of predicting the
CPI. These tools will continuously monitor and assess the mechanical properties of
the regolith during the construction process, allowing for dynamic adjustments to
excavation and compaction operations. The topology-optimized wheel designs will
ensure optimal interaction with lunar regolith, resulting in stable, load-bearing
surfaces that meet stringent requirements for lunar missions. The project will
culminate in a full-scale demonstration of the robotic construction of a compacted
regolith landing pad and surrounding berm, providing critical validation of the
technologies developed and their readiness for deployment in NASA's Artemis
program. This work aims to equip NASA with the tools necessary to establish
permanent, safe, and reliable infrastructure in the challenging lunar environment,
supporting the broader objectives of sustained human exploration and settlement on
the Moon.



Duration: 24

Proposal Details

Proposal Number: T7.04-2737
Subtopic Title: Exploration Destination Systems
Proposal Title: MATRI(x): Multi-Application Technology for Regolith
Infrastructure

Small Business Concern

Firm: SpaceFactory Inc.
Address: 3001 9th Ave SW, Ste 10, Huntsville, AL, 35805-4021
Phone: 9175881101

Principal Investigator

Name: David Malott
E-mail: david@spacefactory.ai
Address: 3001 9th Ave SW, Ste 10, Huntsville, AL, 35805-4021
Phone: 9175881101

Business Official

Name: David Malott
E-mail: david@spacefactory.ai
Address: 3001 9th Ave SW, Ste 10, Huntsville, AL, 35805-4021
Phone: 9175881101

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 4 - 6



Technical Abstract (Limit 2000 characters):

The proposed innovation is a low energy, ISRU based system for enhancing bulk
regolith to construct a wide array of sustainable and resilient lunar infrastructures.
This process utilizes minimalist methodsâ€”such as size sorting, compacting,
geogrid laying, and surface hardeningâ€”to significantly enhance the structural
properties of regolith. The Phase II outcome is a fully integrated system, including
methods, materials, and prototype apparatus, validated in a simulated lunar
environment (DT-VAC) and designed within the mass and energy constraints of a
CLPS type payload. The system can construct both 2D and 3D infrastructure
including roads, berms, foundations, and load bearing walls, targeting under 2%
non-lunar sourced material and 20% of the power required for regolith sintering.
The technology will facilitate surface operations, enable greater lunar mobility, and
provide critical protection for astronauts and mission assets against hazards like
space radiation, micrometeorite impacts, rocket plumes, moonquakes, extreme
thermal variations, and lunar dust.Â  In Phase I, the technology demonstrated
significant advancements, achieving 165 times the compressive strength of
untreated regolith. A prototype surfacing apparatus was validated in DT-VAC by
successfully paving and driving over a lunar "road" in a vacuum 900 times (720
meters). Building on these achievements, Phase II will focus on integrating and
automating processes such as excavation, size sorting, and compaction into a
scalable system capable of constructing 3D infrastructure on the lunar surface by
augmenting the system with a Z-axis. The final prototype is envisioned as one or
two implements that can be mounted on a lander, rover, or robotic arm. This
technology also includes rigorous validation of materials under simulated lunar
conditions, including cryogenic vacuum testing and thermal cycling to ensure the
longevity and durability of the constructed infrastructure.

Duration: 24

Proposal Details

Proposal Number: T7.05-1293
Subtopic Title: Exploration Destination Systems
Proposal Title: Climate Enhancing Resource Utilization Through Ultra-low-
temperature, Electrolytic Carbon Dioxide Valorization on Mars

Small Business Concern

Firm: Faraday Technology, Inc.
Address: 315 Huls Drive, Englewood, OH, 45315-8983



Phone: 9378377749

Principal Investigator

Name: Alex Fertig
E-mail: alexfertig@faradaytechnology.com
Address: 315 Huls Drive, Englewood, OH, 45315-8983
Phone: 9378377749

Business Official

Name: Alex Fertig
E-mail: alexfertig@faradaytechnology.com
Address: 315 Huls Drive, Englewood, OH, 45315-8983
Phone: 9378377749

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 5
Technical Abstract (Limit 2000 characters):

Supporting human life on long-tern space exploration missions to the surface of
Mars requires sustainable in-situ resource utilization with minimal support from
Earth. In particular, atmospheric carbon dioxide (CO2), which makes up 95% of the
atmosphere on Mars, provides an abundant in-situ resource for human explorers.
CO2 can be electrochemically reduced into ethanol, which exists as a liquid on the
Martian surface, allowing for relative ease of storage.Â Ethanol is a critical
component for manned missions to exoplanets, as this chemical is a high energy
density fuel (30 MJ/kg), is a potent chemical for sterilization of equipment to
prevent cross contamination of Earth life and potential Martian life, and can be used
as a solvent for a variety of scientific experiments. Phase I demonstrated the
feasibility of electrochemical conversion of atmospheric CO2 to ethanol. Ethanol
was produced at a rate of 2.2 g per hour, with an energy efficiency of 0.31 g of
ethanol per watt-hour and faradic efficiencies ofÂ 87% and 72% for catalyst and
electrochemical cell, respectively. Phase II will include improvement of the
catalyzed cathode surface to achieve a faradaic efficiency in the cell of at least 80%,
coupled with scaling the cell to increase the ethanol production rate to at least 20 g
per hour at an energy efficiency of 0.5 g of ethanol per watt-hour. We will produce
ethanol under conditions that are relevant to the surface of Mars (down to
-60Ã¢Â„Âƒ and 7 mbar), work on purification of the ethanol product, and perform
durability testing, catalyst regeneration studies, and operation under various
orientations versus gravity. Phase II will include designing an alpha-scale
electrochemical cell for testing in later work, with the long term goal of ethanol



production rates of 2.8 kg per hour. We will reach out to commercialization partners
in the space industry to align the technology transition to their needs.

Duration: 24

Proposal Details

Proposal Number: T7.05-2004
Subtopic Title: Exploration Destination Systems
Proposal Title: Simultaneous H2 Generation and Compression with Intermediate-
Temperature Solid-Oxide Membranes

Small Business Concern

Firm: Precision Combustion, Inc.
Address: 410 Sackett Point Road, North Haven, CT, 06473-3106
Phone: 2032873700

Principal Investigator

Name: Subir Roychoudhury
E-mail: sroychoudhury@precision-combustion.com
Address: 410 Sackett Point Road, North Haven, CT, 06473-3106
Phone: 2032873700

Business Official

Name: Subir Roychoudhury
E-mail: sroychoudhury@precision-combustion.com
Address: 410 Sackett Point Road, North Haven, CT, 06473-3106
Phone: 2032873700

Summary Details



Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):

Precision Combustion, Inc. (PCI) proposes to develop and demonstrate
simultaneous H2 generation and compression with intermediate-temperature solid-
oxide membranes. The innovation is based on a novel cell architecture and
materials, and processing techniques recently developed at PCI. Phase I testing of
the developed cell architecture indicated a potential for Â lightweight and compact
hardware, presenting several advantages over state of the art, including high
gravimetric and volumetric power density, simplified structure, and highly efficient
H2 generation and compression. The multi-functional solid-oxide membrane cell is
also capable of operating in fuel cell mode for power generation with high fuel
utilization, expected to realize a system with a high round trip efficiency. The key
innovations that enable this advance are: (i) innovative cell structure with high DP
tolerance; (ii) advanced solid oxide membrane materials that operate at intermediate
temperatures; (iii) novel cell and membrane fabrication process; and (iv) novel stack
design suitable for simultaneous electrolysis and H2 compression. The Ph. II goal
will be to generate high-purity H2 via electrolysis at low energy consumption at a
larger scale than Ph. I, and with simultaneous compression to pressures for
supporting H2 storage. This avoids the need for mechanical compression as well as
sweep gases or gas separators which are essential for conventional solid oxide
membranes. Our approach also resolves corrosion in high steam environments. A
H2 generation and compression sub stack will be demonstrated and delivered to
NASA.

Duration: 24

Proposal Details

Proposal Number: T8.06-1595
Subtopic Title: Sensors and Instruments
Proposal Title: Robust and deterministic source of photon number states on
demand

Small Business Concern

Firm: Physical Sciences, Inc.
Address: 20 New England Business Center , Andover, MA, 01810-1077
Phone: 9786890003



Principal Investigator

Name: Vladyslav Ivanov
E-mail: vivanov@psicorp.com
Address: 20 New England Business Center , Andover, MA, 01810-1077
Phone: 9786890003

Business Official

Name: Vladyslav Ivanov
E-mail: vivanov@psicorp.com
Address: 20 New England Business Center , Andover, MA, 01810-1077
Phone: 9786890003

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):

Quantum Sensors are used in a wide variety of applications including microscopy,
positioning systems, communication technology, electric and magnetic field
sensors, as well as geophysical areas. Significant gains from Quantum Sensors
include technologies important for a range of NASA missions including efficient
photon detection, optical clocks, gravimetry, gravitational wave sensing, ranging,
and optical interferometry. Entangled multi-particle states used for precision
measurements provide tools to reach the so-called Heisenberg limit and thus,
overcome the shot-noise limit (fundamental noise limit for classical systems) and
hence perform measurements at a precision unachievable for classical sensors.
Quantum photon-number states, also known as Fock states, are the key ingredient to
realizing the most useful entangled multi-particle states. Furthermore, photon-
number states have applications in quantum communication and quantum
information sciences as well. Physical Sciences Inc. (PSI) and the University of
Illinois Urbana-Champaign (UIUC) will develop a robust and deterministic source
of photon-number states. The source is based on spontaneous parametric down-
conversion inside a low-loss optical loop â€“ a switchable quantum â€˜bufferâ€™
â€“ and will produce quantum photon-number states on demand at the
telecommunications wavelength, thus providing a key resource for advanced
quantum sensors.

Duration: 24



Proposal Details

Proposal Number: T8.06-2281
Subtopic Title: Sensors and Instruments
Proposal Title: High-Repetition-Rate Pump Sources Tailored for High-Purity
Entanglement Generation

Small Business Concern

Firm: ADVR, Inc.
Address: 31948 Frontage Road, Bozeman, MT, 59715-8642
Phone: 4065220388

Principal Investigator

Name: Joshua Aller
E-mail: jaller@advr-inc.com
Address: 31948 Frontage Road, Bozeman, MT, 59715-8642
Phone: 4065220388

Business Official

Name: Joshua Aller
E-mail: jaller@advr-inc.com
Address: 31948 Frontage Road, Bozeman, MT, 59715-8642
Phone: 4065220388

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):

This overall STTR program will lead to the development of a bandwidth tailored
pump source for high purity photon pair generation. Spontaneous parametric down
conversion can be used to generate high purity photon pairs at wavelengths of
interest to NASA and the broader scientific community. However, these sources are



highly dependent on pulsed pump laser parameters. Traditional pulsed laser sources
are large, power hungry, and not sufficiently robust for deployment. This project
aims to take advantage of compact fiber lasers with precisely tuned frequency
conversion to generate appropriate bandwidths for high purity photon pair
generation. The proposed low SWaP performance is enabled by waveguide-based
components fabricated by AdvR in a variety of nonlinear substrates for highly
efficient upconversion for pump preparation, and downconversion for high spectral
purity pair generation.

Duration: 24

Proposal Details

Proposal Number: T8.07-1101
Subtopic Title: Sensors and Instruments
Proposal Title: Application specific PICs operating around 780 nm towards MPWs

Small Business Concern

Firm: Nexus Photonics, LLC
Address: 6500 Hollister Avenue, Suite 140 , Goleta, CA, 93117-3011
Phone: 8058954733

Principal Investigator

Name: Chong Zhang
E-mail: czhang@nexusphotonics.com
Address: 6500 Hollister Avenue, Suite 140 , Goleta, CA, 93117-3011
Phone: 8058954733

Business Official

Name: Chong Zhang
E-mail: czhang@nexusphotonics.com
Address: 6500 Hollister Avenue, Suite 140 , Goleta, CA, 93117-3011



Phone: 8058954733

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 2 - 5
Technical Abstract (Limit 2000 characters):

Here we propose to develop first application specific photonic-integrated circuit
(ASPIC) prototype operating around 780 nm towards establishing multi-project
wafer (MPW) capability to provide general application/customer specific PICs
operating around 780 nm wavelength range.

Duration: 24

Proposal Details

Proposal Number: T9.02-1099
Subtopic Title: Entry, Descent, and Landing
Proposal Title: 3D Automated Anisotropic Metric-Based Mesh Adaption for
Hypersonic Flow

Small Business Concern

Firm: ATA Engineering, Inc.
Address: 13290 Evening Creek Drive South, San Diego, CA, 92128-4695
Phone: 8584802000

Principal Investigator

Name: Azariah Cornish
E-mail: azariah.cornish@ata-e.com
Address: 13290 Evening Creek Drive South, San Diego, CA, 92128-4695
Phone: 8584802000



Business Official

Name: Azariah Cornish
E-mail: azariah.cornish@ata-e.com
Address: 13290 Evening Creek Drive South, San Diego, CA, 92128-4695
Phone: 8584802000

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 4 - 6
Technical Abstract (Limit 2000 characters):

Â Design of reentry vehicles is driven by aeroheating concerns at elevated flow
enthalpies. Therefore, accurate simulation of hypersonic flow phenomena such as
detached bow shocks is of critical importance to reduce conservatism in design and
unlock improved performance. Adaptive mesh refinement (AMR) is an enabling
technology to efficiently reduce numerical error in hypersonic reacting flow
simulations by providing mesh resolution only where it is needed, based on flow
phenomena or an engineering quantity of interest. During Phase I, in collaboration
with Mississippi State University, ATA has developed a novel toolset for metric-
aligned Hypersonic Anisotropic Adaptive Mesh Refinement (HAAMR). HAAMR
was implemented in Loci/CHEM, an ITAR-restricted reacting flow CFD solver
developed by MSU and made freely available to NASA, DoD, and their contractors.
HAAMR showed similar results to NASAâ€™s Data Parallel Line Relaxation
(DPLR) structured mesh CFD solver, for 2D non-reacting flow Earth reentry
verification cases. The Phase II effort will focus on extending HAAMR capabilities
to 3D meshes, as well as improving results when coupling HAAMR with additional
physics models that are already present in Loci/CHEM, such as reacting flows and
walls, thermodynamic nonequilibrium, and ionized flows. The proposed Phase II
innovations twill result in comparable flow physics modeling capabilities to DPLR;
however, the unstructured mesh methods of HAAMR and Loci/CHEM will enable
efficient simulation of more complex 3D geometries. When coupled with ongoing
and upcoming adjacent ATA research efforts, including implementation of shock
layer radiation coupling, innovations in kinetic mechanism reduction for reacting
and combusting flows, and creation of efficiently trained multi-fidelity machine
learning (ML) aerothermal surrogate models, Loci/CHEM will present a leading-
edge CFD solution that will directly address identified needs for innovations in
simulating reentry and hypersonic flows

Duration: 24



Proposal Details

Proposal Number: T9.02-1626
Subtopic Title: Entry, Descent, and Landing
Proposal Title: Rapid Development of Advanced High-Speed Aerosciences
Simulation Capability

Small Business Concern

Firm: Corvid Technologies
Address: 153 Langtree Campus Drive, Suite 401, Mooresville, NC, 28117-8006
Phone: 7047996944

Principal Investigator

Name: Cameron Brown
E-mail: cameron.brown@corvidtec.com
Address: 153 Langtree Campus Drive, Suite 401, Mooresville, NC, 28117-8006
Phone: 7047996944

Business Official

Name: Cameron Brown
E-mail: cameron.brown@corvidtec.com
Address: 153 Langtree Campus Drive, Suite 401, Mooresville, NC, 28117-8006
Phone: 7047996944

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 5
Technical Abstract (Limit 2000 characters):

The current state of the art for production computational fluid dynamic (CFD)
simulations in both the Entry, Descent and Landing (EDL) communities and
modeling of hypersonic vehicles is the solution of steady-state problems on fixed
computation grids. However, the majority of relevant challenge problems are



unsteady. Accurate simulations of such unsteady phenomena currently require
computational grids that are overly refined, i.e., in large portions of the domain or
even globally. An effective method to alleviate over-refinement, and associated cost,
is the application of automatic mesh adaptation. Mesh adaptation applies refinement
in the vicinity of critical flow features while coarsens at other areas and can
significantly reduce the time-to-solution in terms of both overall computation time
and hands-on gridding. Corvid, RPI, and Simmetrix will continue development of
an in-memory, parallel, mesh adaptation framework for unsteady problems that will
enable rapid turnaround of large sets of CFD runs in a significantly shorter time
frame than current workflows.

Duration: 24

Proposal Details

Proposal Number: T10.05-1270
Subtopic Title: Autonomous Systems
Proposal Title: Uncertainty Management Framework for Space-based Autonomy

Small Business Concern

Firm: CFD Research Corporation
Address: 6820 Moquin Drive Northwest, Huntsville, AL, 35806-2900
Phone: 2563610811

Principal Investigator

Name: Stephen Giles
E-mail: Stephen.Giles@cfd-research.com
Address: 6820 Moquin Drive Northwest, Huntsville, AL, 35806-2900
Phone: 2563610811

Business Official

Name: Stephen Giles



E-mail: Stephen.Giles@cfd-research.com
Address: 6820 Moquin Drive Northwest, Huntsville, AL, 35806-2900
Phone: 2563610811

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 5
Technical Abstract (Limit 2000 characters):

Uncertainty management within autonomous systems is imperative to improving
trust in multi-agent cyber-physical-human systems. These multi-agent systems
require not only a robust uncertainty quantification strategy, but also an intelligible
representation of uncertainty to human agents to elucidate confidence in the
autonomous portions of the multi-agent systems. Here, we propose to develop a
general framework for integrating uncertainty management within a variety of
missions relevant to NASA. This framework will include key elements of deep
learning for autonomous decision-making, quantification of data and model
uncertainties, model explainability, and effective representation of system status to
human agents. To achieve the goals of this project, CFD Research is partnering with
the University of Michigan to transition recent advancements in the areas of deep
learning, autonomy, uncertainty quantification, and mission management into an
operational setting. In this program, space rendezvous will serve as the primary
design reference mission for which to demonstrate the uncertainty management
framework. In Phase I, we performed a proof-of-concept study where perception-
based deep learning models were trained to perform pose estimation of a target
spacecraft. These models were initially trained on publicly available spacecraft
imagery datasets (e.g., SPEED+), then subsequently refined with renders of the
Gateway outpost to align the work with NASAâ€™s current objectives. Uncertainty
quantification and model explainability approaches were used to analyze the
resulting model predictions. In Phase II, the technical approach will be further
refined to include active learning and on-line model refinement, transfer learning,
uncertainty-aware navigation and control, and a prototype user interface.

Duration: 24

Proposal Details



Proposal Number: T10.05-2030
Subtopic Title: Autonomous Systems
Proposal Title: Curating Uncertainty for Reliable Exploitation and Collaboration
(CURE-C)

Small Business Concern

Firm: XAnalytix Systems
Address: 9424 Pinyon Court, Clarence Center, NY, 14032-9136
Phone: 7167416395

Principal Investigator

Name: David Sudit
E-mail: david.sudit@xanalytixsystems.com
Address: 9424 Pinyon Court, Clarence Center, NY, 14032-9136
Phone: 7167416395

Business Official

Name: David Sudit
E-mail: david.sudit@xanalytixsystems.com
Address: 9424 Pinyon Court, Clarence Center, NY, 14032-9136
Phone: 7167416395

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 2 - 4
Technical Abstract (Limit 2000 characters):

XAnalytix Systems (XA) and the University at Buffalo (UB) proposed two levels of
advances to collaborative systems that will enable the integration of multi-agent
cyber-physical-human (CPH) teams where the entities have various levels of
uncertainty and trustworthiness. Phase I, titled CURE-C: Curating Uncertainty for
Reliable Exploitation and Collaboration, focused on a mission planning system for
ground-based vehicle tasking in the context of an automated resupply system for a
planet with several outlying bases supporting human life. However, the research is
applicable to almost any planning process when the input data is stochastic or
unknown. In Phase 2, the team will validate the work that in Phase 1 in a relevant



environment as well as provide design of sensor architecture for intelligence-on-the-
edge given the stochastic aspects of a mission

Duration: 24

Proposal Details

Proposal Number: T11.05-2207
Subtopic Title: Software, Modelling, Simulation, and Information Processing
Proposal Title: Optimizing Facility Health Using System Digital Twins

Small Business Concern

Firm: ITA International, LLC
Address: 700 Tech Center Parkway, Suite 202, Newport News, VA, 23606-3075
Phone: 7572466781

Principal Investigator

Name: Darrin Whaley
E-mail: dwhaley@ita-intl.com
Address: 700 Tech Center Parkway, Suite 202, Newport News, VA, 23606-3075
Phone: 7572466781

Business Official

Name: Darrin Whaley
E-mail: dwhaley@ita-intl.com
Address: 700 Tech Center Parkway, Suite 202, Newport News, VA, 23606-3075
Phone: 7572466781

Summary Details



Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):

This research focuses on NASA STTR research topic T11.05: Model-Based
Enterprise and creates digital models or twins of the facility enterprise to enable
high-complexity decision-making in support of mission, programmatic
development, digital transformation, and institutional activities. This model will be
capable of: 1. Identifying an optimal sequence of investments for systems in
facilities. 2. Scaling to make enterprise-wide recommendations throughout the
entire facility inventory. The primary innovation in this proposal is to extend the
detail of the current state of the art in relation to facility management optimization
model scope (all facilities in the enterprise), below facility-level to system-level
detail (all systems in each facility). Team ITA proposes a model-based systems
engineering mathematical optimization to recommend best-value use of funds to
maximize condition of facilities across the facility enterprise. This model will
support resource planning, budget allocation, and work planning for facility
managers at the NASA Office of Strategic Infrastructure, Center, and Site levels.
Mission Relevancy Tier will provide a priority lens for evaluating investments, but
other priorities can be considered, such as facilities/systems aligned to Mission
Directorates or functions like space launch or laboratories. Deliverables: 1.
Degradation models to estimate the effect of time on facility and system condition.
2. Investment response and cost estimation models to estimate the effect of
investment on facility and system condition. 3. A scalable facilities investment
optimization model to recommend investments over time, incorporating Mission
Relevancy Tier and other relevant, mission-driven, priority frameworks. 4. An
operational facilities investment optimization model to generate complete
prioritized recommendations for investment to available maintenance actions for all
facilities and systems across the NASA facility enterprise over a long-range time
horizon.

Duration: 24

Proposal Details

Proposal Number: T11.06-1940
Subtopic Title: Software, Modelling, Simulation, and Information Processing
Proposal Title: Mission Operations Digital Twin for Decision Making (MODT)

Small Business Concern



Firm: Simcraft LLC
Address: 4401 Ridgeside Court, austin, TX, 78731-3726
Phone: 8323408835

Principal Investigator

Name: Nazareth Bedrossian
E-mail: naz.simcraft@gmail.com
Address: 4401 Ridgeside Court, austin, TX, 78731-3726
Phone: 8323408835

Business Official

Name: Nazareth Bedrossian
E-mail: naz.simcraft@gmail.com
Address: 4401 Ridgeside Court, austin, TX, 78731-3726
Phone: 8323408835

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 6
Technical Abstract (Limit 2000 characters):

This Phase II Mission Operations Digital Twin (MODT) proposal aims to enhance
mission awareness, immersion, and collaboration of the flight control team and
other stakeholders, like never before.Â  â€œTrain like you fly, and fly like you
trainâ€ is a popular motto in the Mission Control Center (MCC), and with MODT
the goal is to plan, train and fly (operate) â€œas if you are really there.â€Â  To
accomplish this, MODT Phase II focuses on three major thrusts.Â  The Digital Twin
Portal provides the access point for the MODT platform as well as the window
through which mission awareness is communicated to the entire team.Â  This will
be expanded significantly in Phase II to include the MCC â€˜Big Board.â€™Â 
That is, the main screen in MCC that provides mission visualization as well as
status of key systems or activities.Â  The Virtual Mission Workspace will be a key
contribution from Phase II.Â  It provides the ability for users, operators, flight
directors and stake-holders to tap into ongoing mission activities and customize
their own interface (displays/VR/AR) according to their own interests and
responsibilities. Finally, the Mission Decision Analysis capability is the architecture
that makes it possible to create, simulate and analyze any mission scenario.Â  In
Phase II, event management and asset behavior programming will give users full
control to define scenarios, and new optimization functionality will assist with



planning and training applications.Â  This combination of the Portal, Workspace,
and Analysis functionality gives the entire mission team unprecedented access to
visualize, monitor and interact with mission events.Â  As demonstrated in Phase I,
and developed further in Phase II, MODT also connects the visual digital twin of
the environment and systems, to the data, documents, and other key information
needed by operators for effective and efficient team decision-making.Â  MODT will
meet the needs (and wish-list) from the flight control team for Artemis and beyond.

Duration: 24

Proposal Details

Proposal Number: T12.01-1570
Subtopic Title: Materials, Structures, mechanical Systems, and Manufacturing
Proposal Title: Additively Manufactured Electronics for Extreme Environmental
Conditions

Small Business Concern

Firm: Sciperio, Inc.
Address: 12151 Research Parkway, Suite 100, Orlando, FL, 32826-2920
Phone: 4072754755
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Phone: 4072754755

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):

The main Phase II objectives are to achieve these specifications: 1) Develop the
capability to monitor in situ the resistance of interconnects over extreme
temperature and vibration; 2) evaluate interconnect resistance changes and
durability over a temperature range of -190Â°C to 125Â°C; 3) assess interconnect
durability under vibration conditions; 4) measure connector resistance changes and
durability over the same temperature range of -190Â°C to 125Â°C; and 5) evaluate
connector durability under vibration conditions. Electronic circuits have a lot of
complexity and are comprised of diverse materials, each with different properties.
Key mechanical properties, such as tensile strength, compression, and elasticity, can
change across temperature ranges. A significant issue with mismatched materials is
the difference in the coefficient of thermal expansion (CTE), which can affect
mechanical integrity. These diverse materials also include composite materials, such
as silver flake in thermoplastic, which must be accounted for. Interconnects, a
critical area in electronics, often involve multiple material sets and are the weak link
in circuits.Â AÂ significant portion of failures in circuits occurÂ due to large
temperature changes. Interconnects are the most common point of failure, often due
to material mismatch, surface contamination, temperature fluctuations, shock,
vibration, corrosion, and aging. In Phase I, we conducted preliminary studies on
interconnects in BGA and QFN packages. Connectors pose an additional challenge,
as they unite two different fabrication techniques into a single package. While
AMEâ€™s flexibility in shape, process, and materials is advantageous and has
shown promise, important tests and studies are required to fully understand its
capabilities. These findings will lay the foundation for future AME builds within
proper guidelines for fabricating device and ensuring operational confidence. Â 

Duration: 24
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Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 5
Technical Abstract (Limit 2000 characters):

Early Apollo-era landings encountered a variety of hazards including obstruction of
visibility, high-velocity ejecta, and plume cratering. These problems resulted in
damage to the lander and nearby equipment. Going forward, to safely conduct
repeated landing and launch sequences on the lunar surface, landing pad designs
will be required to mitigate plume effects, redirect and/or capture exhaust flow, and
dissipate the kinetic energy of debris and ejecta. Prior efforts by the Linc-Lunar
PAD team resulted in a successful subscale 610 cm diameter design that was 3-D
printed and underwent hot fire testing with a M-class motor hot-fire test. However,
this design relied heavily on overhang features that required water soluble internal
supports that would not be feasible for lunar printing. Â  During Phase 1 of this
NASA STTR, the Linc team evaluated various conceptual designs and construction
approaches for printing on the lunar surface. Based on prior work and anticipated
infrastructure on the moon, a block like approach was selected where individual
pieces could be assembled in the diameter required. Preliminary analysis of the
conceptual design approaches combined structural integrity with plume mitigation.
Based on the design features evaluated, key features were identified that were used



to establish a preliminary block design. Â  The Phase II efforts will advance the
preliminary block design resulting from the Phase I efforts into a prototype that will
be subjected to verification tests for evaluation of functionality. As a deliverable on
the Phase II efforts, a 6 m diameter subscale landing pad will be delivered to the
NASA-MSFC facility for their evaluation for hot fire testing evaluation in a vacuum
environment. The Phase II effort will advance the technology from a TRL of 1 in
Phase I to a TRL of 3. Â 

Duration: 24
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Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 4 - 6
Technical Abstract (Limit 2000 characters):

Project Overview / Rationale * The purpose of the â€œBrickbotâ€ development is
to demonstrate molten tile deposition technology for lunar surface construction of
roads, landing pads, and planar surface pavements. * End-to-end 3D construction
printing from raw lunar regolith is a multi-step process that encompasses regolith
collection, regolith beneficiation, heating the pre-sorted regolith material, and,
finally, forming and emplacing brick tiles to assemble the final structures. * The
BrickbotÂ project will demonstrate in the actual operating environment technical
solutions for several steps of the lunar construction process using a single robotic
platform for various technology demonstrations: (1) raw regolith excavation and
delivery to an intake hopper; (2) regolith filtering and sieving for feedstock
beneficiation; (3) regolith melting; and (4) forming of brick tiles and placing &
joining to form a cohesive sample surface. * The objective of the project is to
establish feasibility of the key technical approaches and to perform risk reduction
for constituent technologies. Shortfalls Addressed: 369 - Excavation of granular
(surface) regolith for ISRU commodities production 385 - Regolith and resource
delivery system 662 - Robotic regolith manipulation and site preparation 1400 - On
surface robotic assembly of horizontal structures 666 - On-surface ISRU-based
construction of horizontal structures 1584 - Produce manufacturing and construction
feedstock from extracted in-situ resources
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Proposal Details
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Subtopic Title: Materials, Structures, mechanical Systems, and Manufacturing
Proposal Title: Resistance Welding of Carbon Fiber Reinforced Thermoplastic
Composites for Repurposable Applications



Small Business Concern

Firm: Vista Engineering and Consulting, LLC
Address: 130 Citation Court, Homewood, AL, 35209-6307
Phone: 2053076550

Principal Investigator

Name: Haibin Ning
E-mail: ning@uab.edu
Address: 130 Citation Court, Homewood, AL, 35209-6307
Phone: 2053076550

Business Official

Name: Haibin Ning
E-mail: ning@uab.edu
Address: 130 Citation Court, Homewood, AL, 35209-6307
Phone: 2053076550

Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 5
Technical Abstract (Limit 2000 characters):

The investigation team is proposing to develop resistance welding of carbon fiber
reinforced thermoplastic composites (TPCs) specifically for repurposable aerospace
applications. The proposed innovation addressed the requirements of 2023 Phase 1
Topic T12.09 seeking â€˜to exploit unique properties of thermoplastic composites to
assess their feasibility and propose concepts of operations for in situ repurposing of
primary and secondary spacecraft structures into deep space exploration
infrastructure supporting sustainable human presence beyond low Earth orbit
(LEO)â€™. For example, the landing strut of a descent stage exploration vehicle
can be repurposed as an antenna, habitat structure, or solar panel towers, allowing
NASA to address the challenges of expensive up-mass. A qualified and intelligent
handheld joining unit and kit for astronauts will be significant for NASA as it will
accelerate the feasibility of repurposing materials in space, contributing to a more
sustainable space exploration effort. During Phase I the team successfully
demonstrated the developed bench top compact weld unit and performed TPC welds
with innovative heating elements to obtain high lap shear strength. Building on the
success of the Phase 1 effort, the team is proposing to deliver at the end of Phase II



an intelligent weld unit with feedback loop requiring minimal crew participation.
This will be achieved by (1) expanding the material portfolio to other reinforced
thermoplastics and optimizing specific weld parameters, (2) quantifying mechanical
properties as a function of cooling rate and lunar and martian thermal extreme
boundary conditions, (3) optimizing Z pin and other innovative mesh heating
element configuration and surface treatment to maximize mechanical properties,
and (4) designing and building an intelligent hand held weld unit and associated
weld kit for several thermoplastics that can be subjected to NASA flight
qualification procedures.

Duration: 24
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Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 5
Technical Abstract (Limit 2000 characters):

Rocket propulsion system development is enabled by rigorous ground testing to
mitigate the propulsion system risks inherent in spaceflight. Helium is used in
piping and engine purge processes to inert liquid hydrogen systems. The cost of
helium is increasing as the supply diminishes, impacting testing of the rocket
engines for space propulsion systems. There is an outstanding need within NASA
propulsion test facilities for intelligent real time sensors that can measure hydrogen
concentrations in a helium background during purging/testing to better understand
the process and reduce helium use. In line with current NASA-SSC and Rocket
Propulsion Test (RPT) Program Office goals, such a monitoring technology should
be intelligent to enable the reduction in time and cost of propulsion systems
development.Â Â  The long-term objective of the proposed effort is to leverage
Sporianâ€™s prior work on smart, machine learning enabled, Raman spectroscopy-
based sensing systems to realize the required intelligent H/He fluid composition
monitor. Phase I focused working with stakeholders to define requirements;
evaluating revised hardware designs; and proof-of-principle demonstration of
technology feasibility. Â Phase II effort will include: 1) working with NASA and
industry stakeholders to foster transition; 2) evaluating revised hardware/electronics
architectures and designs; and 3) several rounds of full system prototyping and
testing/demonstration to satisfy NASAâ€™s technical readiness level expectations.
If successful, Sporian will be well positioned for the post-Phase II transition efforts
with NASA and industry stakeholders. Work will be done through a collaboration
between Sporian and the University of Central Florida (UCF). This concept was
developed under a NASA-funded Minority University Research and Education
Project (MUREP) Small Business Technology Transfer Research Planning Grants
(M-STTR) award.
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Summary Details



Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):

We will further develop a calibration-free sensing suite for analysis of ISRU
propellant production relevant to both Lunar and Martian applications. The concept
is based on our proprietary Capillary Absorption Spectrometer (CAS), which
utilizes laser absorption spectroscopy inside a hollow fiber to enable quantitative,
sensitive, and specific analysis of a range of relevant molecular species. The Phase I
effort was highly successful in proving the concept and demonstrating the technique
for real-time analysis of both major species at relatively high concentrations (e.g.,
CH4, H2, H2O, and CO2) as well as potential contaminants at ppm level
concentrations (e.g., CO, CH2O, and HCl). Â In Phase II, we will raise the TRL
with the development of brassboard and prototype systems, which will be
demonstrated for ISRU relevant processes and related commercial applications. Â 
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Summary Details

Estimated Technology Readiness Level(TRL Begin - TRL End): 3 - 4
Technical Abstract (Limit 2000 characters):

In the past several years, a number of large-scale prototype electric Vertical Takeoff
and Landing (eVTOL) aircraft have been flight tested by aircraft manufacturers to
achieve their commercial product development goals for the Advanced Air Mobility
(AAM) market. Owing to intellectual property and propriety information concerns,
however, relatively few large-scale eVTOL aircraft have been flight tested for
research purposes to produce data that can be published to benefit the broader
aeronautics community. The corresponding lack of available flight test data makes it
difficult for researchers to validate and improve computational tools that are needed
for advancing the state of the art in eVTOL aircraft design. The proposed Phase II
effort will advance the development of the Research Aircraft for eVTOL Enabling
techNologies (RAVEN). RAVEN is an eVTOL aircraft with a gross weight in
excess of 1000 lbs that is being developed to conduct flight research related to
acoustics, flight dynamics and control, interactional aerodynamics, and autonomy
for AAM aircraft. The work in Phase II will focus on experimental measurements of
the download forces produced by the wingtip proprotors on the wing in hover.Â 
These experiments will be carried out using full-scale RAVEN wing and proprotor
components. The work will also investigate modified wing designs for RAVEN to
reduce download, weight, and cruise drag.Â 
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