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Abstract: The year 2026 marks a noticeable shift in space exploration from access to
sustainability, driven by recent advancements such as NASA’s Artemis missions. This
introduction synthesizes four critical perspectives including thermophysical data, cryogenic
system sustainability, cross-disciplinary integration, and human-centered design highlighted by
Drs. Narayanan, Chung, Petersen, and Fu. These works redefine space as an interconnected system
where accurate data enables reliable modeling, engineering ensures long-term operation,
integration overcomes disciplinary silos, and human capability remains central. This issue
positions space not merely as a destination, but as a designed environment requiring coordinated
innovation to support continuous operations and human thriving beyond Earth.
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Introduction: A Defining Moment for Space

The year 2026 marks a decisive inflection point in the history of space exploration. For decades,
success in space was measured by access: reaching orbit, landing on the Moon, deploying
satellites, and returning safely to Earth. Those milestones, once extraordinary, are now
foundational. The frontier has shifted. The defining question is no longer Can we go? but rather
Can we stay, operate, and thrive? This shift has been brought into sharp focus by the most recent
successful launch within NASA’s Artemis program: a mission that continues to validate the
technical, operational, and collaborative frameworks required for sustained lunar exploration.
Artemis is not simply a return to the Moon,; it is a blueprint for permanence. It signals a transition
from episodic missions to continuous space operations, demanding new thinking, new systems,
and new capabilities.

The first issue of SPACE in 2026 emerges directly within this transformative context. The
works featured by Dr. Ranga Narayanan, Dr. Jacob Nan-Chu Chung, Dr. Christopher “Chrispy”
Petersen, and Dr. Rachel J.C. Fu collectively reflect a broader evolution across the space domain.
They argue for a new model of exploration, one built not on isolated achievements, but on
integration: of data, systems, disciplines, and the human experience.
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From Precision to Possibility: Data as the Foundation of Space Systems

At the base of every reliable space system lies something deceptively quiet: data. Not flashy
hardware. Not headline missions. Just precise, validated, and context-aware data. In “Knowing
Thermo-Physical Properties for Space Manufacturing,” Dr. Ranga Narayanan reminds us that
space innovation begins with understanding how materials behave when gravity steps out of the
equation. Properties like viscosity, surface tension, and thermal conductivity are not academic side
notes. They are the rulebook for how fluids move, heat transfers, and materials form in orbit. When
the data is wrong, everything downstream is guesswork. Models fail. Simulations mislead.
Systems break.

Narayanan pushes the field toward a data-first mindset, emphasizing microgravity
experimentation as the only way to eliminate terrestrial distortions. What emerges is a clear
mandate: build robust, high-fidelity data ecosystems that can support predictive modeling and Al-
driven design. In this new era, data is not supporting infrastructure. It is infrastructure.

Engineering Continuity: From Launch to Longevity

Once we know what’s happening, the next challenge is keeping things working consistently,
reliably, and for the long haul. In “Cryogenic Propellant Thermal-Fluid Management for
Chemical and Nuclear Spacecraft Propulsion,” Dr. Jacob Nan-Chu Chung tackles one of the most
unforgiving problems in space systems: keeping propellant from literally disappearing. Cryogenic
fuels power our most ambitious missions, but they come with a catch, boil-off. Even tiny heat leaks
can trigger vaporization, quietly draining mission-critical resources. Over time, that’s not
inefficiency. That’s failure waiting to happen.

Chung’s focus on Zero-Boil-Off (ZBO) systems flips the script. Instead of accepting loss, we
actively manage thermal conditions to preserve mass. This is the difference between short-term
missions and sustainable operations. Think lunar depots. Think Mars transit. Think reusable
systems that don’t depend on constant resupply from Earth. Propulsion, in this context, stops being
a moment of thrust and becomes a continuous system of stewardship. If Narayanan defines what
we must know, Chung defines how we make that knowledge operational over time.

The Integration Imperative

Now comes the reality check: even with perfect data and strong engineering, things fall apart if
disciplines don’t talk to each other. In “Cross-Disciplinary Action for the Advancement of In-
Space Servicing and Manufacturing (ISAM),” Dr. Christopher “Chrispy” Petersen calls this out
directly: fragmentation is the bottleneck. ISAM represents a massive shift: spacecraft that can be
repaired, upgraded, and even built in space. Sounds great, until you realize no single field can pull
that off alone.

Mechanical systems depend on electrical behavior. Robotics depends on software architecture.
Materials behave differently in vacuum. Policy dictates what’s allowed. And communication
determines whether teams are aligned or completely off track. Petersen’s most underrated point?
Language matters. If your mission objective is vague, your engineering will be too. The takeaway
is simple but uncomfortable: specialization alone won’t cut it anymore. The future belongs to
people who can connect dots across domains: engineers who think like systems designers,
scientists who understand policy, and leaders who can translate complexity into action. This is not
just a technical evolution. It’s a cultural reset.
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The Human Equation: Designing for Life, Not Survival

All of this, data, engineering, integration, leads to one question: who is this for?

In “Reframing Human-Centered Spaceflight Through Integrated Health, Education, Human
Performance, and Space Tourism,” Dr. Rachel J.C. Fu brings the conversation back to where it
should have been all along: the human. Space isn’t just harsh, it’s relentless. Microgravity reshapes
the body. Radiation adds long-term risk. Isolation messes with the mind. And small teams in
confined spaces? That’s a social experiment with real consequences.

Fu reframes spaceflight as a full lifecycle human system including preparation, adaptation, and
recovery. Not optional add-ons. Core design requirements. She pushes beyond astronauts. With
commercial spaceflight and tourism entering the scene, we’re no longer designing for a handful of
elite professionals. We’re designing for broader human participation. And that changes everything.
Enter the idea of hybrid thinkers: people who can merge technical knowledge with human insight.
Because the next generation of space systems won’t just need to work, they’ll need to work for
people. That’s a higher bar.

A Unified Vision: Where It All Comes Together
Step back, and a pattern emerges across these contributions:
e Narayanan — Know the system (data)
e Chung — Sustain the system (engineering)
e Petersen — Integrate the system (disciplines)
e Fu — Humanize the system (experience)

Individually strong. Collectively transformative. This is what defines the next era of space: not
isolated breakthroughs, but connected systems thinking. And the recent Artemis successes?
They’re proof that this integration is no longer theoretical. It’s happening. But scaling it, from the
Moon to Mars and beyond, will require even tighter coordination, deeper collaboration, and
sharper execution.

Conclusion: The Responsibility of the Next Frontier
Space isn’t the wild west anymore. It’s becoming infrastructure. And infrastructure demands
discipline. The opportunities ahead are massive:
e Al-driven data ecosystems
o Sustainable in-space resource systems
e  Cross-disciplinary education pipelines
e Human-centered design frameworks
e Global collaboration models
But none of this happens by accident. It requires intentional design, serious investment, and a
willingness to move past outdated silos. Space is no longer just about distance. It’s about how well
we design systems that can last, and the people within them can thrive. The question: Will we build
it in a way that actually works for the long run... and for the humans living it?
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Editor-in-Chief’s note: SPACE technologies and companies are evolving rapidly. If readers
identify any updates or corrections, they are encouraged to contact the editor and/or author(s)
directly.

CONTACT INFO

FLG 242, P.O. Box 118209. Gainesville, FL 32611-8209, UNITED STATES
(352) 346-8255 | RACHEL.J.FU@GMAIL.COM | racheljuichifu@ufl.edu
website: http://hhp.ufl.edu/about/faculty-staff/rachel fu/

Principal Contact
Dr. Rachel J. C. Fu
Email racheljuichifu@ufl.edu

Support Contact

FLVC Email help@flvc.org
The Florida OJ service is provided through the FLVC Library Services and the George A.

Smathers Libraries. | FLVC Privacy Policy.

SPACE 2026, 2(1), 6-9 https://journals.flvc.org/SPACE



https://journals.flvc.org/SPACE
https://journals.flvc.org/SPACE/
https://journals.flvc.org/SPACE/
mailto:RACHEL.J.FU@GMAIL.COM
mailto:racheljuichifu@ufl.edu
http://hhp.ufl.edu/about/faculty-staff/rachel_fu/
mailto:racheljuichifu@ufl.edu
mailto:help@flvc.org
http://www.flvc.org/
https://cms.uflib.ufl.edu/
https://cms.uflib.ufl.edu/
https://www.floridashines.org/privacy

