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NASA technology is
on board every U.S.
commercial aircraft
and air traffic tower.
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+ SUPERCRITICAL AIRFOIL

+ ENGINE NOZZLE CHEVRONS

+ WINGLETS

+ ICING DETECTION

+ RUNWAY GROOVES



Where Does NASA Aeronautics Research Happen? @/

Aeronautics research takes place at four of NASA's centers.
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Ames/Langley: Flight Deck & Ground-Based KENNEDY )
Automation Integration; Flight Mechanics; Vehicle
Aerodynamics Research and
Technology

Armstrong/Other Research Centers: Flight
Experiment Integration
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Aviation is Vital to our Nation’s Economy

Pre COVID
$78 billion positive trade balance; the largest positive trade balance of any U.S. manufacturing sector
$1.8 trillion total U.S. economic activity
10.9 million direct/indirect jobs
21.3 billion tons of freight transported by U.S. airlines in 2019
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ARMD Overview Video



Aviation Industry Pillars for a Sustainable Future

Global Aviation Industry’s GOAL: 50% reduction in carbon emissions by 2050 relative to 2005
and possible net zero emissions by 2060 through these three means
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B i L i e o el o i - ADVANCED I-‘—IIiQ MBIL Y

9, ST Four Transformations for Sustainability, Greater Mobility, and Economic Growth T



Seeking
Innovation
Beyond the
Leading Edge

System-Level Innovation

Jan 15, 2022 11







AAM Video
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System-Level
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- Interdependenc|es = Dynamics

_ Interconnectivities
Interactions

Interoperablllty

’d Nonlinear, Adaptive, & Emergent

Nearly Unbounded
N A e, penasywal - Number of Qperational States

Networks and

Ecosystems

o A P,

Large-Scale Complex Engineered Systems
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Engineered Operational

Organizational
System

Credit: CDC

Credit: NIST

System is defined as much by the interactions of components as the components themselves

“Portions of the envisaged system are known to all,

but all of it is known to none.”
Jan 15, 2022 (K. Weick, 1993) 17



Aeronautics Helping to Solve
Key Problems In Multiple
INEEER
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CAS Video



New Markets
New Opportunities
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Discovering the Customers and Their Needs

Closeness to NASA ===
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NASA Researchers & Leaders
Other Gov’t Agencies
University Researchers

HObbyiStS 70 Interviews
First Responders qo @D
Defense Contractors (\/,ﬂ ..... )
Small Businesses

. W|th Tradltlonal & Non-
Community Colleges Traditional Users &
C|ty P|anner5 Stakeholders
Architects

...Mmore

21



Funders —— Suppliers Operators —— Consumers @

Hardware

Exa m p I e Manufacturers
ECOSVSte m Investors e Ag?ellrzltr;?:s Industries

Infrastructure
Developers

Public Funding _— Operator Individual

Flight Ops &
Data Managers

T

Enablers

Regulators & Thought System Community
Administrators Leaders Integrators Groups



Holistic
Perspectives
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DESIRABILITY

MOST
IMPACT

VIABILITY FEASIBILITY
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Problem Discovery and Re-definition Are Central @

TRADITIONALLY

“I need a faster

PROBLEM
STATEMENT ’ IMPLEMENT horse.”
PROBLEM DISCOVERY AND DEFINITION
REDEFINE A better
HYPOTHESIS PROBLEM IMPLEMENT .
transportatlon
system



Interdisciplinary
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National Aeronautics and
Space Administration

Interdisciplinary Work

Key influencing factors:

* Organizational (Incentive system, structures, practices, etc.)
* Social (Trust, relationships, networks, information sharing, etc.)
* Cognitive (Confusion, understanding, etc.)

* Notable: technical factors (math & computer models, etc.) are

important but not as critical as the above
(McGowan, 2014)

Uniqueness:

* The Interdependence of Disciplines = Inherently Interactive

* Co-construction of new knowledge

Is not the opposite of specialization (rafols & Meyer, 2009)

Disciplinary methods, assumptions, theories are often challenged, then changed
(Lattuca, 2001; Repko, 2012)

Unknown — unknowns are common




Making Interdisciplinarity Work
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Ighorance

Inherent — due to venturing into
new areas

Discomforting
Culturally not well received
Useful

* Creativity: Allows for less constrained
ideation

* New learning about old areas of
expertise: Questioning is good!

* Discovery of new capabilities and
solutions
Can be rewarding

* Due to break throughs and learnings
fostered

* If social challenges are addressed

National Aeronautics and
Space Administration

Social Capital

Mutual regard and respect
Reciprocity

Trust

Fun

Selfless helping of others
Relationship

Absolutely critical
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