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​
NASA is leading transformation of aviation in four technical areas. ​
Each of these transformation areas is enhanced and advanced by our Innovation Ecosystem, which produces new knowledge/ideas to lead to new transformation areas.​
 ​
Ultra-Efficient Airliners: We are accelerating the ability of the next generation of large commercial aircraft to use less energy and use cleaner energy. Our work is a major contribution to the U.S. goal for net-zero greenhouse gas emissions by 2050. ​
​
Future Airspace and Safety: We are working with partner FAA to continue evolution of our national airspace system to safely integrate all types of air vehicles in an increasingly complex environment, and to do so more sustainably – using digital technologies on the ground and onboard vehicles to enable more efficient trajectories that use less energy.​
​
Advanced Air Mobility: With nearly 100 industry partners, we are working to enable an economically viable and safe system in which aircraft from drones to air taxis can fly new missions over the most rural countryside to the dense urban landscape – missions such as passenger transport, medical deliveries, utility inspections, disaster response. Our Advanced Air Mobility mission is working with the aviation community to solve challenges in vehicle development and operations, airspace design and operations, and community integration.​
​
High-Speed Commercial Flight:  We are potentially removing a key barrier to commercial supersonic flight over land by proving that we can get rid of the sonic boom, while also exploring solutions to local noise and emissions associated with supersonic flight. With our federal partners we are also investigating the potential of even higher speed flight such as high-supersonic and hypersonic speeds. ​
​


Quiet supersonic design

Acoustic pressure wave is “shaped” by controlling the strength and position of
shock waves generated by aircraft components

Important advances:
» Higher fidelity analysis * Faster computers
* Integrated design systems * Innovating thinking

Design approaches originally developed in studies of airliner size concepts
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Breakthrough: Quiet, practical supersonic airliner designs
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Why do we think the “thump” is quiet enough?

Indoor human response and annoyance is the main concern for public acceptance

Quiet Supersonic Flights 2018
Galveston, Texas

Range of Flight -
Tracks

Large Community
Laboratory Tests Small Community Tests Risk Reduction

« Tests of increasing complexity have provided preparation and confidence
* Ready to take the next step with flight testing over very large communities
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Quesst Mission Goal:

Collect internationally
accepted data to support
ICAO-CAEP effort to
develop an En Route
Noise Standard

* An En route Noise Standard |s requlred

— Replace current pI’OthIthnS
— Create relevant data to define limits
« Community data from large, diverse population

Accepted internationally
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Quesst mission overview
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Use the X-59 Research Aircraft to gather dataon
community response to quiet supersonic flight

Phase 1: Research Aircraft Development (2018-25)
» Design, fabrication, ground test, and envelope
expansion

Phase 2: Acoustic Validation (2026)

» Detailed ground and flight measurement to prove
design

Phase 3: Community Response Testing (2027)

» Overflights, sound measurement, surveys

Community test requirements drove the X-59 design

» The acoustic signal must effectively replicate that of
future larger supersonic commercial aircraft.

» The X-plane must conduct community overflight tests
using normal commercial aircraft flight maneuvers.



Community overflight testing to create a response

database
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Developing an International Standard

International Civil Aviation Organization Committee on Aviation Environmental Protection “ICAO-CAEP”

CAEP operates in 3 CAEP engaged in the development of a standard for sound levels from supersonic
year cycles overland flight

Work plans adopted « Metrics, reference conditions, instrumentation, procedures and limits

at start of the cycle

Decisions adopted CAEP 10

at end of cycle CAPE 11 CAEP 13 CAEP 14 CAEP 15

Data must be CAEP 12

delivered with time
for deliberation C ﬁ )
2013 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

U.S. FAA
harmonizes with

CAEP Standards NASA data supports CAEP Standards development
« Acoustic Simulator Testing, Atmospheric Characterization, Quesst
Acoustic Validation data, Quesst Community Response data

International data supports CAEP Standards development
« Acoustic Simulator Testing, Atmospheric Characterization,
« Community Response data?
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Concluding remarks
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A practical approach The Quesst mission

to reducing sonic
boom sound has
been developed
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will use the X-59
aircraft to gather
data critical to
overcoming the
technical and
regulatory barriers
to quiet supersonic
flight over land

The Quesst team is

actively working or

preparing three

mission phases

 Aircraft
Development

* Acoustic
Validation

« Community
Testing

NASA is engaged
with the FAA and
ICAOQO in the
development of an
international
standard for sound
levels for supersonic
overland flight
* Quesst data
can inform
all elements of a
new international
standard

NASA seeks the
broadest possible
engagement with
the international
research and
regulatory
community to
support acceptance
of Quesst results
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Quesstions ?

For more information on the Quesst mission, visit www.nasa.qgov/quesst
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