Instrumentation

Adaptive Noise Reduction

Local intelligence-based impedance optimization

NASA's Langley Research Center researchers have
developed an adaptive noise reduction system that optimizes
impedance in an aircraft engine. Aerospace and automotive
engineers can take advantage of this innovative system that
offers a superior approach to noise dampening. Advantages
will be seen in improved noise reduction through all stages of
the flight, including takeoff and landing. In addition, the system
corrects and adapts to mechanical and chemical changes
over the life of the engine liner. The technology employs

a honeycomb design with a variable control backing that
self-adjusts based on real-time aeroacoustics for maximum
effectiveness. The technology can be readily incorporated
into existing technologies and transitioned to the marketplace.
NASA is seeking market insights on commercialization of

this new adaptive noise reduction technology, and welcomes
interest from potential producers, users, and licensees.

www.nasa.gov

National Aeronautics and
Space Administration

BENEFITS

=

Active noise reduction
- Liner adjusts to meet
differing requirements
throughout a flight.

Dynamic performance
over the life of the engine

- The system adjusts to
changes over the life of the
nacelle to maintain optimal
performance.

Adjusts based on local
information - Sensors
provide local aeroacoustic
information to patches
that are operated
independently.

Provides real-time
impedance modification
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NASA Technology Transfer Program
Bringing NASA Technology Down to Earth

THE TECHNOLOGY APPLICATIONS
The technology is a design for a control system to optimize the impedance of a The technology has several potential
segmented, tunable acoustic liner for reducing aircraft engine noise. Through alocal applications:
sensor arrangement, the system monitors aeroacoustic conditions within the engine o
nacelle to determine the optimal liner settings that will maximize sound absorption. o Aviation
As the acoustic properties change in each region of the engine, a sensor sends local E:Aciiirparrercnal
information to its assigned region of the liner. The liner backing altersits physical _ Privatg
characteristics, thereby changing impedance properties. This dynamic system allows .
optimization of noise reduction in each phase of aflight and over the life of the = AUéO“TOb”es

. -- Engine
engine. -- Wind noise
Existing aircraft sound reduction technologies employ passive or static liner designs < Industrial environments

-- Manufacturing

that provide compromised performance over a diverse range of aeroacoustic Turbines
-- 1urpl

conditions throughout a flight. In addition, current technologies experience a decrease
in performance over their useful life. The adaptive impedance technology reactsin real
time to changesin flight maneuvers and can compensate for performance changes over

the life of the engine. PUBLICATIONS

Patent No: 8,111,832

The invention was devel oped to reduce noise problems associated with current
airplane engine designs. Other applications could include reduced automobile noise
and development of quieter manufacturing facilities. The liner relies on existing
industry technologies and can be easily adapted to work with current product designs.
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Attenuation

Best attenuation for uniform linear = 42.70
—— Adapting uniform liner terminates at maximum = 42.70
O Best Choice for Neighborhood Assessments
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FIGURE 1 - Adapting attenuation for 100Hz progression of impedance changes

National Aeronautics and Space Administration NASA's Technology Transfer Program
pursues the widest possible applications
of agency technology to benefit US
Langley Research Center citizens. Through partnerships and
licensing agreements with industry, the
Mail Stop 151 program ensures that NASA's investments
Hampton, VA 23681 in pioneering research find secondary

Z,s’-\?\’.geg.l_l%mhn | enEvEmEL v uses that benefit the economy, create
echnologygateway ail.nasa.go jobs, and improve quality of life.

The Technology Gateway
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