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Motivation

« Advanced operational procedures allow for increased
precision in aircraft navigation, which has resulted in a
concentration in flight tracks and an increase in noise
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« The increased navigational precision from advanced
operational procedures also creates opportunities to design
noise abatement procedures through:

« Vertical flight profile modifications
- Lateral flight track modifications

« The goal of Ascent Project 23 is to identify noise abatement
procedures for performance based navigation (PBN), and to
develop a noise evaluation framework to analyze the noise
impacts of these procedures.

Project 23 Analysis Tools

« Noise analysis for this project is done using tools developed
during Phase 1 of Ascent Project 23

Noise Modeling Framework

Performance Model Inputs:
i - Procedure Definition:
Operating/mission parameters Aircraft Lateral Path

Aircraft sizing/performance parameters Type Speeds
Configuration

Engine sizing/performance parameters
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Flight Procedure:

Flight Thrust, velocity, position,
Performance Model Outputs: R 19 | gear/flap settings per time
> Procedure I
-0 . | Aircraft/engine Generator =
performance
& geometry

Noise Model Control Inputs:
Propagation Settings
Observer Locations
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Noise Grids | >

« AEDT is the industry standard for noise analysis and is used
in evaluating lateral flight track modifications

« ANOPP is a physics-based noise model which allows for
evaluation of vertical flight profile modifications
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PBN-Enabled Advanced Operational
Procedures at Boston Logan Airport

« Boston Logan Airport is analyzed as a case study based on
a Memorandum of Understanding between the FAA and

Massport

Noise Complaints and Flight Tracks at BOS
Before and After Advanced Operational Procedures
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Stakeholder Outreach

Stakeholder outreach includes:
« Community input
* Massachusetts Port Authority
+ FAA Office of Environment and Energy
* FAA Regional Office
* FAA Order 7100.41 Full PBN Working Group
 HMMH Consulting
« Political representatives
« Air Traffic Control Tower and TRACON
« Airline operators and Airlines 4 America
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Block 1 Recommendations

Clear noise benefit, no equity issues, limited operational/
technical barriers

* Block 1 Recommendations published December 2017 and
currently under review by the FAA .41 Working Group
Block 1 Report Link: http://hdl.handle.net/1721.1/114038
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D = Dep.

A = Arr.

1-D1 Restrict target climb speed for jet departures from Runways 33L Reduced airframe and total
and 27 to 220 knots or minimum safe airspeed in clean noise during climb below
configuration, whichever is higher. 10,000 ft (beyond immediate

airport vicinity)

1-D2 Modify RNAV SID from Runway 15R to move tracks further to the Departure flight paths moved
north away from populated areas. north away from Hull

1-D3 Modify RNAV SID from Runway 22L and 22R to initiate turns Departure flight paths moved

sooner after takeoff and move tracks further to the north away
from populated areas.

north away from Hull and
South Boston

1-D3a Option A: Climb to intercept course (VI-CF) procedure

1-D3b Option B: Climb to altitude, then direct (VA-DF) procedure

1-D3c Option C: Heading-based procedure

1-A1 Implement an overwater RNAV approach procedure with RNP Arrival flight paths moved
overlay to Runway 33L that follows the ground track of the jetBlue | overwater instead of over the
RNAV Visual procedure as closely as possible. Hull peninsula and points

1-Ala Option A: Published instrument approach procedure further south

1-A1b Option B: Public distribution of RNAV Visual procedure
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Departure with Different Climb Speeds
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Lateral Modification of PBN
Procedures

Noise-driven PBN
procedure design has the
potential to reduce
population noise exposure
Analyzing a variety of
candidate RNAV and RNP
procedure concepts at
Boston Logan Airport to
address community noise
concerns

Noise impact assessed

i i i Example low-noise overwater RNAV instrument
using PI‘OjeCt 23 analytlcal approach procedure to Runway 33L at BOS with
approach and toolset LAMAX noise contours
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Reduced Speed Departures

» Application of physics-based framework reveals overall
noise reduction through reduced speeds on departure
due to reduced aerodynamic noise

« Estimates of noise impacts of reduced speed departures
being refined. Validation will be pursued under
ASCENT-44.

Initial climb speed
*V2+15

Thrust reduction height

* Select clin Reduced
eded Acceleration height
nef ) Speed * Retract flaps on schedul

e
Modified Thrust
reduction height / /w
N_—

/. /
——
VR “— N
* Rotate Acceleration height
* Retract flaps on schedule

[Posiﬁve rate of climb

* Refract gear

Limit climb speed on RNAV SID departures to reduce airframe
noise contribution (i.e. 220 Knots through 10,000’)
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Block 2 Procedure Options

More complex due to potential operational/technical barriers or
equity issues

Dispersion

« Community interest in dispersion in response to concentration
of flight tracks

* Tool development and analysis allows communities to discuss
the equity issues regarding dispersion

* N Above metric used to communicate analysis results

* Methods of introducing dispersion include altitude-based

dispersion, controller-based dispersion, and divergent
headings.

Somerville
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Approach Configuration Modifications

« Delayed landing gear extension can allow for noise reduction of
as much as 4dB L, .., at extension location

« Other approach configuration modifications include steeper 3.2°

approaches and continuous descents
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Next Steps

« Continue analysis of specific advanced operational procedures
at Boston and other airports of interest

« Evaluate operational barriers to entry for advanced operational
procedures in coordination with impacted stakeholders

« Develop implementation and test plan for promising procedures
evaluated using the Project 23 analysis framework, such as
reduced speed departures

Contact Information

R. John Hansman rihans @mit.edu Greg O’Neill mglack@mit.edu
Luke Jensen liensen@mit.edu Clement Li clementl@mit.edu
Jacquie Thomas thomasj1 @mit.edu Alison Yu alisonyu@mit.edu




