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Progress In Commercial Aircraft Noise Reduction
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TopICS

Noise metrics

Health effects

ICAQ’s Balanced Approach
Challenges faced by Airports




Noise Terminology

Common Qutdoor
Sound Levels

Commercial Jet Flyover at 1000 Feet

Gas Lawn Mower at 3 Feet

Diesel Truck at 50 Feet

Concrete Mixer at 50 Feet

Air Compressor at 50 Feet

Lawn Tiller at 50 Feet

Quiel Urban Daytime

Quiet Urban Nighttime

Quiet Suburban Nighttime

Quiet Rural Nighttime

Noise Level

dB(A)
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Common Indoor
Sound Levels

Rock Band

Inside Subway Train (New York)

Food Blender at 3 Feet

Garbage Disposal at 3 Feet
Shouting at 3 Feet

WVacuum Cleaner at 10 Feet
MNormal Speech at 3 Feet

Large Business Office

Dishwasher Next Room

Small Theater, Large Conference Room
(Background)

Library

Bedroom at Night

Concert Hall (Background)
Broadcast and Recording Studio

Threshold of Hearing

1 Hour

24 Hours

Identical DNL Levels
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Potential Health Effects of Noise

Noise exposure (sound level)

Direct pathway ) Indirect pathway )
Disturbance of activities, sleep, communication

Sleep
Cogritive and emotional response

Hearing loss

Annoyance

Physiological stress reactions (homeostasis)
Autonomic nervous system Endocrine system
(sympathetic nerve) (pituitary gland, adrenal

Risk factors

Manifest disorders

Cardiovascular diseases
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Source: Card cular Effects of Noi n Man — Wolfgang Babisch, 2015 ASA Meeting

Auditory:

= Hearing loss
Non-auditory:

= Annoyance

= Speech disruption
= Sleep disturbance

= Learning/cognitive impacts



ICAQO’s Balanced Approach to Noise

Reduction of
Noise at Source (((@
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Reduction of noise at the source

= Engine Technology: = Engine Technology: = Airframe technology
e Ultra-high Bypass e Ultra-high Bypass e Structurally Efficient Wing
* Enhanced efficiency compressor * Enhanced efficiency compressor Technology

* Enhanced efficiency high * Enhanced efficiency HPT
pressure turbine

CLEEN I: Ultra-High Bypass (UHB) Propulsor BOEING
(Short Inlet, Low Pressure-Ratio Fan) CLEEN Il Structurally Efficient Wing (SI%LW) Technology
Demonstrations - Upper Skin A
- BMS8-176 507
CLEEN II: Enhanced Efficiency HPT Vit e, ke o
« Advanced aerodynamics - Braided carbon fiber
= Advanced cooling & durability lf@:ﬁﬁ.‘mm i
« Blade Strii
-sn:r.e: s /;erskin
- Resininfused - Advanced IMs
- Ea-bonded to upper skin Nan-tradational lamina
«5Spars - Integral Stringers.
Advanced IM+
o
. « Ribs {fuel and dry bay)
§ - ACuell
T
— T = Ribs (dry bay)
T - Stamped thermoplastic CFRP

CLEEN II: Enhanced Efficiency Compressor
+ Advanced aerodynamics
= Advanced airfoil/cavity optimization

+Rib (dry bay)

Source: Pratt & Whitney, 2019 Source: Honeywell, 2019 Source: Boeing, 2019



Land Use Planning and Management

7, THE PORT AUTHORITY OF NY & NJ

| Newark Liberty International Airport
HKirport Moise Compatibility

Part 150 Stu

2019 and 2024 Noise Exposure Maps

= Local governments are usually responsible for land zoning
= Noise-sensitive areas should be avoided

= Air Navigation Service Providers should consider land use
= Aviation stakeholders must work with local governments

= Some governments have created national policy to restrict
residential growth/encroachment near airports

Single Family Residential

® |n high noise areas, existing homes and schools may be
retrofitted with sound insulation and alternative
ventilation

= Airport operators can purchase homes in high noise areas



Noise Abatement Operational Procedures

= Preferential flight track or
runway use

= Performance-based navigation

= Noise abatement take-off or
approach procedures

= Moving the nominal takeoff or
landing points on the runway

= Restrictions on engine run-ups
and/or ground equipment
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Operating Restrictions

= Curfews

" Operational noise limits i.e. nighttime
restrictions

= Noise quotas/budgets/charges
= Cap rules and non-additional rules
" Preferential runways

= Restrictions related to the use of
ground infrastructure
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Aircraft Annoyance Factors

« Sound level

« Duration

« Number of events
« Tonal quality

« Noise-sensitivity

+ Age

- Gender y
« Cultural expectations |
- Employment status &

Gna

+ Time of day
- Home construction/

insulation

« Outdoor living

expectations
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Thank you!

Mary Ellen Eagan
meagan@hmmbh.com
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