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Committee on Aviation Environmental
Protection (CAEP) — Working Group 1 — Noise

ENVIRONMENT

1977 e Established by the ICAO Council
(Enfiﬁ‘sEiEns) in 1983, superseding the
Committee on Aircraft Noise

(CAN) and the Committee on
Aircraft Engine Emissions (CAEE)

ACCS
Aviation Carbon
Calculator

Support Group CAEP
Up to CAEP/10 FESG

ISG Forecast and
Impacts and Economic
Science Group Analysis Support
Group

MDG
Modeling and
Database Group

WG2 A GMTF
. FTF Global MBM
Airports and . q
. Alternative Fuels Technical Task
Operations
Force
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« |[CAOQO adopted its first noise Standard in 1972

Annex 16, Chapter 2 Extraordinary session Annex 16, Volume I, Chapter 4 Annex 16, Volume |, Chapter 14
ICAO adopts noise of ICAO Assembly ICAO adopts more stringent CAEP recommends an increase in
standard for new adopts phase-out of noise standard for new subsonic stringency in the noise standard for new

subsonic jet Chapter 2 aeroplanes jet and heavy propeller-driven subsonic jet and heavy propeller-driven
aeroplanes (1972) (1990) aeroplanes (2001) aeroplanes (2013).
4 Annex 16, Chapter 3 ) /
ICAO adopts more \
stringent noise standard Phase-out of
for new subsonic jet and Chapter 2 ICAO 33" Assembly
propeller-driven aeroplanes adopts the Balanced

\_ aeroplanes (1977) ) begins (1995) Approach to Noise

Management (2001)
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$8F [ICAO  ENVIRONMENT Reduction of noise at source

Manufacturers’ new
technologies have

produced significant noise 1gg%
reductions. =

Noise certification is based 0 -
on aircraft performance 75% Quieter

(airframe + engine).

ICAO Annex 16, Volume |
contains the aircraft noise
Standards.

Environmental Technical 0% . . . . |
Manual (Doc 9501) 1960s 1970s 1980s 1990s 2000s

contains the procedures
for noise certification of
aircratft.

. ICAO 2014



OAC/.,
o" o
Tprans

%@ [ICAO  ENVIRONMENT Noise Standard Principles

e

Standards f

. ICAO 2014



£ [ICA0 ENVIRONMENT

ICAO Noise Standards
Annex 16, Volume |

l ICAD 2014
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% ICAO  ENVIRONMENT Noise Standard Principles

“The prime purpose of noise
certification is to ensure that the
latest available noise reduction
technology is incorporated into Protection
aircraft design demonstrated by -
procedures which are relevant to
day to day operations, to ensure
that noise reduction offered by
technology is reflected in

reductions around airports.”

The seventh meeting of the Committee on Aviation
Environment Protection (CAEP/7), 2007

3
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Noise Certification Reference Points

Aircraft Noise Certification

Aeroplane acoustic certification involves measuring the noise level of an
aircraft in Effective Perceived Noise Level (EPN) dB at three reference

points:

Fly-over: 6.5 km from the
brake release point, under
the take-off flight path;

Sideline: the highest

noise measurement
recorded at any point 450

m from the runway axis
during take-off; N

Nox. Toke-ot — 4 |

thrast  °

Cutback thrust / :ﬁ/

= 1000t

Toke-off / Flyover

SN
Approach: 2 km from the “ e
runway threshold, under Y =

Toke-off | Sideline

~| 6500m

the approach flight path. Approoch

2000 m

40 m

Cumulative levels are defined as the arithmetic sum of the certification

levels at each of the three points.
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Aircraft Noise Certification

330.0 ¢
320.0 -
310.0- Applicabl Cum Margi
Chapter pplicable um Margin
300.0 = Chapter 2 Year (EPNdB)
S 2900 Chapter 2 2 1972 Ch.3~-16
o Chapt
Y5800 apter3 3 1978 0 (Ref)
270.0 - Chapter 4 4 2006 Ch. 3 +10
- Ch. 3 +17
200.0 14 2017 & 2020 o
250.0 - (Ch. 4 +7)
240.0 =
230.0 T T 1
1.0 10.0 100.0 1000.0
MTOM (tonnes)
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% [ICAO  ENVIRONMENT Aircraft Noise Certification

 Annex 16, Volume | also contains:

— Standards for Propeller Driven
Aeroplanes, Helicopters and Tilt-
rotors;

— Detalls on: noise monitoring, airport noise
assessment and the Balanced Approach to Noise
Management;

— Appendices on the evaluation methods for noise
certification;

— Guidance material on the calculation of noise limits,
APU noise, noise documentation administration and
land use planning.
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ICAO Noise Goals
. - |
Independent Experts Review on Noise Technology
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ICAO Noise Goals - Independent Experts

& [ICA0 ENVIRONMENT , ,
Review on Noise Technology

Summarised the status of
new technological advances
(novel aircraft and engine
concepts):

— Looking at 2020 and 2030
time horizons (e.g. open
rotor, geared turbofan,
blended wing body, etc)

NACRE Proactive Green Concept

Systemready for full scale deployment

System incorporated in commercial design

Integrated pilot system demonstrated

Prototype system verified

Laboratory testing of integrated system

Laboratory testing of prototype component or process

Critical function: proof of concept established

Technology concept and/or application formulated

Basicprinciples observed and reported
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Setting ICAO Noise Goals - Independent
Experts Review on Noise Technology

Cumulative Noise Level, EPNdB

Mid-Term (2020) Cumulative Noise Goals at TRLS (including Large Turboprops).

310

270

240

w——Chapter 4 Limit

~@- Mid-Term Goal for Turbofans
——— Miid-term Upper Bound

e WiE40rm Lower Bound

=~ Large Turboprop Goals
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Setting ICAO Noise Goals - Independent
Experts Review on Noise Technology

[ ong-Term (2030) Cumulative Noise Goals at TRLE (including CROR for SMAZ).
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|ICAO Current Noise Work

2013-2016
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¥ |ICAO ENVIRONMENT Current Work — Noise Standards

 CAEP (through WG1) continues to maintain
and work towards updating Annex 16 during
the CAEP/10 cycle.

* Work on interdependencies related to noise
and emissions standards.

» Continue to work on noise certification
standards for supersonic aircratft.

* Develop a new certification
scheme for future
supersonic aircratft.

Main Components of the Sonic Boom Carpet
(from Maglieri and Plotkin, 1991).

(g i\i;

ﬁ ICAO 2014




[ICAO  ENVIRONMENT Current Work — Noise Technologies

« Monitor research and report on various national
and international research programmes.

NASA FW
NASA QAT

X-NOISE & Associated Level 1 Projects

SILENCE(R) OPENAIR

NASA ERA

FAA CLEEN

Aircraft/ Engine Level 2 Projects: NACRE / VITAL / DREAM

ESPR Projectfor SST | Feasability Study for SST
ECO Project (Environmentally Compatible Engine for
Small Aircraft )

ASETProgram JAXA Projects (Civil Transport Technology / Clean Engine) JAXA ECAT (TBD)

CLEAN SKY

Environmentally-Friendly, High
Performance Small Aircraft

GARDN & Associaled Projects

National Programme St.1 National Programme Stage 2 National Programme 2010-2025 >

2001 | 2002 2003| 2004 | 2005| 2006| 2007| 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
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[ICAO  ENVIRONMENT In conclusion......

« ICAO’s role is to provide a global forum to develop a
commonly-agreed solution among Member States:

— Consists of a variety of measures
— Harmonized and balanced manner.

« |CAQ, through CAEP, will continue to update the
Standards for noise in Annex 16, involving:

— Monitoring research and technology developments;
— Review of the latest technology developments;
— Consideration of the interdependencies.
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For more information on ICAQO activities on
Aircraft Noise...

cunern ICAO Web Page
WWW.ICao0.Int/

THANK YOU

Destination Green
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