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1. SUMMARY 

1.1 This report concludes the Committee on Aviation Environmental Protection (CAEP) Working 
Group 1 (Noise) Task N04 “Monitor and report on the various national and international 
research programme goals and milestones. Review data on emerging technologies as it 
becomes available” for the present CAEP/13 cycle (2022-2024). 

1.2 The situation of noise technology research initiatives worldwide is reviewed, and a 
summary of the research activities is provided for each region. 

2. D ISCLAIMER 

2.1 This publication is provided as general information only and is not intended to provide 
specific legal advice for any individual and should not be relied upon in that regard. 

2.2 While every effort has been made to ensure the accuracy and veracity of the information in 
this publication, the International Civil Aviation Organization ( ICAO) is not responsible in any 
way for damages arising out of the use of these publications. Although ICAO relies on 
reputable sources and believes the information posted in publication is correct, and attempts 
to keep the information current, ICAO does not guarantee the accuracy or completeness 
of the information. 

2.3 The designations employed and the presentation of material on any map and/or Materials 
contained herein do not imply the expression of any opinion whatsoever on the part of 
ICAO. Nothing herein shall constitute or be considered as a limitation upon or a waiver of 
the privileges and immunities of ICAO. ICAO reserves the right to discontinue, change or 
modify this publication at any time without notice. 

2.4 Links to other websites or references to other organizations, products, services or 
publications do not constitute endorsement or approval by ICAO. ICAO makes no 
representations whatsoever about any other references and websites that you may access 
through these publications. ICAO will not be liable for damages arising from, but in no way 
limited to, the use of the information provided in the publications. 

3. INTRODUCTION - BACKGROUND 

3.1 The task of monitoring noise technology research programmes has been active since the 
CAEP/6 cycle. This has been the opportunity to develop a broader view of the research 
activity worldwide and place in perspective the aspirational goals established for the wider 
initiatives. 

3.2 The first noise technology workshop was held in São Paulo, Brazil, in December 2001, 
later the basis of a dedicated ICAO journal article. In the following cycle, IP/11 to CAEP/7 
reported in detail on the research situation as of 2006. A second noise technology 
workshop was held in September 2008 in Seattle, United States, as an introduction to the first 
Noise Technology Independent Expert Review (IER1). IP/26 to CAEP/8 documented the 
information presented at this occasion. Further updates on ongoing noise technology research 
programmes were subsequently provided at each CAEP meetings (IP/14 to CAEP/9, IP/ 10 
to CAEP/10, IP/ 11 to CAEP/11 and WP/36 to CAEP/12). 
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3.3 More generally, these reports to CAEP aim at complementing the technology review 
process implemented at less regular intervals (2008, 2011, 2017), while providing 
information from a different angle, representative of joint Government / industry efforts in 
implementing research initiatives. As such, it provides a good indication of the worldwide 
commitment to continuously supporting the technological side of the Balanced Approach. 

3.4 As for similar previous reports, the paper will cover known national and regional noise 
technology research initiatives and aims at providing an up-to-date view of ongoing and planned 
efforts with respect to their technical scope as well as their set objectives. 

4. OVERVIEW OF TECHNOLOGY PROGRAMMES AND 
RESEARCH INITIATIVES 

4.1 The situation of noise technology research initiatives worldwide as of May 2024 is 
summarized in Figure 1. It covers an 18-year period (2009-2029), providing an 
evolutionary perspective and clearly shows the last two decades of commitment of the 
States involved. 

 

Figure 1 - Committed Major National / Regional Initiatives as of May 2024 

4.2 In this light, it should be noticed that while the major initiatives reviewed in 2001 (United States 
(US), European Union (EU), Japan), at the occasion of the first noise technology workshop, 
have been sustained and generally expanded, new significant efforts have been initiated 
over the years in Brazil, Canada, Russian Federation and recently China, providing here the 
picture of a true worldwide effort. Specific National programmes also exist in France and the 
United Kingdom, examples of which can be found in Appendix B on the EU region. 

4.3 Going across the various programmes, general observations can be made concerning 
research goals and emerging technology trends. 

4.4 Research programmes set stretch goals (sometimes called aspirational) and consequently 
exhibit steeper progress slopes than supported by historical trends (which already includes 
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several steps of technology breakthrough). Typically, no explicit level of uncertainty is taken 
into consideration, being somewhat built-in the “stretch” nature of the goal. From a 
timeframe perspective, research goals also tend to consider the availability of validated 
novel technologies at TRL 6 (or below), not their successful implementation at industrial 
level (TRL 8). 

4.5 As pointed out in previous reports, the general trend for large research initiatives has been to 
address a global environmental agenda, trade-offs and interdependence aspects being 
considered in scientific and technical work programmes. It is also interesting to notice that 
innovative approaches investigating how an improved understanding of annoyance factors 
could better inform technology development efforts have recently emerged, widening the 
scope of technology related research even further. 

4.6 Highlights on emerging technologies are reported below: 

4.6.1 Concerning Open Rotors, after running a full-scale Counter Rotating Open Rotor in 
Europe in 2016, studies continue within the European Clean Sky and Clean Aviation 
project to further explore the integration aspects and interdependencies of the Open 
Rotor engine architecture. Furthermore, CFM launched the RISE project in 2021, 
kicking off a large commitment to accelerate the maturation of the Open Rotor 
architecture. Elements of the RISE development are being supported by the US 
Federal Aviation Administration’s CLEEN Programme and NASA Aeronautics. 

4.6.2 Concerning Advanced Propulsor Configurations, efforts within the US have focused 
on propulsion technologies that would be mature for the proposed single aisle 
replacement aircraft in the early 2030s. 

4.6.3 Concerning novel aircraft configurations, research performed by NASA is focused 
on the Transonic Truss Braced Wing (TTBW) configuration as a potential advanced 
contender for the single aisle replacement. Other configurations such as the Hybrid 
Wing Body (HWB) or Boundary Layer Ingesting (BLI) concepts continue to be 
studied as longer term configurations. 

4.6.4 Concerning Noise Reduction Technologies (NRT), it is worth emphasizing: 

• the important efforts carried out across all research programmes to 
provide airframe noise reduction solutions, in order to go along with 
forecast engine noise reductions. This is consistent with the now very 
significant weight of airframe noise sources observed in approach 
conditions; and 

• a renewed effort on acoustic liners technologies to accommodate future 
engine and nacelle integration constraints (low frequency sources, 
reduced available space, low weight requirements). 

4.6.5 Concerning regional noise research programmes, it should be noted that since the 
late 2020s timeframe there is a significant priority change in both Canada and the EU: 
In Canada, after several years of successful noise research programmes under 
GARDN and CARIC, research on aviation noise is no longer supported in a large, 
dedicated programme. Similarly, the EU aviation environmental research focus has 
changed towards climate change, resulting in very limited funding options for noise 
research. The large CLEAN AVIATION research project, started in 2023, has only 
Climate and CO2 related environmental objectives, no longer advocating quantified 
noise objectives, which were part of its predecessor project CLEAN SKY. However, 
for US research programmes, noise remains a priority and is balanced with climate and 
emissions objectives under CLEEN IV. 

4.7 It should at last be reminded that, beyond research goals, anticipated progress trends will 
remain conditioned by several success factors such as the capability to ensure viable 
industrial application for promising technology breakthroughs as well as the commitment to 
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maintain a steady funding support over a significant period of time. 

4.8 Summaries and more details of each research initiative represented in Figure 1 are provided 
in the appendices. 

4.8.1 US Noise Technology Research Programmes: An overview of the US Research 
Programmes dedicated to Aircraft Noise Reduction Technology is provided in 
Appendix A. 

4.8.2 EU Noise Technology Research Programmes: An overview of the EU Research 
Programmes dedicated to Aircraft Noise Reduction Technology is provided in 
Appendix B. 

4.8.3 Japanese Noise Technology Research Programmes: An overview of the Japanese 
Research Programmes dedicated to Aircraft Noise Reduction Technology is provided 
in Appendix C. 

4.8.4 Russian Noise Technology Research Programmes: An overview of the Russian 
Research Programmes dedicated to Aircraft Noise Reduction Technology is 
provided in Appendix D. 

4.8.5 Canadian Noise Technology Research Programmes: An overview of the Canadian 
Research Programmes dedicated to Aircraft Noise Reduction Technology is 
provided in Appendix E. 

4.8.6 Brazilian Noise Technology Research Programmes: An overview of the Brazilian 
Research Programmes dedicated to Aircraft Noise Reduction Technology is 
provided in Appendix F. 

4.8.7 Chinese Noise Technology Research Programmes: An overview of the Chinese 
Research Programmes dedicated to Aircraft Noise Reduction Technology is 
provided in Appendix G. 

5. CONCLUSION 

5.1 This status report concludes Task N04 “Monitor and report on the various national and 
international research programme goals and milestones. Review data on emerging 
technologies as it becomes available” for the present CAEP cycle. 

5.2 It is anticipated that the continuation of this activity will be supported as part of future work 
proposals, so that regular updates on research programmes keep being provided to CAEP, 
particularly during cycles where no noise technology review is planned. 
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The Sustainable Flight National Partnership (SFNP) has emerged as a primary focus for NASA 
subsonic transport aircraft research. The Transonic Truss-Braced Wing (TTBW) is the vehicle 
configuration for SFNP. While the stated goal of SFNP is a 30% fuel burn reduction for a 2030s EIS 
single aisle aircraft, noise and environmental compatibility are recognized as requirements for any 
aircraft system. The unique noise sources related to TTBW are being analysed as well as noise 
reduction for next generation propulsors, including Open Fans. FAA is a key partner in SFNP, and 
many technology synergies and collaborations exist between NASA and FAA. 
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As Advanced Air Mobility (AAM) missions emerge NASA has noise reduction and human response 
as primary components of the research effort which will be crucial in enabling this new market. 

 
Other novel aircraft configurations such as Blended Wing Body (BWB), Boundary Layer Ingestion 
(BLI) concepts and Distributed Electric Propulsion continue to be studied as longer term 
configurations. 
 

 
 

 

Small Core Gas Turbine for
5%-10% fuel burn benefit

Electrified Aircraft Propulsion for
~5% fuel burn and maintenance
benefit

Sustainable Aviation Fuels for
reduced lifecycle carbon
emissions

Model-based Systems Analysis
& Engineering provides digital
integration

Transonic Truss-Braced Wing for
5%-10% fuel burn benefit

High-Rate Composites for
4-6x manufacturing rate increase

Integrated Trajectory Optimization for
1%-2% reduction in fuel required

and minimization of contrail
formation

Sustainable Flight Demonstrator for
Transonic Truss-Braced Wing and

fully integrated associated
technologies

www.nasa.gov | 2

Sustainable Flight National Partnership
Accelerating Toward Net-Zero Greenhouse Gas Emissions and Reduced Non-CO2 Climate Impact in the 2030s

Next-generation transports using up to 30% less fuel, current and future fleets flying optimal trajectories, engines burning
sustainable aviation fuels for greater than 50% reduction in lifecycle greenhouse gas emissions
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Appendix B. EU Noise Technology Research 
Programmes 
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Appendix C. Japanese Noise Technology 
Research Programmes 
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Appendix D. Russian Noise Technology Research 
Programmes 
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Appendix E. Canadian Noise Technology 
Research Programmes 
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Appendix F. Brazilian Noise Technology 
Research Programmes 
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Summary

• AERO-Trends Consortium (2021 -25)

• PDNT í Platform for New Aeronautics  Technologies Development

(2024-2027)

• Experimental and numerical evaluation of the aerovibroacoustic

characteristics  of propellers  for e lectric propulsion aircraft (2024-2025)

• Silent rotors (2024-2025)

AERO-Trends
TOPICS:
 Noise Evaluation of Distributed Propulsion Concepts.
 Rotative Acoustics Sources Modeling.
 Assessment of Installation and In-flight Effects of Multiple Propeller con˛ gurations .
 Noise Module for Early Design Trade Offs and Multidisciplinary Optimization.

BRAZILIAN PARTNERS
 EMBRAER
 University of Sflo Paulo, Sflo Carlos (USP-EESC)
 Federal University of Santa Catarina, FlorianÔpolis (UFSC)
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Distributed Propulsion Rig (USP-EESC)

Propeller Noise Stationary Rig (UFSC)
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Silent Rotors
TOPICS:
 Comparative noise analysis of isolated rotor designs based on aeroacoustic measurements

on closed section wind tunnels.
 Closed vs open section wind tunnel corrections for aeroacoustic measurements of isolated

rotors

BRAZILIAN PARTNERS
 Technological Institute of Aeronautics (ITA), Sflo JosÂdos Campos
 CNPq (Brazilian Government Agency)
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Appendix G. Chinese Noise Technology Research 
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