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Agenda

• Project introduction
• TechnologiesTechnologies
• Test facilities
• Technology Evaluation
• Sample of preliminary results• Sample of preliminary results
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Project Coordinator : Snecmaoject Coo d ato S ec a
No. Of Partners : 47
Objectives :

 2,5 dB Noise reduction per operation

 Validation of Generation 2 Noise Technologies up to TRL5Validation of Generation 2 Noise Technologies up to TRL5

 Integration and trade-off studies.

 Identification of applicability over the product range

Project Duration : 4 years (2009-2013)oject u at o yea s ( 009 0 3)

Total Budget: 30 M€
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OPENAIR Aircraft Noise Projects Roadmap
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Noise Reduction Objectives & Technology Paths: ACARE VisionNoise Reduction Objectives & Technology Paths: ACARE Vision
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OPENAIR Partnership
• 47 partners:

– 20 Industries
– 21 Research Institutes
– 6 SMEs

– 15 countries
• 12 EU states
• 3 non-EU states (Swiss, Russia & Egypt)

Industry Research Institutes SME
AEROSTAR FR Andreev Acous. Inst. RU INASCO GR
Airbus Deutschland DE ASU Cairo EG ARTTIC FR
Airbus France FR CEPr FR NASTECH IT
Airbus UK UK Chalmers SE CTTM FRAirbus UK UK Chalmers SE CTTM FR
Aircelle FR CIRA IT FFT BE
ATMOSTAT FR CNRS FR Microtech PL
Avio IT COMOTI RO
Bombardier UK DLR DE
Dassault FR EPFL CHDassault FR EPFL CH
EADS DE Imperial College London UK
GKN Aerospace UK IVTAN RU
ITP ES KTH Stocholm SE
Messier-Dowty FR NLR NL
PFW Aerospace DE ONERA FRp
QinetiQ UK Tsagi RU
Rolls-Royce DE DE Univ. of Patras GR
Rolls-Royce UK UK Univ. of Madrid ES
Snecma FR Univ. of Roma Tre IT
Snecma Propulsion Solide FR Univ. of Southampton UK
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Volvo Aero SE Univ. of Cambridge UK
VTT FI



OPENAIR Engine Technologies
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OPENAIR Airframe noise: Main Innovations

Adaptive 
Sl t

Optimised 
Sl iSlat gap Slat settings

Flap side edge 
treatement

Low noise LG 
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OPENAIR Airframe noise: Innovative concepts
Spoiler

Slat chevrons +++++
+

Perforated sheet metal 
with Kevlar cover to fold 

Wing 
surface

-+-+Hinge line
inwards when spoiler is 
Retracted.

Spoiler with folding fences 

Fractal spoiler

Downstream body

Perforated 

Flow

trailing edge

Splitter
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Main Test FacilitiesMain Test Facilities 

•QQ NTF Noise Test Facility
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Main Test FacilitiesMain Test Facilities 

• ATA CEPRA19 Exhaust rig
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Main Test FacilitiesMain Test Facilities 

• DNW LLF Large Low Speed Facility
Main Landing Gear
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Main Test FacilitiesMain Test Facilities 

• AneCom UFFA/MFR  Troubadix Fan rig

•Duct linersDuct liners
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•Outlet Guide Vans
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Main Test Facilities

• RACE Fan rig

Main Test Facilities 

• RACE Fan rig
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Jet Noise reduction

Di l t i l B i Di h• Dielectrical Barrier Discharge 
(DBD) on the inner surface of 
nozzle: creation of longitudinal 
vortex pairs for mixing controlvortex pairs for mixing control 
and noise reduction

V. Kopiev et all V. Kopiev et all –– International Workshop International Workshop 

on Magnetoon Magneto--Plasma Aerodynamics 2010Plasma Aerodynamics 2010
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Slat noise

Sl t tti i tiSlat setting variations 
• Slat noise CAA 

(Computational Aero-
Acoustics) simulation resultAcoustics) simulation result 
for a conventional slat 
setting at a typical 3-
element high-lift systemg y

• sound wave propagation 
simulation to study various 
gap dimensions.
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F t l S ilFractal Spoilers
Traditional spoilers generate a low frequencyTraditional spoilers generate a low frequency 
noise due to the re-circulating bubble.

Fractal spoilers are able to sho a noiseFractal spoilers are able to show a noise 
reduction in the low frequency range and a 
noise increase in high frequency. Resulting 
overall noise level will be loweroverall noise level will be lower.

On a wing section, the fractal spoilers have 
h h h lif d d

U

shown to have the same lift and drag 
characteristics as traditional solid spoilers.

U∞

JJ NedicNedic et al “Aeroet al “Aero--acoustic performance of fractal spoilers”acoustic performance of fractal spoilers”
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J. J. NedicNedic et al. Aeroet al. Aero--acoustic performance of fractal spoilers , acoustic performance of fractal spoilers , 
AIAA 49th ASM Conference, Orlando, Florida, AIAAAIAA 49th ASM Conference, Orlando, Florida, AIAA--20112011--10841084
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• Configuration matrix example, using a wide range of aircraft 
d

Technology Evaluation

products
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Technology Evaluation: Key Elements
Technology EvaluationTechnology Evaluation

Technical Evaluation Economic Evaluation Cost / Benefits Analyses

V l f h lTechnical Potential & 
impacts

 Noise
 Emissions

Operational Economics
 Operating costs
 Value of noise 

reduction

Value of technology 
assessment to Virtual 
Platforms

 I di id l Emissions
 Design requirements
 Integration issues
 Performance
 Weights

reduction  Individual 
technologies
 Packages of 

technologies
 A hi t Weights

 Tools

 Trade-offs

 Achievements versus 
objectives
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Ai t N i St d lAirport Noise Study example

•Footprint comparison

•Fleet equipped with and without Low 
Noise TechnologiesNoise Technologies

•Unit: Lden

•Airport: Representative large European 
airport

Lden = Level day-evening-night = Noise level for 24 hr period
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Lden  = Level day-evening-night = Noise level for 24 hr period 
with penalty for evening (+5 dB) and night (+10 dB)
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Thank YouThank You
forfor

Your AttentionYour Attention
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