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ÅAirframe noise is dominated by 
landing gear noise during approach 
phases. 

 

ÅThese elevated noise levels yield 
negative consequences such as*; 

VSleep disturbance 

VArterial hypertension 

VHearing Impairment 

VLearning difficulties, e.t.c 

 

ÅTherefore, landing gear noise 
reduction is a major research and 
industry concern 

 

 

 

W. DobrzynskiΣ ά!ƭƳƻǎǘ пл ȅŜŀǊǎ ƻŦ ŀƛǊŦǊŀƳŜ ƴƻƛǎŜ ǊŜǎŜŀǊŎƘΥ ²Ƙŀǘ ŘƛŘ ǿŜ 
achieve" Journal of aircraft, vol. 47, no. 2, pp. 353-367, 2010. 
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Aerodynamic Noise Generation Theories 

ÅLighthillõs Theory for Unbounded Flows  

 

ÅCurleõs Theory For Solid Bounded Flows  

 

ÅFfowcs  Williams & Hawkings  (FW-H) Theory 

for Solids in arbitrary motion  

Quadrupoles !! 

Dipoles !! 

Sound Intensity Acoustic Power 

INTRODUCTION 

Couple CFD to FWH Analogy  
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URANS 
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Aircraft Landing Gears Noise: Predictions 

LBM 

INTRODUCTION 
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Landing Gears Noise Reduction Treatments 

INTRODUCTION 
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ÅDNS, LES or  Lattice Boltzmann method (LBM) 
 

 
 

aΦ aǳǊŀȅŀƳŀΣ ¸Φ ¸ƻƪƻƪŀǿŀΣ YΦ ¸ŀƳŀƳƻǘƻΣ ŀƴŘ ¢Φ IƛǊŀƛΣ ά, vol. 85, pp. 114ς124, 2013, 
Computational study of low-noise fairings around tire-axle region of a two-wheel main 
ƭŀƴŘƛƴƎ ƎŜŀǊΣέ Computers & Fluids 

 

CURRENT CHALLENGES 

Computational Intensive 

Numerical Approach For Wire Mesh Effect on Landing Gear Noise 

ÅNumerically Resolving mesh screens as low noise treatments for Landing gears is 
an expensive computational task, which is often unrealistic due to tiny length 
scales involved. 
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ÅVolume-Averaged Method (VAM)   
 
A modified Navier-Stokes equation is used to describe flow within a porous zone 
 

 

CURRENT CHALLENGES 

ÅTherefore, an alternative approach is proposed here. This alternative approach 
should account for the major effects of a woven wire mesh screen (pressure 
drop, velocity change, turbulence effect and self noise). 

 
 

Momentum 
Source Term 

Viscous loss term inertial loss term 

Numerical Approach For Wire Mesh Effect on Landing Gear Noise 
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Å Porous Modelling utilizing a Brinkman-Forchheimer modified Navier Stokes equation 
within a porous zone, accounts for modified pressure drop and velocity reduction 
characteristics 
 

 

Wire screens loss coefficient 

Momentum 
Source Term 

Viscous loss term inertial loss term 

POROUS ZONE MODELLING APPROACH 
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Å Previous approach does not account for turbulence effect of wire screens!!!  
 

POROUS ZONE MODELLING APPROACH 
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Å To propose and implement an alternative approach of modelling woven wire mesh 
screens for low noise treatment applications within a CFD domain in a non-computational 
expensive manner. 
 

Å To implement woven wire screens pressure drop and turbulence reduction into a modified 
Volume Averaged Method (VAM). 
 

Å To test the modified VAM modelling approach on a realistic representation of an aircraft 
main landing gear (MLG). 
 

Å To show that the implementation of this approach represents a good alternative to more 
expensive means of fully resolving the effect of wire screens upstream or wrapped around 
landing gear models within a CFD domain. 
 

Å To validate CFD numerical acoustics results against experimental campaign tests of 
ALLEGRA project. 
 

 
 

 

RESEARCH AIMS 
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Pininfarina Wind Tunnel features: 

Á Jet section: 11 m2 (semi-circular) 

Á Max speed: 260 km/h (empty test section) 

Á BNL: 68 dBA at V = 100 km/h 

Á Turbulence intensity: 0.3% 

ÁTest Section: 8m x 9,6m x 4,2m 

 

ALLEGRA specifications: 
 
× Full representation of the landing gear detail and associated 

structures (e.g. bay cavity, bay doors, belly fuselage etc.) are 
included and addressed at a realistic scale. 
 

× The Nose Landing Gear is designed at full scale and the Main 
Landing Gear at half scale. 
 

× Implementation of low-noise technologies. 

Wire mesh 
-5dB 

4000 Hz 

�¼
L 
ß
Þ�¨  

ALLEGRA EXPERIMENTAL SETUP 


