
Delft, September 10, 2015 

Presenter: 

Michael Pott-Pollenske (DLR)  

Authors:  

Michael Pott-Pollenske (DLR) 

Cedric Leconte (Airbus) 

Thierry Rougier (MBD) 

FIRST WORKSHOP 
Analysis of Acoustic Wind Tunnel Test in the NWB on Gear-
wake Flap Interaction Noise 



ANALYSIS OF ACOUSTIC WIND TUNNEL 

TEST IN THE NWB ON GEAR-WAKE FLAP 

INTERACTION NOISE 
Michael Pott-Pollenske , DLR 

AFLoNext Workshop 2015, 10 September 2015, Delft, The Netherlands 

 

September 2015 2 



Outline 

Å Motivation 

Å High lift system and landing gear configurations 

Å Wind tunnel test setup 

Å Acoustic data analysis 

Å Summary and Conclusions 

September 2015 3 



Motivation 

Airframe noise is a major source of 
overall a/c noise in approach  
conditions  

Former studies, e.g. conducted  
within SILENCE(R), revealed the 
importance of gear-wake / flap  
interaction noise 

 

Objective in AFLoNext 

\ Identify and quantify gear-wake / flap  
interaction noise for a realistic 3-
dimensional high lift system and 
landing gear  
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Source: Airbus-F 



High lift system and Landing Gear 
Configurations 
 

4 High Lift Configurations A320 

\ Conf. 3        (flaps 20°) 

\ Conf. Full A (flaps 35°) 

\ Conf. Full B (flaps 40°) 

\ Clean 

 

3 Standard Landing Gear 
Configurations 

\ No gear 

\ Baseline landing gear 

\ Low noise landing gear 
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10ACOUS semi span model in DNW-NWB  



Wind Tunnel Test Setup and Test Conditions 
 

Aerodynamic hysteresis polar for every high lift configuration 

\ Wind speeds: 50 and 63 m/s  

\ AoA range: -5° Ò a Ò 15°, Da = 1° 

 

Aerodynamic polars for every HL/LG configuration  

\ Wind speeds: 50, 57 and 63 m/s 

\ AoA range: 3° Ò a Ò 13°, Da = 2° 

 

 

Acoustic measurements 
(array and single microphones) 

\ Wind speeds: 50, 57 and 63 m/s 

\ AoA: 7° and 8.7° 
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Global Aerodynamic Data Analysis 

Inboard wing main section (fully installed with pressure taps) 

\ Geometrical angle in WT set by adaptation to cp distribution of CFD (Da=+3°) 

\ Excellent agreement on all components for MLG up case 

\ Clear lift loss on rear wing and flap due to MLG deployment 

\ Differences in flow separation on flap at least aided by Re effect 
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 CFD 

 WTT 

MLG up, Conf. 3, AoA=6° MLG down, Conf. 3, AoA=6° 



Effect of Landing Gear on Farfield Radiated 
Noise 

Å Landing gear noise exceeds high lift noise 

Å Difference diminishes from Conf. clean to Conf. full 
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Conf. 3 ïno landing gear Conf. 3 ïbaseline landing gear

alpha 7° / Uinf = 63 m/s
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Dpt 301 Config: A320 CLEAN - No LG

Dpt 328 Config: A320 CLEAN - baseline w/o cavity

Dpt 160 Config: A320 CONF 3 - No LG

Dpt 205 Config: A320 CONF 3 - baseline w/o cavity

Dpt 502 Config: A320 CONF FULL A - no LG

Dpt 505 Config: A320 CONF FULL A - baseline w/o cavity

10 dB

Noise level increase 

due to high lift conf. 

and deployed LG 



Noise Sources at Gear and Flap Position ï 
View on max. Level Noise Sources 
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Noise Source Distribution Analysis for 0° 
and 20° Flap Deployment Angle 
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Low to medium frequencies: 

Extended source area including  

flap leading edge for Conf. 3 (dF=20°) 

Medium to high frequencies:  

Mainly landing gear noise,  

negligible effects on slat and flap  


