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ACARE 2020 Objectives :
- CO2 emissions reduced by 50%
- NOx emissions reduced by 80%

- Minus 10 dB per certification point between
2000 and 2020

Main objective of the project : To bring to TRL5 the U-tail concept :

- To reduce noise by shielding engine from the ground and reflecting noise upward

- Negligible impact on the carbon footprint.

jet noise
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v" Concept and detailed design
v" Wind tunnel test at DNW

v Full scale ground test at Istres 4 /

v" Conclusion
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. . . | Engine burst | )
U tail designed for acoustic > Engine Jet
ressure
shielding capacity. Bulkhead : Ground
PP PP PP PP r s HT location Clearance

for acoustic
consideration

— Review of the selection process for the aft-body : ranking of the candidate concept
with penalties (drag and mass) take into account in the Overall Aircraft Design.

YAV

Acoustic shielding and aerodynamic validation:
Simulation and testing

——> Structural design (loads and flutter):

L
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A New turbulence model for CFD
computations leads to accurate ,"
comparison with test results Clean Sky

Ce document est la propriété intellectuelle de Dassault Aviation. Il ne peut étre utilisé, reproduit, modifié ou communiqué sans son autorisation. Dag:ult Aviation Proprietary Data



Acoustic testing: U tail shielding and
LSBJ airframe noise

Measurement of Modal content in the nacelle with
TPS thanks to kulites.

3 lines of 13 microphones for the far field noise

= 140 microphones DNW array for the noise sources
localization
= |INCAS array
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Noise
Reduction

TT at DNW: effect. measurement

Installed Engine

Isolated Engine

Measurement of isolated and
it - insta”ed engine on ﬂyover
microphones

42 51 122
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v’ Calculation of transposition Matrix between fan and far-field microphones, for installed
and isolated TPS '

v ONERA post processing of kulites measurement: application of modal amplitude of
propagating modes

0,00 2,00 4,00 6,00 8,00 10,00 12,00 1400 16,00
AAAAAA

_ Installation effect = delta between isolated and installed Clean Skg
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Cross tail N

4 U tail ST =
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* U tail gouverne -30° e " -

Directivity :broadband noise 100Hz-60KHz
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Landing configuration Landing gear only

5 1250 H= g hlghllft 1250 Hz
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1 Main and auxiliary

(¥ landing gears
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Complementary to LSBJ at DNW WT testing, this test was investigating several fields
involved in U-Tail aircraft architecture:

Far field acoustic shielding capacity of U-tail

- Validate shielding prediction methodologies with real engine noise
sources - scale 1

- Assess the expected noise shielding levels and consequently confirm the
acoustic benefits of the innovative aft-body configuration

Thermal and acoustic fatigue
- Assess impact of the proximity of the engine jet (temperature, vibration)
on the structure (metallic or composite) with respect to acoustic fatigue

iIssues
9
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SHIELD: Fatigue and t

Identification of the environment
- Successful measurements of the influence of relative position (X and Z) on vibration level
- Impact on panel sizing to be analyzed

[

Manufacturing 7 Estimated engine jet

Distance to center engine axis in multiple of engine diameter
o

.
|
. i rf Vibration level
— ererence oy
positions Reference position X=0D
Delta dB versus acous(l;((::f[a)gg)ue substantitation limit Delta dB versus acous(h;:f:ttljg);ue substantitation limit
- The different positions are not temperature limited
Clean Sky
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_~SHIELD: Acoustic shie measurements

et

Design

Manufacturing

good fan noise shielding (high frequencies)

4000 -

Close to engine exhaust: 1

- Max 52 90 100 110
shielding

Ground test verifies the importance of U tail position regarding engine exhaust on
noise shielding. C|6CI N S kg
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“#Conclusion

In the framework of Cleansky/SFWA program, ARA, Airbus Group, Avioane Craiova, Dassault-
Aviation, DNW, FOKKER, FUTURE, INCAS, NLR, ONERA, RUAG, studied the integration of
innovative turbofans to business jet aircraft.

Detailed design, acoustic and aerodynamic performances, structural design, and impact on
global aircraft architecture have been evaluated.

This project permitted to improve simulation tools for aerodynamic (turbulence model) and
acoustic (modal content simulation and measurement post processing) thanks to comparison
with high quality test results.

U tail shielding capacity has been proven during those studies, leading the concept to TRL 4/5
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