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Brief Introduction to ONERA
What have we done?

Specific examples:

1. Half-Models
2. Full-Models
3. Engine Inlet

Future Activities

Conclusions







World-class Multi-disciplinary Experiise

17 Departments in 4 Scientific Divisions
-

i ~
X e % S a .
. ] e ¥, y by g,
L o b . SR

. - 0 5
, f v

i g 4 E k
il

Fluid Mechanics Materials Physics Information Processing
and Combustion and Structures and Systems

A wide array of test facilities
available



GMT - Cornputing, engineering and Tasting Facilities

Working to Support Industry and Science

Complete Testing Services

Ground testing services.
Model design and manufacture.

Engineering support for design and
manufacture of test hardware.

Balance design and calibration.

Computing services and networks.




Whnait rlave We Dorne?

Evaluate engine integration issues since 1996.
Study Reynolds number effects.
Study Lift Augmentation Systems.

Develop “state-of-the-art” testing techniques for
propeller-driven aircratft.

Assisted with developing powered, fully instrumented
models, with up to four air turbines, since 1995.

Advance rotating balance technology.



=, 1la — rlalt-Span Powered
Low Reynolds Number Test:
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Model Scale 1/9.5

High-Speed Test in SIMA




Flali-Span Powered Modeal — Instrurnentaiion

Propeller forces and moments,

rotating 6 component balance.
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Stress survey on blades,
strain gages.

"
L]

‘ ,

Air turbine motors, with air inlet
and exhaust inside model.
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Forces and moments on semi-span model,
underfloor 6 component balance.

Wing, nacelle and fuselage surface pressure,
static pressure taps on PSl units.

Propeller base axial force,
static pressure rakes on PSl units.



=, 1la — rlalt-Span Powered \/Iorlel — rligh-Speed,
Low Reynolds Nunbper Tesi: FLAZ

Comparison of Airbus CFD
surface streamlines
and
coloured oilflows from S1MA test

Dive conditions; Mach=0.68




oan Powerad Model — Dasign

Air turbine motors driven by compressed air,
with air inlet and exhaust through floor balance




=, 1o — rlali-Span Powerad Mode| — Low-Speed,
Flign Reynolds Number Tesi: FLAS

Rotating
Balance

FLA 5 model (Scale 1/17th) in F1 during 2003




Prooeller Powered Model — Intfluence Coeificients

Minimum Body Set-up




L. 1L -Flalf-sSpan Powerad Models — FLAZ

Test Objectives:
Evaluate engine integration issues.

Study Reynolds number effects.
Evaluate lift-augmentation system.
Develop better test techniques.

Results:
Low-speed test campaigns in F1.

High-speed test campaigns in S1IMA.

Aircraft configuration optimized.




=, 2a — rull-Span Powered Model - Flign Speed,
Low Reynolds Number Test: FLAY

1/12t scale model
(span 3.53 m) in S1IMA




Full-Span Powerad Model - Instrurmentation
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Wings, fuselage and empennage

 more than 1000 pressure taps
e unsteady pressure sensors
* integral balances

Nacelles and propellers
* 4 rotating shaft balances
e pressure taps
e acoustic sensors

Balance @ 210 mm
« 6-component balance

« 6 uncoupling bellows

10 displacement transducers
40 thermocouples

Monitoring equipment
Accelerometers, inclinometers, thermal
sensors, displacement sensors, high
and low pressure sensors, RPM sensors ...



Full-Span Powerad Model — Balance Decouplers

Sting balance
(6 component)

High pressure

(air turbine inlet) ~,

Low pressure Model balance adaptor
(air turbine exit)



Full-soan Powerad Model - Integraiior

Sting balance
and
air decoupling system

Air valving
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Full-span Powerad Model — Full Integration

Model fuselage packed with
plumbing and instrumentation




=. 20 — rFull-Span Power
Flign Reynolds Nurnber T

Two low-speed test (<Mach 0.3)
during 2005 to study
propeller induced effects

1/17t scale model
(span 2.49 m)
In F1




=4. 2 - rull-span Powered Models — FLAY and
rLALO
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Test Objectives:
Handling qualities.

Aerodynamic loads.
Performance.

Acoustics.

Results:
Analysis of aero interactions greatly enhanced with

pressure measurements and flow visualization.
Testing technique has reached a high maturity.

Low- and high-speed test campaigns.



=, 3 — Propulsion Integration Mode| (PIV])

CAD design of 1/2.5 scale PIM

High-speed test (<Mach 0.79) in SIMA
during January 2005

Swirl levels measured at the
compressor plane




=. 3 — Propulsion Integration Model (PIMV)

Test Objectives:

Flow characteristics near the
TP400 air intake.

Map compressor plane flow.

Full-scale test on SNECMA stand
at Istres, France (start February 2006)

Results:
Mach numbers, total pressures, and swirl levels
determined, over the whole operating range of
the TP400 Engine to Mach 0.79 and alpha 13°.

Complex test setup achieved.



tvities — Twin-siing support: FLAY

Provides tail loads and pressure
distributions,
+ sting interference assessments




Conclusions

Vital contribution made to the A400M project.
Full spectrum of ground testing provided.

Testing services continue to evolve.

Better equipped to satisfy the needs of future projects.
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