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The scope of this task is to review the collected data up-loaded in the PROMUVAL database, concerning relevant experimental test cases for verification and validation of numerical multi-physics codes.

In order to ease this work a categorization has been agreed upon by partners. This categorization concerns test cases as well as models and numerics, and relies upon five working groups. 

Therefore, the test cases have been thus proposed and discussed within five working groups: WG1, WG2, WG3 (pollution flows) which was dismissed due to the partners lack of interest,

WG4 and WG5.

WG1: is a working group dealing with relevant test cases for aeroelasticity 

WG2: is a working group dealing with relevant test cases for aerothermal flows

WG4: is a working group dealing with relevant test cases for aero-vibro-acoustics flows

WG5: is a working group dealing with relevant test cases for flight mechanics coupling 

These working groups are aimed at two important issues:

· The first one, dedicated to the present WP4 work package, concerns the review of existing test cases of interest.

· The second one, dedicated to WP6, concerns proposals for new test cases or complements of existing ones, in order to fit with the objective of verification and validation of multi-physics numerical codes.

A great number of data have been uploaded in the database and can be separated in two categories:

· one category concerning research papers and references

· a second category concerning test cases description

A screening has thus been done in order to extract relevant test cases description, which generally appeared to be not so much numerous, moreover when we take into account the availability of the test cases.

The following WG status thus reflects this severe screening process (only available and sufficiently described test cases in the database have been considered).It also reflects the status of the database at the present time.

1. WG1 status for aeroelasticity :

One available test case emerges, the AGARD Wing 445.6 for flutter analysis, in subsonic to transonic Mach number range.

Another test case but for Limit Cycle Oscillation (LCO) is a 2D unsteady pitching airfoil (NLR7301) in transonic regime for 2-degree of freedom experiments of DLR.
Moreover it has been mentioned that experimental data associated with the full X-31 aircraft configuration might become available in a near future.

Snecma proposes for the study of asynchronous vibrations with regards to flutter: 11open standard test cases for flutter (EPFL) subsonic and supersonic test cases compressor and turbine blades see table below.
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Matrix 1: in blue color the state of the art data on test cases for aeroelasticity

2. WG2 status for aerothermal flows:

A relevant test case concerning ice accretion data in CIRA facility has been identified.

A new relevant test case given by ONERA has been identified with PIV and LDV measurements of a heated source with regards to natural and mixed convection see Figure 1 

[image: image3.jpg]M comestionina closed cavity vth ahested source




[image: image4.jpg]Exemple  naural convection

Exprmri crboa





Figure 1 
ONERA Mixed Convection study

3. WG4 : status for aero-vibro-acoustics flows:

The various existing test cases up-loaded in the PROMUVAL database and which could be of interest for validation and verification of numerical simulations of aero-acoustical flows have been reviewed during the workgroup meeting in Brussels (17 nov 2003).

Discussions were also oriented towards what kind of new or complementary experiments should be proposed for multi-physics verification and validation purpose.

At the present time one existing experimental test case has been identified as relevant for near field acoustics; it is an oblique shock wave impinging on a turbulent boundary layer (Mach=2.28 experiment at Marseille University in the J.P. Dussauge team). The shock wave boundary layer interaction generates high level of wall pressure fluctuations. The mean and unsteady flow has been measured, and complementary measurements like streamwise and spanwise cross spectra are underway.

Another interesting experimental test case has been proposed, but analysis of results has shown that the region of the flow of interest is uncompleted (lack of unsteady pressure taps in certain regions) and this experiment would need to be redone in a more exhaustive way. It is an experiment aimed at characterizing the unsteady wall pressure field downstream a generic air-brake, for purpose of acoustic fatigue prediction.

A synthetic vision of the database status has been proposed through the following table, where the test case is identified, as well as the type of measurements and the associated test results. 
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Matrix 2: in blue color the state of the art data on test cases for aero-acoustics.

On the numerical side, methods such as Large Eddy Simulations and Detached Eddy Simulations will be mandatory for getting access to the near field acoustic pressure. These methods should be coupled with linearized Euler solvers for sound propagation in the far field.

Some relevant test cases and not uploaded yet in the database have been identified:

· JEAN program : acoustic jet noise prediction test performed at MARTEL and CEPRA19 

subsonic and supersonic jet with water injection performed to reduce jet noise see Figure 2 

COJEN is the next step (just started at Kinetics).
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Figure 2 MARTEL test facility and JEAN project

· SILENCER: Radiation by a scarfed inlet  in the ONERA F1 wind-tunnel see Figure 3 

Low Noise Nozzle Design tested at CEPRA19 Anechoic wind tunnel
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Figure 3 SILENCER project

· RAIN : landing gear radiation noise at CEPRA19.

· ROSAS test campaign in the CEPRA19 Wind Tunnel Acoustic installation effect of Unconventional Aircraft Concepts see Figure 4.
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Figure 4 ROSAS project

4. WG5 status for flight mechanics coupling:

At present time one state of the art test case has been identified by the DLR; it is a roll of a delta wing initiated by flaps actuation.
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Matrix 3 : in blue color the state of the art data on test cases

5. Conclusion:

The relevant state of the art data on test cases were identified in the database and gathered here. We have gathered a little bit more data on test cases for aeroelasticity and aero-acoustics than for aerothermal flows and flight mechanics coupling accounting the availability of the test cases.










