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 D1.3 Selected test cases

The procedures to identify some relevant test cases which represent critical features of multidisciplinary problems in aeronautics, as well as a preliminary pool list of test cases of interest have been defined in this task. 

The first step was to define a methodology to identify the classes of interest of multidisciplinary problems, as well as the different disciplines involved. The second step was to define a preliminary list of test cases of interest for different partners. This list will be up-dated and completed during the meeting to be held in June at Dassault-Aviation.

The first step gave rise to the Table 1 presented above in D1.2. The idea behind that is to put together, inside a multidisciplinary working group, the specialists of each disciplines in order to deal with the important problem of the interfaces between disciplines giving the opportunity to experts of one discipline to be aware and open-minded when considering the impacts of their discipline on a different one.

Three tables of this kind are considered: one has been filled by partners who are specialists in physical modelling, one by specialists in numerics and the third one by experimentalists. Each partner is identified by a number as indicated below:


Partner
Partner number


CIMNE           
(1)                     


DASSAULT-AVIATION               
(2)


EADS-DE   
(3)


AIRBUS
(4)


ALENIA  
(5)


SNECMA
(6)


INRIA
(7)


CIRA
(8)


ONERA
(9)


DLR
(10)


NTUA
(11)


UMIST
(12)


UNIV. ROME
(13)


VUB
(14)


CENAERO
(15)


ERCOFTAC
(16)


ECCOMAS
(17)

These three tables are presented below:

Table 1: MULTIPHYSICS/MODELLING
	Multidisciplines
	
	
	
	
	
	
	
	
	
	

	Aero-Elasticity 
	3,4,5,6,8,

10,12,15
	3,6,15
	
	
	6,15
	6,15
	4,5,8,15
	4,5,6,15
	
	

	Aero-thermal
	3,6,8,11,

12,14,15
	6,8,12,14,

15
	3,8,11,12,

14,15
	12
	
	6,15
	
	
	(3),15
	(3),15

	Aero-vibro-acoustics
	2,(3),4,6,8,

12,13,14,15
	2,(3),6,13,

14,15
	
	2,6,8,13,

14,15
	
	
	4,8,15
	4
	
	

	Pollution flows
	8,12
	8,12
	
	
	
	
	
	
	8
	8

	Others 
	
	
	
	
	
	6
	7
	
	
	

	
	Fluid Mechanics
	Solid Mechanics
	Chemistry

	Disciplines
	Aerodynamics
	Turbulence
	Thermal
	Acoustics
	Contact
	Non-linear
	Elasticity
	Vibrations
	Finite rate
	Equilibrium


Table 2: MULTIPHYSICS/NUMERICS

	Multidisciplines
	
	
	
	
	
	
	
	
	
	

	Aero-Elasticity 
	1,2,3,4,5,

6,7,10,15
	3,6,15
	1
	
	1,3,6,15
	1,3,

6,15
	1,2,

3,4,

5,15
	1,2,4,

5,6,15
	
	

	Aero-thermal
	1,3,6,8,10,

11,12,14,15
	1,3,6,8,

12,14,15
	1,3,6,8,11,

12,14,15
	
	
	1,6,

15
	4
	4
	(3),10,

15
	(3),10,

15

	Aero-vibro-acoustics
	1,2,(3),4,7,

12,13,14,15
	1,2,(3),13,

7,14,15
	1
	1,2,(3),7,

13,14,15
	
	
	15
	1
	
	

	Pollution flows
	6,8
	6,8
	6
	
	
	6
	
	
	6,8
	6,8

	Others 
	
	
	6
	
	6
	6
	
	
	
	

	
	Fluid Mechanics
	Solid Mechanics
	Chemistry

	Disciplines
	Aerodynamics
	Turbulence
	Thermal
	Acoustics
	Contact
	Non-linear
	Elasticity
	Vibrations
	Finite rate
	Equilibrium


Table 3: MULTIPHYSICS/EXPERIMENTAL

	Multidisciplines
	
	
	
	
	
	
	
	
	
	

	Aero-Elasticity 
	4,6,9,10
	9
	
	
	
	6
	
	6
	
	

	Aero-thermal
	9,10,11,

12,16
	9,12,16
	6,9,10,11,

12,16
	12
	
	
	
	
	
	

	Aero-vibro-acoustics
	4,6
	
	
	6
	
	
	
	6
	
	

	Pollution flows
	16
	16
	6,16
	
	
	
	
	
	6
	6

	Others 
	9,16
	9,16
	6,9,16
	
	
	
	
	
	
	

	
	Fluid Mechanics
	Solid Mechanics
	Chemistry

	Disciplines
	Aerodynamics
	Turbulence
	Thermal
	Acoustics
	Contact
	Non-linear
	Elasticity
	Vibrations
	Finite rate
	Equilibrium


The interest of each partner has been summarized in Table 5, depending in Modelling, Numerics or Experimentals know-how of each one.
Table 4: MULTIPHISICS/RESUME

	Multidisciplines
	Modelling
	Numerics
	Experimental

	Aero-Elasticity
	3,4,5,6,8,10,12,15
	1,2,3,4,5,6,7,10,15
	4,6,9,10

	Aero-thermal
	3,6,8,11,12,14,15
	1,3,4,6,8,10,11,12,14,15
	6,9,10,11,12,16

	Aero-vibro-acoustics
	2,3,4,6,8,12,13,14,15
	1,2,3,4,7,12,13,14,15
	4,6

	Pollution flows
	8,12
	6,8
	6,16

	Others
	6,7
	6
	6,9,16


 The test cases will be proposed within five working groups: WG1, WG2, WG3, WG4 and WG5

WG1: is a working group which will propose relevant test cases for aeroelasticity 

WG2: is a working group which will propose relevant test cases for aerothermal flows

WG3: is a working group which will propose relevant test cases for pollution flows

WG4: is a working group which will propose relevant test cases for aero-vibro-acoustics flows

WG5: is a working group which will propose relevant test cases for other multidisciplinary coupling 

In order to be retained, a test case should be of interest for at least three partners.

The preliminary list of test cases which have been identified until now is the following:

WG1

· Flutter analysis for various wing loadings

· Flutter of transonic compressor fan blades
· Aero-elastic response of a blade to an unsteady incoming flow 
WG2

· Anti-icing

· Internal flow+external flow+heat conduction of a cooled turbine blade

· Aero-thermal flow of a cooled corrugated channel 
· High speed flows 

WG4


-    Acoustic fatigue downstream an airbrake

-    Noise generated by high lift devices
· Noise generated by jets

· Wing/Tail interactions

· Multidisciplinary Optimization (concurrent minimization of drag coefficient and bang criterion for a supersonic 3D geometry)

· Unsteady interaction (acoustics and vibrations) of a shock wave with a high speed turbulent boundary layer developing on a flat plate
· Tone noise and broadband noise of a ducted fan 

· Tone noise of isolated rotor: fan and/or helicopter 

WG5

· Flight Mechanics coupling to aerodynamics ( 2-DOF coupling from UNSI, free rolling delta wing from JP12.15 database)

· Free rolling delta wing (DLR)

· Wing roll due to flap deflection 
The work inside the WG's will consist on one hand in identifying existing available experiments or proposing new experiments with new technologies, and on the other hand in identifying existing numerical simulations or proposing new mathematical and numerical methodologies for verification as well as new modelling of coupled phenomena at interfaces. 

































































