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AePW(Aeroelastic Prediction Workshop) 

      Website    https://c3.ndc.nasa.gov/dashlink/projects/47/ 

 

Rectangular Supercritical Wing  

  

 

Benchmark Supercritical Wing   
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AePW(Aeroelastic Prediction Workshop)    

16 analysis teams providing data for workshop  

    

25 total analyses committed for workshop  

 

9 nations represented   

 

                                              from Mar 10th, 2011. 

                                                                                 updated April 16th, 2012. 
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HIRENASD   AePW-1(April 21th,2012 —  April 22th,2012) 

—High Reynolds Number Aerostructural Dynamics 
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CFD/CSD Coupling Method 

AVICFD-X Solver（via an exchange of instantaneous load and 

displacement  data） 

 Fluid 

 Structure  
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 Moving grid 
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3-D aeroelastic wing with generic fuselage model 

 Only excited at natural frequencies  

 Grid 

 Test Case  

 Result 
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Grid 
initial spacing normal to all walls (Rec = 23.5M  based on cref = 0.3445 m) 

 

HIRENASD 

Coarse Medium Fine 

y+ 1.0 2/3 4/9 

dy 4.40961e-7 2.93973e-7 1.95982e-7 
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Test Case 
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Test Case 
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Test Case 

 

 

 

 

 

 

Comparison of 2B frequencies 

The first 2 columns show the 
experimental data; the last column 
shows the current finite element model 
frequency 

 

 

 

 

 

 

 

 

 

 

 

Comparison of Modal frequencies  
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Test Case 

 

 Amplitude of excitations for 2nd bending modes for each of the 3            
unsteady cases are extracted from the experimental data  

 

 

 

 

 

 

 

 

 

 

Case1 Case2 Case3 

EXP Test Points 159 271 155 

Mach  0.8  0.8  0.7  

Re 7M  23.5M  7M  

Attack angle  1.5 -1.34 1.5 

Amplitude (mm) 2.4 0.90 2.0 

Excitation 

Frequency(Hz)  
78.9  80.4  79.3  
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Test Case 
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Computational Method 

 

     AVICFD-X 

 

     Dual time step  

     ∆t=0.0001980355s,  Frequency=78.9Hz   64 steps/T 

  

    RANS 

     Spalart-Allmaras one-eq model 
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Pressure Coefficient (Case1) 

HIRENASD 



 

Chinese Aeronautical Establishment 

Pressure Coefficient (Case1) 

 

Eta=0.66  
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Pressure Coefficient (Case2) 
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Pressure Coefficient (Case3) 
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Pressure Coefficient (Case1) (to be continued) 
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Pressure Coefficient (Case2) (to be continued) 
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Pressure Coefficient (Case3) (to be continued) 
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Results of the steady simulations agree with 

experimental data  

 

More work should be done in the future  

   Mesh quality will be improved to reach more accurate results 

  More cases at different Mach number should be tested 

 The unsteady aeroelastic analyses of HIRENASD wing should be 

          performed in the future 

 

Conclusion 
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