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AePW-2 KickOff Meeting

ÅTonight:  Monday, January 5th, 2015

Å1900-2100 hrs

Å Room: Emerald 4

Agenda

Å Open discussion and comments

Å Plans for AePW-2

Å Locating what you need to participate in AePW-2

Å Website tour & Walkthrough of aspects

Å Preliminary results from 3 analysis teams already working towards AePW-2

Å Comparison of current results (with Experimental data; with AePW-1 results where 
appropriate)

Å Relevant lessons from AePW-1, including examination through the data

Å Re-analyses after AePW-1; Things that weôre learned

Å Q&A

Å Future directions presentations and discussions
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ÅAeroelastic Prediction

ÅAePW-2 Plans

ÅExample Results from OC members

ÅConcluding Remarks
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Outline



The most popular questions 

asked about AePW
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What are 
you trying 
to do?How is this 

different 
from 
aerodynamic 
validation? Why should 

I care? Why 
should I 
participate?
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What are 
you trying 
to do?

ÅAssess the goodness of computational tools for predicting 

aeroelastic response, including flutter

ÅUnderstand why our tools donôt always produce successful 
predictions 

ïWhich aspects of the physics are we falling short of predicting 

correctly?  

ï What about our methods causes us to fall short of successful 

predictions?

Å Establish uncertainty bounds for computational results

Å Establish best practices for using tools

Å Explicitly illustrate the specific needs for validation 

experimentation- i.e. why what we have isnôt good enough



ÁTechnical Challenge:  

Assess state-of-the-art methods & tools for the prediction and assessment

of aeroelasticphenomena

ÁFundamental hindrances to this challenge
ÁNo comprehensive aeroelastic benchmarking validation standard exists

ÁNo sustained, successful effort to coordinate validation efforts

ÁApproach
ÁPerform comparative computational studies on selected test cases

Á Identify errors & uncertainties in computational aeroelastic methods

Á Identify gaps in existing aeroelastic databases

Aeroelastic computational benchmarking



AePW building block approach to validation

Utilizing the classical considerations in 
aeroelasticity

Å Fluid dynamics

Å Structural dynamics

Å Fluid/structure coupling

AePW-1:  Focused on Unsteady fluid dynamics

AePW-2:  Extend focus to coupled aeroelasticsimulations
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How does validation of 
aeroelastic tools differ 
from validation of 
aerodynamic tools?

ÅObvious (?) differences:

ïCoupling with structural dynamics

ïUnsteady effects matter

ÅMore subtle differences:

ïDistribution of the pressures matters (integrated 

quantities such as lift and pitching moment tell you 

little regarding aeroelastic stability)

ïPhasings of the pressures relative to the 

displacements matter
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Why should our organization 
participate? What do we get out 
of participating?

Å Evaluation of your own methodologies and/or abilities to apply 

computational tools

Å Experience of others brought to bear on examining your results 

in a critical thinking environment

Å Inclusion of your results in determining best practices, 

uncertainty levels in predictions

Å Identification of 

ï Areas where your tools meet your required level of predictive and 

analytical capabilities

ï Benefits to be gained by added analytical complexity

ï Areas where you want to further refine your capabilities

Å Detailed supporting information for

ï Advocacy within your organization 

ï Advocacy to your customers

Å Leveraging the work of others



ÅAeroelastic Prediction

ÅAePW-2 Plans
ÅExample Results from OC members

ÅConcluding Remarks
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Please see the paper for discussion of lessons learned 
and how we applied them to this workshop formulation.  
For more in-ŘŜǇǘƘ ŘƛǎŎǳǎǎƛƻƴΣ ǇƭŜŀǎŜ ǎŜŜ άhǾŜǊǾƛŜǿ ŀƴŘ 
lessons learned from the Aeroelastic Prediction 
²ƻǊƪǎƘƻǇΣέIFASD-2013-1A, June 2013



AePW-1:  Applying the Lessons Learned

Å One configuration only

Å Benchmarking case: including a case that we have confidence can be 

ñwell-predictedò 

Å Comparison metrics:

ï Unsteady quantities for all cases

ï Integrated sectional forces and moments

ï Critical damping ratios and frequencies

ï Extended statistics:  mean, std, mode, max, min

Å Time histories from solutions requested because

ï nothing is steady

ï single person, single method of post-processing matters

ï thereôs always more to see- nonlinearities, off-nominal frequency content

Å Results requested at more finely spaced points than experimental data

Å Common grids suggested for analyses

Å Various fidelity aerodynamic contributions encouraged

Å Discussion telecons for analysis teams 
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