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To Too To To T To o T To Do

AePW-2 KickOff Meeting

A Tonight: Monday, January 5%, 2015
A 1900-2100 hrs
A Room: Emerald 4

Agenda

Open discussion and comments

Plans for AePW-2

Locating what you need to participate in AePW-2

Website tour & Walkthrough of aspects

Preliminary results from 3 analysis teams already working towards AePW-2
Comparison of current results (with Experimental data; with AePW-1 results where
appropriate)

Relevant lessons from AePW-1, including examination through the data
Re-analyses afterAePW-1; Things that wedore | earned
Q&A

Future directions presentations and discussions



Outline

A Aeroelastic Prediction

A AePW-2 Plans

A Example Results from OC members
A Concluding Remarks



The most popular questions
asked about AePW ‘

you trying
to do?

from
aerodynamic
validation?

should |
participate?



A Assess the goodness of computational tools for predicting
aeroelastic response, including flutter

A Understand whyour tools dondt al ws
predictions
I Which aspects of the physics are we falling short of predicting
correctly?
I What about our methods causes us to fall short of successful
predictions?
Establish uncertainty bounds for computational results

Establish best practices for using tools

p S

A Explicitly Illustrate the specific needs for validation
experimentation-i . e. why what we have




Aeroelastic computational benchmarking

A Technical Challenge:

Assesstate-of-the-art methods & tools for theredictionandassessment
of aeroelastigpghenomena

A Fundamental hindrances to this challenge

A No comprehensive aeroelastic benchmarking validation standard eixists
A No sustained, successful effort to coordinate validation efforts

A Approach
A Perform comparative computational studies on selected test cases
A ldentify errors & uncertainties in computational aeroelastic methods
A ldentify gaps in existing aeroelastlatabases




AePW building block approach to validation

Structural dynamics

Utilizing the classical considerations in
aeroelasticity

A Fluid dynamics
A Structural dynamics
A Fluid/structure coupling A

Distribution,
Magnitude,
Phasing

Structural motion,
Boundary conditions

AePW1: Focused on Unsteady fluid dynamics

AePW2: Extend focus to coupleaeroelasticsimulations




from validation of

aerodynamic tools?

A Obvious (?) differences:

I Coupling with structural dynamics
I Unsteady effects matter

A More subtle differences:

i Distribution of the pressures matters (integrated
guantities such as lift and pitching moment tell you
little regarding aeroelastic stability)

I Phasings of the pressures relative to the
displacements matter




S S S

Evaluation of your own methodologies and/or abilities to apply
computational tools

Experience of others brought to bear on examining your results
In a critical thinking environment

Inclusion of your results in determining best practices,
uncertainty levels in predictions
|dentification of

I Areas where your tools meet your required level of predictive and
analytical capabilities

i Benefits to be gained by added analytical complexity

I Areas where you want to further refine your capabilities
Detailed supporting information for

I Advocacy within your organization

I Advocacy to your customers

Leveraging the work of others




Outline

A Aeroelastic Prediction

AAePW-2 Plans

A Example Results from OC members
A Concluding Remarks



The ™7

\ . .
-.", \. What h misnoln(:t, p‘d}'t\lcu\

“ o “Steady” 18 2

B e in |

| Please see the paper for discussion of lessons learnef
and how we applied them to this workshop formulatior#
FormoreinRRS LI K RA&OdzaaArzyz
lessons learned from the Aeroelastic Prediction y o
2 2 NJ a KFASEPD43 1A, June 2013

€ ‘ 1aes v Ta“eu T thou%lll- i
e WHhd . cpa was .
e test €ase s 10 extend

jon apped e
- eparat S Further, ;‘S (
ﬂcr‘w at the C 0. - Aﬂafﬂted ﬂow’ Ao \V'\ﬁg-. ttal\lng "c Wh;l\e’ RA o

ns that ©

_—aarm e

1w Qo\uﬁ‘o

\. What b

0




o To o Ix

AePW-1: Applying the Lessons Learned

One configuration only

Benchmarking case: including a case that we have confidence can be
Aweplrledi ct edo

Comparison metrics:

- Unsteady quantities for all cases
Integrated sectional forces and moments
Critical damping ratios and frequencies

[
[
.
I Extended statistics: mean, std, mode, max, min

Time histories from solutions requested because
I nothing is steady
I single person, single method of post-processing matters
I thereds al wa ynenlinearitieg, offnominaldreguency content

Results requested at more finely spaced points than experimental data
Common grids suggested for analyses

Various fidelity aerodynamic contributions encouraged

Discussion telecons for analysis teams




