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AeroelasticComputational Benchmarking

A Technical Challenge:

Assesstate-of-the-art methods & tools for the
prediction and assessment of aeroelastic
phenomena

A Fundamental hindrances to this challenge

A No comprehensive aeroelastic benchmarking validation standard exist:
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 aeroelastic databases
A Provide roadmap of path forward



Building block approach to
benchmarking & validation
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Validation Objective of 1 st Workshop

Unsteady aerodynamic pressures due to forced sinusoidal oscillations

Future Workshops

A Directed by results of this workshop
A Directed by big-picture assessment of needs & interests




Aeroelastic Prediction Workshop
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| A Workshop presentations are on
AePW website

https://c3.nasa.gov/dashlink/proje
cts/47/

A Reported results in special
sessions at ASM, SDM & IFASD
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Configurations Selected

A Rectangular Supercritical Wing
(RSW)

A Benchmark Supercritical Wing
(BSCW)

A High Reynolds number Aero-
Structural Dynamics Model
(HIRENASD)



Configuration / Data Set
Selection Rationale

A Perceived Simplicity &
Complexity

I Geometric
I Flow Physics

A All configurations have
I Transonic flow
I Unsteady pressure data

I Forced transition to
turbulent flow

I Steady data
I Forced oscillation data

A Availability
T Distribution unrestricted




Configuration / Data Set
Selection Compromises

AConfigur at iaeroelmstickyoe n o't

N

A Deflection data is sparse

A Expected flow phenomena does not encompass all
possible applicable flows for aeroelastic configurations

A Results from workshop comparisons can not be directly
translated to critical aeroelastic quantities

A Results of this workshop will only tell us how well we can

predict the class of phenomena that we are looking at:
I Forced transition

i Shock-separated flow

I Forced oscillations

I Uncoupled and weakly coupled aerodynamics
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General guestions addressed
by lessons learned

A How good are our tools, and what aspects of
those tools need further development?

A What comparison data or experimental data
characteristics would have improved our
confidence In experiment representing relevant
truth?
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Rectangular Supercritical Wing
(RSW)

A Simple, rectangular wing
A Structure treated as rigid

A Lessons Learned:
A Wall effects modeling




Benchmark Supercritical Wing (BSCW

A Simple, rectangular wing

A Structure treated as rigid |
’ S'p’li’tter Plae/ ‘

A Lessons Learned
I Separated flow modeling




HIRENASD
| funded by DFG | HlRENASD
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A 3-D aeroelastic wing with generic
~ fuselage model

A Treated as aeroelastic here
i Relatively weak aeroelastic coupling

A Forced oscillation at 2" bending
- mode frequency

A Lessons learned

I Importance of data processing
influences

I Quantifying variations
I Criticality of static aeroelastic
behavior for unsteady aerodynamics
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A Workshop overview
A Overview of lessons learned

A Lessons learned regarding
separated flow experiments &
modeling

A Path forward discussion
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