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Agenda ZAAA

A Workshop overview and logistics

A AePW-centric working groups
d High-Angle
d Large Deformation
d High Speed

A DPW-centric working groups
0 Sources of DPW -7 Scatter

d Test Environment

A Hybrid working groups
d Static Deformation

d Buffet
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ZAIAA

Workshop Logistics
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Date and Time ZAIAA

A Saturday, June 6 and Sunday, June 7
A Nominally 8:00 to 6:00

A Saturday
d Community -centric working groups

d Two separate rooms, agendas developed independently by each community
d 25 Years of DPW Celebration

A Sunday
d Everyone meets together in one room
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Registration PDAIANA

A Will be handled through the AIAA website
Early Member: $399
Early Non-Member: $549
Early Student: $99

Costs go up after early -bird deadline

Virtual: $299 (in person is strongly encouraged)

Planned to open in February or March

A Conference registration is not required for the workshop
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Presentations ZAIAA

A Participant presentations are planned for the workshop
A Handled outside of the AIAA conference abstract process

A Presentation -only
d Will be posted on the websites

d Ensure export compliance before presenting

d 10-25 minutes, depending upon working group and amount of your content

d One presentation should cover all solvers you used

OWedre evaluating whether we can do virtual

ASci Tech 627 wi I-dnspeaahsesaions (eitheo prdsemtation only or
paper/presentation)

A A virtual collection in a journal (e.g., Journal of Aircraft) is also planned
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DPW Sneak Peek ZAIAA

A 25 Years of DPW celebration
A Will include a few retrospective presentations
A Former organizing committee members have been invited

A Optional Saturday evening dinner (sponsors desired)
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DPW-1 (2001):
DPW-2 (2003):
DPW-3 (2006):
DPW-4 (2009):
DPW-5 (2012):
DPW-6 (2016):
DPW-7 (2022):
DPW-8 (2026):

Laying the Foundation

Full Configuration Drag

Wing-Body Junction Interactions

Entrance of the Common Research Model
Common Grids and Separation Onset
Aeroelastics and Nacelle-Pylon Interactions
Expanding the Envelope

Collaborative Drag and Aeroelasticity

DRAG PREDICTION WORKSHOP SERIES

25 YEARS OF DPW

CELEBRATION DINNER
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NTF Test 197 Run 44
6°, CL=0.486
9 °, CL=0.520
| -0.02 -0.04 -0.06 -0.08 -0.1

CM - Pitching Moment

JUNE 6, 2026
SAN DIEGO, CA
HELD IN CONJUNCTION WITH DPW-8

DINNER RSVP IS SEPARATE FROM WORKSHOP REGISTRATION
(DPW-8 WORKSHOP REGISTRATION NOT REQUIRED FOR DINNER)
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Working Group Update: AePW -4 High Angle

A Led by Pawel Chwalowski, NASA Langley
d We meet the 2 "d Thursday of every month at 10 EST

A Focus on transonic aeroelastic flutter for the Benchmark
Supercritical Wing (BSCW)

d Tested in the NASA LaRC Transonic Dynamics Tunnel (TDT) in the
early 1990s, as part of the Benchmark Models Program

d A rigid rectangular wing attached to a pitch and plunge
apparatus (PAPA)

d Experimental flutter points at a range of Mach and AO0As

0 Finite element model as well as a family of unstructured meshes
are available

A BSCW is currently tested in TDT: (uPSP PIV, sweep of Mach
and AOAS)
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High Angle WG: Workshop Cases ZAIAA

A Case 1

d 3D wing flutter prediction at Mach 0.80 and angle -of -attack sweep: 0 °-6°
A Case 2

d 3D wing flutter prediction at Mach 0.74, 0.76, 0.78 and angle -of -attack 3 °
A Case 3

d 2D wing flutter prediction at Mach 0.80 and angle -of -attack sweep: 0 °-6°

We have about 10 teams performing flutter calculations
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High Angle WG: Workshop Cases ZAIAA

A Case 1
d 3D wing flutter prediction at Mach 0.80 and angle -of -attack sweep: 0 °-6°
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160 v

0
- 120 V conventional M
v
100 ¥ Stall v

80

0o 1 2 3 4 5 6

Figure 9. Stall flutter boundary in R-12 at M = 0.80.

Dansberry et. al., 1993
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High Angle WG: Workshop Cases

A Case 1

d 3D wing flutter prediction at Mach 0.80 and angle

180
160 v
140
& psf1 20 V conventional v
100 V Stall Vv
80

0o 1 2 3 4 5 6

Figure 9. Stall flutter boundary in R-12 at M = 0.80.

Dansberry et. al., 1993
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-of -attack sweep: 0 °- 6’

ZAIAA

¥ TDT
1| —6— time domain, fine mesh
—&— time domain, extra fine mesh

] | —&— time domain DDES, extra fine mesh, jig release
time domain, fine mesh, jig release

0 2 4 6
AoA [°]

Figure 12: Variations in the computed flutter-g, compared to jig released dynamic perturbations.

Stanford et. al., 2024
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High Angle WG: Key Questions DAIAA

A What is the current predictive capability of transonic flutter?

d Are uURANS solutions sufficient to predict flutter at BSCW experimental conditions considering
a separated flow?

0 How do we determine uncertainty in our analyses, considering nonlinear aerodynamic
model, linear structural dynamics model, the coupling between models, and the
experimental data?

A Is there a quantifiable relationship between the shock buffet and the flutter onset?

A Will additional experimental data help to assess the shock motion and the separated
flow features near flutter?

A s the reduction of spatial dimension from 3D to 2D helpful in BSCW flutter analysis?
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ZAIAA

‘ Large Deformation Working Group
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Working Group Update: AePW -4 Large Deformation 2AIAA

A Led by Rafa Palacios, Imperial College

2 1 P
0 We meet the 3 " Thursday of every month at 10 EST 520 510 azy

A Focus on the Pazy very flexible benchmark wing and its
swept variants
0 Designed and tested at the Technion

d ~600mm span wing with thin Aluminum spar and printed
Nylon chassis

d CAD and Finite element models are available

0 Extensive wind tunnel data available at flutter, post -flutter,
LCO, and (coming soon!) sub  -critical flutter
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Revivo and Raveh, SciTech 2025
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Small and Large Amplitude LCO of the S10 wing ZAIAA

AL1:

AL1: 9.98 AIR SPEED (m/sec): 38.20

10.01 AIR SPEED (m/sec): 41.75
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Large Deformation WG: Key Questions

A What are the unique aeroelastic phenomena of very flexible
structures that undergo large deformations?

d Flutter around large -deflection equilibrium, post  -flutter behaviors
(e.g., small/large amplitude LCO)

d How do these vary for different geometries and boundary conditions?

A For swept flexible wings , how is flutter affected by
d Aerodynamic sweep

d Structural bending -torsion coupling
d Wing deformation

A What are adequate structural/aerodynamic (steady and unsteady)
models?

d For straight/swept wings, flutter onset, small/large amplitude LCO
d Recommendations for a production environment
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Large Deformation WG: Workshop Cases ZAIAA

A Swept wing flutter prediction
d S10 and S20 swept wings in LE/TE weight configurations

A Post-flutter / LCO response characterization
d Straight Pazy wing

d S10 and S20 swept wings

A Subcritical flutter prediction

A Potentially a large -amplitude gust response case
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Large Deformation WG: Progress ZAIAA

A 72 members in mailing list
A Monthly tag -ups on the third Thursday of the month (since April 24)

A Repo with meeting presentations and videos hosted at Imperial. Contact Rafa
Palacios @ Imperial College

A Active contributors (with apologies if | miss anyone):

ZHAW (individual)

Technion Imperial College

University of Pittsburgh Kaunas University of Technology
Polytechnique Montreal Indian Institute of Science

University of Michigan Sapienza University of Rome
University of Sdo Paulo French Air Force and Space Academy
Georgia Institute of Technology University of Michigan

NASA

LDWG contact: r.palacios@imperial.ac.uk

AlAA SciTech | January, 2026
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Working Group Update: AePW -4 High Speed ZAIAA

A Led by Kirk Brouwer, AFRL/RQHS SSC

A Focus on two challenge problems

d RC-19: Large -amplitude, nonlinear dynamics of a thin panel with/without SBLI
d HyMAX: Linear response of a cantilevered plate to transitional/separated SBL

AFRL RC-19 Setup Top Winbow

UNSW HyMAX Schlieren

| 12 flm

" hunkntshnk,///// Compluant Panc
A
i

// SS\E Creneradv

A
R SR ) «ﬂfﬂf ! ‘
OO 3 SO 2 YA & \
g T > "

Bottom Window' :J
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High-Speed WG: Progress ZAIAA

A Current participation: 109 members on the email chain
d 8 groups working on RC -19, 5 groups working on HyMAX

A Monthly tag -ups on the 4th Thursday of the month

A HSWG off-cycle relative to other ~ AePW groups
d First workshop at SciTech 2023 (2024/2025 informal meetups)

A Near term: Wrap up current iteration at Aviation 2026 Workshop (present
results/lessons learned)

A Long term: Selection of follow -on challenge problem

HyMAX n n n n
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ZAIAA
HSWG Key Questions

Objective: Assess the SoA of aerothermoelastic toolsets in high  -speed applications

A What are the physical mechanisms that drive the various types of aerothermoelastic
instabilities in high -speed flows?

A How accurately can dynamic aerothermoelastic instabilities be calculated?
(Identifying onset of the instability vs the post  -threshold behavior)

A Develop guidelines/metrics for modeling instabilities: What level of model fidelity is
required? How much accuracy is lost when using lower fidelity methods?

A What is the uncertainty in our models? How does uncertainty propagate when
coupling multiple models?

A What are the gaps/uncertainties in current experimental datasets that need to be
addressed with follow -on or new experiments?

A How well do the SoA models handle complex structures and flow environments
(transition, separation, SBLI, 3 -D effects)?

AlAA SciTech | January, 2026
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ZAIAA
HSWG Future Directions

A AFRL-Supported AE/ATE Experiments (Packaged consistent with RC ~ -19 challenge
problem):

A RC-19 updates: Separated SBLI with snap -through & swept, attached SBLI with multiple instabilities
A M6HRF: Compliant panel tests with quasi -static and dynamic responses (Led by Zach Riley)
A H2K: Separated (transitional/turbulent) SBLI -induced aeroelastic experiments (Collaboration with DLR)

A Variations of HYMAX

A Plans to test a similar configuration to HyMAX in the AFRL M6HRF
A Will allow for longer flow times,  O(min) , with the potential to observe flutter in the presence of thermal
effects

A Other experiments/Inputs from AePW HSWG participants/AIAA FSI DG?

A Compliant panel experiments at NCSU lead by Prof. Narayanaswamy (Collaborators at Duke o Prof.
Dowell)

AlAA SciTech | January, 2026
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ZAIAA

} Sources of DPW-7 Scatter Working Group

AlAA SciTech | January, 2026
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Source of Scatter 0o Motivation ZAIAA

A Seek to identify deviations in DPW -7 CRM data

A Significant spread in solvers post  pitchup (all submissions plotted)

0.75 | 0.75 T
- | S _R
0.7 o 0.7
= b = [
Q Q
2 0.65 : 20.65 Hat -
£ £ 3
3 3
o 0.6 o 06 Curves collapsed to
E ! E match experimental
(055 Vi ,0.55 data near cruise point
(&) ,‘:. Turbulggce Model (&)
/
SA QCR
0.5 F A 0.5
AMM-QCRcorner
' EARSM, RSM-w '
0 45 I N N A |SS|G|“|_R|Rl-llnl-olln?ep1 0 4 I
N2 25 3 35 4 45 5 “43.04 -0.06 -0.08 -0.1 -0.12 -0.14 -0.

Angle-of-Attack CM - Pitching Moment

Mach = 0.85, Re=20M - CFD Shifted to Match Test at CL=0.53
Image source:

Ti noco, E. , et al ., ASummary Data from the SeB482th Al AA CFD Drag Prec
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Sources of Scatter 0 Overview ZAIAA

A Three test cases examined so far
0 Test Case 1la: ONERA OAT15A

A Establish initial level of scatter
d Test Case 1b: Joukowksi Airfoil

A Order of accuracy check
0 Test Case 1c: ONERA OAT15A

A Reduced scatter
d Test Case 3: W1/W2 from DPW3

A Reduced scatter

A Future test case
d Test Case 2: CRM Wing/Body Cruise

A Examine scatter for 3D and QCR2000

A Sustained meeting cadence and structure
d Approx 20 people on distribution list
d Average 5 -10 attendees in each meeting
d Meeting Tuesdays 10am ET on 2 " and 4 ™ week of the month

AlAA SciTech | January, 2026
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Test Case la: Workshop -Wide Validation ZAIAA

0.1

A Validation of steady CFD analysis, required .
—
A Users are encouraged to employ best practices 0.1 R e A —
A Settings ONERA OAT15A Transonic Airfoll

0 Steady CFD (e.g., RANS)
0 Prefer some version of SA, multiple turbulence models can be submitted
d Purely 2D simulations (one cell wide)

A Grids

0 Sixmember RANS grid family; four are required, six are desirable
0 Encourage use of committee  -supplied grids; user -generated grids are acceptable

0 Committee -supplied grid is one cell wide with a 230mm chord (same as experiment) and
follows RANS best practices

A Conditions
0 Mach 0.73, Re .=3m (based on chord length), T .= 271 K(487.8 R)
d Alpha: 1.36, 1.50, 2.50, 3.00, 3.10

Jaquin , et al. "Experimental Study of Shock Oscillation over a Transonic
Supercritical Profiles.” AIAA Journal, Vol. 47, No. 9, 2009. Pages 1985 -1994.
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ONERA OAT15A f_ Convergence:

) 8 ° ZAIAA
Test Case 1a: ONERA OAT15A |GridFamiy: Test Case 1a: ONERA OAT15A  Turbulence Mode:
Grid Convergence Study Cadence Unstructured Grid Convergence Study SA +QCR
Angle of Attack 1.50 ONERA Structured Angle of Attack 1.50
0.0165 3 ————— i : e User Grid Adaptation 0.0165 B 3 3 : AT
0.016
0.0155
~0.015
8
o
Co.0145

0.0135

0.013

——— 012,09

—a— 012.10
012.11

DOF '
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Test Case 1b: Joukowski Airfoll ZAIAA

A Validation of steady CFD analysis, required
d https://qithub.com/Drag -Prediction -Workshop/DPWS8 -Scatter/blob/main/TestCaselb/Joukowski.pdf

A Settings

5 Steady CFD RANS French Vanilla SA -[neg] ( Al terms! ) C I

A Adiabatic Wall (not isothermal)

A Characteristic Farfield (100 chords away - no circulation )

A Use periodic boundary conditions for sidewall boundary conditions
0 Converge residuals to machine precision (  ~1e-10)

A Grids
0 Committee -supplied grid family (High -Fidelity CFD Verification Workshop 2024)

A Conditions ---

015 @ pm 5200 R mt 14 0.72 0.9
ASutherl andds Law EC

o | o ¥ VA P p:ppnm ‘(., _Y T 0 Y
(g _Y Y—Y “Y T (,3@ Y ‘ "y 'Y 'Y
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https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf
https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf
https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf
https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf
https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf
https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf
https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf
https://github.com/Drag-Prediction-Workshop/DPW8-Scatter/blob/main/TestCase1b/Joukowski.pdf

Test Case 1b: Joukowski Airfoil Mesh ZAIAA

A Cusped trailing edge 8 remove inviscid singularity
A Zero angle of attack & stagnation point at leading edge

A Custom mesh to observe order of accuracy (Joukowski conformal mapping)
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0.03

0.025

CDTotal

0.015

0.01
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Joukowski g Convergence

Test Case 1b: Joukowski
Grid Convergence Study

Grid Family:

Python Mesh

Adapted

Mesh

—f— 00201
—HB— o030
—i5— 001
—!— 0110

N

011.02
——— 011.03

o0z.m
—— 0i2.02
—y— 203
e 1204

01205
— 01206
=5 0Z9.01
—5— 02302
—g— 0F9.03
—— 0204
—F— 0350

0.00796

0.00794

CDTO'IHI

0.00792

0.05 C(;unts

0.0079

Test Case 1b: Joukowski
Grid Convergence Study

ZAIAA

‘Grid Family:

Python Mesh

| Adapted

Mesh

—A— ooz
—8— o030
—8— ooa.o
—t+— o1.m
—f— 01102
—— o110

011.04
—_—— 01202
—— 012,03
—pe. 0 2.04

012,05
e pi2.08
—a—— 02801
—8— 028.02

—g— 029.03
—k—— 029.04
—F— 035
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Joukowski Airfoil o Order of Accuracy ZAIAA

Grid Family:
Python Mesh

Test Case 1b: Joukowski Adapted Mesh

10" — Grid Convergence Study
102k i /I //
-

107

10" =

C, Error

—f— 0201
—f— ooa.m
—i— 00801
—t+— 011
—ff— 1.2
—.,_|— 011.03
$ 011.04

o120
—— 012.02
—%— 2.3
e 012,04

012.05
e 12.08
—a— 03N
—5— 02002
—g— 03H.0
—— 020.04
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|

10°

1{]“G=:=

107
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Test Case 1c: ONERA OATI15A Airfoll ZAIAA

A Verification of steady CFD analysis, required B TR
: 0.1
A Settings [
d Steady CFD RANS French Vanilla SA -[neg] ( All terms!) 0 S
A Adiabatic Wall (not isothermal) 0.1g 0.2 0.4 0.6 0.8 w
A Characteristic Farfield (1000 chords away ) ONERA OAT15A Transonic Airfoll
A Use periodic boundary conditions for sidewall boundary conditions
d Converge residuals to machine precision (~ le-10)
A Grids

0 Sixmember grid family; four are required, six are desirable
0 Encourage use of committee  -supplied grids; user -generated grids are acceptable
A Cadence Structured /Unstructured , Helden Mesh Unstructured

CYCCUEITLCI Mach | Re. | Tue | 2> | 5 | Pr | PrFarfield - _hTh

073 o pm 271K(487.8R) p®* 14 072 0.9

E
ASutherl andés Law: p&pmpﬂ—c

- o T —
‘ ("g ‘ (!r\ﬁ (vY n\) a l (v ( Y> < p WY
Py —~ v Y T (,gzq) Y r Y_ Y Y
Y Y 'Y Y p ol Y
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ONERA OAT15A f_ Convergence:

) 8 ° ZAIAA
Test Case 1a: ONERA OAT15A  |Tutbulence Model: Test Case 1c: ONERA OAT15A |GrdFamily:
Grid Convergence Study SA +QCR Grid Convergence Study
Angle of Attack 1.5
’ ' Z IR

Cadence Unstructured
HeldenMesh Unstructured
User Grid Adaptation

Angle of Attack 1.50

DTotal

O 0.015

0.0145
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ONERA OAT15A _ Participant Improvements BAIAA

Test Case 1c: ONERA OAT15A [GidFamiy: Test Case 1c: ONERA OATT5A - [G8IanY o o1 e
' . Cadence Structured Grid C Stud Cadence Unstructured
Grid Convergence StUdy Cadence Unstructured fl onvergence study HeldenMesh Unstructured
Angle of Attack 1.50 Eg(ledregpi/ldezggpqzttirgﬁmred Angle of Attack 1.50 User Grid Adaptation
o011 Dashed: 1a
IR R Solid: 1c
0.0155 0.0155
5 - 5
5 o
- RIS SO SO O S -
(] (]
o e o
0.0150 0.0150
i [ S A I O —§— e
! 3y ==
11 I A T T S e -
A S I I N IO O 3 5 NER
10 10- 3 ) --m-- 012.05
10 10
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ONERA OAT15A f_Convergence: »  8° ZAAA

10

Test Case 1c: ONERA OAT15A [GridFamiy: Test Case 1c: ONERA OAT15A  (Gridfemiv o e
Grid Convergence Study Grid Gonvergence Study ReiGamoan Uncietirod
Angle of Attack 1.50 aideniiosh Untuctured Angle of Attack 1.50 (Ser Grid Adaptatior

0.0152

0.0151
3
- i -4
Q : 10
a
O O
N R E 10°
10°
0.0149
""""""""""""""""""""""" 10-7

DOF
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ONERA OAT15A r_and g
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Test Case 3: DPW-I1Il W1 (20 years later)

A DPWAII: Wing-Only Test Case
d W1 & W2, incremental comparison

A DPW:8: Scatter WG

0 Revisit W1/W2 case to measure the progress over 20 years

A Grids

d Cadence Tet/Voxel Farfield, Helden Mesh Anisotropic Tet

Adapted

DPWAT: W1
IGES surfaces
multi -piece
wing -tip surface

== =]

DPW:8: W1

BREP Solid w/ far
Field and cleaned
Up wing -tip surface
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W1 f_and g Convergence: » 8 “ ZAIAA

Test Case 3a: DPW-IIl Wing1/2 (GadFamiy: =~ Test Case 3a: DPW-IIl Wing1/2  Gigfamly: = @ @ i reirr
Grid Convergence Study Cadence Unsirctrd VoxFF Grid Convergence Study Cadence Unstrird VoxFF
AI"IQIE of Attack 0.50 ﬂgﬂeﬁnwgﬂaﬁ[ﬂgﬁgﬁm 0.490 AngIE of Attack 0.50 User Grid Adaptation
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W1 f_and g Convergence: » 8 “ ZAIAA

Test Case 3a: DPW-Ill Wing1/2 [GidFamiy:  ~ Test Case 3a: DPW-IIl Wing1/2 E"Hﬂ"ﬁuﬂsymm TeiFF
Grid Cﬂnuergence Stud}' Cadence Unstrcird VoxF Grid Cﬂnvergence StUd}' ngdecnﬁﬁcggsg:;;g ".I'_g:t"r
Ang|e of Attack 0.50 ﬂgﬂeﬁnmcﬂ;ﬂfﬁ;‘m 0.490 AnglE of Attack 0.50 User Grid Adaptation
0.0220 e . e
B Wing: | | Wi .
| W2 Dash i B—g— o © : W2 Das
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0.0210 | i
- 0.470 |
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2 i 3
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