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Change Log JAIAA

« Version 2
— September 29, 2025
— Updated geometry link on Slide ? to point to the official, NASA-hosted geometry

« Version 1
— September 16, 2025
— Firstrelease




Test Case 3: Overview JAIAA

SHAPING THE FUTURE OF AEROSPACE

« CRM wing/body/tail0 configuration

Unsteady CFD with dynamic wing

Characteristic unsteady pressure fieldona

 Includes fluid/structure interaction civil aircraft wing related to the onset of
. . . transonic buffet
y SIm U Iatlons exec U‘I.ed ai. WInd -tU nnel scqle Research Article | Published: 08 January 2021

Volume 62, article number 20, (2021) Cite this article

Download PDF 4 @ Access provided by Japan Aerospace Exploration Agency Tsukuba Space Center

- GeomeTry Ond grids Ore mOdel SCOle (2.] 6%) Yosuke Sugioka [, Kazuyuki Nakakita, Shunsuke Koike, Tsutomu Nakajima, Taku Nonomura & Keisuke

— Maximize consistency with dimensional FEMs
and Test Case 2

Asai

Test Case 3
— Released 9/16/25
— Data comparison to uPSP data set

Sugioka, Y., Nakakita, K., Koike, S. et al. Characteristic unsteady pressure field on a civil aircraft wing related to the onset of

transonic buffet. Exp Fluids 62, 20 (2021). https://doi.org/10.1007/s00348-020-03118-y
Paper: investigating copyright and ability to post
Data available on: to be determined
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Experimental Test

« 2.16% scale CRM (80% scale of NASA model) tested in
JAXA 2m x 2m transonic wind tunnel

— Reynolds numbers of 2.3 million
— Separate test, same model as Test Case 2 experiment
— Rich set of unsteady pressure-sensitive paint (UPSP)

* Model details
— 80% scale NASA CRM (2.16% full-scale vehicle)
— Wing/body/tail
— Wind-off wing shape is the as-defined (in 2008) 1-G shape (same as NASA CRM)

« Corrections
— Data were re-reduced between paper publication and DPW-8/AePW-4
— Updated alphas are about 0.1 deg less than the paper alphas
— Use the workshop alphas
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Experimental Data Available JAIAA

SHAPING THE FUTURE OF AEROSPACE

Balance Pressure Sensors

Kulite :
Top Kulite RMS pressure Kulite

Alpha Aerodynamic <5
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(CL,CD,CM) p(rr]:eosss gér)e (n=0.5, 0.¢) 0506 ong channel]
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Wing-root PSP RMS | PSP pressure PSP PSP
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gauge pressure {070:5. 6.6/ WS Bl o s PSD pressure pressure snapshots
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3.05
361 Fig 11 Fig 6 Fig 7 Fig 8 Fig 17 Fig 12 Fig 15 Fig 14

4.70
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PSP data JAIAA

SHAPING THE FUTURE OF AEROSPACE

pressure coef
0.2

* PSP data mapped on the CRM
jig shape

- .plt files contains (x,y,z)
coordinates, “PSP average
pressure coefficient” and “PSP
RMS pressure” data
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Deformation Measurements
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102 651.408”105.210 -22.210| 0.111| -0.021| 0.144| -0.025) 0.217| -0.028) 0.252| -0.057| 0.149| -0.028
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JAIAA

SHAPING THE FUTURE OF AEROSPACE

« Deformation measurements for
this campaign are NOT available

« However, deformations for
similar flow conditions, angles of
attack and geomeiry exist

— These will be made available for

qualitative comparisons with the
FSI results




Simulation Conditions JAIAA

Recommended to use your best practices from Test Case 2

Freestream settings

— Mach 0.85

— Re.=2.2/m (based on chord length)

— Piota = 120.0 kPa (17.4 psi)
— 0. = 38.0 kPa (5.51 psi)

— Alpha: 3.05, 3.61, 4.70 deg 3.61 Buffet onset

3.05 Pre-buffet, close to design point

Grids 4.70 Post buffet
— Baseline grid is Medium (L3)

— Grid convergence study optional

Optional sensitivities
— Time step, simulation length, turbulence model, etc.



Geomeiry and Grid Files JAIAA

« Commitiee-supplied CAD for undeformed wing geometry (“jig”)
— CRM wing/body/tail (0 deg tail deflection)
— Jig wing geometry is available

https://commonresearchmodel .larc.nasa.gov/geometry/dpw6-geometries/DPW6 _CRM wbnpt ih+0 v09 2016-
01-28 cf.*

« Committee-supplied URANS grids

— Cadence, Helden, and Ames
https://dpw.larc.nasa.gov/DPW8/Buffet/Test Case 3

— Recommended to use model-scale grids

— Model scale maximizes postprocessing
consistency and FEM compatibility

— Scale-resolving schemes will need custom grids
— Provide custom grids to the committee for posting to the DPW site
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https://commonresearchmodel.larc.nasa.gov/geometry/dpw6-geometries/DPW6_CRM_wbnpt_ih+0_v09_2016-01-28_cf.*
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https://dpw.larc.nasa.gov/DPW8/Buffet/Test_Case_3

Time Step Settings JAIAA

« Godl
— Resolve wing structural dynamics
— Capture as much of the spectra as reasonably possible

- Recommended baseline settings
— 30 CTU after initial solution stabllized
— 100 fime steps per CTU
— More CTU may be required to resolve frequency at high resolution

 Limitations

— Computational resources will limit the user’s selected time step and simulation fime
— Utilize your best practice for iterations per CTU and simulation length
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Data Submission

« Required
— Infegrated Forces and Moments
— Surface Cuts
— Time Series of a Single Point at Kulite coordinates

— Custom Grid Metrics (or clear reference to committee-supplied grids; this
information must be submitted for inclusion in the ensemble analysis)

— Boundary Layer Profiles
— Geometry deformation data file (in preparation)

— Surface contour .plt file for each condition (subbmit via Box)

SHAPING THE FUTURE OF AEROSPACE
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dpwailaaldgmail.com

SHA IE FUTURE OF AEROSPACE
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