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AePW/(Aeroelastic Prediction Workshop)

Website

= Rectangular Supercritical Wing

~»Benchmark Supercritical Wing
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https://c3.ndc.nasa.gov/dashlink/projects/47/

AePW/(Aeroelastic Prediction Workshop)

16 analysis teams providing datafor workshop

Industry University Government

5 6 5
25 total analyses committed for workshop

RSW BSCW HIRENASD
6 6 13

»>9 nations represented

from Mar 10th, 2011.

updated April 16", 2012.
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HIRENASD  aepw-1(april 21,2012 — April 22t,2012)
—High Reynolds Number Aerostructural Dynamics

HIRENASD Talks
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AVICFD-X Solver (viaan exchange of instantaneous load and

displacement data)

~» Fluid Fluid Structure

= Structure

@) O
: T 2
» Coupling O O
2> Moving grid
Force Velocity, Coordinate
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mvgrid.avi

cKground

4. Conclusion
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3-D aeroelastic wing with generic fuselage model

Only excited at natural frequencies

> Grid HIRENASD Geometry

Clamping flange Non-contact
Tumiable (Balance connection) labyrinth sealng  Brush sealing
Wind tunnel wall © o © -

= Test Case
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HIRENASD Reference quantities

| [HIRENASD

Reference chord Cref 0.3445 m

Model span b 1.28571 m
Area A 0.3926 m”

Moment X 0.252 m
reference point. y -0.610 m
relative to axis -
system defns z v
Transfer function reference WVertical
quantity displacement

(at y=1.24521m.

x=0.87303m)
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HIRENASD

® N\ouehased

O Medium v' Centaur
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available on website

GRID TYPE

Configuration

Unstructured

Structured

Node Based

Cell Centered

Mixed
Cl M

C

M

Tetrahedral
F

Mixed Tetrahedral

C M|F | C

M

F

Hex
Multiblock

clm! F

HIRENASD

V = Complete
) =1In process

0 = Desired
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Grid
initial spacing normal to all walls (Re, = 23.5M based on ¢, = 0.3445 m)
Coarse Medium Fine

1.0 2/3 4/9
4.40961e-7 2.93973e-7 1.95982e-7

1 million 2.4 million 7.2 million
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Centaur-Coarse VGRID-Coarse

A
\&\—7
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Test Case

Chinese Aeronautical Estab| i shment



Test Case

I

modelcart Tet with MC,
with instr,
Experimental |Experimental instrumen |disconnect |add bolt projected
[ HEX 20 HEX 8 modelcart modelcart [tation bottom of U |RBEs OML

aFPA f | [156.938| 157.237] 117.465] 110.904] 108.626] 106.998]  106.242| 106.193

2 f 00| 1450506 451.811] 448.517] 443.496] 442291 441.178] 437.120| 437.830
56 | 1496.680| 497.795] 380.224] 360.338] 356.863| 356.332|  354.341| 354.155
2FA | 00|  [422.976] 423.250] 280.260] 256.158] 252.790| 252.651|  252.361| 252.225
T 0 000 64076227 0 | 000001 000 0000 | 00| 560.737
A f 0 0000 | ] 499387] 454750] 450.171] 446.396] d444.318] 443.805

- rr -~ - ;[ ] 497.8:
- r - 1 | 569.737
! | | [ | [ | | 643234
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Test Case

S Experimental - Artemis & Experimental - Artemis
 Experimental - analyzer | ___ “Experimental - analyzer
HEX 20 HEX 20
SHEX 8 “HEX 8
TET no modelcart TET no modelcart
TET modslcart TET modelcart
TET modelcart with
instrumentation

Tet with MC, instr, disconnect
bottom of U

; add balt ! ] add bolt RBEs
projected OML projected OML
2B

Comparison of 2B frequencies Comparison of Modal frequencies
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Test Case

Amplitude of excitations for 2nd bending modes for each of the 3
unsteady cases are extracted from the experimental data

el | cmer | cmer
159 4 155

I T T A
e | mw [ w

Frequency(Hz
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Test Case

English HIRENASD HIRENASD HIRENASD

(ST units ) (ST units ) (ST units )

Mach number

noldsnumber
ed on ref chord)

oldsnumber

Speed of sound

Static temperature

Diensity
Ratio ofspecific heats
Dynamic viscosity

Prandtl number

Test medium Nitrogen = Nitrogen
Toral pressure . 135180 301915 148355

Static pressure 3 198115

AePW Analysis Parameters

Purity

Total temperature

Chinese Aeronautical Estab| i shment



HIRENASD

Computational Method

AVICFD-X

Dual time step

At=0.0001980355s, Frequency=78.9Hz 64 steps/T

RANS

Spalart-Allmaras one-eq model
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Pressure Coefficient (Casel)
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Pressure Coefficient (Casel)

Eta=0.66
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Pressure Coefficient (Case?2)
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Pressure Coefficient (Case3)
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Pressure Coefficient (Casel) (to be continued)

HIRENASD Data Point #159  Pressure Coefficient due to displacement 15 at 78.9 Hz, Magnitude
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Section 1
Section2
Section3
Section 4
Section S
Section 6
Section 7

Mach 0.8, ¢/E 0.22e-6

Re 7M/chord, aoa 105 degs
Transition strips on

Oscllation of 2nd Bending Mode

Data subset 1

Unfiltered

Fourier Block Size 21865, 75% averlap
Hanning window

Detrended

101st frequency point selected, 78.9 Hz




Pressure Coefficient (Case2) (to be continued)

HIRENASD Data Point#271 Pressure Coefficient due to displacement 15 at 80.3 Hz, Magnitude

Magnitude

Magnitude
Magnitude
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Section 1
Section 2
Section 3
Section 4
Section §
Section 6
Section 7

Mach0.8,¢/E 0.48e-6

Re 23.5M/chord, aoa -1.34 degs
Transition strips on

Osdllation of 2nd Bending Mode

Data subset 1

Unfiltered

Fourier Block Size 12800, 75% ovedap
Hanning window

Detrended

101st frequency point selected, 80.3 Hz




Pressure Coefficient (Case3) (to be continued)

HIRENASD Data Point#155 Pressure Coefficient due to displacement 15 at 78.9 Hz, Magnitude

Magnitude
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Section 1
Section2
Section 3
Section4
Section §
Section 6

—( — Section?

Mach0.7,¢/E 0.22¢-6

Re 7M/chord, aoa 1.5 degs
Transition strips on

Osdllation of 2nd Bending Mode

Data subset 1

Unfiltered

Fourier Block Size 12865, 75% overdap
Hanning window

Detrended

Frequencyindex 101 =78.9 Hz
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4. Conc




Conclusion

Results of the steady simulations agree with

experimental data

® Mesh quality will be improved to reach more accurate results
® More cases at different Mach number should be tested
® The unsteady aeroelastic analyses of HHRENASD wing should be

performed in the future
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