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BSCW Comparison Plots

Notes: These comparisons are utilizing the preliminary data, as submitted

prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definitions of FRF and sign
conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these issues. Corrections
and rescalings etc will be performed prior to publication.

Please use these results showing proper respect for the willingness of the analysts and
data reduction team to share preliminary findings.
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Simple, rectangular wing
Structure treated as rigid

Data acquired under mixed
attached/separated flow
conditions

Known deficiencies:

— Limited number of pressure
transducers in experimental data

— Limited number of discrete
frequencies of oscillation

— Mach number is at edge of
acceptable range for quality
pressure data with splitter plate

Benchmark Supercritical Wing
(BSCW)

r AN
Splitter Plate/_‘ |

M=0.85, Re ~4.49 million, test medium: R-134a
a) Steady Case
. a= 5°
b) Dynamic Cases
i a=5°0=1°f=1Hz
ii. a=5°0=1°1f=10Hz



Steady-Rigid Cases
(RSW, BSCW)

Steady-Aeroelastic
Cases
(HIRENASD)

Forced Oscillation
Cases
(all configurations)

Convergence, spatial

GRID
CONVERGENCE
STUDIES

C. Cp, Cy Vs. N?/3

C. Cp, Cy vs. N?/3

e Magnitude and
Phase of CL, CD,
CM
(vs. N3 at
excitation
frequency)

TIME
CONVERGENCE
STUDIES

n/a

n/a

e Magnitude and
Phase of C, C,,
Cm
(vs. At at
excitation
frequency)

STEADY CALCULATIONS

Mean C, vs. x/c
Means of C,, Cp, Cy,

Mean C, vs. x/c
Means of C,, Cp, Cy,
Vertical displacement
vs. chord

Twist angle vs. span

n/a

DYNAMIC CALCULATIONS

n/a

n/a

e Magnitude and Phase of C, vs. x/c
at span stations corresponding to
transducer locations

e Magnitude and Phase of C, C,, Cy, at
excitation frequency

e Time histories of C s at a selected
span station for two upper- and two
lower-surface transducer locations



Steady Grid Convergence

0.65

086

0.55

05

CL

0.45

04

0.35

BSCW M=0.848167 AOA=5 deg

--&--A,cell centered,SA

--=--B,node based,SA
C,cell centered,SA
D,node based, SA

—-o-E,vertex centered, SST

-0.01

BSCW M=0.848167 AOA=5 deg

-0.03

-0.04 |

05 1
Grid factor

CM

-0.06 -

-0.07

-0.08 |-

-0.08 -

-0.11

S S0L02 [ Y

- B,node based,SA

A cell centered,SA

C,cell centered,SA
D,node based,SA
E.vertex centered,SST

1
Grid facto

Notes: These comparisons are utilizing the preliminary data, as submitted
prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definition

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these i

performed prior to publication.
Please use these results showing proper respect for the willingness of the analysts and data reduction team to
share preliminary findings.
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Steady Calculations
C, vs. x/c

GRID TIME
CONVERGENCE CONVERGENCE
STUDIES STUDIES STEADY CALCULATIONS
o~ (NN, ™5, 38 ]
Steady-Rigid Cases € Co Cy Vs N /s Man C, vs. x/c
(RSW, BSCW) SR D M
e MeanC, vs. x/c
Steady-Aeroelastic e Meansof C, Cy, Cy,
Cases C, Cp, Cyyvs. N2/3 n/a e Vertical displacement
(HIRENASD) vs. chord

e Twist angle vs. span

e Magnitudeand e Magnitude and

Forced Oscillation Phase of CL, CD, Phase of C,, Cp,

Cases CM vs. N3 at Cy Vs. At at n/a .
(all configurations) excitation excitation
g frequency frequency R

DYNAMIC CALCULATIONS

n/a

n/a

Magnitude and Phase of C, vs. x/c
at span stations corresponding to
transducer locations

Magnitude and Phase of C, C;, Cy, at
excitation frequency

Time histories of C/'s at a selected
span station for two upper- and two
lower-surface transducer locations



Upper Surface Steady C,

a=5° n=0.6

BSCW,

AQA=5 eta=0.6 Surface=Upper - sort on All analyst

prior to the AePW. These are workshop results not publlcatlon results.
There are significant differences including normalization constants
definitions:of FRF and sign conventions

These issties are being sorted out post- Workshop None of the

results included should be interpreted without proper consideration of these
issues. Corrections and -rescallngs etc will be performed prlor (o R .
publlcatlon

Please use these results showmg proper respect for the Wllllngness of
the analysts and data reduction team to share preliminary: findings.
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Lower Surface Steady C,

a=5% n=0.6

BSCW, AOA= 5 eta=0.6 Surface= Lower - sort on All analyst
-1 !

¥ prior to the AePW These aré workshop results not publlcatlon results.
There are S|gn|f|cant differences including normallzatlon constants
definitions of:FRF and sign conventions
:;; These issues are being sorted out post-workshop. None of the
14 results included should be- mterpreted without proper consideration-of these
issues. Corrections and rescallngs etc will be performed prlor to
publication.
Please use these results showmg proper respect for the Wllllngness of

the analysts: and data reduction team to share preliminary findings.
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Dynamic Calculations
Magnitude and Phase of C; vs. x/c

GRID
CONVERGENCE
STUDIES

-2/3
Steady—R|g|d Cases CL' CD; C|V| vs. N

(RSW, BSCW)

Steady-Aeroelastic
Cases C, Cp, Cyyvs. N2/3
(HIRENASD)

e Magnitude and
Phase of CL, CD,
CM vs. N-2/3 at
excitation
frequency

Forced Oscillation
Cases
(all configurations)

TIME
CONVERGENCE
STUDIES

n/a

n/a

e Magnitude and
Phase of C,, Cp,
Cy Vs. At at
excitation
frequency

STEADY CALCULATIONS

Mean C, vs. x/c
Means of C,, Cp,, Cy,

Mean C, vs. x/c
Means of C,, Cp,, Cy,
Vertical displacement
vs. chord

Twist angle vs. span

n/a

DYNAMIC CALCULATIONS

n/a

n/a

e Magnitude and Phase of C, vs. x/c

at span stations corresponding to
transducer locations
D’
excitation frequency
e Time histories of C/’s at a selected
span station for two upper- and two
lower-surface transducer locations



1 Hz
Dynamic Calculations

Notes: These comparisons are utilizing the preliminary data, as submitted
prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definitions
of FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of
the analysts and data reduction team to share preliminary findings.



Upper Surface Unsteady C, Magnitude
a=5% n=0.6,f=1Hz

BSCW, AOA=5 eta=

C

Magn
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0.6 Surface=Upper =1 Hz - sort on All analysts
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Notes: These comparisons are utilizing the preliminary data, as submitted
prior to the AePW. These are workshop results, not publication results.
There are significant differences including normalization constants, definitions of

FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




Upper Surface Unsteady C, Phase

a=5% n=0.6,f=1Hz

BSCW, A
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v D Gmts=1.39e-03s
F Gects=5.00e-03s
F Gf ts=5.00e-03s
F Gmts=5.00e-03s
® FExp
Notes: These comparisons are utilizing the preliminary data, as submitted
prior to the AePW. These are workshop results, not publication results.
There are significant differences including normalization constants, definitions of
FRF and sign conventions
These issues are being sorted out post-workshop. None of the
results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




Lower Surface Unsteady C, Magnitude

a=5% n=0.6,f=1Hz

BSCW, AOA=5 eta=0.6 Surface=Lower f=1 Hz - sort on All analysts

0.18

0.16

0.14

0.12

OQ 0.1

=

=

= 008
0.06
0.04

Bl

0.02

—&—D
—=—D
—<—D
—&—D
—<—D

Gmts=7.81e-03s
Gf t5=9.77e-04s

Gmts=9.77e-04s
Gects=7.81e-03s
Gf ts=7.81e-03s

Gmts=7.81e-03s
Gmts=3.91e-03s
Gm ts=5.00e-03s
Gm ts=2.50e-03s
Gmts=1.25e-03s
Gcts=5.56e-03s
Gects=2.78e-03s
Gcts=1.39e-03s
Gcts=1.39e-03s
Gm ts=1.39e-03s

F Gects=5.00e-03s

F Gf ts=5.00e-03s
F Gmts=5.00e-03s
—@— Exp

Notes: These comparisons are utilizing the preliminary data, as submitted

prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definitions of
FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




Lower Surface Unsteady C, Phase
a=5% n=0.6,f=1Hz

BSCW, AOA=5 eta=0.6 Surface=Lower f=1 Hz - sort on All analysts
180@ T T =1 il T
: AL T |
135 L ................. :"'fi
5 5 HRi O A Gmts=7.81e-03s
O B Gfts=9.77e-04s
O B Gmts=9.77e-04s
& B Gets=7.81e-03s
A0 B Gfts=7.81e-03s
v B Gmts=7.81e-03s
<1 B Gmts=3.91e-03s
a C Gm ts=5.00e-03s
O C Gmts=2.50e-03s
2 C Gmts=1.25e-03s
P O D Gets=556e-03s
o O D Gects=2.78e-03s
& D Gets=1.39e-03s
A0 D Gets=1.39e-03s
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® Exp
-135
Notes: These comparisons are utilizing the preliminary data, as submitted
prior to the AePW. These are workshop results, not publication results.
: : i : There are significant differences including normalization constants, definitions of
-180 i I FRF and sign conventions
These issues are being sorted out post-workshop. None of the
results included should be interpreted without proper consideration of these
X/C issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




10 Hz
Dynamic Calculations

Notes: These comparisons are utilizing the preliminary data, as submitted

prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definitions of
FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these issues.
Corrections and rescalings etc will be performed prior to publication.

Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




Upper Surface Unsteady C, Magnitude
a=5°% n=0.6,f=10 Hz

0.45

04

0.35

0.3

Q 25

C

Magn

0.2

0.15

BSCW, AOA=5 eta=0.6 Surfac

0.1 5

e=Upper f=10 Hz - sort on All analysts
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F Gects=5.00e-04s
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Notes: These comparisons are utilizing the preliminary data, as submitted

prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definitions of
FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




Upper Surface Unsteady C, Phase

a=5°% n=0.6,f=10 Hz

Phase C
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Notes: These comparisons are utilizing the preliminary data, as submitted
prior to the AePW. These are workshop results, not publication results.
There are significant differences including normalization constants, definitions of

FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




Lower Surface Unsteady C, Magnitude

a=5°% n=0.6,f=10 Hz

BSCW, AOA=5 eta=

0.25

0.6 Surface=Lower f=10 Hz - sort on All analysts
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X/C

Notes: These comparisons are utilizing the preliminary data, as submitted

prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definitions of
FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.




Lower Surface Unsteady C, Phase
a=5°% n=0.6,f=10 Hz

BSCW, AOA=5 eta=0.6 Surface=Lower f=10 Hz - sort on All analysts
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Notes: These comparisons are utilizing the preliminary data, as submitted
prior to the AePW. These are workshop results, not publication results.
There are significant differences including normalization constants, definitions of

FRF and sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these
issues. Corrections and rescalings etc will be performed prior to publication.
Please use these results showing proper respect for the willingness of the
analysts and data reduction team to share preliminary findings.
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All Magnitude Data

Notes: These comparisons are utilizing the preliminary data, as submitted

prior to the AePW. These are workshop results, not publication results.

There are significant differences including normalization constants, definitions of FRF and
sign conventions

These issues are being sorted out post-workshop. None of the

results included should be interpreted without proper consideration of these issues.
Corrections and rescalings etc will be performed prior to publication.

Please use these results showing proper respect for the willingness of the analysts
and data reduction team to share preliminary findings.




Comparison results, Upper surface

1 Hz

BSCW, AOA=5 eta=0.6 Surface=Upper - sort on All analyst
1.5 !

X/C -

Notes: These comparisons are utilizing the preliminary
data, as submitted

prior to the AePW. These are workshop results, not
publication results.

There are significant differences including normalization
constants, definitions of FRF and sign conventions

These issues are being sorted out post-workshop. None of
the

results included should be interpreted without proper
consideration of these issues. Corrections and rescalings
etc will be performed prior to publication.

Please use these results showing proper respect for
the willingness of the analysts and data reduction
team to share preliminary findings.
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Comparison results, Lower surface

1 Hz

BSCW, AOA=5 eta=0.6 Surface=Lower - sort on All analys
Bl

T

Notes: These comparisons are utilizing the preliminary
data, as submitted

prior to the AePW. These are workshop results, not
publication results.

There are significant differences including normalization
constants, definitions of FRF and sign conventions

These issues are being sorted out post-workshop. None of
the

results included should be interpreted without proper
consideration of these issues. Corrections and rescalings
etc will be performed prior to publication.

Please use these results showing proper respect for
the willingness of the analysts and data reduction
team to share preliminary findings.
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—% — D Gmts=1.39e-03s
F Gcts=5.00e-03s
F Gf ts=5.00e-03s
F Gmts=5.00e-03s
- - Exp

XIC

0.6

0.8

10 Hz

BSCW, AOA=5 eta=0.6 Surface=Lower =10 Hz - sort on All analysts
0.25 ‘ : . :

Magn C

—6&— A Gmts=1.56e-03s
—©—B Gfts=9.77e-05s
—H5—B Gmts=9.77e-05s
—&—B Gets=7.81e-04s
—4&— B Gfts=7.81e-04s
—%—B Gmts=7.81e-04s
C Gm ts=5.00e-04s
Gm ts=2.50e-04s
Gm ts=1.25e-04s
—©—D Gets=5.56e-04s
—H5—D Gcts=2.78e-04s
—%— D Gots=1.39e-04s
—#&— D Gmts=1.39e-04s
—S—E Gots=3.13e-03s
—H5—E Gets=1.56e-03s
—%— E Gfts=1.56e-03s
—#4—E Gmts=1.56e-03s
——E Gots=7.81e-04s
F Gets=5.00e-04s
F Gf ts=5.00e-04s
F Gmts=5.00e-04s
—®—Exp

o0

X/C




Comparison Data Matrix

GRID TIME
CONVERGENCE CONVERGENCE
STUDIES STUDIES STEADY CALCULATIONS DYNAMIC CALCULATIONS
Steady-Rigid Cases C,, Cp Cyy vs. N3 V' e MeanC,vs. x/c v
(RSW, BSCW) n/a e MeansofC, Cy, Cy n/a
e MeanC, vs. x/c 4
Steady-Aeroelastic e MeansofC,Cy, Cy vV
Cases C, Cp, Cyyvs. N2/3 v n/a e Vertical displacement n/a
(HIRENASD) vs. chord v
e Twist angle vs. span v
e Magnitude and Phase of C,vs. x/c /
e Magnitude and vy Magnitude and v~ at span stations corresponding to
Forced Oscillation Phase of C,, Cp, Phase of C,, Cp, transducer locations
e Cy vs. !\1'2/3 at Cy Vs .At at n/a . Ma-gnit.ude and Phase of C, C,, C,, aty”
(all configurations) excitation excitation . _ - _ S
frequency frequency Time histories of C/'s at a selected

span station for two upper- and two

lower-surface transducer locations



Time History Plots
Approximately 2
Cycles
x/c =0.398, n=0.6

F=1Hz

Note:

Some analysts submitted time histories with initial
Transients removed.

Others, on request, submitted their

data with initial transients included in the data set
for examining the effects on data anlayses

F =10 Hz

BSCW _unsteady_aoa5_f1_ xoc=0.398 eta=0.6 Upper
3 T I T

BSCW _unsteady_aoa5_f10_ xoc=0.398 eta=0.6 Upper
35 T T T

fffff A Gm 1.56e-03s

0.5

Time, seconds

Notes: These comparisons are utilizing the preliminary
data, as submitted

prior to the AePW. These are workshop results, not
publication results.

There are significant differences including normalization
constants, definitions of FRF and sign conventions

These issues are being sorted out post-workshop. None of
the

results included should be interpreted without proper
consideration of these issues. Corrections and rescalings
etc will be performed prior to publication.

Please use these results showing proper respect for
the willingness of the analysts and data reduction
team to share preliminary findings.

Time, seconds

B Gf 9.77e-05s

B Gm 9.77e-05s
B Gc 7.81e-04s

B Gf 7.81e-04s

B Gm 7.81e-04s
C Gm 5.00e-04s
C Gm 2.50e-04s
C Gm 1.25e-04s
D Gc 5.56e-04s
D Gc 2.78e-04s
D Gc 1.39e-04s
D Gm 1.39e-04s
E Gc 3.13e-03s
E Gc 1.56e-03s
E Gf 1.56e-03s

E Gm 1.56e-03s
E Gc7.81e-04s
F Gc 5.00e-04s
F Gf 5.00e-04s

F Gm 5.00e-04s




BSCW Experimental Data, Oscillatory Data, Pt 1360

Mach 0.84831, gbar 204.0748, Re 3364751.7719
-0.6 T T T T

-0.7

I
e ———
|

Cp
=
©
I
|

-11F

| | | | |
1.2 1.3 1.4 1.5 1.6 1.7 1.8
Time, seconds

Ceiling behavior as in the steady case
Excitation frequency in evidence for half cycles

Excursion of shock across transducer (past transducer towards leading edge )
Occurs principally during the first % cycle of excitation shown



