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Summary of entries

Lift curve and polar plots

Predicting deltas between Config 1 and 8
Grid convergence behavior

Surface pressure and skin friction

Effect of brackets

Other comparisons
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Introduction et e

Summary is preliminary

I Participants can update their results after the workshop,
If desired; deadline: Sept 6, 2010

Looking for:

I Overall collective results
I Trends
I Outliers
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used like grid

N=node-centered
C=cell-centered
B=Boltzmann

direc

SX=Structured
UX=Unstructured hex
UT=Unstructured tet

UH=Unstructured hybrid
CB=Cartesian based
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model
used

direc center center
grids  grids

1=Str point-matched A

2=Str point-matched B

3=Str overset A

4=Unstr tet cell-center A
5=Unstr tet node-center A
6=Unstr hybrid (merged from 5)
7=Unstr hybrid node-center A
8=Unstr hybrid node-center B
9=Unst hex (from 1)

each each each each each
direc  direc  direc direc  direc

SA=Spalart-Allmaras

SST=Menter Shear Stress Transport
KE=K-Epsilon

VLES=Very Large Eddy Simulation
RSM=Reynolds Stress Model
KO=Wilcox K-Omega

* = modified in some way
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1=Str point-matched A

2=Str point-matched B

3=Str overset A

4=Unstr tet cell-center A
5=Unstr tet node-center A
6=Unstr hybrid (merged from 5)
7=Unstr hybrid node-center A
8=Unstr hybrid node-center B
9=Unst hex (from 1)
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*
lThin l l Thin l
each each
direc direc

SA=Spalart-Allmaras

SST=Menter Shear Stress Transport
KE=K-Epsilon

VLES=Very Large Eddy Simulation
RSM=Reynolds Stress Model
KO=Wilcox K-Omega

* = modified in some way
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Most used unstructured grids effrye frefien

Code P

(@)

W

E

R

) CB
Turb

nmr <

Trans-
ition
model
used

N=node-centered SX=Structured 1=Str point-matched A SA=Spalart-Allmaras
C=cell-centered UX=Unstructured hex 2=Str point-matched B SST=Menter Shear Stress Transport
B=Boltzmann UT=Unstructured tet 3=Str overset A KE=K-Epsilon
UH=Unstructured hybrid  4=Unstr tet cell-center A VLES=Very Large Eddy Simulation
CB=Cartesian based 5=Unstr tet node-center A RSM=Reynolds Stress Model
6=Unstr hybrid (merged from 5) KO=Wilcox K-Omega
7=Unstr hybrid node-center A * = modified in some way

8=Unstr hybrid node-center B
9=Unst hex (from 1)
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LIFT CURVE & POLAR PLOTS
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Comparing to experimental bounds
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Collectively, CFD tended to
yield too-low lift, too-low
drag, too-high moment (on
Medium-level grid)
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Lift curve on coarse grids QAIAA
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Structured grids yield less spread on coarse grids
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Lift curve on fine grids

Workshop
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Both grid types similar spread on
(with same turbulence model)
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fine grids
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Moment polar on coarse grids QAIAA
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Structured grids yield less spread on coarse grids
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Moment polar on fine grids QAIAA
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Prediction of alpha at CLmax
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BETWEEN CONFIG 1 & 8



Config 1 vs. config 8

Workshop
. All Grids, Turb Models, and Solvers
CFD.comiIgl “
. experiment, conlig S
3 . Chomee
2.5
-
O
2
1.5 Recall that all
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20 25

ALPHA

30

35 40

comparisons between
Config 1 and Config 8
were made using
Medium-level grids only

(Only showing those
who ran both configs)
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Config 1 vs. config 8
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40

3.5 [ ‘
: CFD. conlig 1
- . esz;ricrr;g:-ilu. ;nnlig 1
3 | gxpe:rimenl. conlig 8
2.5+
i | L
|
2 -
1.5¢
1 0 A L L L 1 0 L L L 20 L L 30 L
ALPHA
45 Flow Solver: FUN3D
[ CFD. conlig 1
3 | * CFD. conlig ‘Bmmm '
- . experimen, conlig 8
2.5¢
i | X
|
2 -
15—
1 iy A L L L L L L L L L L
0 10 20 30
ALPHA

357

CL

3.5¢

CL

AIAA HiLiftPW-16 Chicago, IL June 2010

Flow Solver: CFD++

.

CFD, conlig 1
experiment, conlig 1
CFD, conlig 8
experiment, conlig 8

2.5+

1.5F

20 30 40
ALPHA

Flow Solver: NSU3D

.

CFD, config 1
experiment, config 1
CFD, coniig8
experiment, contig 8

2.5

1.5}

Flow Solver: CFL3D

3.5¢ |
| CFD, conlig 1
| * expelimenl. mmig 1
3F— . S;Z::::::F :nnﬁg 8
2.5}
| i
0 |
2
1.5
g 10 20 30 40
ALPHA
e Flow Solver: OVERFLOW
| CFD. 'uznliu 1 §
33— (:F»'D.m:nligsl;m“Ig '
. experiment, contig 8
2.5¢
|
o

1.5} ,{ff
&

30 30 20
ALPHA

Slide 17 of 97



Config 1 vs. config 8

Workshop
o All Grids, Turb Models, and Solvers
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who ran both configs)
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Config 1 vs. config 8
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