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Introduction

* This collaborative challenge was intended as a friendly learning
exercise, not a competition

* Here all results are identified and plotted together; this helps provide
a feel for the quality of the collective results

* For comparison against a “standard” model, they are also plotted against SA
results

* Everyone had difficulties — there are no winners or losers
* There’s much to learn — both from successes and “failures”
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Challenge Participants — very brief summary of methods
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A few of the CFD results are “wavy”
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How new results stack up against standard SA model
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How new results stack up against standard SA model
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Parish (slightly) and Viswanathan depart from standard LOTW behavior
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How new results stack up against standard SA model
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ASJ, at x/D.

jet

=2

x/Die‘_Z
2 o exp, x/D,,=2
Fang (exp)
H ———— Fang (theory)
——— Bin
1 H ~————— Cherroud L
H ————— Dwight
~———— Parish
3,
Q
> | \
0.5 S
0 - el bl i L TR [
0 0.2 0.4 0.6 0.8 1 1.2
u/U,
x/Di =2
1.5
5 al exp, /D=2
Fang (exp)
i ———— Fang (theory)
5 ~——— Bin
| —————— Cherroud
————— Dwight
1 ————— Parish
3,
Q
TS
| BT
05 %, S
. ﬁ% —
% 0.005 001 0015 002
u'v'/U,,

How new results stack up against standard SA model
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ASJ, at x/Dje=5
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ASJ, at x/D.
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How new results stack up against standard SA model
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ASJ, at x/D
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How new results stack up against standard SA model

] exp exp
Fang (exp) -1 [ Fang (exp)
—— Fang (theory) 5 Fang (theory)
——— Bin - Bin
——————— Cherroud -0.8 i Cherroud
————  Dwight i Dwight
~—— Parish - Parish
Stoellinger -0.6 Stoellinger
———— Viswanathan i Viswanathan
-0.4
) o
(&)

0.2

| I T | | I | I

2.5 -0.5 0 0.5 1 1.5 2 2.5

X/c X/c

—
—
o
N

SA and Bin results look best

14



How new results stack up against standard SA model
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How new results stack up against standard SA model
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2DWMH, at x/c=0.65
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2DWMH, at x/c=0.80

How new results stack up against standard SA model
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2DWMH, at x/c=1.10
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2DWMH, at x/c=1.20
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2DWMH, at x/c=1.30

How new results stack up against standard SA model
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How new results stack up against standard SA model
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How new results stack up against standard SA model
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2DNOO

How new results stack up against standard SA model
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2DNOO, AoA=10 deg.

All fairly reasonably;
Cherroud has lower
peak Cp
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2DNOO, AoA=15 deg.

How new results stack up against standard SA model
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2DNOO, AcA=18 deg.

Cherroud and
Stoellinger have lower
peak Cp

Cherroud results are
nonsmooth;
Cherroud,
Stoellinger, and
Parish separate
earlier than others
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2DNOO, AcA=18 deg.

Participant results vary
from upper surface

separation at x/c=0.25
through fully attached!
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Bottom Line

* The fact that the participants were able to use a “single strategy” to
vield plausible results for so many diverse cases was a positive

outcome

* However, despite isolated successes, it appears to be very difficult to
achieve broad agreement across multiple diverse cases with a single

RANS model
* Possibly carry these cases forward for future (continuing) challenge(s)



