Results from CFDVAL2004 Case 1
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Time histories of v-velocity at x=0, y=0.1mm:
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Time histories of v-velocity at x=0, y=2mm:

40 ONERA-flu3m-les-3d
ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine)
NCAT-quasid+rans
exp, PIV
exp, hotwire

20

20

_ P P P

405 100 200 300
phase, deg

40 — UKY-ghost-sst(fine)

— — — - POIT-saturne-ke0.25f
WARWICK-neat-ke

= WASHU-wind-sa
N, — — — - NASA-tins3d-sa(fine)
N, o exp, PIV
b exp, hotwire

20

20

; P P .
40 00 200

0! 300
phase, deg

Time histories of v-velocity at x=Imm, y=2mm:
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Average v-velocity profiles at x=0:
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v-velocity profiles at y=Imm:
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Average v-velocity profiles at y=2mm:
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Average v-velocity profiles at y=4mm: Average v-velocity profiles at y=8mm:
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Average u-velocity profiles at y=0.1mm:
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Average u-velocity profiles at y=2mm: Average u-velocity profiles at y=4mm:
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Average u-velocity profiles at y=8mm: Jet width based on average v-velocity:
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Jet width based on average v-velocity
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Phase-averaged v-velocity profiles at
x=0, phase=0°:
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Phase-averaged v-velocity profiles at
y=0.1mm, phase=0°:
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Phase-averaged v-velocity profiles at
y=1mm, phase=0°:
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Phase-averaged v-velocity profiles at
y=2mm, phase=0°:
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Phase-averaged v-velocity profiles at
y=4mm, phase=0°:
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Phase-averaged v-velocity profiles at
y=8mm, phase=0°:

20 ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
ONERA-flu3m-sa
. - GWU-vicar3d-3d(fine) (003)
15 — — — - NCAT-quasid+rans
o exp, PIV
10

— % LA LA B e e |

-5

. L L L !

10, 0 2 4 6

X, mm

20 UKY-ghost-sst(fine)
N — — — = POIT-saturne-ke0.25f
- —_—————— WARWICK-neat-ke
I — - WASHU-wind-sa

15 — — — - NASA-tIns3d-sa(fine)
r o exp, PIV

10|
L




v, m/s

v, m/s

Phase-averaged v-velocity profiles at
x=0, phase=45°:
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Phase-averaged v-velocity profiles at
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Phase-averaged v-velocity profiles at
y=2mm, phase=45°:
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Phase-averaged v-velocity profiles at
y=4mm, phase=45°:
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Phase-averaged v-velocity profiles at
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Phase-averaged v-velocity profiles at
x=0, phase=90°:

40 ——— ONERA-flu3m-les-3d

— — — - ONERA-flu3m-lam
———— ONERA-flu3m-sa

————— - GWU-vicar3d-3d(fine) (093)
— — — - NCAT-quasid+rans

exp, PIV
exp, hotwire

30 0

2
£ —_—— =
S 0k TEmm———— .
30 5 10 15 20
y, mm
240 —————— UKY-ghost-sst(fine)
- — — — - POIT-saturne-ke0.25f
r -= WARWICK-neat-ke
3ok ————— - WASHU-wind-sa
- — — — - NASA-tIins3d-sa(fine)
r o exp, PIV
20 exp, hotwire
0 Ot
£ [
>, :_
-0
20
agL 1 P I L1
300 5 10 15 20

16

v, m/s

v, m/s

Phase-averaged v-velocity profiles at

40

30

y=0.1mm, phase=90°:

ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
ONERA-flu3m-sa
. - GWU-vicar3d-3d(fine) (093)
— — — - NCAT-quasid+rans
o exp, PIV

40

30

—————— UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f

———— WARWICK-neat-ke

————— - WASHU-wind-sa

— — — - NASA-tins3d-sa(fine)
o exp, PIV




v, m/s

v, m/s

Phase-averaged v-velocity profiles at Phase-averaged v-velocity profiles at

y=1mm, phase=90°: y=2mm, phase=90°:

40 ——— ONERA-flu3m-les-3d 40 - ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam - — — — - ONERA-flu3m-lam
ONERA-flu3m-sa

ONERA-flu3m-sa

. - GWU-vicar3d-3d(fine) (093) - GWU-vicar3d-3d(fine) (093)
N o x — — — - NCAT-quasid+rans L
80 X \ o exp, PIV 30 L

| — — — - NCAT-quasid+rans
o exp, PIV

k4
£
>
40— ———— UKY-ghost-sst(fine) 40 - —— UKY-ghost-sst(fine)
[ — — — - POIT-saturne-ke0.25f i — — — - POIT-saturne-ke0.25f
| —_— WARWICK-neat-ke L —_—— WARWICK:-neat-ke
n —— - WASHU-wind-sa - ———s - WASHU-wind-sa
3 — — — - NASA-tins3d-sa(fine) I — — — - NASA-tins3d-sa(fine)
30 o exp, PIV 30 i o exp, PIV
R I px|
k4
£
>

17



v, m/s

v, m/s

40

Phase-averaged v-velocity profiles at
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Phase-averaged v-velocity profiles at
x=0, phase=135°:
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Phase-averaged v-velocity profiles at
y=0.1mm, phase=135°:
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Phase-averaged v-velocity profiles at
y=1mm, phase=135°:
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— — — - POIT-saturne-ke0.25f
WARWICK-neat-ke
WASHU-wind-sa
NASA-tins3d-sa(fine)
B o exp, PIV

v, m/s

v, m/s

30

20

30

20

Phase-averaged v-velocity profiles at
y=2mm, phase=135°:

——— ONERA-flu3m-les-3d

— — — - ONERA-flu3m-lam
———— ONERA-flu3m-sa

————— - GWU-vicar3d-3d(fine) (138)
— — — - NCAT-quasid+rans

exp, PIV

—————— UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f
WARWICK-neat-ke
WASHU-wind-sa
NASA-tins3d-sa(fine)
o exp, PIV




v, m/s

v, m/s

20

30

20

Phase-averaged v-velocity profiles at
y=4mm, phase=135°:

30 - I \ ONERA-flu3m-les-3d
L i \ — — — - ONERA-flu3m-lam
n i /: i ONERA-flu3m-sa
L Y} \\ . GWU-vicar3d-3d(fine) (138)
AR NCAT-quasid+rans

exp, PIV

—————— UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f
———— WARWICK-neat-ke
————— - WASHU-wind-sa

— — — - NASA-tins3d-sa(fine)
exp, PIV

v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=8mm, phase=135°:

30~ ——— ONERA-flu3m-les-3d
- — — — - ONERA-flu3m-lam
ONERA-flu3m-sa

NCAT-quasid+rans
o exp, PIV

30 UKY-ghost-sst(fine)

— — — - POIT-saturne-ke0.25f
———— WARWICK-neat-ke
————— - WASHU-wind-sa

I — — — - NASA-tins3d-sa(fine)
o exp, PIV

2or Ep
./‘\‘n

GWU-vicar3d-3d(fine) (138)



v, m/s

v, m/s

Phase-averaged v-velocity profiles at
x=0, phase=180°:

ONERA-flu3m-les-3d
ar — — — - ONERA-flu3m-lam
F —_— ONERA-flu3m-sa
- = - GWU-vicar3d-3d(fine) (183)
30 — — — - NCAT-quasid+rans
- o exp, PIV
r A exp, hotwire
20
10 N
e =B e g s e 3
4 NS = Phase-averaged v-velocity profiles at
0 o TTTTTT= y=0.1mm, phase=180°:
4
-10
I ONERA-flu3m-les-3d
s 20 — — — - ONERA-flu3m-lam
20 ONERA-flu3m-sa
I GWU-vicar3d-3d(fine) (183)
F NCAT-quasid+rans
2oL 1 I I | exp, PIV
305 5 10 15 20 P
y, mm
k4
£
>
40 - UKY-ghost-sst(fine)
- — — — - POIT-saturne-ke0.25f
r - WARWICK-neat-ke
30 ————— - WASHU-wind-sa
[ — — — - NASA-tIns3d-sa(fine) |
r o exp, PIV |
2ob A exp, hotwire L
r i | | ! |
5 205 0 2 4 6
r X, mm
i 20 UKY-ghost-sst(fine)
I | — — — - POIT-saturne-ke0.25f
201 [ ——— WARWICK-neat-ke
r ————— - WASHU-wind-sa
I | | | , B — — — - NASA-tIns3d-sa(fine)
,300 3 m 15 20 ok o exp, PIV
y, mm |
) L
£
>
20l 1 1 1 1
205 0 2 4 6
X, mm



Phase-averaged v-velocity profiles at

20

20

y=1mm, phase=180°:

ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
———— ONERA-flu3m-sa
= GWU-vicar3d-3d(fine) (183)
— — — - NCAT-quasid+rans
[ o exp, PIV

UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f
WARWICK-neat-ke
WASHU-wind-sa
NASA-tins3d-sa(fine)
o exp, PIV

Phase-averaged v-velocity profiles at
y=2mm, phase=180°:

—————— ONERA-flu3m-les-3d
20 — — — - ONERA-flu3m-lam
I ONERA-flu3m-sa

= GWU-vicar3d-3d(fine) (183)
NCAT-quasid+rans
exp, PIV

@
£
>
10
. 1 1 1 1
205 0 2 4 6
X, mm
20 ——— UKY-ghost-sst(fine)
| — — — - POIT-saturne-ke0.25f
| - WARWICK-neat-ke
WASHU-wind-sa
B NASA-tins3d-sa(fine)
B o exp, PIV
10
@
£
>
10
. 1 1 1 1
205 0 2 4 6



v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=4mm, phase=180°:

ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
- ONERA-flu3m-sa
- GWU-vicar3d-3d(fine) (183)
— — — - NCAT-quasid+rans
o exp, PIV

10

B 1 1 1 1

20—2 0 2 4 6
X, mm

20 UKY-ghost-sst(fine)

— — — - POIT-saturne-ke0.25f
———— WARWICK-neat-ke
————— - WASHU-wind-sa

— — — - NASA-tins3d-sa(fine)
exp, PIV

v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=8mm, phase=180°:

—————— ONERA-flu3m-les-3d
20— — — — - ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (183)
— — — - NCAT-quasid+rans

exp, PIV

10

B 1 1 1 1

20—2 0 2 4 6
X, mm

20 UKY-ghost-sst(fine)

. — — — - POIT-saturne-ke0.25f
./' N, —_ WARWICK-neat-ke

2 WASHU-wind-sa
NASA-tins3d-sa(fine)
exp, PIV




v, m/s

v, m/s

Phase-averaged v-velocity profiles at
x=0, phase=225°:

ONERA-flu3m-les-3d

40

30

20

— — — - ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (228)
NCAT-quasid+rans

exp, PIV
exp, hotwire

Phase-averaged v-velocity profiles at

y=0.1mm, phase=225°:

——— ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (228)
NCAT-quasid+rans

7300 L . 1|0 . . 1|5 . . 2|O - o exp, PIV
y, mm i
! =]
40 - UKY-ghost-sst(fine) I ":zlmiﬂ:|
o — — — - POIT-saturne-ke0.25f L '\'\-\.r-
r - WARWICK-neat-ke L N ]
sk S - WASHU-wind-sa ok N4
N — — — - NASA-tins3d-sa(fine) | ’
r o exp, PIV |
20F A exp, hotwire |
[ L ] ] ] |
10k 303 0 2 4 6
r X, mm
of
10
10 ——— UKY-ghost-sst(fine)
IX | — — — - POIT-saturne-ke0.25f
-20 Ix | ———— WARWICK-neat-ke
A ————— - WASHU-wind-sa
A . . . | I — — — - NASA-tins3d-sa(fine)
R L L L L L I
30 5 10 15 20 o exp, PIV
y, mm
i [
..
R 1 1 1 1
30—2 0 2 4 6



v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=1mm, phase=225°:

-20

-30,

-20

-30,

ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam

- ONERA-flu3m-sa
- GWU-vicar3d-3d(fine) (228)

— — — - NCAT-quasid+rans
o exp, PIV

UKY-ghost-sst(fine)
POIT-saturne-ke0.25f
WARWICK-neat-ke
WASHU-wind-sa
NASA-tins3d-sa(fine)
exp, PIV

v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=2mm, phase=225°:

20

——— ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam

ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (228)
NCAT-quasid+rans

o exp, PIV

-30

20

UKY-ghost-sst(fine)
POIT-saturne-ke0.25f
WARWICK-neat-ke
WASHU-wind-sa
NASA-tins3d-sa(fine)
exp, PIV

-30



v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=4mm, phase=225°:

ONERA-flu3m-les-3d
10~ — — — - ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (228)
NCAT-quasid+rans
exp, PIV

10

20

R 1 1 1 1

30—2 0 2 4 6
X, mm

10 UKY-ghost-sst(fine)

— — — - POIT-saturne-ke0.25f
—_—— WARWICK-neat-ke
WASHU-wind-sa
NASA-tins3d-sa(fine)
exp, PIV

20

30 1 1 1 1

v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=8mm, phase=225°:

——— ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (228)
NCAT-quasid+rans

exp, PIV

b
: \ ~ -

-10

-20 ;

~ L L 1 L |

30 0 2 4 6

X, mm

20 ——— UKY-ghost-sst(fine)
— — — = POIT-saturne-ke0.25f
—_————— WARWICK-neat-ke
— - WASHU-wind-sa

20 — — — - NASA-tIns3d-sa(fine)

o exp, PIV

\\ LALALA SRS e e |
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v, m/s

v, m/s

Phase-averaged v-velocity profiles at

40

30

20

x=0, phase=270°:

——— ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
——— ONERA-flu3m-sa
—————— - GWU-vicar3d-3d(fine) (273)
— — — - NCAT-quasid+rans

o exp, PIV

A exp, hotwire

40

30

20

—————— UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f
-—= WARWICK-neat-ke
————— - WASHU-wind-sa
— — — - NASA-tIins3d-sa(fine)
o exp, PIV
A exp, hotwire

~

5 10 15 20

v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=0.1mm, phase=270°:

10 ——— ONERA-flu3m-les-3d

— — — - ONERA-flu3m-lam
ONERA-flu3m-sa

. - GWU-vicar3d-3d(fine) (273)
— — — - NCAT-quasid+rans
o exp, PIV

—————— UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f
———— WARWICK-neat-ke
————— - WASHU-wind-sa

— — — - NASA-tins3d-sa(fine)
B o exp, PIV

30 1 1 1 1



v, m/s

v, m/s

20

Phase-averaged v-velocity profiles at
y=1mm, phase=270°:

10 - ——— ONERA-flu3m-les-3d
n — — — - ONERA-flu3m-lam
ONERA-flu3m-sa

. - GWU-vicar3d-3d(fine) (273)
— — — - NCAT-quasid+rans
o exp, PIV

20

. L L L !

303 o 2 4 6

X, mm

0 UKY-ghost-sst(fine)
[ — — — = POIT-saturne-ke0.25f
[ —_—————— WARWICK-neat-ke

— - WASHU-wind-sa
- — — — - NASA-tins3d-sa(fine)
L o exp, PIV
(5 - — TR

30 1 1 1 1

Phase-averaged v-velocity profiles at
y=2mm, phase=270°:

10 - ——— ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
ONERA-flu3m-sa

. - GWU-vicar3d-3d(fine) (273)
— — — - NCAT-quasid+rans
o exp, PIV

) L
E 10
>" -
20
- 1 L L I
303 0 2 4 6
X, mm
0 ——— UKY-ghost-sst(fine)
[ — — — = POIT-saturne-ke0.25f
[ —_—————— WARWICK-neat-ke
— - WASHU-wind-sa
- — — — - NASA-tins3d-sa(fine)
L o exp, PIV
0 g

v, m/s
=)
T

20

30 1 1 1 1



v, m/s

v, m/s

20

Phase-averaged v-velocity profiles at
y=4mm, phase=270°:

10 - ——— ONERA-flu3m-les-3d

n — — — - ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (273)
NCAT-quasid+rans

exp, PIV

10

20

R 1 1 1 1

30—2 0 2 4 6
X, mm

10 UKY-ghost-sst(fine)

— — — - POIT-saturne-ke0.25f
—_—— WARWICK-neat-ke
————— - WASHU-wind-sa
NASA-tins3d-sa(fine)
exp, PIV

30 1 1 1 1

30

Phase-averaged v-velocity profiles at
y=8mm, phase=270°:

20 - ——— ONERA-flu3m-les-3d

- — — — - ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (273)
NCAT-quasid+rans

exp, PIV

@
£ [
= L
-10
-20
. L L L !
303 0 2 4 6
X, mm
20 ——— UKY-ghost-sst(fine)
i — — — = POIT-saturne-ke0.25f
i —_—————— WARWICK-neat-ke
| — - WASHU-wind-sa
L — — — - NASA-tins3d-sa(fine)
10 exp, PIV
K.
o T SN
£ [
= L
-10
-20
- 1 L L I
30 0 2 4 6



v, m/s

v, m/s

Phase-averaged v-velocity profiles at

40

30

20

x=0, phase=315°:

——— ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
——— ONERA-flu3m-sa
————— - GWU-vicar3d-3d(fine) (318)

— — — - NCAT-quasid+rans
o exp, PIV
A exp, hotwire

y, mm

UKY-ghost-sst(fine)

or — — — - POIT-saturne-ke0.25f
r -= WARWICK-neat-ke

3ok ————— - WASHU-wind-sa
- — — — - NASA-tIins3d-sa(fine)
r o exp, PIV

20F A exp, hotwire

10|

0l

-0

20

3oL 1 P P |

300 5 10 15 20

31

v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=0.1mm, phase=315°:

ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
ONERA-flu3m-sa
- GWU-vicar3d-3d(fine) (318)

— — — - NCAT-quasid+rans
o exp, PIV

30 1 1 1 1

—————— UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f
———— WARWICK-neat-ke
————— - WASHU-wind-sa

— — — - NASA-tins3d-sa(fine)
B o exp, PIV

20

30 1 1 1 1



v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=1mm, phase=315°:

ONERA-flu3m-les-3d
n — — — - ONERA-flu3m-lam
ONERA-flu3m-sa

. - GWU-vicar3d-3d(fine) (318)
— — — - NCAT-quasid+rans

xp, PIV_

10

20

R 1 1 1 1

30—2 0 2 4 6
X, mm

10 - UKY-ghost-sst(fine)

— — — - POIT-saturne-ke0.25f
———— WARWICK-neat-ke
————— - WASHU-wind-sa

— — — - NASA-tins3d-sa(fine)
B o exp, PIV

20

30 1 1 1 1

Phase-averaged v-velocity profiles at
y=2mm, phase=315°:

ONERA-flu3m-les-3d

10
n — — — - ONERA-flu3m-lam
L ONERA-flu3m-sa
| - - GWU-vicar3d-3d(fine) (318)
| — — — - NCAT-quasid+rans
o exp, PIV
0 g T
) L
E 10
>" -
20
R 1 1 1 1
30—2 0 2 4 6
X, mm
10 - —————— UKY-ghost-sst(fine)
— — — - POIT-saturne-ke0.25f

———— WARWICK-neat-ke
————— - WASHU-wind-sa

— — — - NASA-tins3d-sa(fine)
B o exp, PIV

v, m/s
=)
T

20

30 1 1 1 1



v, m/s

v, m/s

20

Phase-averaged v-velocity profiles at
y=4mm, phase=315°:

ONERA-flu3m-les-3d
— — — - ONERA-flu3m-lam
- ONERA-flu3m-sa
| - - GWU-vicar3d-3d(fine) (318)
— — — - NCAT-quasid+rans
o exp, PIV

30 1 1 1 1

—————— UKY-ghost-sst(fine)
10 — — — — POIT-saturne-ke0.25f
-— WARWICK-neat-ke
= WASHU-wind-sa
— — — - NASA-tins3d-sa(fine)
o exp, PIV

20

30 1 1 1 1

33

v, m/s

v, m/s

Phase-averaged v-velocity profiles at
y=8mm, phase=315°:

ONERA-flu3m-les-3d

20 — — — = ONERA-flu3m-lam
F - - ONERA-flu3m-sa
3 - - GWU-vicar3d-3d(fine) (318)
i — — — - NCAT-quasid+rans

10 o exp, PIV

)
S
T

—————— UKY-ghost-sst(fine)
20 — — — — POIT-saturne-ke0.25f
F -— WARWICK-neat-ke

= WASHU-wind-sa
B — — — - NASA-tins3d-sa(fine)
10 o exp, PIV

)
S
T




v, m/s

v, m/s

Grid effect on time histories of v-velocity

40

-20

405

40

20

-20

405

at x=0, y=0.1mm:

— —————— UKY-ghost-sst(fine)
— — — = UKY-ghost-sst
- GWU-vicar3d-3d(fine)
Wik —r—— - GWU-vicar3d-3d
3 — — — - GWU-vicar3d-3d(4.5d)
o exp, PIV
A exp, hotwire

| - T I T -
100 200 300
phase, deg

— ———— POIT-saturne-ke0.25f

— — — - POIT-saturne-ke0.25¢c

——— NASA-tins3d-sa(fine)

= NASA-tins3d-sa

— — — - NASA-tIns3d-sa(coar)
o exp, PIV

exp, hotwire

| - T I T -
100 200 300
phase, deg
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Grid effect on time histories of v-velocity
at x=0, y=2mm:

40

-20

405

40

20

-20

405

UKY-ghost-sst(fine)
UKY-ghost-sst
GWU-vicar3d-3d(fine)
GWU-vicar3d-3d
GWU-vicar3d-3d(4.5d)
exp, PIV
exp, hotwire

1
100

200
phase, deg

300

POIT-saturne-ke0.25f
POIT-saturne-ke0.25¢
NASA-tins3d-sa(fine)
NASA-tins3d-sa
NASA-tins3d-sa(coar)
exp, PIV
exp, hotwire

1
100

200
phase, deg

300



Grid effect on time histories of v-velocity

40

20

v, m/s

20

at x=Imm, y=2mm:

—————— UKY-ghost-sst(fine)
— — — = UKY-ghost-sst
GWU-vicar3d-3d(fine)
GWU-vicar3d-3d
GWU-vicar3d-3d(4.5d)
o exp, PIV

405

40

20

-20

405

1
100 200 300
phase, deg

———— POIT-saturne-ke0.25f
— — — - POIT-saturne-ke0.25¢c
NASA-tins3d-sa(fine)
NASA-tins3d-sa
NASA-tins3d-sa(coar)
o exp, PIV

1
100 200 300
phase, deg

35

v, m/s

v, m/s

Grid effect on average v-velocity profiles

at x=0:

UKY-ghost-sst(fine)
— — — = UKY-ghost-sst
- GWU-vicar3d-3d(fine)
- GWU-vicar3d-3d

— — — - GWU-vicar3d-3d(4.5d)
o exp, PIV
A exp, hotwire

POIT-saturne-ke0.25f
— — — - POIT-saturne-ke0.25¢c
- NASA-tins3d-sa(fine)
-— NASA-tins3d-sa
— — — - NASA-tins3d-sa(coar)
o exp, PIV
A exp, hotwire




v, m/s

v, m/s

Grid effect on average v-velocity profiles

at y=0.1mm:

UKY-ghost-sst(fine)
UKY-ghost-sst
GWU-vicar3d-3d(fine)
GWU-vicar3d-3d
GWU-vicar3d-3d(4.5d)
o exp, PIV

——— POIT-saturne-ke0.25f

— — — - POIT-saturne-ke0.25¢c

——— NASA-tins3d-sa(fine)

————— - NASA-tins3d-sa

— — — - NASA-tins3d-sa(coar)
o exp, PIV
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v, m/s

v, m/s

Grid effect on average v-velocity profiles

at y=1mm:

UKY-ghost-sst(fine)

UKY-ghost-sst

GWU-vicar3d-3d(fine)
. GWU-vicar3d-3d

— — — - GWU-vicar3d-3d(4.5d)

o exp, PIV

——— POIT-saturne-ke0.25f

— — — - POIT-saturne-ke0.25¢c

——— NASA-tins3d-sa(fine)

————— - NASA-tins3d-sa

— — — - NASA-tins3d-sa(coar)
o exp, PIV




v, m/s

v, m/s

Grid effect on average v-velocity profiles

at y=2mm:

UKY-ghost-sst(fine) 10
UKY-ghost-sst
GWU-vicar3d-3d(fine)
GWU-vicar3d-3d
GWU-vicar3d-3d(4.5d)
exp, PIV

at y=4mm:

Grid effect on average v-velocity profiles

UKY-ghost-sst(fine)
UKY-ghost-sst
GWU-vicar3d-3d(fine)
GWU-vicar3d-3d
GWU-vicar3d-3d(4.5d)
exp, PIV

@
£
>
L 1 1 1 1
0 2 4 6
X, mm
_ ———— POIT-saturne-ke0.25f 10
- — — — - POIT-saturne-ke0.25¢c
B ——— NASA-tins3d-sa(fine)
I ————— - NASA-tins3d-sa 8
L dml': — — — - NASA-tins3d-sa(coar)
L = o exp, PIV
- 6
r o 4
+ £
I >

POIT-saturne-ke0.25f
POIT-saturne-ke0.25¢c
NASA-tins3d-sa(fine)
NASA-tins3d-sa
NASA-tins3d-sa(coar)
exp, PIV
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v, m/s

v, m/s

Grid effect on average v-velocity profiles Grid effect on jet width based on average

at y=8mm: v-velocity:
_ UKY-ghost-sst(fine) _
10 L UKY-ghost-sst 20 L
F GWU-vicar3d-3d(fine) |
8 I GWU-vicar3d-3d |
L GWU-vicar3d-3d(4.5d)
3 exp, PIV I
L 15
6 I
4 C, £ L
7 E 10}
2 . >". -
0 - B .
L 5k UKY-ghost-sst(fine)
L | — — — - UKY-ghost-sst
ok | n exp, PIV
1 1 1 1 1 1 1 1 |
4 0 2 4 6 % 2 4 6 8 10
X, mm avg jet width, mm
10 - ———— POIT-saturne-ke0.25f 20
L — — — - POIT-saturne-ke0.25¢c |
F —_———— NASA-tins3d-sa(fine) |
sk =~ ————— - NASA-tins3d-sa |
L 3 — — — - NASA-tins3d-sa(coar)
- o exp, PIV I
L 15
6 L
4 £ L
|4 E 10}
5 = - ——— POIT-saturne-ke0.25f
= — — — - POIT-saturne-ke0.25¢
A / L NASA-tIns3d-sa(fine)
L NASA-tins3d-sa
or sl NASA-tins3d-sa(coar)
B n L] exp, PIV
2 -
1 1 1 1 1 1 1 1 |
4 0 2 4 6 % 2 4 6 8 10
X, mm avg jet width, mm
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Time

step effect on time histories of v-velocity
at x=0, y=0.1mm:

Time step effect on time histories of v-velocity

at x=1mm, y=2mm:

POIT-saturne-ke0.25¢
POIT-saturne-ke0.5¢c
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
NASA-tins3d-sa
NASA-tins3d-sa(low-dt)
exp, PIV

40 - ——— POIT-saturne-ke0.25¢c
| POIT-saturne-ke0.5¢
POIT-saturne-rsm0.125¢
I POIT-saturne-rsm0.5¢
£ NASA-tins3d-sa
20 1 NASA-tins3d-sa(low-dt)
R nn o exp, PIV
fu / exp, hotwire 40 -
o L
E o
> L
| 20
20
L @
| £
>
B P P I
400 100 300

Time step effect on time histories of v-velocity

40

20

-20

-40

200
phase, deg

at x=0, y=2mm:

— ——— POIT-saturne-ke0.25¢c
— — — - POIT-saturne-ke0.5¢c
——— POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
NASA-tins3d-sa
NASA-tins3d-sa(low-dt)
exp, PIV
exp, hotwire

T T T
300

200
phase, deg

20

; P P .
400

100 200 300
phase, deg

Time step effect on average v-velocity profiles

at x=0:
12 POIT-saturne-ke0.25¢
POIT-saturne-ke0.5¢c
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
10 NASA-tins3d-sa

NASA-tins3d-sa(low-dt)
o exp, PIV
exp, hotwire

v, m/s
(]
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Time step effect on average v-velocity profiles
at y=0.1mm:

10 ——— POIT-saturne-ke0.25¢
— — — - POIT-saturne-ke0.5¢c
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢

8 NASA-tins3d-sa
--------- NASA-tins3d-sa(low-dt)
o exp, PIV
)
4 -

v, m/s

[
— [LLANELE L S s |

S
T
-

Time step effect on average v-velocity profiles
at y=1mm:

10 ——— POIT-saturne-ke0.25¢c
POIT-saturne-ke0.5¢
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
NASA-tins3d-sa

ijh --------- NASA-tins3d-sa(low-dt)
exp, PIV

v, m/s

40

Time step effect on average v-velocity profiles
at y=2mm:

10 ——— POIT-saturne-ke0.25¢c

— — — - POIT-saturne-ke0.5¢c

POIT-saturne-rsm0.125¢

POIT-saturne-rsm0.5¢

NASA-tins3d-sa

Ny 00 e NASA-tins3d-sa(low-dt)
exp, PIV

v, m/s

Time step effect on average v-velocity profiles
at y=4mm:

10 ——— POIT-saturne-ke0.25¢

POIT-saturne-ke0.5¢c

POIT-saturne-rsm0.125¢

POIT-saturne-rsm0.5¢

NASA-tins3d-sa

--------- NASA-tins3d-sa(low-dt)
o exp, PIV

v, m/s




Time step effect on average v-velocity profiles
at y=8mm:

10 ——— POIT-saturne-ke0.25¢
— — — - POIT-saturne-ke0.5¢c
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢

8 NASA-tins3d-sa

I s ,/ANe\ - NASA-tins3d-sa(low-dt)
eF / o exp, PIV

L/

¢

W

L/
4t/

¥

~

v, m/s

Time step effect on jet width based on average
v-velocity:

20 -

POIT-saturne-ke0.25¢
POIT-saturne-ke0.5¢
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
NASA-tins3d-sa
NASA-tins3d-sa(low-dt)
exp, PIV

4 6
avg jet width, mm
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Turbulence model effect on time histories of

v-velocity at x=0, y=0.1mm:

40 - ——— POIT-saturne-ke0.5¢
POIT-saturne-rsm0.5¢
WARWICK-neat-ke
WARWICK-neat-kenon
WARWICK-neat-easm
exp, PIV
exp, hotwire

20 [

v, m/s
o

-20

; P P Ll
400 0

——— WASHU-wind-sa

— — — - WASHU-wind-sst

-= WASHU-wind-sstles
= NASA-tins3d-sa

— — — — NASA-tins3d-sst

o exp, PIV

exp, hotwire

40

20|18/

v, m/s
o

-20

; P P Ll
400 0
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Turbulence model effect on time histories of

v-velocity at x=0, y=2mm:

40 - ——— POIT-saturne-ke0.5¢
POIT-saturne-rsm0.5¢
WARWICK-neat-ke
WARWICK-neat-kenon
WARWICK-neat-easm
exp, PIV
exp, hotwire

20

20

_ P P P

405 100 200 300
phase, deg

40 — ——— WASHU-wind-sa

— — — - WASHU-wind-sst
-= WASHU-wind-sstles
= NASA-tins3d-sa

— — — - NASA-tins3d-sst

. X o exp, PIV

20 £ A exp, hotwire

20

| - T I T -
100 200 300
phase, deg

. .
400



Turbulence model effect on time histories of

v, m/s

v, m/s

v-velocity at x=1mm, y=2mm:

40 - ——— POIT-saturne-ke0.5¢
— — — - POIT-saturne-rsm0.5¢c
———— WARWICK-neat-ke

r - - WARWICK-neat-kenon

— — — - WARWICK-neat-easm
o exp, PIV

20

20
- P P L1
400 100 200 300
phase, deg
40— ——— WASHU-wind-sa
— — — - WASHU-wind-sst
- ___. WASHU-wind-sstles
L - - NASA-tins3d-sa
| — — — - NASA-tins3d-sst
2 o exp, PIV

20

| - T I T -
100 200 300
phase, deg

. .
400
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Turbulence model effect on average v-velocity
profiles at x=0:

——— POIT-saturne-ke0.5¢
— — — - POIT-saturne-rsm0.5¢
12 —_—— WARWICK-neat-ke
- WARWICK-neat-kenon
WARWICK-neat-easm
i o exp, PIV
o - exp, hotwire

v, m/s

——— WASHU-wind-sa
— — — - WASHU-wind-sst
WASHU-wind-sstles
NASA-tins3d-sa
NASA-tins3d-sst
10 . . exp, PIV

-z N A exp, hotwire

v, m/s




Turbulence model effect on average v-velocity Turbulence model effect on average v-velocity

profiles at y=0.1mm: profiles at y=Imm:
10 10
- POIT-saturne-ke0.5¢ - ——— POIT-saturne-ke0.5¢
B — — — - POIT-saturne-rsm0.5¢ B — — — - POIT-saturne-rsm0.5¢
8 I WARWICK-neat-ke 8 I WARWICK-neat-ke
L WARWICK-neat-kenon L WARWICK-neat-kenon
F WARWICK-neat-easm F 19??’ WARWICK-neat-easm
6 [ o exp, PIV 6 I o exp, PIV
- nme -
o 4T ) r
£ L a £ [
s ,L s ,L
oMy p N gy L
A
L 1 1 1 1
4, 0 2 4 6
X, mm
10 10
I WASHU-wind-sa I WASHU-wind-sa
L WASHU-wind-sst L WASHU-wind-sst
8- WASHU-wind-sstles 8 WASHU-wind-sstles
I NASA-tins3d-sa I NASA-tins3d-sa
B NASA-tins3d-sst B NASA-tins3d-sst
6 o exp, PIV 6 o exp, PIV
i e, i
o AT n r
E | s @ E |
> I > I
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Turbulence model effect on average v-velocity Turbulence model effect on average v-velocity

profiles at y=2mm: profiles at y=4mm:
10 10
- ——— POIT-saturne-ke0.5¢ - . ——— POIT-saturne-ke0.5¢
B — — — - POIT-saturne-rsm0.5¢ B { — — — - POIT-saturne-rsm0.5¢
8 I A\ WARWICK-neat-ke 8 I 7 WARWICK-neat-ke
L fdilla WARWICK-neat-kenon L / 7 WARWICK-neat-kenon
F WARWICK-neat-easm F WARWICK-neat-easm
6 I exp, PIV 6 I exp, PIV
4 “r o 4k
£ + £ +
> 2t > 2t
of 0
, R Tl
- =
_2 - _2 =
L 1 1 1 1 L 1 1 1 1
4— 0 2 4 6 4—2 0 2 4 6
X, mm X, mm
10 10 ”
I WASHU-wind-sa I P WASHU-wind-sa
L WASHU-wind-sst L ! \ — — — - WASHU-wind-sst
8 WASHU-wind-sstles 8 ! . - - WASHU-wind-sstles
I NASA-tins3d-sa I - = NASA-tins3d-sa
B NASA-tins3d-sst B — — — - NASA-tIns3d-sst
- exp, PIV 6 o exp, PIV
o 4T o 4T
£ + £ +
> I > I
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Turbulence model effect on average v-velocity Turbulence model effect on jet width based on
profiles at y=8mm: average v-velocity:

20 -

3 - ——— POIT-saturne-ke0.5¢ | PR
r VAY — — — - POIT-saturne-rsm0.5¢ | a
8 I y) -— WARWICK-neat-ke | 7
L 7N e WARWICK-neat-kenon R4
F WARWICK-neat-easm I /~’
I exp, PIV 15 g
6 L
a 4 E I
£ o/, E 10
> 2 > 3 POIT-saturne-ke0.5¢c
- POIT-saturne-rsm0.5¢c
L WARWICK-neat-ke
ok - WARWICK-neat-kenon
r 5k WARWICK-neat-easm
- L exp, PIV
2 -
1 1 1 1 1 1 L1
4, 0 2 4 6 % 2 4 6 8 10
X, mm avg jet width, mm
r BN 20 P
1ok LN ———— WASHU-wind-sa I ;
- K — — — - WASHU-wind-sst - 3
I -= WASHU-wind-sstles L
L -~ NASA-tins3d-sa L
- — — — - NASA-tIns3d-sst 15
I o exp, PIV |
o e |
£ E 10}
= = - ——— WASHU-wind-sa
L — — — - WASHU-wind-sst
L -— WASHU-wind-sstles
L = NASA-tins3d-sa
5 — — — - NASA-tIns3d-sst
r e Se———————— | L] exp, PIV
2 L
1 1 1 1 1 1 1 1 L1
4, 0 2 4 6 % 2 4 6 8 10
X, mm avg jet width, mm
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v, m/s

v, m/s

Grid effect on phase-averaged v-velocity
profiles at x=0, phase=135°:

—— UKY-ghost-sst(fine)
— — — = UKY-ghost-sst
GWU-vicar3d-3d(fine) (138)
GWU-vicar3d-3d (138)
GWU-vicar3d-3d(4.5d)

o exp, PIV
exp, hotwire

10
Grid effect on phase-averaged v-velocity
0 profiles at y=0.1mm, phase=135°:
-10
30— UKY-ghost-sst(fine)
L — — — = UKY-ghost-sst
-20 | ——— GWU-vicar3d-3d(fine) (138)
L ————— - GWU-vicar3d-3d (138)
| — — — - GWU-vicar3d-3d(4.5d)
30 5 10 15 20 20 L] exp, PIV
y, mm L
k4
£
=
40 - ——— POIT-saturne-ke0.25f
I — — — - POIT-saturne-ke0.25¢
- NASA-tins3d-sa(fine)
30 NASA-tins3d-sa
I NASA-tins3d-sa(coar) L
r o exp, PIV L
20E A exp, hotwire |
” oL 1 1 1 1
10 103 0 2 4 6
X, mm
of
-0
I 30 ——— POIT-saturne-ke0.25f
20 I — — — - POIT-saturne-ke0.25¢
r r -= NASA-tIns3d-sa(fine)
- I s - NASA-tins3d-sa
3oL 1 P P | - — — — - NASA-tins3d-sa(coar)
0 5 10 15 20 20} o exp, PIV
y, mm L
k4
£
>

X, mm
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v, m/s

v, m/s

Grid effect on phase-averaged v-velocity Grid effect on phase-averaged v-velocity

profiles at y=1mm, phase=135°: profiles at y=2mm, phase=135°:
30 ——— UKY-ghost-sst(fine) 30 —— UKY-ghost-sst(fine)
L — — — = UKY-ghost-sst L — — — = UKY-ghost-sst
| —————- GWU-vicar3d-3d(fine) (138) L —————- GWU-vicar3d-3d(fine) (138)
I S - GWU-vicar3d-3d (138) I S - GWU-vicar3d-3d (138)
l — — — - GWU-vicar3d-3d(4.5d) l — — — - GWU-vicar3d-3d(4.5d)
20 o exp, PIV 20 o exp, PIV

1 1 1 1 1 1
103 0 2 4 6 103 0 2 4 6
X, mm X, mm
30 ———— POIT-saturne-ke0.25f 30 ———— POIT-saturne-ke0.25f
B — — — - POIT-saturne-ke0.25¢ B — — — - POIT-saturne-ke0.25¢
B -= NASA-tIns3d-sa(fine) B -= NASA-tIns3d-sa(fine)
B s - NASA-tins3d-sa B s - NASA-tins3d-sa
I — — — - NASA-tIns3d-sa(coar) I — — — - NASA-tIns3d-sa(coar)
20 o exp, PIV 20 o exp, PIV
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v, m/s

v, m/s

profiles at y=4mm, phase=135°:

Grid effect on phase-averaged v-velocity

30

UKY-ghost-sst(fine)
UKY-ghost-sst
GWU-vicar3d-3d(fine) (138)
GWU-vicar3d-3d (138)
GWU-vicar3d-3d(4.5d)

exp, PIV

30

20} 4\ o

POIT-saturne-ke0.25f
POIT-saturne-ke0.25¢
-= NASA-tIns3d-sa(fine)
NASA-tins3d-sa
NASA-tins3d-sa(coar)
exp, PIV
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v, m/s

v, m/s

Grid effect on phase-averaged v-velocity
profiles at y=8mm, phase=135°:

30

20 ﬁ a

UKY-ghost-sst(fine)
UKY-ghost-sst
GWU-vicar3d-3d(fine) (138)
GWU-vicar3d-3d (138)
GWU-vicar3d-3d(4.5d)

exp, PIV

30

20 ﬁ o

POIT-saturne-ke0.25f
POIT-saturne-ke0.25¢
-= NASA-tIns3d-sa(fine)
NASA-tins3d-sa
NASA-tins3d-sa(coar)
exp, PIV




Time step effect on phase-averaged v-velocity
profiles at x=0, phase=135°:

——— POIT-saturne-ke0.25¢
— — — - POIT-saturne-ke0.5¢

- POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
NASA-tins3d-sa

/ R - L - R NASA-tins3d-sa(low-dt)
/ -\Y 2 o exp, PIV
\ A exp, hotwire
// \ A /.-‘
" A g
K4 4 A \\ A _./l.
% ey — “‘—-w/ﬂ =
>
1 P P L1
5 10 15 20
y, mm

Time step effect on phase-averaged v-velocity
profiles at y=0.1mm, phase=135°:

30 ——— POIT-saturne-ke0.25¢

— — — - POIT-saturne-ke0.5¢

POIT-saturne-rsm0.125¢

POIT-saturne-rsm0.5¢

NASA-tins3d-sa

--------- NASA-tins3d-sa(low-dt)
o exp, PIV

20

v, m/s
=)
T

Time step effect on phase-averaged v-velocity
profiles at y=1mm, phase=135°:

30 ——— POIT-saturne-ke0.25¢
— — — - POIT-saturne-ke0.5¢
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
NASA-tins3d-sa
--------- NASA-tins3d-sa(low-dt)
20 o exp, PIV

v, m/s

Time step effect on phase-averaged v-velocity
profiles at y=2mm, phase=135°:

30 ——— POIT-saturne-ke0.25¢
— — — - POIT-saturne-ke0.5¢
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
NASA-tins3d-sa
--------- NASA-tins3d-sa(low-dt)
20 o exp, PIV

v, m/s




Time step effect on phase-averaged v-velocity
profiles at y=4mm, phase=135°:

POIT-saturne-ke0.25¢
- POIT-saturne-ke0.5¢
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
| NASA-tins3d-sa
/ N NASA-tins3d-sa(low-dt)
201 / \ o exp, PIV

30

Time step effect on phase-averaged v-velocity
profiles at y=8mm, phase=135°:

POIT-saturne-ke0.25¢
— — — - POIT-saturne-ke0.5¢
POIT-saturne-rsm0.125¢
POIT-saturne-rsm0.5¢
| NASA-tins3d-sa
--------- NASA-tins3d-sa(low-dt)

20 ﬁ o exp, PIV
I O

30




Turbulence model effect on phase-averaged
v-velocity profiles at x=0, phase=135°:

——— POIT-saturne-ke0.5¢c
— — — - POIT-saturne-rsm0.5¢
WARWICK-neat-ke
WARWICK-neat-kenon
— — — - WARWICK-neat-easm
o exp, PIV
exp, hotwire

v, m/s

0 5 10 15 20

WASHU-wind-sa
— — — - WASHU-wind-sst
—_———————— WASHU-wind-sstles
- NASA-tins3d-sa
— — — - NASA-tIins3d-sst

v, m/s

o exp, PIV
A exp, hotwire
Em—e
=T
I L1
15 20

Turbulence model effect on phase-averaged
v-velocity profiles at y=0.1mm, phase=135°:

or ———— POIT-saturne-ke0.5¢
— — — - POIT-saturne-rsm0.5¢c
B -— WARWICK-neat-ke

= WARWICK-neat-kenon
I — — — - WARWICK-neat-easm
20 o exp, PIV

30~ ———— WASHU-wind-sa

L — — — - WASHU-wind-sst
L —_—————— WASHU-wind-sstles
— - NASA-tins3d-sa
| — — — - NASA-tIins3d-sst
20k =] exp, PIV

v, m/s




Turbulence model effect on phase-averaged
v-velocity profiles at y=1mm, phase=135°:

30

20

30

20

POIT-saturne-ke0.5¢
— — — - POIT-saturne-rsm0.5¢c
WARWICK-neat-ke
WARWICK-neat-kenon
WARWICK-neat-easm

- o exp, PIV

B ——— WASHU-wind-sa
B WASHU-wind-sst

WASHU-wind-sstles
NASA-tins3d-sa
NASA-tins3d-sst

- o exp, PIV

Turbulence model effect on phase-averaged
v-velocity profiles at y=2mm, phase=135°:

v, m/s

v, m/s

30

20

POIT-saturne-ke0.5¢
— — — - POIT-saturne-rsm0.5¢c
WARWICK-neat-ke
WARWICK-neat-kenon
WARWICK-neat-easm
o exp, PIV

30

20

X, mm

WASHU-wind-sa
WASHU-wind-sst
WASHU-wind-sstles
NASA-tins3d-sa
NASA-tins3d-sst

o exp, PIV




Turbulence model effect on phase-averaged
v-velocity profiles at y=4mm, phase=135°:

v, m/s

v, m/s

30

20

———— POIT-saturne-ke0.5¢
— — — - POIT-saturne-rsm0.5¢c
WARWICK-neat-ke

= WARWICK-neat-kenon
-‘-=§ — — — - WARWICK-neat-easm

£ o exp, PIV

30

X, mm

——— WASHU-wind-sa
— — — - WASHU-wind-sst
I5a ———— WASHU-wind-sstles
11 ————— - NASA-tins3d-sa
K — — — - NASA-tIins3d-sst
exp, PIV

Turbulence model effect on phase-averaged
v-velocity profiles at y=8mm, phase=135°:
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v, m/s

———— POIT-saturne-ke0.5¢
— — — - POIT-saturne-rsm0.5¢c
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— — — - WARWICK-neat-easm
o exp, PIV

30
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— — — - NASA-tIins3d-sst
=] exp, PIV




uv, mA2/sh2

uv, mA2/sh2

Phase-averaged u’v’ turbulent stresses at

0

y=0.1mm, phase=135°:

ONERA-flu3m-les-3d
ONERA-flu3m-lam
ONERA-flu3m-sa
GWU-vicar3d-3d(fine) (138)
UKY-ghost-sst(fine)

exp, PIV

— POIT-saturne-rsm0.125¢
F — — — - POIT-saturne-rsm0.5¢
I o exp, PIV
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I m
L 1 1 1 1

0 2 4 6

uv, mA2/sh2

uv, mA2/sh2

Phase-averaged u’v’ turbulent stresses at

y=1mm, phase=135°:

4 ——— ONERA-flu3m-les-3d
X — — — — ONERA-flu3m-lam
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L o exp, PIV
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1k
¥
1
0
N
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uv, mA2/sh2

uv, mA2/sh2

i

Phase-averaged u’v’ turbulent stresses at

y=2mm, phase=135°:

10 . ONERA-flu3m-les-3d
il = — — - ONERA-flu3m-lam
i s ONERA-flu3m-sa
8 ! — - GWU-vicar3d-3d(fine) (138)

— — — - UKY-ghost-sst(fine)
o exp, PIV

POIT-saturne-rsm0.125¢
— — — - POIT-saturne-rsm0.5¢
o exp, PIV
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