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Analysis of a Plane Wall Jet with the Conditional Sampling Method

Hideo OSAKA and Shinsuke MOCHIZUKI

Abstract
Conditional averages of longitudinal, normal velocity and of their products have been obtained in a

fully developed plane turbulent wall jet. For detecting the coherent structure, the VITA technique were

utilized in the inner region of the wall jet. It was inferred from the ensemble averaged patterns of u-and

v-fluctuating velocities that the existence of a pair of counter-rotating spanwise vortices was supported

through most of the present wall jet. The strong outflow events found near the location of a detective

probe correspond to the trunk of a pair of spanwise vortices, where the ensemble averaged Reynolds

shear stress takes a peak value.
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Fig. 2 Mean velocity and intermittency profiles

Fig. 3 Turbulent intensities and Reynolds shear
stress profiles
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Fig. 4 Skewness and flatness profiles

N5.y/b, >0 6N TuB LY 5 D D ARE A
B2 & 50, ZHIBRIBOMKRMEIC L ) & 2504
PoFNLNERbNDE, REEIHIINBIZE
TuBLUvESEBEHF 3L L -TEY, kiR
PEREE) & BOE L IR DS HETE 2, S hig
BRBONETHLNZEHEELBELT WL,
PHHNTWSEY, S B LUF 0434512 Irwin D5 RS
RN ERLTED, b s bARRILEH
FRELCHBEL -TWdLnEEI LN,

3. 2BGAMFIC;ER L - B iBams

VITA ZRIZ X 284875 615 6 N EEFRIOES
PRI IZ D WTHENT A S, Fig. 512 u E#HR S0
EATH A 2 RAALED m TEXTILL2 D2,
RRIEEHERE S 20 & DRERLEN t DEERITALIER] U /b,
XL TRT, RINEHRENIED y/b,=0.00420 EAF
B2 A5 &, RERGIORIZRT 5 — 130 2%
PLRENR, BWE (¥— 732 umf2E) L,
ZDBHBUW IR LWL RT. Zo—HOER(L,
FLIRBER B DA ejection 1% { sweep 2R/ v—2
FREEH LT EMEIINT W2, s L
NZ =B y/b, S0 210FH TA LN S, 2751, v/
b, DEEIM D IUAEDFEHE (3D L, F 720055 o PR ks
IR LT nwad, Ld-T, REASEICELT
LFH IS BIER 3% & 2 3 S O A 1E el ¢
Ebh. TNEMEERTELID &SRO EE % W T
HEEICHRET 2 &, HISORIBEAETH -2, 4B,
/b2 2 0. 330K TIIHRHENTE DI & 3 IiE L 72 PAFE
LNy — 3R s,

Fig. 6 (3 v REI T DOEATFHE T 2 RFLED Vims
TERITTALL 72D D%, BEREN tUn /byl xt LTRT.
RRIFIEHENLTE 1TV y/b,=0.067D A E T % A
r, HOREMEN T Y RDIO 2L ICHOED S
MEL, EOE—7H (1 v fRE) % & -7, kb
BB L TR TH U RN L D, £
DR BRMPIZHEDMEITHLE L T, il ey —

MV NS
WMW ‘ \,,‘wm/\'%wo. 067
L
= Laadia Ao A0 0042

-50 t(ms) ——t
U/ bp=1

Fig. 5 Ensemble averaged profiles of u velocity
component
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Fig. 6 [Ensemble averaged profiles of v velocity
component
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Fig. 7 Ensemble averaged profiles of uv correla-
tion component
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Fig. 8 Velocity vector in x-y plane
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Fig. 9 Flow visualization of a pair vortex
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