110 XEEEEBOHRITE £10458 15, pp. 110~120, 1986.
<& X>

45° [BI7Y dserEine] MiatEAny ALFURE Wt

(19854 108 10 B &%)

Study on the Statistical Turbulent Characteristics
of 45° Circular Cross Jet Flow

Byung Joon Rho and Jang Kwon Kim

Key Words: Probability Density (#Z58E), Joint Probability Density (& 288 EE), Skewness
Factor (GE#EE), Flatness Factor F ), Iso-Probability Density (ZrEREE),
Intermittency (Hifk#E), On-Line Computer System (2-2}¢) A %8 A 2#), Hot-Wire
Anemometer (Eig B E)

Abstract

45° cross jet flow, at the mixing of two jet flows, was experimentally studied. For this study,
only the statistical turbulent characteristics and high order moments will be analysed by on-
line computer system (hot-wire anemometer system, dynamic analyser and computer system,
plotting and printing system). Since mean velocity distributions, intensities of turbulence, Reyno-
Ids stresses, correlation coefficients, and other general results were already studied and presen-
ted.

One dimensional probability density distributions of #’, v, and w' were analysed comparing
with Gaussian curve, which showed skew and flat tendency according to the Y and Z directions.
For the analysis of the joint flow of turbulent components, the joint probability density dist-
ributions were examined. The figures were drawn so as to be read joint probabilities, joint
probability densities, fluctuating velocities #’, v/, and w’. For further detailed examination of
the variations of skewness and flatness phenomena, iso-joint probability density contours obta-
ined from the profiles of the joint probability density distributions were studied. According to
the displacement of positions from the center of the mixing flow and the directions, the fla-

tness and skewness factors were increased.
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#: p=fimplitude Probab!itty Dens!iy#18A3
| level step fn (mss)~-2

———¥: peAnplltuds Probability Dens 1ty*1343
5 leve! step fn (m/3)a=2

a2y |B=—15d | (p) F“&d T c)

B=2l d | (yy |B=21 d T 7S]

)
o=18.7%  ju’ o=18.8% lu’ lomizo2x 4u

o=18% Lu”
EREI] (&) B=-21 d |
1 ‘ X/¥o= 3
. : ; , , Y/oi= D
— sem s b gree () I — = == = ,
j Y (b) Y, b1=3.435 i - - ' (a) Z/b2= @ !
- —= - ~ tc) Yroi=0.888 — — & 4 (b) Z/b2=8.378
.l =t o] ) Yob1=1.304 : v ] (o) zovz-el7s2
- e o % - -} te) Ysb1=1.533 I A 2 _| (dy Zsb2=1.886
! ; i : . (e) Z/b2=1.253
p=S2.4% Ju‘ g=lB8% tu’ L-ss.qn lu” c=102% Ty’ |
Fig. 10 Iso-probability density contours of #',v’ Fig. 11 Iso-probability density contours of u’,w’
along the Y direction along the Z direction

Fashe 2FE 2ol gt dol vz EESS AR 2 Z71d 2= ] dlolE

Fig. 124+ X/X,=2,3,4¢ B4 YHme EEE = BEEDLY REoAd BOD BES debilz 3l
o wel EEfAe (e BRY oA, EEA B v V=09 B d 0k AE B=0d] 77 I
R THE AEd ALAY HHBHM) o= BzEgo, o]EHdomt wr=00] He] B=
A uwre) g vTe gruch = MRS deld = 00] Hejok vk Yok SR Wk Be A S
ERE FA B e vebdsh w4 B 4fiw bt Y/0=0.7 3204 Adze mejesl, 3 L



118 B oS ®-
-~ 25 x xX
E‘:’ r ﬁx d{éx ]
5 Xy H X H
— 8+ 8 H X
o H x§0
X
15 ¢ o y *& 0
X Re.= 5.2 x 10 HXH o
H Symbol , X/X
18 o 2’ H o
H H 3
5 & X y -]
o t t ¢ ¢ ——
]
a .5 1 1.5 2 2.5
: Y/bq

Fig. 12 Distribution of the rotation angle of Re-
ynolds stress tensor along the Y direction
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