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Visual Observation of an Axisymmetric Impinging Jet

Junji KuriMa ,George Mivake, Hiroaki SEra and Masahide MiyaMoTo

Abstract

The behavior of flow structure of an axisymmetric impinging jet has been experimentally studied by using the
flow-visualization techniques, i.e., the hydrogen bubble technique and the fluorescent dye injection.

The Reynolds number based on the nozzle diameter (D = 40 mm) and the nozzle exit velocity is varied in the
range of 4000 < Re < 11000. The growth of vortex-like structures visualized by the hydrogen-bubble and .the
dye injection is observed either from the jet axis direction or in the jet cross-section.

When the jet impinges on the plate, the flow structure is varied by the relation between the location of the plate

and the rolling up vortex.

When the nozzle-to-plate spacing is less than the nozzle diameter, the frequency of
occurance of ring vortices is remarkably effected by the impingement plate.

With increasing nozzle-to-plate

spacing, the frequency of transport of ring vortices decreases due to the coalescence of vortices and the turbulence

in the boundary layer increases.
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Fig. 2 Side view of a round jet impinging on a
plate (dye injection)
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Fig. 3 Axial variation of the center of shear

vortices
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Fig. 4 Axial variation of shear vortices observed
from photographs (¢ : Bending of shear layer,
®: Rolling up of shear vortex)
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Fig. 5 Axial variation of a Strouhal number
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Fig. 6 Configuration of a round jei impinging on a
plate with dye injection (plane view)
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Fig. 7 Mean wavelength of vortex rings

3.3 AREFEERCLI>TRRHEMNEBIE

JANHORLII20um DY Y ZAF T LAY %
MR HERIC G ), KESEBEICE DEE VA E
0. 1MWMBTHAZEEDY 4 LT 14 » OEAL % Wik
B X v THHALEIEE % L7, Fig. 8 13 Re = 7140 T
H/D=1.0, 2.0, 3.0 2 LT4.0DHEEDY L L5 1
CRIETHRALEECH B, H/D = 1.0 TIIEHEH -
THA LT RO MENL SN, HEKLTO
M L BB O i O R & R ER T OAE AR & 1
B, BORERIERETHDLID, Y4654 1201
FEFMOWNIC L D5 EHE L 22T HBESN 5.
H/D=2.0 Tk, /D = 1 fHETHOEEN RS h,
ZFOMNEEZIEHEEROZBIBBE I N WS, HEK
HIETIZH/D = 1.0 D4 & RIS LI A8
Bahsb, H/D=3.0 TEHMM@AIAEEELT
Whlw, SALTALCOMBmAAREFESE 20, o
WEOESHFARY—LhoTwd, X, HLETHS
L1854 > OBBHIEAN>TWBED LB, HoyT
T TOMEINR-TWDHEEL NS, FHEMT
ETOMROBEL W BRI RY, I FEA LT
MELoTWD, TNIEEERTOINEIYEE 57272
HEFEZOHNDL., H/D=4.0 TEHEHRLL FTH
HEROBEZ &0, ROREISHE, 7L THE
ML TWVE, HEBEL TRIILTI P OESH
LY, o 7EHI/NSC Y, RFy v Lo

Vol. 36 No. 1 (1985)

RE #F =% EE R M- EER HEE

TOWAIHE TN TV LB TE L, X, H/D A
NEVHHICR LN MROER IR 1Y, T
AR 5 TV b,
INSHDHENS, H/D H/NE WA EH RO
THEGE LR & BB & IZHEERE L, ¥4 LT 4
AR OEESB bR, H/D A KE %5 LT
WMOBENZ LY, ZOFHEHE 2 b HELPBE S N
#%, THiE R Gardon 5Y RFEHY 5 OB AE
MTOMEZEDERIZE VT, H/DD/ME WA
/D =05 CHREEF LR TAFEFHBL T
htEZONE,

H/D=4 H/D=3 H/D=2 H/D=1
Re= 7140

Fig. 8 Side view of round jet impinging on a plate
(hydrogen-bubble)
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Fig. 9 Axial variation of the jet center velocity
determined from photographs
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Fig. 10 Configuration of a round jet at typical
sections (hydrogen-bubble)
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