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Flow Visualization of Jets

Shiro AKAIKE, Mitsumasa NEMOTO and Ryozo ISHIWATA

Abstract

This paper presents the experimental results of flow visualization of jets, which was carried
out in a series of the study to verify the flow mixing of coaxial impingement of opposing jets in
the mixing chamber of reaction injection molding. Submerged laminar jet and opposing jets in
two mixing chambers were visualized by the hydrogen bubble method and the color tracer

injection method by using water as working fluid.

The flow pattern in the developing region of the submerged laminar jet was made clear.
Photographs showed the existence of a potential core. The impingement surface and the flow
downstream of it of the opposing jets were visualized. The mixing effect of the jets was proved

from the photographs to some extent.

1. &8 A A &

vL gy 7 — BV R A RIBS HE T,
Ftis I SE2 L E LT ICREHREEDH Z &
DTEHEGEOMIT B & LIcilC X 23 &%
HERORBRE R TTICERE LY, ok, COKREKRT
o0 AnbE—HEyEHELTW50T, HE
BOTRNOEEGIKELZHOLMIT A LIETE b
tre —, EBTEHEILLREOEMIL , XVHE
EFZTORHEBICE S VA /2 0 XEH 300 RBEE
ThHoHD, FOEKL/ ALEOAETRBRETH
B, ZOL O KBREKAXMSRELT, /A HAR
o OERA, KRIPIEDLEEDIIT TILIT->
T 52,

KA E R OB, RICSHEORAEZEANOE
EEF O ZTHI b DL 20 H B D, K
XhiZMN REZEN) THRERT 5 SO
DHRADESGIEREINEFTHLMCERA T WL
5 TH B, ok, MREREROEAY 7w —T7HICLSD
EEHEERETHH, BEFEREYRNS IR
NOAHEILRED TR E V25,

RS, RO RAEOMAELY B & LIcH TS

BEFN 60 4 10 § 1 HZH

bl S EERO A HIEROBRY RS, EK
E—MEHO /7 AV RSO s 2BED T
RBEEHOF AEEERIZOWTTY, Fihoa gk
BAFERWKEREEEBRFEAELCL->TT-
foo / AADLOE—RER TR, AVIEHECHFETS
EF v r a7 BAEALT X, F R A EZRER
DAL TR DOEFROEEGRER B HREM L
B ENTER,

2. RBEBHLIURE
2.1 BiirEmohER
FEIKF R A, KEKMEIC L > THR—BRE
ROTEAERT -, EEOBEZK 1 1TxT, #a
KFEPNAEE) b @ %2R @ 1T KEK & #fs (—
MOEBR T ZRE B L, £ TH— 1~
7R —XBC—E~y FERD2LILCLTWB, AN
@Ik bkt @ & @ KEERED, (£ 0 Huc
IS It s A G BEE L BIER Y K QM
T X, KIEIER B Y = - A RTEIE
hTkh, 7A0ET7272 INVETHB,
7 AR 2 IR THEERO b0 L, 2 Xiin
THGRELLBHRSAOEREIELICDDONE
$10 mm, £ & 320 mm O HEZ H\uie, BEX LT




2 $in TEAFBREE B-10 (1986)

e
e
Yo

®

]

—-|EE=

.|'
140\

\_\140

D

Fig. 1.

Skelton view of equipment (unit, mm).
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Fig. 2. Cross section of supply nozzle (unit, mm).
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(b) Nozzle

Fig.3. Schematic view of apparatus (unit, mm).
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(a) Circular type chamber

(b) Nozzle

Fig.4. Schematic view of apparatus (unit, mm).
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Fig.5. Color tracer injection nozzles (unit, mm).
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Fig.6. Photographs of submerged laminar jet from nozzle issuing into surrounding calm water (pulse
interval 7°=0.2s).
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Fig. 7. Flow pattern near nozzle exit (7 =0.2 s).
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(a) Re=148

(b) Re=201

Fig. 8. Photographs of submerged laminar jet from pipe nozzle (7" =0.3s).
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Fig.9. Photographs of submerged laminar jet from pipe nozzle (Re=210, 7°0.3 s).
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Fig. 10. Photographs of coaxial impingement of opposing jets in square type chamber.
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Photographs of coaxial impingement of opposing jets in square type chamber.

(a) Re=129, T=09s (b) Re=213, T=04s

Fig. 11.
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Photographs of flow downstream of impinging surface.
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(a) Re=230, T=06s
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Fig. 12. Photographs of coaxial impingement of opposing jets in circular type chamber.
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(a) Re=311, T=04s

(c) Re=606, T=0.2s (d) Re=1108, T=0.01s
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Fig. 14. Photographs of inpining surface (7" =0.01 s).
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(a) Re=132

(b) Re=289

(¢) Re=424

Fig. 15. Photographs of impingement by color tracers.
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(d) Re=663

(f) Re=1110

Fig. 15. Photographs of impingement by color tracers.
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