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Visualization of Vortex Rings by Smoke and/or Smoke Wire

Hideo Yamapa and Makoto Iwarune

Department of Fine Measurements
(Received September 2, 1975)

Vortex rings were made visible by utilizing cigarette smoke and smoke wire. The rings
were generated by pulsing air through a somewhat convergent orifice using a pendulm.

It was found that the vortex rings are classified, according to the Reynolds number, into
three types such as laminar ring vortex, transient vortex ring, and turbulent vortex ring.
The photographs of the side views of the vortex rings are presented as well as the correspo-
nding front views of them. The vortex ring formation and the entrainment of the ambient
fluid were visualized by smoke wire technique.
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Fig.1 Schematic of vortex ring generation system
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Fig.2 Schematic of electronic circuits of smoke wire
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Fig.3 Side vieiv of motion of vortex rings: (a) Laminar vortex ring R,=980, (b) Transient vortex ring:
R,=2200, (c) Turbulent vortex ring R,=7000
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Fig.4 Front views of vortex rings, showing ring distortion: (a) Laminar vortex ring R,=980,
(c) Turbulent vortex ring R,=7000

vortex ring R,=2200,

H274& (1975) 325

T, AHFAHTHS 2 LIEEL T, Livicths
DRVEBSNKE - TTE, TOFEikE, HERT
DIED, F4(a). BEERGKIIRL KD 2 THA T
5. Tichh, HOoXOEMHL BRI EECREL,

(b) Transient

b | [
X  Re=980
O  Re=2200
= o B Re=7000
-
L \-9\\
* N‘
% DN
[ e
2, i
. \O\ K“"\.
05+ L ~
L o
~
N EN
Qo X x
g
XX
%
d . . ) vt
0 0-1 0-2 0-3 0-4 Do

Fig.5 Velocity of translation of vortex rings versus time from the orifice



326 Bulletin of Nagoya Institute of Technology Vol. 27 (1975)

HELIcbDIi D, MELREL B3 BT, BifiGs
DRFETTH, “hht 40~50cm BB+ 5 L, EHEA
LRTEROATELS DD LRtk s D,
ThiEiciET 5L, HETFrbEMC{ThTS
fEaElitm 45, B 4(b), H 4 XEMRT RGO
R T, ks, bEilO=fED RGO EREEITH
TH W EEOTEOBRT M5 ITm1,

3.2 RE—7 -I{M¥ICLBRBOEHE

AUV 7 4 AOARME7 41 ¥EED, SHhTFREALY
hhicBEECE 2 DA A » FHRAL X ST, %
OEMA B 10ms, 15ms, 25ms, 65ms FEE L - HE o
WROEZORTEHE6ICRT, Y7 4 A IOES
B 2emEh BT A YR EEIZED, 30ms, 50ms,
70ms, 90ms FERLIA-HOMEREOEAThIBETY
R 7werd, R#EE, BEFOPCEEOHEY AR, A
E—7 - TAYEOHATRROBE LR, K8,

3 @)
Fig.6 Consecutive photographs of vortex ring,
where smoke wire is mounted inside the orifice
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Fig.7 Consecutive photographs of vortex ring, where
smoke wire is mounted outside the orifice and
its location is observed as a white straight line

Fig.8 Visualization of vortex ring utilizing both
smoke and somke wire
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