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Development and Decay of Columnar Vortex in Two Phases
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Abstract

Vortices terminating at free surface have been investigated extensively. Most of investigations,
however, are focused on surface parallel vortices and little has been known about surface normal
vortex or columnar vortéx. Visualized experimental results utilizing LIF technique are discussed for the
purpose of characterization of columnar vortex interacting with a clean and a contaminated free surfaces
and a solid body interface in the present investigation. The results reveal that surface tension changes
due to surface contamination although bulk viscosity remains constant and eventually the behavior of a
columnar vortex interacting with a contaminated free surface and a solid body interface are totally
different from the clean free surface case.
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Fig. 1 Schematic diagram of the vortex
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view, (b) pront view

A= Wrl 44mm, Zo] 254mm, FA2mme]
o A oz wEoHTh o FHdle
Figl = %ol %, Zg, 25 ©go|ydEzx
Stepping Motor9} 1A=} lth Stepping Motor?]
gado] wel Zejo] AA4d At AL s
A ZaA S, sldde Edoll A= Vortex Sheet
7b dgskA foh o sldgie] 2xelAM 2
Vortex Sheet> 371 TARNA ZAEEo] oFE

dAsitt sAgE 660 o FAS & =
S ARt oA WYAHE oRFT 9 30x AL
o]%F o= Eckman

dggom fAEoE, 2
Layer Effectoll <8l obf7F EFAsHA =3 A=
~EPS A 5 ododdh BAE e Core
7ol oF 2cmol™ Ilenvsecd] B AEEE Aok
159 9 del M AfEddl £A46

Aels e ob e dolAe HdEEs A

(ot
oY

o

ol A g "ok o] A FHUOFE Arlon
Laser (Spectra-Physics, Model 168, 5Watt)7} At&-
Holx o474 2AE A MoF(Blue Beam, 488
nm)S =AY 44mme Cylindrical =5 53l
4 tmm@ Light Sheet® HEo] 2T}

I L= 20 A - o B
Fluorescein ¥ &S FA|E Ab&st] B9
ofoll BAMAIZITH FAE7F Laser Sheeto] 93|
FH oA B o fFE 7S A7 o] 7
AlzhE e 248 9fsl ccD 7he2k(Cooke,
CESR= N b=

SLo off rir

2
=

FlashCam)Z& ©| &3}

A sFEE Figo 20 YERIG. WA
AR RL BE7] A W e T
F718 AMgsle] SREa AL dEE Fag
22 A9t ® 83 ebgol M 14 5(99.998%)
o AitAE WANA ®5E S9EHS AU
AAsATE o g2 wEold AFIEAY £:2E
#4317 98l Ring-Type w4 HA7E o4&
skol obF I Aduid ASsIYon, EHeA
£ £0.1dyne/cmol it} T FHSFY Af, AS
g FRAELe 7 dynefemEA] FHIE AAHFEE L
TE7) 99% oldde & ¢ AUMTh

-242-



L TCO Camera
L]

Surface Suction

Mireos

Mirror
| T SO W,
7 ! ;‘Cylmdrica( Lev\s?
§,

Ai-on Laser {Uignt Sheet (vertian

i

I
Cylinghcal

Lenq‘

Shee\(Hgvzon(

CTO Tamera

Hitrogen

e
istiled Watei

TS TS

Fig. 2 Schematic diagram of the
experimental setup for the
flow visualization
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Fig. 3 Procedure for establishing a rigid,no-slip

boundary; (a) plan view, (b) frontview.
The flaps complete the rotation after 66°
and the plate falls onto the free surface
after 61°
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Fig. 4 LIF sequence of the columnar vortex
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