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Formulation of Four-Tip thical Fiber Probe for Characterization of Bubbles
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BE72 F-TOP A4 ADOREFEEMHSI L.
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(Table 1). X bHiZ, KBOEE KK ES & F-TOP 551
RIETEEZHALNITHDIC, KO LREFME F-TOP
#heDHELE 0, 15, 30, 45, 60 EIZERE LT, KA F-TOP
LT 2RBESEY T AL AT (10,000frames/s) 12X D
AERERE L. 2B, L—¥V—-X@REtrYy—2HN5Z
Lk » T, F-TOP ##ll & AfbatlZ# R & 8T, "H L
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Fig.1: Structure of F-TOP.
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(a) Halogen light, (b) Precision optical stages, (c) Photo multipliers,
(d) Halogen light, (¢) F-TOP, (f) Laser optic sensor, (g) A/D
converter, (h) High-speed video camera,
(i) Needle, (j) Acrylic water vessel

Fig.2: Outline of experimental setup.

Table.1: Internal Diameters of needles and corresponding
bubble properties.

Needle Bubble

In. Dia. Velocity | Major axis | Minor axis
(mm) (mm/s) (mm) (mm)
0.22 Bubble-1 339.3 3.03 1.31
040 | Bubble2 | 3187 3.69 140
0.66 Bubble-3 289.3 4.19 1.61

Fig.4 T F-TOP #AtERIC BT A RIBOELEELLETT.
AU 1T BHERRICKTT 5 F-TOP EfFOKIAEETHS.
FZl =0 IZBWCKIEIZ CP (Center Probe) SEisicHEfhL,
CP BRIAIIZEEFIE Iz oN T, Fu—7ORE L KIARE
EDOBBIZ L D IRAICHERBESTS. FLT, KiEMXCP
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— : Output signal of CP, --: Output signal of OP-1
----: Output signal of OP-2,--: Output signal of OP-3

(1) The CP hits the upper bubble interface; (2) The OP-1 hits the
frontal bubble interface; (3) The CP hits the bottom interface; (4)
Every tip of the F-TOP slips out of the bubble.
Fig.3: Characteristics of output signals of F-TOP and the
corresponding bubble situations.
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Fig.4: Time series rate of Velocity change AUc during the
contact
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(a) Bubble velocity

BBIIRERANCLIDIRBENCEET IO EEZLND.
SFY, TIROREEHAEL, [EBEB/HINVEZERR
A%, [ATHRAELZ 7 —7 PR IKRIT DEEOEFLIE K
X ot EZLNS.

3.2 WMEI+r—=al—>ay ’

SR 5 F-TOP %A X & F-TOP FHEEEOBERE
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ThdD. HEREEORBLIIRO L RBEAICARLNS. O
BT LT L, 2349 20% LA FOBA, @ U< K7 50% D545,
Or, BEEIZH L TR 15% U TOHE, @F U <K 40%LL E
DBPETHD. TRLIFKROLICHHTE S, OL, ME
728, CP & OPs (Outer probes) DHEAMBRLARFHIZED T 070
BERM A L. @CP ICER L TV AREMNEL 2D, K[IE
BENHAT 5. @CP BPRAME EMICEEXR S 2BICAET
7= CP B ORIADBEIIT LY, OPs OBEARBAEIEZ 3BT,
@O0Ps R T v PEICHEMT .

LT, ZThHDEREEZEEL, LTOX ) ICKE
F-TOP %A R&RET . L,/[IafEi#= (20~50%). r,/<id
Elil=(15~40%)D#FZ F-TOP %A X&RE T, KiBHE
VIR 5%, RIREEIERIIRRE 2% N THAIFRETH 5.
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(b) Bubble minor axis

Fig.5: Measurement accuracy distribution against F-TOP configuration
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