2002-12-3

gobooboobooan

(PIV/LIFOOODO
80122632 OO OO

1.00

0000000000 00000000000000n0on
000000000000 D000000000000000
000000000000 D000000000000000
000000000000 D000000000000000
ooolDoooo00O0O000000O000o000ooon
000000000000 D00D0000000000000
000000000000 D00D0000000000000
000000000000 D00D0000000000000
000000000000 D00D0000000000000
000000000000 D00D0000000000000
00000000000 D0000D

2. 0000000

FiglOOOOOOOOooOooooooooooooooo
U ccboobobboooooooooboobboonoog
goooooob pivOoooobooobobbboooooa
goooooobobboboboodod LEbD bbooooogd
godasnoooooooobboono ccobobooood
gooboooobbooooooobooooboon

gdg cco oobobboooooooooboboboon
ggoboboooobbooooobboooobbooooobo

3.0000
00000000000000000000000000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000
00000@D)I000 Wimmsec 000000000
000000000000000000000000000
000000000000000000000000000
0000 A=5omm0000 100mmO00000000000
000000000000000000000000000
0D00000000Xx0000000,000000000 ¢
0oooo
00000000000000000000000000
00000000000000000000000 Table 1
OD000R, 000000000000000 Caseld3 00
0000000Case204000000000000xz00

EIOW ‘ !

Shear grid
Transparent
belt P ~ Camera2 for
LED \ shadow image
array Cylindrical
Yy
Ye . . lens
: :"' ] cm
r ‘: ‘\ Camera3
c - i for shadow image
amera L
for PIV ! Bubble

Fig.1.M easurement system

goooooad
O00oooo)
oo oOoO0ooOo oo
Table 1. Experimental conditions (M=7.70X 10"
Case 1 2 3 4
Equivalent diameter D, [mm] 2.14 399 2.19 391
Eotvos number Eo 0.75 259 0.78 2.49
Weber numver We 0.86 254 1.10 3.02
Reynolds number Re, 165 388 189 419
Mean velocity in single phase -148 -148 -117 -117
W, [mm/sec]
Averaged shear rate k [s™'] 1.4 1.4 1.6 1.6
Aspect ratio 4s 0.87 0.72 0.85 0.72
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Fig.2 Velocity profile in single phase
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Figure 3. Three dimensional bubble shape and flow structure
a) Bubble shape and vorticity contours
b) Top view of bubble trajectory
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Fig.4 Flow structure around the bubble (Case2)
a) Instantaneous vorticity contours (x-z plane)

b) Instantaneous projection of bubble’s shape (y-z plane)
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Fig.5 Time variation of bubble deformation (Case2,4)
a)Relation between 4. and R, b)As on zig-zag motion
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Fig 6 Relation between trajectory x /A and vortisity @,
a)Case2 b)Case4



