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15mm 1500mm

15mm 1500mm
500ml / min ~ 500l / min
0.101 / min ~ 2.0l / min
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T 2-3 2-4
15mm mmXd
25 O T
355
150
P R DP13
DP13 F-F

5.5P-9.5VA550Hz 170l
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OMEGA SMA-

250 x 2 SMA-1 0.5~5/min
5~50/min 50~500l/min
ADVANTIC IPC

OMEGA TM3-30

0.1~ 2.0 /min
2-5
T 15mm 25mm 1500mm
T 15 25mm 1500mm
2-6

KANOMAX SYSTEM 7000
VALIDYNE DP55
VALIDYNE PA2101 model 280
TEAC DR-M3MK2
PHOTRON FASTCAM-Net Max
T 250FPS 8
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(Jjg)0.09~7.08m/s

0.05~0.19m/s 35.5mm
150mm 200Hz 60
200Hz 60
31 31 Taitel-Dukler
31
le J L1

(m/s) (m's)

Bubble 0.09 0.19

Bubble 0.14 0.09

Bubble 0.14 0.14

Bubble 0.14 0.19

Bubble 0.19 0.19

Churn 0.94 0.05

Churn 0.94 0.09

Churn 0.94 0.14

Churn 1.42 0.09

Churn 1.89 0.09

Annular 472 0.13

Annular 5.90 0.09

Annular 5.90 0.11

Annular 5.90 0.13

Annular 7.08 0.13
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3-1 Flow pattern map
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3-4 35 WX =W, X5 (W =W, + W
W, =W, 5 +Wes)
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T-junction
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3-2

j..=0.19m/s  j5, =0.14m/s bubbly flow region
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T-junction
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3-3

juu=0.09m/s  j, =0.94m/s churn flow region
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ju=0.13m/s jg, =5.90m/s annular flow region
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35 T

j..=0.19m/s  j5, =0.14m/s bubbly flow region
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X3/X1

WI1X1=W3X3"

36 T

ju =0.09m/s

Jo1 =0.94m/ s churn flow region
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WI1X1=W3X3
R

37 T

j..=0.09m/s  j5, =0.94m/s annular flow region
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3-8 Characteristics of phase separation in bubbly flow region ( j, = 0.19 m/s)
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3-9 Characteristics of phase separation in bubbly flow region (jg; =0.14 m/s)
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3-10 Characteristics of phase separation in churn flow region ( j,, = 0.09 m/s)
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3-11 Characteristics of phase separation in churn flow region ( j;, = 0.94 m/s)
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3-12 Characteristics of phase separation in annular flow region ( j,, = 0.13 m/s)
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3-13 Characteristics of phase separation in annular flow region( j;, =5.90m/s)
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3-19 DP13
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3-14 Time series of DP13 in bubbly flow region
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3-15 Timeseries of W, in bubbly flow region
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3-16 Power spectrum of DP13in bubbly flow region
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3-17 Power spectrum of
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3-21 Time seriesof W, in churn flow region
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3- 22 Power spectrum of DP13in churn flow region
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3-23 Power spectrum of W, in churn flow region
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3-28 Power spectrum of DP13in annular flow region
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3-29 Power spectrum of W, in annular flow region
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