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Effects of Fluid Viscosity and Tube Diameter on Two-Phase Flow
in Vertical Small Diameter Tube

Hiroaki TSUBONE, Hiroki NARIYASU,
Akimaro KAWAHARA and Michio SADATOMI
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Fig. 2 Apparatus used in this study

Table 1 Properties of fluids at 30°C

. Glycerin
Properties Water 683wt % MF
solution
Density(kg/m®)|  995.65 1171 1402
Viscosity(Pa.g)| 0.000797 0.0128 0.0128
Surface tension
X 0.06929 0.03185
(N/m) 0.07115
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Fig. 4 Void fraction measurement system
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Fig. 5 Differential pressure measurement system
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Fig. 6 Photographs of typical flow (Water-9 mm i.d. pipe)
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Bubble flow Slug flow Annular flow
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Fig. 7 Photographs of typical flow (Water-5 mm i.d. pipe)
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Fig. 8 Photographs of typical flow (Glycerin 68.3 wt % solution-9 mm i.d. pipe)
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Fig. 9 Photographs of typical flow (Glycerin 68.3 wt % solution-5 mm i.d. pipe)
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Fig. 12 Void fraction signals for bubble flow
(9 mm i.d. pipe: j.=1.0m/s, jc=0.2m/s)
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(5 mm i.d. pipe: j:=1.0m/s, jc=0.2m/s)
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Fig. 14 Void fraction signals for slug flow
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Fig. 16 Void fraction signals for annular flow T s
(9 mm id. pipe: . =1.0m/s, jc=20m/s) Fig. 18 Differential pressure signals for bubble
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Fig. 17 Void fraction signals for annular flow
(5 mm i.d. pipe: j:=1.0m/s, jc=20 m/s)
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Fig. 25 Void fraction vs. gas volumetric flux
(9 mm i.d. pipe)
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Fig. 26 Void fraction vs. gas volumetric flux
(Glycerin 68.3 wt % solution)

mmEBORAS FERHEL LTRT, BIZTRTD je
L DB TERRBI/NELS D LR L FPRREL
ZHEAERLE, ZOFREO—2, FEURLRME
THHNICI mmE LY b 5 mm BFOHBEIH
B3 Bbhns, i, KOBEHITOWTH
FEHgOERBR S iz,
3.4 BEBA%

Fig. 27 2 ¥iBIC 9 mm &, WKk VLY ¥
. 68.3wt%k¥EH E AV A OBRIRIRK dP,/dZ ©
FBRERERT. BERER—RCIE jc L j. DY
ICEECML, BN, BREMNSWIESH

100
g
¥
&
10}
N
%"s
' hBsa
o000
opng
g8
" od A :
0.01 0.1 1 10 100
Je m/s

Fig. 27 Frictional pressure drop vs. gas
volumetric flux (9 mm i.d. pipe)
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