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Effect of Small Rectangular Channel Height on Bubble Moving Velocity in Gas-liquid

Two-phase Flow through Sudden Contraction
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Abstract An experimental investigation is carried out on the effects of a sudden
contraction on the characteristics of an air-water two-phase flow in a millimeter-scale
rectangular channel. The results revea that the flow pattern transition types caused by
sudden contraction can be basically classified into five. The scatter of the leading edge
velocity of a bubble observed downstream of the sudden contraction increases as the
channel height becomes smaller than a certain critical value. This phenomenon is not
beneficial for practical usage of gas-liquid two-phase flows in micro channels.

Keywords: Gas-liquid two-phase flow, Sudden contraction, Millimeter-scale channel, Flow
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Fig. 1 Schematic diagram of experimental

Apparatus.
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Fig.2 Schematic diagram of test section
(Upper: top view, Lower: front view,
W;=50 mm, W,=10, 20, 40 mm,
h=0.5, 1.0, 2.0 mm).
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Fig.3 Top view images of basic three flow
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Fig.4 Typical flow pattern transition types
through sudden contraction(From top to
bottom: () B-B, @ B-S, @ S-S, @
S-A. ® A-A).
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Fig.5 Bubble breakup at the corner of
sudden contraction.
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Fig.6 Flow pattern transition map for
h=2.0mm and ¢=0.2.
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Fig.7 Flow pattern transition map for h=0.5

mm and a=0.2.
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Fig.8 Disintegration of bubble passing through
sudden contraction for h=2.0 mm, «=0.2,
j¢= 20 cm/s and j,,=20 cm/s.
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Fig.9 Bubble velocity changes for three

contraction ratios (h=2.0 mm, j,= 20

cm/s, j,=20 cns).
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Fig.10 Bubble velocity changes for h=2.0 mm,
=0.2, jq= 20 cm/s and j,,=20 cm/s.
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Fig.11 Bubble velocity changes for h=1.0 mm,
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Fig.12 Bubble velocity changes for h=0.5 mm,
0=0.2, j5= 20 cm/s and j,,=20 cm/s.
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