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Abstract: The characteristics of a gas-liquid Taylor (slug) flow in a square micro-channel with dimensions of
600 um x 600 wm are experimentally investigated in this paper. The test fluids were nitrogen and water. The
superficial velocities of the liquid and gas were in the ranges of 0.01 - 3 m/s and 0.1 - 3 m/s, respectively.
The bubble and liquid slug lengths, bubble velocities, and bubble frequencies for various inlet conditions were
measured by analyzing optical images obtained with a high-speed camera. It was found that the measured
values (bubble and liquid slug lengths, bubble velocities) were not in good agreement with the values
obtained using empirical models presented in the existing literature. Modified models for the bubble and
liquid slug lengths and bubble velocity are suggested and shown to be in good agreement (£20) with the
measured values. Moreover, the bubble frequency could be predicted well by the relationship between the unit
cell length and its velocity.
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Fig. 1 Schematic plot of unit cell geometry
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Authors Inlet mixing geometry Shape Diameter (m) Correlation Eq.
Garstecki et al.?) T-type junction Rectangular w 50’, 100, 200 ﬁ: 1+ aﬁ (a=1) (1)
h: 33 D, i
. . Ly s
Van Steijn et al. T-type junction Square w(h): 800 =15+ 145],— 2)
h f
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h: 80 D, it
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Qian and Lawal® T-type junction Rectangular D, = 250~3000 ﬁ = 1A637(.‘}7g.>0'1m _Jif_)71'05}?,670'07500,70'0678 5)
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