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Abstract: In the present experimental study, the effect of gas- and liquid-injected methods on the formation of
bubble and liquid slug at the merging micro T-junction of a square microchannel with dimensions 600 pum Xx
600 um was investigated. Nitrogen and water were used as test fluids. The superficial velocities of the liquid
and gas were in the range of 0.05 - 1 m/s, and 0.1 - 1 m/s, respectively, where the Taylor flow was
observed. The bubble length, liquid slug length, bubble velocity, and bubble generation frequency were
measured by analyzing the images captured using a high-speed camera. Under similar inlet superficial velocity
conditions, in the case of gas injection to the main channel at the merging T-junction (T gas-liquid), the
lengths of the bubble and liquid slug were longer, and the bubble generation frequency was lower than in the
case of liquid injection to the main channel at the merging T-junction (T _liquid-gas). On the other hand, in
both cases, the bubble velocity was almost the same. The previous correlation proposed using experimental
data for T liquid-gas had predicted the present experimental data of bubble length, bubble velocity, liquid slug
length, and bubble generation frequency for T gas-liquid to be ~24%, ~9%, ~39%, ~55%, respectively.
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inlet superficial velocity conditions
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Fig. 11 General trend of bubble generation frequency
(fuc) in T liquid-gas and T gas-liquid with
various inlet superficial velocity conditions
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Fig. 12 Comparison of present experimental data with previous correlation of Lee and Lee
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