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Effect of Liquid Properties on Pressure Drop of Two-Phase
Gas-Liquid Flows in a Microchannel
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Adiabatic experiments were conducted to measure pressure drop for single-phase liquid and gas-liquid two-phase flows
through a circular microchannel with an internal diameter of 99.7 um. In order to study the effects of liquid properties on the
pressure drop, aqueous solutions of ethanol with four different mass concentrations and distilled water were used as the
working liquid, while nitrogen gas was used as the gas phase. For the single-phase flow experiments, the friction factor data
were obtained for each working liquid used, and the data agree reasonably with conventional theory. Furthermore, early
transition from laminar to turbulent flow was not observed over the present experimental flow conditions. For the two-phase
flow experiments, pressure drop data were collected over a wide range of superficial gas and liquid velocities.  The present
pressure drop data could be well correlated by Lockhart & Martinelli type correlation irrespective of the working liquids
tested, if an appropriate constant needed in the correlation is adopted.
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Fig.1 Experimental apparatus
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Table 1 Properties of the present working liquids

p, kgm®  u, mPa's o N/m
Ethanol 100wt% 790.1 - 794.4 1.25-1.37 0.022 - 0.023
Ethanol 49wt% 918.0 - 920.5 3.19 -3.62 0.029
Ethanol 9.5wt% 982.8 - 984.1 1.53-1.83 0.049 - 0.050
Ethanol 4.8wt% 990.7 - 991.5 1.29-1.45 0.061 - 0.062
Distilled water  995.5 - 998.0 0.77 - 0.97 0.071 - 0.072

Table 2 Conditions for single-phase liquid and two-phase flows

Re Jo m/s jg ms
Ethanol 100wt% 1.8-290 0.04 - 1.01 0.20 - 6.24
Ethanol 49wt% 1.1-404 0.05-0.33 0.08 -21.0
Ethanol 9.5wt%  2.2-187.4 0.04 - 0.60 0.28 - 7.08
Ethanol 4.8wt% 7.0 -290 0.03-0.86 0.19-37.8
Distilled water 9.9 - 802 0.13-1.10 0.18 - 5.90
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(a) Ethanol 100 wt%: j =0.3m/s, j. = 22mis  (b) Distilled water: j, = 0.44 m/s, j, = 2.2m/s

Fig.2 Liquid-ring flow for water-nitrogen gas and
ethanol-nitrogen gas two-phase flows in a 99.7 um circular
channel
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Fig.3 Two-phase frictional pressure drop data
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Fig.4 Variation of two-phase friction multiplier data with
Lockhart-Martinelli parameter
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