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Table 1 Liquid phases properties measured at 20  and 0.101 MPa
Liquid phase  Concentration (kg/m®) Density (kg/m?) Surface tension (N/m) Fluid consistency coefficient, m Flow behavior index, n
Water - 998.0 0.0712 0.001 1.000
oil - 860.0 0.0445 0.044 1.000
CMC-1 2.0 1000.0 0.0718 0.407 0.765
CMC-2 25 1000.2 0.0723 1.365 0.595
CMC-3 3.5 1000.4 0.0727 2.434 0.535
Reumr (81
[5] n
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Fig.3 Dimensionless velocity distribution for o]
single-liquid phase laminar flow in pipeline
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Effects of Liquid Phase Properties on Pressure Drop during
Horizontal Gas—Liquid Intermittent Flow

XU Jing-yu, WU Ying-xiang, LI Dong-hui

(Division of Engineering Sciences, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The effects of different liquid phases (water, oil and CMC solutions) on pressure drop during horizontal gas—liquid
intermittent flow were experimentally investigated. The total length of the pipe between the entrance and the separation unit is
approximately 30 m. The test section consists of two 3 m long horizontal pipes. Up to 320 experimental tests have been conducted under
the following conditions: superficial oil velocity 0.17~1.85 m/s, superficial water velocity 0.17~2.48 m/s, superficial CMC solutions
velocity 0.17~1.42 m/s and superficial air velocity 0.06~3.40 m/s. It is shown that for gas—Newtonian liquid flow the pressure drop
increases with the increase of the superficial air velocity at constant superficial liquid velocity. But for power-law liquid with the lower
value of flow behavior index, the pressure drop of gas—non-Newtonian liquid flow might actually be reduced below the value for the
liquid flowing alone at the same volumetric rate. Furthermore, the Lockhart—Martinelli model overestimates the pressure drop for
gas—power-law liquid flow.

Key words: gas-liquid intermittent flow; power-law fluid; pressure drop; Lockhart—Martinelli model



