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An Experimental Study on the Two-Phase Flow Pressure Drop within
Horizontal Rectangular Channels with the Small Gap Heights

Han Ju Lee and Sang Yong Lee

Key Words: Two-Phase Flow(2%} %), Rectangular Channel(A}Z} &), Aspect Ratio(Z% 1)),
Frictional Pressure Drop(¥}3 & 733}), Frictional Multiplier("H 4 ¥l 4),
Martinelli Parameter("}]'d2] ¥ <), Flow Pattem(H% %2])

Abstract

Horizontal two-phase flow pressure drop within rectangular channels with small gap heights have
been examined experimentally. The gap heights renge from 0.4mm to 4mm corresponding to aspect
ratios(the channel height divided by the width) from 0.02 to 0.2. Water and air were used as the test
fluids with the superficial velocity ranges being 0.03-2.39m/s and 0.05-18.7m/s, respectively. The
experimental results in rectangular channels were compared with the Lockhart-Martinelli correlation,
which are widely used for conventional round tube. The Lockhart-Martinelli correlation turned out to be
inappropriate to represent the present experimental data. In this respect, considering the aspect ratio and
gap-height effects, an empirical correlation on two-phase flow pressure drop was proposed. The
proposed correlation successfully covers the bubbly, plug, slug and annular flow regimes.
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Ranges of superficial velocities studied.

Gap, mm| 04 1.0 2.0 4.0
Jr (m/s] [0.17-1.44 0.1-2.39 0.05-2.03 0.03-2.05

Jg [m/s] [0.36-18.7 0.1-16.3 0.05-12.6 0.06-7.39

Table 2 Summary of estimated uncertainties.
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Table 3 Location of pressure-taps,

Gap, mm
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range [kPa)
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Fig. 2 Two-phase pressure drops.
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Table 4 Parameter C in Lockhart-Martinelli

model."”
Liquid phase Gas phase C
turbulent turbulent 20
laminar turbulent 12
turbulent laminar 10
laminar laminar 5
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