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Fig. 1 Geometry of the Q)-shaped pipe
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Fig. 2 Time traces of liquid holdup at the analyzed plane

with ()-shaped pipes of different counts of the
basic units (N =1, 2 and 3)
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Table 1 Geometrical parameters and flow conditions in numerical simulations ( outlet pressure, inlet flowrates)
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Fig. 3 Time traces of liquid holdup on the top of the

last main bend with ()-shaped pipes of different
counts of the basic units (N=1, 2 and 3)
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Fig. 4 Time traces of liquid holdup at the analyzed plane
without an ()-shaped pipe and with ()-shaped pipes of
different r/D (r/D =2, 4 and 6)
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Fig. 5 Gas and liquid phase distribution in the pipe
without an Q-shaped pipe and with )-shaped
pipes of different r/D (r/D =2, 4 and 6)
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Fig. 7 Time traces of liquid holdup at the analyzed plane with different inlet superficial gas and liquid velocities
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Numerical Investigation of the Flow Conditioning Effects of
Q-shaped Pipe on Gas-liquid Two-phase Flows

JIANG Ya-li, XING Lan-chang”, HUA Chen-quan, GENG Yan-feng
(School of Information and Control Engineering in China University of Petroleum ( East China) , Qingdao 266580, P. R. China)

[ Abstract] A new flow conditioner called ()-shaped pipe was proposed to develop severe slugging mitigation
techniques based on the flow conditioning mechanism. The flow characteristics of gas-liquid stratified flows in )-
shaped pipes were investigated through numerical simulation. The effects of geometrical and flow conditions on the
flow conditioning effects of the ()-shaped pipe were analyzed and discussed. It has been demonstrated that: (D the
)-shaped pipe is capable of realizing two physical processes, namely liquid blocking to gas and gas carrying-over to
liquid, through which the stratified flow is converted into an intermittent flow; (2) an increase of the count of the
basic units (N) and the ratio (/D) of the bend radius to pipe diameter can increase the cycle time of the above
processes; the increase of N allows more gas to pass the main bend prior to the liquid and the increase of r/D is
beneficial for the liquid buildup upstream of the main bend allowing more gas to be carried over through the main
bend, resultantly, the fluctuation intensity increases and both the intermittency of the gas-liquid flow and the flow
conditioning effects of the ()-shaped pipe are enhanced; (3) an increase of the superficial liquid velocity (U ) at a
constant superficial gas velocity (Us.) is favorable to the liquid buildup upstream of the main bend allowing more
gas to be carried over through the main bend; an increase of the system pressure ( P) results in a drop of Us. weak-
ening the gas carrying-over capability; an increase of Uy while decreasing Uy can strengthen the gas carrying-over
ability but induce an decrease of the liquid quantity carried-over through the main bend due to a reduced liquid
supply and buildup quantity, weakening the flow conditioning effects of the ()-shaped pipe. The outcome of this
study provides a foundation for designing the {)-shaped pipe, exploring the flow conditioning mechanism and apply-
ing it to the pipeline-riser systems.

[ Key words| ()-shaped pipe flow conditioning severe slugging gas-liquid two-phase flow nu-

merical simulation



