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Fig.8 Mass flux characteristics at the outlet of the riser
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Fig.10 Gas volume fraction characteristics in the riser
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NUMERICAL SIMULATION OF THE SEVERE SLUG FLOW BETWEEN
WATER-AIR PHASES IN A DECLINATION PIPE-RISER "

Gao Song You Yunxiang? Li Wei Hu Tianqun Yu Zhong
(State Key Laboratory of Ocean Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract In the present paper, a numerical method for simulating the characteristics of two-phase flows
in a declination pipe-riser system with the gas and fluid was developed. The Brackbill model was applied to
simulate surface tension between two phases and the VOF method was used to capture the moving interfaces
between gas-liquid phases. At low superfical velocity of gas and liquid superficial velocities, severe slug flows in
such a pipe-riser system were simulated and the variety characteristics for flow parameters were analyzed. The
results show that the flow parameter characteristics due to such a severe slug flow have remarkably periodic
characteristics, including the flow pattern, pressure, slug velocity, average phase velocity at the riser outlet and
gas volume fraction, and severe slug flow in a period consists of four evolvement stages where the characteristics
of such flow parameters in each evolvement stage were further given. The numerical results are good agreements
with experimental results reported in the references, showing that the proposed method is effective.

Key words pipeline-riser system, numerical simulation, severe slugging, flow characteristics, gas volume

fraction
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