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Comparative Experimental Study on Severe Slugging Characteristics
in Different Riser Shapes
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Abstract The characteristics of severe slugging flow in two types of riser systems are studied, including occurrence
region, pressure fluctuations at riser base, cycle time, and liquid slug length. The flow pattern map in S-shaped
flexible riser is compared with the classical severe slugging flow transition criteria. The experimental results show
that the severe slugging cycles are similar in two types of risers. However, there is a second growth on the pressure
fluctuations in the S-shaped riser compared with the vertical riser. The period duration in the S-shaped riser is
longer, but the liquid slug length is shorter. The occurrence region of severe slugging flow in the S-shaped riser is
smaller than that in the vertical riser.
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Fig. 1 Schematic diagram of experiment system
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Fig. 2 Comparison of gas-water two-phase
flow pattern map in S-shaped flexible riser

with severe slugging occurrence criteria
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Fig. 3 Comparison of gas-water two-phase
flow pattern map in S-shaped flexible riser

with Tin’s experimental results
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Fig. 4 Comparison of severe slugging

occurrence region in two types of riser shapes
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Fig. 5 Comparison of the pressure fluctuations of severe slugging (U;s = 0.1 m/s, Ugs = 0. 2 m/s)
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Fig. 6 Variation of gas-water two-phase severe slugging flow periods with superficial velocity in

two types of riser shapes
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