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One-dimension unsteady model of severe
dugging in a riser system
Liu Miao'er'? Li Qingping® An Wdijie'
CGongJing® Wu Yingxiang®
(1. CNOOC Research Center ,Beijing,100027;2. College
of Petroleum and Gas Engineering, China University of
Petroleum,Beijing,102249;3. I nstitute of Mechanics,
the Chinese Academy of Sciences,Beijing,100080)

Abgtract : Severe dugging usually occurs in a gas-
liquid two—phase flow system where a riser isfol-
lowed by a pipeline segment with a downward in-
clination angle. Based on the four phases of severe
slugging formation ,a smplified quas —equilibrium
mathematical model is derived in this paper,in
which the physcal properties of fluids and the
trandgent effect are consdered. Comparing with
other multi-dimenson models,the model is Smpler
and more efficient. In the smaller diameter riser for
both air-water and air-oil two phases flow ,the nu-
merical results are agreed well with experimental
data. In the larger diameter riser,for air-water
flow ,the numerical results are approximate to OL-
GA’ sresults,and for the gasoil flow ,the deviation
of the severe dugging’ s period respectively calcu-
lated by the model and OL GA is less than 25 %,
and the deviation of pressure at the bottom of riser
islessthan 10 % ,except that great deviation occurs
in very small gas flow. In addition,the numerical
result in thefirst phase (t1) of dugformation pre-
dicted by our model is more approximate to the test
result than that predicted by Sagatun model.

Key words:riser ;severe dugging; model ;unsteady ;
numerical smulation



