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Study on Stability Characteristics and Structural Optimization
of a New Type of Core-annular Flow Generator with High Viscosity Oil
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(College of Pipeline and Civil Engineering,China University of Petroleum,Qingdao 266580, China)

Abstract: In order to solve the unstability of the core-annular flow in the transport of high viscous oil, this pa-
per proposed a new core-annular flow generator, and explored the stability characteristics and optimization research
of generator transmission characteristics. To simulate the core-annular flow under the condition of different thick-
ness and to improve the stability characteristics by using spiral blade, the VOF model was used to simulate the
flow. A numerical model of core-annular flow according to the principle of core-annular flow forming was estab-
lished, and the correctness of the numerical model was verified by comparing the experimental results. The results
show that the formation and stability of core-annular flow is not conductive when the thickness of the gap is too
large or too small, and when the flow rate is 1 m/s, the core-annular flow generated by the generator gap of 1. 4
mm in the pipe with the diameter of 19 mm is more stable, which means that when the ratio of the gap thickness
to the diameter of the main pipe is 3 * 20, the most effective result is observed. The use of helical blades can in-
crease the stable length of the core-annular flow from 150 mm to 500 mm with an increase of 2. 3 times.
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Fig. 1 The simulate model in experiment
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Fig. 2 The volume fraction of pipeline
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Fig.3  Comparison diagram of simulation curve
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Fig. 4 The model of the core-annular flow generator

3.2 RESHENRSH

N T 5 R 3 IR RO EE L5 T AR
BT 52 KGR 1.0 Pa » s, ZKEYHKEEE N 0. 001 Pa
s. BEZK F 5 O BT AT E N 1.5 m/ s,
AR T L R ) 1.0 MPa.



5 8 3]

P SCH AR B R BRI K B0 A g R AR A M S S5 A AR T A 89

3.3 KIREMUERS DM
3.3.1 #fxKE LW EK

MK IR KA 25 T A )T K B A BLnE 5
B s AB BeFES R 3 gk 1 iR,

kN i 576 mm ]

it

W
S
S
]
3
o=y

TR A

A5 KIERER

Fig. 5 The model of the core-annular flow generator
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Tab.1 The pressure of the AB pipe section
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500 6 33 19
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Fig. 6 The volume fraction of the pipe

with different water content
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Fig. 7 The core-annular flow generator

with spiral blade device
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