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Fig. 1 Chart of experimental process

Pl 2 DT 1A e A
Fig. 2 Chart of the test section sensor
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Fig.3 The flow field streamline of tubing with different eccentricity
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Fig. 4 Radial velocity distribution at section Y=40mm in tubing with different eccentricity
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Fig. 5 Vorticity distribution at section Y=40mm in tubing with different eccentricity
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Fig. 6 Water hammer pressure distribution with time at section 1-1 in tubing with different eccentricity
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Analysis of Water Hammer Characteristics of Fluid Flow
Stall in Eccentric Tubing used in Petroleum Engineering

XI Bin', LIU Yang®, LU Wei-gang', ZHOU Ji-ren'

(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China;
2. Northeast University of Petroleum, Daqing 163318, China)

Abstract: In order to analyze the water hammer characteristics of fluid flow stall in eccentric tubing
used in petroleum engineering, and to provide reference for waterflooding, well washing technology
etc, in this paper, the flow field streamline, velocity, vorticity and pressure field characteristics of
fluid flow stall in eccentric tubing are analyzed by means of experimental device combined with PIV
and transient pressure measurement system. Results show that when water hammer occurs, with the
increase of eccentricity, the pressures of inner and outer tube wall are seriously unbalanced, and the
velocity of liquid flow in tube decreases slowly; the flow velocity in oil collar increases with the
decrease of flow velocity in tube; the flow velocity in small passage decreases with the increase of
eccentricity; the vorticity decreases with the increase of eccentricity.

Keywords: eccentric; oil tube; stall; flow field; pressure field; vorticity



