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Experimental Study on Force Acting on Diameter-Variable Gas Lift Plunger

During Diameter Changing

XU Jianning, HU Lili, ZHU Duanyin, GUO Bangrui, WANG Zepeng
(Mechanical Engineering College, Xi’an Shiyou University, Xi’an, Shaanxi, 710065, China)

Abstract: In order to meet the requirements of the diameter-variable structure of composite pipe strings in
offshore gas wells, solve the problem of liquid accumulation in gas wells, and extend the production life of gas wells, a
new diameter-variable plunger structure was designed. Force acting on the diameter-variable plunger during diameter
enlargement and reduction caused by collision was analyzed. In addition, the plunger drainage and gas production
process was simulated, and tests were carried out, such as laboratory diameter-changing behavior observation,
measurement of liquid lifting capacity and intake pressure, and analysis of liquid lifting efficiency of the diameter-
variable plunger. The research results show that the diameter-variable plunger can run smoothly in the diameter-
variable pipe string, and the intake pressure required for diameter enlargement is proportional to the liquid lifting
capacity. The diameter-variable sealing structure has excellent liquid lifting efficiency. The research results can provide
an experimental basis and theoretical reference for the application of diameter-variable plungers in offshore gas wells.

Key words: plunger gas lifting; diameter-variable plunger; safety valve; drainage and gas production; liquid
accumulation in gas wells
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Fig.1 Schematic diagram of variable diameter plunger
structure
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Fig.2 Diameter enlargement of diameter-variable plunger
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Fig.3 Force acting on diameter-variable plunger during
diameter enlargement
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Fig.4 Relationship between lifting capacity and intake
pressure
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Fig.5 Force acting on diameter-variable plunger during
diameter reduction
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Fig.6 Experimental pipe string of diameter-variable plunger
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Fig.7 Comparison of diameter-changing status of diamet-
er-variable plunger
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Relationship between liquid lifting capacity and air
intake capacity
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Fig.9 Relationship between intake valve opening and li-
quid lifting efficiency
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