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Source: Oil & Gas Journal Dec. 2006




Pipeline Transportation

Lubricated Pipe Flow
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Governing Physics

Capacitance, C = g,g K

T

Function

£,: Permittivity of free space
£, Relative permittivity
K: Constant for a capacitor

Relative permittivity (g,)

Distribution of dielectrics (liquids) in electric field
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Pipe Spool Capacitor



Capacitance (pF)
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Simulation

COMSOL
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PSC: Geometric Model
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PSC: Post Processing Result
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Capacitance (pF)
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Capacitance (pF)
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Results
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[ 1. Joseph et al., J. Fluid Mech., 1999;
2. Schaan et al., Multiphase Technology, BHR Group 2002 ]
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Conclusions

e A capacitance sensor has the potential to
guantify wall fouling- and lubricating water-layer
In LPF

* Electrodes of a capacitance sensor can be
conveniently placed along the LPF pipeline

« COMSOL simulation can be utilized to design
and calibrate a capacitance sensor
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