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Motivation: Sensor for measuring two-
phase flows
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QuickField

Optimization of sensor
(High sensitivity)

Analytical approach . .
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sumptions in order to simplify
problem description

* Neglecting the effect of fringing field
« Constant relative permittivities

* No free charge in the domain
Electrostatic approach
AXis-symmetric geometry

Laplace’s equation:
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Numerical model: optimization of
sensor in terms of sensitivity
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Numerical model: sensor output
depending on flow pattern

Bubbly flow: Maxwell model

Slug flow Combination of
Churn flow | @) and d)

Annular flow: gas core model
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Method: MATLAB as Automation Client

QuickField

MATLAB

MATLAB

QuickField

MATLAB

Basic configurations

(Problem type, model class, geometric model,...)

| |
Setting start parameters
(Physical and geometric properties)
| |
Serial analysis
(Physical and geometric properties)
| |
Solving problems
(Simulation of cases and solution)
AN /
Evaluation of data

(Calculation of capacitance, graphs,...)
N
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Numerical results: Calibration curve for
distilled water
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* Ring-type capacitance
sensor with shielding

« Boonton 72 BD capacitance
meter

« Dynamic experiments based
on air-distilled water two-
phase flow

* Quick-closing valves as
calibration standard



Comparison of experimental and
numerical results
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Numerical model follows the trend of the experimental results.
Linear void profile yields most accurate results for bubbly flow.
Overall RMSE of numerical model is 0.033.

Maximum deviation of numerical model is 0.08.




?Conclusions

* QuickField was used to optimize and calibrate
a capacitance void fraction sensor.

« Simple and fast serial analysis using
QuickField along with MATLAB.

 The numerical results agree well with
experimental data of air-distilled water tow-
phase flow.

« Applicability of models to other fluids and
geometric configurations of the sensor?
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Development and construction of a System for the
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