
GAS-IN-LIQUID FLOW DETECTOR USING ELECTRICAL 

CAPACITANCE TOMOGRAPHY{ECT) 

by 

Maisarah Binti Mustafa 

10052 

FINAL YEAR PROJECT REPORT 

submitted in partial fulfillment of 

the requirements for the 

Bachelor of Engineering (Hons) 

(Electrical & Electronics Engineering) 

MAY2011 

Universiti Teknologi PETRONAS 

Bandar Seri Iskandar 

31750 Tronoh 

Perak Darul Ridzuan 



CERTiFICATION OF APPROVAL 

GAS-IN-LIQUID FLOW DETECTOR USING ELECTRICAL 

CAPACITANCE TOMOGRAPHY (ECT) 

by 

Maisarah Binti Mustafa 

A final year project report submitted to tbe 

Electrical & Electronics Engineering Programme 

Universiti Teknologi PETRONAS 

in partial fulfilment of tbe requirement for the 

Project Supervisor 

Bachelor of Engineering (Hons) 

(Electrical & Electronics Engineering) 

UNIVERSITI TEKNOLOGI PETRONAS 

TRONOH, PERAK 

MAY2011 

ii 



CERTIFICATION OF ORIGINALITY 

This is to certify that I am responsible for the work submitted in this project, that 

the original work is my own except as specified in the references and 

acknowledgements, and that the original work contained herein have not been 

undertaken or done by unspecified sources or persons. 

MAISARAH BINTI MUSTAFA 

iii 



ABSTRACT 

The multiphase flow characterization is a significant task for monitoring, 

measuring or controlling industrial processes especially in petroleum industry. 

The flow structures are classified in flow regimes, whose precise characteristics 

depend on a number of parameters which are velocity of gas and flow rate of the 

water. The various flow regimes are formed based on the distribution of the 

fluid phases in space and time differs. The objective of this study is to visualize 

the flow of gas in liquid phase which is capable in assisting operation which is 

flow regime identification. Electrical Capacitance Tomography (ECT) is a 

technique for obtaining information about the distribution of the contents of 

closed pipes or vessels by measuring variations in the dielectric properties of the 

material inside the vessel. 12-electrode ECT sensor is being used in order to 

capture the flow structure where the cross section is to be imaged fonned from 

simple metal plates. The basic principle of designing ECT sensor including the 

number of length of electrodes, earthed screen, stray capacitance effect and the 

connection issues must take into account. In this project, the author used inner 

pipe diameter of 2.1cm, outer pipe diameter is 2.5cm, electrode length of 5cm, 

electrode width of0.4cm and space between the electrodes is 0.3cm The online 

ECT sensor measures the voltage and capacitance for the varying flow regime. 

From the measurements, the permittivity image can be produced. In this project, 

the amount of the air flow is varying while the amount of water is constant. The 

author analyzed the results and compared with the physical observation. The 

reliability and verification of method is demonstrated by comparison of 

deionized water and normal water. By implementing this method, the 

visualization of the cross-sectional of the flow will be detem1ined and this 

method is important for industrial process monitoring. 
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