MSc thesis projects 2006

Supervisor: Rune W. Time

These projects are mainly intended for MSc thesis work, but may be simplified to BSc thesis work. More information about these projects will be provided upon request. The projects are mainly experimental but may be extended and supported by existing theory.  There is also a possibility for interested students to apply numerical simulation using Matlab / Femlab or eventually more powerful CFD tools, e.g. Fluent ( could be relevant for project 3).

1. Using ultrasonic attenuation for determination of drilling cuttings size and concentration.

Ultrasonic techniques will be used to determine particle slurries by measuring attenuation of ultrasonic beams passing through the slurry. In this project a small test cell will be developed and connected to the existing ultrasonic equipment at the two-phase flow laboratory at IPT/UiS. Some published papers will be used as a starting point for the work. 

Co-supervisor: A. Herimonia Rabenjafimanantsoa  ( ongoing PhD project )

Potential end users: Drilling research and industry. 

2. Using ultrasonic attenuation for determination of bubble size and concentration in gas-liquid flow

This project will experimentally have many features in common with project 1 above.  One student on each project could therefore be useful from a synergetic point of view.  Also in this case a test cell will be developed. The measurement of beam attenuation and sound speed are essential in this project. The measurements can be checked against existing theory in the literature, and opens up a potentially large field of flow regime influence on acoustic wave propagation.

Potential end users: Research and industry (production and processing) involving multiphase flow measurement. 

3. Pressure drop of two-phase flow in pipes with restrictions, related to velocity profile obtained with PIV (particle imaging velocimetry).

This project will look into the effect of combined fixed restrictions (e.g. valves, bends or orifices) and associated confined gas pockets on pressure drop. This problem is of substantial relevance both for pipe flow surveillance and for specialized multi-phase flow measurements.

A small transparent flow loop will be made to include chosen restrictions. The flow will be made to catch gas pockets immediately downstream of the restriction. The flow will accelerate over the combined fixed wall and free surface of the gas, thus setting up a system where it difficult to predict the total pressure drop. The laser instrument (PIV) will be used to visualize and measure the flow velocity profile. The shear rate and stress can be determined from the velocity profile and will be correlated to the measured pressure drop over the unit.

Potential end users: Multiphase research and multiphase pipeline design 

4. Determination of transversal settling velocities in liquid particle flow with application to drilling cuttings transport

A newly suggested small scale flow loop will be developed and used for determination of absolute and relative settling speeds in flows of particle slurries where the speed is not sufficient to keep all particle in suspension. The liquid flow speed may be monitored by PIV (above), while particles settling speed is determined from particle transport length.

Potential end users: Drilling research and industry

