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A new method to determine CO2 absorption in water

A technique based on pH indicators and fiberoptic spectroscopy is under development for nonintrusive (contactless) measurement of CO2 absorbed in water. This enables measurement of pH in enclosed water systems without need for pH meter. The pH can be related to the CO2 content, and then we may image how mixing of CO2 in water is taking place. There is substantial research activity on how CO2 mixes with water under various conditions. This knowledge is essential for to understand processes like CO2 removal from gas power plants, CO2 injection in reservoirs, and uptake of CO2 in oceans.  The project will be connected to ongoing research program with the supervisor and postdoc at the Two-Phase Flow Laboratory at IPT/UiS.
Study of slug flow mechanisms in two-phase pipelines with high speed video
This project will be carried out at the two-phase flow laboratory at IPT/UiS. Slug flow has been studied for several decades experimentally and theoretically.  Slug flow cannot be described exact mathematically, so experiments are vital for better models. Experiments have improved much by use of high speed cameras to record the very fast "wave and bridging" mechanism that takes place. In this project we will study the phenomenon with cameras that may record several thousand pictures per second.  We intend to compare results in oil-air and water-air experiments with parallel studies at the Hydrodynamics laboratory at the University of Oslo. Slugging is partly a random (”stochastic”) process, occuring at different places in pipelines. So a part of this project is to develop a special setup to provoke slugging at given positions, thus making it easier to carry out more efficiently the video recordings.
Mechanisms that influence separation efficiency in gas-liquid separators
This is a combined theoretical and experimental project, to study in more detail the mechanisms that govern gas separation from liquid primarily in gravity driven separators.

The main focus will be on gas bubble rise velocity in turbulent flow and influence from collision with other bubbles. The experimental part of the project will use a high speed video system to record flow in a transparent experimental separator. Dedicated computer programs or own developed Matlab programs will be used to analyse video recordings.
Transport of cuttings in horisontal well drilling
This is a follow-up of a previous PhD on determination of cuttings transport mechanisms and hole cleaning efficiency. In this project the aim is to determine the main driving mechanisms that cause particles to be lifted into the drill mud. Another aim is to couple frictional pressure drop to cuttings bed height, dunes characteristics and to fluid flow. 

Decommisioning of hydraulic pipelines in subsea operation by displacing oil with water 

Statoil has suggested a study where long hydraulic pipelines are to be cleaned as part of the decommisioning process. A strategy is to flow water through the pipelines until only an acceptable fraction of hydraulic oil is left in the pipelines. Since the pipelines can be very long (up to 50 km) considerable amounts could otherwise drain into the ocean and cause large oil spills ( typically 100 - 1000 tons for one pipeline). This is a combined theoretical and experimental project which could be taken by 1-2 students. A small scale loop will be built and tests carried out in conjunction with a suggested displacement model for oil with water.
Coupled large scale ocean flows, ice drift and wind stress in Arctic with implications for Arctic offshore field development
Contact supervisor for more detailed description of the project. 
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