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Drag reducing agents (DRAs) are molecules that are able to reduce the frictional losses in turbulent flows.
Typical examples are high molecular weight polymers, or surfactants that form worm-like micelles. DRAs are
widely used in industrial applications : for example they can be used to reduce the pumping requirements in
long pipelines such as the Trans-Alaska pipeline (1), to increase the flow rate in fire-fighting systems (2), and
to reduce operating costs in district heating networks (3).

The aim of the current work is to assess the viability of DRAs for geothermal energy systems, with the aim
of reducing the pumping costs at both the production and injection wells. In particular, we want to know
how these DRAs interact with the subsurface. For example, the DRAs being tested might have the ability
to significantly reduce drag, but this benefit would be negated if they are then shown to cause injectivity
problems in the reservoir.

In this work, a number of potential DRAs, both polymers and surfactants, were obtained and two sets of
screening tests were carried out to identify the strongest candidates. Firstly, the DRAs were tested for their
thermal stability at reservoir salinities and temperatures. Several of the DRAs showed precipitation and phase
separation at the test conditions, and were therefor removed from the study. Secondly, high-shear rheometric
tests were performed with the DRAs to determine if they can provide drag reduction in turbulent Couette
flow. These tests allowed us to determine the optimal concentrations for each DRA, and how this optimal
concentration varies as a function of temperature.

Following these screening tests, the most effective DRAs were flowed through natural porous media samples
(Bentheimer sandstone) to test for injectivity problems. It was found that for slow flows, i.e. a low shear state,
there was little injectivity decline, whereas for strong flows, significant injectivity decline could be seen at the
inlet of the porous media for some of the DRA samples.

Finally, in ongoing work, the final candidate DRAs will be tested in a large scale flow-loop to confirm the scale
of the drag reduction that could be observed in pipe flow. A preliminary flow-loop test has been carried out
with a DRA from literature (4), and drag reduction of up to 75% was observed.
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