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Abstract

The sales of Ground Source Heat Pumps in Sweden and many other countries
are having a rapid growth in the last decade. Today, there are approximately
360 000 systems installed in Sweden, with a growing rate of about 30
000 installations per year. The most common way to exchange heat with
the bedrock in ground source heat pump applications is circulating a
secondary fluid through a Borehole Heat Exchanger (BHE), a closed loop in
a vertical borehole. The fluid transports the heat from the ground to a certain
heating and/or cooling application. A fluid with one degree higher or lower
temperature coming out from the borehole may represent a 2-3% change in
the COP of a heat pump system. It is therefore of great relevance to design cost
effective and easy to install borehole heat exchangers. U-pipe BHEs consisting
of two equal cylindrical pipes connected together at the borehole bottom have
dominated the market for several years in spite of their relatively poor thermal
performance and, still, there exist many uncertainties about how to optimize
them. Although more efficient BHEs have been discussed for many years, the
introduction of new designs has been practically lacking. However, the interest
for innovation within this field is increasing nowadays and more effective
methods for injecting or extracting heat into/from the ground (better BHEs)
with smaller temperature differences between the heat secondary fluid and the
surrounding bedrock must be suggested for introduction into the market.

This report presents the analysis of several groundwater filled borehole
heat exchangers, including standard and alternative U-pipe configurations
(e.g. with spacers, grooves), as well as two coaxial designs. The study embraces
measurements of borehole deviation, ground water flow, undisturbed ground
temperature profile, secondary fluid and groundwater temperature variations
in time, theoretical analyses with a FEM software, Distributed Thermal
Response Test (DTRT), and pressure drop. Significant attention is devoted to
distributed temperature measurements using optic fiber cables along the BHEs
during heat extraction and heat injection from and to the ground.

Keywords
Borehole Heat Exchanger, Distributed Thermal Response Test, Ground Source
Heat Pumps

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-12749

