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Improvements of U-pipe 
Borehole Heat Exchangers

MSc. José Acuña
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Outline

• Ground Source Heat Pumps

• Borehole Heat Exchangers: Importance and Design 
parameters

Undisturbed Ground Temperature Profile

Borehole Thermal Resistance

Ground Thermal Conductivity

• Experiences with Borehole Heat Exchangers

U-pipe

Coaxial

Thermosyphon
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Ground Source Heat Pumps (GSHP)

www.svepinfo.se www.svepinfo.se

• Very common method for

heating and cooling buildings

• Common method to

exchange heat with the 
ground

”Borehole Heat Exchangers”

(BHE)

http://www.svepinfo.se/
http://www.svepinfo.se/


4

www.svepinfo.se

Importance of BHE design

• Identify methods for reducing 

the ΔT between the rock and

the fluid

Trock

http://www.svepinfo.se/
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Borehole Heat Exchanger (BHE)

www.svepinfo.se

• Three parts to be considered

Secondary Fluid

Tubes

Filling material

• Thermal resistances that 
must be minimized

http://www.svepinfo.se/
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• Undisturbed Ground Temperature

Borehole Heat Exchanger Design

www.svepinfo.se
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Ground temperature profile
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Distributed Temperatures in BHEs
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Distributed Thermal Response Test (DTRT)

• Rb and λrock

are determined at different 

instances along the borehole
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• Temperatures at different depths during four phases of a DTRT

Distributed Thermal Response Test
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Average Temperatures during DTRT
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DTRT results
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U-pipe with and without spacers
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Shank position in U-BHEs
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U-pipe – with and without spacers
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Coaxial Designs - TIL

• TIL (Thermal Insulated Leg)
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Coaxial designs – 5 trapezoidal channels

TRT1 TRT2
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Coaxial Designs - Annular

www.svepinfo.se

www.pemtec.se

http://www.svepinfo.se/
http://www.pemtec.se/
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Annular coaxial installation
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First DTRT in Annular Coaxial BHE
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CO2 – Termosyphon U-pipe BHE
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Thank you!

Contact us:

Energy Technology
KTH

Brinellvägen 68, 

Tel: 08-790 89 41
Mob: 076 232 00 08

Email: jose.acuna@energy.kth.se

Homepage:
www.energy.kth.se/energibrunnar

mailto:jose.acuna@energy.kth.se
http://www.energy.kth.se/energibrunnar

