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Single borehole
• Grouted

Figures and formulae from Javed and Spitler, 2017
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From: Gustafsson and Gehlin 2006

Single borehole

• Groundwaterfilled

From: Spitler et al., 2016

Different approaches to modelling

From: Gustafsson et al., 2010
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Simplest model: infinite line source:
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Single borehole
• Grouted

• Groundwaterfilled

Several boreholes
• Scaling up from single boreholes

From: Harsem et al., 2024
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• Scaling up from single boreholes

Several boreholes

g-function and transfer functions



FDM

Finite Difference Method

From: Park et al., 2018: Hellström’s 

Duct Storage Model (DST model).

Several boreholes

• Simplifying boreholes

Different approaches to modelling

From Gustrafsson and 

Westerlund 2010.



Several boreholes

• Simplifying boreholes

• Interacting/not interacting

Different approaches to modelling

From: Equa Simulation AB, 2023.



• Scaling up from single boreholes

• Interacting/not interacting

From: Chiasson and Elhashmi, 2017
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Tools

• DST model – TRNSYS 

• g-function – python (pygfunction) and TRNSYS

• Superposition borehole model – TRNSYS and Modelica

• MoBTES - Modelica

• IDA ICE 

• FEFLOW

• Fluent

• COMSOL

Not complete list

From: Gustafsson et al., 2010



Comparison of some famous models

SBM g-function DST HRSM MoBTES IDA ICE

Principle(s) TRM, g-

functions for 

neighbourghs

Numerical 

FDM  - store 

solution

TRM, Cylinder 

volume with 

sources 

(superposition)

TRCM, TRCM, TRCM, 

superposition 

of 

contributions

Layers No No Yes (not 

earlier)

No Yes Two: 

top+ground

Positions Arbitary Arbitary Evenly spaced 

(can 

overcome)

Arbitary Various 

configurations

Arbitary

Heat injection FDM, step-

pulse for heat, 

uniform T, 

parallel/serial

FDM, step-

pulse for heat, 

uniform T, 

parallel only

FDM or step-

pulse, 

FDM, parallel 

only, uniform 

T, step-pulse

FDM, 

Parallel/serial

FDM, only 

parallel?

Inventer(s) 

and year

Eskilsson 

1986

Eskilsson 

1987

Hellström, 

1991

Picard and 

Helsen, 2014

Formhals et 

al., 2020

Equa, 2018?
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Thank you!

Contact: kakv@norceresearch.no
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