Getting started with GHEtool Cloud
(Summer 2026)

Author: Wouter Peere — Date: 28/07/2026

In this article we give a quick overview of all the functionalities of GHEtool Cloud as they are
available in the summer of 2026. The goal is to show what the possibilities are, how you can get
started and where you can find more information related to specific methods.

What is GHEtool Cloud?

GHEtool Cloud is a cloud based borefield sizing tool which is both fast and easy to use for small
projects and extremely versatile and advanced for more demanding projects. If you are working
in the geothermal domain and need to design shallow geothermal borefields, GHEtool is exactly
the tool you need. In the following subsections we go over some of the key features of GHEtool
and refer you to the relevant articles on these topics.

INote
This article is a brief summary of all the features of the software. If you want to know more,
please read the topic specific articles or watch the video tutorial.

Creating an account

If you go to https://cloud.ghetool.eu/register you can register an account for free. Once you have
confirmed your email address you can start a 14 day free trial period of the tool without any
limitations so you can try out all the powerful features for yourself.

!Note

If you register for a demo call with the founder you get an extra 14 days in your trial period
for a total of 4 weeks. This way you can really try out the tool to the fullest and experience
the benefits it can bring to your design activities.

What type of inputs can GHEtool handle?

The first step in making an accurate geothermal simulation is to provide the data as accurately
and in as much detail as possible. Besides being able to define some general simulation settings
as well as the pipe and fluid parameters, GHEtool has some extra options to really improve your
design work.

Ground layers

Traditionally, the ground in geothermal simulations is modelled as one homogeneous layer with
a single conductivity and volumetric heat capacity. However, when you are in a very
heterogeneous ground (for example with a sand layer on top of solid rock), this can lead to wrong
results when you calculate the required borehole depth. Therefore, in GHEtool it is possible to
enter the ground layer by layer.


https://cloud.ghetool.eu/register
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More information on ground layers can be found here.

Custom borefields

GHEtool does not work with a limited number of preconfigured borefields, but allows you to
design with the borefield you have. If you have a project where part of the borefield is under the
building and part is just under the ground surface, or you have a borefield with tilted boreholes,
every borefield you can imagine can be modelled with GHEtool. You can even import borefields

from a CAD file.

More information on tilted boreholes can be found here. An article on working with custom
borefields can be found here.

The boreholes have identical (buried) depth

x-coor (m) y-coor (m) Borehole length Buried depth Tilt (9) Orientation (%)
0.00 0.00 120.00 10.00 15.00 0.00 + =4

Are there inclined boreholes?
0.00 6.00 120.00 10.00 15.00 180.00 -7 “ No
0.00 12,00 120.00 10.00 0.00 0.00 -4 Borenale diameter u

140 mm hd
0.00 18,00 120.00 10.00 20.00 90.00 -4 o

Print screen of GHEtool Cloud for a borefield with tilted boreholes.

As of this year, it is also possible to plot the coordinates directly on a map. An example is shown
below, and more information can be found here.
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Draw coordinates directly onto a map.

Variable flow rate
Traditionally, borefields are

simulated using constant flow rates. However, in the age of

modulating heat pumps, this is no longer entirely accurate. Therefore, GHEtool allows you to
work with either a constant flow rate or a constant temperature difference across the heat


https://ghetool.eu/knowledgebase/ground-properties-for-borefield-design/
https://ghetool.eu/knowledgebase/how-to-design-with-tilted-boreholes/
https://ghetool.eu/knowledgebase/import-coordinates-autocad-into-ghetool/
https://ghetool.eu/knowledgebase/contour-plots-and-maps-in-ghetool/
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pump. For more information about this feature and the resulting improvement in accuracy,
click here.

Flow rate
Information related to the flow rate in the borefield.

Type of flow rate

Constant flow rate Constant temperature difference

Temperature difference in extraction Unit
3 °C -
Temperature difference in injection UInit
3 °C -

Minimum flow percentage

20

Mumber of boreholes in series

1

Variable flow rate in GHEtool.

Hourly and multi yearly loads

For feasibility studies, geothermal simulations are often done with a monthly load resolution.
However, for more accurate results, it is possible to load an hourly profile directly from a
dynamic simulation software into GHEtool. For phased projects, where the building demand
changes over the years, you also have the option to import a multi year load.

For more information about working with hourly loads, the reader is referred to this article.


https://ghetool.eu/knowledgebase/variable-flow-rates/
https://ghetool.eu/knowledgebase/better-insights-with-hourly-data/
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Simulation with an hourly temperature profile.

When no hourly load profile is available, you can generate one in GHEtool using your own
estimates for the annual heating and cooling loads, as well as the maximum heating and cooling
peak loads. More information can be found here.


https://ghetool.eu/knowledgebase/create-hourly-load-profiles/
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Create hourly load
Create your own hourly load based on weather data and power and energy assumptions.

Preferred unit system

Heating degree days threshold: 12.72 °C
Cooling degree days threshold: 13.30 °C

Press 'cntr' and scroll to zoom.
I Heating demand i} Cooling demand

Power (kW]
(=]

£

2

0 R Tt '

Year 1, Jan. 1 Year 1, Dec. 31

GO BACK ABORT DOWNLOAD AS CSV USE LOAD PROFILE

Create hourly load profile in GHEtool.

Heat pump efficiency

Traditionally, all geothermal simulations assume a constant heat pump efficiency when
converting the building load into the ground load. However, in reality, this efficiency depends on
the fluid temperatures at both the evaporator and condenser, as well as the part load behaviour
of the heat pump in the case of a modulating unit.

We have partnered with several heat pump manufacturers to develop digital twins of their heat
pumps, allowing you to select the exact model you want to use. As a result, GHEtool Cloud can
calculate the SCOP for you, rather than requiring you to estimate it yourself.

More information can be found here.

!Note
New heat pumps are continually being added to the list, and later this year, you will also
be able to define your own modulating heat pump.


https://ghetool.eu/knowledgebase/simulating-with-modulating-heat-pumps/
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Heat pump data

Information related to the efficiency of the heat pump.

Efficiency data

Constant efficiency

Database
Enrad - HP300 (modulating 30-60kW) (1) €3 |

Enrad - HP300 (modulating 30-60kwW) @ - 1 +
Enrad - HP400 (modulating 37-83kw) @ 0 +
Enrad - HP500 (modulating 50—-111kKW) o 0 +
Enrad - HP700 (modulating 61-135kW) o 0 +

Working with heat pump data in GHEtool.

Methods in GHEtool

Below you can find a short overview of all the different methods and simulation aims in GHEtool
Cloud.

Simulate temperature profile

The traditional way to simulate borefields is by entering the borefield design, ground parameters,
borehole internals and your load profile, and simulating how the temperature evolves over the
simulation period. Although every geothermal simulation tool has this basic functionality and
the graphs look the same in the end, what is going on in the background defines your accuracy.

With GHEtool we have made some major changes related to accuracy by incorporating varying
fluid properties, which you can read about here.

Calculate required depth

When you have no depth restrictions, GHEtool can calculate the required borehole depth to put
100 percent of the load onto the borefield, taking into account both the maximum and minimum
average fluid temperature limits. Especially when combined with the pressure drop calculation,
this can be very valuable in regions where deep boreholes are common.

More information on this method can be found here.

ICaution

Whenever you have a significant cooling demand, this method can sometimes cause a
gradient error. This means there is no solution where both the minimum and maximum
average fluid temperature thresholds are kept. More on this error and why it occurs can
be found here.


https://ghetool.eu/knowledgebase/varying-fluid-properties/
https://ghetool.eu/knowledgebase/calculate-required-borehole-depth/
https://ghetool.eu/knowledgebase/gradient-error/
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Calculate required size and depth

In addition to calculating the required borehole depth, GHEtool can automatically determine the
required number of boreholes, their configuration, and the borehole depth needed to achieve a
viable borefield design with either the minimum total borehole length or the minimum number
of boreholes.

This method is particularly useful when a depth restriction is in place, as the algorithm will add
additional boreholes instead of simply increasing the borehole depth. As a result, the gradient
error does not occur.

More information on this method can be found here.

List of potential configurations

Double click on a line to create a new scenario with that configuration

Total length [m] Configuration #Length # Width Spacing length [m] Spacing width [m] Borehole depth [m] # Boreholes
~1533 U-shaped 7 3 6.50 7.00 ~140.37 "
~1542 U-shaped 7 3 6.00 7.00 ~141.18 1
~1565 U-shaped 7 3 5.00 7.00 ~143.29 1
~1565 U-shaped 8 3 6.00 7.00 ~131.46 12
~1570 U-shaped 5 4 6.50 6.00 ~143.72 1
~1599 U-shaped 8 3 5.00 6.50 ~134.25 12
~1600 U-shaped 9 3 550 7.00 ~124.1 13
~1605 U-shaped 7 4 6.00 7.00 ~124.47 13
~1618 U-shaped 9 3 5.00 7.00 ~125.42 13

~1640 U-shaped 10 3 5.00 6.50 ~118.16 14

Rows perpage: | 10+ 1-10 of 37 > >l
Results when calculating the required size and depth.

Contour plot simulation

In addition to the traditional temperature profiles, which show the variation in fluid temperature
within the borefield over time, GHEtool can also generate a two dimensional representation of
the thermal influence in the ground. An example of one of these contour plots is shown below,
and more information can be found here.


https://ghetool.eu/knowledgebase/calculate-required-borefield-size/
https://ghetool.eu/knowledgebase/contour-plots-and-maps-in-ghetool/
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Contour plot @

Estimate of the temperature distribution in the borefield and its surroundings
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Contour plot on a map.

Simulate active and passive cooling

With cooling becoming increasingly important, GHEtool offers a methodology to combine both
passive (also called free) cooling with active cooling. This combination can be done either by
using a temperature threshold (where passive cooling is the default option and active cooling is
used when the fluid temperature crosses a certain threshold) or by using default active cooling
in certain months.

For more information about the combination of active and passive cooling, the reader is referred
to this article.

I Fassive cooling [ Active cooling

100 Share passive cooling
% I FPassive cooling power Passive cooling energy
80

Power [KW]

40 45kKW
30 3MWh
20
10
0
Year 1, hour 8306 Year 2, hour 7852
Time

Active and passive cooling with temperature threshold.

Simulate hybrid systems
In more and more cases, geothermal systems are combined with other technologies such as an
air source heat pump or gas boilers (for example in a renovation context). These systems are

8


https://ghetool.eu/knowledgebase/active-cooling-and-passive-cooling/
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called hybrid since multiple technologies work together to heat and cool your building. Within
GHEtool you have the option to simulate such hybrid systems without having to specify exactly
which technologies you are combining. The only parameters you need tofillin are 1) what power
is available and 2) above (or below) which outside temperature this hybrid system is the
preferred way of heating or cooling.

More information about the simulation of hybrid systems can be found here.

I Geothermal heating [l Hybrid heating below threshold |l Hybrid heating above threshold [l Geothermal cooling
200.000

150.000

- I I
0 .

-100.000

Energy [kWh]
o
(=}
o
o
o

January February March April June July August  September October November December

Time

Simulation of a hybrid system with 100 kW of heating power below 2°C and 200 kW above 10°C.

Optimise hybrid systems

Besides simulating hybrid systems, GHEtool can also optimise hybrid systems for you. This is
particularly useful when you have a project with a limited budget or space to install a borefield
and you want to know what share the geothermal system can have in the entire heating and
cooling demand. With GHEtool you can calculate this for three different objectives: maximum
geothermal power, maximum geothermal energy and balance.

More information about these methods can be found here (for the optimisation for power and
energy) and here (for the optimise for balance method).

o I Fluid temperature peak cooling [ Borehole wall temperature

AARRARRAARRARRR

HHIHH”H”'

Temperature profile for a hybrid system optimised for maximum energy.



https://ghetool.eu/knowledgebase/simulating-hybrid-systems/
https://ghetool.eu/knowledgebase/hybrid-systems-and-ghetool-cloud/
https://ghetool.eu/knowledgebase/hybrid-systems-optimise-for-balance/
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Pressure drop calculation

Traditionally, geothermal design software only calculated the thermal performance, namely the
evolution of the ground and fluid temperatures over time. However, as systems become more
complex, hydraulic performance is also becoming increasingly important. That is why GHEtool
allows you to add a pressure drop calculation to every simulation, enabling you to verify whether
the circulation pump can deliver the required pressure head.

This pressure drop calculation considers not only the vertical section of the boreholes, but also
the horizontal pipework and the main header. Furthermore, GHEtool estimates the electricity
consumption of the circulation pump, an aspect that is still too often overlooked.

More information on the pressure drop calculation in GHEtool can be found in the article here.

Hydraulic design @

Results related to the pressure characteristics and pump design.

Extraction demand Injection demand

Pressure drop across one borehole: 12.92 kPa Pressure drop acress one borehole: 5.34 kPa
Pressure drop (borehole to manifold): 1.09 kPa Pressure drop (borehole to manifold): 0.96 kPa
Pressure drop (manifold to technical room). 5.39 kPa Pressure drop (manifold to technical room). 3.43 kPa
Pressure drop of the borefield: 19.40 kPa Pressure drop of the borefield: 98.73 kPa

Flow rate through the borefield: 1.01 l/s Flow rate through the borefield: 0.88 I/s

Pump power. 28 W Pump power. 12W

Required pump power: 28 W

Estimated pump energy: 50 kWh/year

I Fressure drop of the borefield (extraction) [l Pump power (extraction)

I Fressure drop of the borefield (injection) JJifif Pump power (injection)
60 120

Fressure drop of the borefield [kPa]
[ima] Jamwod duing

Flow rate through the borefield [I/s]

Pressure drop calculations in GHEtool Cloud.

10
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TRT analysis

Thermal response tests, or TRTs, are commonly used in borefield design, as they provide a
means of determining the thermal properties of the ground, as well as the effective borehole
thermal resistance. GHEtool Cloud can analyse the measurement data from these tests. More
information can be found here.

TRT analysis

Results of the infinite line source analysis

Preferred unit system

Average thermal conductivity of the soil: 2.280 W/(m-K)
Effective borehole resistance: 0.071 m-KW
Regression: T=at+b

a: 1.7314 °C/s

b: 2.1837 °C

Iy Reoression I Measurement
26,0

255
250
245
24,0

235

Temperature ["C]

230
225
220
215

21,0

10 20 30 50 100 150 200
Time [hours]

TRT analysis in GHEtool.
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Interference calculation

Thefinal feature in GHEtool is the ability to calculate the thermalinterference between different,
hydraulically separated borefields. Borefields are often designed under the implicit assumption
that there are no nearby systems influencing the ground temperature at the project location.
However, as geothermal energy becomes increasingly widespread, this assumption is no longer
entirely valid.

GHEtool therefore allows you to calculate the thermal interaction between different borefields
and assess how neighbouring systems influence the long term temperature drift of your own
project, enabling you to account for these effects during the design process. More information
about the interference calculation can be found here.

Interference map

Heat map of the interference between different systems

@ B W e

From system

To system

Interference calculation in GHEtool Cloud.

Automated reporting

One last key advantage of using GHEtool Cloud is the automated reporting capability. Whenever
you are done with your simulation, you have the option to create either a summarised report
(where every simulation is summarised onto one page) or a full report with all the input and
background information, graphs and results.

More information about the reporting module can be found here.

12


https://ghetool.eu/knowledgebase/update-thermal-interference/
https://ghetool.eu/knowledgebase/automated-reporting-with-ghetool/
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Conclusion

GHEtool Cloud is a versatile and powerful tool for everyone designing geothermal borefields.
With detailed input parameters and advanced methods, you are able to design the most
accurate borefields for both small projects and large systems.

GHEtool is here to help you design with confidence!

References

e Watch our video explanation over on our YouTube page by clicking here.

Check out GHEtool today at:

https://ghetool.eu
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https://youtu.be/iYADCwO8nLc

