I*I Innovation, Sciences et Innovation, Science and CA 2985038 C 2022/08/30

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 985 038
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2015/05/28 (51) ClL.Int./Int.Cl. EQ7C 11/26 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2015/12/03 £01C 11/24(2006.01), E01C 13/08(2006.01)
" . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2022/08/30 SJOLEN, LENNART, SE
(85) Entrée phase nationale/National Entry: 2017/11/03 e
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: SE 2015/050618 EXPERTUS KEMITEKNIK AB, SE

(87) N° publication PCT/PCT Publication No.: 2015/183174 (74) Agent: GOWLING WLG (CANADA) LLP
(30) Priorité/Priority: 2014/05/28 (SE1450646-3)

(54) Titre : DISPOSITIF DE CHAUFFAGE
(54) Title: HEATING DEVICE

J X
. BP0 © Ll
P X BQ . OA U U
4
g \ \2
> 5D 1

~J

(57) Abrégé/Abstract:

A heating device (1)comprising: an energy well (2), a heat pump (3) which is adapted to take up and transfer heat from the energy
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system (B6) which is adapted for controlling the heating device (1) whereby low temperature heat from the energy well (2)
alternatively high temperature heat from the heat pump (3) and the heat extraction device (4) selectively can be used for pre-
heating, thawing, or maintenance heating ground surrounding the thaw coils (5).
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(57) Abstract: A heating device (1)comprising: an energy well (2), a heat pump (3) which is adapted to take up and transfer heat
from the energy well (2) by the aid of a line from the energy well to the heat pump (3) for transport of anti-freeze liquid, a heat ex -
traction device (4) connected to a heat pump (3) which selectively can be brought into a connected and a disconnected position, thaw
coils (5) for thawing ground surrounding the thaw coils (5), in which the anti-freeze liquid is transportable, which thaw coils (5) se-
lectively can be connected and disconnected to the line from the energy well to the heat pump (3),a heat exchanger (7) connected to
the heat extraction device (4) adapted to selectively transfer heat to the thaw coils (5) by the aid of the heat extraction device (4),a
control system (6) which is adapted for controlling the heating device (1) whereby low temperature heat from the energy well (2) al -
ternatively high temperature heat from the heat pump (3) and the heat extraction device (4) selectively can be used for pre- heating,
thawing, or maintenance heating ground surrounding the thaw coils (5).
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HEATING DEVICE

Technical field

[0001] The present invention relates generally to a heating device and a method

for thawing ground.

Background art

[0002] There is a need to thaw ground in an energy efficient manner to reduce
the risk of slipping, on airfields, garage and other driveways/slopes, approaches,
roads, etc. Ground placed electrical coils have commonly been used but are
increasingly being outcompeted by the cheap energy provided by geothermal heat
pumps, wherein you arrange thaw coils with anti-freeze liquid instead of electrical

coils.

[0003] A drawback of the known art is that thawing is energy consuming. The
melting heat for ice is high (80 cal/gram) and frozen ground, especially at a high
water content therefore requires also much energy for thawing, in addition to the
ice and snow that may lay on the ground surface. If, at the same time, the weather
is cold, much energy is lost to the surroundings. This is reinforced by wind and a

relatively high humidity.

Summary of invention

[0004] An object of the present invention is to alleviate some of the
disadvantages of the prior art and to provide a heating device and a method which

enable the thawing of ground in an energy efficient manner.

[0005] According to a first aspect of the invention, a heating device is provided,
comprising an energy well, a heat pump which is adapted to take up and transfer
heat from the energy well by the aid of a line from the energy well to the heat
pump for transport of anti-freeze liquid, a heat extraction device connected to a
heat pump which selectively can be brought into a connected and a disconnected
position, thaw coils for thawing ground surrounding the thaw coils, in which the
anti-freeze liquid is transportable, which thaw coils selectively can be connected

and disconnected to the line from the energy well to the heat pump, a heat
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exchanger connected to the heat extraction device adapted to selectively transfer
heat to the thaw coils by the aid of the heat extraction device, a control system
which is adapted for controlling the heating device whereby low temperature heat
from the energy well alternatively high temperature heat from the heat pump and
the heat extraction device selectively can be used for pre-heating, thawing, or

maintenance heating ground surrounding the thaw coils.

[0006] According to one embodiment, the energy well is at least one geothermal

heating hole or alternatively solar panels.

[0007] According to another embodiment, the heat extraction device is a high

power extraction device.

[0008] According to another embodiment, the anti-freeze liquid is a brine

solution.
[0009] According to one embodiment, the heat pump is a property heat pump.

[0010] According to one embodiment, the control of the heating device is done
manually, automatically, or based on weather data, wherein weather data

comprises actual weather and/or weather forecast.

[0011] According to one embodiment, insulation material is arranged under the

thaw coils.

[0012] According to one embodiment, a first valve A and a second valve B are
arranged to, by the aid of opening and closing of the same, enable connecting and
disconnecting of the thaw coils to the line from the energy well to the heat pump,
for using low temperature heat from the energy well and high temperature heat
from the heat pump and the heat extraction device respectively, whereby a third
valve C is arranged for diverting of the flow through the line from the energy well to

the heat pump via the thaw coils.

[0013] According to one embodiment, a bypass line BP with a circulation pump
is arranged to form its own circuit together with the thaw coils and the line from the

energy well to the heat pump, which circuit completely or partly circumvents the
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heat pump, wherein the flow can be varied in the circuit by the aid of the bypass
line BP.

[0014] According to one embodiment, the thaw coils are connected to the line
from the energy well to the heat pump in a serial connection way, or a parallel

connection way.

[0015] According to one embodiment, the heat pump which is arranged to take
up and transfer heat from the energy well, and the heat pump to which the heat

extraction device is connected, is one and the same heat pump.

[0016] According to one embodiment, the heating device is adapted to

selectively transfer heat to the thaw coils with an adjustable output.

[0017] According to one embodiment, supplying heat to the thaw coils from the
energy well is carried out by keeping a first valve A and a second valve B open for
connecting the thaw coils to the line from the energy well to the heat pump, or
supplying heat to the thaw coils from the energy well is carried out by keeping a
first valve A and a second valve B closed and a third valve C for diverting the flow
through the line from the energy well to the heat pump is kept open and the heat

extraction device is in a connected position.

[0018] According to one embodiment, the thaw coils are divided into at least two

circuits, which preferably are adapted to be separately switched in or out.

[0019] According to a second aspect of the invention, a method for thawing
ground is provided, the method comprising: supplying heat to the thaw coils from
an energy well, or supplying heat to the thaw coils from a heat pump via a heat
extraction device and a heat exchanger, whereby the method further comprises

the step selecting one of the previous alternative steps.

[0020] According to one embodiment, supplying heat to the thaw coils from the
energy well is carried out by keeping a first valve A and a second valve B open for
connecting the thaw coils to the line from the energy well to the heat pump,

wherein the alternative supplying heat to the thaw coils from the energy well is
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carried out by keeping a first valve (A) and a second valve B closed and a third
valve C for diverting the flow through the line from the energy well to the heat

pump is kept open and the heat extraction device is in a connected position.

[0021] Examples of advantages of the claimed invention is that it is well suited
for villas etc., where energy and cost consciousness is high. The invention is also

well suited for automatic control/connection to weather data.

[0022] The combination of using both LT (low temperature heat from the brine
circuit) and high temperature heat from the heat pump and enable this by the aid
of commonly available property heat pumps is used by the invention according to
one embodiment. This provides an invention that in a cheap manner makes it

possible to build energy efficient thawing devices.

[0023] The device is particularly well suited where the thawing need is greatest
in connection to mild weather where ice slip and slush arise on driveways/slopes.
In good time “free” maintenance heating can be supplied and heat-or if the brine
solution is sufficiently warm-thaw the ground. Thereafter heat pump energy can be
supplied for fast and further heating/melting away. When this has occurred brine
solution may again be circulated in the coils and hold back new cooling. The
speed of the entire process is improved when insulation is arranged under the
coils. A certain depth is however needed outside to reduce the risk of freezing

during quick weather changes when the thawing device is turned off.

Brief description of drawings

[0024] The invention is now described, by way of example, with reference to the

accompanying drawings, in which:

Fig. 1 shows an outline of a heating device according to a first alternative

embodiment of the invention (Alt 1).

Fig. 1a shows an outline of a first operation mode of the first embodiment (case 1
of Alt 1).
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Fig. 1b shows an outline of a second operation mode of the first embodiment
(case 2.1 of Alt 1).

Fig. 1¢ shows an outline of a third operation mode of the first embodiment (case
2.2 of Alt 1).

Fig. 1d shows an outline of a fourth operation mode of the first embodiment (case
3 of Alt 1).

Fig. 1e shows an outline of a fifth operation mode of the first embodiment (case 4
of Alt 1).

Fig. 2 shows an outline of a heating device according to a second alternative

embodiment of the invention (Alt 2).

Fig. 2a shows an outline of a first operation mode of the second embodiment (Alt
2).

Fig. 2b shows an outline of a second operation mode of the second embodiment
(case 2.1 of Alt 2).

Fig. 2c shows an outline of a second operation mode of the second embodiment
(case 2.2 of Alt 2).

Fig. 2d shows an outline of a third operation mode of the second embodiment
(case 3 of Alt 2).

Fig. 3 shows an outline of a heating device according to a third alternative

embodiment of the invention (Alt 3).
Fig. 3a shows an outline of a first operation mode of the third embodiment (Alt 3).

Fig. 3b shows an outline of a second operation mode of the third embodiment
(case 2.1 of Alt 3).

Fig. 3c shows an outline of a second operation mode of the third embodiment
(case 2.2 of Alt 3).
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Fig. 3d shows an outline of a third operation mode of the third embodiment (case 3
of Alt 3).

Description of embodiments

[0025] In the following, a detailed description of the invention will be given. In
the drawing figures, like reference numerals designate identical or corresponding
elements throughout the several figures. It will be appreciated that these figures
are for illustration only and are not in any way restricting the scope of the

invention.

[0026] To reduce the losses to the surroundings and carry out a thawing med

little use of energy it is worthwhile knowing that the use of thawing may vary:

1. Long-time/continuous thawing is very costly and is primarily used in

commercial and public facilities.

2. Many are primarily in need of a temporary thawing. Thereby, less energy is
used and is less costly. If the thawing can be carried out during a short time,
which requires a high power/output the loss to the surroundings is short and
therefore small. If insulation is arranged under the thaw coils, the heat loss into

the ground can be reduced and the thawing be even faster.

[0027] According to one embodiment, the invention uses both low temperature
thawing (with anti-freeze brine liquid from the energy well) and also separate
thawing by the heat pump. In the latter case it is preferably carried out via a high
power extraction device 4 such as e.g. connection for pool heating to minimize the
time required and heat losses to the surroundings. To separate the systems (often
water-and brine liquid respectively) from each other a heat exchanger may be

used.

[0028] A first embodiment of a heating device according to the invention and
associated operation modes will now be described with reference to Fig. 1 and
Figs. 1a-e. A heating device, generally designated 1, comprises an energy well 2,

for example a geothermal source in the form of a heating hole, i.e., a bore hole.
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Alternatively, the energy well can be a solar energy device, such as solar panels.

Furthermore, stored energy can also be used.

[0029] A heat pump 3 is adapted to take up and transfer heat from the energy
well 2 by the aid of a line from the energy well to the heat pump 3 for transport of a
liquid, preferably anti-freeze liquid, preferably a so called brine solution. The heat
pump is preferably a property heat pump located in a residence building. A heat
extraction device 4 is connected to the heat pump 3 which is adapted to selectively
be brought into a connected and a disconnected position by means of valves (not
shown). Thaw coils 5 are provided for thawing ground surrounding the thaw coils 5
in which the anti-freeze liquid is transportable. The thaw coils 5 are adapted to be
selectively connected and disconnected to the line from the energy well to the heat
pump 3. A heat exchanger 7 is connected to the heat extraction device 4 and is
adapted to selectively transfer heat to the thaw coils 5 by the aid of the heat
extraction device 4, which preferably is a high power extraction device. In order to
increase the efficiency, insulation material is preferably arranged under the thaw

coils.

[0030] The thaw coils can be divided into two or more circuits, which preferably
are adapted to be separately switched in or out. This can for example be used for
selectively thaw some of the surface area under with the thaw coils are provided,
in order to save energy and to give priority to some parts. As another example,
heated liquid in a thaw coll circuit, warmed by sunshine, for example, can be used

for heating other parts of the system.

[0031] A circulation pump P is provided in parallel to the thaw coils 5 to force
liquid to circulate there though. This circulation pump P is provided with a non-

return valve for certain operation modes.

[0032] A control system (not shown in the figures) is adapted for controlling the
heating device 1, whereby low temperature heat from the energy well 2
alternatively high temperature heat from the heat pump 3 and the heat extraction
device 4 selectively can be used for pre-heating, thawing, or maintenance heating

ground surrounding the thaw coils 5. The control of the heating device can be
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done manually, automatically, or based on weather data, wherein weather data
comprises actual weather and/or weather forecast. Sensors measuring
parameters in the system, such as temperature and flow, can be used for
optimizing the energy use during thawing by controlling the directions of pumps
and flow so that heat energy, for example from heated sections of the thaw coils,

is used for heating other thaw coil sections or used for recharging the energy well.

[0033] The control system is connected to a first valve A, a second valve B, and
a third valve C. The first and second valves A, B are arranged to, by means of
opening and closing f the same, enable connecting and disconnecting of the thaw
coils 5 to the line from the energy well 2 to the heat pump 3, for using low
temperature heat from the energy well 2 and high temperature heat from the heat
pump 3 and the heat extraction device 4 respectively. The third valve C is
arranged for diverting of the flow through the line from the energy well 2 to the
heat pump 3 via the thaw coils 5. To this end, the first and second valves A, B
connect the thaw coils 5 to one of the lines interconnecting the heat pump 3 and
the energy well 2 while the third valve C is provided in this line, between the

connection points of the first and second valves A, B.

[0034] A bypass line BP with a circulation pump is preferably arranged to form
its own circuit together with the thaw coils 5 and the line from the energy well 2 to
the heat pump 3. This circuit completely or partly circumvents the heat pump 3,
wherein the flow can be varied in the circuit by the aid of the bypass line BP. To
this end, the bypass line BP is provide across the two lines interconnecting the
heat pump 3 and the energy well 2, between the heat pump 3 and the third valve
C.

[0035] Different operation modes for the heating device 1 shown in Fig. 1 will
now be described with reference to Figs. 1a-e. Initially, three operation modes
referenced Case 1, Case 2, and Case 3, respectively, will be explained with
reference to Table 1 below. In this table, the settings of the circulation pump P, the

first, second, and third valves A, B, C and the heat extraction device 4.
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Part Case 1 |Case 2 | Case 3
Circulation pump P (with non-return valve for OFF OFF ON
case 2)
Valves A, B Closed | Open | Closed
Valve C Open | Closed | Open
Heat extraction device 4 OFF OFF ON

Table 1

Case 1: No thawing function is used

[0036] In the first operation mode, shown in Fig. 1a, the heat pump 3, e.g. the

geothermal heat pump, operates.

Case 2: Thawing solely using brine solution

[0037] In the second operation mode, shown in Fig. 1b, the heat pump 3, e.g.
the geothermal heat pump, operates or the circulation pump in the heat pump 3 is
mechanically operated, i.e. forced controlled during non-operation by the heat
pump but when its circulation pump has to operate to provide circulation through
the thaw coils. In this operation mode, the energy well 2 and the thaw coils 5 are

connected in series.

[0038] In the third operation mode, shown in Fig. 1c, the heat pump 3 is
arranged such that the circulation cannot be provided when it is turned OFF. The
bypass circuit BP having its own circulation pump is provided in this case. As in
the second operation mode, the energy well 2 and the thaw coils 5 are connected
in series. However, the liquid is forced by means of the circulation pump in the

bypass circuit BP and the heat pump is disconnected in some way (not shown).
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Case 3: Thawing with heat pump energy

[0039] In the fourth operation mode, shown in Fig. 1d, the heat pump 3, e.g. the
geothermal heat pump, operates. The thaw coils 5 are disconnected from the
energy well 2 by means of the valves A-C and the energy extraction device 4

provides the heat to the thaw coils 5 via the heat exchanger 7.

[0040] In the fifth operation mode, shown in Fig. 1e, the heat pump 3, e.g. the
geothermal heat pump, operates. This operation mode is similar to the second
operation mode but with reversed direction of flow for the liquid. This can be
achieved by means of switching valves (not shown) provided outside or in the heat
pump 3. In this mode, heat from the thaw coils 5 can be used for recharging the

energy well 2, for example during summer, when sunshine heats the thaw coils 5.

[0041] A second embodiment of a heating device according to the invention and
associated operation modes will now be described with reference to Fig. 2 and
Figs. 2a-d. This second embodiment is similar to the first embodiment and like

parts are given the same references.

[0042] Thus, in addition to the energy well 2, the heat pump 3, the energy
extraction device 4, the thaw coils 5, and the heat exchanger 7, this second
embodiment exhibits controllers or control units, R1 and R2, provided in the lines
interconnecting the energy well 2 and the heat pump 3 and the thaw coils,
respectively. These control units can e.g. comprise fixedly tuned valves or be
controlled valves or circulation pumps. Also the bypass circuit BP (not shown in

Fig. 2) can be a part of this control system.

[0043] Different operation modes for the heating device shown in Fig. 2 will now
be described with reference to Figs. 2a-d.Four operation modes referenced Case
1, Case 2, and Case 3 (with two different operation modes), respectively, will be

explained below.
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Case 1: No thawing function is used

[0044] The heat pump 3, e.g. the geothermal heat pump, can operate, see Fig.
2a. This first operation mode is essentially identical to the first operation mode of

the first embodiment described above with reference to Fig. 1a.

Case 2: Thawing solely using brine solution

[0045] In the second operation mode, shown in Fig. 2b, the heat pump 3, e.g.
the geothermal heat pump, operates or the circulation pump in the heat pump 3 is
mechanically operated, i.e. forced controlled during non-operation by the heat
pump but when its circulation pump has to operate to provide circulation through
the thaw coils. In this operation mode, the energy well 2 and the thaw coils 5 are
connected in parallel. The distribution of fluid between the energy well 2 and the

thaw coils 5 are controlled by means of the controllers R1 and R2.

[0046] In the third operation mode, shown in Fig. 2c, the heat pump 3 is
arranged such that the circulation cannot be provided when it is turned OFF. The
bypass circuit BP having its own circulation pump is provided in this case. As in
the second operation mode, the energy well 2 and the thaw coils 5 are connected
in parallel. However, the liquid is forced by means of the circulation pump in the

bypass circuit BP and the heat pump is disconnected in some way (not shown).

Case 3: Thawing with heat pump energy

[0047] In the fourth operation mode, shown in Fig. 2d, the heat pump 3, e.g. the
geothermal heat pump, operates. The thaw coils 5 are disconnected from the
energy well 2 by means of the valves V1 and V2 and the energy extraction device

4 provides the heat to the thaw coils 5 via the heat exchanger 7.

[0048] The first and second embodiments are different from each other in their
operation modes with thawing solely using brine solution in that in in the first
embodiment the thaw coils are connected in series, i.e. connected in a serial
connection way, to the energy wells and in the second embodiment they are

connected in parallel, i.e. connected in a parallel connection way.
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[0049] An advantage of the first embodiment is a simpler system than the
second embodiment. There is no need for controlling/distribution between parallel

circuits.

[0050] An advantage of the second embodiment is the possibility to adjust the
flow between the parallel circuits which enables a better optimization in different
situations. For instance, a forced flow through the thaw coils 5 provides a more

uniform heat transfer to different parts in the thawing system.

[0051] A third embodiment of a heating device according to the invention and
associated operation modes will now be described with reference to Fig. 3 and
Figs. 3a-d. This third embodiment is similar to the first and second embodiments

and like parts are given the same references.

[0052] Thus, in addition to the energy well 2, the heat pump 3, the energy
extraction device 4, the thaw coils 5, and the heat exchanger 7, this third
embodiment exhibits a separate pump P for driving fluid through the energy well 2.
Also, the energy well 2 and the thaw coils 5 are connected to the heat pump 3 in
such way that fluid can be brought to flow in a circuit comprising the energy willl 2

and the thaw coils 5 without passing the heat pump 3.

[0053] Different operation modes for the heating device shown in Fig. 3 will now
be described with reference to Figs. 3a-d.Four operation modes referenced Case
1, Case 2, and Case 3 (with two different operation modes), respectively, will be

explained below.

Case 1: No thawing function is used

[0054] The heat pump 3, e.g. the geothermal heat pump, can operate, see Fig.
3a. This first operation mode is essentially identical to the first operation mode of

the first embodiment described above with reference to Fig. 1a.

Case 2: Thawing solely using brine solution

[0055] In the second operation mode, shown in Fig. 3b, the heat pump 3, e.g.

the geothermal heat pump, operates or the circulation pump in the heat pump 3 is
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mechanically operated, i.e. forced controlled during non-operation by the heat
pump but when its circulation pump has to operate to provide circulation through
the thaw coils. In this operation mode, the energy well 2 and the thaw coils 5 are

interconnected.

[0056] In the third operation mode, shown in Fig. 3c, the heat pump 3 is
arranged such that circulation thorough the energy well 2 is achieved for heating
the building. Also, the energy well 2 provides energy for heating the thaw coils 5
by circulating fluid by means of the pump P through the circuit formed by the

energy well 2 and the thaw coils 5..

Case 3: Thawing with heat pump energy

[0057] In the fourth operation mode, shown in Fig. 3d, the heat pump 3, e.g. the
geothermal heat pump, operates. The energy extraction device 4 provides the

heat to the thaw coils 5 via the heat exchanger 7.

[0058] Preferred embodiments of a heating device 1 according to the invention
have been described. However, the person skilled in the art realizes that these can
be varied within the scope of the appended claims without departing from the

inventive idea.

[0059] All the described alternative embodiments above or parts of an
embodiment can be freely combined without departing from the inventive idea as
long as the combination is not contradictory. Thus, the circuits of the first, second
and/or third embodiments can be combined into one system by the use of

appropriate conduits and connections.
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References in the figures:

1: Heating device

2: Energy well (e.g. bore hole)
3: Heat pump

4: Heat extraction device

5: Thaw coils

7. Heat exchanger

A B, C: Valves

R1, R2: Controllers

V1, V2: Valves

BP: Bypass valve

P: Pump

PCT/SE2015/050618
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CLAIMS

1. A heating device comprising:

an energy well,

a heat pump which is adapted to take up and transfer heat from the energy well by the

aid of a line from the energy well to the heat pump for transport of anti-freeze liquid,

a heat extraction device connected to the heat pump which selectively can be brought

into a connected and a disconnected position,

thaw coils for thawing ground surrounding the thaw coils, in which the antifreeze liquid
is transportable, which thaw coils selectively can be connected and disconnected to

the line from the energy well to the heat pump,

a heat exchanger connected to the heat extraction device adapted to selectively

transfer heat to the thaw coils by the aid of the heat extraction device, and

a control system which is adapted for controlling the heating device whereby
lower temperature heat from the energy well alternatively higher temperature
heat from the heat pump and the heat extraction device selectively can be used
for pre-heating, thawing, or maintenance heating ground surrounding the thaw

coils.

2. The heating device according to claim 1, wherein the energy well is any of

the following: at least one geothermal heating hole and a solar panel.

3. The heating device according to claim 1 or 2, wherein the heat

extraction device is a high power extraction device.

4, The heating device of claim 3, wherein the high power extraction device

is a connection for pool heating.

5. The heating device according to any one of claims 1 to 4, wherein the anti-

freeze liquid is a brine solution.

Date Regue/Date Received 2021-10-15
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6. The heating device according to any one of claims 1 to 5, wherein the heat

pump is a property heat pump.

7. The heating device according to any one of claims 1 to 6, wherein the
control of the heating device is done manually, automatically, or based on weather

data, wherein weather data comprises actual weather and/or weather forecast.

8. The heating device according to any one of claims 1 to 7, wherein insulation

material is arranged under the thaw coils.

9. The heating device according to any one of claims 1 to 8, wherein a first
valve and a second valve are arranged to, by the aid of opening and closing of the
same, enable connecting and disconnecting of the thaw coils to the line from the
energy well to the heat pump, for using low temperature heat from the energy well
and high temperature heat from the heat pump and the heat extraction device
respectively, whereby a third valve is arranged for diverting of the flow through the

line from the energy well to the heat pump via the thaw coils.

10. The heating device according to any one of claims 1 to 9, wherein a
bypass line with a circulation pump is arranged to form its own circuit together with
the thaw coils and the line from the energy well to the heat pump, which circuit
completely or partly circumvents the heat pump, wherein the flow can be varied in

the circuit by the aid of the bypass line.

11. The heating device according to any one of claims 1 to 10, whereby the
thaw coils are connected to the line from the energy well to the heat pump in a

serial connection way, or a parallel connection way.

12. The heating device according to any one of claims 1 to 11, wherein the
heat pump which is arranged to take up and transfer heat from the energy well,
and the heat pump to which the heat extraction device is connected, is one and the

same heat pump.

13. The heating device according to any one of claims 1 to 12, which is adapted to

selectively transfer heat to the thaw coils with an adjustable output.

Date Regue/Date Received 2021-10-15
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14. The heating device according to any one of claims 1 to 13, wherein the thaw

coils are divided into at least two circuits.

15. A method for thawing ground with the aid of the heating device according
to any one of claims 1 to 14, the method comprising:

— selectively supplying heat to the thaw coils from an energy well, with the aid
of a control system of the heating device, adapted for controlling the heating
device, and alternatively,

— supplying heat to the thaw coils from a heat pump via a heat extraction device

and a heat exchanger, with the aid of the control system.

16. The method for thawing ground according to claim 15, wherein

— supplying heat to the thaw coils from the energy well is carried out by keeping a
first valve and a second valve open for connecting the thaw coils to the line from

the energy well to the heat pump, wherein in the alternative

— supplying heat to the thaw coils from the heat pump is carried out by keeping
a first valve and a second valve closed and a third valve for diverting the flow
through the line from the energy well to the heat pump is kept open and the

heat extraction device is in a connected position.

Date Regue/Date Received 2021-10-15
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