Office de la Propriete Canadian CA 2722251 A1 2009/11/19

Intellectuelle Intellectual Property
du Canada Office (21) 2 722 251
“n organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2009/05/07 (51) Cl.Int./Int.Cl. F24J 3/06(2006.01),
S . . F240D 10/00(2006.01), F24D 171/02(2006.01),
(87) Date publication PCT/PCT Publication Date: 2009/11/19 F24D 13/00(2006.01) F24D 17/02(2006.01)
(85) Entree phase nationale/National Entry: 2010/10/21 F25B 30/06 (2006.01)
(86) N demande PCT/PCT Application No.: SE 2009/050498 | (71) Demandeur/Applicant:
(87) N° publication PCT/PCT Publication No.: 2009/139699 SCASN_D'NAV'AN ENERGY EFFICIENCY CO SEEC AB,

(30) Priorité/Priority: 2008/05/15 (SE0801107-4)
(72) Inventeur/Inventor:

WILDIG, THOMAS, SE
(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : RESEAU DE CHAUFFAGE ET DE REFROIDISSEMENT POUR BATIMENTS
(54) Title: HEATING AND COOLING NETWORK FOR BUILDINGS

Fig. 1

(57) Abréegée/Abstract:

Device for heating and cooling, respectively, of more than one house, where at least two small houses (1) are connected to a
common energy storage (2) in the ground and where a control device (3) Is arranged to transport a heat carrier in a pipe work (4)
connected to the energy storage (2). The invention Is characterised In that the small houses (1) each are arranged having a
separate respective heat pump device, and in that each heat pump device Is connected to the pipe work (4), so that, firstly, the heat
carrier can flow through the heat pump device and, secondly, the small houses (1) are connected In parallel in relation to each
other to the pipe work (4).

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




w0 2009/139699 A1 |1} IRH | E 0L ARV 0 RO

CA 02722251 2010-10-21

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
19 November 2009 (19.11.2009)

(10) International Publication Number

WO 2009/139699 Al

(51)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(75)

(74)

International Patent Classification:

F24J 3/08 (2006.01) F24D 17/02 (2006.01)
F24D 10/00 (2006.01) F24D 13/00 (2006.01)
F24D 11/02 (2006.01) F25B 30/06 (2006.01)

International Application Number:
PCT/SE2009/050498

International Filing Date:
7 May 2009 (07.05.2009)

Filing Language: Swedish
Publication Language: English
Priority Data:

0801107-4 15 May 2008 (15.05.2008) SE

Applicant (for all designated States except US). SCAN-
DINAVIAN ENERGY EFFICIENCY CO SEEC AB
[SE/SE]; Moranvagen 17, S-192 67 Sollentuna (SE).

Inventor; and
Inventor/Applicant (for US only). WILDIG, Thomas
[SE/SE]; Moranvagen 17, S-192 67 Sollentuna (SE).

AB, Box 10198, S-100 55 Stockholm (SE).

(81)

(84)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Published:
Agents: ORTENBLAD, Johan et al.; Noréns Patentbyra —

with international search report (Art. 21(3))

(54) Title: HEATING AND COOLING NETWORK FOR BUILDINGS

Fig. 1

(87) Abstract: Device for heating and
cooling, respectively, of more than one
house, where at least two small houses
(1) are connected to a common energy
storage (2) in the ground and where a
control device (3) is arranged to trans-
port a heat carrier in a pipe work (4)
connected to the energy storage (2).
The mvention 1s characterised in that
the small houses (1) each are arranged
having a separate respective heat pump
device, and m that each heat pump de-
vice 1s connected to the pipe work (4),
so that, firstly, the heat carrier can tlow
through the heat pump device and, sec-
ondly, the small houses (1) are connect-
ed in parallel in relation to each other to

the pipe work (4).
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Heating and cooling network for buildings

The present 1nvention relates to a method and a device for

heating and/or cooling of a plurality of small houses.

Today, 1t is common for small houses to be heated by the use

F

of so called geothermal heating, namely a heat pump connected

to a heat carrier circulating in the ground. Such arrange-

ments may 1n some cases also be used for cooling of small

houses during the summer.

A common problem with such geothermal heating arrangements 1is

that the ground around the bore hole, also called the energy

well, during heating operation runs the risk of being cooled

—

down more than what 1s necessary, which negatively affects

the efficiency of the arrangement when the temperature 1is

successively lowered locally in the ground as the heat carri-

er during heating operation during the winter cools the bore

hole.

P

When doing new installations, it becomes more difficult as

ﬁ

more proprietors of small houses 1n a given area install

geothermal heating to respect the prescribed distance, usual-

.

ly about 30 meters, between two neighbouring bore holes for

these not to negatively affect each other thermally. For

r—

example, thilis may lead to general cooling of the ground in a

p—
—

densely bullt-up area, 1n turn decreasing efficiency of the

arrangements.

In order to avoid these problems, it is possible to install
one geothermal heatling arrangement common to several proper-

ties, which exploits one or several common bore holes. This

ﬁ

way, 1ncreased control over the flow of heat carrier in the
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b

hole or holes can be achieved, whereby the e:

fects of the

above described problems may be mitigated.

Such a system can be comprised of a central heat pump from

which heat or coldness 1s distributed to the connected prop-

P

erties in the form of distant heating or distant cooling.

However, such systems only allow eiher heating or cooling
operation at any one 1instance 1in time. For instance, this

means that a separate system must be 1nstalled 1n order to

4

provide for simultaneous cooling of 1ndoor air 1n the con-

nected properties and heating of tap water. This 1s also the
case 1f certain house proprietors want to heat the 1ndoors

air at the same time as others want to cool the air, some-

- thing which can be imagined for example when the temperature

of the outdoors air 1s close to 20 degrees.

Moreover, the installation as well as mailntenance of a cen-

tral heat pump and distribution arrangement 1s costly.

The present invention solves the above described problems.

Thus, the invention relates to a device for heating and cool-

F

ing, respectively, of more than one house, where at least two

small houses are connected to a common energy storage 1n the
ground and where a control device 1s arranged to transport a

heat carrier in a pipe work connected to the energy storage,

and 1s characterised in that the small houses each are ar-
ranged having a separate respective heat pump device, and 1n

that each heat pump device 1s connected to the pipe work, soO

that, firstly, the heat carrier can flow through the heat

pump device and, secondly, the small houses are connected 1n

parallel in relation to each other to the pipe work.



10

15

20

25

30

CA 02722251 2010-10-21
WO 2009/139699 PCT/SE2009/050498

In the following, the invention will be described 1n detaill,

with reference to exemplifying embodiments of the 1invention

and to the appended drawlngs, where:

Figure 1 1s an explanatory sketch which 1llustrates an area

of small houses and an energy storage according to the

present 1nvention.

Figure 2 is an explantory sketch which 1n closer detail shows

an enerqgy storage according to the present invention.

Figure 3 1is an explanatory sketch which 1n closer detall

shows a heat pump device according to the present invention.

In Figure 1, a number of small houses 1 are shown, all being

F

connected to a common enerqgy storage 2. The number of small

s
-

houses 1 may vary, but in order to achieve the purposes o:

the invention at least two small houses must be connected to

the energy storage 2. Furthermore, the present 1nventors have

P

discovered that a number of between about 10 and 100 small

houses of average size, or the corresponding building vo-

lumes, can be heated and/or cooled using on single common

energy storage 2 1in an especlally efficient way.

#

The energy storage 2 consists of a number of holes arranged

in the ground, by way of example 1in the form of drilled
holes. The energy storage 2 may be constructed 1n a sulitable
location with respect to the disturbances accompanying such

an 1installation, and to access possibilities during subse-

quent maintenance work. It 1s preferred that the energy sto-

rage 2 1s constructed in the vicinity of the small houses 1n
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1

a common or non-built up area, such as on a pliece of grass-

covered land, for example 1n a park or 1n a grove.

pr——
p—

A control device 3 1s arranged to control the transport of a

heat carrier in a pipe work 4 connected to the small houses 1

as well as to the energy storage 2. The heat carrilier may be

P

of a suitable, conventional type, such as water with the

addition of anti-freeze agent. It 1s preferred that the pipe

work 4 1is comprised of a closed system 1n which the heat

carrier 1s transported.

Each small house 1 1s equipped with an own respectlve heat
pump device. Moreover, each small house 1 1s connected to the
pipe work 4 in such a manner so that the small houses are

connected in parallel to the pipe work 4 1n relation to each

other, and therefore also to the energy storage 2. Such pa-

rallel connection can, for example, be achieved by arranging

i

two main conduits 4a, 4b for heat carrier, whereof one at a

given point in time 1s arranged to convey heat carrier from

the energy storage 2 and the other one at a gilven poilint 1in
time 1is arranged to convey heat carrier back to the energy
storage 2, and where the two main conduits 4a, 4b are 1inter-

connected at thelr respective distant ends, so that the heat

carrier 1s first led out from the energy storage 2 through a

F

first of the main conduits and thereafter i1mmediately back to

the energy storage 2 through a second main condulit. Thereaf-

ter, each respective small house 1 may be connected to both

the first and second main condulits, so that heat carrier 1s

drawn from the first and led back via the second main con-

F

duit. Of course, other suitable pipe work configurations may

F

also be used, such as in the form of more than two main con-

dults and so forth.
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The pipe work 4 and the respective heat pump device 1n each

small house 1 are thus arranged so that heat carrier 1s con-

veyed through the respective heat pump arrangement, from the

first main conduit to the second. Hence, 1f a reversible heat

pump device 1s used 1n a certain small house, the heat pump

device may, by adding or removing thermal energy to or from

the heat carrier flowing through the heat pump device, gener-

ate coldness or heat, which 1n turn may be used locally 1n

the small house for, by way of example, cooling of the in-

"doors air or heating of the air or tap water. If the heat

pump device 1s not reversible, it may be arranged to either

generate only heat or only coldness by the help of the heat

=

carrier flowing through 1t.

Since the small houses 1 are connected 1n parallel to the

energy storage 2, the thermal influence of an 1ndividual

small house on the heat carrier, as a consequence o0f mixlng

with return heat carrier from the small house 1in question

gr——

with the rest of the heat carrier flowing in the main con-

F

fect the temperature of

the heat carrier as this reaches the rest of the small hous-

es. This 1s true regarding both heating and cooling operation

in each respective small house.

In other words, an 1individual small house wi1ll only to a
limited extent affect the temperature 1n the heat carrier

which 1s conveyed to other small houses, 1ndependently of 1f

the small house 1in guestion adds or removes thermal energy

from the heat carrier. Since the energy storage consists of a

number of holes drilled into the ground through which the

heat carrier 1s conveyed, the heat carrier flowling out from

the energy storage will hold an approximatively constant

temperature, essentially corresponding to the mean annual
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temperature for the geographical location at hand. Thus,

certain houses may explolt the heat carrier flowing through

their respective heat pump device for cooling, at the same

time as other houses are operated for heating. The tempera-

F

ture of the return heat carrier to the energy storage 2 1s

determined by the total added and explolted thermal energy,

respectively, 1in all connected small houses 1.

By using a central energy storage 2 for several small houses

1, rather than using a local energy storage for each respec-
tive small house, which 1s the situation when each small
house 1 has a separate geothermal heating arrangement, the

P

advantage 1s achieved that the energy balance of the ground

pr—v
p—

can be better maintained. Specifically, the throughput o:

—
—

heat carrier through the various respective energy wells o:

the energy storage 2 will be controllable, so that the ground

around individual energy wells 1s not cooled so much so that

P

the efficiency runs the risk of being deteriorated more than

what 1s necessary, even during heavy and long-term heating

Y

operation in the small houses. Moreover, the efficiency 1in

the heat pump devices may be increased durling heating opera-

P

tion, since the average temperature of the heat carrier can

be higher.

By connecting each small house 1n parallel to the energy

storage 2, one achieves that no major losses arise Dbetween
two neighbouring small houses. Also, and as mentioned above,

each small house may at each instance in time be set option-

ally for heating or cooling operation, 1ndependently of the

-

mode of operation for the rest of the small houses. This 1s

especially useful during the summer, when there for example

is a general desire for hot water at the same time as certailn

small houses require cooled i1ndoors air. For example, alter-
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P

nating operation between heating of tap water and cooling of

indoors alir may be desirable. In these specific cases, the

thermal energy taken from the heat carrier to produce hot

water can partly correspond to the thermal energy being added

P

to the heat carrier during cooling of the indoors air.

By arranging a separate heat pump arrangement 1n each respec-

tive small house, the advantage 1s achieved that heat pumps

of standard type may be used, implylng comparatively cheap

p
po—

and quick installations, good access to cost efficlent main-

tenance and spare parts as well as large flexibility i1n terms

F
—

of for example function and dimensioning of the heat-

ing/cooling system in each individual house.

In order to increase efficiency 1n the energy storage 2 as

p—
p—

much as possible, 1t 1s preferred that an energy storage o:

the type described 1n the Swedish patent applilication no.

0600428-7 1s used. Such an energy storage © 1s i1llustrated 1in

Figure 2.

According to a preferred embodiment, the energy storage 2
comprises at least four energy wells 21, through which the

control device 3 1s arranged to circulate the heat carrler 1n

a closed system and thereby heating or cooling, respectively,
the ground 25 around the respective energy wells 21. The

energy wells 21 are arranged essentlally along at least two

concentric circles 22, 23, 24. In the Filigure 2, three concen-

tric circules 22, 23, 24 are shown, whereof the 1nnermost

circle 22 only comprises one single energy well.

The control device 3 comprises a control member 31, arranged

to control a first wvalve system 32, 1n turn arranged to con-

trol the heat carrier to energy wells arranged along a cer-
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talin circle, and thereby heating or cooling, respectively,
the ground along the circle 1in question. Along each respec-

tive circle 22, 23, 24, a condult runs, 1n which the heat

carrier can flow from the wvalve system 32, via the enerqgy

wells arranged along the cilircle 1n gquestion one by one, and

finally back to the valve system 32.

P

A number of temperature sensors 33 are arranged along each

p—

outflow- and return flow condult, respectively, of each re-

call—

spective circle 22, 23, 24, which temperature sensors 33 are
connected to the control member 31. Thereby, the control

member 31 can control the first wvalve system 32 so that the

heat carrier 1is only circulated through a certain circle or

several certaln cilrcles, depending on the operation condi-

tions.

Thus, the control device 3 1s arranged so that the control

member 31, via the first wvalve system 32, controls the heat

carrier so that inner circles are heated before outer circles

when the temperature of the heat carrier 1s higher than the

temperature of the surrounding ground 25, that 1s when the

small houses 1 on average are operated for cooling of the

indoors air. Inversely, the heat carrier 1s controlled so

that outer circles are cooled before inner circles when the

cemperature of the heat carrier 1s lower than the temperature

of the ground 25, that 1s when the small houses 1 on average

are operated for heating of the indoors air and/or hot water.

The above described main conduilts are connected to the first

valve system 32, so that the heat carrier 1s distributed to

the small houses 1 (not shown 1n Figure 2).
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By arranging the energy storage 2 1n this way, the advantage

1s achieved that stored heat or coldness efficiently can be

exploited for later needs, as described 1n the above men-
tioned Swedish patent application. As a consequence, the

energy balance 1n the common energy storage 2 can be main-

talned 1n a considerably more efficient way than what 1s the

case when several small houses have thelr own geothermal

heating arrangements, not operated with a common supervision

phiy ey g
i Bt r——

and control over the tapping-off of heat and coldness. Nota-

bly, major economic gains are achileved since 1t 1s possible

to efficiently store thermal energy generated during coolling
of indoors air 1n the energy storage 2 during the summer

season, and then to agailin exploilit this stored thermal enregy

from the energy storage 2 for heating during winter.

P

n order to fully benefit from the advantages of the present

invention, 1t 1s preferred that at least one of the heat pump

devices arranged in the small houses 1 1s arranged to option-

ally be ablo to generate heat or coldness for local use 1n

H F

the small house in the form of heating of indoors air and/or

tap water or cooling of 1ndoors ailir. As a result, advanta-

geously each respective small house may independently exploit

heat as well as coldness from the energy storage 2, 1ndepen-

pre— -

dently of the current mode of operation for the rest of the

small houses.

According to a preferred embodiment, to this end 1s used a

F

reversible heat pump device of the type described 1n the

Swedish patent application no. 060260688-4. Such a heat pump

device 100 is depicted 1in simplified form i1n Figure 3.

The heat pump device 100 comprises two sides 101, 102, whe-

F

reof during operation one side 1s a cold side and the other
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10

side 1s a warm side. The side 101 1is, wvia conduits 101a,
101b, connected to the energy storage 2. The side 102 1s, via

conduits 102a, 102b, connected to a heating/cooling unit (not

shown). During heating operation, the side 102 is the warm

side and the heating/cooling unit 1is arranged to heat the
indoors alir 1n the small house i1n guestion, or hot water, 1n

a manner which is conventional per se. At the same time, the

side 101 is 1in this case the cold side. During cooling opera-
tion, the side 102 1s 1instead the cold side, and the heat-
ing/cooling unit 1is arranged to cool the indoors air. At the
same time, the side 101 1s the warm side. Thus, the sides
101, 102 can switch roles with each other 1n a way which 1s

more closely described 1n the above mentioned Swedish patent

application, and also in the followlng.

A respective heat exchanger 103, 104 1s connected to each of

the said sides 101, 102. A second valve system 105, compris-

ing an expansion valve (not shown), 1s connected to each of

the respective heat exchangers 103, 104. Furthermore, a com-
pressor 106 1s connected to the second valve system 105. The
second valve system 105 1s arranged to optionally connect the

P

warm or the cold side of the heat pump device 100 to the

heating/cooling unit, whereby the heating/cooling unit op-
tionally can emit heat or coldness. This 1s achieved by the
second valve system 105 being arranged to 1interconnect the

heat exchangers 103, 104, the compressor 106 and the expan-

sion valve so that a closed loop 1s formed 1in the heat pump

device, through which loop a second heat carrier 1s clrcu-

lated so that heat pump action 1s obtained by the aid of the

compressor 106 1n combilination with the expansion valve and

the heat exchangers 103, 104. Using such a wvalve system to

reverse the flow direction of the second heat carrier, a
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#

reversal of which side 1s warm and whilich side 1s cold 1n the

heat pump device 100 1s also achieved.

H

The heat pump device 1s of the type ligquid-liquid. This re-

sults 1n a number of advantages, such as the possibility to

pr—
—

efficiently heat several rooms at the same time and a low

degree of condensation during operation 1n warmer climates.

Such a heat pump device 100 1s thus reversible, and offers

P

very good efficiency and economy both during heating and

cooling operation. It 1s preferred that at least one of the

small houses 1, preferably several and most preferably all of

the houses 1, are equipped with a heat pump device 100 of

g

this type, since the use of efficient and reversible heat

pump devices together with a common energy storage 2 accord-

ing to the present 1invention, to which a number of small

houses 1 are connected 1n parallel, makes 1t possible to

obtalin a good energy balance more easily for the system as a

whole.

F

It 1s preferred that at least one of the heat pump devices

arranged 1in the small houses during heating operation 1S

arranged to lower the temperature of the heat carrier by

about 3 to 4 °C.

P

Analogously, 1t 1s preferred that at least one of the heat

pump devices arranged 1n the small houses during cooling

P

operation 1s arranged to rise the temperature of the heat

carrier by about 3 to 4 °C.

Hence, by using the present 1invention one achieves efficilient .

P

and cheap heating and cooling, respectively, of several small

P

houses, whereby the risk of poor coe

1iclent of utilization

b R TR
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is lower than what 1s the case when using conventional art.

Moreover, the advantage 1s achieved that different small

houses that are connected to the system can optionally tap

o

off heat or coldness according to need, without having to

take into consideration the usage pattern of the neighbours.

Finally, a system 1is obtained which to a large extent con-

sists of commercially available standard components, with the

i

therewith associated advantages 1in terms of cost efficilency,

maintenance and availability of spare parts, flexibility and

so forth.

Above, preferred embodiments have been described. However, 1t

is apparent for the skilled person that many modifications

may be made to the described embodiments without departing

F

from the idea of the invention. Thus, the invention 1s not to

be limited by the described embodiments, but to be wvariable

within the scope of the enclosed claims.
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C L A I M S

1. Device for heating and cooling, respectively, of more
than one house, where at least two small houses (1) are con-
nected to a common energy storage (2) in the ground (23),
where a control device (3) is arranged to transport a heat
carrier 1n a pipe work (4) connected to the energy storage
(2), where the small houses (1) are each arranged having a
separate respective heat pump device, and where each heat
pump devlice 1s connected to the pipe work (4), so that the
heat carrier can flow through the heat pump device, e h a -
racterised in that said heat pump devices are

connected 1in parallel 1in relation to each other to the pipe

work (4) by way of, firstly, the pipe work (4) comprising two
main conduits (4a, 4b) for heat carrier, saild two main con-
duits (4a, 4b) being interconnected at their respective dis-

Pl

tant ends in relation to the energy storage (2), one of

said
maln conduits being arranged to convey heat carrier from the
energy storage (2) and the other one to thereafter convey
heat carrier back to the energy storage (2), and, secondly,

each respective heat pump device being connected to, on the

ocne hand, one of the main conduits (4b) from which heat car-
rier 1s conveyed to the respective heat pump device, and on
the other hand to the other main conduit (4a) via which heat
carrler 1s again conveyed back to the energy storage (2), and
in that at least one of the heat pump devices arranged in the
small houses (1) 1s arranged to optionally be able to gener-
ate heat or coldness for local use in the small house in the

form of heating of indoors air and/or tap water or cooling of

indoors air.

2. Device according to claim 1, eceharacterised

i n that the energy storage (2) comprises at least four

ansokningstext,doc 2009-05-07 080068 PC
ANEAINED cuIEETY
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energy wells (21), through which the control device (3) 1is
arranged to circulate the heat carrier in a closed system and
tc thereby heat or cool, respectively, the ground (25), in
that the energy wells (21) are arranged essentially along at
least two concentrical circles (22;23;24), in that the con-
trol device (3) comprises a control member (31), arranged to
control a first valve system (32), which in turn 1s arranged
to direct the heat carrier to energy wells arranged along a
circle and to thereby heat or cool, respectlvely, the ground
along the circle, and in that the control member (31) is
arranged to control the first valve system (32) so that, when

-~

Lhe temperature of the heat carrier is higher than the tem-

perature of the surrounding ground (25), inner circles are

heated before outer circles, and, when the temperature of the

neat carrier is lower than the temperature of the ground

(25), outer circles are cooled before inner clrcles.

3. Device according to claim 1 or 2, characte-
rised in that the said at least one heat pump device

(100) comprises two sides (101;102) whereof one i1is a cold

side and one 1is a warm side, 1in that heat exchangers
(103:104) are connected to the said cold side and to the said
warm side, respectively, in that one of the heat exchangers
(104) 1s connected to a heating/cooling unit, in that the
second heat exchanger (103) is connected to the pipe work
(4), 1in that a second valve system (105) 1s arranged to op-
Cionally be able to connect the warm or cold side of the heat
pump device (100) to the heating/cooling unit, whereby the
heating/cooling unit optionally may emit heat or coldness,

and 1n that the heat pump (100) in question 1s of the type
liquid-liquid.
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4. Device according to any one of the preceeding claims,

characterised in that the number of small houses

(1) that are connected to the energy storage (2) 1s between

10 and 100.

J. Method for heating and cooling, respectively, of more
than one house, where at least two small houses (1) are
caused to be connected to a common energy storage (2) 1in the
ground (25), where a control device (3) 1is caused to trans-
port a heat carrier in a pipe work (4) connected to the ener-
gy storage (2), where the small houses (1) each are caused to
be equipped with a separate respective heat pump device, and
where each heat pump device is caused to be connected to the

pipe work (4), so that the heat carrier can be caused to flow

through the heat pump device, characterised in
that said heat pump devices are caused to be connected in
parallel 1n relation to each other to the pipe work (4) by
way of, firstly, the pipe work (4) being caused to be ar-
ranged to comprise two main conduits (4a, 4b) for heat carri-
er, sald two main conduits (4a, 4b) being caused to be inter-
connected at their respective distant ends in relation to the
energy storage (2), one of said main conduits being caused to
pbe arranged to convey heat carrier from the energy storage
() and the other one to thereafter convey heat carrier back
to the energy storage (2), and, secondly, each respective
heat pump device being caused to be connected to, on the one
hand, one of the main conduits (4b) from which heat carrier
is conveyed to the respective heat pump device, and on the
other hand to the other main conduit (4a) wvia which heat
carrier is again conveyed back to the energy storage (2), and
1n that at least one of the heat pump devices arranged in the
small houses (1) 1s caused to be arranged to optionally be

able to generate heat or coldness for local use in the small
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pro—

nhouse in the form of heating of indoors air and/or tap water

or cooling of indoors air.

6. Method according to claim 5, characterised
in that the energy storage (2) is caused to comprise at
least four energy wells (21), through which the control de-
vice (3) 1is caused to circulate the heat carrier in a closed
system and to thereby heat or cool, respectively, the ground
(25), 1in that the energy wells (21) are caused to be arranged
essentially along at least two  concentrical circles
(22;23;24), in that the control device (3) 1s caused to com-
prise a control member (31), which is caused to control a
Lirst valve system (32), which in turn is caused to direct
the heat carrier to energy wells arranged along a circle and

to thereby heat or cool, respectively, the ground along the

circle, and in that the control member (31) 1s caused to

control the first valve system (32) so that, when the temper-

ature of the heat carrier is higher than the temperature of
the surrounding ground (25), inner circles are heated before

outer circles, and, when the temperature of the heat carrier

1s lower than the temperature of the ground (25), outer cir-

cles are cooled before inner clrcles.

7. Method according to claim 5 or 6, characte-~-
ri1sed 1 n that the said at least one heat pump device
(100) 1is caused to comprise two sides (101;102) wherecf one
1s caused to be a cold side and one is caused to be a warm
side, 1in that heat exchangers (103;104) are caused to be
connected to the said cold side and to the said warm side,
respectively, in that one of the heat exchangers (104) 1is
caused to be connected to a heating/cooling unit, in that the
second heat exchanger (103) is caused to be connected to the

pipe work (4), in that a second valve system (105) is caused
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Lo optionally be able to connect the warm or cold side of the
neat pump device (100) to the heating/cooling unit, whereby
the heating/cooling unit optionally may be caused to emit
heat or Coldness, and 1n that the heat pump (100) in question

1s caused to be of the type liquid-liqgquid.

3. Method according to any one of the claims o-/7, e ha -

racterised in that the number of small houses (1)

being connected to the energy storage (2) is caused to Dbe

between 10 and 100.

9. Method according to «claim 6 or /, echaracte -
rised i1 n that the said at least one heat punmp device

1s caused to lower the temperature of the heat carrier during

heating operation with about 3 - 4 °C.

10. Method according to claim 6 or /, characte -
rised 1 n that the said at least one heat pump device

1s caused to rise the temperature of the heat carrier during

cooling operation with about 3 - 4 °C.
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