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STREET A system for con?guring earth probes (1) for receiving ther 
PHILADELPHIA’ PA 19103 (Us) mal energy from the earth and/or for discharging thermal 

energy into the earth, including a conductor system having a 
(73) Assignee: A&S UMWELTTECHNOLOGIE feed and a return line, Which are connected to each other at the 

AG, AppenZell (CH) loWer end of the earth probe (1), the system including probe 
modules (11, 12), Which each form a section (15, 16) of the 

(21) Appl, No; 12/555,138 feed and/or return line of the earth probe (1) and Which can be 
connected to each other at least by a positive and/or non 

(22) Filed: sep_ 8, 2009 positive connection, preferably a plug-in connection, and a 
base piece (13), Which forms a section of the conductor sys 

. . tem of the earth probe (1). The section connects the feed line 
Related U's' Apphcatlon Data to the return line, and can be connected to the probe modules 

(63) Continuation of application No, PCT/AT2008/ (11, 12) via at least one positive and/ or non-positive connec 
000070, ?led on Mar, 3, 2008, tion, preferably a plug-in connection. 
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SYSTEM FOR CONFIGURING EARTH 
PROBES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of PCT/AT2008/ 
000070, ?led Mar. 3, 2008, Which claims the bene?t of Aus 
trian Application No. A 348/2007, ?led Mar. 6, 2007, both of 
Which are incorporated herein by reference as if fully set 
forth. 

BACKGROUND OF THE INVENTION 

[0002] The invention relates to a system for the construc 
tion of geothermal probes for absorbing thermal energy from 
the ground and/or for dissipating thermal energy to the 
ground, Wherein these probes feature a line system With an 
outgoing line and a return line that are connected to each other 
at the bottom end of the geothermal probe, comprising probe 
modules, Wherein a section of the outgoing and/ or return line 
of the geothermal probe is constructed by each probe module 
and Wherein these probe modules can be connected to each 
other by at least one plug connection, and a foot piece that 
forms a section of the line system of the geothermal probe, 
With this section connecting the outgoing and return lines, and 
that can be connected to the probe modules by at least one 
positive-?t and/ or non-positive-?t connection. 

DESCRIPTION OF RELATED STATE OF THE 
ART 

[0003] Geothermal probes for obtaining geothermal 
energy, Wherein these probes extend into the depth of the 
ground in contrast to surface-area collectors, are knoWn in 
different embodiments. In addition to geothermal probes that 
are sunk, in particular, through pile-driving or vibrations, 
directly into the ground, con?gurations are knoWn that are 
inserted into a drilled hole formed in the ground or that are 
inserted into a cavity that is present in a component formed in 
the ground, for example, in a pile-driven steel or concrete 
pipe, a pile-driven pilot, or a foundation. Geothermal probes 
inserted into cast-in-place concrete are also knoWn. 
[0004] The installed geothermal probe is connected via a 
feed and a discharge line to an energy system for using heat 
and/ or cold, for example, to a heat pump, Wherein a circuit for 
the heat-carrier medium is formed. If a single geothermal 
probe is not su?icient for absorbing and/or dissipating the 
required energy, then a geothermal-probe system With several 
geothermal probes is formed. Conventionally, the geothermal 
probes are each connected to a common distributor/collector 
via separate feed and discharge lines. Thus, for such a system, 
several parallel probe circuits each featuring an individual 
geothermal probe are formed. Or distributor and collection 
pipes are laid along the probe positions at Which the indi 
vidual geothermal probes are then connected in paralleli 
usually according to the Tichelmann method. 
[0005] From EP 1 486 741 B1, a geothermal probe emerges 
in Which an outer pipe is sunk into the ground through pile 
driving. This outer pipe consists of several joined pipe pieces. 
The connection is advantageously formed as a tight connect 
ing-sleeve connection. Then a lining pipe is inserted into the 
outer pipe placed in the ground, Wherein this lining pipe can 
be made from individual pipe pieces that are inserted piece by 
piece into the outer pipe and that are connected tightly by 
fusing. Instead of this, a corrugated plastic hose With the 
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required total length can also be used as the lining pipe. The 
intermediate space betWeen the outer pipe and the lining pipe 
is consequently cast With a casting compound. Then an 
already completely assembled inner pipe is inserted into the 
lining pipe. The inner pipe forms the outgoing line for a 
heat-carrier medium, While the intermediate space betWeen 
the inner pipe and the lining pipe forms the return line for the 
heat-carrier medium. The production of such a geothermal 
probe is associated With considerable installation expense 
generated at the construction site. 
[0006] A geothermal probe to be inserted into a drilled hole 
in the ground is knoWn, for example, fromAT 007 510 U1 .An 
inner pipe is arranged Within an outer pipe formed as a cor 
rugated pipe, by Which the outgoing and return lines for the 
heat-carrier medium are formed. The geothermal probe is 
formed as a preassembled unit and can be brought to the 
construction site in a rolled-together state. For each geother 
mal probe With a desired length, a preassembled unit must be 
formed in this length. A geothermal probe formed in an analo 
gous Way and inserted into a concrete foundation element of 
a structure is knoWn from AT 007 887 U1. 
[0007] In addition to so-called “coaxial systems” in Which 
the outgoing and return lines are formed by nested pipes, in 
particular, by coaxial pipes, so-called “U-probes” are knoWn 
in Which the outgoing and return lines are formed by pipes 
arranged one next to the other. In addition to simple U-probes 
With a single outgoing and return line, double U-probes With 
tWo outgoing and return lines are also knoWn. Such a U-probe 
emerges, for example, from EP 582 118 A1. The outgoing and 
return lines are connected to each other at their loWer end by 
arc-shaped pieces or other foot pieces that de?ect the heat 
carrier medium by 180°. At the upper end of the outgoing 
lines and at the upper end of the return lines, a head piece is 
attached that is connected through fusing or adhesion to the 
lines and features a connection for connecting to the feed line 
or for connecting to the discharge line for the feeding and 
discharging of a heat-carrier medium. The outgoing and 
return lines of the geothermal probe are formed by continu 
ous, elongated pipes. 
[0008] Another U-probe is knoWn, for example, from EP 1 
006 322 A2. For introducing the geothermal probe into the 
ground, ?rst a pipe formed from several pipe pieces is pile 
driven into the ground. The line system is introduced into the 
inner cavity of the pile-driven pipe and connected to an end 
piece at the loWer end of the pile-driven pipe. The pile-driven 
pipe is then pulled out again from the ground, apart from the 
end piece. 
[0009] Systems of the type named above are knoWn, for 
example, from DE 10 202 261 A1 and DE 30 32 104 A1. 

SUMMARY 

[0010] The invention provides a system for forming geo 
thermal probes of the type noted above, Wherein geothermal 
probes of different length can be formed in a simple Way With 
this system With loW assembly expense at the construction 
site. According to the invention, this is achieved by a system 
for the construction of geothermal probes for absorbing ther 
mal energy from the ground and/or for dissipating thermal 
energy to the ground, Wherein these probes feature a line 
system With an outgoing line and a return line that are con 
nected to each other at the loWer end of the geothermal probe, 
comprising probe modules from each of Which a section of 
the outgoing line and/or the return line of the geothermal 
probe is formed and that can be connected to each other by at 
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least one plug connection, and a foot piece that forms a 
section of the line system of the geothermal probe connecting 
the outgoing line to the return line, and that can be connected 
to the probe modules by at least one positive-?t and/or non 
positive-?t connection, Wherein tWo probe modules con 
nected to each other are connected to each other With a posi 
tive ?t by at least one plug connection locked in the closed 
state. 

[0011] To form geothermal probes, a system according to 
the invention comprises probe modules. A probe module 
represents a section of the longitudinal extent of the geother 
mal probe to be created, Wherein it forms a section of the 
outgoing line or the return line of the line system or the 
outgoing and return line of the geothermal probe. TWo probe 
modules can be connected to each other by at least one posi 
tive-?t plug connection or plug coupling, Wherein each sec 
tion of the outgoing and/or return lines of the tWo probe 
modules are connected to each other. The construction of a 
plug connection can be realiZed directly by plugging together 
the sections of the outgoing and/or return line of the tWo probe 
modules, Wherein a plug connection is formed betWeen the 
tWo sections of the outgoing line and/or betWeen the tWo 
sections of the return line. Instead of this connection, at least 
one coupling piece could also be present that is plugged 
together With the tWo sections of the outgoing line to be 
connected or With the tWo sections of the return line to be 
connected, Wherein each plug connection is formed. 
[0012] For a plug connection or plug coupling, the parts to 
be connected to each other are plugged together. For securing 
the plugged-together state, different positive-?t and/or non 
positive-?t elements could be used, Wherein locking elements 
are preferred. However, plugs With clamping rings, plugs 
With clamping ring cones, plugs With locking spring rings, or 
plugs With coupling rings could also be used, for example. 
The plug connection or plug coupling can be separable (de 
tachable) or inseparable (e.g., by catch elements). 
[0013] According to the invention, at least one plug con 
nection formed as a catch connection is present betWeen tWo 
probe modules. 
[0014] The system further comprises a foot piece that forms 
a section of the line system of the geothermal probe connect 
ing the outgoing line to the return line and that can be con 
nected to each of the probe modules by at least one positive-?t 
and/or non-positive-?t connection, advantageously a plug 
connection, Wherein the section of the line system of the foot 
piece is connected to each section of the outgoing line and/or 
the return line of the probe module. The construction of the 
plug connection can be realiZed directly by plugging together 
the section of the line system of the foot piece With each 
section of the outgoing line and/or return line of the probe 
module, Wherein a plug connection is formed betWeen the 
section of the line system of the foot piece and the corre 
sponding section of the outgoing line and/or return line of the 
probe module. Instead of this connection, at least one cou 
pling piece could also be present that is plugged together both 
With the section of the line system of the foot piece and also 
With the corresponding section of the outgoing line and/or 
return line of the probe module, Wherein each plug connec 
tion is formed. Furthermore, instead of a plug connection, 
another type of a positive-?t and/ or non-positive-?t connec 
tion could also be used, e.g., a screW connection. 

[0015] Thus, according to the number and/ or length of the 
probe modules used for the construction of a geothermal 
probe, geothermal probes of different lengths could be 

Mar. 11, 2010 

formed, Wherein the geothermal probe is closed on its loWer 
end by a mounted foot piece. Thus, a building-block system 
comprising relatively feW preassembled units (:system 
according to the building-block principle) canbe disclosed by 
the invention through Which geothermal probes of different 
lengths can be formed With loW assembly expense. Geother 
mal probes differ from surface-area collectors in that they 
project into the depth of the ground, advantageously at a right 
angle or in an angular range of 10° relative to the vertical. 
Positioning angles of up to 45° relative to the vertical are 
possible. The length of a geothermal probe typically lies in the 
range betWeen 5 m and 75 m, usually in the range between 15 
m and 45 m. 

[0016] In the simplest case, a geothermal probe formed by 
the system according to the invention could also feature only 
a single probe module to Which a foot piece is connected at its 
loWer end, advantageously by a plug connection. Advanta 
geously, a geothermal probe comprises tWo or more probe 
modules. 
[0017] By providing probe modules in different, for 
example, four, standard lengths, a high ?exibility of the sys 
tem can be achieved. 
[0018] Advantageously, at least one plug connection 
formed as a catch connection is present betWeen each probe 
module and the foot piece. 
[0019] In one embodiment, geothermal probes can be 
formed by a system according to the invention, Wherein the 
outgoing and return lines of this system are nested, in particu 
lar, are coaxial to each other (:pipe-in-pipe con?guration). In 
another embodiment, geothermal probes can be formed 
Whose one or more outgoing and return lines run one next to 
the other (U-probe con?guration). 
[0020] For a geothermal probe system for Which simpli?ed 
installation is achieved With high ?exibility for adaptation to 
the corresponding requirements, the geothermal probe sys 
tem features at least one geothermal probe formed by a sys 
tem according to the invention and a connecting-line system 
by Which the heat-carrier medium of each geothermal probe 
can be fed via a feed line leading to this geothermal probe and 
by Which the heat-carrier medium can be discharged from 
each geothermal probe by a discharge line leading aWay from 
this geothermal probe, the feed and discharge lines are 
formed from line pieces that can be connected to each other 
by positive-?t and/or non-positive-?t connections, advanta 
geously, plug connections. 
[0021] Through the formation of the feed and discharge 
lines made from line pieces that can be connected to each 
other by positive-?t and/ or non-positive-?t connections, 
advantageously plug connections, the feed lines and dis 
charge lines can be easily adapted to the given relationships, 
Wherein the assembly expense is loW. Advantageously, line 
pieces of different length are provided, Wherein an especially 
high ?cxibility can be achieved. 
[0022] For connecting each geothermal probe to the feed 
line leading to this probe and the discharge line leading aWay 
from this probe, there is advantageously a probe head con 
nected at the upper end of the topmost probe module (in the 
case of the formation of the geothermal probe made from 
several probe modules) or at the upper end of the single probe 
module of each geothermal probe. In this Way, the probe head 
is connected to the outgoing and return lines of the geother 
mal probe by positive-?t and/or non-positive-?t connections, 
advantageously, plug connections, and the feed and discharge 
lines are also connected to the probe head by positive-?t 
and/or non-positive-?t connections, advantageously, plug 
connections. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Additional advantages and details of the invention 
will be explained below with reference to the accompanying 
drawing. 
[0024] Shown in the drawing are: 
[0025] FIG. 1 is a schematic diagram of a geothermal probe 
system according to the invention with several geothermal 
probes connected in series, 
[0026] FIG. 2 and FIG. 3 are a longitudinal middle section 
and a cross section (section line A-A of FIG. 2) through a 
geothermal probe module for forming a geothermal probe 
according to a ?rst embodiment, 
[0027] FIG. 4 is a longitudinal middle section of two 
plugged-together geothermal probe modules in the connec 
tion region, 
[0028] FIG. 5 is a longitudinal middle section through a 
foot piece mounted on a probe module, 
[0029] FIG. 6 is a longitudinal middle section through a 
probe head mounted on a probe module, 
[0030] FIG. 7 is a second embodiment of a geothermal 
probe with a probe head connected to the upper end, the 
geothermal probe in longitudinal section, 
[0031] FIG. 8 is a cross section along the line B-B of FIG. 
7: 
[0032] FIG. 9 is a longitudinal section through a probe 
module for forming a geothermal probe according to a third 
embodiment of a geothermal probe, 
[0033] FIG. 10 is a cross section along the line C-C ofFIG. 

9: 
[0034] FIG. 11 is a longitudinal middle section of two 
plugged-together probe modules of this embodiment, in the 
connection region, 
[0035] FIG. 12 is a cross section along the line D-D ofFIG. 
11, 
[0036] FIG. 13 is a longitudinal middle section of a foot 
piece according to this embodiment that is plugged together 
with a probe module corresponding to FIGS. 9 to 12, 
[0037] FIG. 14 is a longitudinal middle section of a probe 
head according to this embodiment that is plugged together 
with a probe module according to FIGS. 9 to 12, 
[0038] FIG. 15 is a fourth embodiment of a geothermal 
probe with a probe head connected at the upper end, in side 
view, 
[0039] FIG. 16 is a longitudinal middle section of an upper 
section of a geothermal probe with line pieces mounted on the 
probe head, 
[0040] FIG. 17 is a cross section through a probe module 
according to another embodiment of a geothermal probe, 
section line F-F of FIG. 18, 
[0041] FIG. 18 is a longitudinal middle section along the 
line E-E of FIG. 17, and 
[0042] FIG. 19 is a view of two plugged-together probe 
modules of the embodiment according to FIGS. 17 and 18 in 
the connection region, in a longitudinal middle section. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0043] From FIG. 1, in a schematic diagram, a possible 
con?guration of a geothermal probe system emerges for 
absorbing thermal energy from the ground and/or for dissi 
pating thermal energy to the ground. The geothermal probe 
system according to this con?guration comprises several geo 
thermal probes 1 in a series circuit. For feeding and discharg 
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ing a heat-carrier medium to or from a corresponding geo 
thermal probe 1, a connecting line system with lines is used 
that are formed by individual line pieces 2-8. The line piece 2 
forms at least one section of the feed line to the ?rst of the 
geothermal probes 1 arranged in series and can be connected 
at its end not shown in FIG. 1 directly or via one or more 

additional line pieces to a system using energy (heat, cold), 
for example, to a heat pump, or to a distributor/collector. A 
distributor/ collector is used, in particular, when several probe 
circuits are provided, for example, a second probe circuit or 
several probe circuits could be present that is connected in 
parallel to the ?rst probe circuit and that is formed, for 
example, in the same way. 
[0044] The line piece 3 forms the discharge line of the 
geothermal probes 1 shown in FIG. 1 and connected in series 
and the feed line for the second geothermal probe 1. The same 
applies analogously for the line pieces 4 and 5. The line pieces 
6-8 that are connected to each other by plug connections 9, 10 
form at least one section of the discharge line of the last of the 
geothermal probes 1 connected in series, wherein the line 
piece 8 can be connected directly or by one or more additional 
line pieces not shown in FIG. 1 to the system using energy or 
to the distributor/collector. 
[0045] The geothermal probes 1 are each formed from sev 
eral plugged-together probe modules 11, 12 and to a foot 
piece 13 mounted on the lower end of the lowermost probe 
module 11. For example, as shown, three probe modules 11 
with a greater length and a probe module 12 with a shorter 
length could be present. 
[0046] The geothermal probes 1 are each connected in the 
shown embodiment by a probe head 14 to the line pieces 2-8 
forming their feed and discharge line. Here, the probe heads 
14 are placed on the upper ends of the uppermost probe 
module 12 and connected by plug connections to the corre 
sponding line pieces 2-6. 
[0047] A ?rst embodiment of a system for forming geother 
mal probes will be explained below with reference to FIGS. 2 
to 6A probe module 11 of the system is shown in FIGS. 2 and 
3. Advantageously, preassembled probe modules are pro 
vided in different standardized lengths, for example, in four 
different lengths. 
[0048] Each probe module 11 forms a section of the longi 
tudinal extent of the geothermal probe 1 and, in this way, a 
section of the line system of the geothermal probe 1 is formed 
by this probe module 11, wherein, in this embodiment, both a 
section 15 of the outgoing line transporting the heat-carrier 
medium from the top to the bottom and also a section 16 of the 
return line transporting the heat-carrier medium from the 
bottom to the top are formed. The sections 15, 16 are here 
formed by pipe pieces arranged coaxial to each other. 
[0049] The probe module 11 has an outer pipe piece 17 that 
houses the section of the line system formed by the probe 
module 11. The intermediate space 18 between the outer pipe 
piece 17 and the outer pipe piece of the line system are ?lled 
with a casting compound 19 with good heat-conducting prop 
erties at least over the majority of its length. In particular, a 
volume-resistant, cement-bound casting compound 19 could 
be used, advantageously, concrete. The ?lling extends across 
the entire longitudinal extent of the probe module 11, apart 
from end sections. 
[0050] The outer pipe piece forming the section 16 of the 
return line can be formed, for example, as a smooth pipe that 
is provided with knobs 20 projecting outward. The outer pipe 
piece is centered in the outer pipe 17 by the knobs 20. Other 
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embodiments of the outer pipe piece, such as, for example, 
With short, broken longitudinal connecting pieces or spiral 
shaped, longitudinal connecting pieces, are conceivable and 
possible, With or Without a centering function relative to the 
outer pipe piece 17. The centering function can also be cre 
ated, for example, by longitudinal Widened sections or by 
separate parts arranged betWeen the outer pipe piece 17 and 
the section 16. For example, the outer pipe piece of the line 
system could also be formed by a corrugated pipe. 
[0051] The inner pipe piece forming a section 15 of the 
outgoing line features, in the shoWn embodiment, guide rails 
21 that extend in the longitudinal direction and that project 
outWard in a star shape vieWed in cross section. These are 
used, above all, for supporting the outer pipe piece forming 
the section 16 of the return line, in case, during the course of 
use of the geothermal probe, the outer pipe piece 17 should 
lose its supporting function, in particular, due to corrosion. 
The outer pipe piece forming the section 16 of the return line 
should de?nitely be formed With relatively thin Walls With 
respect to the desired good heat transfer. In addition, the inner 
pipe piece is centered by the guide rails 21 in the outer pipe 
piece. 
[0052] The inner pipe piece could also feature a cross 
sectional shape that is different from that shoWn, for example, 
short, slightly perpendicular guide rails With short interme 
diate spaces or short, broken connecting pieces that have a 
corrugated pro?le in the longitudinal extent or short, broken 
connecting pieces that extend in a helical shape in the longi 
tudinal extent. The supporting function of the outer pipe piece 
could also be eliminated for a corresponding, long term 
stable formation of the outer pipe piece 17. The centering in 
the outer pipe piece could also be created by separate insert 
parts. The innerpipe piece couldthen be formed, for example, 
also as a smooth pipe or as a cross-corrugated pipe. A smooth 
pipe With outer knobs could also be used as the inner pipe 
piece that provides a centering function in the outer pipe piece 
and optionally also a supporting function for the outer pipe 
piece. 
[0053] The probe modules 11 can be plugged together, 
Wherein, When the probe modules 11 are plugged together, 
the sections 15, 16 of the outgoing and the return lines of the 
tWo probe modules 11 are plugged together. For this purpose, 
the probe module 11 for constructing each plug connection 
has, at one end, a plug part and, at the other end, a socket part 
for this plug connection. 
[0054] TWo plugged-together probe modules 11 are shoWn 
in FIG. 4. For forming the plug connection betWeen the sec 
tions 15 of the outgoing line, a pipe connecting piece 22 is 
attached to the loWer end of the inner pipe piece, for example, 
With a material-?t connection through Welding or adhesion. 
Positive-?t and/or friction-?t connections are also conceiv 
able and possible. The pipe connecting piece forms the plug 
part of the plug connection and can be inserted With loW play 
into the upper section of the upper end of the inner pipe piece 
of the underlying probe module 11, Wherein this upper sec 
tion of the inner pipe piece forms the socket part of the plug 
connection. A complete seal for this inner plug connection is 
not necessary With respect to the heat-carrier medium. 

[0055] For forming the plug connection betWeen the sec 
tions 16 of the return line, a plug part 23 With a reduced 
diameter is attached to the loWer end of the outer pipe piece of 
each probe module 11, for example, by a material-?t connec 
tion through fusing or adhesion. A positive-?t and/ or friction 
?t connection is also conceivable and possible, Wherein this 
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connection has a construction that is sealed from the outside 
and pressure-tight for the heat-carrier medium. ToWard its 
free end, the plug part 23 has tWo sections of reduced outer 
diameter. The area of the ?rst reduced outer diameter forms an 
outer sealing face for an outer contacting sealing ring 24; in 
the region of the second reduced outer diameter, outWard 
projecting catch tabs 25 are formed. 
[0056] At the upper end of the outer pipe piece forming the 
section 16 of the return line, a sleeve 26 made from stainless 
steel is pressed onto this pipe piece from the outside. This 
sleeve has a seal 24 set in a groove. For introducing the plug 
part, the sleeve has a conical shape on the socket inlet. The 
plug sleeve is pressed tightly With the return line 16 and a stop 
28. The stop 28 creates the engagement With the catch tabs 25. 
[0057] Naturally, other constructions of plug parts and 
socket parts could also be used, for example, those made from 
plastic With the provided sealing and locking functions. 
[0058] The loWer end of the section 16 thus forms the plug 
part and the upper end of the section 16 forms the socket part 
for forming a plug connection betWeen the sections 16 of tWo 
plugged-together plug modules 11, Wherein the plug connec 
tion is formed as a catch connection. 

[0059] For forming a plug connection betWeen the outer 
pipe pieces 17 of tWo nested probe modules, a pipe connect 
ing piece 29 With reduced diameter is attached to the loWer 
end of the outer pipe piece 17, for example, With a material-?t 
connection through fusing or adhesion. A positive-?t and/or 
friction-?t connection is also conceivable and possible. In the 
nested state of tWo probe modules 11, this pipe connecting 
piece 29 that forms the plug part of the plug connection for the 
outer pipe piece projects into the upper end section of the 
outer pipe piece 17 of the underlying probe module 11 that 
forms the socket part of the plug connection. Therefore, the 
outer pipe pieces 17 of the nested probe modules 11 are 
centered relative to each other, Which is important especially 
for the inner plug connections and for a largest possible 
surface-area contact When the geothermal probe is installed 
through pile-driving or vibrations. 
[0060] Each probe module thus has equal socket parts on 
the upper end and plug parts on the loWer end. The plug 
connections could also be formed in other different Ways as 
described. For example, the plug part and the socket part 
could also be interchanged for one, tWo, or all three plug 
connections. Furthermore, coupling pieces that can be 
plugged together on both sides With the corresponding pipe 
piece could also be used for one, tWo, or all three plug con 
nections, so that actually tWo plug connections are present. 
Such coupling pieces are shoWn in FIG. 19 (51, construction 
only in the case of the connection of the sections 16 of the 
return line. Another type of coupling pieces is also shoWn in 
FIG. 11 (39, 43). For these coupling pieces, the connections 
of both sections 15 and 16 have a tight construction. 
[0061] To be able to form geothermal probes of different 
lengths in a ?exible Way, probe modules 11, 12 are provided 
that have different lengths, but are otherWise equal. 
[0062] For closing the loWer end of the loWermost probe 
module 11, a mountable foot piece 13 is present, Wherein the 
outgoing and return lines are connected to each other by this 
foot piece. For this connection of the outgoing and return 
lines, in the embodiment according to FIG. 5, the foot piece 
13 has a pipe piece 30 that is closed by a cover 31 on its loWer 
end that lies in the state of the foot piece plugged together 
With a probe module 11 at a distance underneath the loWer end 
of the pipe connecting piece 22 of the probe module 11. The 
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plug connection between the pipe piece 30 and the section 16 
of the return line of the probe module 11 is formed in the same 
Way as the already described plug connection betWeen tWo 
sections 16 of the return line of plugged-together probe mod 
ules 11. 
[0063] The foot piece 13 features an outer pipe piece 32 
holding the pipe piece 30. The plug connection betWeen the 
outer pipe piece 32 and the outer pipe piece 17 of the probe 
module 11 has the same construction as the already described 
plug connection betWeen the outer pipe pieces 17 of tWo 
plugged-together probe modules 11. 
[0064] A drive piece 33 that is shaped, for example, like a 
plate for installing the geothermal probe 1 by pile-driving or 
vibrations is attached to the loWer end of the outer pipe piece 
32. The plate-shaped drive piece 33 can also feature, for 
example, a spherical con?guration or a tip pointing doWn 
Ward. 
[0065] For the production of a geothermal probe 1 inserted 
into the ground, initially a foot piece 13 is mounted on the 
loWer end of a probe module 11 and then these tWo parts are 
sunk, in particular, through pile-driving or vibrations. Then 
the next upper probe module 11 is mounted and the plugged 
together parts are sunk, in turn. This is repeated up to the 
desired length of the geothermal probe 1, Wherein corre 
sponding lengths of the probe modules 11, 12 are selected. 
[0066] For connecting the outgoing line and return line of 
the geothermal probe 1 to the feed line and to the discharge 
line of the geothermal probe, there is a probe head 14 that can 
be placed on the uppermost probe module 12. The probe head 
14 has nested pipe pieces that form ?rst and second connec 
tions 34, 35 for forming plug connections to the sections 15, 
16 of the outgoing and return lines of the underlying probe 
module 12. The end sections of the connections 34, 35 are 
here formed in the same Way as the loWer end sections of the 
sections 15, 16 of each probe module 11, 12, in order to form 
the plug connections already described for plugging together 
tWo probe modules 11. 
[0067] The probe head 14 furthermore features third and 
fourth connections 36, 37 for forming plug connections With 
the feed and discharge line to or from this geothermal probe 1. 
An end section of a feed line is indicated in FIG. 6 by dashed 
lines. These plug connections are formed in the shoWn 
embodiment in the same Way as the plug connections betWeen 
the sections 16 of the return lines of tWo probe modules 11, 
12. 
[0068] The probe head 14 has a passage 38 connecting the 
third connection 36 to the fourth connection 37, Wherein a 
bypass is formed by this passage With respect to the geother 
mal probe 1, of Which a part of the heat-carrier medium is led 
past the geothermal probe 1, that is, a bypass is formed for this 
part of the heat-carrier medium. In this Way, the opening 
cross-sectional surface area of the passage 38 is signi?cantly 
less than the opening cross-sectional surface area both of the 
?rst and also of the second connections 34, 35. Advanta 
geously, the opening cross-sectional surface areas of the ?rst 
and second connections 34, 35 are each tWo to a hundred 
times greater than the opening cross-sectional surface area of 
the passage 38, Wherein a range betWeen 4:1 and 40:1 is 
especially preferred. 
[0069] Through the formation of such a passage 38, the 
entire circulating quantity of the heat-carrier medium could 
be selected and set as a ratio to the desired probe throughput. 
In addition, simple venting of tWo or more geothermal probes 
connected in series is produced as a secondary effect during 
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their ?lling With a heat-carrier medium. Preferably, the pas 
sage 38 here connects the third and the fourth connection 36, 
37 at the upper ends of their passage openings. 
[0070] The passage 38 is formed by an opening of an inter 
mediate Wall betWeen the third connection and the fourth 
connection. In this opening, for setting the throughput, an 
insert 54 can be provided. The insert 54 can be screWed in or 
plugged in, for example. According to the probe type and the 
probe length, before the assembly of the probe head, a ?tting 
insert 54 can be inserted, Wherein inserts 54 are present With 
different passage cross sections (:opening cross-sectional 
surface areas). Instead of this, for example, a ?xed passage 
With adjustable opening cross-sectional surface area could 
also be present. 
[0071] The plug connections 9, 10 (FIG. 1) betWeen the line 
pieces 6, 7, 8 are advantageously formed in the same Way as 
the plug connections betWeen the feed or discharge line and 
the third or fourth connection 36, 37 of the probe head 14. A 
corresponding line piece 2-8 thus features a plug part on one 
end and a socket part of the plug connection on the other end. 
[0072] A pluggable connection of the line pieces 2-8, for 
example, Would also be conceivable and possible by an inter 
mediate coupling piece. In this case, the line pieces 2-8 could 
be formed at both ends in the same Way, that is, on both sides 
as a plug part or on both sides as a socket part for the plug 
connection, and the coupling piece could form the corre 
sponding counterpart of the plug connection on both sides. 
The connection to the third and fourth connections 36, 37 of 
the probe head 14 Was also realiZed in this case by a coupling 
piece. 
[0073] In FIGS. 7 and 8, a geothermal probe 1 formed 
according to another embodiment is shoWn With a mounted 
probe head 14. This geothermal probe 1 here comprises tWo 
plugged-together probe modules 11 of equal length. Natu 
rally, probe modules 11 of different lengths and/ or a different 
number of probe modules 11 could be present. The difference 
to the embodiment described above consists in that the geo 
thermal probe 1 is formed Without an outer pipe and a casting 
compound ?lled betWeen the outer pipe and the line system. 
The individual probe modules 11 and the foot piece 13 are 
thus formed Without outer pipe pieces and casting compound 
?lled in-betWeen. This construction of the geothermal probe 
1 is suitable, for example, for insertion into a hole formed in 
the ground, Wherein this hole Was produced, for example, 
through drilling, pile-driving, displacement, a ?ushing 
method, or from combinations of these, Wherein, after place 
ment of the geothermal probe, a casting compound is ?lled 
into the intermediate space betWeen the hole and geothermal 
probe. The geothermal probe can also be inserted into a cavity 
of a part formed in the ground, for example, a steel pipe or 
concrete pipe or a pilot cloth or foundation sunk by, in par 
ticular, pile-driving or vibrations. 
[0074] The intermediate space betWeen the geothermal 
probe and the part holding the geothermal probe is similarly 
?lled With a casting compound. Furthermore, installation in 
cast-in-place concrete during its liquid state is possible. 
[0075] Another embodiment is explained beloW With ref 
erence to FIGS. 9 to 14. For the parts analogous to the prior 
embodiments, the same reference symbols are used. The geo 
thermal probe is here formed as a so-called U-probe With 
outgoing and return lines extending one next to the other. A 
probe module 11 is shoWn in FIGS. 9 and 10. The probe 
module comprises pipe pieces lying one next to the other that 
form sections 15, 16 of the outgoing and return lines. The pipe 
pieces are formed, for example, as shoWn, as corrugated 
pipes, but could also be formed With a different shape, for 
example, in the shape of smooth pipes or pipes structured in 
some other Way, for example, pipes With knoWs projecting 
outWard and/or inWard. 
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[0076] The sections 15, 16 of the outgoing and return lines 
are housed by an outer pipe piece 17. The outer pipe piece 17 
here projects past the sections 15, 16 on its tWo ends, but this 
depends on the formation of the plug connection that is 
described farther below and that could also be formed in a 
different Way, for example, in an analogous Way like for the 
outer pipe pieces of the coaxial line system of the embodi 
ments described above. 
[0077] The intermediate space betWeen the sections 15, 16 
and the outer pipe piece 17 is ?lled at least across a large part 
of its length With a casting compound 19 that could be formed 
in the same Way as described above. 

[0078] For the ?exible construction of geothermal probes 
of different lengths, favorably different lengths of probe mod 
ules 11 are also provided. 
[0079] The probe modules 11 can be connected to each 
other by plug connections as shoWn in FIG. 11. 
[0080] For connecting the sections 15, 16 of tWo probe 
modules 11, here, coupling pieces 39 formed by pipe pieces 
are used that are advantageously formed for the connection of 
the sections 15 and for the connection of the sections 16 in the 
same Way. Each coupling piece 39 can be advantageously 
connected With its upper end to the section 15 or to the section 
16 of the upper probe module 11 by a plug connection and 
With its loWer end to the section 15 or to the section 16 of the 
loWer probe module 11 by a plug connection. All of the plug 
connections are advantageously constructed in the same Way. 
[0081] For example, such a plug connection is constructed 
as shoWn such that the sections 15, 16 are provided With end 
pieces 40 that feature catch pins With inWard projecting catch 
tabs 41. In the peripheral direction, there are at least tWo such 
catch pins that are released by slots, in order to achieve a 
spring-elastic formation. Lying farther toWard the middle of 
the section 15 or 16 relative to the end of the slot, there is a 
sealing face for contacting a seal 42 arranged on the corre 
sponding end section of the coupling piece 39. The coupling 
piece 39 furthermore has, in each end section, a catch recess 
formed, for example, by an annular groove, for engaging the 
catch tabs 41. 
[0082] For connecting the outer pipe pieces 17 of tWo 
plugged-together probe modules 11, a coupling piece 43 is 
used that is formed, for example, from steel-reinforced plas 
tic. The coupling piece 43 can be inserted into the ends of the 
outer pipe piece 17 of the probe modules 11 to be connected. 
The insertion depth can be limited by stops 44, 45. The 
coupling piece 43 has continuous channels for the passage of 
the coupling pieces 39. 
[0083] The coupling piece 43 thus forms plug connections 
With the outer pipe pieces 17 of the tWo probe modules 11 to 
be connected, Wherein it centers the outer pipe pieces 17 
relative to each other. In the interconnected state, the ends of 
the outer pipe piece 17 contact each other. 
[0084] The plug connections for connecting the sections 
15, 16 and the outer pipe pieces 17 could also be formed in 
another Way as shoWn. For example, the sections 15, 16 
and/ or the outer pipe pieces 17 could also be connected 
directly Without the aid of coupling pieces 39, 43 by plug 
connections. Preferably, in any case, at least one of the plug 
connections, advantageously each plug connection for the 
sections 15, 16, is constructed as the catch connection con 
necting the tWo parts connected to each other by the plug 
connection in the closed state With a positive ?t. 
[0085] The foot piece 13 shoWn in FIG. 13 is here formed 
by an arc-shaped pipe piece that is connected With its one end 
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to the section 15 of the outgoing line and With its other end to 
the section 16 of the return line of the probe module 11 by a 
corresponding plug connection. The plug connections are 
formed in the same Way as the plug connections of the cou 
pling pieces 39 With the sections 15 or 16 for the connection 
of tWo probe modules 11, that is, advantageously locked, in 
turn, With a positive ?t in the closed state. 

[0086] Instead of this, the foot piece 13 couldbe formed, for 
example, by a pot With tWo connecting pieces that can be 
connected to the sections 15, 16 by such plug connections. 
[0087] The outer tube piece of the loWermost probe module 
11 here projects outWard past the foot piece 13. On the end, a 
drive piece 33 formed, for example, With a plate shape is 
connected to the outer pipe piece 17, in order to drive or 
vibrate the geothermal probe 1 into the ground. The drive 
piece 33 can also have a pyramidal or tip formation pointing 
doWnWard. 

[0088] In FIG. 14, a probe head 14 connected to the upper 
most probe module 11 is shoWn. The ?rst and second con 
nection 34, 35 for connecting to the sections 15, 16 of the 
outgoing and return lines are formed by pipe pieces Whose 
end sections are formed in the same Way as the end sections of 
the coupling pieces 39, in order to form plug connections With 
the section 15, 16. 
[0089] The third and fourth connections 36, 37 are formed 
in the Way already described With reference to FIG. 6. As also 
already described, there is a passage 38 betWeen the third and 
fourth connections 36, 37, Wherein this passage is formed as 
an opening in a separating Wall 46 and has the already 
described functions, like the selection of the probe throughput 
and the venting. 
[0090] Another embodiment for a geothermal probe With a 
mounted probe head is shoWn in FIG. 15. In contrast to the 
embodiment described above, this geothermal probe has not 
outer tube lying outside of the outgoing and return lines. The 
geothermal probe is used analogously like the geothermal 
probe shoWn in FIGS. 7 and 8 for installation into an already 
existing, hole-shaped opening, cf. the applications described 
in connection With FIGS. 7 and 8. 

[0091] The probe modules 11 are here formed in the shape 
of line pieces that can each form either a section 15 of the 
outgoing line of the geothermal probe or a section 16 of the 
return line of the geothermal probe. In the shoWn embodi 
ment, the outgoing line and the return line each feature tWo 
probe modules 11 of equal length. Naturally, for adapting the 
length of the geothermal probe, probe modules 11 of different 
lengths could be used as already described and/or a different 
(even) number of probe modules could be provided for 
achieving the desired length. 
[0092] The plug connections betWeen the probe modules 
11 are not shoWn in detail in FIG. 15. For example, each probe 
module 11 could have, at one end, a formation like the sec 
tions 15, 16 of the embodiment described With reference to 
FIGS. 9 to 14 and, at the other end, a formation like the 
coupling pieces 39 of this embodiment described above. 
[0093] The loWermost probe module 11 that forms a section 
of the outgoing line 15 and the loWermost probe module 11 
that forms a section of the return line 16 are connected to each 
other by a foot piece 13, Wherein the outgoing and return lines 
of the geothermal probe 1 are connected to each other. The 
connection of the foot piece 13 to the probe modules 11 is 
realiZed by plug connections that are formed in the same Way 
as the plug connections betWeen the probe modules 11. 
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[0094] The upper end of the probe module 11 that forms the 
uppermost section 15 of the outgoing line and the upper end 
of the probe module 11 that forms the uppermost section 16 of 
the return line are connected to ?rst and second connections 
34, 35 of a probe head 14. Here, plug connections are formed 
in the same Way as the plug connections betWeen probe mod 
ules 11. 
[0095] The probe head 14 also has third and fourth connec 
tions for forming plug connections to a feed and a discharge 
line. The third and fourth connections 36, 37 are connected to 
each other in the already described Way by a passage 38. 
[0096] FIG. 16 shoWs an upper section of a geothermal 
probe formed, for example, in the shape of a U-probe, With 
mounted probe head on Which line pieces 5, 6, 7 are placed for 
forming feed and discharge lines. The connection of the probe 
head 14 to the geothermal probe 1 is shoWn only schemati 
cally, but can also be formed, for example, like in FIG. 14. The 
plug connections betWeen the line pieces 5, 6 and the third 
and fourth connections 36, 37 of the probe head 14 are also 
formed in the same Way in the shape of catch connections. 
The same plug connections are also formed betWeen indi 
vidual line pieces 6, 7, Wherein the feed and/ or discharge lines 
are formed to and from the geothermal probe 1 from several 
plugged-together line pieces 5-7. 
[0097] The line pieces 5-7 are formed in the shape of cor 
rugated pipes. Despite good ?exibility, they possess suf?cient 
stability With respect to the ground pressure acting on them. 
For example, the same corrugated pipes could be used on 
Which, at one end, a plug part is formed and, on the other end, 
a socket part of the plug connection is formed as the line piece 
of the supply and discharge lines to and from the geothermal 
probe 1 and as section 15, 16 of the outgoing and return line 
of the geothermal probe. 
[0098] For connecting line pieces 3-5 to each other and for 
connecting line pieces 3-5 to the third and fourth connections 
36, 37 of the probe head 14, coupling pieces could also be 
used, in turn, Whose ends are plugged together With the parts 
to be connected. In this case, the line pieces 5-7 could feature 
an equally formed plug connector part at both ends. 
[0099] A probe module according to another embodiment 
Will be explained beloW With reference to FIGS. 17 to 19. The 
difference to the probe module explained With reference to 
FIGS. 2 to 4 consists in that a steel concrete pipe is used as the 
outer pipe piece 47 that borders the outer pipe piece of the 
section of the line system of the probe module 11 forming the 
section 16 of the return line. For this purpose, a basket that is 
formed from concrete steel 48, 49 and that surrounds the outer 
pipe piece of the line system is cast With concrete in a tubular 
mold. The rod-shaped concrete steel parts 48 extending in the 
longitudinal direction extend past the area cast With concrete 
and a pipe connecting piece 50 made from steel is fused onto 
each of its ends. For connecting tWo probe modules 11, cou 
pling pieces 51, 52 are used that are plugged together With 
their tWo ends to the sections 15, 16 of the outgoing or return 
line to be connected. The coupling piece 52 plugged together 
With the outer pipe pieces is locked With this piece and sealed 
pressure-tight by a seal 24. 
[0100] The end-face ends of the probe modules according 
to FIGS. 17, 18, 19 With the pipe connecting pieces 50 made 
from steel are connected and centered by a steel socket 53 
during the plugging together. 
[0101] The How direction of the heat-carrier medium Was 
described for the probe modules With a coaxial construction, 
so that the outgoing line is realiZed by the inner pipe and the 
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return line is realiZed by the outer pipe. It is understood that 
the How direction for the heat-carrier medium could also take 
place in the reverse direction. 
[0102] Instead of the plug connections described in the 
embodiments, other positive-?t and/or non-positive-?t con 
nections could also be partially used, for example, screW 
connections. 
[0103] In the course of this publication, When the discus 
sion is of a positive-?t and/or non-positive-?t connection, 
then such a connection could also be called a positive-?t 
and/or non-positive-?t coupling. Such a connection or cou 
pling could be detachable again (separable) or could be non 
detachable, for example, by catch elements. Furthermore, the 
connection or coupling could also have a construction that 
could be closed Without the use of tools. 

LEGEND TO THE REFERENCE SYMBOLS 

[0104] 1 Geothermal probe 
[0105] 2 Line piece 
[0106] 3 Line piece 
[0107] 4 Line piece 
[0108] 5 Line piece 
[0109] 6 Line piece 
[0110] 7 Line piece 
[0111] 8 Line piece 
[0112] 9 Plug connection 
[0113] 10 Plug connection 
[0114] 11 Probe module 
[0115] 12 Probe module 
[0116] 13 Foot piece 
[0117] 14 Probe head 
[0118] 15 Section 
[0119] 16 Section 
[0120] 17 Outer pipe piece 
[0121] 18 Intermediate space 
[0122] 19 Casting compound 
[0123] 20 Knob 
[0124] 21 Guide rail 
[0125] 22 Pipe connecting piece 
[0126] 23 Plug part 
[0127] 24 Seal 
[0128] 25 Snap-in pin 
[0129] 26 Sleeve 
[0130] 28 Stop 
[0131] 29 Pipe connecting piece 
[0132] 30 Pipe piece 
[0133] 31 Cover 
[0134] 32 Outer pipe piece 
[0135] 33 Drive piece 
[0136] 34 First connection 
[0137] 35 Second connection 
[0138] 36 Third connection 
[0139] 37 Fourth connection 
[0140] 38 Passage 
[0141] 39 Coupling piece 
[0142] 40 End piece 
[0143] 41 Snap-in tab 
[0144] 42 Seal 
[0145] 43 Coupling piece 
[0146] 44 Stop 
[0147] 45 Stop 
[0148] 46 Partition Wall 
[0149] 47 Outer pipe piece 
[0150] 48 Concrete steel 




