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Connector for tubular conduits of s goothermal probe assembly

The prosent invention relates fo g connedtor for pipelines of 2 geothermal probe syslem

aceording to the preambie of Ulaim L

Geothermal probe systoms are known to the person skilled in the art and are wsed o

<o

harsess geothermal snerpy. For this purpose, prabe pipes which are connected 1o ong

another in pairs at their lesding end vig & connector referred o as a probe foot are sunk

e a borehole in the earth,

During operation of the geothermal probe system, & beat tramfer mudium is conducted
from g first probe head via g probe feed pipe to the probe foot, where it ts deflected and
conducted vin a probe retum pipe {0 a second probe head. The two probe heads are

aitached 1o g heat pamp vig a collective Teed pipe or via a collective return pips.

EP-A-(582118 describes a geothermal probe system which comprises pile prebes

3

commected in paraliel, whorsin two pile probes in cach case are connected o one

ancther using connecting parts. Sald connecting part comprizes two 8% filtings &

connecting pipe.

By contrast, 1 probe foot i deseribed In CH-AGETI6R which i oreated by an
integrally formed plastic pipe bent about 130°, The aforementioned plastic pipe s Us
shaped and has no sodden nurowing, unliks bands formed frem two 90° bends which

are welded topether.

A Rurther geothermal probe pipe fitting made of plastic with a 180° bend iy deseribed

tn DE-A-10 2007 036 324, {or example.

With regard to creating a probe oot which can be produced economically in large
nupabers, @ cotmectnyy was proposed in EP-A-1036974 which has a substantial Y-shape
and comprises three pipe sections running in parvaliel, wherein the pipy seotion forming

the Y trunk section is closed by meaws ol a plug.
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The comnector described n BP-A-1038874 has proved exiremely reliable. Howaver,
there Is stifl potential for optintsing this connector too, i relation to maximizing the
sperational reliability of the geothermal probe system. In particular, #f is desirable for
wear or even damage to the geothenmal probe system by any solids enteained in the

heat fransfer medivm to be effectively mindndzed or even ehiminated,

The problem addressed by the present invention therefors invelves providing a
comnector which allows operationally relisble and low-wewr opergtion of the
geothermal probe system to be puaraniced, while retaining the advautages of the

connestor apcording to ER-A-1036574,

The problem according o the invention i3 solved by the sulject matter of Claim L

Preferred embodiments are subject of the dependent claims.

The present invention therefore melates to 8 connector for pipelines of a geothermal
probe system comprising & feed portion extending fom g connection side of the
connector, & returs portdon which runs essentislly pamilel to the feed portion is How
connected o the feed portion viz a deflecting portion in the form of & pipe bomd and
sxtends i the direction of the cormection side and a blind frunk portion leading away

from the deflecting portion on the side divected away from the connection side,

The feed portion and the retam portion of the comector are designed to be connectad

wed pipsline or to a retury pipeline of 3 geothermoal probe system.

According 1o the invention, the feed portion and the retury portion are separated from
one snnther, af least in certadn regions, by a commeon wall. Consequently, pipe portions
cxist which are no longer completely separate, as is the case in the comnestor avcording

tn BP-A-1036974, for example.

On account of the small deflection radiug of the defleciing portion that can be obtained
according to the investion, optimized flow behaviowr of the heat transfer medium can
be gnarantsed. This means that any solids entrained in the heat transfer medium are

deposited in the trunk portion and therefore effectively removed from the heat fransker
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median civcuit, which guarantees low-wear, reliable operation of the geothermal probe
svetern. This effect van be explained in that, among other things, dug to the small
deflection radivs that can he obtained according o the mvenbion, the transverse
acceleration acting on the solids iy inoreased and they are therely deflected in the
region of the jusction of the trunk portion out of the flow path and received in the
trunk portion. The trunk peation of the connector secording fo the invention is usually
configured in such & manner that during operation of the geothermal probe system,
solids entrained in the hest transfer medium Howing throvgh the commeetdr are

deflected frowm the flow path and deposited i the trunk porlien,

Otherwise, on account of the embodiment sceording 1o the nvention with the external
dimenstons of known commecions belng retained, the wall thickness of the connector i3
increased, as & result of which s higher maximum permiited operating prossure i3

reached.

A partivelarly compact ernbodiment of the connector or the probe pipe armangement
and therefore the smallest possible deflection radius of the deflecting puortion is
ghtained according to the nvention, in that the wall thickness of the common wall
betwesn the feed portion and the retuny portion, measured in the longitudinal section
through the centre, is smaller than the sum of the wall thickness of the feed portion and
the wall thickness of the return portion on the side directed sway from the common
wall in each case. Any reinforcing olements arranged on the outer surface are vot taken

imbe acecunt in this case when measuring the wall thickneas.

Possible muterials for the connecior inchude, in particular, a plastic such as &
polyolefin, for example polyethylene (PE), in particular PE-X, PE-RT, PE 88, PE 100
and PE 100-RC, polypropyiene (PP, including PP-R, or polybutylene (PR However,
polyamides (PA), polystyrene (PR}, styrene-butadicene (SB), acrylontirile-butadiene-
styrene  polveerisaies {ABS) o polyursthane {(PUR), in pacticular, ae abo
concelvable, for example. Otherwise, a fbreroindrosd cmbodiment of the
aforementionsd plastice can be used, 88 2 result of which an even higher maximum

permitied operating pressure can be wached,
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The connectar is proferably produced by injection-monlding. As an aliernative to ts,
the connector may, however, also be produced by means of blow-moulding, casting or
rotational meulding, for example. Furthermuore, it is conceivable for individual parts of
the connector 1o be finally eleborated by machining andfor for them o be assembled

mto a fintshed vonnevian

As mentioned above, It is conceivable for &t least one layver of a further material
embedded In the material to be present as the reinforcing moterial. All Kinds of Bbres
are psed for this purpose, for example clongated polyolefing Otherwise, the layer can

be formed by a foil such a5 3 metal foil, for example.

As an sltermative or in addition to the embedded laver, 3 wear-proof layer may be
applied to the inner andfor outer surface. A layer of at least one material chosen from
the group comprising PP, PE, PA, ABS, PPS (polyphenylene sulphide), FUR and
thermoplastic polyester elastomers, such a3y Hytrel® (DuPont), is possible in this
respect. The sforementicned materials may be optionally weinforced using savbon

fibres, plass fibres, carbon nanctubes (ONT) andfor glass balls, for example,

The wall thickness and the materds! are chosen in such 2 manner thet a4 nomingd
pressure NP of 20 bar or higher & permitted. This also contribuies to a reliable
operation of the genthermal probe systenm. & nominal pressues of 28 bar or higher can
be obtained, for example, if 2 connector, eg. in the feed or return, made of PE 100
with a disgneter of 49 oum, 8 safety factor of 1.25 and 3 wall thickness of at least 5.5
mm is weed. Theough a corresponding choice of material, however, 3 nominal ressure

of 20 bar or higher may be allowed, even with g thinmer wall thickvess.

It is further preferable for reinforcing elomenis to be armnged on the opter surface of
the feed portion, of the deflecting portion, of the rotum portion andfor of the trunk

portion. These ave focal thickened arsas of the wall of the respective portion.

The reinforcing elements are preferably arvanged in the region of the side directed
away from the commuon wall, a5 said region ks exposed 1o particularly great stress upon

insetion in the bore hole dug 1o projecting carth, for example.
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The reinforcing elements may, in particalar, exist as provuberances which are offset
relation to one another or follow one after the other In the axial dircction of the
respective pipe portion. It is further preferable in this vase for the protuberances 1o
have & olroular, oliiptical, eve-shaped andior droplet-shaped basic profile, Alternatively
or in addition to this, the reinforcing elements may be configured as ribs exiending in

L

the longitudinal direction. With both cmbodiments, 8 is goavanteed thal any waler
present in the bore hole will be displaced in the interests of the simplest possible
sinking of the probe pipes and will be able v excape upwards via the bead-like

depressions formed betwsen the reinforcing elements. Otherwise, the risk of the

ponnector Hiting in the bore hole is mintmized by the shape of the reinforcing elements

in the aforomentioned embodiments.

The reinforeing cloments may be made of the same material s the pipe portions or of
another materigl, in particular & waterial with a greater havduess compared with the

material of the pipe portions.

The simplest possible lowering into the bore hole san also be achieved by the

ponnecter having a scaly structure va s outer sunface.

T order to further shuplify the lowering of the probe pipes, the connector according ®
she lnvention preferably bas in addition in the reglon of the common wall a projection
wrotruding from the onter surface which forms a bewring surface muning substantially
at right angles in respest of the axial direction of the feed or retumn portion, If the probe
pipes are infroduced fnto the bore hole by means of @ comesponding nsertion device,
in particular an insertion device according to EP-A-2123995, the afurementioned
bearing surihce allows an impact foree  be exerted on the conuector fn order to insext
the probe pipes. An insertion rod is usually wsed for this purpose or another impast
device. Dug to the arrangement of the projection i the rogion of the conumon wall, the
impact force can be optimally absorbed; the risk of damage 1o the connector cansed by
the impact fore can thereby be mindmized. Otherwise, the fact that the bearing surface
runs at right angles to the fongitudinal axis of the probe pipes or else of the feed, wiur

and trunk portion of the connectur puarantees that the foroe i applied avcurately in the
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fowering direction and o deflection of the probe pipe armangement in the divection of
g RO

the bore hole walls can therefore be gvatded.

According to 8 futher preferved embodiment, the axis of the trank porlion russ
centrally between the axis of the foed portion and the axis of the return porficn. In thig
way, not oaly i the simplest possible towering of the probe pipes made possible, but
there iz also optimumn sedimentation of any solids entraived i the heat transfer

medium iy the trek porbion.

The tern “bliad”, ay used in connsction with the prosent nvention, mesny that the

irank portion 15 closed at s end divected awsy from the junction of the deflecting

fotion.

ft is preferable in this respect for the end of the trunk portion which is divected away
froany the ponnection side to be closed by means of & plug, which sllows the conasctor
to be mroduced coonomically in large guantities, In particular, the plug has & oylindrical
part amd @ base part which extends at right angles to said oylndeical part, whersin the
plug with the cvlindrical part projects ndo the inderior of the frank portion and 8 fixed
thereie slong the contaet swisces and is permanently tight. It is particulaly

conveivable in this caze for the phlag to be welded to the trunk portior

Otherwise, it i3 preferable {n this respent for the plug to have means for fastening a

b3

sinking weight,

It is conveivable, for example, for the phug {0 have a clip on its side directed away from
the frunk portion for this purpose. Said clip usually Hes in 3 plane running paealicl
the axis of the feed portion, the retumn portion and the trunk podiion. Catouls way be

X

provided in this olip for fastening a sinking weight, for example g weight contalner.

In crder to conmect the feod portion and the vetirn portion of the connsetor o the feed
pipeling and the refurn pipeling, respectively, butt welding, sleeve welding andior
heated coil welding may be used in particslar. A connection b}f‘ means of sleeve

welding is usually preferred doe to the short production thnes associated with #. Wike
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connection is made by means of butt welding, ¥t s particubacly preforable for the
welding bead to be recessed fnwards in relation to the outer comour, as a resudt of
which the risk of damage through wear s minimized,

For permanent closure of the trusk portion with the plag, butt welding, sleove welding,

heated eoil welding and/or casting are alse possible.

Before the trunk portion is closed ndng the plog. scosors or simdlar means can
moreover be nroduced into the individual portions of the connector andior into the
feed pipeline and the retuon pipeline, In pariicudar, & sensor can be introduced for
pressure, temperature andior fow velocity mwaswremont, It I8 comcelvable, for
exampls, for a fibreglass cable 1o be blown into the feed andior the return portion or

else the feed andior the return pt pdrw

In order fo optimive the flow behaviour, Sow fittings are preferably arranged in the

deflecting portion

Apart from the commector deseribed above, the present invention forther relates 0 a
methad of removing solids fom the flow path of & beat transfer mediuny of a
geothermal probe system. This comprizes the step of the heat transfer medium baing
condcied throngh 2 connecior secording to the above deswription, whereln the solids
are deflected from the flow path and sccommpdated in the trupk portion of the
connector. Bt i preforable in this case for the solids 1o be deposited i the tumk
portion, in other words to form 8 sediment, as a result of which they ave permanently

removed from the Sow path,

The invention s explained o detail with the help of the figures.

In the fgures:

Fig. 3 shows g side view of g connector noconding to the wventiom
Fig. 2 shows 2 longiuding section through the centre of the connecter shown in



wh

g

rrrd
(4

L
oo

Fig. b

Fig. 3 shows g plan view of the connection side of the connector shown ia Figs. |
and 2;

Fig. 4 shows a side view of a probe pipe srranmgement comprising the comneetor
shown in Figs. 1 1 3 and g feed pipeline wnd retorn pipeline connected
thereto and partially depicted; and

Fig. 5 shows a longitudingl sechion through the centre of the probe pipe

arvagemest shown i Figo 4,

As can be seen from the fgores, the comnsstor 2 according to the Invention comprises
a feed portion 4 and @ reban portion § ruoning paallel thersto, These are separated

from one another in cortain regions by 2 commen wall 7

As van be seen particularly frove Figs. 2 and 5, the foad portion 4 15 How-connected to
the rotum ;}aﬂim & via a deflecting portion § in the form of a pipe bend. The
deflection fraced by the deflecting portion § s approx. 1RO and runs in a8 circnlar

shape in the embodinent shown,

In the region of thelr free end 10 or 12, the feed portion 4 and the retum portion &
xhibit means for ataching & vorresponding feed pipeline 14 and a retum pipelive 16,
respectively, 83 can be seen partionfaely from Figs. 4 and 5. The coreesponding side

therefore forme the attachment side IS of the conneetor 2,

It the embadiment showsy, the frost face 20 of the feed portion 4 angd the front face 32
of the return portion 6 He i the same plane. B i glso oncetvable, however, for these

to be offsel tnrelation to one another.

On the side directod gway from the conneotion side 18, a trunk portion 24 leads awsy
from the deflecting portion 8, wideh trunk portion Ehewise runy paradiel w0 the feed

yarfion 4 and fo the refam portion &, The fesd portion 4 and the return porbion & are
¥ H i
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arranged symmetrically in this case about the axis of the trunk portion 24,

According to Figs 2 and 8, in the ewbodiment shovwn, the wall thickuess of the

commeon wall 7 between the feed portion 4 and the retuen portion 6, measured in the

.

tongitudinal section theough the centre bedwoen the feed portion 4 and the retwm
porsion 6, is smaller than the sum of the wall thickness of the feed portion 4 and the
wall thickness of the return portion § on the side ¥ or 11, respectively, directed away

From the cormatn wall 7,

In comparison with the foed portion 4 and the return portion & which have s
continuons, substantially identical, free pipe cross seotion, the free pipe orosy section

of the trunk portion 24 is of wider design, s emerges in partionfar froo Figs. 2 and 5.

The tunk portion 24 has 3 Srst rogion 26 divected fowards the deflecting porion 8 and
a seeond region 30 directed towards the free end 28, wherein the inner dismeter widens
w2 step-like manner during the traosition from the first region 26 to the second region
30, tn the enbodiment shown, 2 plog 32 is imerted i the trunk portion 24, Said plug
has a oylindrical part 33 and a base pact 38 extending at right sangles o said eylindrical
part, wherein the cylindrical part 33 projscts into the interior of the trunk part 24 and s
fixed at the contact swfaces 34 0 the inner surfacs 36 of the truank portion 24,

In the embodiments shows i the Sguves, the plug 32 hay a olip 40 on its side directed
away from the trunk portion 34, which clip runs i 2 plane running paratiel to the axis
of the feed portion 4, of the return porion & and of the tmnk portion 24, In the chp,

X

two culouts 423, 42 arranged symamctrically about the axis of the trunk portion 24 are

N

provided for fastening & sinking weight, for exanple @ weight vontainer. The cwtouts

fd

42z, 42b have a choular form in the embodiments shown, but they may exhibil any

~

other shape sultable for the afrementioned purpose.

The clip 40 in the embodinent shown i in the shape of an mosceles trapesium,

whereln the shorter of the twoe parallel base sides forms the leading end 38 The

cornees between the legs of the trapesium and the hase side forming the Izading end 38

have g rounded-off form in the embodiments shown, 1 order o minimize the sk of
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tilting with the projecting earth in the bore hole and thereby guarantse the simplest

posaible towering of the probe tube arrangement,

In the region of the side of the feed portion 4, of the veturn portion ¢ and of the
deflecting portion § directed away from the common wall 7 and therefore directed
towards said common wall during the snking of the bore hole wall, reinforoing
slements 44 in the Torm of protubsrances are arranged on the caer swrface, These have
a substantially eye-shaped basie profile in the savbodinent shown, Apart from this,
reinfiecing elements 44 are also arranged in & clroumforential manner an the ouler
surface of the trunk portion 24 Said reinforcing oloments are lkewise conligured &
protubcranees with an eye-shaped basie profile in the ebodiment showa however the
sforementioned basic profile has a grester surfhee area compared with the retnforcing
elements 44 of the feed portion 4, of the return portion § and of the delflecting portion

8.

Forthermore, the vonnector 2 shown i the figures in the region of the common wall 7
has on both sides opposite vee another a protrasion 46 which profects from the outer
surface and formss & bearing surface 48 runving essentially at right angles in relation o
the axial direction of the feed portion 4 and the return portion 8, respectively. I the
probe pipes, or else the connector connecting said pm%se pipes, are introduced into the
bore hole by means of an insertion device, as is known frony EP-A-2123588, for
xample, the bearing surface 48 allows 2 corresponding tmpact foree to be applied w
the comnector 2, In the direction of the leading end 38, the projecton 46 &5 also

supported by supporting elements 30a, 30b, 50c.

According to Figs. 4 and 3, in the probe pipe arrangement shown, the conmector 2 s
connested to the feed pipeline 14 and the return pipeline 16 by means of bult welding,
The resuliing bead 52 s recessed inwardly o respect of the outer contowr of the

ponnector 2, &5 a result of which the risk of damuge due to wear when lowering into

the borehode & mintmized.

Apart from butt welding, B is also congelvable in particudar for the aftrementioned

pomponenis o be connected 1o one another by sleove welding or heated ceoll welding.
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in this connection, it is conveivable for the feed pipeline and the return pipeline to be
inserted into the feed portion and the return poation, respectively, of the conngelor and

welded at thetr comact siwfree t the tnner surfree of the respective portion,

It is funber concelvable for the nper dlameter of the feed portion and the inser
dinmeter of the retum portion to be widened In ¢ stop-like manner towands the free
end, wherein the portion with the widened inner diamster corresponds to the welding

portion of the respective portion,

Daring operation of the geothermal probe systen, a heat iransfer predium is pamped

&2

¢ o

throuph the probe tubes and therefore through the feed pipeline 14, the feed portion 4,

the deflecting portion §, the retumn portion 6 and the return pipeline 16

if there are solids in the heat transfer medium which conld lead o wear o oven
damage to the geothermal probe systom, these can be deposited in the trunk portion 24
of the conneotor 2 according o the invention and therehy removed from the heat
fransfer medium cirouit, Aller prolonged use of the geothermal prebe systom, a kind of

“numnp sump™ may therefore be formed, withowt the solids deposited therein baing able

/,,...4

o return to the heat wansfer medium circult and thereby have a detrimental effect on

the geothermal probe system.

It has heen shown that the effect of solids sedimentation in the trunk portion ig
particidarly pronounsed when the deflection radivs waced by the deflecting portion 8 3
minimized, &8 15 the case due to the compact design of the conneater 2 that can be
pblained according to the invention. The smull deflection radius means thet the
frangverse avceleration scting on the solids s Inoreased, so that wore solids are
deflected from the flow path in the region of the junctiva of the trank portion 24 and

are therefore recelved in sald trank portion 24 and preferably deposited therein.
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Szabadaing igéuypontok

1 Osszekdid duarad Rldhdszondarelrenderds codverstdketber, amely az Ssszakied darsb

o

P

caatlakozd oldalatdl {18) induld eldrement szakaszl (43, egy nyegdhen erzel plrhuzamos,

RN

ey oadty alakl orditdszakaszon (8) 8 az eldremend seakasszal {4) dramlasilag

an 1

Ssszek St &5 a ecoatlnkond ohilalig (18) terjedd visszaited szakasst {6, ¢v a csatlakozd

=~

s

oldalial {18} dtellencs oldalon g forditdszakasate] (8 elversid, vakon vigzidd
trzeszakazet {24 artdmay, seead jellemeeve, hogy av eldremend suakasat (4) éea
visseaidrd szakaset (6} logaldbb seakaszonkent egy kézbs BT vilasztia o egymasial,
tovibbd k8zdép-hossametszetben wmérve ax eldremendt szakase (4) éy & visaratdéed wakase (8)
KUzt kSels fal {7} falvastagsdga Risehb, munt gx eldromend ssakass, il & visszatérd

b3

szakasy kGxy falla] slellenes oldaldn 8, 4L 11) mdrhetd Salvastagsigok dsazege.

2

=

1. igdnypont seerintl Ssszek$td darad, sxesl pllomerve, hogy s Wrassaakase (24)

oo

engelye az cliromend szakasz {4) tengelye &x a visaradrd szakasz (8} tengelve kdestt

0.

kzdpen helyszhedil el

30 Az oléxt ipdnypontok epyike szorintl Ssszek®id darab, avzal fellemseve, hogy a

2

thrzsszakaszoak (24) a csatlakond oldallal {18} stellenes vége dugdval (32} vau lezdrva,

4. A Jigénypont szevintl Gasrekétd dareh, aveal jellemenve, hogy a dugdnak {32) hengeres
része (331 65 orre merbloges fondkedsae (35) van, a dugd {32) hengeres része (33} benyilik
8 tWresszakasz {24} belseidhe, és ar érintkerd foliloteken (34) srrel sxildrdan dsaxe van

Edtve,
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vy 4, igdnypont szerintt GeszekEtd darab, azzsl jellemenve, hogy a dugd (32)

sitllyeszifslly rigeitdsdre sznlpdld esakatidel (42a, 42b) van ellitva.

& Az etzd xdnypontol egvike seerintl Ssavekdts davab, aeral jollomezve, hogy a

fireserakasy (34 tgy van Kalakitva, hogy o fldhdszonda-clrenderés Gromelése folyaman

Az Gesrekdtd darshon dtiramlé hosmallid kizegben sodeddd seilded anyagok kivalnak az

dramidst palvabel, és leftlepednek a toresszakaszban (241

7. Az eld2d igdnypontok epvike szorintl Seszekth darab, azzal jellemenve, hogy ax
eléremend szakasz (4), o forditdszakasz (8), a visszatded szakasz (6} éafvagy 2 trzsszakasz

{243 kilad feltletén erdsitbelemek {44} vaunak elhelyerve.

8. A 7. igénypont srerinti Gsseekdtd darab, szzal jellemerve, hogy oz erlsitdelamek {44} 8
mindenkori cadsralass tengelyvirdnyiban egvmas ttdn vagy cgvmdsho viszonyiiva eltolva

sthelyeakedd Liemelhedéosk

9, A §. igénypont sxerii Osszekiitd darab, seaal jellemenve, hogy o kiemelkedések kerek,
olliptikus, szom formdit Ssfvagy cxepp alaki alapprofillal rendelkeznek,
10, Az eldzd iggnvpontok egvike srerintl Dssvekdtd darab, azaal jellemerve, hogy

mifanyvaghdl, eldnyésen policlefinbé] van elddllitva.

11, Az cltied igdnyvpontok sgyike szevinti Saszckatd darab, aezal jellemenve, hogy a kizds
fal {7) kizelgben a kilsd feliletbd] KGNS nyllvany (48} van kialakitva, amely

clbremend seakasz (4, 1L a visszatded smakasy {6) engelyisdnysen nyegeben merbloges

felfekes felilotet (48 alkot.



e

12, Bljards seilded anvagok elidvoiitisan fldhdszonda-clrenderds bhordozdidnak
gravntdst paly&ahal, amely elidrds lartabmares w2t a pést, hogy a hdhordozdt dtvereiik
az clbzd igtoypomek egyike seorinti Ssszekiitd davabon (33, mikdrben 8 s2ildnd anyagokat

oA

Kitériiak az dramldst palyabdl, & felfogink ar Ssazektnd daeab {2) tOraszakaszdban (24}

E3.A 12 igénypont szerinti olidras, azzal jellemsave, hogy a saldnd anyagokat lelileptiiiik

& iressrakaseban {24

A meghatalmazoty

ADVORATENT
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