DESCRIPTION Heat Transfer Pipe The present invention relates to a latent heat accumulator or
thermo chemical accumulator comprising at least one heat transfer pipe with a pipe element and a
number of ribs arranged around the outer circumference of the pipe element and extending outwards
and a storage material surrounding said heat transfer pipe. Various heat accumulators are currently
known which differ from one another with repgtRiPFI@RNStruction and their mode of operation.
Sensitive heat accumulators use the tangible heat or the heat capacity of a material. They change the
temperature level of the storage material when loading and unloading. Latent heat accumulators use,
for example HeaeTaatepPipeersible thermodynamic state changes of a storage medium, in
particular the phase transition from solid to liquid and vice versa. When loading the heat accumulator a
phase change material provided in the latter is melted. During the melting process the phase change

material absPHs @ da@e AveNNbRTERMES feWate ifadataciuhrifg PBmerinty eHemicareversibility

of this process the phase change material gives off this amount of heat again when solidifying. A

similar princAFS YIRS RCPEIPES RSl RHI SRS RE L NER LA RIS RIS ML RIRGHREMR the enthalpy of
reversible chaigieahiPAGHPBS rididChr Rl EAGIPIE BIRSOIRYPBIRITNAeHEY @1 PIegRsses based upon

chemisorption. When loading a heat accumulator heat must be transferred to the starage medium. For
this purposeQLBMEIILA ML ENFIRAG BHNEIIH B ASIPERER B LR HER e SRIFdIERbd indirectly

from a medigrarfipadpgodrough to the storage medium. Heat transfer pipes comprise a pipe element
for guiding the medium through. In order to increase the heat transfer surface outwardly extending ribs
are normally arranged around the outer circumference of the pipe element. The ribs can be formed

integrally wittdkieus hieat accumulators are currently known which differ from one another
with regard to their construction and their mode of operation. Sensitive heat
accumulators use the tangible heat or the heat capacity of a material. They
change the temperature level of the storage material when loading and
unloading. Latent heat accumulators use, for example, the enthalpy of
reversible thermodynamic state changes of a storage medium, in particular
the phase transition from solid to liquid and vice versa. When loading the
heat accumulator a phase change material provided in the latter is melted.
During the melting process the phase change material absorbs a large
amount of heat energy in the form of the fusion heat. Due to the reversibility
of this process the phase change material gives off this amount of heat again
when solidifying. A similar principle is followed by so-called thermo chemical
heat accumulators which use the enthalpy of reversible chemical reactions,
such as for example absorption and desorption processes based upon

chemisorption.

When loading a heat accumulator heat must be transferred to the storage
medium. For this purpose so-called heat transfer pipes can be used by
means of which heat is transferred indirectly from a medium flowing through
to the storage medium. Heat transfer pipes comprise a pipe element for
guiding the medium through. In order to increase the heat transfer surface
outwardly extending ribs are normally arranged around the outer

circumference of the pipe element. The ribs can be formed integrally with the



pipe element, they can be in metallic contact with the pipe element, or they are connected metallically
to the pipe element by a solder or weld connection. With the integral design the ribs are produced
around the outer circumference of the pipe elemehfzf'or example with the aid of a rolling process.
However, this integral design is disadvantageous in that the pipe element and the ribs must be made

of the same pigéeiakndne, inayichtbe emdiemerisfRichishHempesERRtaRliyande inside and

high heat conductivity on the outside can not be fulfilled optimally. Bimetal pipes do not have this
advantage, e AAOE5 HiRIMBIRHERABAIL RRES R STER! QY RptlERfCE S SORE R Within a

restricted temperature range. In this case the pipe element and rib materials can accordingly not be
chosen arbitrarily. Mareover, the configuration possibilities for the rib geometry are restricted by the

production pWEQéQWH@Q’fELQﬁ?'QQr”&%I’éli’ﬁk%r?il?@%?&@@%ﬁ‘ﬁé’lﬁ%%@ﬂ%@%?mﬁng process
is too small. stae silbereriivie i fhedkaeaste saticsatianithediherarobedastanadesto the outer

circumference of the pipe element in the form of separate components. For examEIe it is known to

provide anniii? SIFHERSGS IR RS YRBIZ0S0MS BRI MiRG ke AL A9AJBE HRSund the outer

circumferengruitbe pingeFMRNEAMNSRERITRINEURARS etiidbetMédeatddraenteddnsig in order to
secure the annular element &lti,the ipe element. H]%w Ver, agoor thermotechnical connection of the

pipe elementHHBHBLIE KA > ARSI AR PRRAE Gy hs QR AR 84 iSiH e ted.

Moreover, theawalbthieknesireaf dpernilly elBmrkiplfekasoimdhaaveniss beaimage, touviden to the
desired degree. Furthermore, annular elements of t}}g type described abOVJ: nglls%érjbs in the form of
strips of met HEHR Grﬁér@@t&ﬁ%@@%é@@s&f IR PRE UG EARIIMRG ASEE of the pipe

element. ThevithmpatdsliticRidherspisiarure!sahgey U ainks eddeeriechoiye \&emedt-and rib
materials can accordingly not be chosen arbitrarily. Moreover, the
configuration possibilities for the rib geometry are restricted by the production
process. Therefore in particular the rib diameter that can be produced by a

rolling process is too small.

As an alternative to the integral configuration, the ribs can be fastened onto
the outer circumference of the pipe element in the form of separate
components. For example it is known to provide annular elements in the form
of metal sheets defining ribs that are arranged around the outer circumference
of the pipe element, whereupon the pipe can be widened from the inside in
order to secure the annular element on the pipe element. However, a poor
thermotechnical connection of the pipe element and ribs is achieved here.
The maximum temperature for use is also restricted. Moreover, the wall
thickness of the pipe element is limited in that it must be allowed to widen to

the desired degree.

Furthermore, annular elements of the type described above or also ribs in the
form of strips of metal sheet or the like can be soldered or welded to the outer
circumference of the pipe element. The compatibility of the solder must be

guaranteed here however.



DE-A-2002572 discloses an environmental air evaporator with heat transfer pipes, wherein the ribs are
formed as annular segments encompassing the pipe elements in a clamping manner. US-A-3,280,907
discloses a heat transfer device having a heat transfer pipe, which is designed in a similar way,
wherein the annular segments forming the ribs can be held on the corresponding pipe element by

means of a spFNY-2HAsE70RBIBgCHIF e NRHRRERE CAIRS AFoFMeH A th adwc ifestarrently

available heat transfer pipes differ therefore as regards the maximum temperature for use, the

possible corfiReSbRS RN RS RES BTG RIS YN SROMPR R AN BAFRRIEING {RE pipe element,

the quality obt e theneeiechnicakbenp HahRetween the pipe element and the ribs, the compatibility
of the materials to the pipe element and the ribs, and the compatibility of the solder and weld

materials. Proceeding from this prior art it is an object of the present invention to provide a latent heat

accumulator(9s thesrre GloernigrRickssesl laéer afahsrdnitiallicenatimied kingt whrsedr gigeconfiguration
of the rib geometry, in %%rticula_r of the rib diameter, the maximum temperature for use, the maximum

wall thickneS¥BEHS HRRIIER EhR [IHAI e MPRIRIIASRINY A SEHRRHTOHBYEdADe chosen

arbitrarily, whpectaa BeoRIHeiMNBieedncapenants hnsehsibrest he pisrelemerbang the ribs is to be
produced, a(r%ji wher?in a roroper function is ensured. In order to achieve this object the present
invention pr ﬂﬂ?&ﬁ@é‘?ﬂgﬁﬁpﬁme of the initially mentioned kind, wherein the ribs are formed on
annular segments encompassing the pipe element and fastened to one another with a spring-elastic

clamping device, in particular on two annular se nts respectively forming a half shell and wherein
the at least QP EPRASTI B RIORUSHRIR U RE-RUITS CLHRAARI A< RS Socumulator. The
provision of pipegdEiceliaeritae Segregats S iee MRHBING thenppeelesientiaerd flastened to one
another with a sgrin -ela?.tic clamrPinngevice makes it -4 - ,

possible configurations as regards the rib geometry, the maximum wall

thickness of the pipe element, the quality of the thermotechnical connection

between the pipe element and the ribs, the compatibility of the materials to the

pipe element and the ribs, and the compatibility of the solder and weld

materials.

Proceeding from this prior art it is an object of the present invention to provide
a latent heat accumulator or thermo chemical accumulator of the initially
mentioned kind wherein the configuration of the rib geometry, in particular of
the rib diameter, the maximum temperature for use, the maximum wall
thickness of the pipe element as well as the materials of the pipe and of the
ribs can be chosen arbitrarily, wherein a good thermotechnical connection
between the pipe element and the ribs is to be produced, and wherein a

proper function is ensured.

In order to achieve this object the present invention provides a heat transfer
pipe of the initially mentioned kind, wherein the ribs are formed on annular
segments encompassing the pipe element and fastened to one another with a
spring-elastic clamping device, in particular on two annular segments
respectively forming a half shell and wherein the at least one heat transfer
pipe is arranged substantially vertically within the heat accumulator. The
provision of a number of annular segments encompassing the pipe element

and fastened to one another with a spring-elastic clamping device makes it



possible to use materials with different expansion coefficients for the pipe element and to use the ribs
at high maximum temperatures of use. Due to their spring elasticity the clamping device always
guarantees good thermal contact between the pipe element and the annular segments, and
accordingly a good thermotechnical connection between the pipe element and the ribs because it

reacts flexiblydesibRiALGAtRERI RIBANBIOAHAYGN Ehpslesion eSdhraminaiieies in the form of at

least one spring-elastic clamp element extending in the longitudinal direction of the heat transfer pipe

the thermal &FRRPLREALEHERPHERSHhBIA LA URHSRIPSEF ISR LIS RorddVe onstant over
the length ofttagr 2pvigcFRETB R thd SIERIMG e Vite eWhgdrgliaraatdbe gBsdifHeartigular the rib

diameter, can be chosen substantially arbitrarily. The substantially vertical arrangement of the at least

one heat traRSfSARIREMERN the RIRE SLTAIABY APR ARRUYSFITIRREXRAAS6RBAIRe hhase
change mateyigbutirevediediieatesnwibibnsdirebaceidmpitrielsimeng dhe Bhaspshange from

solid to liquid or vice versa, whereby a proper operation of the latent heat accumulator is guaranteed.

The same apSfRe4IRS HEAL el trheimalmaktsR - AR AR MWL T RRE &' the pipe
element is inm ke pasyrgéeibeithendferar@ngtt aseorRndghnation sfichaapreseriniarantion the

clamp element(s) is/are formed from spring steel. Accordingly, thermally caused expansions or
shrinkage ceﬁ?‘l(ﬂ%fis&gﬂ@ %s HJQH‘Pmé{?@%W oa& é@@ﬁ{%f:gf%%#ﬁ%gﬁ the pipe element
and the annwﬁ«ﬁtlé@ﬂﬁwl 848 Qﬂwapip@@tﬁéﬁmﬁﬁdn&ttﬁ@fémwgr@é@ﬁmﬁfguwa é@fvﬁlﬁe present
invention each clamp element is a flexible part comprising a base section and two clamp sections to
b extontiod S G SHRbHE: ORI AP SR GBI DA JatiH BN s ons preferably
splayed apagddigueaoansitiies adimngathiedlanineseibtiiamanst aciindasiaogesh-on aid, for example
while pushir;gﬂ%:ﬁto a.cﬁ\r%lpgﬁb r formed on the annular segments. Accordingly each clamp element
ity

has a subst Fﬁ‘%trlﬁ }ﬁ ‘cross-section. - 5 - The annular segments are preferably in the

form of extrusion moulded profiles, the ribs extending in the longitudinal direction of the pipe element.
The extrusion, mouldi onstitutes on the one hand an inexpensive prodyction method. On the other
nand the cro SRBLASTAON A NBS RALGHEAEETISHE b Gk A BF IR EBPster pipe, and
when used witthinaheatacadcuiaitittrieadomws free volume expansion of the plwigge material in the

longitudinal djrecti f the heat t fer pipe. A dingly, th hanical st d by th
volurme exp ABAB TR SeLHem SRS RN G 5L ACE SRS WO Dvcularty

significant withdgteohhegtdcomnsalddacsllzrddeseribe virase whangeyraateoiats upedaticihefatter
N TG0 & g R e T B S S A B A L S o e PSS

chemical accumulator.

The maximum wall thickness of the pipe element is in no way restricted either.
According to one configuration of the present invention the clamp element(s)
is/are formed from spring steel. Accordingly, thermally caused expansions or
shrinkage can be flexibly absorbed so that a very good thermotechnical
connection of the pipe element and the annular segments is always
guaranteed.

According to one configuration of the present invention each clamp element is
a flexible part comprising a base section and two clamp sections to be
extended over one another from opposite sides of the base section, end
sections preferably splayed apart from one another adjoining the clamp
sections and acting as a push-on aid, for example while pushing onto a
clamping bar formed on the annular segments. Accordingly each clamp
element has a substantially omega-shaped cross-section.



Preferably the geometry of the pipe element and that of the annular segments are matched to one
another such that the annular segments rest with sybstantially their entire surface against the pipe
element. In this way good heat transfer from the p"l[?e'element to the annular segments is guaranteed.
In order to increase the rib surface area the latter advantageously have branches. According to one
configuration of the present invention the annular segments have clamping bars which are
encompassed by the clamp elements. The clamping bars are form-matched to the clamp elements

here so that IS GaRHIAISRERRNF S RYAS FRRIKdNIke dare ) 8 8FHRIe B AROtFeE gments against the
pipe elemenpyiilg0Rbaafsasitaa dinguar aisasdgitiidimaniREE68IBEINE piarErsafahly produced from

an aluminium alloy or from unallgyed aluminium, in particular from alloys of aluminium groups Ixxx,

3xxx and 600 erfEEHSIOR SRR CARBIINIES 98 HARHRURAPIERRGRINS VEs - The pipe element is
preferably pisiddertdiemsitas) cOntahlesRsteRInd the cross-section of the ribs is constant

in the longitudinal direction of the heat transfer pipe, and when used within a
heat accumulator this allows free volume expansion of the storage material in
the longitudinal direction of the heat transfer pipe. Accordingly,
thermomechanical stresses caused by the volume expansion of the storage
material can be eliminated or at least reduced. This is particularly significant
with latent heat accumulators because the phase change materials used in
the latter undergo a large volume expansion in the phase change from solid to

liquid or vice versa.

Preferably the geometry of the pipe element and that of the annular segments
are matched to one another such that the annular segments rest with
substantially their entire surface against the pipe element. In this way good
heat transfer from the pipe element to the annular segments is guaranteed.

In order to increase the rib surface area the latter advantageously have

branches.

According to one configuration of the present invention the annular segments
have clamping bars which are encompassed by the clamp elements. The
clamping bars are form-matched to the clamp elements here so that the
clamp elements are easy to fit and a secure hold of the annular segments

against the pipe element with good contacting is guaranteed.
The annular segments are preferably produced from an aluminium alloy or
from unalloyed aluminium, in particular from alloys of aluminium groups 1xxx,

3xxx and 6xxx. These materials have shown to be particularly advantageous.

The pipe element can be a welded or a drawn pipe element.



In a latent heat accumulator, the storage material surrounding the heat transfer pipe is a phase change
material, particularly salts or salt mixtures, in particylar alkali metal nitrates, such as for example
NaNO3 or KNo3-NaNO3, nitrites, sulphates, carb()r%e[tes, chlorides, hydroxides, bromides,
thiocyanates and fluorides or combinations of the latter, in particular anhydrous salts with a melting

temperature THaRRYE AI3AR A iSHENSERIFPrILRSBRERLSIRN P st Riation up to 200C. Further

features and advantages of the present invention are described below using one embodiment of a
heat transfer pipe according to the invention with reference to the attached drawings. These show as

follows: Fig. ragpiatepeeider Mo imabsbowieashtagtanaterinirg aeceding teeamnsaembodiment of the
present invention; Fig, 2a side view of the heat transfer pipe shown in Figure 1 which shows the face

side of the IAFRISIHIPING 133 MABPERTRROCHBRESHR RAPRYRINSHSAE S MEBYESaIn

particular alkali metal nitrates, such as for example NaNO3 or KNoz-NaNOs,
nitrites, sulphates, carbonates, chlorides, hydroxides, bromides, thiocyanates
and fluorides or combinations of the latter, in particular anhydrous salts with a
melting temperature of above 120°C or salt hydrates with a maximum phase

transformation up to 200 °C.

Further features and advantages of the present invention are described below
using one embodiment of a heat transfer pipe according to the invention with

reference to the attached drawings. These show as follows:

Fig. 1 a perspective view that shows a heat transfer pipe according to

one embodiment of the present invention;

Fig. 2 a side view of the heat transfer pipe shown in Figure 1 which
shows the face side of the latter; and

Fig. 3 a diagram that shows the temperature developments over a
plurality of melting/solidifying cycles.

Figures 1 and 2 show a heat transfer pipe 10 according to one embodiment of
the present invention. The heat transfer pipe 10 comprises a pipe element
12, two annular segments 16 and 18 forming ribs 14, 15 and which
respectively form a half shell disposed around the outer circumference of the
pipe element 12 and surrounding the latter, and two clamp elements 20 with
which the annular segments 16 and 18 are fastened to one another and held

on the pipe element 12.

The pipe element 12 is a steel pipe with a circular lateral surface as viewed in
cross-section. The annular segments 16 and 18 are respectively in the form
of extrusion moulded profiles made of an aluminium alloy so that they have a



plurality of melting/solidifying cycles. Figures 1 and 2 show a heat transfer pipe 10 according to one
embodiment of the present invention. The heat tranffer pipe 10 comprises a pipe element 12, two
annular segments 16 and 18 forming ribs 14, 15 and which respectively form a half shell disposed
around the outer circumference of the pipe element 12 and surrounding the latter, and two clamp

elements 204i{BtaieRdhe soeidAriRaBBRIHGIRRIRRT ARt frBleTed eareagashereand held on the

pipe element 12. The pipe element 12 is a steel pipe with a circular lateral surface as viewed in

cross-sectioR Pehe'amaihl Sciddhad e5thRRT8YRE regmRemiR AR Atk B A MalEiRb P moulded

profiles madgrfd aRcthenisiimaaiRg aahb@EtBeyharesa 6 dntoBSiaspstasstpeietipnmn the longitudinal
direction L. The geometry of the pipe element 12 and that of the annular segments 16 and 18 are

matched to G2 b i AL RGe B MBRRTH K PSSP SERINY ke RRA Sibstantially their

entire surfaceavikt ancrdlibrseeameeRistREaN ctd aNdettidiavgaifst ity Rt spg @Rk aped
cross-section against the lateral surface of the pipe element 12. On the free ends of the annular

segment sedfi6i¥R eBMeBhd eV FRILRE SRFRRIINEBRMIRYG SRUMSALIRGUCPE 2% art formed
which are enegpwanssiy RdtRychUTReRy SR AthdrtRIfPINg BaAsateeRFeddiensent of the clamp

elements 20 the clamping bars 24, 25 are respectively provided on thejr free ends with snap tabs 26,
37 The rios WHCTASHREA OB NG GRTAE BT IRNE Sl TaCH GHAHEIES 8 Aeans of which
the surface ¥seups twafibs thé, darifoirteeesed. 20 the clamping bars 24, 25 are

respectively provided on their free ends with snap tabs 26, 27. The ribs 14,

15 of the annular segments 16 and 18 have a plurality of branches by means

of which the surface area of the ribs 14, 15 is increased.

The clamp elements 20 are flexible parts produced from spring steel
comprising a base section 28 and two clamp sections 30 and 32 to be
extended over one another from opposite sides of the base section 28,
against which end sections 34 and 36 splayed apart from one another and

which serve as a push-on aid rest.

In order to fit the heat transfer pipe 10 shown in Figures 1 and 2 the annular
segments 16 and 18 are laid with their annular segment sections 22, 23
around the lateral surface of the pipe element 12. The four clamp elements
20 are then pushed onto the clamping bars 24, 25 formed on the annular
segments 16 and 18 so that the annular segments 16 and 18 are fastened to
one another and held by pressure against the pipe element 12. In this state
the annular segment sections 22, 23 of the annular segments 16 and 18 lie
with substantially their entire surface against the lateral surface of the pipe
element 12.

The configuration of the heat transfer pipe 10 shown in Figures 1 and 2 is
advantageous in that by providing a number of annular segments 16 and 18
surrounding the pipe element 12 and fastened to one another with clamp
elements 20, the use of materials with different expansion coefficients for the
pipe element 12 and the ribs 14, 15 at high maximum temperatures of use is



The clamp elements 20 are flexible parts produced from spring steel comprising a base section 28 and
two clamp sections 30 and 32 to be extended over gne another from opposite sides of the base
section 28, against which end sections 34 and 36 splayed apart from one another and which serve as
a push-on aid rest. In order to fit the heat transfer pipe 10 shown in Figures 1 and 2 the annular

segments 16Graib Bbasplaicuiih kel arnpleisergmant SRAiaes B2 ppaunmbie atgial surface of

the pipe element 12. The four clamp elements 20 are then pushed onto the clamping bars 24, 25

formed on tHRHIANYEYANON L aNenEPEs 4 Tvat MieraRkeiai & glaRIRS Eangitis18lre fastened to
one anotheramfy@@uaya@fwurg@ﬁﬁmé?m R siemsiickh {Rdipstaletishanpuagsegment

sections 22,23 of the annular segments 16 and 18 lie with substantialﬁ/ their entire surface against the

lateral surfadBORINMIAHERIBIRER 19 3k 1&g AGRMTBPehe %880 FhefR e tirahown in Figures
1 and 2 is agyiHagron HEnRNY 8 epeiBr: maenmizes id ane vibs 389 MEriscHR setht§ surrounding the

pipe element 12 and fastened to one another with clamp elements 20, the use of materials with

different expSARitFREL RN HISHB3) PR REA SHPEPSIRGthd HEE AN attfigh maximum

temperatureg@ifigigrasionSof fRadebBOsEINIE cichassiarihiglpresaiiease stsieldanthmaipselement 12
and an aluminiu[?%aljoy for_th%gbs 6@4, 15, Mgreover, thﬁ clamp elements 20 alwa%ﬁé;uarantee a good

5
thermal cont3RPIeRMREFHEHApLOaG_Utel Sianpaies hMfdi i dtheits 16QMPXENYRY accordingly a

good thermaieghmiciireanectindiet siemtin P alentewaldsstddhrirdimhad, 15 because they can
react flexibly to thermal material expansions. Furthermore, the configuration of the ribs 14, 15 can

substantially be chosen arbitrarily, and this applies in particular to the outer diameter of the ribs 14, 15.

The maximuRigued hitisesstef taentipeEieserislel iiamiiay iesirieiatkaibherwiigure 3 shows the
results of a series of tests v_vhicﬂ w3as carried %With a heat tra{]sfer %peleo f the %;ﬁe shown in
Figures 1 a g férﬁ'}?ﬁo % éﬁ?eté{Pﬁ Wi’b 5 lES iﬁ'&g’ d O BRMIPRESt accumulator

(not detailedihd X arangfenpipsate widh mseelddrirmprrior 6 @4 2asuwaRsgd@ts a phase change
and electicAITEEHy. L ARG U E LB SUlba BN R L B PbPE S clements 20
between theysipd atemphhie anandie maneitizl sdrpderiatMeaanidtidiuesdigter mineedeand 15
eGSO Y F s R s fo i heana 6f St CooTing and SIS bsiRgasFReas follows:

quality of the connection produced with the aid of the clamp elements 20

between the pipe element 12 and the annular segments 16 and 18 was

determined over 115 melting/solidifying cycles. One cycle was sub-divided

here into four consecutive phases as follows:

1) isothermal heating at 280°C for 3 hours;

2) implementation of a temperature jump from 280°C to 330°C;

3) isothermal heating at 330°C for 3 hours; and

4) implementation of a temperature jump from 330°C to 280°C.

The temperature progressions T+, T1o, T30, Tso and T115 (the index
corresponds to the cycle number) in Figure 3 show that the time until there is
total introduction of the heat with a jump from 280°C to 330°C at the time “5

minutes” (phases 2 and 3) is kept almost constant over the number of cycles.
After approx. 35 minutes there is a state of equilibrium with all measurements.



1) isothermal heating at 280C for 3 hours; 2) implementation of a temperature jump from 280C to
330C; 3) isothermal heating at 330C for 3 hours; and 4) implementation of a temperature jump from
330C to 280C. The temperature progressions T1, T10, T35, -150 and T115 (the index corresponds to
the cycle number) in Figure 3 show that the time until there is total introduction of the heat with a jump

from 280C tor3#E s IEeHEMRPINIHLEESH (PlRaRasrAIaNAALiSdaRbaYpesseansiantoxer the number

of cycles. After approx._35 minutes there is a state of equilibrium with all measurements. -9 -
almost 0. Therefore the results show that the contact resistance between the
pipe element 12 and the annular segments 16 and 18 is practically

unchanged over 115 melting/solidifying cycles.



In this state the flow of heat on the lateral surface of the pipe element 12 is almost 0. Therefore the
results show that the contact resistance between t?a pipe element 12 and the annular segments 16
and 18 is practically unchanged over 115 melting/solidifying cycles. - 10 - CLAIMS 1. Latent heat
accumulator or thermo chemical accumulator comprising at least one heat transfer pipe (10) with a
pipe element (12) and a number of ribs arranged around the outer circumference of the pipe element
(12) and extending outwards (14, 15) and a storage material surrounding said heat transfer pipe (10),
characterised in that the ribs (14, 15) are formeG N%ular segments (16, 18) encompassing the pipe
element (12) and fastened to one another with a spring-elastic clamping device, in particular on two
annular segments %16, 18) respectively forming a half shell, wherein the at least one heat transfer pipe

(10) is arranded sub&&REARAL SRR RIRTQTARSTEIR SRemHrALRSCUBY /gl AR g Milator or
thermo cheméga apfABARteaRsTeRsivg (POTIRIM 4, wibarareisad i fhaidkertipbpingt d@gce has at

least one spring-elastic clamt)telement 20). 3. Latent heat accumulator or thermo chemical

accumulatorXEABAHH FE8UIR, BRRYEF L EHAY HiaNRe, AR PIRR LA TR Fled9mp elements (20)
are producedtentiBRjiogt@igerls (14, 15) and a storage material surrounding said heat

transfer pipe (10), characterised in that the ribs (14, 15) are formed on
annular segments (16, 18) encompassing the pipe element (12) and fastened
to one another with a spring-elastic clamping device, in particular on two
annular segments (16, 18) respectively forming a half shell, wherein the at
least one heat transfer pipe (10) is arranged substantially vertically within the

heat accumulator.

2. Latent heat accumulator or thermo chemical accumulator according to
Claim 1, characterised in that the clamping device has at least one spring-

elastic clamp element (20).

3. Latent heat accumulator or thermo chemical accumulator according to
any of the preceding claims, characterised in that the clamp elements (20)

are produced from spring steel.

4, Latent heat accumulator or thermo chemical accumulator according to
Claim 2 or 3, characterised in that each clamp element (20) is a flexible part
comprising a base section (28) and two clamp sections (30, 32) to be
extended over one another from opposite sides of the base section (28), end
sections (34, 36) preferably splayed apart from one another adjoining the
clamp sections (30, 32) and acting as a push-on aid.

5. Latent heat accumulator or thermo chemical accumulator according to
any of the preceding claims, characterised in that the annular segments (16,
18) are in the form of extrusion moulded profiles, the ribs (14, 15) extending in

the longitudinal direction of the pipe element (12).



4. Latent heat accumulator or thermo chemical accumulator according to Claim 2 or 3, characterised in
that each clamp element (20) is a flexible part com fising a base section (28) and two clamp sections
(30, 32) to be extended over one another from opposite sides of the base section (28), end sections
(34, 36) preferably splayed apart from one another adjoining the clamp sections (30, 32) and acting as

a push-on aig; 5. Liases1eahPacHmALSS 06 LIGSMACEIREN e PESHINAMRS PEsosMiMG Ny of the

preceding claims, characterised in that the annular segments (16, 18) are in the form of extrusion

moulded profiflsOfrBeiBEeeAing Claimadrhpragienissinihatdreseneeehife diBfent (12). -11-

6. Latent heai@eeumulaios®y thersrtebennabaeeymdator fecos]ingdenatoneitie preceding claims,
characterised in that the geometry of the pipe elementhglz and that of the annular segments (16, 18)
e

are matchedAOIET SHShINAUAS AR WA SRIMENES §heed® (RSt 1iNesRRiantabdRiaiy their entire
surface agaiggtiteespifscelagwnt{13e pipd-@leridiaatiagcumulator or thermo chemical accumulator
according to any of the preceding claims, characterised in that the ribs (14, 15) have branches. 8.
Latent heat accumulator or thermo chemical accumulator according to any of Claims 2 to 7,

characteriseql.in thatdfehaneutaicrReneaisr (36tHePhitArReHaABHIInedMISIEREr doLuriehy 268
encompassed by }h[ﬁ eclamge%lemevts (20).

anyo preceding claims, Characterised in that the ribs (14, 15) have
branches.
8. Latent heat accumulator or thermo chemical accumulator according to

any of Claims 2 to 7, characterised in that the annular segments (16, 18)
have clamping bars (24, 25) which are encompassed by the clamp elements
(20).

9. Latent heat accumulator or thermo chemical accumulator according to
any of the preceding claims, characterised in that the annular segments (16,
18) are produced from an aluminium alloy or from unalloyed aluminium, in

particular from alloys of aluminium groups 1xxx, 3xxx and 6xxx.

10. Latent heat accumulator or thermo chemical accumulator according to
any of the preceding claims, characterised in that the pipe element (12) is a

welded or a drawn pipe element.

11.  Latent heat accumulator or thermo chemical accumulator according to
any of the preceding claims, characterised in that the pipe element (12) is

produced from steel or from stainless steel.

12. Latent heat accumulator or thermo chemical accumulator according to
any of the preceding claims, characterised in that the storage material
surrounding the heat transfer pipe is a phase change material, in particular in
the form of salts and salt mixtures, in particular alkali metal nitrates, nitrites,
sulphates, carbonates, chlorides, hydroxides, bromides, thiocyanates and
fluorides or combinations of the latter, in particular anhydrous salts with a



9. Latent heat accumulator or thermo chemical accumulator according to any of the preceding claims,
characterised in that the annular segments (16, 183 re produced from an aluminium alloy or from
unalloyed aluminium, in particular from alloys of al %nium groups 1xxx, 3xxx and 6xxx. 10. Latent
heat accumulator or thermo chemical accumulator according to any of the preceding claims,

characterisemgltihgtéirgeRf e Aol 103G Jraldrthpa @@ WP alemani phassatent heat

accumulator or thermo ¢chemical accumulator according to any of the preceding claims, characterised
in that the pif@SHBAIIe ISR BRIBIELH IR &8 D From stainless steel. 12. Latent heat
accumulator or thermo chemical accumulator according to any of the preceding claims, characterised
in that the storage material surrounding the heat transfer pipe is a phase change material, in particular
in the form of salts and salt mixtures, in particular alkali metal nitrates, nitrites, sulphates, carbonates,
chlorides, hydroxides, bromides, thiocyanates and fluorides or combinations of the latter, in particular
anhydrous salts with a - 12 - melting temperature above 120C or salt hydrates with a maximum phase
transformation temperature of up to 200C.



