v

/ FORM 8 COMMONWEALTH OF AUSTRALIA PATNTS AGT 1952-69

i

DECLARATION IN SUPPORT OF A CONVENTION
APPLICATION FOR A PATENT OR PATENT OF ADDITION

In support of the Convention Application made for a

patent
patent-ef-additton
Installation for the Generation of an Outgging or Incoming
Heat Flow in a Bcdy of Low Thermal Conductivity

for an invention entitled

Full name and ad- I, Caspar O.H. Messner
dress of Declarant.

of Gut Rosenberg, CH-8714 Feldbach,
Switzerland

do solemnly and sincercly declare as follows:--

. - .. batent
1. Tam the applicant for the patert-of-addition,
(or, in the case of an application by a body corporiée)
4 -Famaunthorised-y

gﬁﬁ-ofagameﬁ'“‘mm‘ﬂﬁ*ﬂﬁmﬁen-mrﬁs-beha;f,

2. The basic application as defined by Section 141 of the Act was made in

the-apphcant-for He

Insert country and
date of basic appli-
cation and name of Switzerland on the

foreign applicant.
18 day of March 1987 by Messner Caspar O.H.

3.1 um the actual inventor of the invention referred to in the basic application.
(or where a person other than the inventor is the applicant)

Full name and ad- = o
dress of Inventor(s)  ~=

ef-

46~ He- aetual -inventer-of- the- Hvention and- the- facts—upon-whiek the-applicant
dsfare entitled-te-moke the-appliention-are-as-foHows:

4. The basic application referred to in paragraph 2 of this Declaration was the first
application made in a Convention country in respect of the invention the subject
of the application.

Declared at WM this Mmtéa" 4day of 4%&9 L

: ol .. T Sigrai.‘t.:;ré’;):fDeazirant LA
To: 000 .o ' ° . oo

.
- spar O.H. Messner
The Commissioner of Patents, Caspar, Qson & FERGUSON, SYDNEY,

VO Al il . P




(12) PATENT ABRIDGMENT  (11) pocumentNo. AU-B-13928/88
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 612634

(54) Title
INSTALLATION FOR THE GENERATION OF AN OUTGOING OR INCOMING HEAT FLOW IN A BODY
OF LOW THERMAL CONDUCTIVITY

International Patent Classification(s) .
(51)“ F244 002/34 F24J 002/04 F24J 003706

(21) Application No.: 13928/88 (22) Application Date : 17.03.88
(87) PCT Publication Number : WO88/07160
(80) Priority Data

(31)  Number (32)  Date (33) Country
CH 8700035 18.03.87 WO WORLD INTELLECTUAL PROPERTY ORGANIS ATION
(WIPO)

(43) Publiration Date ;: 10.10.88
(44) Publication Date of Accepted Application : 18.07.91

(71) Applicant(s)
CASPAR O.H. MESSNER

(72) Inventor(s)
CASPAR O.H. MESSNER

(74) Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

\56) Prior Art Documents
AU 500014 14104/76 F24H F24D

(57) Claim

1. Device for generation of incoming or outgoing heat flow in a
tody of low thermal conductivity less than 20 W/mK, suitable for absorgtion
or storage of heat by means of at least one heat-transfer layer
transversely disposed with respect to any natural or artificial
heat-transfer field within the body, in order to supply heat to or withdraw
heat from the body in one or more essentially parallel planes and to
transfer the heat to, c from, a heat-transporting medium, wherein the
layer comprises a material whose thermal conductivity coefficient is
greater than that of the body and which is thermally connected to the body,
and the layer is self-enclosed within individual transfer fields which are
formed depending on the type of heat inflow or outflow produced by the
heat-transfer medium, but is separated from any other heat-transfer layers.

33. A device suitable for storage and absorption or dispensing of
heat comprising:

a body of low thermal conductivity of less than 20 W/mK suitable for
storage and absorption of heat;

means for conveying heat from a heat transporting medium to the body,
wherien the conveying means includes a plurality of tubes for the flow of
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heat therethrough in each heat transporting layer and heat flows in the
opposite direction in each adjacent pair of tubes, and wherein each tube of
each adjacent pair of tubes is separated from the other tube by a space
that acts to interrupt a heat shunt therebetween;

at least one heat transporting layer thermally connected to the body
for supplying heat to and for withdrawing heat from the body in one or more
essentially paralle! planes, the at least one heat transporting layer
having a surface that is in direct thermal contact with the conveying means
for transferring the heat to and from the heat transporting medium; and

wherein the at least one heat transporting layer consists of a
material having a thermal conductivity coefficient greater than than of the
body, and wherein the layer iz positioned transverse to the direction in
which heat flows from the heat transporting medium to the body.
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(57) Abstract

To produce an outgoing or incoming heat flow in a body of
low thermal conductivity less than 20 W/mK (5) and of finite or
quasi infinite size; a device (20) is connected thermally on at least
part.of its surface to a monobloc (5) having a lower coefficient of
thermal conductivity. The device (20) preferably includes one or
more layers, for example sheets or tubes, manufactured from mate-
rials of high thermal conductivity, such as copper, aluminium,
gold, silver, etc. These layers are connected in turn either to heat
transport systems, such as the tubing (6) which carries the medium
for the heat input or output, or to elements suitable for converting
heat to electrical energy or vice versa. The device (20) is particular-
ly suitable for installations for the extraction of atmospheric or ter-
restrial heat.
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(57) Zusammenfassung

Um in einem Korper niedriger thermischer Leitfahigkeit kleiner 20 W/mK (5) endlicher oder quasi unendlicher
Grosse einen zu- oder abfithrenden Warmefluss zu erzeugen, wird eine Vorrichtung (20) mindestens teilweise an ihrer
Oberfldche mit dem Monoblock (5) thermisch verbunden, wobei die Vorrichtung (20) einen héheren Wirmeleitkoeffizien-
ten umfasst als der Monoblock (5). Die Vorrichtung (20) umfasst vorzugszweise eine oder mehrere Schichten, beispielswei-
se als Bleche oder Rohre ausgebildet, welche aus hochwérmeleitfahigen Werkstotfen, wie Kupfer, Aluminium, Gold, Sil-
ber usw., hergestellt sind. Diese Schichten sind weiter entweder mit Wirmetransportsystemen, wie medienfithrende Rohr-
leitungen (6) fiir die Zu- oder Abfuhr von Wirme verbunden, oder aber mit Elementen, welche zur Umwandlung der
Wirme aus oder zu elektrischer Energie geeignet sind. Die Vorrichtung (20) eignet sich insbesondere fiir Anlagen zur Ge-
winnung atmesphdérischer oder terrestrischer Wirme.




DEVICE SUITABRLE FOR FRODUCING A THERMAL FLOW INSIDE A THERMAL
INTEGRAL BLOCK

The present inventicn relates to a device capable of creating
heat flow within an integral thermal blaock of finite or quasi
finite dimensicns. The inventicn relates further to a system
incorporating a device suitable for emplaying or storing heat

inside a thermal integral block, as well as ta a system capable

of exploitina atmoaspheric or terrestrial heat. Such a system
moreaver permits by regulating the sur face temperatur= e.g. of a
block constituting a floor, the heating or coclineg of the

atmosphere enveloping such a thermal integral block.

Heat is fed or remcved by means of a system that by-passes the
heat floaw produced inside the integral block, such a system
cperating essentially at an angle to such black, wherefor the

propased device is also hereunder referred to as a heat shunt.

The problem of heat supply or remaval with respect to the

exploitation of heat issuing from atmaspheric (sclar and global

radiation, latent heat, heat caontained in the air, and in
meteoric and waste water) and terrestrial (earth, ground and
springs) scurces —- entails the comtemporary requirement of the

exploitation of energy that is renewable on a daily or yearly

basis.

The deveopment of concepts and processes relating to such eneray

exploitaticn which have to some extent, been proctected by
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intellectual property laws, has increased greatly' in recent
years. Purely terrestrial underarcund heat extraction methads
are technically feasible aonly if quasi-punctiform heat remaoval
methods are employed at the lowest points af drilled hcoles. It
terrestrial and atmaspheric heat is tc be captured, the latter
can be captured only very near the earth's surface. Such methaods

necessarily inter fere with lozal plant growth.

Numer cus arrangements involving the bivalent use af parking areas
or certain kinds of sports installations have been divected at
expleoiting terrestrial or atmaspheric energy, whereby at the same
time storage systems are utilized to an essentially large extent
in storing daytime heat and releasing it at night. In arder to
load the storage system or to maintain the surface in  an ice-—
free conditicon, heat is fed in general to systems that, designed

for specific uses, are protected by numercus patents.

Alsc known is an arrangement suitable far heating and cooling a

layer of bituminous material exposed to solar radiation, in
particular the top  layer of street pavement that features a
plurality aof heat exchange units disposed along the length of the
material layer to be heated and/ar caoled. Such units
incarporate two  fluid—-flow systems, of which the first serves to
transmit heat to and from the material layer to be heated and/or

canled, and the second serves ta transfer heat to and from a. heat
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storer.
The heat storer in this case may comprise the sub-structure of the
5 street and may consist in whole or in part of the earth removed during
construction of the street.
A heat transfer medium circulates through the fluid flow system in
order to transport heat from the material layer into the heat storer and
vice-versa, depending on whether the material layer e.g. is to be cooled in

10 the summer or heated in the winter. Both fluid-flow systems are disposed

*.*.." in vertical planes (German Patent DE-OS 34 07 927) published on 5 September

1635 in the name of Hans Krinninger.

Another concept involving the use of a massive absorber as a new Kind
of heating system for prefabricated concrete components, has been dealt
15  with exhaustively in SIA Bulletin "Industrial Construction", 4/82. 1In this
arrangement, energy is drawn from the environment in the form of heat by
absorbers that are actually large-surface heat exchangers.
cees Such heat energy is brought by means of a heat pump from a lower
temperature level to a higher temperature level, so that the resulting heat

20 energy can be used for heating purposes.




In this paper, the temperatures at the surface and in various layers
of a 30 cm steel-reinforced concrete wall exposed to the sun are plotted
5 against time and the phase shift of the temperature curve in the
fluid-filled absorber system is described. The output of the heat pump,
relative to the outer air temperature, given the heating temperature as a
system parameter, is illustrated.
In addition to a large area piping system, Swiss Patent CH-PS-661-340
10  published in the name of René Schéarer on 15 July 1987 proposes that further

*.*so* metallic contact plates be laid on top of a heat storage layer, such

<« contact layers being used today in surface heating technology.

. Common to all such systems is a heat removal procedure that is
effected through heat exchange pipes whose surface is, under certain

15 circumstances, enlarged by the employment of conventional ribs or plates

that serve to improve system performance. The quasi linear tubular system

cees i.e. one providing only limited surface coverage produces, inside a thermal

sese integral block or storage system, virtually cylindrical isotherms whose
linear transport capacity expressed as N/m2 K, does not correspond to an
*26 actual planar removal pattern having virtually parallel isotherms.

The plates proposed in CH-PS-601 340 moreover contain short-
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circuit elements since they redirect heat from the end of the tubing back
to the tube entrance.

It is thus the objective of the present invention to create a device
capable of producing inside a thermal integral block an incoming or
outgoing flow of heat, whereby the isotherms produced inside the thermal
integral block run virtually parallel to one another, and the heac conduits
run preferably at an angle to the heat flow produced in the thermal
integral block.

It is another object of the present invention to overcome or
substantially ameliorate the above disadvantages.

There is disclosed herein a device for generation of incoming or
outgoing heat flow in a body of low thermal conductivity less than 20 W/mK,
suitable for absorption or storage of heat by means of at least one
heat-transfer layer transversely disposed with respect to any natural or
artificial heat-transfer field within the body, in order to supply heat to
or withdraw heat from the body in one or more essentially parallel planes
and to transfer the heat to, or from, a heat-transporting medium, wherein
the layer comprises a material whose thermal conductivity coefficient is
greater than that of the body and which is thermally connected to the body,
and the layer is self-enclosed within individual transfer fields which are
formed depending on the type of heat inflow or outflow produced by the
heat-transfer medium, but is separated from any other heat-transfer layers.

There is further disclosed herein a device suitable for storage and
absorption or dispensing of heat comprising:

a body of Tow thermal conductivity of less than 20 W/mK suitable for
storage and absorption of heat;

means for conveying heat from a heat transporting medium to the body,
wherien the conveying means includes a plurality of tubes for the flow of
heat therethrough in each heat transporting layer and heat flows in the
opposite direction in each adjacent pair of tubes, ind wherein each tube of
each adjacent pair of tubes is separated from the other tube by a space
that acts to interrupt a heat shunt therebetween;

at least one heat transporting layer thermally connected to the body
for supplying heat to and for withdrawing hzat from the body in one or more
essentially parallel planes, the at least one heat transporting layer
having a surface that is in direct thermal contact with the conveying means
for transferring the heat to and from the heat transporting medium; and
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wherein the at least one heat transporting layer consists of a
material having a thermal conductivity coefficient greater than than of the
body, and wherein the layer is positioned transverse to the direction in
which heat flows from the heat transporting medium to the body.

The high-capacity heat transporting layer that transports heat in an
integral block of Tow conductivity, may consist of copper, aluminum, silver
or gold and its alloys and may be formed through the installation of semi-
finished products such as sheet or piping, through the casting of the
aforementioned metals into a composite structure, or by creating a sintered
body in which the highly conductive layer is produced through sintering in
situ.

The thermal integral block of finite or quasi finite dimensions
having it its heat transporting portion heat transport capacities between
20 and 200 WImZ, can be used

-- to capture and store atmospheric and terrestrial heat; to control
the temperature of the surrounding area

- in thermal process control in nonmetallic thick-walled containers
used in chemical and biochemical process technology

- in precise heating or cooling of the insides of mechanical
components while precluding lTocal temperature excesses e.g.




maintenance of coaling or heating in electronic equipment.

The bidimensicnal effect of heat flow through the heat conduction
layer permits the transfer of maximum specific heat outputs given

certain K. In this respect, the inventicn differs essentially

fraom' the direct installatiocn =f a heat exchanger charged with a
heat transport fluid, whereby the heat flow under ideal

conditions cccurs more ar  less linearly through heat exchange
pipes, and very often, in the casa of spherical containers, only

in quasi-punctiform fashicon.

The present invention ensures the maximum heat flow expressed in
N/ml thraugh a thermal integral block of any finite or quasi
finite length through the optimal desian of a heat flow occurring

during either the feeding or the remcoval of heat.

Throughout the «course of development of this system have arisen
applications for capturing atmaspheric and earth-bound eneragy,
such as - those of large systems wused in chemical/biclogical
process technolagies and in machine construction. In such
applicaticons, the transport of heat using a transport fluid,

whereby 'in special circumstances even steam heat can. be directly

used, has gained significance.




In the case of industrial applications involving precision
praducts ar electronics, heat can be transported electrically by

the Joules effect or removed by means aof a Pelletier—element.

Should the heat exchange pipe registers installed to facilitate

the forward and return flow of  the heat transport medium and

cannected to the heat conducting surface acting &s a shunt be
arranged in parallel fashion, the heat transport medium is
permitted to cool or heat during farward movement through the

thermal integral block up to the point of return, in such a way
that there ensues, aover tﬁe entire width and in the corresponding
directicon, a unifoarm tempéerature gradient between the forward and
return flows. The highly conductive feed or removal layer should

under such circumstances cover the entire area to be affectiaed.

Shauld, an the ather hand, the heat exchange pipes be disposed
aver the heat shunt area in hairpin fashicon, wherein forward and
return flaw occurs on  the same side, or in meandering fashion,
wherein forward and return flows fan ocut from one feed point, é
heat field, praduced as the heat transport medium changes
temperature over its course, differs fram that of the adjacent
locp and dictates‘that the more Highly conductive layer that acts
as a heat shunt be discontinued by suitable means at the boundary
separating it from the adjacent heat field. Otherwise, a heat

bridge would be formed, which would create a shart-circuit that
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would markedly diminish the heat removal ability of the system.

Should a thermal integral black be aperated in bivalent made so
as to permit starage/loading or discharge, or, alternatively, the

supply of surface heat or its remaval (atmospheric callector), a

n

ompromise must be found respecting the geometrical laydut of the
highly heat—conductive heat shunt layer and the opticnal
cperating conditions for a caollector or starer. Depending on
local canditicns, several heat shunts can be installed in

positicns that lend themselves to varicus kinds of applications.

The heat shunt connects the heat flow cccuring inside the thermal

integyral block with the heat exchanger.

In order to permit removal of the entire quantity of heat
Brought to the block, the heat conductican capacity = @ oo . A wo

should carrespond at least to the heat flow to be captured in the
integral block & enMai . Athmbl if higher temperature
deviations and attendant lower effectiveness are, to be avﬁided.
The layer craoss—secticn, being thus defined, would then have
merely to be cannected to the heat exchanger, and could extend
laterally away from such  heat exchanger to the middle o=f the
intermediate space separating the adjacent heat exchange pipe, to

return to the point of arigin. Such an embodiment of the heat




shunt would however, present technical difficulties and be
generally tox expensive. The primary practical applicatiocn far
such a heat shunt would be to serve in  the capture of
atmospheric/terrestrial eneray by means of storage/collectars.
The optimal quantity that could be captured by the caollectaor

would be determined by 1local climatic conditions. Such a

D]

quantity ranges between 20 and 150 H/m; and fluctuates, according
to weather conditions, between very wide 1limits. An important

factor in the generally bivalent cperation is the capacity of the

underaground storage system Tt release energy. In a cantinuaus
cperation, such capacity lies between A dW/mi,  which is the
maximum conductivity of very dense rack and A 0.2W/mk, which

represents the conductivity of dry earth, and is subject to only

very mincar variations.

Shcould excsss energy be withdrawn from undergrcocund storage, i.a.
there be excessive O K between the heat transporting medium and
the underground, there exists during increased heat removal from
the sur face the danger of ice  formation, which can be countered
by a reducticn in the heat lass per unit of ares ar by increasing
the caverage (heat shunts 1located deeper, the existence of
possibly a greater number of heat shunts to accomodate s=zascnal

loss).

In the winter semester heat loss from the surface of unusad areas
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such as parks, etc. with attendant icing, can be avoided by the use of an
insulating cover, in some cases, such surfaces can be iced for recreational
purposes.

Another use for the proposed device consists in the storage and

5 retrieval of energy in the form of heat, whereby in the event of an excess
of heat, a thermal integral block can be very efficiently heated, and the
warmth can be retrieved when required. The smallest temperature
differences can serve the purpose of storage or retrieval and additionally
the amount in storage, which can be increased through the inclusion of
10 special storage bodies employing latent heat, is considerable, since such
amounts can be utilized very effectively.
In the case of mobile thermal integral blocks e.g. such as those
arranged on railway cars, a local thermal shift can be envisaged.
In general, the proposed device i.e. the heat shunt permits the feed
15  or removal of heat in low-conductive media, which was in conventional
processes and systems possible only at considerable expense or given
extremely favourable conditions.
A preferred form of the present invention will now be described by
. oe way of example with reference to the accompanying drawings, wherein:
t
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Accordingly a device is provided for the generation of an incoming or
outgoing heat flow in a body of low thermal conductivity of less than
5 20 W/mK, suitable for absorption or storage of heat by means of at least
one heat-transporting layer, in order to supply heat to or withdraw heat
from the body in one or more essentially parallel planes and to transfer it
to, or from, a heat-transporting medium, characterized in that the layer
consists of a material whose thermal conductivity coefficient is greater
10 than that of the body and which is thermally connected to the body and that
*s*se* the layer is self-enclosed within the individual transport fields which are
formed depending on the type of heat inflow or outflow produced by the
** *  heat-transporting medium, but is separated from other heat-transporting
layers.
15 The invention is uescribed with reference to the examples depicted in

the following drawing figures:
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Drawing 1. The schematically represented structure of a heat
shunt with variaticns:

a) heat transfer by means of heat exchanger using heat transport
fluid

by electrical heat transport.

Drawing Z. The vertical secticn of a massive abscorber —— heat

exchange according to:

Drawing Za: as a daily or annual storage system installed
directly cocn a rock base.
Drawing Zb: an artificial daily starer on top of an earth

or csediment base serving as an annual storage

system.

Drawing 2 Top view of pipe layout
Drawing Za: parallel-laid pipes, with flow in The same
directicon

Drawing 3t: hairpin.pipes.

Drawing 3c: meandering pipes.

Drawing <a-d Vertical sections through embadiment variaticns of

the heat remaoval and heat exchange layers.

d



= Phase shift of the graph of the cutside air

w

Drawing

temperature in the abscrber circulation system.

Drawing €& Phase cshift of the temperature graph inside a massive

absorber/storer.

Drawing 7 — Schematic representation af the flow conditicns in

the heat removal system.

Drawing 8 — Annual cycle of the atmospheric enerqy supply.

5]

Drawing - Temperature curves as a function of depth bhelow the

earth s surface, in different seasans.

Schematically represented in drawing la is a devicz according to
the invention, which essentially embraces heat conducting heat
remcval or feed layer 20, .such device arranged inside and
thermally connected toc a thermal integral block 5. Layer 20 is
thermally e.g. connected to tubular conduit 6a, in which a heat
transport medium flows to/from  a heat pump Za (not shown) and

to/from a heat source 4a cr hesat user <a.

Analogously, drawing 1b shows layer 20, attached to which at the

ends =T - an adge 6b has been a valtage line, e.g. connected

 A{‘




through power sacurce 4b.

The heat produced by the electricity running along the edge sirip
of layer 20 1is conducted . through this layer toc the integral
block. Similarly, heat may, through the use of a Pelletier-—
Element (not shown), be drawn from the integral block by means of

an electric current.

Drawing 2 depicts in vertical section the basic  structure of a
massive absarber/cstorer in alternative a, an top of a rock that
acts as a rock storage system 15 (L = 1.75 — 4,68 W/mK)  ov b, an

top of earth or sediment 1& (A <Q.8 W/mK).

The bare rock is covered with a flat layer 17 of dense cement
(A 21.16 — 1.4 W/mK) in arder to form a suitable pipe—laying

sur face 20.

Earth or  sediment is conszlidated by stamping in loose rocks and
by being covered with 1lean concrete 18 (A ~ 0.8 W/moK) and
developed into an opticnal second pipe—bearing sur{ace Z0. The
daily starer 19 having a thermal conductivity A =1.16 - 1.4 Wa/¥

is embodied as a massive reainforced concrete plate <of highly

campressed concrete whose thickness corresponds @ to the daily
stoarage requirement but is any case at least 13 om.

The heat removal and heat exchange layer having a heat
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conductivity at 1least 100  times that of the massive
absorber/storage block is formed by heat transport fluid conduits
& and the heat conducting layer 22 that covers as fully as

possible the removal plane and is ccnnected to the former in such

a way as to facilitate heat «conducticon, both of which being
constructed preferably of copper having a thermal conductivity afA~
400 W/mk.

Thus, a structure is created that can tSe considered a heat shunt.

Warmth from the outside enters through the material of storer 19

into the heat conducting material layer, whaose isAr 200 = 400
W/mk. The layer, e.g. in the form of connected plates 22, is
very thin, e.g. 0.1 - 1mm, and permits the transfer of the

arriving heat batches into small cross sections that are designed
ta take into account the values A for the storer and A for
the metal, which is preferably Cu, in any direction. Such heat
is transferred to the heat abscrbing water by means of forced
canvection. Thus is provided an elegant means of shunting heat.

in any direction.

The heat conducting layer " should be  joined to  the underlying

(]

layer as well as ta the overlying concrete layer sooas ¢
preclude pore faormation and to conduct heat.  The remcval of heat
and the transfer of the latter from the transport medium can take

place either in a single plane suitable for conducting




atmospheric aor terrestrial heat in accordance with Drawing Za or
in two phases in  accordance with Drawing 2Zb which, sgparately,

serve to capture absorhed or stared heat.

The absarbing top layer 21 con the surface whose conductivity is

A~ 1.2 W/mk should, together with the wunderlying layers that
serve as a bed, be constructed given respect to the primary
functieon, e.g. that of rocad surface, etc. The thickness o7 layer
Z1 should be such that surface temperature differences, i.e. the
temperature differenzes ozcuring on the surface, are not dztected
in the pipes ar the thermal shunt (e.g.< 2KY. The absarbing
area can itself be constructed so as to better absorb solar
radiaticon if tar, paint, dark additives or passibly a layer 24 of

asphalt or dark natural rock, is applied.

The massive storage block shaould be insulated against  heat laoss
to the outside or against drawing heat from adjacent buildings by
means of & heat stop 28 (AKQ.6 W/mK) composed of expanded clay
aggregate or «aother weather-resistant material and sunk to a
suitable depth, sz as to permit the heat tao flaow essantiallyronly

at right angles to fhe absorbing top surface.

If, due to low cutside temperatures, heat is drawn from the

e o ey 1m



starer through the absorbing surface, such an undesirable heat
flow —an be reduced by the employment of an insulating cover 25

(A<0.1 W/mK) that can be cocntrolled by temperature or radiaticn-—

sensitive devices and be zapable of being ralled away.

Drawings 2a, b and < give the cutlines of three different
embodiments of a quasi  two—dimentional remaoval layer inside a
heat exchanger that constitutes a massive absorber/starer S. The
pipe diameter depends upon the hourly flow requirement, whereby
the cross—secticns should, in arder to avoid pump energy losses

and flow rates >4 m/s, be =f adequate siz=.

In order ta ensure the optimal wuse of latent and convecticonal
heat in condensate and meteoriz water congregating at top layer
21, wr its spticnal covering 24, the surface should be as water-—

repellant as possible and sufficiently sloped.

Drawing 2a shows a heat exchanger having parallel, unidirectional
flow, i.e. prefeed at 26 on one side and return/delivery/27 on

the other.

Even flaow through the register is ensured by directing the flaw

£
i

forward. or  backward according to Tichelmann ar by the use o
bilaterzl connected blocks of large cross—section that sarve tao

-

equalize pressure. In the removal plane, the temperature rises




steadily up to the exit side. Heat remaval sheets 22 can hence

completely cover the entire area.

In the hairpin register showns in drawing 3b, which features flaow
paths of equal length and which is thus able to ensure, withaout
additional expense, the flow of equal gquantities of fluid, fields
of differing temperature occcur in the forward flow  and return
flow legs. Heat conducting layer 22 must, 1in consequence; be
separated at 28 medially between the pipes by a space of 3 — 10
mm. The width af the plate field can be changed by alternating
the arrangament «f haivpin pairs.

The meandering arrangement according to Drawing 3o facilitates
the coaverage of  complex areas. The fields «f differing
temperature, however, increacse in complexity, and the dispositiaon
of the uncircumventable zcones 28 separating the plates for the
purpase of discaouraging the mutual influence of the indiwvidual

heat fields, becomes less predictable.

In the case of the quasi three dimensional removal of heat from
the spatially practically unbounded rock  staorer 15, such
temperature fields are, compared to the withdrawal of heat from

the atmosphere, of subsidiary impartance.

Drawings #4a-d show in secticn embodiments of the heat exchanger.




The most cost—effective and adaptable systems are basically those
using commercially availble copper pipes and sheets, examples of

which are shown in drawings 4a and b.

The space between the - pipes, or rather, the effective width of
the heat absorbing plates 22 that direct flaw to the heat

exchanging pipes 6a, i.e.

effective width x 1.16 (Conductivity = 1.16 of the cover plate
400

Z1/plates 22 — conductivity A =400) i.e.

for tﬁe extreme pipe separating spaces 1000mm or 200 mm

or pipe axis half distances S00 mm 100 mm

minus effective pipe zaone 40 mm 20 ‘mm

= effective plate area 460 mm 70 mm

the plate thickness becomes approx > 1.2mm > O.Zmm.

The heat conducticon—connection to  fluid conduits embadied as
pipes 6 can be ensured through ‘adequate coverage with
longtitudinally ar crass—crimped sheeting embodi ed as
"continuous" heat-conducting layers 22 0.18 to.0.4 mm thick.

Flat sheets can also be attached, by mewns of welding or
soldering to pipes €Ea as prefabricated sectiocns. The space

separating the pipes and thickness of the plates should be

T,
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optimized for varying applications in

material and construction costs,  whereby

spaces are especially suitable far parallel,

registers.

Drawing 4c shows a rectangular baox 29,

struts ar spacers and - that produces an ideal

rigidity of such rectangular box 29 first being

concrete sets.

In drawing 4d, dual layered, welded

rallbond—elements which are naot

form through {liow cross—sections

such heat eaexchangers, conduction  pipes €a

sheets 22 and are primarily suited

accardance

stiffened on the

sheets,
welded taogether,

30 of adequate dimensions.
are

for

with local

small pipe—separating

unidirectional pipe

inside by
flaw pattern, the

ensured when the

o so—called
are widened to
In

combined with

fluid—conveying

unidirecticnal parallel registers accarding to drawing Za.

The heat flowing to the absocrbing surface is dependent upon
salar radiation and, with regard to glabal radiatiocn and latent
heat as well as conventiacnal heat, upon the tsmperature of the
sur face. The quantities aof such heat forms are determined ‘
largely by local climatic conditions and - by the supercocling ~;

capacity of the collector.

.
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Although daily highs and mid-week values for salar and glabal
radiation throughout the course of a year are known to have held

true for a great number of gecgraphical localities, such as e.c.

appear in the handbook "Climatic Data for Energy Engineering-
July 1981 to Jun 1985", of the SMa, thesa give aonly an
approximation of tha practical energy capture capacity of a
system.

Hence, in a climatically ideal locatisn, f(regular maturing of
corn to the cob state) an energy capture based an  the datva given
of.100 W/m-.:L should be appropriate.

The supply of latent heat of convectively transported meteoric
water and heat being subject 2 dew conditions, fluctuating
frequently over time and the quantity of which varying within
broad limits renders impossible the estimation of the total

atmospheric energy supply.

The daily cycle «of the external heat supply is shifted, timewise,
due tz the inherent inertia of the absorber system according to
Drawing § and in far greater measure to the spead at which the

massive storer accaording to Drawing €, is loaded.

The optimal 10 - 12 hour shift of the maximum extraction rate to
the external air minimum is pxesible in the case of limited heat

withdrawal given a rock storer 15, and is ensured by the use of

s
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an artificial daily storer 19 having sufficient storage capacity.

The bivalent function of the system 1is revealed in the five
operaving modes shown in Drawings 7a—e. In Drawing 7a, no heat
is withdrawn. System 1 is not operaticonal. The taotal ebsaorbed
atmospheric energy flows into rock storer 15 in Drawing 2a oar
into daily storer 139 &and to a lesser extent into the earth ar
sediment 18  (Drawing 2b). Shiould the extraction system be
cperating, then either (as in Drawing 7b) only part of the
abszrbed energy or (as in Drawing 7c) the e2ntire quanvity of
eﬁergy can be withdrawn, whereby in case b)) the =xcess flows into

the storer.

Complete extraction with insufficient absarpticn and partial
voiding of the storer is represented by Fig. 7d. If, as a
consequence of seasonal change, as in Drawing 8, the atmospheric
energy becomes unuseably small, then only the terrestrial heat

according to Drawing 7e can be utilised. Heat loss through the

absarbing sur face should be minimized through an insulating layer

25. If further withdrawal layers are present underneath the

daily staorer aczaording to.Drawing Zb, the heat can be withdrawn.

A precondition to the  amount of terrestrial heat that can be
retrieved per unit area from rock storer 1S aor from sediment 16

is that of the homcgeniety and isotropism of the storages mass.
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Such conditions are present conly under certain circumstances; as

a rule, reock is integumentary, anisctropic, may contain water-—

bearing veins, is of unevan depth, may contain scoil and sediment
and, unless the scil undergoes expensive testing for
thermophysical characteristics, hardly admits of assessment.
Only the heat exchanger emplaoyed to extract atmospheric energy
can be utilized to the greatest extent possiblé. The extractian
rate of 100 Wm—= chaosen as the idezl rate should be adequate in
the casa of hard raock having greater thermal caonductivity and

high heat content.

Massive absarber/heat exchanger S can be smbadied as -anal beds
or load bearing surfaces for the purpose of extracting heat from
flowing water, preferably hot waste water. The prefabrication
of high—load b=aring e.g. prestressed concrete elements permits

the installation of special heat exchange—extrasticon layers that

incarporate poorly defarmable conduit systems €a whaose
defarmability increases during setting af the surrounding
concrete. In such prefabricated elements, the heat exchangeré
are, together with forward and vreturn flow fconnection

distribution) boxes, espezially well protected and ‘the heat

conducting connectiocn with the concrete is assured.

If sufficient open areas without intensive plant growth are

available, the installation of an extraction layer of limited




cutput (Z0-80 W/m3) in soil of 1low conductivity A= 0.3 - 0.7)

can be ecancmical.

The bare extraction layer is laid at a depth of 20-50 cm and is
cavered  with standard copper sheets suitable for vertical
construction (2 X 1 m, 0.55 mm thick) that are crimped in the
center in the longditudinal directicn so as to be able to clip
anto the pipe register. Such sheets serve as a heat shunt. The
extracticn layer 1is next covered over with fill and then with

topseil, and planted.

From these consideratiaons, one can derive thé following
quantitative principles ta gqovern the cénstruction of  <the
described system:

1. The temperature curves and thus the temperature fluctuations
occuring at  a depth X which 1is the distance measured from
the open absorbing surface, are given by the envelopes
accarding to Drawing 9.

2. In order for the daily periodicity (Daily cycle) aof the
energy absorbed by the open abscorber surface to be utilised,
the fluid conduction system such as e.g. area represented in
Drawings S and &, must be set wout at depths that are

measured in decimeters.

When installing such a system the desired phase shift (Drawing 3)

&



must be taken intso account, that is dependent upan the frequency

of the excitation temperature coscillaticon as well as  the
temperature awiiducztivity ccocefficient of the absarber/storage
material. If n is the oscillation coefficient, t time, % depth
and a the temperature «conductivity coefficient, such a phace

shift can bhe expressed by the relaticnship

-

cos (nt - now)
aVx

The phase <chift 1increaszes as depth % increases oscillatvion
coefficient n and as the thermal conductivity cocefiicient Pk

the absorber storage material decreases.

The heat energy to be extracted becomes, given a =zelected
installaticon depth x, a questiocn of the size of the open
absorbing surface and of that of the fluid transport system, its

cancstruction and constitution.

A further secaondary conditi;n that should be taken into account
is that «=f the selection of the installaticn depth %, when the
temperature bocundaries at suszh depthk = are known. The eanvelcpes
of the daily temperature «curves —-— which are analogous tao the
yearly temperature curves in Drawing 3 define +the installation

zane, in which such limits are to be anticipated. On the

/v,‘
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‘ ordinate indicating the temperature in °C, are given for the data

31.1, 20.4, 31.7 and 31.10Q temperature curves demendent upcn the

i distance

¢

from the surface of the earth.

The optimal exploitaticn of the annual cycle of the energy

absorbed by the open absorbing surface 1s subject fo

‘ analogous principles relating to the choice of installatian

| It

is «abvious that, given such conditicns, the factor o

depth, as formulated in point 20

storage capacity should be acc-orded far grezater importancs.

hi=z case, haowever, the choice of installation depth x

)

as opposed to point &, subject to construction—-related

expense and; if need be, an increased amcunt of displaced

soil.

4. Such

technical viewpoint, it would be desirable <tz install at

considerations would indicate that from a purely

4 4+

least a number of fluid transport systems at various depths

to carrespond ta the periedicity number relating to the

abscrption of heat from the open atmosphere.

There would be tws such numbers -— cne for the daily cy:-le anrnd

annther for the yearly cycle. UWhether it will serve any purpcse

R
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in the future tc add to such cycles, remains to ba seen.

The factars that effectively influence the entire problem and

contribute to the choice of saolution are technical or constant,
but are purely eccnomic ones, such as material costs, waqges,
constructicn Specificaﬁians, enviracnment, etc. Since these
factors are subject ta constant change, optimalisation will

always necessitate further embodiments.

All =f the individual compenents and individual distinguishing
features described in the disclasure and/or drawings, as well as
permutaticns, cocmbinatiocns and variaticons therecf, are inventive.
The same haolds trusz far n components and indiwvidual

ti

distinguishing features having the values n=1 o n e .
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The claims defining the invention are as follows:
1. Device for generation of incoming or outgoing heat flow in a
body of low thermal conductivity less than 20 W/mK, suitable for absorption
or storage of heat by means of at least one heat-transfer layer

transversely disposed with respect to any natural or artificial
heat-transfer field within the body, in order to supply heat to or withdraw
heat from the body in one or more essentially parallel planes and to
transfer the heat to, or from, a heat-transporting medium, wherein the
layer comprises a material whose thermal conductivity coefficient is
greater than that of the body and which is thermally connected to the body,
and the layer is self-enclosed within individual transfer fields which are
formed depending on the type of heat inflow or outflow produced by the
heat-transfer medium, but is separated from any other heat-transfer layers.

2. Device according to claim 1, wherein the thermal conductivity of
the at least one layer is at least fifty times as great as that of the body
of low thermal conductivity.

3.  Device according to claim 1, being connected to a solid-fluid
heat exchanger with heat-transfer preferably taking place through a pipe
conduit circulation system comprising a circulating pump and an energy
consumer or generator, such as a processing plant or a heat pump, a heat
exchanger/vaporizer of which is either connected to said heat-transfer
medium conduit or is formed directly by the heat exchanger installed in the
body of low thermal conductivity.

4. Device according to claim 1, being connected, in a manner
permitting heat-transfer, to a Pelletier element or Joule resistance
element, and the heat-transfer results at least partially in generation of
electrical energy.

5. Device according to claim 1, wherein a cross section wa of
the at least one heat-transfer layer, corresponds to a higher conductivity
A,wwaccording to the equation

A th Mbl

where ch Mb] is the cross section of the heat flow to be affected in the
body having the lower specific condirtivitu 2
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6. Device according to claim 1 wherein at least one heat-transfer
layer being connected in such a way as to conduct heat with the surrounding
body of low thermal conductivity, is made of highly conductive material
such as copper, aluminum, silver, gold and/or an alloy of these metals, an
aluminide, a silicide, & modification of carbon and/or a plastic with high
heat conductivity.

7. Device according to claim 1, wherein the heat-transfer layer is
made of cast-in metals with high thermal conductivity, such as copper,
aluminum, silver, gold and their alloys.

8. Device according to claim 1, wherein the heat-transfer layer is
formed by the addition, in layer form, of powdered or granulated materials
such as copper, aluminum, silver, gold, modified plastics, aluminides
and/or silicides and by subsequent after-treatment such as, for example,
sintering, reactive cross-linking. :

9. Device according to claim 1, wherein a heat absorption or
storing body used to exchange heat at a thermal boundary surfaces of the
body has in its interior, almost parallel to said surfaces, highly
conductive layers and preferably connected with heat exchangers in such a
way as to conduct heat.

10. Device according to claim 1, wherein the body of low thermal
conductivity which is used bivalently for heat exchange at a thermal
boundary surfaces of the body and for heat storage has, for the purpose of
capturing the heat flow alternatively for collection or storage operation,
several layers with higher heat conductivity which lie one behind the other
in the direction of heat flow.

11. Device according to claim 10, wherein pipes which carry the
heat-transfer medium are laid out in the heat-transfer layer in the pattern
of a register at intervals of 5 to 120 cm.

12. Method for operating a device according to claim 1, wherein the
body of -low thermal conductivity, as a storage device, is, bivalently,
charged by adding heat or discharged by withdrawing heat through the layer
with high thermal conductivity.

13. Method for operating a device according to claim 1, wherein the
body of low thermal conductivity can, bivalently, release heat to the
environment or absorb heat in the form of radiation, contact heat or latent
heat, through regulation of the boundary surface temperature.
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14. A device according to any one of claims 1 to 11 for the
generation of an incoming or outgoing heat flow in an earth bounded
absorption or storage body which is used for obtaining atmospheric or
terrestrial heat, with a duct system for the transport of a heat-transfer
fluid which is placed in the absorption or storage body, wherein:

the absorption or storage body includes at least one removal layer
made from a heat conductive material which extends perpendicular to the
natural heat flow and over a surface defined by the duct system, and which
is heat connected with the duct system and the absorption or storage body.

15.  Device according to claim 14, having a thermal energy storage
device encompassed by naturally occurring soil and with a liquid-carrying
conduit system installed in concrete and/or in soil which system is
connected with the concrete and/or soil in such a way as to permit exchange
of heat, wherein the conduit system consists of a material whose thermal
conductivity coefficient is A > 200 W/mK and this conduit system is
connected in such a way as to conduct heat with at least one removal layer
which is self-enclosed or network-like, with this removal layer having a
thermal coefficient which is at least 80 or 100 times greater than that of
the concrete or soil material surrounding said layer.

16. Device according to claim 14, wherein the storage capacity of
the thermal energy storage device corresponds to the fluctuations in heat
supply and demand during the day, i.e. permits a natural charging of the
storage device by the higher heat supply during daytime and a postponed
heat removal, corresponding to the demand at the lower nighttime
temperatures or to the lower rates for electric power, for direct heating
or refilling a hot-water heater.

17. Device according to claim 14, wherein transportation surfaces
such as streets, paths, ramps, steps and parking areas are constructed as
the thermal energy storage device which, in addition to the load-bearing
capacity suitable for the transportation surfaces, also has the capturing
capacity and thermal conductivity to function as an optimal atmospheric
heat collector/storage device and to permit removal or return of the stored
heat to compensate for the fluctuations of the heat supply during the day
and the demand for heat for home heating or the preheating of water for
general use.

18. Device according to claim 17, wherein an absorbing Tayer exposed
to the open atmosphere is designed as a radiation absorber, in particular a

¥ TMSARk/0161E
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black surface obtained e.g. by blacking, paint, asphalt coating, dark
concrete additives, a covering of dark artificial or natural stone, with a
heat conductivity of A> 0.8 W/mK and with a thickness of 2 - 20 cm,
preferably 6 - 8 cm, good water wettability and an inclination of 1° - 5°.

19. Device according to claim 17, wherein a flow of air over the
open surface is ensured by artificial ventilation, preferably by the
existing exhaust air from a building or buildings, or by the design of the
air supply system.

20. Device according to claim 15, wherein the absorbing layer
covering the heat removal layer consists of concrete with a thermal
conductivity of A = 1.0 - 1.4 W/mK.

21. Device according to claim 15, wherein the thickness of the
absorbing layer covering the pipes carrying the heat-transfer medium is
between 2 c¢m and 40 cm, in order to reduce surface temperature differences
in the area directly affected by the heat exchangers through which the
heat-transporting fluid flows.

22. Device according to claim 15, wherein a covering layer beneath a
heat removal plane is connected, in such a way as to conduct heat, with
underlying rock by means of a concrete filling with a thermal conductivity
of A> 1 W/nK.

23. Device according to claim 15, wherein an artifical daytime
storage device, preferably of concrete or massive masonry with a thickness
of at least 15 cm, is constructed on a foundation of soil or sediments with
a thermal conductivity of A> 0.8 W/mK, in order to satisfy a thermal
capacity which corresponds to storage requirements.

24, Device according to claim 15, wherein an insulating cover is
provided to cover the soil.

25. Device according to claim 14, wherein the storage device
comprises side walls at least some of which include partially insulated
removal planes. i

26. Device according to claim 14, wherein the removal layer
comprises two metal sheets which are welded together in such a manner that,
by mechanical, pneumatic and/or hydraulic dilation of the surfaces which ?
are not welded together, channels are created which serve to carry the heat ;
exchanger fluid and have openings at the ends which can be connected to the
inlet and return lines.

O,
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27. Device according to claim 14, wherein the removal layer is
connected with one or more filat, essentially rectangular pipes for carrying
the heat exchanger medium which are preferably stiffened by spacers or

internal supports dividing them into sections.

28. Device according to claim 14, wherein the thickness of the
storage layer is 15 to 80 cm, for example 18 - 50 cm, if required 30 cm,
preferably 20 cm, and that the storage layer comprises concrete.

29. Device according to claim 14, comprising a solid body with a
thermal conductivity coefficient of 0.5 - 5.0 W/mK, and an end surface
which is, for example, essentially flat, in particular masonry, concrete or
rock, and a layer of material which has a thermal conductivity coefficient
of 200 to 400 W/mK connected with the end surface of said solid body in
such a way as to conduct heat, in order to draw off heat flowing into this
end surface through the layer of material and to do this essentially
parallel to said surface.

30. Method for operating a device according to claim 14, for the
purpose of obtaining atmospheric heat, wherein the surface temperature is
adjusted, for outputs between 20 and 200 N/m2 to a temperature which, in
the case of solar and global radiation, contact or latent heat transfer, is

2. 2° to 7° K lower than the prevailing air temperature, the dew point or the
.'..:: temperature of meteorological water.
':-: H 31. Method according to claim 30, wherein heat is removed in open
¢*e*%«  areas - for instance, lawns - which are used insignificantly or not at all
ceccen for growing plants, and the underlying ground, such as soil, sediment or
T rock, is used as a terrestrial storage device, with the removal layer being
at a depth of 5 - 50 cm, in order to ensure that if removal takes place
only from the underlying ground, the covering layer prevents any 10ss on
.:...5 the surface, even if the outside temperatures are low.
RITLN 32. Method according to claim 30, wherein the heat of groundwater or
o waste water flows is utilized by placement of the energy storage device
‘.:5" above, in, or below such flows.
33. A device suitable for storage and absorption or dispensing of
heat comprising:
.:::‘: a body of low thermal conductivity of less than 20 W/mK suitable for
e+, ¢ storage and absorption of heat;
v means for conveying heat from a heat transporting medium to the body,
wherien the conveying means includes a plurality of tubes for the flow of
o ",.,;“'
5 S
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heat therethrough in each heat transporting layer and heat flows in the
opposite direction in each adjacent pair of tubes, and wherein each tube of
each adjacent pair of tubes is separated from the other tube by a space
that acts to interrupt a heat shunt therebetween;

at least one heat transporting layer thermally connected to the body
for supplying heat to and for withdrawing heat from the body in one or more
assentially parallel planes, the at least one heat transporting layer
having a surface that is in direct thermal contact with the conveying means
for transferring the heat to and from the heat transporting medium; and

wherein the at least one heat transporting Tayer consists of a
material having a thermal conductivity coefficient greater than than of the
body, and wherein the layer is positioned transverse to the direction in
which heat flows from the heat transporting medium to the body.

34. The device of claim 33, wherein the at least one heat
transporting layer covers entirely each of said plurality of tubes.

35. A heat transfer device substantially as hereinbefore described
with reference to the drawings.

DATED this TWENTY-NINTH day of APRIL 1991

Caspar O.H. Messner

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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Internationales Aktenzeichen PCT./ CH 88 / 00060

l. KLASSIFIKATION DES ANMELDUNGSGEGENSTANDS (bei mehraren Klassifikatlonssymbalan sind allé anzugeben) 6

Nach der Internationalen Patentklassifikation {IPC) oder nach der nationalen Klassifikation und der IPC

mcia F 24 J 2/34; 2/04; 3/06

1l. RECHERCHIERTE SACHGEBIETE

Recherchierter Mindestprufstoff’

Klassifikationssystem

Klassifikationssymbole

Int. Cl 4

F 24 J; EQ0L C; F 24 D; F 28D

Recherchierte nicht zum Mindestprufstoff gehorende Veroffentlichungen, soweit diese

unter die recherchierten Sachgebiete fallen

111, EINSCHLAGIGE VEROFFENTLICHUNGENS

Art® Kennzelchnung der Verdffentlichung!l,sowelt erforderiich unter Angabe der mafigeblichen Teile12 Betr. Anspruch Nr,13
Y| DE, A, 3407927 (KRINNINGER) 5. September 1985, 1,2,5-7,
siehe Zusammenfassung; Anspriiche 1-3,6,11; 14,26,
Seite 13, Zeilen 16-28; Seite 14, Zeilen 28,32

(in der Anmeldung erwdhnt)

29-31; Seiten 1.8,19; Figur 1

)4 M. Biackstrim et al.: '"Kdltetechnik'", 3. umgear- 1,2,5-7,
beitete und erweiterte Auflage, herausgegeben 14,26,28
1965 von Verlag G. Braun (Karslruhe, DE) 32
Seite 343, siehe Tabelle 9.08a '"Kupfer,
"Aluminium", "Beton", "Granit'" und "Bitumen"

A UsS, A, 2584573 (GAY) 31. Januar 1950, 3,9-11,
siehe Spalte 3, Zeilen 22-36; Figuren 1,3 13,17

A UsS, A, 4117305 (COLTEN) 26.
siehe Zusammenfassung; Figur 1

September 1978, 4

A F. Weber: '"Messen, Regeln und Steuern in der 12

Liftungs - und Klimatechnik",

* Besondere Kategorien von angegebenen Veréffentlichungen‘o:
A" Verodffentlichung, die den allgemeinen Stand der Technik
definiert, aber nicht als besonders bedeutsam anzusehen ist

"E* dlteres Dokument, das jedoch erst am oder nach dem interna-
tionalen. Anmeldedatum verdffentlicht worden ist

"L" Veréffentlichung, die geeignet ist, einen Prioritdtsanspruch
zweifelhaft erscheinen zu lassen, oder durch die das Verof-
fentlichungsdatum einer. anderen im Recherchenbericht ge-
nannten \eroffentlichung belegt werden soll oder die aus einem
anderen besonderen Grund angegeben ist (wie ausgefiihrt)

Q" Veréffentlichung, die sich auf eine mindliche Offenbarung,
eine Benutzung, eine Ausstellung oder andere Malnahmen
bezieht

“P'* Verdffentlichung, die vor dem internationalen Anmeldeda-
tum, aber nach dem beanspruchten Prioritatsdatum verdffent-
licht worden ist

i
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Spatere Veroffentlichung, die nach dem Internationalen An-
meldedatum oder dem Prioritatsdatum verdffentiicht worden
ist und mit der Anmeldung nicht kollidiert, sondern nur zum
Verstandnis des der Erfindung zugrundeliegenden. Prinzips
oder der ihr zugrundeliegenden Theorje angegeben ist

Veroffentlichung von besonderer Bedeutung; die beanspruch-
te Erfindung kann nicht als neu oder auf erfinderischer Tatig-
keit beruhend betrachtet werden

Veroffentlichung von besonderer Bedeutung; die beanspruch«
te Erfindung kann nicht als auf erfinderischer Tatigkeit be-
ruhend betrachtet werden, wenn die Verdffentlichung mit
einer oder mehreren anderen Verdffentlichungen dieser Kate-
gorie in Verbindung gebracht wird und diese Verbindung fiir
einen Fachmann naheliegend ist

Verdffentlichung, die Mitglied derselben Patentfamilie ist

IV. BESCHEINIGUNG

Datum des: Abschlusses der internationalen Recherche

7. Juni 1988

Absendedatum des internationalen Recherchenberichts

07 JUL 1388

Internationale Recherchenbehdrde

Europdisches Patentamt

Unterscheitrdes bevpllynachtigten Bediensteten
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111,EINSCHLAGIGE VEROFFENTLICHUNGEN (Fortsetzung von Blatt 2)

Art * Kennzeichnung der Verdffentlichung, soweit erforderlich unter Angabe der malgeblichen Taile

Betr, Anspruch Nr.

A DE,
A |cH,
A FR,
A FR,
A DE,
A | FR,
A Wwo,
E |cH,

(in
A | DE,
A DE,
A EP,
A | FR,
A FR,
A us,
A | DE,
A DE,

herausgegeben 1965 von VDI-Verlag
(Diisseldorf, DE) seite 18, siehe Zeilen
6 bis 12

A, 2825684 (A. SEEGER) 20. Dezember 1979,
siehe Seite 7, Zeile 23 - Seite 8, Zeile 6;
Figur 1

A, 656451 (STEINER SILIDUR) 30. Juni 1986,
siehe Zusammenfassung, Figuren 1-4

A,

2310539

(SVENSKA FLAKTFABRIKEN)

3. Dezember 1976, siehe Figuren 1,4

A, 2479957 (LAMARQUE) 9. Oktober 1981,
siehe Seite 4, Zeilen 9-11; Figur 1

A,

2840389

(FELDKAMP GEB. MOHLENKAMP)

27. Marz 1980, siehe Seite 9, Zeile 22 -
Seite 10,
Seite 13, Zeile 3; Figur 3

A,

2270442

Zeile 3; Seite 12, Zeile 18 -

(TECHNIP) 5. Dezember 1975,

siehe Anspriiche 1,3; Figuren 1,2

A,

81/0044

5 (ALOSI) 19. Februar 1981,

siehe Zusammenfassung; Figur 1

A,

661340

(SCHARER) 15. Juli 1987

der Anmeldung erwdhnt)

A,
A,
A,
A,
A,
A,
A,

A,

2919855
2003394
0017846
2531192

2574911

4314772
3024201
3214102

(KOHLER) 20. November 1980
(THERMO-BAUELEMENT) 6. August 1970
(DIER) 29. Oktober 1980
(ESCONDEUR) 3. Februar 1984
(AMIAND).20. 3uni 1986

(LESTRADEN) 9. Februar 1982
(EMMERICH) 21. Januar 1982

(ARIZONA-POOL) 20. Oktober 1983

3,15,16,23

18,34

20

25

36

37

38,39
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ANHANG ZUM INTERNATIONALEN RECHERCHENBERICHT
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In dicsem Anhang sind die Mitglieder der Patentfamilien der im obengenannten internationalen Recherchenbericht angefiihrten
Patentdokumente angegeben. )

Die Angaben iibér die Familicnmitglieder entsprechen dem Stand der Datei des Europiiischen Patentamts am 24/06/88

Dicse' Angaben dienen nur zur Unterrichtung und erfolgen ohne Gewihr.
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CH-A- 656451 20-06-86  Keine
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SE-A- 7604250 . 07-11-76
" FR-A- 2479957 09-10-81  Keine :
©0E-A- 2800389 27-0380  Keine |
©FR-A- 2270442 05-12-75  BE-A- 828759 06-11-75

DE-A- 2520101 20~11-75
Us-A- 3996749 14-12-76
GB-A- 1513572 07-06-78
CA-A- 1032425 06-06-78
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WO-A- 8100445 19-02-81 EP-A- 0034144  26-08-81
CH-A- 661340 15-07-87 Keine |
DE-A- 2919855 20-11-80 Keine
DE-A- 2003394 06-08-70 US-A- 3683152  08-08-72
. GB-A- 1295626  08-11-72

AT-4.8 310225  15-08-73 r
EP-A- 0017846 29-10-80 DE-B- 2916166  27-11-80
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FR-A- 2531192 03-02-84 Keine
FR-A- 2574911 20-06-86  Keine

Fiir niihere Einzelheiten zu diesem Anhang : siehe Amtsblatt des Europilischén Patentamts, Nr,12/82
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In diesem Anhang sind die Mitglieder der Patentfamilien der im obengenannten internationalen Recherchenbericht angefihrten
Patentdokumente angcgeben.

Die Angaben iiber die Familienmitglieder entsprechen dem Stand der Datei des Europiischen Patentamts am 24/06/88

Diese Angaben diencn nur zur Unterrichtung und erfolgen ohne Gewiihr.
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angefiihrtes Patentdokument Verdffentlichung Patentfamilie Verdffentlichung
US-A- 4314772 09-02-82 Keine
DE-A- 3024201 21-01-82 Keine
DE-A- 3214102 20-10-83 Keine

Fiir niihere Einzelheiten zu diesem Anhang : siche Amtsblatt des Europiiischen Patentamts, Nr.12/82




