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Description

Technical Field of the Invention

[0001] The present invention relates to a modular hy-
brid wall assembly module supplied with temperature ad-
justment installations. Optimal adjustment of radiant
heating and/or cooling panels with supporting construc-
tional elements, design of which is adjustable for heat
load values according to different geographical and en-
vironmental conditions, is proposed for both interior and
exterior walls of residential and commercial buildings.

Background of the Invention

[0002] Effective adjustment of ambient temperature in
interior spaces of the buildings is an important issue for
solution of which many methods are proposed since
years.
[0003] Use of hot water radiators is a method which
has solved the problem of utilizing dangerous surfaces
with very high fuel incineration temperatures e.g. stoves.
But the contact with the radiator surfaces is still danger-
ous for individuals, since the radiator surface tempera-
tures are still high for a comfortable contact. Touching
the radiator surface unintentionally may lead to accidents
followed by possible injuries and damages because of
unexpected and sudden discomfort.
[0004] Additionally, the problem of heating the air using
only limited hot surfaces of the conventional radiator, and
limiting the heat transfer only with an amount of radiation
and mainly utilizing natural convection keeps the con-
ventional radiator being still a weak solution for the ideal
temperature adjustment. Thus, the temperature profile
throughout the room was still highly variable and still dis-
comfortable, unhealthy and unpredictable.
[0005] Utilizing air conditioners and heaters/coolers
with blowers may be considered as an alternative solu-
tion for diminishing the differences across the tempera-
ture profile throughout the room, which is convenient es-
pecially for the articles. However, these devices generate
a continuous and often unhealthy airflow arising from
forced convection, which disturbs people exposed to it.
[0006] Embedding pipes into the floor, ceiling and walls
is another approach to support the heating and/or cooling
of the rooms with larger heat transfer surfaces. This also
helps in utilizing fluids with temperature values closer to
the ambient temperatures, hence, the injury and accident
risks were reduced. Earlier, the technique has been ap-
plied using rigid flow paths including concrete or metal
pipelines embedded into walls and covering them with
alum or plaster during construction of the building wall.
This approach bears the problem of high reparation costs
of leakages, which can be fixed only with an expensive
destruction.
[0007] Later, the industry came up with more practical
solutions like modular panels with pre-mounted pipelines
(AT405429-A and EP 2397322-A2), or mounting and

plastering of heating mats or pipes on existing walls (All-
Form™ by USH Innovationen GmbH, Germany). This
approach helps with installation of heating/cooling sys-
tems on an existing wall, but still does not support the
acquisition of flexible and convenient radiant panel mon-
tage along with the construction of supporting construc-
tional elements at the same time.
[0008] In a constructional manner, it is not very possi-
ble to think the broadly used heating/cooling panels apart
of the wall concept itself. The heat losses and gains
through the wall structure are calculated and used while
developing civil projects. Therefore the existence and
properties of a heating/cooling panel is highly dependent
with the properties of the wall itself.
[0009] The vital parameters such as insulation type,
insulation thickness and distance between pipes, should
be considered whilst calculating the heat transfer rates
and investment costs, yet the panels in the market are
provided in only a few standard types instead of being
engineered according to the important variables e.g. sev-
eral constructional details and climate conditions.
[0010] This leads to improper adjustment and lack of
optimization of energy, cost and comfort between the
panels and existing constructional properties of the build-
ing. Furthermore, separate and irrelevant applications,
projects and labor following each other increase the costs
and time losses dramatically.
[0011] The external thermal insulation of the buildings
in a post constructional phase requires extensive labor
and the applied insulation tends to show a low perform-
ance compared to project predictions. This is because
of the highly possible imperfections and defects caused
by difficult workmanship. Additionally, these defects
shorten the efficient lifespan of the insulation dramatical-
ly.
[0012] Even though some examples of hybrid modular
products, which provide insulation and supporting con-
structional elements at the same time are available on
the market, none of them provides heating and/or cooling
systems integrated with supporting constructional ele-
ments.
[0013] WO2011146024A1 describes a hybrid wall as-
sembly module according to the features of the preamble
of claim 1.
[0014] The present invention therefore provides a
modular wall assembly which makes a quick montage of
radiant heating system and supporting constructional el-
ements at the same time, enabling time, labor and instal-
lation economy, thus low cost.

Objects of the Invention

[0015] One of the prominent objects of the present in-
vention is to provide a modular hybrid wall assembly sup-
plied with temperature adjustment installations.
[0016] Another object of the present invention is to min-
imize the energy consumption of buildings by optimal de-
velopment, production, adjustment and montage of radi-
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ant heating and/or cooling panels with supporting con-
structional elements which are proposed for both interior
and exterior walls of buildings in a modular manner.
[0017] Another object of the present invention is to pro-
vide an optimal adjustment of radiant heating and/or cool-
ing panels with supporting constructional elements which
are proposed for both interior and exterior walls of build-
ings.
[0018] Another object of the present invention is to pro-
vide alternative embodiments for improved adjustments
which fit to variable requirements and duties including
heating, cooling and mechanical support necessities of
the buildings regarding the environmental thermal con-
ditions and the position and function of the wall in the
building.
[0019] Another object of the present invention is to min-
imize the financial and time costs of construction by pro-
viding climatic installation, insulation, supporting struc-
tural elements and internal and external plastering in a
complete solution.
[0020] Another object of the present invention is to min-
imize the static load of the buildings by supplying wall
elements with lower densities.
[0021] Another object of the present invention is to
eliminate the jacketing requirements in a post construc-
tional phase and eliminating the economic losses and
insulation defects caused by difficult workmanship during
jacketing.
[0022] Another object of the present invention is to pro-
vide condensation control on the wall surfaces while re-
lieving the gas transfer through the walls.
[0023] Another object of the present invention is to pro-
vide thermal comfort by heat transfer predominantly via
radiation.
[0024] Another object of the present invention is to pro-
vide comfortable living spaces via minimizing the factors
which harm the thermal comfort; by keeping surfaces in
the room at convenient temperatures and maintaining
thermal balance conditions between human body and its
surroundings.
[0025] Another object of the present invention is to pro-
vide improvement to the energy efficiency as an energy
transferring system.
[0026] Additional objects can be understood even
more clearly by scrutinizing the following specifications
and detailed descriptions throughout the text.

Summary of the Invention

[0027] The present invention relates to a hybrid wall
assembly module for use in construction of buildings ac-
cording to claim 1. The invention also pertains to a mod-
ular hybrid wall assembly comprising at least two of the
aforesaid modules.

Brief Description of the Figures

[0028] Accompanying drawings are given solely for the

purpose of exemplifying a hybrid wall assembly whose
advantages over prior art were outlined above and will
be explained in detail hereinafter:

Fig. 1 demonstrates an exploded view (a) and cross-
section view (b) of an embodiment for the hybrid wall
assembly module according to the present invention.

Fig. 2 demonstrates an exploded view (a) and cross-
section view (b) of another embodiment for the hybrid
wall assembly module according to the present in-
vention.

Fig. 3 demonstrates an exploded view (a) and cross-
section view (b) of a hybrid wall assembly module

Fig. 4 demonstrates an exploded view (a) and cross-
section view (b) of a hybrid wall assembly module

Fig. 5 demonstrates an exploded view (a) and cross-
section view (b) of a hybrid wall assembly module

Fig. 6 demonstrates a perspective view and detail of
another embodiment for the hybrid wall assembly
module according to the present invention.

Fig. 7 demonstrates a perspective view and detail of
another embodiment for the hybrid wall assembly
module according to the present invention, wherein
perspective view and detail of the piping montage is
schematically shown on the hybrid panel.

Fig. 8 demonstrates an exemplary arrangement of
the hybrid wall assembly formed by two modules ac-
cording to an embodiment of the present invention.

Fig. 9 demonstrates another exemplary arrange-
ment of the hybrid wall assembly formed by two mod-
ules according to an embodiment of the present in-
vention.

Detailed Description of the Invention

[0029] Referring now to the figures outlined above, the
invented modular hybrid wall assembly is designed to
have extreme flexibility according the environmental con-
ditions and desired specifications.
[0030] An exploded view (a) and cross-section view
(b) of an embodiment for the hybrid wall assembly module
(23) according to the present invention is shown in Figure
1. The module (23) comprises a channeled internal in-
sulation material (4) with open profile pipe channels (16)
on it ; a radiation plate (2) to be furnished before the in-
sulation material (4) which again includes open profile
pipe channels (15) and which can be formed according
to the pipe geometry; a pipe (3) to be located between
the open profile pipe channels (16) on the insulation ma-
terial (4) and those on the radiation plate (2); a fore plate
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(1) with open profile pipe channels (14) thereon, which
is the complementary item of the panel structure; wall
main constructional element (5); external insulation (7)
external plaster (8) and chemical adhesives to fix the
aforementioned parts together.
[0031] The height and width of the panel module (23)
vary according to the floor height and room dimensions
on the architectural project. The wall main constructional
element (5), external plaster (8) and external insulation
(7) thicknesses also vary according to the architectural
project requirements and selected materials. Aluminium
foil can be utilized as radiation plate (2) material to pro-
vide a more even temperature distribution throughout the
wall surface.
[0032] The distances between pipes (3) and the thick-
ness of insulation material (4) can be considered as func-
tions of heat load on the building and of the properties of
several materials used in the wall module (23). Any in-
sulation materials e.g. XPS (extruded polystyrene), EPS
(expanded polystyrene) or rock wool can be utilized in
modular hybrid wall assembly modules (23) which are
subject to the invention.
[0033] The pipe (3) material is preferably selected from
plastic derivatives e.g. PE (polyethylene) or PP (polypro-
pylene). The pipes (3) can be distributed between the
open profile pipe channels (14) on the fore plate (1) and
the open profile pipe channels (16) on the insulation (4);
or as an alternative, they can be located exclusively in
the fore plate (1). The geometrical properties of the pipes
(3) e.g. diameters and wall thicknesses can be varied
according to the embodiment and selected wall assembly
system. Void volumes can be allocated in the module
(23) for sanitary and wiring installations.
[0034] Another embodiment for the modular hybrid
wall assembly module (23) is shown in Figure 2. In this
embodiment a hybrid wall system is assembled using
wall blocks (10) in the form of bricks made of alternative
materials, i.e. kiln, pumice concrete, autoclaved aerated
concrete can be utilized as the main constructional ele-
ment instead of monoblock supporting elements. Pipes
(3) are located into closed profile pipe channels (17) in
a drywall fore plate (9). An unchanneled internal insula-
tion material (6) can be located behind the fore plate (9)
in order to prevent heat flow between the wall and the
pipes (3). The panel assembly module (23) comprising
the fore plate (9), pipes (3) and the unchanneled internal
insulation material (6) that are to be mounted to the wall
blocks (10) used as the main construction element. The
montage is to be completed after attaching the external
insulation (7) and external plaster (8).
[0035] Another embodiment, not forming part of the
invention, which is shown in Figure 3, is the hybrid wall
assembly module (23) where a sandwich insulation wall
material with filling is employed. This embodiment also
comprises a panel system with pipes (3), an unchanneled
internal insulation material (6) and a fore plate (9) with
closed profile pipe channels (17); along with a sandwich
wall main constructional element (11), an isolated sand-

wich light construction element made of a convenient in-
termediate insulation material (12) and an external plas-
ter (8).
[0036] Another embodiment, not forming part of the
invention, which is shown in Figure 4, comprises a mod-
ule (23) with pipes (3), unchanneled internal insulation
material (6), fore plate (9) with closed profile pipe chan-
nels (17); a low heat transfer coefficient main construc-
tional element (13) and an external plaster (8). Here, the
utilization of a low heat transfer coefficient main construc-
tional element (13) eliminates the necessity for additional
external insulation layers, thus simplifying the assembly.
[0037] Another embodiment, not forming part of the
invention, which is shown in Figure 5, differs from the
latter embodiment with the removal of the internal insu-
lation behind the panel module (23). This module (23)
comprises pipes (3), a fore plate (9) with closed profile
pipe channels (17), a main constructional element (13)
with low heat transfer coefficient and an external plaster
(8).
[0038] Another embodiment shown in Figure 6 is
based on a different context compared to the aforemen-
tioned assemblies. The radiant module (23) comprises
a fore plate (9) with closed profile pipe channels along
with an unchanneled internal insulation material (6), and
the supporting constructional elements are implemented
through a supporting profile (18). This profile (18) offers
a void space (19) between the radiant panel and the sup-
porting constructional elements. The void space (19)
serves with extra thermal insulating properties and en-
hances the humidity optimization.
[0039] Figure 7 schematically demonstrates the piping
montage of the hybrid wall element. Hybrid wall modules
(23) are mounted to the hybrid panel montage profiles
(20). In this manner, adjacent layers of the hybrid wall
assembly modules (23) of any of the aforementioned em-
bodiments are to be combined and set up. Said montage
profiles (20) enable robust fixation of the modules (23)
in horizontal direction.
[0040] In preferred embodiments, the lower partitions
of the wall assembly lack heating / cooling panels in order
to reserve space for distribution and collection fittings for
fluid flowing through the pipes. In order to obtain surfaces
compatible with the rest of the wall assembly, installation
of the fittings is to be followed by covering of these par-
titions with cover panels (28), which do not comprise
pipes.
[0041] As comprehensively shown in Figure 7, condi-
tioned fluid inlet (26) to the panels and conditioned water
outlet (27) from the panels are fitted to the main distributor
return line (25) and main distributor departure line (24),
respectively. Thus, the fluid circuit is closed. Among
many other alternative junction fittings, use of splitting
(29) and combining (30) T fittings are possible for distri-
bution and collection of conditioned fluid throughout the
invented modular hybrid wall modules (23) and assem-
bly, but it is not limited with those two fittings.
[0042] The advantageous structure of the hybrid wall
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assembly modules (23) enabling easy to fit connection
therebetween forms a further aspect of the present in-
vention. Figure 8 shows the montage of an embodiment
of the hybrid wall assembly as described above with the
help of Figure 3. Figure 8 (a) and (b) show perspective
view with detail and horizontal cross section representa-
tion of the assembly to provide an explicit comprehension
of the montage in snap fitting manner. The figure shows
the montage of two hybrid wall modules (23) by interfer-
ence of the protrusion of the module (23) on the right
hand side into a recess of the module on the left hand
side. The contact surfaces (31, 32) between the said pro-
trusion and recess may be reinforced using chemical ad-
hesives for enhanced substantiality. Each of the modules
(23) comprises a longitudinal recess (41) in one end, and
a longitudinal protrusion (42) on the opposite end extend-
ing through the vertical direction (y) for modular snap
fitting between numerous wall modules (23). This object
can be achieved, for instance by axial shift of any inter-
mediate layer, i.e. insulation material (11) in horizontal
direction (x) such that the recess (41) and protrusion (42)
as referred might appear in the end sections of the mod-
ule (23). Those skilled in the art would readily appreciate
that these recess (41) and protrusion (42) sections may
alternatively be formed by axial displacement of the main
constructional element (11) or by way of suitably sizing
any intermediate layer of the module structure.
[0043] Figure 9 shows another montage embodiment
of the aforesaid hybrid wall assembly. Figure 9 (a) and
(b) show perspective view with detail and horizontal cross
section representation of the assembly to provide an ex-
plicit comprehension of the montage in snap on manner.
The figure shows the montage manner of the hybrid wall
assembly by arranging matching modules by fitting rel-
atively protruding and recessing levels together. The con-
tact surfaces (33, 34) between the modules (23) may be
reinforced using chemical adhesives for enhanced sub-
stantiality. In this embodiment, one or a group of layers
are axially shifted relative to the rest of construction ele-
ments so that the aforesaid protrusion (42) and recess
(41) parts would be formed in longitudinal end sections.
[0044] As a further aspect, in the snap fitting region (A)
as depicted in Figures 8 and 9 provided is the perpen-
dicular contact surface(s) (31) of the collateral modules
(23) which are not linear such that horizontal contact sur-
faces (32) are formed by virtue of the snap fitting struc-
ture. This arrangement may easily be achieved through,
for instance by way of the axial displacement of any in-
termediate layer of the modules (23) in horizontal direc-
tion (x) as explained above.
[0045] The wall assembly modules (23) which are to
be produced beforehand are then aligned one by one
between the profiles attached to the floor and ceiling.
Juxtapositioning walls are easily fixed to each other in a
snap fitting manner. The radiant panels are thermally
conditioned by means of the circulated water from the
distributive and collective lines in the dedicated lower par-
tition. The installation of the fittings is followed by obtain-

ing compatible surfaces with the cover panel (28) which
does not comprise pipelines. The predominantly radia-
tive heat flows via the fore plate due to the heating / cool-
ing fluid flowing through the pipes (3). Internal insulation
materials (4,6) behind radiation plates (2) as mentioned
in certain embodiments aim to minimize the heat losses
through the wall assembly. The supporting main con-
structional elements (5, 10, 11 and 13) serve as the main
body of the modular hybrid wall assembly. The distance
of the insulation material (4, 6) from the wall assembly
surface can depend on the project design necessities.
The insulation material can either be placed around the
middle of the layers constituting the wall assembly, or
they can be placed near any of the both surfaces of the
assembly.
[0046] The materials to be used in the invented hybrid
modular wall assembly, their positioning and thickness-
es, distances between pipes, dimensions of the wall mod-
ules and embodiments may vary according to the con-
structional, thermal and economical optimization neces-
sities of related projects.
[0047] By means of the invented modular hybrid wall
assembly addressed above, the separation of indoor
spaces and construction of external walls is obtained
along with an efficient radiant heating / cooling system.
This hybrid assembly presents a complete solution for
technical problems including climatization, construction
and insulation as well as robust fitting in between sepa-
rate modules (23).

Claims

1. A hybrid wall assembly module (23) for use in con-
struction of buildings comprising a fore plate (1, 9),
a main constructional element (5, 10, 11, 13) and a
heat exchanger system having a number of pipes
(3) serving as conduits for a heating or cooling fluid
and an internal insulation material (4, 6) between the
pipes (3) and main constructional element (5, 10, 11,
13), wherein the pipes (3) are placed in-between said
fore plate (1, 9) and main constructional element (5,
10, 11, 13), and said fore plate (1, 9), heat exchanger
system and main constructional element (5, 10, 11,
13) being fixedly attached to form an integral wall
module (23) adapted to form a hybrid wall assembly;
and characterized in that the module (23) further
comprises a recess (41) and protrusion (42) in ver-
tical ends thereof extending along vertical direction
(y) for snap fitting of one module to another so as to
form a modular hybrid wall assembly wherein said
fore plate (1,9) and internal insulation material (4)
comprise open profile channels (14,16) for receiving
said piping (3), and wherein the module (23) further
comprises

- an external insulation material (7), and
- an external plaster layer (8) in outermost sec-
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tion of the module (23).

2. A module (23) according to claim 1 wherein the main
constructional element (5, 10, 11, 13) is in the form
of a monoblock supporting element or bricks.

3. A module (23) according to claim 1 further compris-
ing a radiation panel (2) having open profile pipe
channels (15) which panel is placed between the fore
plate (1, 9) and pipes (3).

4. A module (23) according to claim 3 wherein the ra-
diation panel (2) is in the form of an aluminum foil.

5. A module (23) according to claim 1 further compris-
ing a void layer (19) formed by a number of profiles
(18) between the piping (3) and main constructional
element (5, 10, 11, 13).

6. A module (23) according to claim 1 further compris-
ing a montage profile (20) adapted to engage two
collateral modules (23) from upper- and lowermost
horizontal ends thereof.

7. A module (23) according to claim 1 wherein at least
one of the layers of main constructional element (5,
10, 11, 13) and insulation material (4, 6, 7, 12) is
axially shifted relative to the rest of the layers in hor-
izontal direction (x) such that a recess (41) and pro-
trusion (42) in vertical ends of said module (23) ex-
tending along the vertical direction (y) for snap fitting
of one module (23) to another are formed.

8. A module (23) according to claim 1 wherein the pipes
(3) are made of plastic.

9. A modular hybrid wall assembly comprising a mod-
ule (23) according to any of the preceding claims.

10. A modular hybrid wall assembly according to claim
9 wherein the assembly comprises a snap fitting re-
gion (A) having perpendicular and horizontal contact
surfaces (31, 32) between two modules (23), said
perpendicular contact surface(s) (31) is arranged not
to be linear along the cross-section of the module
(23) for reinforcement of the assembly.

Patentansprüche

1. Hybrides Wandsystemmodul (23) zur Verwendung
beim Bau von Gebäuden, umfassend eine Vorder-
platte (1, 9), ein Hauptbauteil (5, 10, 11, 13) und ein
Wärmetauschersystem mit einer Anzahl von Rohren
(3), die als Leitungen für ein Heiz- oder Kühlfluid die-
nen, und ein Innendämmungsmaterial (4, 6) zwi-
schen den Rohren (3) und dem Hauptbauteil (5, 10,
11, 13), wobei die Rohre (3) zwischen der Vorder-

platte (1, 9) und dem Hauptbauteil (5, 10, 11, 13)
verlaufend angeordnet sind, und wobei die Vorder-
platte (1, 9), das Wärmetauschersystem und das
Hauptbauteil (5, 10, 11, 13) fest angebracht sind und
dadurch ein integrales Wandmodul (23) bilden, wel-
ches zur Bildung eines hybriden Wandsystems aus-
gelegt ist; und dadurch gekennzeichnet, dass das
Modul (23) des Weiteren eine Aussparung (41) und
einen Vorsprung (42) an seinen vertikalen Enden
umfasst, die sich in vertikaler Richtung (y) erstre-
cken, über die zur Bildung eines hybriden modularen
Wandsystems ein Modul an einem anderen verrast-
bar ist, wobei die Vorderplatte (1, 9) und das Innen-
dämmungsmaterial (4) offene Profilrillen (14, 16) zur
Aufnahme der Rohrleitungen (3) umfassen, und wo-
bei das Modul (23) des Weiteren folgendes umfasst:

- ein Außendämmungsmaterial (7), und
- eine äußere Putzschicht (8) im äußersten Ab-
schnitt des Moduls (23).

2. Modul (23) nach Anspruch 1, bei dem das Haupt-
bauteil (5, 10, 11, 13) in Form eines Monoblock-Tra-
gelements oder in Form von Ziegeln vorliegt.

3. Modul (23) nach Anspruch 1, des Weiteren umfas-
send eine Strahlungsplatte (2) mit offenen Rohr-Pro-
filrillen (15), wobei diese Platte zwischen der Vor-
derplatte (1, 9) und den Rohren (3) angeordnet ist.

4. Modul (23) nach Anspruch 3, wobei die Strahlungs-
platte (2) in Form einer Aluminiumfolie vorliegt.

5. Modul (23) nach Anspruch 1, das ferner eine Hohl-
raumschicht (19) umfasst, die durch eine Anzahl von
Profilen (18) zwischen den Rohrleitungen (3) und
dem Hauptbauteil (5, 10, 11, 13) gebildet wird.

6. Modul (23) nach Anspruch 1, des Weiteren umfas-
send ein Montageprofil (20), welches derart ausge-
legt ist, dass es zwei kollaterale Module (23) an de-
ren obersten und untersten horizontalen Enden um-
greifen kann.

7. Modul (23) nach Anspruch 1, bei dem mindestens
eine der Schichten aus Hauptbauteil (5, 10, 11, 13)
und Dämmungsmaterial (4, 6, 7, 12) bezüglich der
restlichen Schichten in horizontaler Richtung (x) axi-
al verschoben ist, so dass sich eine Aussparung (41)
und ein Vorsprung (42) in den vertikalen Enden des
Moduls (23), die sich in vertikaler Richtung (y) er-
strecken, bilden, über die ein Modul (23) an einem
anderen verrastbar ist.

8. Modul (23) nach Anspruch 1, bei dem die Rohre (3)
aus Kunststoff hergestellt sind.

9. Hybrides modulares Wandsystem, umfassend ein
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Modul (23) nach einem der vorhergehenden Ansprü-
che.

10. Hybrides modulares Wandsystem nach Anspruch 9,
bei dem das System einen Verrastungsbereich (A)
mit senkrechten und horizontalen Kontaktflächen
(31, 32) zwischen zwei Modulen (23) umfasst, wobei
die senkrechte(n) Kontaktfläche(n) (31) zur Verstär-
kung des Systems derart angeordnet ist bzw. sind,
dass sie über den Querschnitt des Moduls (23) hin-
weg nicht linear verläuft bzw. verlaufen.

Revendications

1. Module d’ensemble paroi hybride (23) destiné à être
utilisé dans la construction de bâtiments, compre-
nant une plaque avant (1, 9), un élément de cons-
truction principal (5, 10, 11, 13) et un système
d’échangeur de chaleur ayant un nombre de tuyaux
(3) servant de conduits pour un fluide de chauffage
ou de refroidissement et un matériau d’isolation in-
terne (4, 6) entre les tuyaux (3) et l’élément de cons-
truction principal (5, 10, 11, 13), les tuyaux (3) étant
placés entre ladite plaque avant (1, 9) et ledit élément
de construction principal (5, 10, 11, 13), et ladite pla-
que avant (1, 9), ledit système d’échangeur de cha-
leur et ledit élément de construction principal (5, 10,
11, 13) étant fermement fixés pour former un module
de paroi d’un seul tenant (23) adapté pour former un
ensemble paroi hybride ; et caractérisé par le fait
que le module (23) comprend en outre un évidement
(41) et une saillie (42) dans des extrémités verticales
de celui-ci s’étendant le long d’une direction verticale
(y) pour l’encliquetage d’un module à un autre de
façon à former un ensemble paroi hybride modulaire,
ladite plaque avant (1, 9) et ledit matériau d’isolation
interne (4) comprenant des canaux à profil ouvert
(14, 16) pour recevoir ladite tuyauterie (3), et le mo-
dule (23) comprenant en outre

- un matériau d’isolation externe (7), et
- une couche de plâtre externe (8) dans la sec-
tion la plus à l’extérieur du module (23).

2. Module (23) selon la revendication 1, dans lequel
l’élément de construction principal (5, 10, 11, 13) se
présente sous la forme d’un élément de support mo-
nobloc ou de briques.

3. Module (23) selon la revendication 1, comprenant
en outre un panneau de rayonnement (2) ayant des
canaux de tuyau à profil ouvert (15), lequel panneau
est placé entre la plaque avant (1, 9) et les tuyaux (3).

4. Module (23) selon la revendication 3, dans lequel le
panneau de rayonnement (2) se présente sous la
forme d’une feuille d’aluminium.

5. Module (23) selon la revendication 1, comprenant
en outre une couche de vide (19) formée par un nom-
bre de profils (18) entre la tuyauterie (3) et l’élément
de construction principal (5, 10, 11, 13).

6. Module (23) selon la revendication 1, comprenant
en outre un profil de montage (20) adapté pour en-
gager deux modules collatéraux (23) depuis les ex-
trémités horizontales les plus hautes et les plus bas-
ses de ceux-ci.

7. Module (23) selon la revendication 1, dans lequel au
moins une des couches de l’élément de construction
principal (5, 10, 11, 13) et du matériau d’isolation (4,
6, 7, 12) est décalée axialement par rapport au reste
des couches dans une direction horizontale (x) de
telle sorte qu’un évidement (41) et une saillie (42)
dans des extrémités verticales dudit module (23)
s’étendant le long de la direction verticale (y) pour
l’encliquetage d’un module (23) à un autre sont for-
més.

8. Module (23) selon la revendication 1, dans lequel
les tuyaux (3) sont faits de matière plastique.

9. Ensemble paroi hybride modulaire comprenant un
module (23) selon l’une quelconque des revendica-
tions précédentes.

10. Ensemble paroi hybride modulaire selon la revendi-
cation 9, l’ensemble comprenant une région d’encli-
quetage (A) ayant des surfaces de contact perpen-
diculaires et horizontales (31, 32) entre deux modu-
les (23), ladite ou lesdites surfaces de contact per-
pendiculaires (31) étant disposées de façon à ne pas
être linéaires le long de la section transversale du
module (23) pour un renforcement de l’ensemble.
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