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Description

[0001] This invention relates to a radiant module for
the formation of aradiantbody. In particular, the invention
relates to a radiant module as defined in the preamble
of claim 1, and as illustrated in US 3 942 587 A.

[0002] A radiantbody is a known apparatus which, po-
sitioned inside a confined space or inside room, is de-
signed to increase or maintain a predetermined temper-
ature in the room.

[0003] More specifically, the radiant bodies comprise,
usually, a plurality of modules side by side (the number
depending on the total size of the radiant body and the
desired operating capacity) and connected to each other
in a sealed fashion.

[0004] A heat carrier fluid, heated to a predetermined
temperature by a thermal energy source, such as, for
example, a boiler, flows inside the modules of the radiant
body.

[0005] Theradiantbody therefore forms part of a water
circuit in which the heat carrier fluid circulates.

[0006] The current hydraulic circuits comprise a ther-
mal energy source, such as, for example a boiler, which
heats the heat carrier fluid, which is then made to circulate
in the radiant body.

[0007] In the majority of the applications, the heat car-
rier fluid is water and the circulation of the heat carrier
fluid is actuated thanks to the use of a pump.

[0008] As already mentioned, in the technical field in
question, there are prior art radiant bodies consisting of
several modules, coupled with each other in such a way
as to provide a suitable heat exchange surface as a func-
tion of the volume of the room to be heated.

[0009] More specifically, the modules can be connect-
ed permanently, by welding, or coupled to each other
during assembly through a connection element and a
plurality of seals. In the latter case, the connecting ele-
ments are tubular conduits which also act as conduits for
supplying and discharging the heat carrier fluid.

[0010] There are prior art modules for forming a radiant
body consisting of two heads, a lower and an upper, and
a plurality of conduits, from one to three for example,
which connect the two heads. The lower heads of the
individual modules are connected to each other by weld-
ing or by a tubular conduit, equipped with seals, which
passes through the individual modules. Similarly, the up-
per heads of the individual modules are connected to
each other by welding or by a tubular conduit, equipped
with seals, which passes through the individual modules.
In the embodiment provided with tubular conduits, one
ofthese, usually the one which connects the lower heads,
is the conduit for supplying the heat carrier fluid, whilst
the other is the conduit for discharging the heat carrier
fluid.

[0011] In these types of prior art radiant bodies, the
heat exchange occurs between the free air (at a low air)
surrounding the radiant body and the heat carrier fluid
(at a higher temperature than the free air) contained in
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the radiant body. This direct heat exchange configuration
determines two important constraints in the design of the
radiant body.

[0012] The first constraint relates to the shape of the
modules of the radiant body: This restraint derives from
the fact that the exchange surface between the heat car-
rier fluid and air is not determined according to predeter-
mined directions, but occurs freely depending on the cur-
rent flows of the air present in the room.

[0013] One should therefore always take into account
in the design of the modules of the radiant body shapes
which are able to obtain forced air passage zones com-
bined with the appearance of the radiant body. Conse-
quently, a pleasing appearance might, however, reduce
the performance in terms of heat exchange or vice versa.
[0014] The second constraint concerns the structure
ofthe modules of the radiantbody. This constraintderives
from the fact that, even though the use of material with
a high coefficient of heat exchange would improve the
performance of the radiant body, the latter, in to obtain
a high thermal efficiency, could reach temperatures
which are too high, with high operating costs and possible
wear of the radiant body in a short time.

[0015] Moreover, the current constructional configura-
tion of modules forming the radiant body with direct heat
exchange determines a major drawback: the heat dis-
persion due to the susceptibility of the air to be heated
by the external events (irregular flows of air around the
radiant body).

[0016] In effect, the external events cause turbulent
motions of the air, which interfere with the natural con-
vective motions due to the heating of the air: this reduces
the efficiency of the radiant body in the room in which it
is applied.

[0017] The aim of this invention is to provide a module
for a radiant body which overcomes the above-men-
tioned drawbacks.

[0018] A further aim of this invention is to provide a
module for the formation of a radiant body which can
increase the performance in terms of heat exchange.
[0019] Anotheraimofthisinventionisto provide amod-
ule for the formation of a radiant body which is able to
modify and improve the external design independently
of the thermal efficiency and the heat exchange surface
area.

[0020] Anotheraimofthisinventionisto provide amod-
ule for the formation of a radiant body wherein the choice
of the materials of the module is independent of the safety
problems of the rooms in which it is applied.

[0021] These aims are fully achieved by the module
for forming a radiant body according to this invention as
characterised in the appended claims.

[0022] The features of the invention will become more
apparent from the following detailed description of a pre-
ferred, non-limiting embodiment of it, illustrated by way
of example in the accompanying drawings, in which:

- Figure 1 illustrates a perspective view of a radiant
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module for forming a radiant body according to the
invention;

- Figures 2A, 2B and 2C illustrate, respectively, a side
section, a front section and a cross-section through
line A-A of the radiant module of Figure 1, referred
to the inner Figure 2B;

- Figures 3Aand 3Biillustrate, respectively, a side sec-
tion and a plan view from above of a second hollow
body forming part of the radiant module of the pre-
ceding drawings;

- Figures4Aand 4Biillustrate, respectively, a side sec-
tion and a plan view from above of afirst hollow body
forming part of the radiant module of the preceding
drawings;

- Figure 5 illustrates a perspective view of a radiant
body formed by a plurality of radiant modules of the
preceding drawings;

- Figure 6 illustrates a cross section of a spacer and
sealing bushing forming part of the radiant body;

- Figure 7 illustrates a transversal cross-section of a
radiant body equipped with a plurality of spacer and
sealing bushings of Figure 6;

- Figure 7A illustrates an enlarged detail of Figure 7.

[0023] As illustrated in the accompanying drawings,
and in particular in Figure 1, the reference numeral 1
denotes in its entirety a radiant module according to the
invention and which can be used for the formation of a
radiant body 5 designed to increase or maintain a pre-
determined temperature in the room in which it is posi-
tioned.

[0024] In an embodiment illustrated, the radiant mod-
ule 1 comprises a first hollow body 3.

[0025] The first hollow body 3 is defined by a front wall
301, arear wall 302, two sides 303, a top end 304 having
a pair of holes 308 made on the corresponding sides 303
and a bottom end 305 having a pair of holes 308 made
on the corresponding sides 303.

[0026] This first hollow body 3 defines the component,
in use, for the passage of a heat carrier fluid.

[0027] As illustrated, the radiant module 1 comprises
a second hollow body 2 or cover casing inside of which
is entirely contained the first hollow body 3.

[0028] The second hollow body 2 has a front wall 201,
a rear wall 202, two sides 203, a top 204, having an air
discharge section B and a pair of holes 4 made on the
corresponding sides 203 and a bottom 210 having an air
intake section A and a pair of holes 4 made on the cor-
responding sides 203.

[0029] The second hollow body 2 is configured for gen-
erating an inner zone which is able to define a channel
C2 for controlled flow of the air from the intake section A
of the bottom towards the discharge section B of the top
204.

[0030] Inotherwords, each module 1 has a first hollow
body 3 with the function of a radiant element (the heat
carrier fluid passes through this element), whilst the sec-
ond hollow body 2 acts as a convertor of air from the
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bottom upwards (as described in more detail below) with
a "flue" effect so that the low temperature air flows from
the bottom and the heated air flows from the top.
[0031] As shown in Figures 1, the radiant module 1
according to the invention allows three axes of extension
to be identified:

- alongitudinal axis of extension (axis V), of maximum
extension of the radiant module 1;

- a transversal axis of extension L, perpendicular to
the longitudinal axis V, (parallel to the axis of a fluid
supply conduit 501 of the radiant body 5),

- anaxis of extension in depth or thickness T, perpen-
dicular to both the longitudinal axis V and the trans-
versal axis L.

[0032] As also shown in Figures 2A, 2B and 2C, an
embodiment of the first hollow body 3 comprises a upper
chamfer 306 which connects the front wall 301 to the top
end 304 and a lower chamfer 306’ which connects the
front wall 301 to the bottom end 305.

[0033] Againaccordingto an embodiment, the first hol-
low body 3 comprises four vertices 307. The first hollow
body 3 defines an inner surface 3A, represented by the
sum of the surfaces facing the inner volume of the first
hollow body 3, an outer surface 3B represented by the
sum of the surfaces facing towards the second hollow
body 2, and a thickness p3.

[0034] As mentioned above, the first hollow body 3 has
a pair of passage holes 308 made on its opposite sides
303 and in the upper part defining the first top end 304,
and in such a way as to be opposite and coaxial with
each other.

[0035] The first hollow body 3 also has two other pas-
sage holes 308, which are made on its opposite sides
303 in the lower part, defining the second bottom end
305, and in such a way as to be opposite and coaxial
with each other (see also Figures 4A and 4B).

[0036] These passage holes 308 are configured for be-
ing coupled with the supply conduit 501 and with a dis-
charge conduit 502 of the heat carrier fluid. In order to
perform this coupling with a hydraulic seal the first hollow
body 3 comprises, at the passage holes 308, a corre-
sponding seat for housing the seals (not illustrated) of
the two supply 501 and discharge 502 conduits.

[0037] According to a preferred (non-limiting) embod-
iment of the invention, the first hollow body 3 has a sub-
stantially parallelepiped shape.

[0038] According to another alternative embodiment,
the first hollow body 3 has a substantially tubular shape
folded back on itself in such a way as to form a coil which
increases the heat exchange surface (not illustrated).
[0039] According to an embodiment, the first hollow
body 3 comprises a material with a high coefficient of
heat exchange in such a way as to increase the heat
exchange efficiency without running the risks of the high
temperatures which can be reached (thanks to the cover
of the second hollow body 2).
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[0040] As mentioned previously, the second hollow
body 2 comprises a front wall 201, a rear wall 202, two
sides 203, a top 204 and a bottom 210.

[0041] Preferably, the bottom 210 of the second hollow
body 2 has an inlet section A which is larger than the
discharge section B of the top 204 for drawing in the air
from the room and forcing it to flow into the flow canal of
C2 identified by the respective walls of the first 3 and
second 2 hollow body in the direction F which proceeds
from the intake section A to the discharge section B.
[0042] In light of this, the bottom 210 is fully open in
such a way as to obtain an intake section A as large as
possible.

[0043] According to an embodiment, the second hol-
low body 2 comprises a chamfer 205 which connects the
front wall 201 to the top 204. According to an embodi-
ment, the module 1 comprises six vertices 206.

[0044] It should be noted that the second hollow body
2 has the pair of passage holes 4 made on the corre-
sponding opposite sides 203 in the upper part defining
the top 204, and in such a way as to be opposite and
coaxial with each other.

[0045] The second hollow body 2 also has two other
passage holes 4 made on the corresponding opposite
sides 203 in the lower part, defining the base 210, and
in such a way as to be opposite and coaxial with each
other.

[0046] Inlightof this, the first 3 and the second 2 hollow
body have the two pairs of holes 308, 4 made on the
corresponding top end 304, top 204 and bottom end 305,
bottom 210 positioned, with the module 1 assembled,
coaxial with each other to define a corresponding single
through channel which can be engaged by the supply
conduits 501 and discharge conduits 502 of the heat car-
rier fluid.

[0047] It should be noted that the two pairs of holes 4
of the second hollow body 2 have a diameter D4 greater
than the diameter D308 of the corresponding two pairs
of holes 308 of the first hollow body 3 (see Figure 2C).
[0048] This feature makes it possible to always verify
the sealed closing zones (and the seals, as described in
more detail below) of the first hollow body 3 when en-
gaged by the supply and discharge conduits of the heat
carrier fluid.

[0049] According to an embodiment, the second hol-
low body 2 comprises a material with a low coefficient of
heat exchange in such a way as to reduce the thermal
losses. According to an embodiment, the second hollow
body 2 may also be made of wood.

[0050] It should be noted that the second hollow body
2 defines an inner surface 2A, represented by the sum
of the surfaces facing the inner volume of the second
hollow body 2, an outer surface 2B represented by the
sum of the surfaces facing towards the outside of the
radiant module 1, and a thickness p2.

[0051] As already mentioned, the second hollow body
2 comprises an intake section A and a discharge section
B of the air.
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[0052] The intake section A is greater than the dis-
charge section B in such a way as to favour the "flue"
effect, which makes it possible to draw in cold air from
the base of the radiant module 1 and covey it upwards
towards the discharge section B.

[0053] According to a preferred embodiment, the in-
take section A has a surface extension equal to that of
the entire bottom 210 of the second hollow body 2. Ac-
cording to another embodiment, the intake section A is
less than the surface of the bottom 210 of the second
radiant body 2.

[0054] According to a preferred embodiment, the dis-
charge section B is identified by slots 207, substantially
rectangular in shape but with half circles instead of the
short sides, made on the head 204. According to this
embodiment, the maximum direction of extension of the
slot 207 corresponds to the transversal extension L mod-
ule 1. According to another embodiment, not illustrated,
the intake section B is identified by a plurality of circular
slots.

[0055] The first hollow body 3 and the second hollow
body 2 are associated at least at one point and are inte-
gral with each other.

[0056] As illustrated in Figure 2A, according to an em-
bodiment the outer surface of the rear wall 302 of the first
hollow body 3, is constrained with the inner surface of
the rear wall 202 of the second hollow body 2. According
to a preferred embodiment, the surface of the rear wall
302 of the first hollow body 3 is less than the surface of
the rear wall 202 of the second hollow body 2.

[0057] According to another embodiment (not illustrat-
ed), the first hollow body 3 could be hung from the head
204 of the second hollow body 2 in such a way as to have
a greater heat exchange surface.

[0058] The first hollow body 3 and the second hollow
body 2 are connected in such a way as to identify an
inner chamber C characterised by a volume equal to the
difference between the volume of the second hollow body
2 and the volume of the first hollow body 3.

[0059] Theinner chamber C comprises an intake zone
C1, represented by the portion of the inner chamber C
close to the intake section A of the second hollow body
2 and to the bottom 305 of the first hollow body 3. In the
intake zone C1 the air is drawn in due to the "flue" effect
and it continues towards the flow channel C2.

[0060] More specifically, the rear wall 302 of the first
hollow body 3 is associated with and positioned in contact
with the rear wall 202 of the second hollow body 2.
[0061] In this case, the flow channel C2 is identified by
the gap between the respective front walls 301, 201) and
the sides 303, 203 of the first 3 and second 2 hollow body.
[0062] In short, the flow channel C2 has a longitudinal
extension calculated along a direction parallel to the axis
of longitudinal extension V of the module 1, which iden-
tifies the length | of the flow channel C2 and a transversal
extension, which identifies, with the extension in depth,
an air flow section C’.

[0063] In light of this, the length | of the flow channel
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C2 is equal to the dimension of the first hollow body 3
calculated along the longitudinal extension V of the mod-
ule 1.

[0064] It should be noted that the flow channel C2 is
identified by the dimensional differences of the two hollow
bodies 2, 3 calculated along the axes of extension T and
L (depth and dimension transversal). According to a pre-
ferred embodiment, the flow channel C2 has a cross sec-
tion C’ substantially in the shape of a "U". The section C’
comprises a portion made between the front walls 201
and 301 of the first hollow body 3 and the second hollow
body 2, and two portions, symmetrical with respect to a
transversal axis of the radiant module 1, made between
the two sides 203 and 303 of the first hollow body 3 and
the second hollow body 2.

[0065] Preferably, the length | of the flow channel C2
is equal to the size of the first hollow body 3 along its
longitudinal extension.

[0066] The inner chamber C comprises a discharge
zone C3 represented by the portion of the inner chamber
C close to the discharge section B of the second hollow
body 2 and to the head 304 of the first hollow body 3.
[0067] According to an embodiment, the thickness p2
of the second hollow body 2 is greater than the thickness
p3 of the first hollow body 3, which must reasonably be
smaller to increase the heat exchange between the air
and the heat carrier fluid.

[0068] The invention also provides a radiant body 5
obtained with a plurality of radiant modules 1 according
to the invention.

[0069] Figure 5illustrates the radiant body 5, compris-
ing a plurality of radiant modules 1.

[0070] According to an embodiment, each radiant
module 1is connected with the others by a conduit (single
piece) for supplying 501 heat carrier fluid and by a conduit
(single piece) for discharging 502 heat carrier fluid.
[0071] The supplyconduit501 passesthroughthe pas-
sage holes 4 of the radiant module 1 and through the
passage holes 308 of the first hollow body 3. The supply
conduit 501 comprises a plurality of holes (visible in Fig-
ure 7) positioned at the portion of the conduit positioned
inside the inner volume of the first hollow body 3. The
holes on the supply conduit 501 are at least one for each
ofthe radiantmodules 1 and allow a hydraulic connection
between the supply conduit 501 and the inner volume of
the first hollow body 3.

[0072] The discharge conduit 502 passes through the
passage holes 4 of the radiant module 1 and through the
passage holes 308 (having seals on each hole 308) of
the first hollow body 3. The discharge conduit 502 com-
prises a plurality of holes located at the portion of conduit
inside the inner volume of the first hollow body 3. The
passage holes on the discharge conduit are at least one
for each of the radiant modules 1 and allow a hydraulic
connection between the discharge conduit 502 and the
inner volume of the first hollow body 3.

[0073] The radiant body 5 comprises a plurality of hy-
draulic sealing elements between the supply conduit 501
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and the discharge conduit 502 and the first hollow body
3 of the radiant module 1.

[0074] According to an embodiment illustrated in Fig-
ures 7 and 7a, these sealing elements comprise sealing
bushes 400 which act, in use, also as spacers between
preceding and successive modules 1.

[0075] Each bushing 400 is formed by two tubular el-
ements 400A positioned in a coaxial manner inside each
other (see Figure 6).

[0076] Accordingtoanembodiment, each bushing400
is shaped at the two open ends with a corresponding
annular recess 400C.

[0077] The external diameter D400E of each bushing
400 is slightly smaller than the diameter D4 of the holes
4 of the second body 2, whilst the internal diameter
D400N of each bushing 400 (defining the through chan-
nel of the bushing 400) is slightly smaller than the diam-
eter D308 of the holes 308 of the first body 3 in such a
way as to coup[le with the supply and discharge conduits
501 and 502, whilst the outer surface of each bushing
400 engages the hole 4 of the second body 2 and comes
into contact on the outer walls of the first body 3.
[0078] A sealing ring 400B is positioned at each annu-
lar recess 400C of each bushing 400.

[0079] Inuse,eachsealingring400C is interposed and
in contact with the end recess 400C of the bushing 400,
the outer wall of the first body 3 and the outer surface of
the supply or discharge conduit 501 or 502.

[0080] In this way, each bushing 400 has the double
function of a spacer between modules 1 before and after
each other and of fluid sealing element, as it keeps
(thanks to the sealing rings) each first body 3 and the
supply and discharging conduits 501 and 502 (in which
the fluid flows) insulated by the corresponding second
bodies 2.

[0081] According to an embodiment notillustrated, the
radiant body 5 also comprises a fixing unit, for constrain-
ing the radiant body 5 to a supporting wall. According to
another embodiment, the radiant body 5 is resting on a
treadable surface and comprises a plurality of spacers
which allow the air to enter from below, keeping the sec-
ond hollow body 2 raised with respect to a treadable sur-
face.

[0082] The preset aims are achieved thanks to a radi-
ant module structured in this way.

[0083] The combination of afirst body designed for the
circulation of the heat carrier fluid and of a second body
with the function of casing of the first body and at the
same time operating as "flue" for the flow of air from the
bottom upwards, gives various advantages:

- optimisation of the air flow with an increase in effi-
ciency of the radiant body even at lower tempera-
tures of the fluid;

- reduction of the external factors on the flow of air
being heated;

- greater freedom in the external appearance of the
embodiment of the radiant body;
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possibility of using different materials on the two bod-
ies with different characteristics of the heat exchange
coefficients to allow an optimisation of heat ex-
change on the flow of air.

Claims

A radiant module (1) comprising a first hollow body
(3) defined by a front wall (301), a rear wall (302),
two sides (303), a first top end (304) having a pair
of holes (308) made on the corresponding sides
(303) and a bottom end (305) having a pair of holes
(308) made on the corresponding sides (303); the
first hollow body (3) defining the component, in use,
for the passage of a heat carrier fluid, characterised
in thatit comprises a second hollow body (2) or cover
casing inside of which is entirely contained the first
hollow body (3); the second hollow body (2) having
a front wall (201), a rear wall (202), two sides (203),
a top (204), having an air discharge section (B) and
a pair of holes (4) made on the corresponding sides
(203) and a bottom (210) having an air intake section
(A) and a pair of holes (4) made on the corresponding
sides (203), the second hollow body (2) being con-
figured for generating an inner zone which is able to
define a channel (C2) for controlled flow of the air
from the intake section (A) of the bottom towards the
discharge section (B) of the top (204).

The radiant module according to claim 1, wherein
the bottom (210) of the second hollow body (2) has
aninlet section (A) which is larger than the discharge
section (B) of the top (204) for drawing in the air from
the room and forcing it to flow into the flow canal of
(C2) identified by the respective walls of the first (3)
and second (2) hollow body in the direction (F) which
proceeds from the intake section (A) to the discharge
section (B).

The radiant module according to claim 1 or 2, where-
in the rear wall (302) of the first hollow body (3) is
constrained to and positioned in contact with the rear
wall (202) of the second hollow body (2) and wherein
the flow channel (C2) is identified by the gap between
the respective front walls (301, 201) and the sides
(303, 203) of the first (3) and second (2) hollow body.

The radiant module according to any one of the pre-
ceding claims, wherein the flow channel (C2) has a
longitudinal extension calculated along a direction
parallel to the axis of longitudinal extension (V) of
the module (1), which identifies the length (I) of the
flow channel (C2) and an air flow section (C’), where-
in the length (1) is equal to the dimension of the first
hollow body (3) calculated along the longitudinal ex-
tension (V) of the module (1).
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5.

10.

1.

12.

The radiant module according to any one of the pre-
ceding claims, wherein the first hollow body (3) has
a pair of the passage holes (308) made on its oppo-
site sides (303) and in the upper part defining the
first top end (304), and in such a way as to be oppo-
site and coaxial with each other, and wherein the
other two passage holes (308) are made on opposite
sides (303) of the first hollow body (3) in the lower
part, defining the second bottom end (305), and in
such a way as to be opposite and coaxial with each
other.

The radiant module according to any one of the pre-
ceding claims, wherein the second hollow body (2)
has a pair of the passage holes (4) made on the
corresponding opposite sides (203) in the upper part
defining the top (204), and in such a way as to be
opposite and coaxial with each other, and wherein
the other two passage holes (4) are made on the
corresponding opposite sides (203) of the second
hollow body (2) in the lower part, defining the base
(210), and in such a way as to be opposite and co-
axial with each other.

The radiant module according to claim 5 or 6, where-
in the first (3) and the second (2) hollow body have
the two pairs of holes (308, 4) made on the corre-
sponding top ends (304, 204) and bottom end (305,
210) positioned, with the module (1) assembled, co-
axial with each otherto define a corresponding single
through channel.

The radiant module according to any one of the pre-
ceding claims, wherein the pair of holes (308) on the
corresponding sides (303) of the first hollow member
(3) have a diameter (D308) which is smaller than the
diameter (D4) of the pair of holes (4) on the corre-
sponding sides (202) of the second hollow body (2).

The radiant module according to any one of the pre-
ceding claims, wherein the bottom (210) of the sec-
ond hollow body (2) is fully open in such a way as to
identify the intake section (A) whilst the top (204) of
the second hollow body (2) comprises at least one
slot (207) in such a way as to identify the discharge
section (B).

A radiant body comprising a system for feeding the
heat carrier fluid, a system for discharging the heat
carrier fluid and at least one radiant module (1) ac-
cording to claims 1 to 9.

The radiant body according to claim 10, comprising
a plurality of radiant modules (1) positioned along-
side each other.

The radiant body according to claim 10 or 11, where-
in the feed system is a single tubular feed element
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(501), intersecting the radiant module (1) and pass-
ing through two pairs of passage holes (308, 4) of
each radiant module (1) positioned coaxially to each
other.

The radiant body according to claim 10 or 11 or 12,
wherein the discharging system is a single tubular
element (502) positioned parallel to the single tubular
feed element (502), intersecting each radiant mod-
ule (1) and passing through the other two pairs of
passage holes (308, 4) of each radiant module (1)
coaxial with each other.

The radiant body according to any one of claims 10
to 13, comprising a plurality of spacer and sealing
bushings (400) for the fluids; each bushing (400) be-
ing connected coaxially to the feeding system (501)
and to the discharging system (502) and partly
housed inside each second hollow body (2) of two
successive modules (1) placed side by side; each
bushing (400) being configured to keep spaced apart
from each other the modules (1) and obtain the seal
between the holes (308) of the first hollow body (3)
and the discharge system (502) and the feed system
(501).

Patentanspriiche

1.

Strahlendes Modul (1), umfassend einen ersten
Hohlkérper (3), definiert durch eine Frontwand (301),
eine Rickwand (302), zwei Seiten (303), ein erstes
oberseitiges Ende (304), aufweisend ein Paar L6-
cher (308), die an den entsprechenden Seiten (303)
ausgebildet sind, und ein unterseitiges Ende (305),
aufweisend ein Paar Locher (308), die an den ent-
sprechenden Seiten (303) ausgebildet sind, wobei
der erste Hohlkorper (3) in Verwendung die Kompo-
nente fur das Durchstrémen eines Warmetragerflu-
ids definiert, dadurch gekennzeichnet, dass es ei-
nenzweiten Hohlkérper (2) oder ein Abdeckgehause
umfasst, in dem der erste Hohlkérper (3) in vollem
Umfang enthalten ist, wobei der zweite Hohlkdrper
(2) eine Frontwand (201), eine Rickwand (202),
zwei Seiten (203), eine Oberseite (204), aufweisend
einen Luftablassabschnitt (B) und ein Paar Lécher
(4) aufweist, die an den entsprechenden Seiten
(203) ausgebildet sind, und eine Unterseite (210),
aufweisend einen Lufteinlassabschnitt (A) und ein
Paar Locher (4), die an den entsprechenden Seiten
(203) ausgebildet sind, wobei der zweite Hohlkdrper
(2) ausgelegt ist, um eine innere Zone zu erzeugen,
die in der Lage ist, einen Kanal (C2) fiur die kontrol-
lierte Strdmung der Luft von dem Einlassabschnitt
(A) der Unterseite hinfiihrend zum Ablassabschnitt
(B) der Oberseite (204) zu generieren.

Strahlendes Modul nach Anspruch 1, wobei die Un-
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terseite (210) des zweiten Hohlkdrpers (2) einen Ein-
lassabschnitt (A) aufweist, der breiter als der Aus-
lassabschnitt (B) der Oberseite (204) ist, um die Luft
aus dem Raum anzusaugen und zu forcieren, in den
Strémungskanal (C2) zu strdmen, identifiziert durch
die jeweiligen Wande des ersten (3) und des zweiten
(2) Hohlkérpers, in die Richtung (F), die von dem
Einlassabschnitt (A) zum Auslassabschnitt (B) fiihrt.

Strahlendes Modul nach Anspruch 1 oder 2, wobei
die Rickwand (302) des ersten Hohlkdrpers (3) mit
der Rickwand (202) des zweiten Hohlkérpers (2)
verbunden und in Kontakt mit dieser positioniert ist
und wobei der erste Stromungskanal (C2) durch den
Spalt zwischen den jeweiligen Frontwanden (301,
201) und den Seiten (303, 203) des ersten (3) und
zweiten (2) Hohlkérpers identifiziert ist.

Strahlendes Modul nach einem der vorhergehenden
Anspriiche, wobei der Stromungskanal (C2) eine
Langsausdehnung aufweist, berechnet entlang ei-
ner Richtung, die parallel zur Ldngsausdehnungs-
achse (V) des Moduls (1) verlauft, die die Lange (1)
des Strdmungskanals (C2) und einen Luftstro-
mungsabschnitt (C’) identifiziert, wobei die Lange (1)
gleich dem Abmessung des ersten Hohlkorpers (3)
ist, berechnetentlang der Langsausdehnung (V) des
Moduls (1).

Strahlendes Modul nach einem der vorhergehenden
Anspriiche, wobei der erste Hohlkdrper (3) ein Paar
Durchgangslécher (308) aufweist, die an dessen
entgegengesetzten Seiten (303) ausgebildet sind
und im oberseitigen Teil, definierend das erste ober-
seitige Ende (304), und sodass sie gegensténdig
und koaxial zueinander angeordnet sind, und wobei
die anderen zwei Durchgangslécher (308) an entge-
gengesetzten Seiten (303) des ersten Hohlkérpers
(3) im unteren Teil ausgebildet sind, definierend das
erste unterseitige Ende (305), und sodass sie ge-
genstandig und koaxial zueinander angeordnet sind.

Strahlendes Modul nach einem der vorhergehenden
Anspriiche, wobeider zweite Hohlkérper (2) ein Paar
Durchgangslécher (4) aufweist, die an den entge-
gengesetzten Seiten (203) im oberseitigen Teil aus-
gebildet sind, definierend die Oberseite (204), und
sodass sie gegenstandig und koaxial zueinander an-
geordnet sind, und wobei die anderen zwei Durch-
gangslécher (4) an den entgegengesetzten Seiten
(203) des zweiten Hohlkdrpers (2) im unteren Teil
ausgebildet sind, definierend die Basis (210), und
sodass sie gegenstandig und koaxial zueinander an-
geordnet sind.

Strahlendes Modul nach Anspruch 5 oder 6, wobei
der erste (3) und der zweite (2) Hohlkérper zwei Paa-
re Lécher (308, 4) aufweisen, ausgebildet an den



10.

1.

12.

13.

14.

13 EP 3 412 977 B1 14

entsprechenden oberseitigen Enden (304, 204) und
am unterseitigen Ende (305, 210) positioniert, mit
dem zusammengebauten Modul (1), koaxial zuein-
ander, um einen entsprechenden einzelnen Durch-
fuhrungskanal zu definieren.

Strahlendes Modul nach einem der vorhergehenden
Anspriiche, wobeidas Paar an Léchern (308) anden
entsprechenden Seiten (303) des ersten Hohlele-
ments (3) einen Durchmesser (0308) aufweist, der
kleiner als der Durchmesser (04) des Paars an L6-
chern (4) an den entsprechenden Seiten (202) des
zweiten Hohlkérpers (2) ist.

Strahlendes Modul nach einem der vorhergehenden
Anspriiche, wobei die Unterseite (210) des zweiten
Hohlkérpers (2) vollstéandig offen ist, sodass der Ein-
lassabschnitt (A) definiert wird, wahrend die Ober-
seite (204) des zweiten Hohlkdrpers (2) mindestens
einen Schlitz (207) umfasst, sodass der Auslassab-
schnitt (B) identifiziert wird.

Strahlungskérper, umfassend ein System zur Zufiih-
rung des Warmetragerfluids, ein System zum Ablas-
sen des Warmetragerfluids und mindestens ein
strahlendes Modul (1) nach den Anspriichen 1 bis 9.

Strahlungskérper nach Anspruch 10, umfassend ei-
ne Vielzahl an strahlenden Modulen (1), die neben-
einander positioniert sind.

Strahlungskérper nach Anspruch 10 oder 11, wobei
das Zuflihrungssystem ein einzelnes rohrférmiges
Zufuhrungselement (501) ist, das das strahlende
Modul (1) schneidet und durch zwei Paare von
Durchgangsléchern (308, 4) eines jeden strahlen-
den Moduls (1) fiihrt, die koaxial zueinander positi-
oniert sind.

Strahlungskérper nach Anspruch 10 oder 11 oder
12, wobei das Ablasssystem ein einzelnes rohrfor-
miges Element (502) ist, das parallel zum einzelnen
rohrférmigen Zufiihrungselement (502) positioniert
ist, schneidend ein jedes strahlende Modul (1) und
fuhrend durch die anderen zwei Paare von Durch-
gangslochern (308, 4) eines jeden strahlenden Mo-
duls (1), die koaxial zueinander angeordnet sind.

Strahlungskérper nach einem der Anspriiche 10 bis
13, umfassend eine Vielzahl an Abstands- und Dich-
tungsbuchsen (400) fir die Fluide, wobei eine jede
Buchse (400) koaxial mit dem Zufiihrungssystem
(501) und dem Ablasssystem (502) verbunden und
teilweise in einem jeden zweiten Hohlkdrper (2) von
zwei aufeinanderfolgenden Modulen (1) unterge-
bracht ist, die nebeneinander platziert sind, wobei
eine jede Buchse (400) ausgelegt ist, um die Module
(1) voneinander beabstandet zu halten und die Dich-
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tung zwischen den Léchern (308) des ersten Hohl-
kérpers (3) und dem Ablasssystem (502) und dem
Zufiihrungssystem (501) zu erzielen.

Revendications

Module radiant (1) comprenant un premier corps
creux (3) défini par une cloison antérieure (301), une
cloison postérieure (302), deux cb6tés (303), une pre-
miere extrémité supérieure (304) comportant une
paire d’orifices (308) réalisée sur les cotés (303) cor-
respondants et une extrémité de fond (305) compor-
tant une paire d’orifices (308) réalisée sur les cotés
(303) correspondants ; le premier corps creux (3)
définissant I'élément, en fonctionnement, pour le
passage d’un fluide caloporteur, caractérisé en ce
qu’il comprend un second corps creux (2) ou carter
de recouvrement al'intérieur duquel le premier corps
creux (3) est entierement contenu ; le second corps
creux (2) comportant une cloison antérieure (201),
une cloison postérieure (202), deux cétés (203), un
sommet (204), comportant une section d’évacuation
d’air (B) et une paire d’orifices (4) réalisée sur les
cbtés (203) correspondants et un fond (210) com-
portantune section d’admission d’air (A) ainsiqu’une
paire d’orifices (4) réalisée sur les cotés (203) cor-
respondants, le second corps creux (2) étant confi-
guré pour générer une zone interne pouvant définir
un canal (C2) pour le flux contrélé de I'air provenant
de la section d’admission (A) du fond vers la section
d’évacuation (B) du sommet (204) .

Module radiant selon la revendication 1, dans lequel
le fond (210) du second corps creux (2) comporte
une section d’entrée (A) étant plus grande que la
section d’évacuation (B) du sommet (204) pour as-
pirer I'air etle forcer a s’écouler dans le canal d’écou-
lement de (C2) identifié par les cloisons respectives
du premier (3) et du second (2) corps creux dans la
direction (F) partant de la section d’admission (A) a
la section d’évacuation (B).

Module radiant selon la revendication 1 ou 2, dans
lequel la cloison postérieure (302) du premier corps
creux (3) est solidaire de, et positionnée en contact
avec la cloison postérieure (202) du second corps
creux (2) et dans lequel le canal d’écoulement (C2)
est identifié par 'espace entre les cloisons antérieu-
res (301, 201) respectives et les cotés (303, 203) du
premier (3) et du second (2) corps creux.

Module radiant selon I'une quelconque des revendi-
cations précédentes, dans lequel le canal d’écoule-
ment (C2) comporte une extension longitudinale,
calculée le long d’'une direction paralléle a I'axe d’ex-
tension longitudinale (V) du module (1), qui identifie
la longueur (I) du canal d’écoulement (C2) et une
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section d’écoulement d’air (C’), dans lequel la lon-
gueur (l) est égale a la dimension du premier corps
creux (3) calculée le long de I'extension longitudinale
(V) du module (1).

Module radiant selon I'une quelconque des revendi-
cations précédentes, dans lequel le premier corps
creux (3) comporte une paire d’orifices de passage
(308) réalisée sur ses cotés opposés (303) et dans
la partie supérieure définissantla premiére extrémité
supérieure (304), et de maniére a étre opposés et
coaxiaux réciproquement, et dans lequel les deux
autres orifices de passage (308) sont réalisés sur
des cotés opposés (303) du premier corps creux (3)
dans la partie inférieure, définissant la seconde ex-
trémité de fond (305), et de maniére a étre opposés
et coaxiaux réciproquement.

Module radiant selon I'une quelconque des revendi-
cations précédentes, dans lequel le second corps
creux (2) comporte une paire d’orifices de passage
(4) réalisée sur les cbtés opposés (203) correspon-
dants dans la partie supérieure définissant le som-
met (204), et de maniere a étre opposés et coaxiaux
réciproquement, et dans lequel les deux autres ori-
fices de passage (4) sont réalisés sur des cbtés op-
poseés (203) correspondants du second corps creux
(2) dans la partie inférieure, définissant la base
(210), et de maniere a étre opposés et coaxiaux ré-
ciproquement.

Module radiant selon la revendication 5 ou 6, dans
lequel le premier (3) et le second (2) corps creux
comportent les deux paires d’orifices (308, 4) réali-
sées sur les extrémités supérieures (304, 204) cor-
respondantes et I'extrémité de fond (305, 210) posi-
tionnées, avec le module (1) assemblé, de fagon
coaxiale réciproquement pour définir un canal pas-
sant unique correspondant.

Module radiant selon I'une quelconque des revendi-
cations précédentes, dans lequel la paire d’orifices
(308), sur les cétés (303) correspondants du premier
organe creux (3), possédent un diametre (D308)
étant inférieur au diametre (D4) de la paire d’orifices
(4) sur les cotés (202) correspondants du second
corps creux (2).

Module radiant selon I'une quelconque des revendi-
cations précédentes, dans lequel le fond (210) du
second corps creux (2) est complétement ouvert de
maniére a identifier la section d’admission (A) pen-
dant que le sommet (204) du second corps creux (2)
comprend au moins une fente (207) de maniere a
identifier la section d’évacuation (B).

Corps radiant comprenant un systéeme servant a ali-
menter le fluide caloporteur, un systeme servant a
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1.

12.

13.

14.

évacuer le fluide caloporteur et au moins un module
radiant (1) selon les revendications 1 a 9.

Corpsradiant selon larevendication 10, comprenant
une pluralité de modules radiants (1) positionnés les
uns a cotés des autres.

Corps radiant selon la revendication 10 ou 11, dans
lequel le systéme d’alimentation estun élémentd’ali-
mentation tubulaire (501) unique, croisant le module
radiant (1) et passant a travers les deux paires d’ori-
fices de passage (308, 4) de chaque module radiant
(1) positionnés coaxialement I'un par rapport a
l'autre.

Corps radiant selon la revendication 10 ou 11 ou 12,
dans lequel le systéme d’évacuation est un élément
tubulaire (502) unique positionné parallélement a
I'élément d’alimentation tubulaire (502) unique, croi-
sant chaque module radiant (1) et passant a travers
les deux autres paires d’orifices de passage (308,
4) de chaque module radiant (1) coaxial I'un par rap-
port a l'autre.

Corps radiant selon I'une quelconque des revendi-
cations de 10 a 13, comprenant une pluralité de
douilles d’écartement et d’étanchéité (400) pour les
fluides ; chaque douille (400) étant raccordée
coaxialement au systéme d’alimentation (501) et au
systeme d’évacuation (502) et en partie logée a I'in-
térieur de chaque second corps creux (2) de deux
modules (1) successifs placés céte a cote ; chaque
douille (400) étant configurée pour maintenir espa-
cés les modules (1) les uns des autres et obtenir
I’étanchéité entre les orifices (308) du premier corps
creux (3) et du systéeme d’évacuation (502) et du
systeme d’alimentation (501).
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