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(67)  Heating system with radiant strips, which com-
prises a closed loop provided with a delivery pipe (2A)
and with a return pipe (2B), which are extended
side-by-side and parallel to each other and are traversed
by a carrier fluid (F) of combustion gas generated by a
burner (3), in order to heat an underlying room by radia-
tion. The radiant strip (2) comprises a sleeve (10) pro-

HEATING SYSTEM WITH RADIANT STRIPS

vided with a screen (11) placed as an external cover of
the delivery pipes (2A) and return pipes (2B), on the upper
part and laterally, and a shaped reflection plate (14),
which is interposed between the delivery pipe (2A) and
the return pipe (2B), in order to reflect the relative thermal
radiation waves towards the room to be heated.

Fig. 1
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Description

Field of application

[0001] The present finding refers to a heating system
with radiant strips, according to the preamble of the main
independent claim No. 1.

[0002] The presentsystem is intended to be employed
in order to heat settings, generally of large size and in
general of buildings, and more particularly of industrial
and commercial buildings, such as sheds, warehouses,
hangars, supermarkets, shopping malls, sports centers
or other buildings.

[0003] The system according to the finding is therefore
inserted in the heat technology field, or in the technical
field of production of heating systems.

State of the art

[0004] Heating systems with radiant strips have been
known and used for some time, especially in industry.
Such systems comprise one or more closed-loop radiant
pipes adapted to be fixed to the ceiling or to a wall of a
room that one wishes to heat and susceptible of being
internally traversed by a heated carrier fluid constituted
by exhaust gases and/or overheated air as better ex-
plained hereinbelow, in order to heat the underlying set-
ting mainly by radiation.

[0005] The radiant strip forms a closed loop defined by
a delivery pipe and by a return pipe, connected to each
other at the respective ends by a connector duct in order
to obtain the closure of the loop and allow the recirculation
of the carrier fluid at their interior, which in particular is
constituted by exhaust gases.

[0006] More in detail, the aforesaid delivery and return
pipes are constituted by metal piping, generally made of
steel, which are extended within the room to be heated
parallel to and side-by-side each other, ata short distance
from each other (usually about 30 mm) and for a length
that generally varies from several tens of meters, i.e. up
to even 100-150 meters. The pipes are on the upper part
and laterally enclosed by a sleeve comprising a screen,
usually constituted by metal sheet, aimed to reflect the
heat waves downward, and a layer of insulating material
placed outside the screen in order to limit the heat dis-
persions upward and laterally. The sleeve is associated
with a support structure that is generally hung from the
roof of the shed or more generally of the building to be
heated.

[0007] The system also comprises a burner inserted
in a combustion chamber, which is in connection with the
initial section of the delivery pipe of the radiant strip in
order to introduce hot gas fumes or overheated air there-
in.

[0008] The burner is connected to first means for sup-
plying fuel, in particular pressurized gas, and second
means for supplying a comburent, in particular air for
obtaining a mixture in the burner that produces a com-
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bustion reaction and produces hot fumes that are directly
introduced into the delivery pipe, heating the carrier fluid
that flows therein and in turn constituted by previously-
burned exhaust gas. The mixing can also occur outside
the combustion chamber, for example with the use of
burners of premix type which are directly fed with a gas
and air mixture in which the air and gas were closely
premixed with each other.

[0009] The system also comprises a ventilator operat-
ing in a suction fashion, which is arranged at the terminal
section of the return pipe of the radiant strip, in proximity
to the burner. The ventilator is adapted to suction the
carrier fluid which traversed the delivery pipe and the
return pipe of the radiant strip and to force part of such
carrier fluid laterally with respect to the burner by means
of the connector duct, into the inlet section of the delivery
pipe (generally around the combustion chamber) in order
to close the circuit of the carrier fluid, enabling the recir-
culation thereof.

[0010] A fumes expulsion flue is also provided, prefer-
ably connected to the connector duct between the ven-
tilator and the burner, which expels that amount part of
the circulation carrier fluid that is substituted by new ex-
haust gases created in the burner.

[0011] The systems with radiant strips usually have a
box-like containment body in which the following are
housed: the burner with its combustion chamber, the ven-
tilator for the circulation of the exhaust gases, the means
forinjecting airand gas into the combustion chamber and
the connector between the delivery pipe and the return
pipe with the bypass for the expulsion flue.

[0012] Normally, the radiant pipes are obtained start-
ing from a continuous strip of metal material, e.g. alu-
minized steel, which is formed as a spiral, fixed together
along the longitudinal edges so as to make a tubular
body, according to production processes that are per se
known to the man skilled in the art.

[0013] The thermal power emitted by radiation from
the radiant pipe towards the environment to be heated
depends of course on the temperature difference be-
tween the radiant pipe and the environment and on the
capacity of the radiant pipe to direct the heat waves to-
wards the underlying setting to be heated.

[0014] However, the systems with radiant strips of
known type, described in brief above, have in practice
proven that they do not lack drawbacks.

[0015] A first drawback lies in the fact that the return
pipe returning to the thermal unit generally runs alongside
the delivery pipe such that it receives thermal energy
from the latter, with the result that the temperature of the
carrier fluid is maintained high even in the return pipe.
Such circumstance causes the expulsion of the exhaust
fumes at the flue while they are still hot and thus limits
the thermal efficiency of the entire system.

[0016] A furtherdrawback lies in the fact thatin accord-
ance with the present configuration of the radiant strips,
the delivery and return pipes generally lie about 30 mm
from each other and are generally spaced another 30
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mm or slightly more from the lateral sleeve; such circum-
stanceinfact prevents the radiation emitted by the radiant
pipe in the upper and partially lateral part of the pipes
from descending downward, limiting the specific emis-
sivity of the radiant strip, i.e. limiting the power delivered
per unit of length of the radiant strip.

[0017] Forexample, it can be observed that the radiant
strips of conventional type limit the circumference part
used in the pipe as radiant emitter to about 36% of the
entire circumference, while a greater emission area
would instead be desirable.

[0018] Afurtherdrawback of the radiant strips of known
type lies in the fact that since they are unable to introduce
a sufficient quantity of heat per unit of length of radiant
strip, they require using a high strip length. With this, both
the costs of the materials used and the costs of system
installation are increased.

Presentation of the finding

[0019] Therefore, in this situation, the main object of
the present finding is to overcome the drawbacks of the
abovementioned prior art, by providing a heating system
with radiant strips which is able to improve the efficiency
by reducing the temperature of the exhaust gases ex-
pelled at the flue.

[0020] A further object of the present finding is to pro-
vide a heating system with radiant strips, which has an
improved specific emissivity, increasing the power deliv-
ered per unit of length of the radiant strip.

[0021] A further object of the present finding is to pro-
vide a heating system with radiant strips, which is inex-
pensive and entirely reliable in operation.

Brief description of the drawings

[0022] The technical characteristics of the finding, ac-
cording to the aforesaid objects, can be clearly seen in
the contents of the enclosed claims and the advantages
thereof will be more evident in the following detailed de-
scription, made with reference to the enclosed drawings,
which represent a merely exemplifying and non-limiting
embodiment of the finding, in which:

- Figure 1 shows a schematic view of a heating system
with radiant strips;

- Figure 2 shows a schematic view of a heating system
portion with radiant strips, object of the present find-
ing, mounted in a room;

- Figures 3A and 3B show a schematic cross-section
view respectively of the heating system with radiant
strips, object of the present finding, and of a heating
system with radiant strips of known type, with several
sections highlighted of the angular sectors of the
pipes that radiate directly to the ground, the sectors
which reflect, the sectors from which the radiations
do not exit from the sleeve and - in the case of the
prior art system - the sector of the pipe directed to-
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wards the flanking pipe;

- Figure 4 shows a comparative table indicating the
angles of the different sectors of the radiant pipe,
pursuantto the preceding figure, both for the system,
object of the present finding, and for the system of
the prior art;

- Figures 5A and 5B show a schematic cross-section
view respectively of the heating system with radiant
strips, object ofthe present finding, and of the heating
system with radiant strips of known type, with the
size of the different parts highlighted;

- Figure 6 shows a perspective view of a portion of the
heating system with radiant strips, object of the
present finding, with the following illustrated: the two
delivery and return pipes and the covering sleeve
above and lateral thereto, with insulation removed
in order to better show an underlying screen.

Detailed description

[0023] With reference to the enclosed drawings, refer-
ence number 1 indicates the heating system with radiant
strips, object of the present finding.

[0024] The heating system 1, according to the finding,
is intended to be employed for heating large-cubature
settings, i.e. characterized by large surfaces and high
heights (>4m), usually in industrial or commercial build-
ings, such as sheds, hangers, warehouses, supermar-
kets, shopping malls, cinemas or the like.

[0025] In particular, the system 1 according to the
presentfinding is intended to be installed in the room that
one wishes to heat with a distance from the ground and
with an orientation that are suitably selected for ensuring
the desired heating of a selected zone of the room or of
the entire room itself.

[0026] The heating system 1, objectof the presentfind-
ing, comprises a closed loop with radiant strips 2, sus-
ceptible to be fixed to the ceiling or to a wall of a room to
be heated, maintained suspended and spaced from the
ground of the room itself, and adapted to be internally
traversed by a carrier fluid F, in order to heat the room
itself by radiation.

[0027] Ofcourse, the system 1, rather than being fixed
directly to the ceiling or to a wall, can also be fixed to
beams or to columns or to poles associated therewith or
to any structure susceptible to safely support the radiant
strips 2 themselves and hence the system 1, without de-
parting from the protective scope defined by the present
patent.

[0028] More in detail, the aforesaid closed loop with
radiant strips 2 comprises at least one delivery pipe 2A
and atleast one return pipe 2B, which are extended side-
by-side and parallel to each other and are susceptible of
being internally traversed by a carrier fluid F of combus-
tion gas, in order to heat the room by radiation.

[0029] Each pipe is formed by a metal tube which is
extended with a length that for example can vary from
several tens of meters up to reaching even 100-150 me-
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ters.

[0030] Advantageously, the aforesaid pipes 2A, 2B are
made of metal subjected to a process of calorization.
[0031] Preferably, the metal pipes 2A, 2B are obtained
starting from a continuous strip of metal material, for ex-
ample aluminized steel, which is formed as a spiral with
the longitudinal edges fixed together so as to obtain a
continuous tubular body, according to the production
processes per se known to the man skilled in the art.
[0032] The delivery pipe 2A and the return pipe 2B are
connected to each other at the respective ends in order
to define the closed loop and allow the circulation of the
carrier fluid F at its interior. Of course, the system 1 can
comprise multiple radiant strips 2 without departing from
the defined protective scope defined by the present pat-
ent.

[0033] The pipes are on the upper part and laterally
enclosed by a sleeve 10, which defines a containment
body open downward and formed by two lateral walls
10A and 10B and by an upper wall 10C. The sleeve 10
comprises ascreen 11, for example constituted by a met-
al sheet, aimed to reflect the heat waves downward, and
alayer ofinsulating material 12 placed outside the screen
11 in order to limit the heat dispersions. The sleeve 10
is associated with a support structure (not illustrated)
which is generally hung from the ceiling of the shed or
more generally of the building to be heated.

[0034] Thesleeve 10 also supports, within the contain-
ment body defined by its walls 10A, 10B and 10C, the
delivery and return pipes 2A and 2B for example by
means of chains 16.

[0035] The system 1, objectof the presentfinding, also
comprises - in an entirely conventional manner - a burner
3for producing the flow of combustion gas F. In operation,
the latter transfers the heat to the pipes of the radiant
strip 2 which in turn heats by radiation the underlying
areas of the settings in which the radiant strip 2 is ex-
tended.

[0036] Theradiantstrip 2 makes aclosed loop, inorder
to recover part of the flow of exhaust gases F with the
relative residual heat and in order to make it circulate in
the pipes 2A and 2B together with the new exhaust gas
flow emitted by the burner 3.

[0037] The burner 3 of the system 1 is inserted in a
combustion chamber, which is in connection with the in-
itial section of the delivery pipe 2A of the radiant strip 2
in order to introduce the hot gas fumes therein.

[0038] The burner 3 is connected in a per se known
manner to first means for feeding fuel, in particular pres-
surized gas, and to second means for feeding a combu-
rent, in particular air, in order to achieve a mixture in the
burner 3 that produces a combustion reaction and devel-
ops the hot fumes which are directly introduced into the
delivery pipe 2A by heating the carrier fluid F that flows
therein, in turn constituted by previously-burnt exhaust
gas. The mixing can also occur outside the combustion
chamber, for example with the use of burners of premix
type fed directly with a mixture of gas and air, in which
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the air and gas were closely premixed with each other.
[0039] The system 1 also comprises a ventilator 4 op-
erating in a suction manner, which is arranged at the
terminal section of the return pipe 2B of the radiant strip
2, in proximity to the burner 3. The ventilator 4 is adapted
to suction the carrier fluid F that has crossed the delivery
pipe 2A and the return pipe 2B of the radiant strip 2 and
to force part of such carrier fluid F into a jacket placed
around the burner 3 by means of a recirculation chamber
5, up to conducting it into the inlet section of the delivery
pipe 2A placed immediately downstream of the combus-
tion chamber, in order to close the circuit of the carrier
fluid F and allow the recirculation thereof.

[0040] A fumes expulsion flue 6 is also provided, pref-
erably linked to the recirculation chamber 5 between the
ventilator 4 and the burner 3, which expels that amount
part of the carrier circulation fluid F which is substituted
by the new exhaust gases created by the burner 3.
[0041] The system 1 with radiant strips also has, in an
entirely conventional manner, a containment structure 7,
preferably box-like and metallic, for example made of
steel, advantageously positioned in an external setting
with respect to the environment to be heated, where in-
stead the strips 2 are placed. Within the containment
structure 7, the following are housed: the burner 3 with
its combustion chamber, the ventilator 4 for the circula-
tion of the exhaust gases, the means for injecting the air
and the gas into the combustion chamber and the recir-
culation chamber 5 between the delivery pipe 2A and the
return pipe 2B, with the bypass for the expulsion flue 6.
[0042] The recirculation chamber 5 connects together
the initial section of the delivery pipe 2A and the final
section of the return pipe 2B.

[0043] Therefore, the two delivery and return pipes 2A,
2B lead, with one end thereof, to the recirculation cham-
ber 5 placed within the containment structure 7 while at
the other end they are preferably connected, in a per se
conventional manner, with a 180-degree connector 20
or connector with U-shaped extension, well-known to the
man skilled in the art.

[0044] The ventilator 4 is provided with a fan inserted
in the recirculation chamber and operating in a suction
manner to force the carrier fluid F within the circuit of
radiant strips 2, from the final section of the return pipe
2B to the initial section of the delivery pipe 2A.

[0045] Thefuelis advantageously in gaseous form and
is for example constituted by methane, or it can be in
liquefied form, and be for example constituted by LPG.
[0046] The partofexhaustgases suctioned by the ven-
tilator 4, and not sent to the connector duct 5 towards the
burner 3 to close the loop of the carrier fluid F, is sent to
the expulsion flue 6, which is therefore pressurized.
[0047] In accordance with the idea underlying the
present finding, the screen 10 comprises at least one
shaped reflection plate 14, which is interposed between
the delivery pipe 2A and the return pipe 2B, in order to
reflect most of the relative thermal radiation waves to-
wards the room to be heated.
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[0048] In accordance with the embodiment illustrated
in the enclosed figures, the shaped reflection plate 14
defines a concavity 15 directed upward in an opposite
direction with respectto the roomto be heated. The afore-
said concavity 15 of the shaped reflection plate 14 is ad-
vantageously obtained with V shape by means of bend-
ing of a metal sheet, with the two tilted sides aimed to
reflect the thermal radiation of the two contiguous deliv-
ery and return pipes 2A, 2B, towards the room to be heat-
ed.

[0049] In accordance with a different embodiment, not
illustrated in the enclosed figures, the shaped reflection
plate 14 comprises a sheet, possibly also with flat shape,
interposed between the delivery pipe 2A and the return
pipe 2B and positioned with its opposite faces directed
towards the corresponding pipes 2A, 2B.

[0050] The shaped reflection plate 14 is advanta-
geously part of a sheet which is extended to cover at
least on the upper part of said pipes with two lateral por-
tions 14A and 14B, in particular horizontal according to
the example of the enclosed figures and in particular well-
illustrated in figure 6. The same lateral portions 14A and
14B could otherwise assume a downward concave
shape, substantially following the convexity of the pipes.
[0051] In accordance with a particular embodiment of
the finding, the screen 11 is substantially entirely consti-
tuted by the shaped reflection plate 14. Otherwise, the
screen 11 can comprise further components besides the
shaped reflection plate 14.

[0052] Advantageously, the lateral walls 10A and 10B
ofthe sleeve 10 are respectively spaced from the delivery
pipe 2A and from the return pipe 2B by a first distance
D1 comprised in the interval between 60 mm and 200
mm, and preferably the delivery pipes 2A and return 2B
pipes are spaced from each other by a second distance
D2 comprised in the interval between 100 mm and 350
mm.

[0053] In particular, if the delivery and return pipes 2A,
2B have diameter comprised between about 250 mm and
350 mm (and preferably about 300 mm), the first distance
D1 of each pipe 2A, 2B from the respective lateral wall
10A, 10B is comprised between 80 mm and 200 mm and
preferably on the order of 150 mm, and advantageously
the second distance D2 between the two pipes 2A, 2B
is comprised in the interval between 200 mm and 350
mm and preferably on the order of 275 mm.

[0054] If the delivery and return pipes 2A, 2B have di-
ameter comprised between about 150 mm and 250 mm
(and preferably about 200 mm), the first distance of each
pipe 2A, 2B from the respective lateral wall 10A, 10B is
comprised between 60 mm and 120 mm and preferably
on the order of 80 mm, and advantageously the second
distance D2 between the two pipes 2A, 2B is comprised
in the interval between 90 mm and 150 mm and prefer-
ably on the order of 120 mm.

[0055] As can be appreciated in figure 5B relative to a
conventional prior art system, in which the equivalent el-
ements are indicated with the subscript, the values of DI
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and D2’ are much less, and generally 30 mm, with deliv-
ery and return pipes with diameter of about 300 mm
[0056] Preferably, with reference to the example of fig-
ure 3A, the lateral radiation angle o of each of the two
delivery 2A and return 2B pipes (which is extended be-
tween the line joining the lower end of each lateral wall
10A, 10B with the center of the respective pipe 2A, 2B
and the vertical line that passes through the center of
such pipe 2A, 2B) is comprised in the interval between
50 and 70 degrees and in particular is approximately 60
degrees.

[0057] The delivery pipe 2A and the return pipe 2B ad-
vantageously have diameter H comprised between 150
and 400 mm and in particular approximately comprised
between 200 and 300 mm as a function of the capacity.
[0058] Advantageously, if the delivery and return pipes
2A, 2B have diameter comprised between about 250 mm
and 350 mm (and preferably about 300 mm), the width
L of the sleeve 10 is comprised between 1100 mm and
1300 mm and in particular is approximately about 1200
mm (while the sleeves 10’ of conventional systems are
narrower, with width L’ on the order of about 800 mm with
pipes of diameter of about 300 mm).

[0059] If the delivery and return pipes 2A, 2B have di-
ameter comprised between about 150 mm and 250 mm
(and preferably about 200 mm), the width L of the sleeve
10 is comprised between 700 mm and 900 mm and in
particular is approximately about 800 mm (while the
sleeves 10’ of conventional systems are narrower, with
width L’ on the order of about 600 mm with pipes of di-
ameter of about 200 mm).

[0060] The screen 11 comprises at least one lateral
shaped band (110), and preferably two lateral bands
(110), in particular obtained with a layer of insulation cov-
ered with a reflecting layer.

[0061] The two lateral shaped bands 110 of the screen
11 are connected with the lateral portions 14A and 14B
of the shaped reflection plate 14 and with the lateral walls
10A, 10B of the sleeve 10. Such lateral shaped bands
110 can be made of sheet as a continuation of the lateral
portions 14A and 14B of the shaped reflection plate 14
or they can be formed by insulating layers covered with
a reflecting layer, such as an aluminum sheet.

[0062] Advantageously, such lateral shaped bands
110 are extended with multiple flat sections in succession
15A, 15B, 15C, connected together by bends 160 or by
curvilinear connectors, in order to approximate the cylin-
drical extension of the pipes 2A, 2B.

[0063] Due to the shape of the shaped reflection plate
14 (or also of the two lateral shaped bands 110), the arc
percentage of the circular section of the radiant pipes 2A,
2B useful for radiating the room directly or due to the
reflection of the shaped plate (and/or of the lateral shaped
bands 110 for example, as stated, being formed even
only by covered insulator) is comprised between 50 and
70% while in the case of the prior art system it is on the
order of 36%, as highlighted in the table of figure 4.
[0064] The pipes 2A, 2B are positioned with respect to
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the screen 11 at a distance such to allow most of the heat
radiated towards said screen 11 to be reflected down-
ward.

[0065] The system 1 according to the finding as de-
scribed above allows attaining the following advantages
with respect to the prior art systems: a greater overall
efficiency of the system; a greater specific emissivity of
the radiant strip; a substantial reduction of the costs of
the radiant strip given the same delivered power.
[0066] The greater efficiency of the radiant strip 2 is
due to the interposition of the shaped reflection plate 14
between the two radiant pipes 2A and 2B, which does
not allow the return pipe 2B to receive thermal energy
from the delivery pipe 2A, with the result of being able to
lower the temperature of the exhaust products, hence
expel less energy at the fumes expulsion flue 6 and thus
increase the system efficiency.

[0067] The greater specific emissivity of the radiant
strip 2, i.e. greater power delivered per unit of length of
the radiant strip 2, is due to the fact that while presently
the pipes lie about 30 mm from each other and the same
lie another 30 mm or slightly more from the insulation of
the lateral walls 10A, 10B of the sleeve, actually prevent-
ing the upper and lateral radiation emitted by the radiant
pipe 2A, 2B from descending downward, the system 1
according to the finding, providing for a distance between
the radiant pipes 2A, 2B of about 275 mm and a distance
between pipes 2A, 2B and lateral insulating wall 10A,
10B of about 150 mm, allows most of the radiation emitted
by the upper part of the radiant pipes 2A, 2B to be re-
flected downward, i.e. towards the part of the building to
be heated.

[0068] Therefore, while in the radiant strip known up
to now the circumference part used as radiant emitter is
about 36% of the circumference, in the configuration of
radiant strip 2 according to the finding the percentage of
surface employed for the radiant emission is greater than
60%.

[0069] Therefore, the system 1 according to the find-
ing, being able to obtain a considerable increase of the
heat quantity emitted into the environment in radiant
form, given the same power, does not require the same
length of radiant strip but a clearly smaller strip length,
thus reducing both the costs of the materials used and
the costs of installation of the considered equipment.
[0070] In particular, the presentsystem 1 is particularly
suitable for being employed with pipes (delivery 2A and
return 2B) obtained starting from metal strips subjected
to calorization treatment, in particular calorized alu-
minized steel; indeed such pipes 2A, 2B, being treated
over the entire circumference, allow increasing the radi-
ation associated with the reflection of the shaped reflec-
tion plate 14 of the screen 11, obtaining an emission that
is higher, more uniform and constant over time. This con-
trasts with the pipes of known type, which are only par-
tially painted in the lower part.

[0071] Inparticular, the pipes 2A, 2B obtained from the
aforesaid calorized metal strips are able to irradiate heat
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at 360° (hence more greatly exploiting the arrangement
of the shaped reflection plate 14) without having to exe-
cute painting on the pipes (andin particular over the entire
surface thereof), with a consequent saving in terms of
manufacturing costs, production waste, etc.

[0072] Thefindingthus conceived therefore attains the
pre-established objects.

Claims

1. Heating system (1) with radiant strips, which com-
prises:

- at least one closed loop with radiant strips (2),
which comprises at least one delivery pipe (2A)
and at least one return pipe (2B), which are ex-
tended side-by-side and parallel to each other,
is susceptible of being associated with the ceil-
ing and/or with the wall of a room to be heated,
and it is adapted to be internally traversed by a
carrier fluid (F) of combustion gas and/or over-
heated air, in order to heat said room by radia-
tion;

- at least one burner (3), which is adapted to
generate said carrier fluid (F) and to introduce
said carrier fluid (F) in said delivery pipe (2A);
- atleast one sleeve (10) comprising at leastone
screen (11) placed as an external cover of said
delivery pipe (2A) and return pipe (2B), on the
upper part and laterally;

said heating system (1) being characterized in that
said screen (11) comprises at least one shaped re-
flection plate (14), which is interposed between said
delivery pipe (2A) and said return pipe (2B), in order
to reflect at least part of the relative thermal radiation
waves towards the room to be heated.

2. Heating system (1) with radiant strips according to
claim 1, characterized in that said shaped reflection
plate (14) defines a concavity (15), which is intended
to be directed in the opposite direction with respect
to said room to be heated.

3. Heating system (1) with radiant strips according to
claim 2, characterized in that the concavity (15) of
said shaped reflection plate (14) is substantially V-
shaped with two tilted sides aimed to reflect the ther-
mal radiation towards the room to be heated.

4. Heating system (1) with radiant strips according to
claim 3, characterized in that said V shape of the
shaped reflection plate (14) is obtained by means of
bends from a metal sheet.

5. Heating system (1) with radiant strips according to
any one of the preceding claims, characterized in
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that said shaped reflection plate (14) is part of a
sheet that is extended with two lateral portions (14A,
14B) to cover, atleast on the upper part, said delivery
pipe (2A) and return pipe (2B).

Heating system (1) with radiant strips according to
any one of the preceding claims, characterized in
that said sleeve (10) comprises two lateral walls
(10A, 10B), which are respectively spaced from said
delivery pipe (10A) and from said return pipe (10B)
by a first distance (D1) comprised in the interval be-
tween 60 mm and 200 mm.

Heating system (1) with radiant strips according to
any one of the preceding claims, characterized in
that said delivery pipe (2A) and said return pipe (2B)
are spaced from each other by a second distance
(D2) comprised in the interval between 100 mm and
350 mm

Heating system (1) with radiant strips according to
any one of the preceding claims, characterized in
that said delivery pipe (2A) and said return pipe (2B)
have diameter comprised between 150 mm and 400
mm.

Heating system (1) with radiant strips according to
claim 8, characterized in that the width (L) of said
sleeve (10) is comprised between 1100 mm and
1300 mm, with said delivery pipe (2A) and said return
pipe (2B) having diameter comprised between 250
mm and 350 mm.

Heating system (1) with radiant strips according to
claim 8, characterized in that the width (L) of said
sleeve (10) is comprised between 700 mm and 900
mm, with said delivery pipe (2A) and said return pipe
(2B) having diameter comprised between 150 mm
and 250 mm.

Heating system (1) with radiant strips according to
claim 5, characterized in that said screen (11) com-
prises at least one lateral shaped band (110), which
is connected with a corresponding one of said lateral
portions (14A, 14B) of said shaped reflection plate
(14) and is connected with the corresponding said
lateral wall (10A, 10B) of said sleeve (10).

Heating system (1) with radiant strips according to
claim 11, characterized in that it comprises two said
two lateral shaped bands (110), which are extended
with multiple flat sections (15A, 15B, 15C) in succes-
sion connected together by bends (160), in order to
approximate the cylindrical extension of said delivery
pipe (2A) and return pipe (2B).

Heating system (1) with radiant strips according to
any one of the preceding claims, characterized in
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14.

15.

that the arc percentage of the circular section of said
delivery pipe (2A) and of said return pipe (2B) adapt-
ed to radiate the room, directly or by means of the
reflection of said shaped plate (14), is comprised be-
tween 50% and 70%.

Heating system (1) with radiant strips according to
any one of the preceding claims 1 to 12, character-
ized in that the arc percentage of the circular section
of said delivery pipe (2A) and of said return pipe (2B)
adapted to radiate the room, directly or due to the
reflection of said shaped plate (14), is greater than
60%.

Heating system (1) with radiant strips according to
any one of the preceding claims, characterized in
that said sleeve (10) comprises a layer of insulating
material (12) placed as an external cover of said
screen (11).



EP 3 396 258 A1

01

Ve

[ |

VoI




EP 3 396 258 A1

NN

Fig. 2

)

/




EP 3 396 258 A1

Fig. 3A

10

10



p “SL

EP 3 396 258 A1

NOILNIANI 3HL OL ONIGHOO0V W3LSAS 14V "0ldd

TV.LOL dILITNG

NOISSTAH Q4LOdTdHY
NOISSTIAH 1L.OTdId

TVIOL AdLLINT-NON
TINAOW HHL WOYd LIXH LON sH0d

HINL LSNIVOV H4NL
Ardis didis
WILISAS WHISAS | NOIINTJANIAHL | (TdVANVIS HHL NOLINIANIHHL
NOLLNHANI 00€ 9H IVANVLS A0 I LIWNIAd JO GHITWNAEd QL DONIAHODOVY THANOLT HHL
wWe, O TW) vIAV | WS HOod (TW) vy 1V LOL TVIOL HIODNAT (wwr) QIONAT ¢ NISOIHAVYED
IOVAINS INVIAVY | ZOVAAS INVIOvY AULYIAO % HHLMIAO % DRV (W) gog AV QUVANYLS odv NOISSINE NVIAVY

1"




EP 3 396 258 A1

— 12

— 10B

Fig. SA

Fig. 5B

12



EP 3 396 258 A1

9 "SI




10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 396 258 A1

Application Number

EP 18 16 9790

DOCUMENTS CONSIDERED TO BE RELEVANT

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X US 2015/204538 Al (BRICE MARTIN [US] ET 1-11, INV.
AL) 23 July 2015 (2015-07-23) 13-15 F24D5/08
Y * paragraphs [0044] - [0048]; figures 1, 2|12 F23C3/00
* F23D14/12
X WO 96/10720 Al (JONES PHILOMENA JOAN [GB];|1-11,
JONES DAVID MERVYN [GB]) 13-15
11 April 1996 (1996-04-11)
Y * pages 17-21; figures 1-5 * 12
X WO 91/06810 Al (GAZ IND [FR]) 1,5-10,
16 May 1991 (1991-05-16) 15
* pages 5-7; figures 1-3, 8 *
* page 9, line 30 - page 10, line 29 *
Y WO 97/09569 Al (MARK B V [NL]; HEUR RUDOLF|12

JOHANNES HUBERT GE [NL]; YREN OKKO DIRK
VAN) 13 March 1997 (1997-03-13)
* figure 3 *

TECHNICAL FIELDS
SEARCHED (IPC)

F24D
F23C
F23D
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich 29 August 2018

Schwaiger, Bernd

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 396 258 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 18 16 9790

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

29-08-2018
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2015204538 Al 23-07-2015  NONE

WO 9610720 Al 11-04-1996 AU 3572495 A 26-04-1996
CA 2201167 Al 11-04-1996
EP 0783653 Al 16-07-1997
EP 1099909 A2 16-05-2001
Us 6138662 A 31-10-2000
WO 9610720 Al 11-04-1996

WO 9106810 Al 16-05-1991 FR 2653536 Al 26-04-1991
IT 1242725 B 17-05-1994
JP 3147379 B2 19-03-2001
JP HO4504302 A 30-07-1992
WO 9106810 Al 16-05-1991

WO 9709569 Al 13-03-1997 AU 6947296 A 27-03-1997
EP 0848797 Al 24-06-1998
NL 1001129 C2 05-03-1997
WO 9709569 Al 13-03-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



	bibliography
	abstract
	description
	claims
	drawings
	search report

