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(57)  The invention comprises an auger feeder (2), a
receiving hopper (3), a combustion chamber (9), a burner
(8), a blower fan (20) and a second outlet (21) for hot air;
which incorporates a heat-exchanger unit (13) which is
independent of the detachable combustion chamber (9);
formed by second vertical tubes (16) with the blower fan
(20) coupled on the heat-exchanger unit (13) at the op-
posite end furthest from the combustion chamber (9).
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DEVICE FOR GENERATING HOT AIR BY MEANS OF BIOMASS COMBUSTION

Between the heat-exchanger unit (13) and a combus-
tion-gas outlet (12) from the combustion chamber (9),
there is a first combustion-gas passage (l) formed by a
further set of first vertical tubes (14) that are detachable
and sliding, said tubes having a diameter greater than
the second vertical tubes (16) of the heat-exchanger unit
(13).

27 14 R 2i 1\
@ DRy

1
A} =
\ T
22- | | oL P algn
x|V

[ ]

’:

/ 1/0

8

FIG. 2

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 056 835 A1 2

Description
OBJECT OF THE INVENTION

[0001] The presentinvention, as expressed in the title
of this specification, relates to a device for generating hot
air by means of biomass combustion, which provides
several advantages to the functionfor whichitis intended,
as well as novelty features which will be described in
detail below, and which represents an improved alterna-
tive to the currently known systems serving the same
purpose.

[0002] More specifically, the object of the invention fo-
cuses on a device for generating hot air, which can be
applied to the heating of industrial premises or large en-
closures, and uses pellets and other types of biomass
as fuel, essentially made up of a combustion chamber,
a tubular heat-exchanger unit where the heat from the
combustion gases is transferred to the air driven by a
blower fan designed for this purpose, presenting the par-
ticular feature of being structurally configured so that said
heat-exchanger unit, which is arranged behind the com-
bustion chamber, is detachable and couples to the tubes
vertically, thereby providing advantages of transport and
assembly, extending the useful life of the device, gener-
ating less ash accumulation, ensuring easy cleaning,
greater efficiency and lowering the costs of maintenance.

FIELD OF APPLICATION OF THE INVENTION

[0003] The field of application of the present invention
falls within the industrial sector dedicated to the manu-
facturing of equipment and devices for generating hot
air, particularly focused in the area of those that use bi-
omass as fuel.

BACKGROUND OF THE INVENTION

[0004] It is a known fact that currently biomass is the
most economical and environmentally friendly fuel be-
cause it generates energy savings ranging from 40-60%
when compared to other fuels. Itis therefore increasingly
common to use devices which are powered by said fuels
such as those generating hot air to heat large premises.
[0005] These devices are conventionally made up of,
amongst other elements, auger feeders which move the
biomass towards the burner of a combustion chamber
from which the combustion gases are expelled to a heat-
exchanger unit where heat transfer is achieved.

[0006] The essential problem involved with these de-
vices is usually the difficulty encountered in detaching
the tube assembly, which makes up the heat-exchanger
unit, since it is normally designed as a single part, inte-
grated on the combustion chamber, which implies diffi-
culty in transport and assembly. Furthermore, said layout
is usually arranged with the heat-exchanger unit tubes
in horizontal position, which causes the accumulation of
solids and ash inside said tubes, thus constituting a factor
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which impedes the optimal performance of the device
making it necessary to clean the tubes periodically,
which, moreover, is not an easy task.

[0007] Utility models under publication No. ES
1053357 and ES 1070424 consist of a hot air heating
system fuelled by organic and industrial waste aimed at
the heating of industrial and livestock buildings, where
combustion gases heat an air fluid by means of a heat-
exchanger unit, thereafter introducing this hot air into
those buildings for their heating.

[0008] The patent under publication No. ES 2482215
relates to a biomass hot air device comprised by a set
made up of a furnace, connecting tubes and a heat-ex-
changer combined with a turbine in order to drive the hot
air into the industrial building.

[0009] The patent under publication No. US
2013133560 describes a device for generating hot gas
by means of biomass combustion comprised of a com-
bustion chamber with aburner and a heat-exchanger with
vertical tubes behind the combustion chamber.

[0010] The patent under publication No. US 4232732
describes a system for the extraction of heat from the
combustion gases based on vertical pipe exchangers.
[0011] Thus, the object of the present invention is to
structurally configure said heat-exchanger so that it can
be easily detachable and to improve the mentioned is-
sues of cleaning and efficiency of the device by means
of its layout as an independent element behind the com-
bustion chamber and having the tubes in vertical position.
[0012] Additionally, affixing the air supply blower fan
tothe closest end of the combustion gas outlet also favors
an increased performance of the device.

[0013] Moreover, it should be noted that at least the
applicant is unaware of the existence of any other device
for generating hot air by means of biomass combustion
or similar invention which has like technical, structural
and constituent features to those contained in the device
advocated herein, according to claim.

DESCRIPTION OF THE INVENTION

[0014] Thus,the device for generating hotair by means
of biomass combustion which the present invention pro-
poses is configured as an innovation within its field of
application, since according to its implementation, and
in an exhaustive manner, the above-mentioned objec-
tives are satisfactorily achieved, the characteristic details
that make it possible and that distinguish it from what is
already known are conveniently compiled in the final
claims which accompany the present specification there-
of.

[0015] Specifically, what the invention advocates, as
noted above, is a device for generating hot air by means
of biomass combustion essentially comprised of the fol-
lowing elements:

- A biomass feeder with a worm shaft
- Areceiving hopper with an agitator shaft and burner
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feed.

- A combustion chamber with combustion-gas outlet
(first gaseous fluid) to a heat-exchanger unit and hot
air outlet (second gaseous fluid).

- A previous first combustion-gas passage towards
the heat-exchanger unit comprised of a set of first
vertical tubes that are detachable and sliding, which
are assembled in a sliding manner on bushings;
wherein below said first vertical tubes there is a first
decanter of the solid particles contained in the com-
bustion gases.

- The heat-exchanger unit contains groups of second
vertical tubes.

- Superior and inferior caissons for the outlet of fumes
or combustion gases which form a part of the struc-
ture of the heat-exchanger unit, wherein the inferior
caissons are also intermediate decanters for the sol-
id particles contained in the fumes.

- Acombustion-gas passage of a second decanter to-
wards a fume extractor fan.

- Ahotair blower fan located in the portion of the heat-
exchanger unit next to the first combustion-gas outlet
materialized by a chimney.

- A second hot air outlet.

[0016] Thus, the device is fitted with a feeding system
for the receiving hopper which incorporates a safety lock-
ing system between said feeder and said receiving hop-
per in order to prevent flame blowback. The biomass can
be stored directly on the feeder worm shaft or in another
previous hopper closed and arranged for this purpose.
[0017] The biomass receiving system is composed of
said receiving hopper in which a central mixing unit is
provided, which is in charge of supplying the burner in-
stalled at the other end of a horizontal connecting tube,
inside the combustion chamber. Inside this horizontal
tube which forms part of the said receiving system there
is an auger which rotates by means of an electric motor
and which is responsible for measuring out the biomass
into the burner.

[0018] Inthe combustion chamber, the fuel that fills the
burner partially overflows onto a grate with boreholes
which increases the combustion surface. Combustion is
completed through tubes which provide air onto the top
of the flame (secondary air) with a variable flow fan.
[0019] Once combustion has been produced, high
temperature gas passes through the first decanter of sol-
id particles, entering through the first previous passage
of fumes made up of the first vertical tubes that are de-
tachable and sliding, which slide on bushings, so that in
this first passage of fumes, in which temperatures are
very high, these first vertical tubes avoid being subjected
to stresses that could destabilize the structure of the de-
vice. These first vertical tubes are designed as a replace-
ment part, extremely lowering the costs of repair work in
the future. In order to change these first vertical tubes it
is not necessary to remove the heat-exchanger unit, the
side doors arranged for this purpose and other upper
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doors can be opened, through which the first vertical
tubes can be removed and replaced with others.

[0020] Once the combustion gases have passed
through this first previous passage, they pass on to the
multi tubular heat-exchanger unit, which contains the
second set of vertical tubes, said tubes having a smaller
diameter than the vertical tubes of the first previous pas-
sage in order to facilitate the cooling of the combustion
gases. The gases are forced to pass through several
groups of second vertical tubes to ensure that the air from
the air supply blower fan cools the gases efficiently, thus
achieving high performance though heat exchange be-
tween the combustion gases and the air from the air sup-
ply blower fan.

[0021] As the combustion gases pass through these
groups of second vertical tubes, they have to change the
direction of displacement from bottom to top and vice
versa. Atthis pointthey lowertheir speed, thereby achiev-
ing the decanting of most of the solid particles incorpo-
rated in the combustion gases. This method of the pas-
sage of combustion gases enables the effective filtering
of said solid particles from these same combustion gas-
es. In addition, the cleaning of the combustion gas pas-
sage decanters is very simple as they have easy to open
side doors available for this purpose.

[0022] The groups of second vertical tubes, at their
ends, lead into the upper and lower caissons, while at
the same time, the combustion chamber connects with
one of the top caissons through the first vertical tubes.
[0023] Once the entire cycle of the combustion gases
within the heat-exchanger unit has passed, these gases
pass on to a final decanter wherein the duct of a gas
extractor is installed. Said extractor has variable flow in
order to regulate the depression and the outlet flow of
the combustion gases. The extractor is coupled toachim-
ney with a regulated size, in order to remove the gases
to the exterior.

[0024] To sum up, the main differential features pre-
sented by the advocated device for generating hot air
and the advantages that said features provide to the
same compared to other conventional devices are:

First, the heat-exchanger unitis coupled in a detach-
able manner next to the combustion chamber, such
that this arrangement facilitates the coupling of the
heat-exchanger unit as an element which is inde-
pendent of the combustion chamber and therefore
detachable.

Thus, in this position, the equipment object of the
invention can easily be transported in a conventional
truck and the coupling of the components is simple,
thereby lowering the costs of transport and assem-
bly. This possibility also allows that the first previous
passage of the combustion gases occurs through
the first vertical tubes, which are also replaceable,
and for which they are coupled onto metal bushings,
thereby avoiding structural tensions that would harm
the lifespan of the device. This arrangement of the
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detachable heat-exchanger unit makes it possible to
classify it as an easily reparable replacement part,
thus contributing to facilitate the amortization and
durability of the device object of the invention.

The second essential and distinguishing feature is
the vertical arrangement of the heat-exchanger unit,
thatis, having its tubes installed vertically, which also
provides great advantages. The passage of combus-
tion gases through a vertical exchanger does not al-
low the ash (solid particles) to settle within the tubes.
This greatly facilitates the cleaning the heat-ex-
changer unit, allowing to carry out these cleaning
tasks over longer periods of time than in horizontal
exchanger units. The side doors arranged in the bot-
tom caissons of the heat-exchanger unit allow for
the periodic cleaning tasks to be carried out with
great ease and little effort.

[0025] Onthe otherhand, installing the air supply blow-
er fan right before the gas combustion outlet achieves
greater heat exchange and lowers the temperature of the
combustion gases which exit through the chimney, be-
cause there is a greater temperature difference between
the air supply and the combustion gases. This arrange-
ment of the blower fan also achieves that when the air
reaches the combustion chamber, it already has a high
temperature and upon arriving onto said combustion
chamber, the hottest spot in the device, its temperature
increases substantially, thus achieving higher air tem-
perature than in traditional systems. The low temperature
of the gas combustion outlet allows for optimal perform-
ance.

[0026] The vertical arrangementofthe heat-exchanger
unit also provides the advantage of facilitating the de-
canting of the ash generated in the combustion chamber,
which settles easily in the lower portion of the heat-ex-
changer unit. The large volume and surface of this de-
canter allows significantly lowering the speed of the com-
bustion gases, and due to said decrease in speed, they
settle on the bottom, thereby achieving an ash-free com-
bustion-gas outlet. There are easy-opening doors for the
cleaning of this decanter, which facilitate the periodical
cleaning operations.

[0027] On the other hand, there are known heat ex-
changers on the market, similar to those used in vehicles,
which use thermal oil conducted by a tubular coil to heat
the air.

[0028] In light of the above, it is determined that the
described device for generating hot air by means of bio-
mass combustion is an innovative structure having struc-
tural and constitutive features unknown until now, which
linked to its practical use, provide sufficient grounds for
obtaining the requested privilege of exclusivity.

DESCRIPTION OF THE DRAWINGS

[0029] Tocomplete the presentdescription, and forthe
purpose of aiding in a better understanding of the char-
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acteristics of the invention, the present specification is
accompanied by a set of drawings constituting an integral
part of the same, which by way of illustration and not
limitation, represent the following:

Figure 1.- Shows a schematic side view of an ex-
ample of the embodiment of the device for generat-
ing hot air by means of biomass combustion, object
of the invention. A set of the comprising elements
and parts can be seen, as well as the configuration
and arrangement of each of these. In addition, this
figure also shows, by means of dotted arrows, the
circuit which the combustion gases travel from the
combustion chamber to the heat-exchanger unit
passing through the vertical tubes toward the extrac-
tor.

Figure 2.- Shows an also very schematic side ele-
vation view of the combustion chamber and the ver-
tical heat-exchanger unit of the device object of the
invention, for a clearer appreciation of its configura-
tion and arrangement, as well as the main compris-
ing elements.

Figure 3.- Shows a plan view of the device of the
invention.

Figure 4.- Shows a front view of the combustion
chamber combined with a casing chamber.

Figure 5.- Shows a sectional view of a portion of the
device of the invention.

Figure 6.- Shows a perspective view of the bottom
portion of the combustion chamber, where a set of
welded bushings is highlighted, in which a series of
first vertical tubes for the passage of combustion
gases are adjusted.

PREFERRED EMBODIMENT OF THE INVENTION

[0030] With reference to the mentioned figures and ac-
cording to the adopted numbering, an example of pre-
ferred, but not limited, embodiment of the advocated de-
vice for generating hot air by means of biomass combus-
tion can be observed therein, which comprises the indi-
cated parts and elements described in detail herebelow:

Thus as shown in Figure 1, the device in question
comprises: an auger feeder with an outer worm shaft
(2) which supplies biomass to a receiving hopper (3)
having a safety locking system (4) between said au-
ger feeder with outer worm shaft (2) and said hopper
(3) in order to avoid flame blowback.

[0031] Saidreceiving hopper (3) which is provided with
a central mixing unit (5), feeds biomass to a horizontal
tube (6) with another auger feeder with an inner worm
shaft (2') which, driven by an electric motor (7) conveys
the biomass to a burner (8) located at the other end of
said horizontal tube (6) within a combustion chamber (9).
[0032] In the combustion chamber (9) the burner (8)
incorporates alower grate (10) with boreholes onto which
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the biomass partially overflows, thus increasing the area
of combustion.

[0033] As seen in Figures 1 and 2, in the rear portion
of the combustion chamber (9) a first decanter (11) of
solid particles can be seen, as a kind of caisson, which
is located before a gas-combustion outlet (12) (first gas-
eous fluid) towards a heat-exchanger unit (13) which is
an independent element between it and said outlet (12)
a first previous combustion-gas passage (l) formed by a
set of several first vertical tubes (14) that are detachable
and sliding, having a diameter greater than the second
vertical tubes (16) of the heat-exchanger unit (13), with
the particularity that said first vertical tubes (14) are as-
sembled between the combustion chamber (9) and the
heat-exchanger unit (13) located after the combustion
chamber (9), on bushings (15). Thus, stresses due to
dilations are avoided and easy removal is allowed
through side registry doors (not shown in the Figures),
provided for this purpose in a casing (19) of the heat-
exchanger unit (13), in combination with other upper
doors (29) located in upper caissons (17) described in
the following paragraph.

[0034] Thefirst vertical tubes (14) have upper and low-
er end sections which are fitted and assembled into re-
cesses of the bushings.

[0035] In another embodiment, the upper and lower
end sections of the first vertical tubes (14) are fitted di-
rectly into recesses made in the structure of the upper
caisson (17) and the combustion chamber (9).

[0036] Ontheotherhand, the heat-exchanger unit (13)
which is characteristically arranged as already noted be-
hind the combustion chamber (9) constituting an inde-
pendent element thereof, that can be detached and con-
tains a second passage (Il) determined by second verti-
cal tubes (16); in this case having a smaller diameter
than the first vertical tubes (14) from the first combustion-
gas passage (I), and through which said combustion gas-
es are also required to pass following a sinusoidal path,
ascending and descending through these second vertical
tubes (16) already connected in groups by means of the
upper caissons (17) and other lower caissons (18) trans-
mitting its heat to the air passing over the outside of one
and the other vertical tubes (14, 16) which form part of
the heat-exchanger unit (13) which is closed at the sides
by the casing (19).

[0037] In addition, the device of the invention incorpo-
rates a blower fan (20) which is coupled to the heat-ex-
changer unit (13) in correspondence with the opposite
end furthest from the combustion chamber (9), thus
achieving optimal performance for heat exchange with
the combustion gases; so that the blower fan (20) drives
the hot air to a second outlet (21) for hot air located on
top of the combustion chamber (9).

[0038] In order to clean the lower caissons (18) of the
passage of combustion gases in the heat-exchanger unit
(13), side cleaning doors (22) are provided in the casing
(19) for this purpose, having also foreseen another clean-
ing door (22).
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[0039] Behind the last lower caisson (18) of the heat-
exchanger unit (13), a last decanter caisson (23) is in-
stalled, which is connected to the suction tube (24) of an
extractor (25) having variable flow to regulate the depres-
sion and outlet flow of the combustion gases, to which,
in turn, a chimney-tube (26) is coupled for the outlet of
said gases to the exterior.

[0040] The first and second vertical tubes (14), (16)
are housed within a main chamber (1) of the heat-ex-
changer unit (13) which communicates with a casing
chamber (27) located around the structure of the com-
bustion chamber (9); wherein the stream of the second
air gaseous fluid first flows through the main chamber (1)
receiving heat from the first and second vertical tubes
(14), (16) reaching a temperature of 300/400°C and then
traverses the casing chamber (27) wherein the second
air gaseous fluid increases its temperature (to 30°C and
over) through heat transfer of the combustion chamber
(9); the casing chamber (27) ending up in the second
outlet (21) for hot air which reaches a temperature of up
to 130/150°C.

[0041] The bottom edges of the first vertical tubes (14)
reston stops (28) integrated into the structure of the com-
bustion chamber (9).

[0042] The upper caissons (17) of the heat-exchanger
unit (13) have the upper doors (29) facing the upper ends
of the firstand second vertical tubes (14), (16). Said upper
doors (29) allow to carry out the cleaning and mainte-
nance of the upper caissons (17), firstand second vertical
tubes (14), (16), and also allow the extraction of the first
vertical tubes (14) or replacing them when necessary, as
they are subjected to elevated temperatures (up to
600°C) due to their proximity to the combustion chamber
9).

[0043] The casing chamber (27) defines an annular
space delimited by an inner wall (27a) and an outer wall
(27b); wherein both walls are connected by ribbings (31)
which are complemented by fins (32) which come out of
the inner wall (27a).

[0044] The structure of the combustion chamber (9)
has a front wall (30) which receives the impact of the
stream of second gaseous fluid in its flow path to the
casing chamber (27) which surrounds the structure of
the combustion chamber (9); wherein said front wall (30)
has a conical structure with a divergent surface from its
center to its perimeter edge where it flows into the casing
chamber (27). In this situation, the speed of the hot air
stream inside the casing chamber (27) can reach up to
12 m/s.

[0045] The combustion gases which flow through the
group of second vertical tubes (16) closest to the blower
fan (20) canreach atemperature below 100°C even lower
temperature than the air flowing through the area of that
specific group of second vertical tubes (16); all of this
depending mainly on the air flow supplied by the blower
fan (20). Thus, maximum heatexchangeis achieved from
the second vertical tubes (16) to the second flow of air.
This sometimes implies that considerable condensation
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is generated inside this specific group of second vertical
tubes (16), condensation which will be drained by means
of a drainage duct installed on the bottom of the second
decanter (23).

[0046] Furthermore, it must be noted that the pressure
of the flow of hot air inside the device is always greater
than the pressure of the combustion gases, so that al-
though the vertical tubes (14), (16) or other internal parts
ofthe device break, the pressure generated by the blower
fan (20) combined with the depression generated by the
fume extractor (25) prevent the combustion gases from
passing into the flow of hot air used for example to dry
grain inindustrial warehouses, thus avoiding that a spark
passes into the airflow possibly causing a fire.

[0047] The upper and lower end sections of the first
vertical tubes (14) easily fit into the recesses of the first
upper caisson (17) and the combustion chamber (9);
wherein the heating of the first vertical tubes (14) increas-
es their dimensions fitting tightly into the recesses of the
first upper caisson (17) and combustion chamber (9),
highlighting that said tightening allows the sliding of the
first vertical tubes (14) during dilation when said first ver-
tical tubes (14) are heated, which in one embodiment are
made of stainless steel.

[0048] The top of the heat-exchanger unit (13) inte-
grates a baluster so that the cleaning can be carried out
safely.

[0049] Havingthus adequately described the nature of

the presentinvention, as wellas how to putitinto practice,
it is deemed unnecessary to make this description any
longer in order for anyone skilled in the art to understand
the scope of the invention and the advantages deriving
therefrom. It must be noted that, within its essential na-
ture, the invention may be carried out according to other
embodiments differing in detail from that set out by way
of example, which the protection sought would equally
cover, provided that the fundamental principle thereof is
not altered, changed or modified.

Claims

1. Adevice for generating hot air by means of biomass
combustion which comprises an auger feeder, a re-
ceiving hopper, a combustion chamber with aburner,
a heat-exchanger unit between two gaseous fluids:
a first fluid and a second fluid; a blower fan of the
second gaseous fluid, a first combustion-gas outlet
of the first gaseous fluid and a second combustion-
gas outlet for the second gaseous fluid; wherein the
first gaseous fluid is a stream of hot gases generated
by the combustion of biomass within the combustion
chamber, while the second gaseous fluid is a flow of
hot air expelled from the second outlet; character-
ized in that:

- the heat-exchanger unit comprises several
groups of second vertical tubes (16), whose
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ends lead into upper caissons (17) and lower
caissons (18); wherein the first gaseous fluid
flows inside second vertical tubes (16) and up-
per and lower caissons (17), (18), following a
sinusoidal path formed by updrafts and down-
drafts corresponding to the second vertical
tubes (16), and by other currents flowing through
the inside of the upper and lower caissons (17),
(18);

- the heat-exchanger unit (13) comprises an in-
dependent structure which is detachably cou-
pled to a structure of the combustion chamber
(9); wherein the flow of the first gaseous fluid
from the combustion chamber (9) to the heat-
exchanger unit (13) comprises first vertical
tubes (14) which are detachable, which have
lower end sections which fit into recesses of the
combustion chamber (9), and upper end sec-
tions which fit into other recesses of a first upper
caisson (17) of the heat-exchanger unit (13);
wherein the first gaseous fluid ascends from a
lower portion of the combustion chamber (9) to
the first upper caisson (17) of the heat-exchang-
er unit (13) through the first vertical tubes (14);
- the first and second vertical tubes (14), (16)
are housed inside a main chamber (1) of the
heat-exchanger unit (13) which communicates
with a casing chamber (27) located around the
structure of the combustion chamber (9); where-
in the stream of the second gaseous fluid of air
first flows through the main chamber (1) receiv-
ing heat from the first and second vertical tubes
(14), (16) and then flows through the casing
chamber (27) wherein the second gaseous fluid
of airincreases its temperature through the heat
transferred by the combustion chamber (9); end-
ing up in the casing chamber (27) in the second
outlet (21) for hot air.

The device for generating hot air by means of bio-
mass combustion, according to claim 1, character-
ized in that the blower fan (20) is coupled on the
independent structure of the heat-exchanger unit
(13) atthe opposite end furthest from the combustion
chamber (9).

The device for generating hot air by means of bio-
mass combustion, according to any one of the pre-
ceding claims, characterized in that the set of first
vertical tubes (14) form a first combustion-gas pas-
sage (I) of the first gaseous fluid having a greater
diameter than the set of second vertical tubes (16)
constituting a second combustion-gas passage (Il)
of the first gaseous fluid.

The device for generating hot air by means of bio-
mass combustion, according to any one of the pre-
ceding claims, characterized in that the upper and
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lower end sections of the first vertical tubes (14) eas-
ily fit into the recesses of the first upper caisson (17)
and the combustion chamber (9); wherein the heat-
ing of the first vertical tubes (14) increases their di-
mensions fitting them tightly into the recesses of the
firstupper caisson (17) and the combustion chamber

).

The device for generating hot air by means of bio-
mass combustion, according to claim 4, character-
ized in that the recesses wherein the upper and low-
er end sections of the first vertical tubes (14) are
coupled, said recesses are delimited by the inner
spaces of bushings (15) which are welded to the up-
per caisson (17) and the combustion chamber (9).

The device for generating hot air by means of bio-
mass combustion, according to any one of the pre-
ceding claims, characterized in that bottom edges
of the first vertical tubes (14) rest on stops (28) inte-
grated into the structure of the combustion chamber

).

The device for generating hot air by means of bio-
mass combustion, according to any one of the pre-
ceding claims, characterized in that the heat-ex-
changer unit (13) is housed in a casing (19) with at
least one side door accessing the heat-exchanger
unit (13).

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that the lower
caissons (18) of the heat-exchanger unit (13) have
side doors (22) in order to access the inside of said
caissons, which are arranged vertically in the group
of second vertical tubes (16).

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that the upper
caissons (17) of the heat-exchanger unit (13) have
upper doors facing the upper ends of the first and
second vertical tubes (14), (16).

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that the stream
of the first gaseous fluid is sucked up by an extractor
(25) which expels the first gaseous fluid outside
through the first fume outlet located at the end of a
chimney-tube (26); wherein the absolute pressure
of said first gaseous fluid is always less than the ab-
solute pressure of the second gaseous fluid.

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that the struc-
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12.

13.

14.

15.

16.

ture of the combustion chamber (9) has a front wall
(30) which receives the impact of the stream of sec-
ond gaseous fluid in its flow path to the casing cham-
ber (27) which surrounds the structure of the com-
bustion chamber (9); wherein said front wall (30) has
a conical structure with a divergent surface from its
center to its perimeter edge where it flows into the
casing chamber (27).

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that the casing
chamber (27) defines an annular space delimited by
an inner wall (27a) and an outer wall (27b); wherein
both walls are connected by ribbings (31) which are
complemented by fins (32) which come out of the
inner wall (27a).

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that the pas-
sage cross-section of the main chamber (1) of the
heat-exchanger unit (13) is greater than the passage
cross-section of the casing chamber (27) located
around the structure of the combustion chamber (9).

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that the struc-
ture of the combustion chamber (9) contains a first
decanter(11) of the solid particles of the firstgaseous
fluid; said first decanter (11) being located in the low-
er portion below the lower end of the second vertical
tubes (16).

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims, characterized in that it contains
a second decanter (23) of the solid particles of the
first gaseous fluid, said second decanter (23) being
located at one end of the heat-exchanger unit (13)
corresponding to the outlet of the first gaseous fluid.

The device for generating hot air by means of
biomass combustion, according to any one of the
preceding claims 10 and 15, characterized in that
the second decanter (23) is lodged between the
heat-exchanger unit (13) and a suction tube (24) be-
longing to the extractor (25).
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