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@ Heat generator with biomass combustion.

@ A heat generator with biomass combustion, com-
prising a biomass container (1) and a combustion
chamber (4) which are comprised within a jacket (6)
for fluid to be heated, characterized in that it com-
prises two couplings (7,9) for the outflow of the
heated fluid which are connected to a single mani-
fold (11); the first coupling (7), always open, is
arranged substantially at the level of the base of the 8 /
biomass container, and the second coupling (9) is
controlled by a thermal expansion valve (10) and
located substantially at the top of the jacket.
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The present invention relates to a heat gener-
ator with biomass combustion.

The development level achieved by heat gen-
erators used to heat a fluid, very often water, to be
sent to heating systems, in which the combustion
of biomasses (usually wood) occurs, is known.

These generators comprise a biomass con-
tainer in which said biomass gasifies; the gas thus
formed, after flowing through the bed of embers
which naturally is at the base of the container,
receives the addition of comburent in an appro-
priate burner and burns in a combustion chamber
arranged below or to the side of the container; said
container is thus always located in an elevated
position, within the generator, with respect to said
burner.

The biomass container and the combustion
chamber are comprised within a structure which
has a peripheral jacket for containing the fluid to be
heated and a fume circuit for exchanging the heat
of the products of combustion with the fluid to be
heated before sending them to the stack.

In the known art, the cold fluid enters the jacket
substantially at the base thereof, and the outlet for
the heated fluid is located at the top of said jacket;
accordingly, throughout the steps during which the
generator produces low-temperature fluid, the
biomass container is surrounded by a fluid which,
due to its low temperature, causes the gases that
form to condense on the walls of the container.

This phenomenon is intense due to the large
percentage of moisture contained in the gases, and
leads to high corrosion of the metal wall which
delimits the container.

The aim of the present invention is therefore to
provide a heat generator with biomass combustion
in which condensation of the gases which form
inside the biomass container is prevented.

The above aim is achieved by a heat generator
with biomass combustion, according to the inven-
tion, which comprises a biomass container con-
nected to a combustion chamber by means of a
burner, said container and said combustion cham-
ber being comprised within a structure which has a
peripheral jacket for containing the fluid to be heat-
ed, with a cold-fluid inlet located at a coupling
arranged substantially at the bottom, characterized
in that it comprises two couplings for the outflow of
the heated fluid from the jacket, said couplings
being connected to a single manifold, the first
coupling being always open and arranged substan-
tially at the level of the base of the biomass con-
tainer, the second coupling being controlled by a
thermal expansion valve and being located sub-
stantially at the top of said jacket.

Further characteristics and advantages of the
present invention will become apparent from the
following detailed description of some preferred but
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not exclusive embodiments thereof, illustrated only
by way of non-limitative example in the accom-
panying drawings, wherein:
figure 1 is a schematic view of a first embodi-
ment of the invention;
figure 2 is a further schematic view of a different
embodiment of the invention.

With reference to figure 1, the reference nu-
meral 1 designates the biomass container, pro-
vided with the loading door 2 and connected, by
means of a burner 3 which is not shown in detail,
to a combustion chamber 4, in which combustion
of the gases, released by the biomass 5 and pass-
ing through the ember bed 5a (which is at the base
of the container 1), occurs, thereby generating the
flame shown in the figure.

The container 1 and the combustion chamber 4
are comprised within a structure which includes the
peripheral jacket 6 for containing the fluid to be
heated, with the cold-fluid inlet at the coupling 7
located at the bottom, and also includes a fume
circuit, not shown in the figure, which exchanges
the heat of the products of combustion with the
fluid to be heated and conveys said fumes to a
stack.

All this occurs in a known manner.

The important characteristic of the present in-
vention resides in the fact that it comprises two
couplings for the outflow of the heated fluid from
the jacket 6: a first coupling 8, always open, which
is arranged substantially at the level of the base of
the biomass container 1, and a second coupling 9,
which is controlled by the thermal expansion valve
10 located at the top of the jacket 6, which is
shown in closed position in solid lines and in open
position in broken lines; the two couplings are
connected to a single outflow manifold 11, and in
particular the coupling 8 is connected to said mani-
fold by means of the duct 8a.

During the operation of the generator with out-
flow of fluid at low temperature, the fluid involved in
the circulation between the inlet and the outlet is
only the fluid comprised within the jacket 6 be-
tween the levels of the inlet coupling 7 and of the
outflow coupling 8, since the thermal expansion
valve 10 is calibrated so that it remains normally
closed so as to form, by preventing the outflow of
fluid, a sort of dome of stagnant fluid which ex-
tends from the level of the coupling 8 to the top of
the jacket 6 and is thus located at the peripheral
region of the biomass container 1.

The addition of heat, although small, which
reaches the stagnant fluid from the container 1,
warms said fluid so as to raise it to a temperature,
determined by the calibration of the thermal expan-
sion valve 10, which is high enough to prevent
condensation of the gases inside said container 1.
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When the stagnant fluid reaches the tempera-
ture for the opening of the thermal expansion valve
10, a certain amount of fluid flows out of the
generator and mixes, inside the manifold 11, by
moving in the direction of the arrow shown in
broken lines in the figures, with the fluid arriving
from the duct 8a, and this outflow continues until
the temperature drops to the value at which closure
of the valve 10 is calibrated, thus restoring the
above described conditions.

In summary, the condition has been obtained
wherein, even if the generator operates at low
temperature or intermittently, the biomass container
1 is constantly surrounded by a fluid having a
temperature variable only within the calibration
range of the thermal expansion valve 10, and thus
between values which are selected so that they are
high enough to prevent condensation of gases in-
side said container 1, thus eliminating any possibil-
ity of corrosion.

Figure 2 illustrates a different embodiment of
the invention which relates to a generator in which,
in a known manner, the biomass container 12 is
arranged at the side of the combustion chamber
13, to which it is connected by means of the burner
14; the generator includes the jacket 15 of the fluid
to be heated, which is supplied with cold water by
means of the coupling 16.

In this embodiment, exactly as in the first em-
bodiment described, there are two couplings for
the outflow of the heated fluid from the jacket 15,
and specifically the constantly-open coupling 17,
which is arranged substantially at the level of the
base of the biomass container 12, and the coupling
18, which is controlled by the thermal expansion
valve 19 and is located at the top of the jacket 15;
both couplings are connected to the outflow mani-
fold 20.

Furthermore, there is the duct 21, which con-
nects the top of the jacket 15 to a region arranged
substantially at the level of the base of the con-
tainer 12; the duct 21 comprises the pump 22,
which is capable of producing circulation of the
fluid in the direction of the arrow so as to cause
mixing of the stagnant fluid in the dome in order to
prevent the stratification which forms spontaneous-
ly therein from creating a temperature gradient
leading to the presence of excessively low tem-
peratures in the lower region which are incapable
of preventing the forming of condensate on the
walls.

Obviously, a duct such as the one designated
by the reference numeral 21, provided with a pump
22, can be applied to a generator such as the one
shown in figure 1, with the combustion chamber
arranged below the biomass container.

The described invention is susceptible to nu-
merous modifications and variations, all of which
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are within the scope of the inventive concept; all
the details may furthermore be replaced with other
technically equivalent elements.

In the practical embodiment of the invention,
the materials employed, as well as the shapes and
dimensions, may be any according fo the require-
ments.

Where technical features mentioned in any
claim are followed by reference signs, those refer-
ence signs have been included for the sole pur-
pose of increasing the intelligibility of the claims
and accordingly such reference signs do not have
any limiting effect on the scope of each element
identified by way of example by such reference
signs.

Claims

1. Heat generator with biomass combustion, com-
prising a biomass container (1,12) which is
connected to a combustion chamber (4,13) by
means of a burner (3,14), said container and
said combustion chamber being comprised
within a structure having a peripheral jacket
(6,15) for containing the fluid fo be heated, with
a cold-fluid inlet located at a coupling (7,16)
arranged substantially at the bottom, character-
ized in that it comprises two couplings
(7,9,16,18) for the outflow of the heated fluid
from the jacket (6,15), said couplings being
connected to a single manifold (11,20), the first
coupling (7,16) being always open and ar-
ranged substantially at the level of the base of
the biomass container (1,12), the second cou-
pling (9,18) being controlled by a thermal ex-
pansion valve (10,19) and located substantially
at the top of said jacket (6,15).

2. Heat generator according to claim 1, character-
ized in that it comprises a duct (21) which
connects the top of the jacket (6,15) for con-
taining the fluid to be heated to the region of
said jacket which is located substantially at the
level of the base of the biomass container
(1,12), said duct (21) comprising a pump (22)
suitable to make the fluid circulate from the top
of the jacket toward the region at the level of
the base of the biomass container.
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