EP 1 555 396 B1

Patent Office

e brevers (11) EP 1 555 396 B1

(1 9) ’ e Hllm”‘ ‘"H Hll‘ Hll‘ |H‘| |‘|H |‘|H |‘|H |”H ‘”l‘ ‘l |H ‘lHl |H‘| Hll‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: FO1K 25/08 (2006.01)

13.02.2013 Bulletin 2013/07
(21) Application number: 04425916.6

(22) Date of filing: 13.12.2004

(54) Apparatus for the production of electric energy using high temperature fumes or gasses

Vorrichtung zur Erzeugung von elektrischer Energie unter Verwendung von Rauchgasen oder Gasen
hoher Temperatur

Procédé et appareil permettant la production d’énergie électrique en utilisant des fumées ou des gaz
a haute température

(84) Designated Contracting States: * Bini, Roberto
ATBEBG CHCY CZDE DK EE ES FIFR GB GR 25122 Brescia (IT)
HUIEISITLILTLU MCNLPLPTRO SE SISKTR

(74) Representative: Sangiacomo, Fulvia

(30) Priority: 16.12.2003 IT BS20030128 BIESSE S.r.l.
Via Corfu, 71
(43) Date of publication of application: 25124 Brescia (IT)

20.07.2005 Bulletin 2005/29
(56) References cited:
(73) Proprietor: Turboden S.r.l. EP-A- 0 659 981 EP-A-1 016 775
25124 Brescia (IT) DE-A1- 10 008 125 GB-A-2 038 951
US-A1-2003 029 169
(72) Inventors:
¢ Gaia, Mario
25122 Brescia (IT)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 555 396 B1 2

Description
Field of Invention

[0001] This invention concerns in general an appara-
tus for producing electric or mechanical energy, starting
from the combustion of a biomass or a gasses at a high
temperature coming from any heat source. In particular,
the invention refers to an innovative intermediate thermal
exchange circuit between high temperature fumes or
gasses of any kind and an organic or inorganic operating
fluid usedin a turbo generator (ORC) operating according
to a Rankine cycle.

State of the Art

[0002] A system for the production of electric or me-
chanical energy of the above considered type is dis-
closed in DE10008125A1 and comprises principally: a
combustion chamber fed by the combustible biomass, a
heatexchanger unitfor heat exchange between the com-
bustion fumes or gasses and thermal carrier fluid flowing
in an intermediate circuit, a heat exchanger between the
intermediate thermal carrier fluid and an organic or inor-
ganic evaporable working fluid for the evaporation of the
latter, a turbogenerator fed by the working fluid vapour,
arecovery regenerator of the heat content of the working
fluid vapour on exit from the turbogenerator and a con-
denser group for the working fluid before it returns into
circulation.

[0003] Usually, a system of this kind uses as an inter-
mediate thermal carrier fluid, a thermal oil, moreover
combustible, and as an working fluid, if organic, a high
molecular mass siliconic oil, and if inorganic, water, for
example. To heat the thermal oil it is made to circulate
in a coil which is in contact with high temperature fumes
or gasses and at the same time it heats the working fluid
and generates the vapour feeding the turbogenerator.
[0004] Even though the technique is well established,
a system for feeding a turbogenerator as described
above has certain drawbacks which are connected main-
ly to the use of thermal oil in the intermediate heat ex-
changer circuit and which can be identified as follows:

the need for an expansion vessel to compensate the
variations in volume due to the thermal dilatation and
to separate the liquid and gaseous phases of the
thermal oil,

a double pump, usually electrical, for the circulation
of the thermal oil,

an additional pump with motor, typically Diesel, for
the circulation of the thermal oil in case of an emer-
gency

filling up with thermal oil which means a significant
initial costand similar costs forrenewal whenitneeds
changing,

limitations as regards to the maximum operating
temperature depending on the characteristics of the
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thermal oil,

reliable sealing means to prevent leaking and loss
of thermal oil,

fire risks from loss of flammable oil should there be
breakdowns.

[0005] Actually, a type of electric energy turbogenera-
tor apparatus has been proposed and produced in which
the working fluid is made to contact and be heated directly
by fumes or gasses coming from the combustion of bio-
mass or other source without, therefore, the presence of
an intermediate heat carrier fluid circuit. However, for
many reasons the presence of an intermediate heat car-
rier fluid circuit is preferable in that it ensures protection
against overheating of the working fluid, in particular if
organic, it avoids the need for a qualified operator and
does not require cooling of the combustion chamber and
fumes should the turbogenerator units stop.

Object and Summary of the Invention

[0006] The object of this invention is to eliminate or at
least limit the negative aspects of the known technique
referred to above and to propose, at the same time, an
apparatus for the production of electric or mechanical
energy, starting from the high temperature fumes or gas-
ses, improved with regard to safety and inexpensiveness
of operating costs.

[0007] This objectis achieved in an operating appara-
tus comprising a source of high temperature fumes or
gasses, a turbogenerator group operating according to
the Rankine cycle with an organic or inorganic working
fluid, an intermediate heat exchange circuit between said
source of high temperature fumes or gasses, and a heat
exchanger for the evaporation of the working fluid feeding
the turbogenerator group, and characterised in that in
the intermediate heat exchange circuit there is a aeriform
fluid which, on the one hand, is heated by the high tem-
perature fumes and gasses and on the other, releases
heat to the working fluid feeding the turbogenerator.
[0008] The aeriform fluid in the intermediate circuit can
be an inert gas, such as nitrogen, carbon dioxide, etc.,
incapable of, or unlikely of forming a flammable mixture
with other substances. Or else, the aeriform fluid in the
intermediate circuit could be air with a drastically reduced
oxygen content, produced for example by a controlled
combustion of a fuel such as propane. The intermediate
circuit can be the open or preferably, the closed type
depending on the aeriform fluid circulating in it. The pres-
sure in the circuit can be the same or different from at-
mospheric pressure.

Brief Description of Drawings

[0009] Further aspects and features of the invention
will be illustrated more in detail in the continuation of this
description made in reference to the enclosed indicative
and not limiting drawings, in which:
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Fig. 1 is a schematic diagram of an apparatus for
producing electric or mechanical energy according
to the invention, and

Fig. 2 is a part of the apparatus with a variation in
the intermediate heat exchange circuit.

Detailed Description of the Invention

[0010] As shown, the apparatus primarily comprises a
high temperature gasses or fumes source 11, a turbo-
generator operating with an organic or inorganic fluid,
and an intermediate circuit 13 containing a heat carrier
fluid.

[0011] Inthe exampleillustrated, the high temperature
gasses or fumes source is made up of a combustor 14
fed by a combustible biomass fuel. The turbogenerator
group 12, is made up, as is known, of a turbine 15 and
a heat exchanger 16 designed for heating and evaporat-
ing the working fluid that feeds the turbine. The vapour
on exit from the turbine is usually made to pass through
atleastoneregenerator 17 in which the heat of the vapour
is used to preheat the working fluid, and then through a
working fluid condenser 18 before returning the working
fluid to the heat exchanger 16 by means of a pump 18'.
[0012] The high temperature gasses or fumes are
made to circulate by means of a respective fan 19. They
are collected in a starting chamber 20 and from here, by
means of a leader 21, directed to the input 22’ of an in-
termediate heat exchanger 22, the output 22’ of which
can be connected to a possible pre-heater 23 followed
by an economizer 24, a filter 25 and a flue 26 discharging
in the atmosphere the cooled gasses or fumes.

[0013] Advantageously, the pre-heater 23 can be used
to pre-heat air to be supplied the combustor by means
of a respective fan 23’. The economizer 24, where en-
visaged, can be used to pre-heat a liquid, such as for
example, water for urban heating or for other uses pass-
ing in respective circuit 27, as usually takes place with
the condenser of the turbogenerator group. As an option,
pre-heater and economizer can be in the opposite order.
[0014] The intermediate circuit 13 containing a heat
carrier fluid extends between the intermediate heat ex-
changer 22 and the heat exchanger 16 of the turbogen-
erator 12. The heat carrierfluid in said intermediate circuit
13 is made up of an aeriform fluid which is made to cir-
culate by means of a respective fan 28 according to the
arrows C. Inert gasses such as nitrogen, carbon dioxide
or similar, or air with a reduced oxygen content in open
or closed circuit may be used as an aeriform fluid in the
intermediate circuit.

[0015] The intermediate heat exchanger 22 is metal,
such as carbon steel or stainless steel. It is usually
equipped with a bottom discharge 29 for the ashes and
input and output connections 30,31 for the heat carrier
fluid, that is to say the aeriform substance, which circu-
lates in it.

[0016] The heating of the aeriform fluid in the interme-
diate exchanger 22 can be carried outin two phases: one
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by radiation and one by convection, the one by radiation
having a tube and hollow spaces with the fluid to be heat-
ed flowing through them.

[0017] Thetemperature atinput of the gasses or fumes
feed leader 21 and consequently at the intermediate ex-
changer 22 can be adjusted by a partial recycling of
cooled gasses. This gas can be collected directly at the
exit 22’ of the heat exchanger 22 or at any point down-
stream of the latter, using a fan 32’ inserted in a recycle
circuit 32 which can be controlled by atemperature probe.
[0018] An additional circuit 33 can also be envisaged
with a respective fan 33’ for a partial recycling of the heat
carrier fluid, that is to say the aeriform substance, be-
tween a zone downstream of the evaporation unit of the
turbogenerator group 12 and the intermediate exchanger
22 in order to avoid too high temperatures of the aeriform
substance on entering the working fluid evaporation heat
exchanger.

[0019] Furthermore, a part of the flow of the aeriform
substance in the intermediate exchanger can be canal-
ised and used to cool parts of the combustion chamber
and/or the biomass combustor grate 14, should said
grate includes ducts with diameters sufficient to allow
circulation of the aeriform fluid in a closed circuit.
[0020] The initial high temperature gasses or fumes
collection chamber 20 can be made of refractory steel
and can be equipped with a "clapet" type safety valve
34, usually kept closed by a respective control or a bal-
ance weight and used to open and discharge the gasses
into the atmosphere and exclude the part downstream
of the system should cooling fail, that is in the absence
of absorption of thermal power by the working fluid.
[0021] This chamber 20 can be enclosed by a double
walled casing 35 in which the aeriform fluid can be made
to circulate and heated according to the scheme in Fig.
2. In addition, probes can be inserted in the circuit to
identify the presence of the working fluid in the aeriform
substance and to protect the system, by stopping the
circulation of the heat carrier fluid and opening the gasses
or fumes release "clapet" valve to release the gasses or
fumes from the initial collection chamber 20.

[0022] Finally, the option also exists for the intermedi-
ate heat exchanger can be equipped with an automati-
cally opening discharge valve for rapid cooling of the cir-
cuit should there be an emergency, and with a fan there
exits the possibility of acting regeneratively on the cooled
fluid to reduce the power transmitted in the system.

Claims

1. Apparatus for producing electric or mechanical en-
ergy starting from fumes or gasses from combustion
or other origin, comprising a source (11) of high tem-
perature fumes or gasses, a turbogenerator group
(12) operating according to the Rankine cycle, an
intermediate heat exchange circuit (13) between
said high temperature fumes or gasses source (11)
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and a heat exchanger (22) for the evaporation of a
working fluid feeding the turbogenerator (12), means
(17,18) for regenerating/condensing the working flu-
id on exiting the turbogenerator (12), and where the
working fluid is an organic or inorganic fluid, char-
acterised in that in the intermediate heat exchange
circuit (13) an aeriform fluid circulates which, on the
one hand, is heated by the high temperature fumes
and gasses and on the other, releases heat to the
working fluid flowing in the turbogenerator (12).

Apparatus for producing electric or mechanical en-
ergy according to claim 1, in which the aeriform fluid
in the intermediate heat exchange circuit (13) is an
inert gasses which is incapable of forming a flamma-
ble mixture with other substances.

Apparatus for producing electric or mechanical en-
ergy according to claim 1, in which the aeriform sub-
stance in the intermediate heat exchange circuit (13)
is air with a reduced oxygen content.

Apparatus for producing electric or mechanical en-
ergy starting from fumes or gasses from combustion
or some other origin, consisting in a source (11) of
high temperature fumes or gasses, a turbogenerator
group (12) operating according to the Rankine cycle,
an intermediate heat exchange circuit (13) between
said high temperature fumes or gasses source (12)
and a heat exchanger (22) for the evaporation of a
working fluid feeding the turbogenerator (12), means
(17,18) for regenerating/condensing the working flu-
id on exiting the turbogenerator (12), and where the
working fluid is an organic or inorganic fluid, char-
acterised in that in the intermediate heat exchange
circuit (13) an inert gas circulates which, on the one
hand, is heated by the high temperature fumes and
gasses and on the other, releases heat to the working
fluid flowing in the turbogenerator (12).

Apparatus for producing electric or mechanical en-
ergy starting from fumes or gasses from combustion
or some other origin, consisting in a source (11) of
high temperature fumes or gasses, a turbogenerator
group (12) operating according to the Rankine cycle,
an intermediate heat exchange circuit (13) between
said high temperature fumes or gasses source (12)
and an operating fluid evaporation heat exchanger
(22) feeding the turbogenerator group (12), means
for regenerating/condensing the operating fluid on
exiting the turbogenerator (12), and where the oper-
ating fluid is an organic or inorganic fluid, charac-
terised by the fact that flowing in the intermediate
heat exchange circuit (13) is air with a low oxygen
content which, on the one hand, is heated by the
high temperature fumes and gasses and on the oth-
er, releases heat to the feed operating fluid of the
turbogenerator (12).
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10.

1.

12.

Apparatus for producing electric or mechanical en-
ergy according to any of the previous claims, in which
the intermediate heat exchange circuit (13) is a
closed circuit operating a pressure equal to or differ-
ent from atmospheric pressure.

Apparatus for producing electric or mechanical en-
ergy according to any of the previous claims, char-
acterised by an initial high temperature gasses or
fumes collection chamber (20), and in that the inter-
mediate heat exchange circuit (13), includes an in-
termediate exchanger (22) connected to said cham-
ber (20) by means of a feed duct (21) in which a
aeriform fluid flows to heat the latter in two phases,
one by radiation and the other by convection.

Apparatus for producing electric or mechanical en-
ergy according to claim 7, characterised by a circuit
for a partial recycle of the gasses and fumes between
a part downstream of their exit from the intermediate
exchanger (22) and the feed duct (21) of the gasses
or fumes to said intermediate exchanger (22) to con-
trol, by means of temperature probes, the tempera-
ture of the gasses and fumes between said initial
chamber and the input into the exchanger.

Apparatus for producing electric or mechanical en-
ergy according to any of the previous claims, char-
acterised in that around the initial high temperature
gasses and fumes collection chamber (20) a double
walled casing is provided, in which can be made to
circulate and heat the aeriform fluid flowing in the
intermediate heat exchange circuit (22).

Apparatus for producing electric or mechanical en-
ergy according to any of the previous claims and
where the high temperature gasses or fumes source
(11) is a biomass combustor (14) or similar, charac-
terised furthermore by a circuit to direct a part of the
aeriform fluid flow to cool the grate or parts of the
combustion chamber of said combustor (14).

Apparatus for producing electric or mechanical en-
ergy according to any of the previous claims, char-
acterised in that a valve (34) usually closed and
intended to open is associated with the high temper-
ature initial collection chamber (20) to discharge the
gasses and fumes should the operating fluid fail to
absorb the heat power.

Apparatus for producing electric or mechanical en-
ergy according to claim 10 and where the operating
fluid is organic, further characterised in that it in-
cludes organicfluid presence sensors in the aeriform
fluid circuit to enable stopping of the aeriform fluid
circulation in the intermediate circuit (13) and open-
ing of a discharge valve (34) of the high temperature
gasses or fumes in the collection chamber (20) in
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answer to the presence of organic fluid in the aeri-
form substance.

Patentanspriiche

1.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie von aus Verbrennung oder
anderer Herkunft herkommenden Rauchgasen oder
Gasen, umfassend eine Quelle (11) von Rauchga-
sen oder Gasen, eine Turbogeneratorgruppe (12)
die nach dem Rankine-Kreisprozess funktioniert, ei-
ne Zwischenwarmetauscherschaltung (13) zwi-
schen der genannten Quelle (11) von Rauchgasen
und Gasen hoher Temperaturen und einen Warme-
tauscher (22) zur Verdampfung von einem den Tur-
bogenerator (12) einspeisenden Arbeitsfluid, Mittel
(17, 18) zur Erneuerung / Kondensation des Arbeits-
fluides beim Austritt aus dem Turbogenerator (12)
und wobei das Arbeitsfluid ein organisches oder an-
organisches Fluid ist, dadurch gekennzeichnet
dass in der Zwischenwarmetauscherschaltung (13)
ein gasférmiges Fluid umlauft, das einerseits von
den Rauchgasen und Gasen hoher Temperaturen
aufgewarmt ist und, andererseits, Warme des durch
den Turbogenerator (12) flieRenden Arbeitsfluides
abgibt.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach Anspruch 1, wobei das
gasformige Fluid in der Zwischenwarmetauscher-
schaltung (13) ein Edelgas ist, das unfahig ist mit
anderen Stoffen eine entflammbare Mischung zu er-
zeugen.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach Anspruch 1, wobei der
gasformige Stoff in der Zwischenwarmetauscher-
schaltung (13) Luft mit einem geringen Sauerstoff-
gehalt ist.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie von aus Verbrennung oder
anderer Herkunft herkommenden Rauchgasen oder
Gasen, umfassend eine Quelle (11) von Rauchga-
sen oder Gasen, eine Turbogeneratorgruppe (12)
die nach dem Rankine-Kreisprozess funktioniert, ei-
ne Zwischenwarmetauscherschaltung (13) zwi-
schen der genannten Quelle (12) von Rauchgasen
und Gasen hoher Temperaturen und einen Warme-
tauscher (22) zur Verdampfung von einem den Tur-
bogenerator (12) einspeisenden Arbeitsfluid, Mittel
(17, 18) zur Erneuerung / Kondensation des Arbeits-
fluides beim Austritt aus dem Turbogenerator (12)
und wobei das Arbeitsfluid ein organisches oder an-
organisches Fluid ist, dadurch gekennzeichnet
dass in der Zwischenwarmetauscherschaltung (13)
ein Edelgas umlauft, das einerseits von den Rauch-
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gasen und Gasen hoher Temperaturen aufgewarmt
ist und, andererseits, Warme des durch den Turbo-
generator (12) flieRenden Arbeitsfluides abgibt.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie von aus Verbrennung oder
anderer Herkunft herkommenden Rauchgasen oder
Gasen, umfassend eine Quelle (11) von Rauchga-
sen oder Gasen, eine Turbogeneratorgruppe (12)
die nach dem Rankine-Kreisprozess funktioniert, ei-
ne Zwischenwarmetauscherschaltung (13) zwi-
schen der genannten Quelle (12) von Rauchgasen
und Gasen hoher Temperaturen und einem Warme-
tauscher (22) zur Verdampfung von einem den Tur-
bogenerator (12) einspeisenden Arbeitsfluid, Mittel
zur Erneuerung / Kondensation des Arbeitsfluides
beim Austritt aus dem Turbogenerator (12) und wo-
bei das Arbeitsfluid ein organisches oder anorgani-
sches Fluid ist, dadurch gekennzeichnet dass in
der Zwischenwarmetauscherschaltung (13) Luft mit
einem geringen Sauerstoffgehalt umlauft, die einer-
seits von den Rauchgasen und Gasen hoher Tem-
peraturen aufgewarmt ist und, andererseits, Warme
des durch den Turbogenerator (12) flieBenden Ar-
beitsfluides abgibt.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach einem der vorherge-
henden Anspriiche, wobei die Zwischenwarmetau-
scherschaltung (13) eine geschlossene Schaltung
ist, die mit einem Druck arbeitet, der gleich oder an-
ders als den Luftdruck ist.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach einem der vorherge-
henden Anspriiche, gekennzeichnet durch einer
Anfangssammlungskammer (20) der Rauchgasen
oder Gasen hoher Temperatur und dadurch dass
die Zwischenwarmetauscherschaltung (13) einen
Zwischentauscher (22) umfasst, der mit der genann-
ten Kammer (20) durch einem Leitungskanal (21)
verbunden ist, in dem das gasférmige Fluid flieRt um
diesen letztgenannten in zwei Phasen zu erhitzen,
in einer durch Ausstrahlung und in der Anderen
durch Konvektion.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach Anspruch 7, durch einer
Schaltung gekennzeichnet, zum Teilrecycling der
Gasen und Rauchgasen zwischen einem zu deren
Ausgang vom Zwischentauscher (22) flussabwarts
liegenden Teil und dem Leitungskanal (21) der Ga-
sen oder Rauchgasen zu den genannten Zwischen-
tauscher (22) um die Temperatur der Gasen und
Rauchgasen zwischen der genannten Anfangskam-
mer und der Eingabe in dem Tauscher mittels einer
Temperatursonde zu messen.
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Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach einem der vorherge-
henden Anspriche, dadurch gekennzeichnet
dass um der Anfangssammlungskammer (20) der
Rauchgasen oder Gasen hoher Temperatur ein dop-
pelwandiges Gehause vorgesehen ist, in dem das
in der Zwischenwarmetauscherschaltung (22) flie-
Renden gasférmige Fluid umlaufen und erhitzt wer-
den kann.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach einem der vorherge-
henden Anspriiche und wobei die Quelle (11) von
Rauchgasen oder Gasen ein Biomassenverbrenner
(14) oder &hnlichist, die weiter durch einer Schaltung
gekennzeichnet ist, die ein Teil des gasférmigen
Fluides zur Kiihlung des Gitters oder anderer Teilen
der Verbrennungskammer des genannten Verbren-
ners (14) leiten.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach einem der vorherge-
henden Anspriiche, die durch einem Ventil (34) ge-
kennzeichnet ist, das normalerweise geschlossen
und offenbar ist, der mit der Anfangssammlungs-
kammer (20) hoher Temperatur zur Entlassung der
Gasen oder Rauchgasen, falls das Arbeitsfluid die
Warmeleistung nicht absorbieren sollte, verbunden
ist.

Vorrichtung zur Erzeugung von elektrischer oder
mechanischer Energie nach Anspruch 10 und wobei
das Arbeitsfluid organisch ist, weiter gekennzeich-
net dadurch dass es Sensoren fiir organische Flui-
de in der Schaltung des gasférmigen Fluides um-
fasst um das Anhalten des Umlaufes des gasférmi-
gen Fluides in der Zwischenschaltung (13) zu er-
méglichen und die Offnung eines Entlassungsventils
(34) der Gasen oder Rauchgasen hoher Temperatur
in der Sammlungskammer (20) in Antwort zum Vor-
handensein des organischen Fluides in dem gasfor-
migen Stoffes zu ermdglichen.

Revendications

Appareil pour la production d’énergie électrique ou
mécanique a partir de fumées ou de gaz de com-
bustion ou d’autre origine, qui comprend une source
(11) des fumées ou des gaz a haute température,
un group turbo-alternateur (12) opérant selon le cy-
cle de Rankine, un circuit intermédiaire échangeur
de chaleur (13) entre la dite source (11) des fumées
ou des gaz a haute température et un échangeur de
chaleur (22) pour I'évaporation d’un fluide de fonc-
tionnement qui aliment le turbo-alternateur (12),
moyens (17, 18) pour régénérer/ condenser le fluide
de fonctionnement en sortant du turbo-alternateur
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(12), et dans le quel le fluide de fonctionnement est
un fluide organique ou inorganique, caractérisé en
ce que dans le circuit intermédiaire échangeur de
chaleur (13) circule un fluide aériforme qui, d’'un cété,
est chauffé parmi les fumées et le gaz a haute tem-
pérature et, de l'autre cété, libére chaleur au fluide
de fonctionnement qui coule dans le turbo-alterna-
teur (12).

Appareil pour la production d’énergie électrique ou
mécanique selon la revendication 1, dans le quel le
fluide aériforme dans le circuit intermédiaire échan-
geur de chaleur (13) est un gaz inerte qui est inca-
pable de former un mélange inflammable avec
d’autre substances.

Appareil pour la production d’énergie électrique ou
mécanique selon la revendication 1, dans le quel la
substance gazeuse dans le circuit intermédiaire
échangeur de chaleur (13) est aire avec un contenu
réduit d’oxygene.

Appareil pour la production d’énergie électrique ou
meécanique a partir de fumées ou de gaz de com-
bustion ou d’autre origine, qui comprend une source
(11) des fumées ou des gaz a haute température,
un group turbo-alternateur (12) opérant selon le cy-
cle de Rankine, un circuit intermédiaire échangeur
de chaleur (13) entre la dite source (12) des fumées
ou des gaz a haute température et un échangeur de
chaleur (22) pour I'évaporation d’un fluide de fonc-
tionnement qui aliment le turbo-alternateur (12),
moyens (17, 18) pour régénérer/ condenser le fluide
de fonctionnement en sortant du turbo-alternateur
(12), et dans le quel le fluide de fonctionnement est
un fluide organique ou inorganique, caractérise en
ce que dans le circuit intermédiaire échangeur de
chaleur (13) circule un gaz inerte qui, d’'un c6té, est
chauffé parmi les fumées et le gaz a haute tempé-
rature et, de l'autre c6té, libére chaleur au fluide de
fonctionnement qui coule dans le turbo-alternateur
(12).

Appareil pour la production d’énergie électrique ou
meécanique a partir de fumées ou de gaz de com-
bustion ou d’autre origine, qui comprend une source
(11) des fumées ou des gaz a haute température,
un group turbo-alternateur (12) opérant selon le cy-
cle de Rankine, un circuit intermédiaire échangeur
de chaleur (13) entre la dite source (12) des fumées
ou des gaz a haute température et un échangeur de
chaleur (22) pour I'évaporation d’un fluide de fonc-
tionnement qui aliment le turbo-alternateur (12),
moyens pour régénérer/ condenser le fluide de fonc-
tionnement en sortant du turbo-alternateur (12), et
dans le quel le fluide de fonctionnement est un fluide
organique ou inorganique, caractérisé en ce que
dans le circuit intermédiaire échangeur de chaleur
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(13) circule aire avec un contenu réduit d’oxygene
qui, d’'un c6té, est chauffé parmiles fumées etle gaz
a haute température et, de I'autre c6té, libere chaleur
au fluide de fonctionnement qui coule dans le turbo-
alternateur (12).

Appareil pour la production d’énergie électrique ou
mécanique selon quelconque des revendications
précédents, dans le quel le circuit intermédiaire
échangeur de chaleur (13) est un circuit fermé opé-
rant a une pression égal a ou différent de la pression
atmosphérique.

Appareil pour la production d’énergie électrique ou
mécanique selon quelconque des revendications
précédents, caractérisé par une chambre initiale de
collecte (20) des fumées ou des gaz a haute tempé-
rature et en ce que le circuit intermédiaire échangeur
de chaleur (13) comprend un échangeur intermé-
diaire (22) raccordé a la dite chambre (20) parmi un
conduit d’alimentation (21), dans le quel coule le flui-
de aériforme pour chauffer le derriere en deux pha-
ses, 'une parmiradiation et I'autre parmi convection.

Appareil pour la production d’énergie électrique ou
mécanique selonlarevendication 7, caractérisé par
un circuit pour le recycle partial des fumées et des
gaz entre une partie en aval de leur sortie du échan-
geur intermédiaire (22) et le conduit d’alimentation
(21) des gaz ou des fumées au dit échangeur inter-
médiaire (22) pour contréler, parmi des sondes de
température, la température des gaz et des fumées
entre la dite chambre initiale et’entrée dans I'échan-
geur.

Appareil pour la production d’énergie électrique ou
mécanique selon quelconque des revendications
précédents, caractérisé en ce que autour de la
chambre initiale (20) de collecte des gaz et des fu-
mées a haut température un revétement est envisa-
gé avec double paroi, dans le quel le fluide aériforme
est fait circuler et chauffer en coulant dans le circuit
intermédiaire échangeur de chaleur (22).

Appareil pour la production d’énergie électrique ou
mécanique selon quelconque des revendications
précédents et dans le quel la source (11) des gaz et
des fumées a haute température est un brlleur de
biomasse (14) ou similaire, caractérisé en autre par
un circuit pour diriger une partie du flux de fluide
aériforme afin de refroidir la grille ou parties de la
chambre de combustion du dit braleur (14).

Appareil pour la production d’énergie électrique ou
mécanique selon quelconque des revendications
précédents, caractérisé en ce qu’une valve (34)
normalement fermée et qui peut étre ouverte est as-
sociée avec la chambre initiale de collecte (20) a
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haute température pour décharger les gaz et le fu-
mées, si le fluide de fonctionnement n’adsorbe pas
le puissant de chauffage.

Appareil pour la production d’énergie électrique ou
mécanique selon la revendication 10 et dans le quel
le fluide de fonctionnement est organique, caracté-
risé en autre en ce qu’il comprend des senseurs pour
la présence du fluide organique dans le circuit du
fluide aériforme pour permettre I'arrét de la circula-
tion du fluide aériforme dans le circuit intermédiaire
(13) et I'ouverture de une valve de déchargement
(34) des gaz ou des fumées a haute température
dans la chambre de collecte (20) en réponse a la
présence du fluide organique dans la substance aé-
riforme.



EP 1 555 396 B1

\\

LXK

NN\\A\NEAN

Pa

NANANNNNN

v

o

Ll

oc

vl

L'514



7

NN




EP 1 555 396 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 DE 10008125 A1 [0002]

10



	bibliography
	description
	claims
	drawings

