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Description

The present invention relates to a method of regu-
lating the superheating temperature of steam in a circu-
lating fluidized bed type gas cooler, which comprises in
the lower section thereof a mixing chamber for the cir-
culating material and the gas to be cooled; a riser in
communication with the mixing chamber; a separator in
communication with the riser, for separating solids from
the gases; means for introducing the separated solids
into the mixing chamber; and means for generating and
superheating steam; in which method hot gas is intro-
duced into the mixing chamber, where it is mixed with
solids having a temperature lower than that of the gas,
whereby the temperature of the mixing chamber settles
to a mixing temperature, the mixture of the gas and sol-
ids is taken to the riser and further to the solids separator
where solids are separated from the gas, separated sol-
ids are thereafter introduced into the mixing chamber
and, in connection with the cooling of the gas, super-
heated steam is generated, steam being superheated
in heat transfer surfaces disposed in the riser. Such a
method is known, for example, from US-A-4 453 495.

This kind of method is applicable to the cooling sys-
tems of many types of hot gases. E.g., a Finnish patent
application 813717 (F| patent 64997) teaches cooling of
gas in a circulating fluidized bed reactor. It discloses a
method of recovering heat from a gas containing vapor-
ized, molten, and eutectic components by bringing the
gas into contact with heat transfer surfaces of a heat
exchanger, whereby heat recovery based on so-called
controlled erosion is explained to happen by lowering
the gas temperature before the heat exchanger to a val-
ue below the eutectic temperature range of the melt
drops so that solid particles which have cooled in the
heat exchanger, separated from the gas and circulated,
and possibly also other particles, are mixed with the gas.

Finnish patent application 843606 discloses a
method of cleaning gases containing condensable com-
ponents, in which method the gases are cleaned by
coolingthem in a circulating fluidized bed reactor so that
the components condense onto the surface of solids in
the reactor.

Methods similar or corresponding to the ones de-
scribed above may in some cases be applied to the gen-
eration of superheated steam also (for generation of
electricity by means of a turbine generator unit). With
saturated steam, electricity is generated at a poor con-
version ratio. Use of a steam turbine sets certain de-
mands; e.g., for structural reasons, the temperature of
the inlet steam generally has to be kept constant, and
deviations of more than a few degrees are not allowable.

A conventional way of regulating the temperature
of superheated steam is to divide the superheating sur-
faces into at least two parts and to arrange controlled
steam cooling between these parts. It is common to ar-
range the required cooling, e.g., by injecting conden-
sate, or by leading steam, e.g, through a heat exchanger
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disposed in the water space of the steam drum. A way
of regulating the temperature of the superheated steam
is to pass by the superheater.

However, arrangements of this kind call for relative-
ly complicated engineering, which among other things
adds to investment costs. Further, injection may cause,
e.g. fouling of superheater surfaces, especially, if the
water contains impurities.

It is also known from e.g. US 4,453,495, US
4,473,032, US 4,538,549, US 4,312,301 and US
4,552,203 to control combustion processes in circulat-
ing fluidized bed combustors, i.e. to maintain the com-
bustion temperature in the furnace at an optimal level,
by circulating a portion of the solid material separated
from the flue gases through an external solid flow bed
cooler and controlling the recirculation of the thus cooled
solid material back into the furnace.

It is an object of the present invention to provide an
improved and simpler method in comparison with the
prior art of regulating the superheating temperature of
the steam in circulating fluidized bed type gas coolers.

It is another object of the present invention to pro-
vide a method of regulating the superheating tempera-
ture of steam in a circulating fluidized bed type gas cool-
er in which method the drawbacks of prior art have been
eliminated.

It is a further object of the present invention to pro-
vide a method of regulating the superheating tempera-
ture of steam in a circulating fluidized bed type gas cool-
er, which method is implemented with a simple equip-
ment.

The method of the present invention of regulating
the superheating temperature of steam in a circulating
fluidized bed type gas cooler is characterized by the fea-
tures as defined in claim 1.

A circulating fluidized bed type gas cooler compris-
es in the lower section thereof a mixing chamber for the
circulating material and the gas to be cooled; a riser in
communication with the mixing chamber; a solids sep-
arator in communication with the riser, for separating
solids from the gases; means for introducing the sepa-
rated solids into the mixing chamber; and means for
generating steam and for superheating it; whereby the
gas to be cooled is introduced into the mixing chamber
via a gas inlet. Gas preferably serves as a fluidizing gas
in the cooler. In the mixing chamber, the gas is mixed
with solids having a temperature lower than that of the
gas, whereby the temperature of the gas/solids suspen-
sion formed settles to a so-called mixing temperature.
The mixture of gas and solids is taken to the riser and
further to a solids separator where solids are separated
from the gas. Separated solids are fed to the mixing
chamber.

In accordance with the invention, the temperature
of the superheated steam generated in the riser is con-
trolled by regulating the mixing temperature in the mix-
ing chamber, which mixing temperature again is regu-
lated by controlling the amount and/or temperature of
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the solids returned to the mixing chamber.
The superheating temperature of the steam may be
influenced by carrying out any of the following functions:

- decrease the volume of the solids flow by leading
the solids flow into the solids chamber, whereby the
mixing temperature will rise as a result of the de-
creased solids flow;

- decrease the volume of the solids flow by taking the
solids flow out of the gas cooler, whereby the mixing
temperature will rise as a result of the decreased
solids flow;

- increase the volume of the solids flow by taking sol-
ids out of the solids chamber, whereby the mixing
temperature will drop as a result of the increased
solids flow;

- increase the volume of the solids flow by bringing
new solids into the cooler, whereby the mixing tem-
perature will drop as a result of the increased solids
flow.

The superheating temperature of steam may also
be influenced by cooling solids in a solids chamber so
that heat is transferred from the solids to a heat transfer
medium. This cooling manner speeds up the regulation
of the superheating temperature. In this case, the solids
chamber may be provided with a bubbling fluidized bed.
Solids may also be cooled simply so that the walls of the
solids chamber are of a cooled construction.

Solid material may be cooled prior to separating it
from the gas, as a gas suspension, preferably by heat
transfer surfaces disposed in the riser or in the mixing
chamber.

The invention will be described in further detail be-
low, by way of example, with reference to the accompa-
nying drawings, in which

Fig. 1 illustrates a gas cooler based on the circu-
lating fluidized bed concept and being in
accordance with the method of the inven-
tion, and

Fig. 2 illustrates a second gas cooler based on

the circulating fluidized bed concept and
being in accordance with the method of the
invention.

Fig. 1 shows an exemplary gas cooler applying the
circulating fluidized bed concept, which gas cooler com-
prises in the lower section thereof a mixing chamber 10
for the gas to be cooled and for the circulating material,
and an inlet 11 to the mixing chamber, for the gases to
be cooled. Above the mixing chamber and in connection
therewith is disposed a riser 13, the upper section
whereof is in communication with a solids separator 20
for separating solids from the gases. Furthermore, the
equipment comprises means for introducing the sepa-
rated solids into the mixing chamber, which means con-

10

15

20

25

30

35

40

45

50

55

sist of a return duct 22 and a solids chamber 26 con-
nected in parallel therewith, and solids discharge means
24. The equipment is also provided with heat transfer
surfaces 12, 14, disposed in the riser, for generating
steam and for superheating it, respectively, a steam
drum 16, and a steam generating circulation system,
equipped with a circulating pump 18. The above is a de-
scription of an exemplary forced steam circulation.

Hot gas is introduced via inlet 11 into the mixing
chamber 10, where it is efficiently mixed with the solids
fed to the mixing chamber. Gas preferably serves as a
fluidizing gas in the cooler. The mixing temperature is
observed by a measuring element 29, which transmits
a measuring signal to a controlling member 28. From
the mixing chamber, the gas/solids suspension, being
cooled by heat exchangers 12 and 14, passes via riser
13 to the upper section thereof. The heat exchangers
have vaporizing surface 12 and superheating surface
14. Itis also possible to use other cooling surfaces, such
as a preheater of feed water or an air heater in the riser.
The gases are led from the upper section of the riser to
the solids separator 20, where solids are separated from
the gas. From the separator, the gases.are taken to a
further treatment via conduit 21. Solids are recirculated
to the mixing chamber via return duct 22.

The gas cooler is also provided with a solids cham-
ber 26, whereinto material may be led from the mass
circulation and wherefrom material may be taken along
with the circulation if necessary. In the feed conduit of
the solids chamber is disposed a valve 25 for controlling
the feed of the material into the chamber. The controlling
member 28 controls the function of the valve 25. The
outlet conduit from the solids chamber is also provided
with a valve 27, for controlling the feed of the material
back to the mass circulation, preferably by means of
controlling member 28. New material can be introduced
into the process via conduit 19, which is disposed in con-
nection with the return duct, on the inclined portion
thereof, which is in communication with the mixing
chamber. Most preferably, the conduit 19 is connected
with the solids chamber 26. Fig. 1 shows a conduit to
both chambers, but it is naturally sufficient to have one
of the conduits. Introduction of new material is also con-
trolled by controlling member 28. The above-mentioned
valves are controlled by the controlling member,where-
by the regulation of the superheating temperature is im-
plemented in a very advantageous manner.

The chamber 26 may be used for altering the
amount of circulating material. By utilizing the chamber,
the regulation of the mixing temperature may be speed-
ed up so that more circulating material from the chamber
is taken to the mass circulation or so that part of the
solids from the mass circulation is led to the chamber.
Often the amount of solids (dust) contained in the gas
to be cooled is so plentiful that it adds to the solids
amount in the mass circulation of the cooler; in other
words, the circulating fluidized bed type gas cooler sep-
arates more inlet dust to its circulation than what re-
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mains unseparated in its exhaust gases. Thus, solids
have to be discharged from the mass circulation by
valve 24. This valve is also controlled by controlling
member 28.

For generating superheated steam, feed water is in-
troduced into the steam drum 16 via conduit 17. The
steam drum is in communication with a steam generat-
ing circulation system. The steam generating circulation
system comprises circulating pump 18 and vaporizing
surfaces 12, which vaporizing surfaces are preferably
disposed in the riser 13 of the cooler. The generated
steam is superheated on superheating surfaces 14,
which are also disposed in the riser 13. The temperature
of the superheated steam is kept substantially constant;
the allowable deviation from the set value is normally
only about +/- 5°C.

The superheated steam is led to the turbine gener-
ator unit 31, wherefrom condensed steam may be re-
turned to the feed water conduit 17.

When the gas to be cooled contains so little solids
(dust) that the mass circulation has to be maintained by
feeding more solids thereto, the regulation of the super-
heating temperature is so effected that, when raising the
superheating temperature, solids are taken into the
chamber 26 or out via discharge means 24. Use of the
chamber is, however, more advantageous because it
lessens the need for new solids. When the superheating
temperature is desired to be decreased by increasing
the amount of solids in the mass circulation, solids are
taken from chamber 26. The amount of solids in cham-
ber 26 is maintained at a suitable level by feeding more
solids to the chamber or by discharging them. Inthe cas-
es in which the amount of circulating mass increases
because of the new material entrained with the gas, sol-
ids have to be discharged from the circulation.

Fig. 2 shows an exemplary arrangement which is
mainly similar to the arrangement shown in Fig. 1, but it
illustrates vaporizing surfaces 12'as part of the structure
of the equipment itself, and the steam circulation is ar-
ranged as a so-called natural circulation. It is appreciat-
ed from Fig. 2 that the wall of the riser 13 forms vapor-
izing surface 12'. Also other parts of the cooler may be
of a cooled construction. In Fig. 2, superheating surface
14' is arranged in connection with the mixing chamber.
This arrangement is exemplary and, e.g., the surfaces
may naturally be disposed in different ways.

Fig. 2 additionally shows a heat transfer element 32
disposed in chamber 26, which heat transfer element is
capable, e.g., of cooling solids in chamber 26 if this is
necessary for the regulation of superheated steam. In
that case, the chamber is preferably provided with feed-
ing means 33 for fluidizing gas. The regulation of the
steam superheating temperature may thus be speeded
up by cooling solids in the solids chamber 26 so that
heat is transferred from the solids to a heat transfer me-
dium, which flows inside the element 32. In this case,
the solids chamber is preferably provided with a bub-
bling fluidized bed by bringing fluidizing gas thereinto by
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feeding means 33. Feeding means 33 preferably com-
prise a gas distribution plate or a grate, below which is
a gas distribution chamber, whereinto fluidizing gas is
introduced in a controlled manner; if desired, fluidizing
does not exist in this arrangement at all. In the arrange-
ment of Fig. 2, new material is introduced into the proc-
ess via conduit 19 direct to the mixing chamber. Con-
trolling member 28 also controls the function of conduit
19.

Figs. 1 and 2 illustrate controlling members 24, 25
and 27 as valves, but it is, however, clear that these can
also be arranged non-mechanically if so desired, where-
by they utilize, e.g., the solids bed/column for bringing
about a valve effect. Furthermore, it is evident to a per-
son skilled in the art that the superheating surfaces 14,
14' may be disposed in the most appropriate place in
the equipment; they need not necessarily be integrated
in the riser wall or in the mixing chamber of the gas cool-
er. The vaporizing and superheating surfaces may also
be disposed one after the other in the riser.

The functioning of the superheating temperature
regulation is preferably controlled by controlling mem-
ber 28, which has connections with at least the following
elements: conduit 19 for introducing new material into
the mixing chamber, solids chamber or return duct;
valve 25 disposed in the feeding conduit of the solids
chamber; valve 27 disposed in the outlet conduit of the
solids chamber and solids discharge means 24; sensing
element 29 measuring the temperature of the mixing
chamber; and sensing element 30 measuring the tem-
perature of superheated steam.

Thus, the temperature of superheated steam is reg-
ulated by controlling member 28, whereby control sig-
nals are transmitted from the controlling member to at
least the following elements: conduit 19 for introducing
new material into the mixing chamber or return duct;
valve 25 disposed in the feeding conduit of the solids
chamber; valve 27 disposed in the outlet conduit of the
solids chamber and solids discharge means 24; and
which controlling member 28 receives measuring sig-
nals from at least the sensing element 29 measuring the
temperature of the mixing chamber and from the sens-
ing element 30 measuring the temperature of super-
heated steam.

The method for regulating the temperature of su-
perheated steam can advantageously by used when
cooling high temperature process gases generated in e.
g. combustion processes, metallurgical smelting proc-
esses or chemical processes.

The above description is by no means intended to
limit the invention, but it comprises the variations as de-
fined by the accompanying claims.

Claims

1. A method of regulating the superheating tempera-
ture of steam in a circulating fluidized bed type gas
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cooler, which comprises in the lower section thereof
a mixing chamber (10) for the circulating material
and the gas to be cooled; a riser (13) in communi-
cation with the mixing chamber; a separator (20) in
communication with the riser, for separating solids
from the gases; means (22,26) for introducing the
separated solids into the mixing chamber; and
means (12,14) for generating and superheating
steam; in which method

- hot gas is introduced into the mixing chamber,
where it is mixed with solids having a tempera-
ture lower than that of the gas, whereby the
temperature of the mixing chamber settles to a
mixing temperature,

- the mixture of the gas and solids is taken to the
riser and further to the solids separator where
solids are separated from the gas,

- separated solids are thereafter introduced into
the mixing chamber and

- inconnection with the cooling of the gas super-
heated steam is generated, steam being super-
heated in heat transfer surfaces disposed in the
riser,

the method being characterized by

- controlling the temperature of the superheated
steam being generated in the riser by regulating
the mixing temperature in the mixing chamber.

A method of regulating the superheating tempera-
ture according to claim 1, characterized by the tem-
perature of the superheated steam being regulated
by regulating the mixing temperature, which mixing
temperature is regulated by controlling the amount
of solids returned to the mixing chamber.

A method of regulating the superheating tempera-
ture according to claim 1, characterized by the tem-
perature of the solids being increased in the mixing
chamber and decreased in the riser.

A method of regulating the superheating tempera-
ture according to claim 1, characterized by the tem-
perature of the superheated steam being regulated
by regulating the mixing temperature, which mixing
temperature is regulated by controlling the temper-
ature of solids returned to the mixing chamber.

A method of regulating the superheating tempera-
ture according to claim 2 in a circulating fluidized
bed cooler, in which means for leading separated
solids into the mixing chamber include a return duct
(22) and parallel connected thereto a solids cham-
ber (26), a solids discharge conduit (24) and a con-
duit (19) for introducing new solid material, charac-
terized by the superheating temperature of the
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steam being influenced by carrying out one of fol-
lowing functions:

- decreasing the volume of solids flow by leading
solids from the flow into the solids chamber,

- decreasing the volume of the solids flow by tak-
ing out solids from the gas cooler,

- increasing the volume of the solids flow by in-
troducing solids from the solids chamber into
the flow or

- increasing the volume of the solids flow by
bringing new solids into the flow in the cooler.

A method of regulating the superheating tempera-
ture according to claim 4 in a circulating fluidized
bed cooler, in which means for leading separated
solids into the mixing chamber include a solids
chamber (26) with solids cooling elements (32),
characterized by the superheating temperature of
the steam being influenced by carrying out one of
following functions:

- solid material is cooled prior to leading it into
the mixing chamber,

- solid material is cooled in a solids chamber,

- solid material is cooled prior to separating it
from the gas,

- solid material is cooled after it being separated
from the gas.

Amethod accordingto claim 5, characterized by the
temperature of superheated steam being controlled
by a controlling member, whereby

- control signals are transmitted from the control-
ling member (28) to controlling elements in at
least: a conduit (19) for introducing new solid
material into the mixing chamber or into the re-
turn duct, a valve (25) disposed in the feeding
conduit of the solids chamber, a valve (27) dis-
posed in the outlet conduit of the solids cham-
ber and in the solids discharge conduit (24),
and

- measuring signals are received by the control-
ling member from the sensor (29) measuring
the temperature of the mixing chamber and the
sensor (30) measuring the temperature of the
superheated steam.

Patentanspriiche

1.

Verfahren zur Regelung der Uberhitzungstempera-
tur von Dampf in einem Gaskuihler mit zirkulieren-
der Wirbelschicht, derin seinem unteren Bereich ei-
ne Mischkammer (10) fur das Zirkulationsmaterial
und das abzukiihlende Gas umfaft; ein Steigrohr
(13) in Verbindung mit der Mischkammer; einen Ab-
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scheider (20) in Verbindung mit dem Steigrohr zur
Abscheidung von Feststoff aus den Gasen; Mittel
(22,26) zur Einflihrung des abgeschiedenen Fest-
stoffes in die Mischkammer; und Mittel (12,14) zur
Erzeugung und Uberhitzung von Dampf; bei wel-
chem Verfahren

- HeiBgas in die Mischkammer eingefihrt wird,
wo es mit Feststoff vermischt wird, der eine
niedrigere Temperatur als das Gas hat, wobei
sich die Temperatur der Mischkammer auf eine
Mischtemperatur einstellt

- die Mischung aus Gas und Feststoff zum Steig-
rohr und weiter zum Feststoffabscheider gelei-
tet wird, wo Feststoff aus dem Gas abgeschie-
den wird,

- abgeschiedener Feststoff anschlieBend in die
Mischkammer eingefiihrt wird und

- in Zusammenhang mit der Abkiihlung des Ga-
ses Uberhitzter Dampf erzeugt wird, wobei
Dampf durch im Steigrohr angeordnete War-
melbertragungsflachen uberhitzt wird,

welches Verfahren dadurch gekennzeichnet
ist, daB

- die Temperatur des im Steigrohr erzeugten
Uberhitzten Dampfes durch Regelung der
Mischtemperatur in der Mischkammer geregelt
wird.

Verfahren zur Regelung der Uberhitzungstempera-
tur nach Anspruch 1, dadurch gekennzeichnet,
dafB die Temperatur des tberhitzten Dampfes durch
Regelung der Mischtemperatur geregelt wird, wel-
che Mischtemperatur durch Regulierung der in die
Mischkammer zuriickgeflhrten Feststoffmenge ge-
regelt wird.

Verfahren zur Regelung der Uberhitzungstempera-
tur nach Anspruch 1, dadurch gekennzeichnet,
daB die Temperatur des Feststoffes in der Misch-
kammer erhéht und im Steigrohr gesenkt wird.

Verfahren zur Regelung der Uberhitzungstempera-
tur nach Anspruch 1, dadurch gekennzeichnet,
dafB die Temperatur des tberhitzten Dampfes durch
Regelung der Mischtemperatur geregelt wird, wel-
che Mischtemperatur durch Regelung der Tempe-
ratur des in die Mischkammer zuriickgeflihrten
Feststoffes geregelt wird.

Verfahren zur Regelung der Uberhitzungstempera-
tur nach Anspruch 2 in einem Kihler mit zirkulieren-
der Wirbelschicht, wo die Mittel zur Leitung abge-
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schiedenen Feststoffes in die Mischkammer einen
Ruckfihrkanal (22) und eine damit parallelgeschal-
tete Feststoffkammer (26), eine Feststoff-Ablauflei-
tung (24) und eine Leitung (19) zur Einflhrung neu-
en Feststoffes umfassen, dadurch gekennzeich-
net, daB die Uberhitzungstemperatur des Dampfes
durch Durchfihrung einer der folgenden Funktio-
nen beeinfluBt wird:

- Reduzierung des Volumens der Feststoffstré-
mung durch Leiten von Feststoff aus der Stro-
mung in die Feststoffkammer

- Reduzierung des Volumens der Feststoffstré-
mung durch Herausnahme von Feststoff aus
dem Gaskuhler

- Steigerung des Volumens der Feststoffstré-
mung durch Einflihrung von Feststoff aus der
Feststoffkammer in die Strémung oder

- Steigerung des Volumens der Feststoffstré-
mung durch Einflhrung von frischem Feststoff
in die Strémung im Kihler.

Verfahren zur Regelung der Uberhitzungstempera-
tur nach Anspruch 4 in einem Kihler mit zirkulieren-
der Wirbelschicht, wo die Mittel zur Leitung abge-
schiedenen Feststoffes in die Mischkammer eine
Feststoffkammer (26) mit Feststoff-Klhlelementen
(82) umfassen, dadurch gekennzeichnet, daf3 die
Uberhitzungstemperatur des Dampfes durch
Durchfiihrung einer der folgenden Funktionen be-
einfluBt wird:

- Feststoff wird vor Leitung desselben in die
Mischkammer abgekuhilt,

- Feststoff wird in einer Feststoffkammer abge-
kuhlt,

- Feststoff wird abgekihlt, bevor er aus dem Gas
abgeschieden wird,

- Feststoff wird abgekihlt, nachdem er aus dem
Gas abgeschieden wird.

Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, daB3 die Temperatur des Uberhitzten
Dampfes durch ein Steuerorgan geregelt wird, wo-
bei

- vom Steuerorgan (28) Steuersignale an Stell-
glieder Ubermittelt werden zumindest in: einer
Leitung (19) zur Einfiihrung neuen Feststoffes
in die Mischkammer oder den Rickfihrkanal,
einem Ventil (25), das in der Speiseleitung der
Feststoffkammer angeordnet ist, einem Ventil
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(27), das in der Ablaufleitung der Feststoffkam-
mer und in der Feststoff-Ablaufleitung (24) an-
geordnet ist, und

- vom Steuerorgan MeBsignale von dem, die
Temperatur der Mischkammer messenden
Sensor (29) und von dem, die Temperatur des
Uberhitzten Dampfes messenden Sensor (30)
empfangen werden.

Revendications

Procédé de régulation de la température de sur-
chauffe d'une vapeur dans un refroidisseur de gaz
de type a lit fluidisé circulant, lequel comprend dans
sa section inférieure une chambre de mélange (10)
pour le matériau en circulation et le gaz & refroidir ;
une conduite montante (13) en communication
avec la chambre de mélange; un séparateur (20)
en communication avec la conduite montante, pour
séparer les solides des gaz ; des moyens (22, 26)
pour introduire les solides séparés dans la chambre
de mélange; et des moyens (12, 14) pour générer
et surchauffer la vapeur , procédé dans lequel

- un gaz chaud est introduit dans la chambre de
mélange, ou il est mélangé avec des solides
présentant une température inférieure a celle
du gaz, de sorte que la température de lacham-
bre de mélange se stabilise a une température
de mélange,

- lemélange du gaz et des solides est fourni a la
conduite montante et, de suite, au séparateur
de solides ou les solides sont séparés du gaz,

- aprés quoi les solides séparés sont introduits
dans la chambre de mélange, et

- en liaison avec le refroidissement du gaz , une
vapeur surchauffée est produite, la vapeur
étant surchauffée dans les surfaces de trans-
fert thermique disposées dans la conduite mon-
tante,

le procédé étant caractérisé en ce que

- le contréle de la température de la vapeur sur-
chauffée est effectué dans la conduite montan-
te en régulant la température du mélange dans
la chambre de mélange.

Procédé de régulation de la température de sur-
chauffe selon la revendication 1, caractérisé en ce
que

la température de la vapeur surchauffée est
régulée en régulant la température de mélange,
température de mélange qui est régulée en contrd-
lant la quantité de solides ramenée dans la cham-
bre de mélange.
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3.

Procédé de régulation de la température de sur-
chauffe selon la revendication 1, caractérisé en ce
que la température des solides augmente dans la
chambre de mélange et diminue dans la conduite
montante.

Procédé de régulation de la température de sur-
chauffe selon la revendication 1, caractérisé en ce
que latempérature de la vapeur surchauffée est ré-
gulée en régulant la température de mélange, tem-
pérature de mélange qui est régulée en contrblant
la température des solides ramenés dans la cham-
bre de mélange.

Procédé de régulation de la température de sur-
chauffe selon la revendication 2, dans un refroidis-
seurde lit fluidisé circulant, dans lequel des moyens
pour conduire les solides séparés vers la chambre
de mélange comprennent un conduit de retour (22)
et connectés en paralléle a celui-ci, une chambre
de solides (26), un conduit d'évacuation des soli-
des (24) et un conduit (19) servant a introduire un
nouveau matériau solide, caractérisé en ce que

la température de surchauffe de la vapeur est
influencée par I'exécution de l'une des fonctions
suivantes :

- diminution du volume du flux de solides en con-
duisant les solides provenant du flux vers la
chambre des solides,

- diminution du volume du flux de solides en pré-
levant les solides & partir du refroidisseur de
gaz,

- augmentation du volume du flux de solides en
introduisant les solides provenant de la cham-
bre de solides dans le flux ou

- augmentation du volume du flux de solides en
amenant, dans le refroidsseur, de nouveaux
solides dans le flux.

Procédé de régulation de la température de sur-
chauffe selon la revendication 4 dans un refroidis-
seur & lit fluidisé circulant, dans lequel des moyens
pour conduire les solides séparés vers la chambre
de mélange comprennent une chambre de solides
(26) comportant des éléments de refroidissement
des solides (32), caractérisé en ce que

la température de surchauffe de la vapeur est
influencée par I'exécution de l'une des fonctions
suivantes:

- le matériau solide est refroidi avant d'étre con-
duit dans la chambre de mélange,

- le matériau solide est refroidi dans une cham-
bre de solides,

- le matériau solide est refroidi avant d'étre sé-
paré du gaz,

- le matériau solide est refroidi aprés avoir été
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séparé du gaz.

7. Procédé selon la revendication 5, caractérisé en ce
que la température de la vapeur surchauffée est
contrélée par un élément de contrble, de sorte que 5

- des signaux de commande sonttransmis & par-
tir de I'élément de contrdle (28) pour comman-
der des éléments dans au moins : un conduit
(19) servant a introduire un nouveau matériau 70
solide dans la chambre de mélange ou dans le
conduit de retour, une vanne (25) disposée
dans le conduit d'alimentation de la chambre
de solides , une vanne (27) disposée dans le
conduit de sortie de la chambre de solides et 75
dans le conduit d'évacuation des solides (24),
et

- des signaux de mesure sont recus par I'élé-
ment de contrble a partir du capteur (29) me-
surant la température de la chambre de mélan- 20
ge et du capteur (30) mesurant la température
de la vapeur surchauffée.
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