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Description

[0001] The invention relates-to a method of ther-
mally treating a moving mineral fibre web wherein oppo-
sitely directed gas streams are introduced into the fibre
web from opposite sides thereof through inlet zones and
wherein the gas streams thus introduced are released
from the same side as they are introduced through out-
let zones.

[0002] DK patent application No. 2558/78 discloses
a curing oven comprising means for passing a hot gas
stream through a mineral fibre web arranged between
two gas permeable conveyor belts in a direction perpen-
dicular to the web plane.

[0003] It is known that the amount of heat which is
transmitted from the hot air to the thermocuring binder
contained in the mineral fibre web is proportional to the
pressure at which the hot air is introduced into the min-
eral fibre web.

[0004] Therefore, attempts have been made to
increase the curing capacity of curing ovens of the type
mentioned above by increasing the air pressure on the
inlet side of the web.

[0005] In case of heat treatment of mineral fibre
webs and in particular mineral fibre webs with a low
density, an increase in the differential pressure may
result in irregular compressions of the mineral fibre web
which compressions are probably due to the fact that
the mineral fibres are displaced relative to each other in
areas where there is a comparatively low fibre density
under the influence of the high differential pressure and
that the curing of the binder is insufficient at this point,
[0006] Such compressions may easily result in the
formation of an uncontrollable amount of cavities in the
fibre web imparting thereto an unacceptable appear-
ance and an uneven insulating capacity.

[0007] DE patent publication No. A 22753 1VC/80b,
published on 06/12/56, describes a method of the
above-mentioned type. In this known method hot gas
streams introduced from opposite sides of the mineral
fibre web and through slot openings which extend per-
pendicularly to the direction of movement of the mineral
fibre web are forced to move parallel to the web plane in
the direction of movement of the mineral fibre web or
opposite thereto before the gas is passed away from the
fibre web through slot openings which extend perpen-
dicularly to the direction of movement of the web.
[0008] It is stated that the purpose of this forced
movement of hot gas parallel with the web plane is to
maintain the gas within the mineral fibre web for as long
as possible thereby allowing it to release as much heat
as possible.

[0009] The invention is based on the discovery that;
as a consequence of the exceptionally large surface
area of the mineral fibres, typically 500 mzlkg, an almost
instantaneous change of the mineral fibre temperature
occurs when the fibre web is exposed to the influence of
hot or cold gas streams. Therefore, there is no need to
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force such gas streams to remain within the fibre web
for a long period. Contrary to the teachings of DE publi-
cation No. A 22753 it has been shown that the gases
may be allowed to escape immediately after their con-
tact with the mineral fibres. This means that the travel-
ling distance to be overcome by the gases in the mineral
fibre web may be made short and that the gases may be
introduced under a high pressure without ensuing com-
pression of the fibres.

[0010] Thus, the method according to the invention
is futher carried out by the features of characterizing
portion of Claim 1.

[0011] The terms "gas" and "gases" as used herein
mean that they comprise any hot gaseous medium
including water vapour.

[0012] The method according to the invention is
particularly suitable for curing the binder of a mineral
fibre product containing an uncured thermocuring
binder and in the following it will be explained more in
detail in connection with a curing process wherein hot
gases are used to effect curing of a thermocuring
binder. However, it should be understood that the
method is also suitable for other thermal treatments,
including cooling, of a mineral fibre product by introduc-
ing hot or cold gases into the mineral fibre product.
[0013] The gas flow pattern obtained by heat treat-
ing a mineral fibre web according to a preferred embod-
iment of the method according to the invention is
illustrated in the drawings wherein Fig. 1 is a sectional
view of a mineral fibre web 1 which is moved by two gas
permeable conveyor belts 4 in a plane perpendicular to
the paper plane. Through air inlet zones 2 which are
elongated and extend in the direction of movement of
the fibre web 1 hot gas streams are introduced, which
gas streams, following deflection so as to move parallel
with the web plane, are once again deflected so as to
move out of the fibre web 1 through the outlet zones 3
located adjacent to the air inlet ducts 2.

[0014] The establishment a flow pattern such as the
one shown in the drawing allows for an increase in the
curing capacity of from 2 to 3 times compared to curing
by means of hot gas streams which are passed trans-
versally through the fibre web.

[0015] As mentioned in connection with the
description of the drawing, the gas inlet zones and the
adjacent gas outlet zones may be elongated.

[0016] It is preferred that the zone into which hot
gas is introduced from the one side of the fibre web is
located just opposite the zone into which gas is intro-
duced from the opposite side, but the two zones may be
positioned slightly displaced relative to each other. Fur-
thermore the opposite zones should not necessarily be
of the same size. Usually, however, at least 25% of the
area of the smallest zone should be overlapped by the
opposite zone.

[0017] The pressure difference between the gas
inlet zone and the adjacent gas outlet zone(s) may be
provided in different manners. However, it is preferred to
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use a pressure which exceeds the atmospheric pres-
sure in the gas inlet zone and atmospheric or subatmos-
pheric pressure in the gas outlet zone(s).

[0018] However, it may also be convenient to use a
subatmospheric pressure in the gas outlet zone(s) and
an atmospheric pressure in the gas inlet zone.

[0019] It is essential that the differential pressures
in the adjacent zones are maintained within suitable
ranges

[0020] When elongated gas inlet zones extending

in the direction of movement of the fibre web are used,
the widths of said zones are preferably larger than or
equal to the widths of the adjacent gas outlet zones.
[0021] The elongated gas inlet zones are preferably
divided in the longitudinal direction to form separate
sections and different pressures may be maintained in
adjacent sections.

[0022] Thus, us advantageous to maintain a lower
pressure difference between the first section in a gas
inlet zone and the corresponding gas outlet zone than
between the subsequent sections and the correspond-
ing gas outlet zone(s).

[0023] During the initial heat treatment the areas of
the fibre web in which the fibre density is lowest are
most exposed to fibre compression. It is therefore
important that this initial heat treatment is carried out
under a comparatively low differential pressure.

[0024] As the gas flow is strongest in the said areas
having low fibre density curing and an ensuing fixture of
the fibres is quickly effected in these areas. In this man-
ner these areas obtain such high degree of resistance
to fibore compression that increased differential pres-
sures may be applied in the subsequent sections with-
out a risk of fibre compression.

[0025] The increased curing capacity mentioned
above is not conditioned by the entire curing operation
being carried out as described above. Thus, if has been
found that the increase in the curing capacity may be
obtained by such modifications of portions of existing
curing ovens, e.g. 20-90% and particularly preferred the
first half thereof, that the curing therein is carried out by
the method according to the invention.

[0026] It has also been found that it may be advan-
tageous to allow the first portion of the curing operation
to be effected by heat conduction, viz, by supplying heat
to the gas permeable belts which are usually used to
move mineral fibre webs through a curing oven, so as to
form thin cured surface layers by contact of the belts
with the fibre web surfaces. By initially carrying out the
curing as described above, following formation of said
thin set surface layers, higher differential pressures may
be applied without the risk that recesses are formed in
the fibre web surfaces.

[0027] According to the invention the mineral fibre
web is preferably maintained between two gas permea-
ble belts, such as lamella belts, while it is treated with
the gas streams supplied at the opposite sides.

[0028] The term "mineral fibres" as used herein
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comprises inorganic fibres produced from minerals.
Examples of such fibres are rock wool fibres, glass wool
fibres and slag fibres.

[0029] The method according to the invention is
suitable for thermal treatment of mineral fibre webs hav-
ing densities which are comprised within wide ranges,
but it is particularly suitable for the treatment of light
products of e.g. mineral fibre webs having a density of
down to 7 kg/m3, but preferably a density of 15-60
kg/m3. The fibre webs may be composed of one or more
fibre layers.

[0030] FI-B-80102 discloses a method for drying a
fibre web wherein a fibre web arranged between two air
tight heat conductive belts is heated by heat supply to
the belts.

[0031] GB patent No. 867530 discloses an appara-
tus for drying a textile fibre web wherein the fibre web is
kept freely suspended in a drying zone wherein hot air
is blown against the fibre web sides through slotted noz-
zles located on opposite sides of the fibre web.

[0032] The invention further relates to an apparatus
for carrying out the method described above. The appa-
ratus comprises the features of Claim 11.

[0033] According to the invention each gas outlet
duct is preferably connected to one or more gas inlet
openings through a conduit wherein a gas pump and
optionally heating means are provided.

[0034] This embodiment permits the gas flowing out
of the fibre product to be recycled optionally following
renewed heating and to be reintroduced into the fibre
product, thereby minimising the heat loss.

[0035] As indicated above, the method and the
apparatus according to the invention is particularly suit-
able for use for curing a continuous binder-containing
mineral fibre web, but it may also be used for curing a
series of successively moved separate mineral fibre ele-
ments. They may also be used for the curing of binder-
containing separate elements or stacks thereof.

[0036] The invention will now be described more in
detail with reference to the drawings, wherein

Fig. 2 is a vertical sectional view of a preferred
embodiment of the apparatus according to
the invention, and

is a partial perspective view of the apparatus
according to Fig. 2 wherein some parts are
shown in a sectional view.

Fig. 3

[0037] The apparatus according to Figs. 2 and 3
comprises an upper endless gas permeable belt 10 and
a lower endless gas permeable belt 12, which may
serve to move a mineral fibre web 14 through a curing
chamber 16.

[0038] The apparatus further comprises an inlet
duct 18 for the supply of hot gas. The duct 18 divides
into an upper branch duct 20 and a lower branch duct
22. The upper branch duct 20 is connected to an upper
gas inlet zone which is divided into sections 24 by longi-
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tudinal gas outlet ducts 26 which are open at the ends.

[0039] In a similar manner the lower branch duct 22
is connnected to a lower gas inlet zone which is divided
into sections 28 by longitudinal gas outlet ducts 30
which are open at the ends. At the ends the gas outlet
ducts 24 and 30 are connected to gas collecting zones
32 and 34 which, through communication ducts 36 and
38, respectively, are in communication with an outlet
duct 40.

[0040] As will appear from Fig. 2 the outlet duct 40
is connected to a reheating apparatus 42 comprising a
burner 43, which may be used for reheating the gas
passed out of the curing chamber 16. The supply of gas
to the apparatus 42 and the supply of hot gas to the inlet
duct 18 is effected by means of a centrifugal blower 44.

[0041] The apparatus disclosed operates as fol-
lows:
[0042] Hot gas from the reheating apparatus 42 is

blown through the duct 18 by means of the blowers 44
and on through the branch ducts 20 and 22 to the sec-
tions 24 and 28, respectively. From here the hot gas
passes through the belts 10 and 12 into the mineral fibre
web 14 and from here into the adjacent gas outlet ducts
26 and 30 while forming a gas flow pattern correspond-
ing to the one shown in Fig. 1. From the ducts 26 and 30
the gas passes to the gas collecting zones 32 and 34
and on through communication ducts 36 and 38,
respectively, into the outlet duct 40 and back to the
apparatus 42.

[0043] As will appear from the above explanation,
the hot gas leaves the mineral fibre web 14 immediately
following its introduction. This means that the operation
may be carried out using small pressure differences
between the sections 24,28 and the gas outlet ducts 26
and 30, respectively. Thus, the apparatus permits effi-
cient heat treatment of the mineral fibre web 14 without
the ensuing risk of recess formation in the fibre web sur-
faces.

Claims

1. A method of thermally treating a moving mineral
fibre. web (1, 14) wherein oppositely directed hot
gas streams are introduced into the fibre web from
opposite sides thereof through inlet zones (2; 24,
28) and wherein the gas streams thus introduced
are released from the same side as they are intro-
duced through outlet zones (3; 26, 30), character-
ized in that the outlet zones (3; 26, 30) are located
adjacent to the inlet zones (2; 24, 28) so that the
gas streams are allowed to leave the web (1, 14)
without any substantial movement in the longitudi-
nal or transversal direction of the web (1, 14).

2. A method according to claim 1, characterized in
that the gas inlet zones (2; 24, 28) and the gas out-
let zones (3; 26, 30) are elongated.
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1.

A method according to claim 1 or 2, characterized
in treating a mineral fibre product containing a ther-
mocuring binder with hot gas streams having a tem-
perature above the curing temperature of the binder
to cure the binder.

A method according to claim 1, 2 or 3, character-
ized in that the gas inlet zones (2; 24) through
which hot gas is supplied from the one side of the
fibre product (1, 14) are located exactly opposite to
the gas inlet zones (2, 28) through which gas is
introduced from the opposite side.

A method according to claim 1, 2 or 3, character-
ized in that the gas inlet zones (2; 24, 28) through
which a hot gas stream is introduced into the fibre
product (1, 14) from the one side thereof partially
overlap the gas inlet zones (2; 24, 28) through
which a hot gas stream is introduced into the fibre
product (1, 14) from the opposite side.

A method according to claim 5, characterized in
that the area in which a gas inlet zone (2; 24, 28) on
one side of the fibre product overlaps the corre-
sponding gas inlet zone (2; 24, 28) on the other side
constitutes at least 25% of the smallest of the two
zones.

A method according to any one of claims 3 through
6, characterized in maintaining within the gas inlet
zones (2; 24, 28) a pressure which exceeds the
atmospheric pressure and in maintaining an atmos-
pheric or subatmospheric pressure in the gas outlet
zones (3, 26, 30).

A method according to claim 2, characterized in
that the widths of the gas inlet zones (2; 24, 28) are
larger than or equal to the widths of the gas outlet
zones (3; 26, 30).

A method according to claim 2, characterized in
that the elongated gas inlet zones (2, 24, 28) are
divided longitudinally to form separate sections.

A method according to claim 9, characterized in
that different pressure differences are maintained
between a section of a gas inlet zone (2; 24, 28)
and the adjacent gas outlet zone (3; 26, 30) and
between the remaining section(s) and the adjacent
gas outlet zone(s) in adjacent sections.

An apparatus for thermally treating a moving min-
eral fibre web (14) with streams of hot gas compris-
ing means for advancing the fibre web between at
least two inlet openings (24, 28) for introducing hot
gas into the web and being located at opposite
sides of the web and at least two gas outlet open-
ings (26, 30) for releasing the gas introduced into
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the web (14) also located at opposite sides of the
web, characterized in that both the gas outlet
openings (26, 30) and gas inlet openings (24, 28)
are elongated and extend parallel to the direction of
movement of the fibre web (14), and that each out-
let opening (26, 30) is located adjacent to the corre-
sponding inlet opening (24, 28) so that the gas
introduced into the web (14) leaves the web without
any substantial movement in the web (14).

12. An apparatus according to claim 11, characterized

in that each gas outlet opening (26, 30) is con-
nected to one or more gas inlet openings through a
conduit (40, 18) comprising a gas pump (44) and
optionally heating or cooling means (42).

Patentanspriiche

1.

Verfahren zur Warmebehandlung einer sich bewe-
genden Mineralfaserbahn (1, 14), bei welchem in
entgegengesetzter Richtung verlaufende Heil3gas-
strdme in die Mineralfaserbahn von gegeniberlie-
genden Seiten von dieser Uber EinlalRzonen (2; 24,
28) zugefuhrt werden und bei welchem die auf
diese Weise zugefiihrten Gasstrome aus derselben
Seite wie die, auf der sie eingestrémt sind, lber
AuslalRzonen (3; 26, 30) abstrédmen, dadurch
gekennzeichnet, daB die AuslaRzonen (3; 26, 30)
sich benachbart den EinlalRzonen (2; 24, 28) befin-
den, so dall den Gasstrémen ein Entweichen aus
der Faserbahn (1, 14) ohne wesentliche Bewegung
in Langs- oder Querrichtung der Faserbahn (1, 14)
ermoglicht wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Gaseinlal3zonen (2; 24, 28) und
die Gasauslafizonen (3; 26, 30) langliche Form auf-
weisen.

Verfahren nach Anspruch 1 oder 2, dadurch
gekennzeichnet, daB ein ein warmaushéartbares
Bindemittel enthaltendes Mineralfaserprodukt zum
Aushérten des Bindemittels mit heiRen Gasstro-
men behandelt wird, deren Temperatur oberhalb
der Aushartetemperatur des Bindemittels liegt.

Verfahren nach den Ansprichen 1, 2 oder 3,
dadurch gekennzeichnet, daB die Gaseinlaf3zo-
nen (2; 24), durch welche heifles Gas von der einen
Seite des Faserprodukts (1, 14) zugefihrt wird,
sich genau gegenuber den GaseinlalRzonen (2; 28)
befindet, Uber welche Gas von der gegenuberlie-
genden Seite zugefiihrt wird.

Verfahren nach Anspruch 1, 2 oder 3, dadurch
gekennzeichnet, daB sich die Gaseinlal’zonen (2;
24, 28), Uber welche ein heilRer Gasstrom in das
Faserprodukt (1, 14) von dessen einer Seite ein-
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10.

1.

stromt, und die Gaseinlaf’zonen (2; 24, 28), Uber
welche ein heiler Gasstrom in das Faserprodukt
(1, 14) von der gegenilberliegenden Seite ein-
stromt, teilweise Uberlappen.

Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, daB die Flache, mit der sich eine auf der
einen Seite des Faserprodukts befindliche Gasein-
laRzone (2; 24, 28) und die entsprechende, auf der
anderen Seite befindliche GaseinlalRzone (2; 24,
28) Uberlappen, mindestens 25 % der kleineren der
beiden Zonen ausmacht.

Verfahren nach einem der Anspriiche 3 bis 6,
dadurch gekennzeichnet, daB innerhalb der Gas-
einlalRzonen (2; 24, 28) ein Druck aufrechterhalten
wird, der Gber dem Umgebungsdruck liegt, und da®
in den GasauslalRzonen (3, 26, 30) Umgebungs-
druck oder subatmospharischer Druck herrscht.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, daB die GaseinlaRzonen (2; 24, 28) gr6-
Rer oder gleich groR wie die GasauslaRzonen (3;
26, 30) sind.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, daB die langlichen GaseinlalRzonen (2;
24, 28) in Langsrichtung unterteilt sind, um sepa-
rate Abschnitte zu bilden.

Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, daB unterschiedliche Druckdifferenzen
zwischen einem Abschnitt einer Gaseinlaf’zone (2;
24, 28) und der benachbarten Gasauslaf’zone (3;
26, 30) und zwischen dem/den restlichen
Abschnitte(n) und der/den benachbarten Gasaus-
lalRzone(n) in benachbarten Abschnitten aufrecht-
erhalten werden.

Vorrichtung zur Warmebehandlung einer sich
bewegenden Mineralfaserbahn (14) mit HeilRgas-
strdbmen, welche aufweist: eine Einrichtung, die die
Faserbahn vorwarts transportiert zwischen minde-
stens zwei EinlaRoéffnungen (24, 28), Uber die hei-
Res Gas in die Faserbahn einleitet wird und die sich
an gegeniberliegenden Seiten der Faserbahn
befinden, und mindestens zwei GasauslaRoffnun-
gen (26, 30), Uber die das in die Faserbahn (14)
eingeleitete Gas entweichen kann und die sich
ebenfalls an gegeniiberliegenden Seiten der Faser-
bahn befinden, dadurch gekennzeichnet, daR
sowohl die GasauslaRéffnungen (26, 30) als auch
die GaseinlaRoffnungen (24, 28) langliche Form
haben und sich parallel zur Bewegungsrichtung der
Faserbahn (14) erstrecken, und daB sich jede Aus-
laRéffnung (26, 30) benachbart zur entsprechen-
den EinlaR6ffnung (24, 28) befindet, so dal} das in
die Faserbahn (14) eingeleitete Gas, ohne eine



12.

9 EP 0 647 284 B2 10

wesentliche Bewegung innerhalb der Faserbahn
(14), aus der Faserbahn entweicht.

Vorrichtung nach Anspruch 11, dadurch gekenn-
zeichnet, daB jede GasauslaR6ffnung (26, 30) mit
einer oder mehreren GaseinlaR6ffnungen tber eine
Rohrleitung (40, 18) verbunden ist, die eine Gas-
pumpe (44) und optional eine Heiz- oder eine Kihl-
einrichtung (42) aufweist.

Revendications

Procédé pour traiter thermiquement une nappe (1,
14) de fibres minérales en déplacement, dans
lequel des courants de gaz chaud dirigés en sens
opposés sont introduits dans la nappe de fibres a
partir des faces opposées de celle-ci a travers des
zones d'entrée (2 ; 24, 28) et dans lequel les cou-
rants de gaz ainsi introduits sortent par la méme
face que celle par laquelle ils sont introduits, a tra-
vers des zones de sortie (3 ; 26, 30), caractérisé
en ce que les zones de sortie (3 ; 26, 30) sont
situées en adjacence aux zones d'entrée (2 ; 24,
28), de telle maniere que les courants de gaz peu-
vent quitter la nappe (1, 14) sans déplacement
substantiel dans la direction longitudinale ou trans-
versale de la nappe (1, 14).

Procédé selon la revendication 1, caractérisé en
ce que les zones d'entrée de gaz (2 ; 24, 28) et les
zones de sortie de gaz (3 ; 26, 30) sont oblongues.

Procédé selon la revendication 1 ou 2, caractérisé
par le traitement d'un produit fibreux minéral conte-
nant un liant de thermodurcissement a l'aide de
courants de gaz chaud présentant une température
au-dessus de la température de durcissement du
liant pour durcir le liant.

Procédé selon la revendicaion 1, 2 ou 3, caracté-
risé en ce que les zones d'entrée de gaz (2 ; 24), a
travers lesquelles le gaz chaud est délivré a partir
de la premiére face du produit fibreux (1, 14), sont
situées exactement en face des zones d'entrée de
gaz (2, 28), a travers lesquelles le gaz est introduit
a partir de la face opposée.

Procédé selon la revendication 1, 2 ou 3, caracté-
risé en ce que les zones d'entrée de gaz (2 ; 24,
28), a travers lesquelles un courant de gaz chaud
est introduit dans le produit fibreux (1, 14) a partir
de la premiére face de celui-ci chevauchent partiel-
lement les zones d'entrée de gaz (2 ; 24, 28) a tra-
vers lesquelles un courant de gaz chaud est
introduit dans le produit fibreux (1, 14) a partir de la
face opposée.

Procédé selon la revendication 5, caractérisé en
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12,

ce que l'aire sur laquelle une zone d'entrée de gaz
(2 ; 24, 28) d'une face du produit fibreux chevauche
la zone correspondante d'entrée de gaz (2 ; 24, 28)
de l'autre face constitue au moins 25 % de la plus
petite des deux zones.

Procédé selon I'une quelconque des revendications
3 a 6, caractérisé par le maintien, dans les zones
d'entrée de gaz (2 ; 24, 28), d'une pression qui
dépasse la pression atmosphérique, et par le main-
tien d'une pression atmosphérique ou subatmos-
phérique dans les zones de sortie de gaz (3 ; 26,
30).

Procédé selon la revendication 2, caractérisé en
ce que les largeurs des zones d'entrée de gaz (2 ;
24, 28) sont supérieures ou égales aux largeurs
des zones de sortie de gaz (3 ; 26, 30).

Procédé selon la revendication 2, caractérisé en
ce que les zones oblongues d'entrée d'air (2 ; 24,
28) sont divisées longitudinalement pour former
des sections distinctes.

Procédé selon la revendication 9, caractérisé en
ce que des différences de pression différentes sont
maintenues entre une section d'une zone d'entrée
de gaz (2 ; 24, 28) et la zone adjacente de sortie de
gaz (3 ; 26, 30) et entre la ou les sections restantes
et la ou les zones adjacentes de sortie de gaz dans
des sections adjacentes.

Dispositif pour traiter thermiquement une nappe de
fibres en déplacement (14) a l'aide de courants de
gaz chaud, comportant des moyens pour faire
avancer la nappe de fibres entre au moins deux
ouvertures d'entrée(24, 28) pour introduire du gaz
chaud dans la nappe et étant situées sur des cotés
opposés de la nappe, et au moins deux ouvertures
de sortie de gaz (26, 30) pour faire sortir le gaz
introduit dans la nappe (14), également situées sur
des cotés opposés de la nappe, caractérisé en ce
que les ouvertures de sortie de gaz (26, 30) et les
ouvertures d'entrée de gaz (24, 28) sont toutes
oblongues et s'étendent parallélement a la direction
de déplacement de la nappe fibreuse (14), et en ce
que chaque ouverture de sortie (26, 30) est située
en ajacence a l'ouverture correspondante d'entrée
(24, 28), de maniére que le gaz introduit dans la
nappe (14) quitte la nappe sans déplacement subs-
tantiel dans la nappe (14).

Dispositif selon la revendication 11, caractérisé en
ce que chaque ouverture de sortie de gaz (26, 30)
est reliée a une ou plusieurs ouverture(s) d'entrée
de gaz par une conduite (40, 18) comportant une
pompe a gaz (44) et le cas échéant des moyens
(42) de chauffage ou de refroidissement.
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