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Description

The invention relates to a renegerative heat ex-
changer comprising a heat exchanger matrix in form
of a rotor having at each end a smooth, axial face at
the periphery, and at each end a radial sealing device
which by means of a counterweight over a link con-
nection is kept against the rotor, as well as a spacing
device for controlling the axial distance between the
radial sealing device and the rotor.

From DE-B-1 035 843 a heat exchanger of the
above type is known, in which the spacing device is
a roller pivotally suspended in the radial sealing de-
vice and running on an annular rail at the end face of
the rotor. It is stated that the operation of the rollers
is impeded on account of a high content of dust in the
gas flowing through the heat exchanger, and various
combinations of sizes and materials for the roller and
its axle bolt are suggested to overcome these difficul-
ties. In DE-B-1 133 850 a similar arrangement is dis-
closed, and it is stated that the wear on the roller on
account of the big forces and the influence from dust
and high temperature is so considerable that the life
of the roller becomes short, and it is advised to find
another solution which is not based on mechanical
contact between the radial sealing device and the ro-
tor.

The object of the invention is to provide a regen-
erative heat exchanger, in which the size of the gap
is controlled in a simple way without the occurence of
the drawbacks described above.

According to the invention this is achieved by the
spacing means comprising a slide shoe of carbon
which protrudes from the radial sealing and bears
against the smooth axial face of the rotor, and by the
protrusion of the slide shoe being adjustable relative
to the housing.

By adjusting the counterweight in such a way that
the slide shoe bears against the smooth axial face at
the periphery of the rotor and then adjusting the pro-
trusion of the slide shoe relative to the housing, the
desired gap size can be determined. This gap size will
be maintained irrespectively of possible changes in
the geometry of the rotor due to temperature changes
in the gases flowing through the rotor, as long as the
counterweight keeps the slide shoe against the
smooth axial face of the rotor.

Tests have surprisingly shown that it is possible
to use a slide shoe made from carbon as a spacing
element between the radial sealing device and the ro-
tor without the occurence of heavy wear of the slide
shoe. This is due to the fact that the carbon is substan-
tially not influenced by the prevailing high tempera-
tures and corrosive gases. At the same time the car-
bon is self-lubricating, a low friction between the ra-
dial sealing device and the rotor being thus achieved.
It has been found that part of the carbon of the slide
shoe, after some time of operation, is embedded in
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the smooth axial face of the rotor, the friction thus sta-
bilizing after some time on a low value.

In a preferred embodiment the slide shoe is dur-
ing operation fixed against turning relative to the ro-
tor. Hereby, a better adaptation of the slide shoe to
the smooth face of the rotor is attained, which results
in reduced friction and reduced wear.

A second embodiment of the heat exchanger ac-
cording to the invention is characteristic in that the
force, by which a slide shoe is urged against the
smooth face of the rotor is less than 50 kg. The force,
by which the slide shoe is urged towards the rotor, is
to be of a size sufficient to ensure a permanent bear-
ing of the slide shoe against the rotor irrespective of
the variations of the geometry of the rotor caused by
temperature variations.

A third embodiment of the regenerative heat ex-
changer according to the invention is characteristic in
that the spacing device comprises a housing mounted
on the face of the radial sealing device opposite the
axial face of the rotor, that the radial sealing device is
provided with an opening, through which the slide
shoe protrudes, that the slide shoe is mounted at one
end of a spindle which is axially movable in the hous-
ing and which at its other end has a thread engaging
a corresponding thread in the housing, and in that the
threaded end of the spindle is adapted to engage an
adjustment tool and is provided with a thread for a
counternut for locking the position of the spindle.

In this embodiment the gap is adjusted manually
by screwing the spindle with the slide shoe more or
less forward towards the smooth axial face of the ro-
tor, after which the spindle is locked by means of a
counternut. It will then normally only be necessary,
after a longer operation period, to make a manual re-
adjustment on account of wear of the slide shoe. The
need for electric or electromagnetic controlling devic-
es, cables, signal devices, etc. therefore does not ex-
ist, the result being lower production and mainte-
nance costs of the heat exchanger.

The invention will now be explained in detail by
means of an embodiment and with reference to the
drawing, in which

Fig. 1 shows somewhat schematically a section

in a plane parallel with the rotor axis in a regen-

erative heat exchanger according to the inven-
tion,

Fig. 2 is a plan view of the arrangement shown in

Fig. 1, and

Fig. 3 is a detailed section of the spacing device

shown in Figs. 1 and 2.

Fig. 1 shows a heat exchanger matrix 1 in form
of a rotor. For the sake of clarity only the areas at the
end faces of the rotor are shown. Opposite the upper
(in the drawing) end face of the rotor a radial sealing
device 2 is provided which at the centre is supported
in a manner not shown in detail and which at each end
rests on a supporting arm 3 engaging a slot 4 in the
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end of the radial sealing device. The supporting arm
3 is connected to a horizontal shaft 5 mounted on a
supporting beam 6 which is a part of the supporting
construction of the heat exchanger and which in a
manner not shown in detail also carries the upper
bearing of the rotor.

The supporting arm 3 is connected with a rod 7,
in which a shroud screw 8 is inserted in such a way
that the length of the rod 7 is adjustable. The upper
end 7 of the rod is pivotally connected with the one
end of a lever arm 9, the other end of which carries a
counterweight 10. The lever arm 9 pivots about a
shaft 11 supported by bearing brackets 12.

At the lower end face of the rotor a similar ar-
rangement is provided, viz. a radial sealing device 15,
the end of which is carrying a supporting arm 16
which is in engagement with a slot 17 in the radial
sealing device 15 and which is pivotable about a shaft
18. The supporting arm 16 is connected with the lower
end of a rod 20, the length of which is adjustable in
the same way as described in respect of the rod 7.
The rod 20 is at its upper end connected to one end
of a lever arm 22, the other end of which carries a
counterweight 23. The lever arm 22 pivots about a
shaft 11 supported by bearing brackets 12.

Each radial sealing device is at its free ends pro-
vided with a spacing device 24 which will be described
in detail in the following with reference to Fig. 3.

The spacing device 24 comprises a tubular hous-
ing 25, which at one end has a flange 26 fastened by
means of pin bolts 27 to the side of the radial sealing
device 2 opposite the rotor 2. In the housing 25 a dis-
placeable spindle 28 is arranged, said spindle carry-
ing at one end a thread 29 engaging a corresponding
thread in the housing 25. The spindle has at its free
ends a spigot 30 with faces for a spanner.

The other end of the spindle carries a bottom
plate 32, in which a slide shoe 33 of carbon is fixed
against rotation by means of aretaining screw 34. The
slide shoe 33 protruding from the housing through an
opening 38 in the radial sealing device is shown bear-
ing against the smooth axial face 13 of the rotor which
is here constituted by one of the flanges of an angle
bar 36 connected to the periphery of the rotor.

By screwing the spindle 28 towards the rotor 1 by
means of a spanner engaging the spigot 30 the gap
37 between the radial sealing device 2 and the rotor
face 13 may be set at a desired value. The associated
counterweight 10 and the rod 7 are adjusted in such
a way that it is ensured that the slide shoe during op-
eration always bears against the face 13 irrespective
of whether during operation of the heat exchanger de-
formations of the geometry of the rotor occur due to
variatons of the operation temperature of the rotor.

It will be seen from Fig. 3 that the spacing device
24 extends upwards through an opening in the carrier
beam 6. To avoid leakage of gases from the area just
above the radial sealing device 2 a cylindrical bellows
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41 is provided as sealing element between the hous-
ing 25 and the supporting beam 6.

Claims

1. Arenegerative heat exchanger comprising a heat
exchanger matrix (1) in form of a rotor having at
each end a smooth, axial face (13) at the periph-
ery, and ateach end aradial sealing device (2;15)
which by means of a counterweight (10,23) over
a link connection (7,20) is kept against the rotor,
as well as a spacing device (24) for controlling the
axial distance between the radial sealing device
and the rotor,
characterized in that the spacing device com-
prises a slide shoe (33) of carbon which pro-
trudes from the radial sealing device and bears
against the smooth axial face of the rotor, and in
that the protrusion of the slide shoe relative to the
housing is adjustable.

2. A regenerative heat exchanger according to
claim 1, characterized in that the slide shoe (33)
during operation is fixed against turning relative
to the rotor.

3. A regenerative heat exchanger according to
claim 1 or 2, characterized in that the force, by
which a slide shoe (33) is urged against the
smooth face (13) of the rotor (1) is less than 50

kg.

4. A regenerative heat exchanger according to any
of the preceding claims, characterized in that the
spacing device (24) comprises a housing (25)
mounted on the face of the radial sealing device
(2;15) opposite the axial face (13) of the rotor (1),
that the radial sealing device is provided with an
opening, through which the slide shoe (33) pro-
trudes, that the slide shoe is mounted at one end
of a spindle (28) which is axially movable in the
housing and which at its other end has a thread
(2) engaging a corresponding thread in the hous-
ing, and in that the threaded end of the spindle is
adapted to engage an adjustment tool and is pro-
vided with a thread for a counternut (31) for lock-
ing the position of the spindle.

Patentanspriiche

1. Regenerativer Warmetauscher umfalend eine
als einen Rotor ausgestaltete Warmetauschma-
trix (1), die an jedem Ende an der Peripherie eine
glatte Axialflache (13) und an jedem Ende eine
Radialabdichtungseinrichtung (2; 15) aufweist,
welche mittels eines Gegengewichtes (10, 23)
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tiber eine Gelenkverbindung (7, 20) gegen den
Rotor gehalten wird, sowie eine Abstandseinrich-
tung (24) zur Steuerung des Radialabstandes
zwischen der Radialabdichtungseinrichtung und
dem Rotor, dadurch gekennzeichnet, daf die Ab-
standseinrichtung einen Gleitschuh (33) aus
Kohlenstoff umfalt, der aus der Radialabdich-
tungseinrichtung hervorragt und gegen die glatte
Axialfldche des Rotors anliegt, und daf® der Vor-
sprung des Gleitschuhs im Verhéltnis zum Ge-
h&use einstellbar ist.

Regenerativer Warmetauscher nach Anspruch 1,
dadurch gekennzeichnet, dal der Gleitschuh
(33) wahrend des Betriebes im Verhéltnis zum
Rotor undrehbar festgehalten wird.

Regenerativer Warmetauscher nach Anspruch 1
oder 2, dadurch gekennzeichnet, daR die Kraft,
womit ein Gleitschuh (33) gegen die glatte Flache
(13) des Rotors gedruckt wird, weniger als 50 kg
ist.

Regenerativer Warmetauscher nach einem der
vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dal die Abstandseinrichtung (24) ein
Gehdause (25) umfalt, das auf der der Axialflache
(13) des Rotors (1) gegeniiberliegenden Flache
der Radialabdichtungseinrichtung (2; 15) mon-
tiert ist, dal die Radialabdichtungseinrichtung
mit einer (5ffnung versehen ist, durch welche der
Gleitschuh (33) hervorragt, dal der Gleitschuh
an dem einen Ende einer im Gehéuse axial be-
weglichen Spindel (28) montiert ist, die an ihrem
anderen Ende ein Gewinde (2) im Eingriff mit ei-
nem korrespondieren Gewinde im Gehduse auf-
weist, und daR das Gewindende der Spindel zum
Eingriff mit einem Einstellwerkzeug eingerichtet
und mit einem Gewinde fiir eine Gegenmutter
(31) zum Verriegeln der Stellung der Spindel ver-
sehen ist.

Revendications

Echangeur de chaleur a récupération, compre-
nant une matrice échangeuse de chaleur (1) sous
forme d’un rotor qui, a chaque extrémité, compor-
te une face axiale lisse (13), a la périphérie, et &
chaque extrémité, un dispositif d’étanchéité ra-
diale (2; 15), qui, a I'aide d’'un contrepoids (10,
23) et par une liaison articulée (7, 20) est main-
tenu contre le rotor, ainsi qu’un dispositif d’espa-
cement (24) pour commande de la distance axia-
le entre le dispositif d’étanchéité radiale et le ro-
tor, caractérisé en ce que le dispositif d’espace-
ment comprend un patin de carbone (33) qui fait
saillie du dispositif d’étanchéité radiale et est ap-
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pliqué contre la face axiale lisse du rotor, et en ce
que la saillie du patin par rapport au boitier est
ajustable.

Echangeur de chaleur & récupération, selon lare-
vendication 1, caractérisé en ce que pendant le
service, le patin (33) est fixé en rotation par rap-
port au rotor.

Echangeur de chaleur a récupération, selon les
revendications 1 ou 2, caractérisé en ce que la
force avec laquelle le patin (33) est appliqué
contre la face lisse (13) du rotor (1) est inférieure
a 50 kg.

Echangeur de chaleur a récupération, selon I'une
quelconque des revendications précédentes, ca-
ractérisé en ce que le dispositif d’espacement
(24) comprend un boitier (25) monté surla face du
dispositif d’étanchéité radiale (2; 15) opposée a
la face axiale (13) du rotor (1), en ce que le dis-
positif d’étanchéité radiale est pourvu d’'une ou-
verture a travers laquelle le patin (33) fait saillie,
en ce que le patin est monté a une extrémité d’'un
mandrin (28) axialement déplagable dans le boi-
tier et dont I'autre extrémité comprend unfiletage
(29) en prise avec un filetage correspondant
dans le boitier, et en ce que I'extrémité filetée du
mandrin est prévue pour étre en prise avec un ou-
til d’ajustement et est pourvue d’un filetage pour
un contre-écrou (31) de blocage de la position du
mandrin.
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