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1

The present invention relates to rotary regen-
erative heat exchangers of the kind in which a
rotor is mounted within a stationary housing
structure and particularly to those parts of the
rotor which support members for providing a seal
between the rotor and the stationary structure.
The alternating and uneven heating and cooling
causes warping of the rotor, so that considerable
difficulty is encountered in maintaniing a satis-
factory sealing between the stationary and rotat-
ing parts of the heat exchanger. To overcome
these difficulties it has hitherto been proposed to
provide sealing devices which automatically ad-
just themselves when the rotor changes dimen-
sions and shape. Instead of trying to attain more
effective automatically adjustable sealing devices
the present invention solves the problem more
directly by providing suitable cooling for the ra-
dially directed partition walls, forming a part of
the rotor which supports sealing members, result-
ing in reduced temperature differences in these
partition walls. By this expedient, the warping
of the rotor is reduced and consequently effec-
tive sealing is facilitated. According to the pres-
ent invention, this cooling is attained by the pro-
vision of partition walls dividing the rotor into
a plurality of sector shaped compartments con-
taining heat transfer elements, built in such a
way that a gas, preferably air, serving as a cool-
ing medium, may be conducted along the parti-
tion walls at suitable places, either in radial or
axial direction.

A suitable embodiment of the invention may
be formed so that the radial partition walls are
composed of an intermediate plate which may
be provided with sealing members at its upper
and lower ends, and side-walls of heat insulating
material, which are placed on each side of said
plate and spaced therefrom to form two flow
channels, which at one end are provided with
openings and at the opposite end are in com-
munication with each other by means of openings
in the intermediate plate so that, when one side
of the partition walls is facing the air side of the
heat exchanger, air under higher pressure than
that of the gas on the opposite side of the parti-
tion wall, is caused to flow over to the gas side
through said channels, whereby the double sided
sweeping of the intermediate plate results in a
desired decrease in the temperature differences
in said plate,

This and other embodiments of the invention
are shown on the accompanying drawings, which
together with the following description disclose
the nature of the invention more in detail.
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Fig. 1 illustrates from above the housing of a
regenerative air preheater with its rotor.

Fig. 2 is a section of a partition wall on the
line IT—I1 in Fig. 1.

Fig. 3 is another embodiment of a partition wall
according to Fig. 2.

Fig. 4 illustrates on an enlarged scale the upper
and the lower part of the partition wall shown in
Fig, 2.

Fig, 5 shows in section a regenerative air pre-
heater having partition walls constructed accord-
ing to one of the embodiments of the invention.

Fig. 6 is a fragmentary cross secticn of the
preheater taken on the line ITI—IIT in Fig, 5.

Fig. 7 is a sectional view of one embodiment of
ths rotor shell.

Fig. 8 Mustrates the connection between a pbar-
tition wall and the rotor shell.

Fig. 8 shows a form of rotor shell seen from the
inside of the rotor, in which the shell is provided
with slots for avoiding heat stresses.

Fig. 16 is a section seen from above on the line
IV—IV in Fig. 9.

As will be seen from the figures the embodi-
ments shown are adapted to provide regenera-
tive air preheaters of the Ljungstrém type, hav-
ing a rotor divided into sector shaped compart-
ments provided with sealing members on the
upper as well as on the lower sides, said rotor
being placed in a rotor housing, having inlet and
outlet openings in the end plates thereof for
countercurrent flow of gas and air.

At 10 is denoted one of the radial partition
walls of the rotor which are interconnected hy
two walls (2 and {4, the outer shell {5 and the
hub {7 of the rotor. The gas channel! and the
air channel are separated by sector plates 18
forming end plates of the rotor housing, one of
said sector plates being shown in Fig. 1. A sec-
tion of this sector plate taken on the line II—IT
in Fig. 1, is shown in Fig. 2 and Fig. 3 each show-
ing one embodiment of the radial partition walls
according to the invention. From said figures it
is seen how the radial sealing members 28 sepa-
rate the air from the gas side, when the partition
wall {8 is placed between one pair of secior plates
t8. To avoid exposure of the partition walls i8
to such great temperature variations that the
sealing between the sector plates 18 and the seal-
ing members 28 is impaired, the partition walls {8
shown in Figs. 2 and 3 are provided with a heat
insulating outer wall on each side. Said outer
walls are spaced from the intermediate wall {0 by
means of distance elemenis 22, sc that two ducts
are formed, which communicate with the gas
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chanmnel on the one side and with the air channel
on the other side of the partition wall, through
openings at the bottoms of said ducts, L. e. inlet
openings 24 and outlet openings 2§. These open-
ings are seen in Fig. 4 showing the upper and
lower part of the embodiment in Fig. 2 on an en-
larged scale. At the upper end the two ducts are
in eommunication through openings 28 in ths in-
termediate wall {§. Since the pressure on the air
side is sreater than that on the gas side, air will
flow in through the inlet openings 24 and pass
through the duct to the right in Figs. 2-¢, through
the openings 28, and down through the left duct
and out through the outlet openings 28, whereby
heat is absorbed by the air flow from the plate {9
and partly from the outer walls. The fempera-
ture differences in the intermediate plate 1§ will
thus ke so materially reduced that deformations
of undesirable magnitude of the same are avoided.

The outer walls may either consist of ordinary
plate walls 39, as in the emhodiment shown in
Tig. 3, or be composed of double walled plates 32,
enclosing insulating material 34, which effectively
insulates the intermediate plate {§. In the em-~
bodiments hereinbefore shown and described the
circulation of the cooling air is effected by means
of the pressure difference between the air and the
gas side. The advantages of this system are
among others that no auxiliary fan is reguirsd
for the cooling air and that the same cooling air
sweeps along the intermediate plate in two direc-
tions and along both faces of the same, wherehy
very effective results are obtained in reducing the
temperature differences in the intermediate plate.

Some other suitable embodiments of radial
partition walls according to the invention are
shown in Figs. 5 and 6.

In Fig. 5 a regenerative air preheager is illus-
trated in longitudinal section. The horizontal ar-
rows in the figsure show the direction of flow of
the cooling air flowing radially along the partition
walls. The cooling air supplied by a separate cool-
ing air fan or by the ordinary fresh air fan is
conducted first into an annular space 3§ located
below the rotor housing, from which the air flows
out through openings 88 in the annular space 86
into another space, which is bounded by inner
sealing members of the rotor and the rotor hub.
Ry means of openings 44 in the bottom of the
rotor the latter space is in communication with
a series of spaces each founded by the rotor hub
42, g plate 45 and the end plates of the rotor.

Between the hub 42 and the outer shell 1§ the
radial partition walls are fixed by means of weld-
ing. As seen-from Fig. 6 said partition walls may
be constructed in several ways, the characteris-
tic feature of all of them being that they are
composed of channel forming walls for through-
fAow of cooling air. Through these channels in
the partition walls the cooling air flows out
through slots 52 in the outer shell 1§ into the
space between the same and the rotor housing
in which outlet openings 48 may be provided and
connected with conduits conducting the heated
air intc the air channel behind the preheater.
The space surrounding the rotor hub 42 is in
communication with the ducts in the partition
walls through slit shaped openings §8 in the plate
45. To prevent the lower portions of the parti-
tion walls from being cooled too much, since the
fresh air flowing in the left channel in the direc-
tion of the arrow in Fig. 5 also acts as cooling
air on the partition walls, the slit shaped cpen-
ings 46 begin at a certain distance up in the
rotor. The slit shaped outlet openings 32 in the
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outer shell plate are also formed in the same
way. Since every radial partition wall is con-
structed according to the invention, all partition
walls, wherever they may be upon one turning
of the rotor, will be exposed to cooling air. In
order to enable a certain variation of this cool-
ing air the inlet openings 38 in the annular space
25 may be made larger on the gas side than on
the air side. ‘Moreover, the slit shaped openings
56 in the plate 46 may be in a form of widening
through-flow area, seen in the direction of main
flow of the fresh air.

The design of the partition walls according to
this embodiment of the invention with cooling air
flowing substantially radially along the pariition
walls, is shown in Fig. 6 by various ezamples.
These various.examples are shown in section on
the line ITI-—IIT in mig. 5.

The most simple of these erabodiments consists
of two spaced plates 54 and 58. A more effective
and also more expensive -embodiment is provided
with insulating material 58 on the outer face of
the plates 54 and 56. Another suitable embodi-
ment may consist of two-insulating walls 69 and
52, between which an intermediate plate §4 is
provided, by means of which a cocling of the
same is effected on both of its sides. In a fourth
embodiment shown by way of example the in-
sulating walls 88 and 82 are replaced by ordinary
plate walls, 6 and §8. These partition walls may
of course be constructed in several other ways ac-
cording to the invention, all having the object of
cooling the partition walls to reduce the tem-
perature differences therein.

Fig. 7 shows in section a part of the rotor shell
i§. ‘This will of course also be exposed to con-
siderable temperature variations and resultant
variations in dimensions. In order to greatly re-
duce these temperature variations the cuter shell
{8 is provided on the inner side with heat in-
sulating material 70.

A manner of fastening the partition walls fo
the shell of the rotor is shown in Fig. 8. At I2
is denocted a partition wall, at 4% the shell of
the rotor and at 14 a weld between the shell and
the partition wall. The weld takes up only a
part of the short side of the partition wall, since
the same is obliguely cut at the lower part to
allow this portion of the partition wall to expand
freely. In doing so, buckling of the shell and of
the partition walls is to a great extent aveided,
which buckling might cccur upon driving a
regenerative heat exchanger resulting in con-
siderable difficulties for attaining. effective seal-
ing.

Still another way to avoid buckling of the shell
1§ is shown in Figs. 9 and 10. In Fig. 9 the shell
is seen from the inside, whereby two slits 7% are
cut to extend upwardly and downwardly, respee-
tively, from the lower and upper edges of the
plate. On the outside of the plate two angle irons
18 are fastened by welds on both sides of the £lit.
These irons are shown in Fig. 10 which is a sec-
tion on the line IV—IV in Fig..9. The irons are
shown in cross section, and between them is in-
serted a plate 88 preventing air and gas from
passing through the slits. The width of the plate
80 allows a certain relative movement of the
iron when the shell is contracting or expanding.

The invention is of course not limited to the
embodiments herein shown and described but may
of course be varied in still further embodiments
within the scope of the invention.

We claim:

1. Regenerative heat-exchange apparatus com-
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prising stationary housing structure providing ad-
jacent channels for flow of differens fluid media
between which heat is to be exchanged and a
rofor mounted for rotation within said structure,
said rofor having g series of radial partitions Jor
dividing the rotor into a plurality of sector-shaped
comparimsents, said compartments containing
regenerative heat exchange material and said
rotor heing mounted so that said material is
Dpassed successively through said ducts, each of
said partitions comprising spaced plate membpers
providing ducts for flow of a cooling fluid, and
ports for admitting and exhausting a cosling fluid
to and from said ducts.

2. An exchanger as defined in claim 1 in which
sald partitions comprise at least two substantial-
ly parallel and closely spaced radially extending
walls forming hetween them a space for the fow
of sald cooling medium.

3. An exchanger as defined in claim 2 in which
each of said partitions comprises a radially ex-
tending main partition wall and parallel side
plate members spaced from the main wall to
provide cooling ducts on either side of the main
partition wall.

4. An exchanger as defined in claim 3 in which
said side plate members comprise heat insulat-
ing material.

5. An exchanger as defined in claim 1 in which

said stationary housing structure includes sector 2

plates between which the rotor is located and said
partitions carry radially extending sealing mem-
bers cooperating with said sector plates as the
rotor revolves.

6. An exchanger as defined in claim 5 in which :

the inlet and outlet ports for said ducts com-
municate with different ones of said channels
when said sealing members are in sealing rela-
tion with said sector plates, whereby to utilize
flow of fluid through said spaces from one %o
the other of said channels due to differential pres-
sure therein to cool said partitions.

7. An exchanger as defined in claim 6 in which
each of said partitions comprises a main partition
wall carrying said sealing means and side wall
member at either side thereof providing s cool-
ing duct on each side of said main wall, the in-
let and outlet ports being located respectively in
different ones of said ducts at the same end of
the rotor and the ducts being connected at the
opposite end of the rotor.

8. An exchanger as defined in claim 1 in which
said ports are located at the radially inner and
outer ends of said ducts for flow of cooling fluid
radially of the ducts.

9. Regenerative heat exchange apparatus com-

prising stationary housing structure having a gen- -

erally cylindrical casing, sector plates at the ends
of said casing and means providing two adjacent
channels for flow of different fluids through said
casing, a rotor mounted for rotation in said struc-
ture between said sector plates, said rotor com-
prising a hub portion, a shell concentric with and
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spaced inwardly of and adjacent to said casing
and radially extending psartitioning means con-
necting said hub portion and said & hell, said par-
titions comprising spaced wall members providing
ducts therebetween for fow of ceoling fuid gen-
erally radially through said partitions.

10. An exchanger as defined in claim 9 inclug-
ing means for supplying cooling fiuid to the ra~
dially inner portions of said ducts and for ex-
hausting the cooling Aluid from the ra ially outer
portions of said ducts to the space between said
shell and said casing.

11. An exchanger as defined in claim 10 in
which the means for supplying cooling fluid to
said ducts includes axially extending slot-like in-
let openings in the radially inner portions of said
partitioning means.

12. An exchanger as defined in claim 11 in-
cluding means for supplying cooling fuid to said
inlet openings from ons end of said casing struc-
ture. )

13. An exchanger as defined in claim 12 in
which said inlet openings are axially of increas-
ing width from said one end %o control the flow
of fluid to said ducts.

14. An exchanger as defined in claim 10 in
which the means for exhausting cooling fAuid
irom said ducts comprises axially extending slot-
like outlet openings in the rotor shell,

15. An exchanger as defined in claim 1 in
which said rotor includes a generally cylindri-
cal outer shell and heat insulating material on
the inner surface of said shell.

16. An exchanger as defined in ¢laim 1 in which
said rotor includes a generally cylindrical outer
shell, said shell being provided with spaced lon-
gitudinally extending slots to permit variable ex-
pansion of the shell without buckling.

17. An exchanger as defined in claim 16 in-
cluding cover plates for covering the openings
made by said slots and means for mounting said
cover plates to permit relative movement there-
of with respect to the shell,

18. An exchanger as defined in ciaim 1 in which
said rotor comprises an outer generally cylindri-
cal shell and in which said partitions ave ai-
tached to said shell for only a portion of their
axial length, the remainder- being relieved to
permit relative radial movement between the
outer end of the partitions and the shell.
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