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Patented June 8, 1954 2,680,598 
UNITED STATES PATENT of FICE 

2,680,598 
REGENERATIVE HEAT EXCHANGING APPA 

COOLEED PARTITION RATUS HAVING 
WALS 

Sven Ivar Trulsson, Enskede, and Hans Robert 
Nilsson, Ektorp, Stockholm, Sweden, assignors, 
by mesne assignments, to Jarvis C. Marble, New 
York, N. Y., Leslie M. Merril, Westfield, N.J., 
and Percy H. Batten, Racine, Wis., trustees 

Application February 16, 1951, Serial No. 211,318 
Clains priority, application Sweden March 3, 1950 

(C. 257-6) 18 Claims. 
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 maintaining 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 II-II 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 section of the 
preheater taken on the line ITI-III in Fig. 5. 

Fig. 7 is a Sectional view of One embodiment of 
the rotor shell. 

Fig. 8 illustrates the connection between a par 
tition, Wall and the rotor shell. 

Fig. 9 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. 10 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 Ljungström 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 f is denoted one of the radial partition 

walls of the rotor which are interconnected by 
two walls 2 and 4, the outer shell is and the 
hub of the rotor. The gas channel and the 
air channel are separated by sector plates 8 
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-II 
in Fig. i., is shown in Fig.2 and Fig. 3 each show 
ing one embodiment of the radial partition wails 
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 is placed between one pair of Sector plates 
8. To avoid exposure of the partition walls 

to such great temperature variations that the 
Sealing between the sector plates 8 and the seal 
ing members 2 is impaired, the partition walls if 
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 by 
means of distance elements 22, so that two ductS 
are formed, Which communicate with the gas 
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channel 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, i. e. inlet 
openings 24 and outlet openings 26. 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 communication through openings 28 in the in 
termediate wall 8. Since the pressure on the air 
side is greater than that on the gas side, air Wiili 
flow in through the inlet openings 2& 3ild på SS 
through the duct to the right in Figs. 2-3, thiraigh 
the openings 28, and down through the left dui3. 
and out through the outlet openings 28, wereby 
heat is absorbed by the air flow from the plate ;) 
and partly from the outer walls. The tempera 
ture differences in the internediate plate will 
thus be so materially reduced that deforilations 
of undesirable magnitude of the sanie are avoidei. 
The outer walls may either consist of ordinary 

plate walls 39, as in the embodiinent shown in 
Fig. 3, or be composed of double walled plates 32, 
enclosing insulating material 35, which effectively 
insulates the intermediate plate is. In the en 
bodiments hereinbefore shown and described the 
circulation of the cooling air is eifected by leans 
of the pressure difference between the air and the 
gas side. The advantages of this Syster) are 
among others that no auxiliary fan is required 
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 Sane, whereby 
very effective results are obtained in reducing the 
temperature differences in the iratei'nediate 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 preheater is illus 
trated in longitudinal Section. The horizontal ar 
rows in the figure show the direction of flow of 
the cooling airflowing 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 aii flows 
out through openings 38 in the annular space 36 
into another space, which is bounded by inner 
sealing members of the rotor and the rotor hub. 
By means of openings 44 in the botton of the 
rotor the latter space is in communication. With 
a series of spaces each founded by the rotor hub 
42, a plate 46 and the end plates of the rotor. 

Between the hub 42 and the outer shell 6 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 
flow of cooling air. Through these channels in 
the partition walls the cooling air flows out 
through slots 52 in the outer shell S 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 into 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 5 in the plate 
A6. To prevent the lower portions of the parti 
tion Walls from being cooled too much, Since the 
fresh air fiowing 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 open 
ings 46 begin at a certain distance up in the 
rotor. The slit shaped outlet openingS 52 in the 
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4. 
outer shell plate are also formed in the Sane 
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 33 in the annular Space 
35 may be made larger on the gas side than on 
the air side. Moreover, the slit shaped openings 
St in the plate 36 may be in a form of Widening 
through-flow area, seen in the direction of main 
fioW 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 p2itition 
walls, is shown in Fig. 6 by various examples. 
these various, examples are shown in Section Oil 
the line III-ITI in Fig. 5. 
The most simple of these embodiments consists 

of two spaced plates 54 and 56. 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 63 and 
82, between which an intermediate plate 64 is 
provided, by means of which a cooling of the 
same is effected on both of its sides. In a fourth 
embodiment shown by way of example the in 
sulating Walls 66 and 62 are replaced by Ordinary 
plate walls, 86 and 68. These partition walls nay 
of course be constructed in several other Ways a C 
cording to the invention, all having the object of 
cooling the partition walls to reduce the ten 
perature differences therein. 

Fig. 7 shows in section a part of the rotor shell 
; S. This Will of course also be exposed to coin 
siderable temperature variations and resultant 
variations in dimensions. In order to greatly re 
duce these temperature variations the outer shell 
3 is provided on the inner side with heat ill 

Sulating material 0. 
A manner of fastening the partition walls to 

the shell of the rotor is shown in Fig. 8. At 2 
is denoted a partition wall, at 5 the Shell of 
the rotor and at A 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 obliquely 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 avoided, 
which buckling might occur 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 
6 is shown in Figs. 9 and 10. In Fig. 9 the Shell 

is seen from the inside, whereby two. SlitS is are 
cut to extend upwardly and downwardly, respec 
tively, from the lower and upper edges of the 
plate. On the outside of the plate two angle irons 
28 are fastened by welds on both sides of the slit. 
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 then is in 
serted a plate 8 preventing air and gas from 
passing through the slits. The width of the plate 
80 allows a certain relative noverent 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 ?ilay 
of course be varied in still further embodiments 
within the scope of the invention. 
We claim: 
1. Regenerative heat exchange apparatus con 
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prising stationary housing structure providing ad 
jacent channels for flow of different, fluid media, 
between which heat, is to be exchanged and a 
rotor nounted for rotation. Within Said structure, 
said rotor having a series of radial partitions or 
dividing the rotor into a plurality of sector-shaped 
compartments, said conpartments cottaining 
regenerative heat excharge naterial and said 
rotor being naounted so that said material is 
paSSed Su:33essively through said ducts, each of 
Said pairtitions comprising spaced plate heinbers 
providing ducts for flow of a cooling fluid, and 
ports for admitting aid exhausting a cooling fillisi 
to and from Said ducts. 

2. An exchanger as defined in clair. 1 in which 
Said partitions comprise at least two Substantial 
ly parallel and closely spaced radially extending 
walls forming between them a space for the flow 
of Said cooling mediuin. 

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 inhembers conpirise heat insulat 
ing material. 

5. An exchanger as defined in claim 1 in which 
said stationary housing structure includes Sector 3: 
plates between which the rotor is located and said 
partitions carry radially extending sealing mern 
hers cooperating with said sector plates as the 
rotor revolves. 

6. An exchanger as defined in claiin 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 fillid through Said spaces from One to 
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 a 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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6 
spaced inwardly of and adjacent to said casing 
and radially extending partitioning means con 
necting Said hub portion and Said shell, Said par 
titions comprising Spaced Wall meaber's providing 
ducts therebetween for flow of cooing fluid gen 
erally radially through Said partitions. 

10. An exchanger as defined in claim 9 includi 
ing means for Supplying cooling fluid to the ra 
dially inner portions of Said ducts and for ex 
hausting the cooling fluid from the radially 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 fiuid 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 ill in 
cluding means for Supplying cooling fluid to said 
inlet openings from One 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 to control the flow 
of fluid to said ducts. 

14. An exchanger as defined in claim 10 in 
which the means for exhausting cooling illuid 
from Said ducts comprises axially extending slot 
like Outlet openings in the rotor shell. 

15. An exchanger as defined in claim i 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 claim i in which 
Said rotor includes a generaily cylindrical outer 
shell, said shell being provided with spaced lon 
gitudinally extending slots to permit variable ex 
parasion 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 claim 1 in which 
Said rotor comprises an outer generally cylindri 
cal shell and in which said partitions are at 
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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