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Another object of my invention is to pro-
vide a device which is adapted to simulta-
neously handle a plurality of different fluids
and keep them separated one from another

6 or intermingle them in predetermined quan-
tities as desired.

A further object of my invention is to pro-
vide 2 heat recoverer or air preheater of the
regenerative type which will recover heat

10 from hot fluids and add the recovered heat to
cool fluids and in which the heat absorbing
body is not subjected to extreme temperature
variations. ~
- A still further object of my invention is

16 to provide a centrifugal fan type heat re-
coverer or air preheater which may be easily
cleaned.

For the purpose of illustrating my inven-
tion, I have shown in the accompanying

20 drawings, one form thereof which isat pres-
ent preferred by me, since the same may im-
mediately be put to practice.

It is to be understood that the various in-
strumentalities of which my invention con-

26 ists and the precise form, shape or construc-
tion shown can be variously altered, ar-
ranged and organized and that my inven-
tion is not limited to the precise arrange-
ment and organization of these instrumen-

30 talities, or to the several parts thereof, as

. herein shown and described.

With these and other objects in view, my
invention consists in the novel construction,
arrangement and -combination of parts as

38 hereinafter fully, clearly and concisely de-
scribed, definitely pointed out in my claims,
and illustrated by the accompanying draw-
ings, in which:—

Fig. 1 is a cross sectional view of my de-

40 yice, taken through the fan wheel in the plane
of rotation; Fig. 2 is a perspective view of
the fan wheel removed from its housing and
bearings; Figs. 3 and 4 show, in elevation,
respectively, a preferred form of a flat metal
plate and a corrugated metal plate, both
shaped to fit any segment of the fan wheel;
Fig. 5 is a plan view of an assembly of the
plates shown in Figs. 3 and 4, the plates be-
g packed together to make up the fan blad-
ing or heater units of a segment of the fan
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wheel; Fig. 6 is a half plan of the fan wheel
shown in Fig. 1, certain parts having been
omitted for clearness; Fig. 7 is a half sec-
tion through the fan wheel taken in a plane
of its axis, showing certain partition mem-
bers omitted from Fig. 6; and Fig. 8 is a par-

tial section of the fan wheel on the line S—S

of Fig. 7 ,

_Referring to the drawings, iy device con-
sists of a bladed, rotatable fan wheel, 1, suit-
ably mounted on and revolvable with a shaft

GO

2, which is supported by suitable bearings -

and adapted to be driven or rotated at a
proper speed by a suitable motive power,
This fan wheel preferably consists of a num-
ber of built up segments, 3, each of which
preferably comprises a number of metal
plates such as those shown in Figs. 3 and 4.
I prefer to form units, 15, by fastening to-
gether, in any suitable manner, a corrugated
metal plate, Fig. 4, to a flat metal plate, Fig.
3, both of said plates being shaped to fit a
segment of the fan wheel. These units are
preferably held in the segment by shoulders,
4, which engage with suitable slots provided
for that purpose in the units. The shoulders,
4, may be fastened to and form a part of a
suitable fan wheel mounting.

I have shown the illustration of the unit
structure 15 in Fig. 5 as simply as possible
and it is obvious that stiffening members may
be added to the unit structure where and when
they become necessary or advisable. For ex-
ample, bolts may be passed through the holes
26 1n these plates, these bolts serving to stiffen
the corrugated blades against radial deflec-
tion. It 1s likewise obvious that the units 15
may be arranged and fastened differently
within the segments than as illustrated by
me. For instance, instead of having the
plates of the units 15 arranged and secured
within the fan wheel segments in planes par-
allel to the plane of rotation, they may be ar-
ranged in planes parallel to the axis of rota-
tion.

I preferably shape the corrugated plates il-

-lustrated in Fig. 4 so that the edges of the cor-

rugations will be straight lines, thereby main-
taining the flat plates, Fig. 3, in a perfect
plane when the units 15 are assembled and
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fastened together in a pack such as shown in
Fig. 5. By the use of this construction, all
the flat plates will have a maximum strength
for resisting the bending due to the centrif-
ugal force produced by rotation of the mast.

Fig. 6 shows the heater units 15 supported
by shoulder pieces 4 in the manner previously
explained in the references to Figs. 1 and 2.
One segment, on one side of the fan wheel, is
shown packed with these units excepting the
last umit which is shown entering diagonally
and radially inwards through the central
opening on the outer circumference of the fan
wheel. In this way, all units may be as-
sembled into the segments. The outer cen-
tral circumferential opening of the fan wheel
may be finally sealed with the circumferential
plate 28 shown in Fig. 2. By preference, this
plate is removable so that access may be had
to the central opening for replacing wunits.
The shoulder pieces, 4, may be suitably fast-
ened to the plates 20, which preferably extend
across the width of the fan wheel to the annu-
lar end ring plates 22. Near their center, the
plates 20 are fastened to angles 21, which ex-
tend radially from the hub 25 to the outer cir-
cumference of the wheel. The angles 21, in
turn, are suitably fastened to the annular
plates 23. These annular plates 23, and the
annular end plates 22 are attached in such
manner to the angles 21 and plates 20 that the
plates 20 are equally spaced around the fan
wheel and the units 15 will fit into any seg-
ment of the fan wheel.

The fan wheel may be constructed as indi-
cated in Figs. 2, 6 and 7, in which case fluids
may enter the blading from either side of the
central mounting, or it may be arranged so
that fluids enter the blading from only one
side of the central mounting.

The annular plates 23 are fastened to the.

hub 25 against a finished flange by bolts 24,
or other suitable means, and are seated, on
their inner circumference, on a finished sur-
face of the hub 25. This hub is suitably
mounted on and fastened to the shaft, 2, as
Ly the key shown in Fig. 8.

Partitions 5 may be mounted within the
fan wheel as shown in Figs. 1 and 2 and are
adapted to form a seal with the inner circum-
ferential surface of the fan wheel and are
preferably adjustable by rotating them about
the axis of shaft 2 so that separate fluids, for
example, air and flue gas, may be directed or
delivered separately to any predetermined
number of the blades of the fan wheel.. The
illustration of the partitions 5 shows the en-
tire partitions to be movable. Obviously
other arrangements of these partitions may
be employed to direct or deliver the separate
fluids, each to its selected arc of the fan wheel.
As dan illustration, instead of the radial parts
of the partitions being made movable, as 1llus-
trated, these may be made into stationary par-
titions permanently fastened and fitted into
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the fan inlet and the seals may be made inde-
pendently movable and adjustable. The fan
wheel is encased within a housing with the
scrolls 6 and 8, having adjustable inner ends
7 and 9, the scrolls forming separate passages
for the different fluids leaving the fan wheel.
The inner ends 7 and 9, are movable concen-
trically around the outer circumferential sur-
face of the fan wheel and are adapted to form
a seal with said surface. The scrolls or out-
lets of the fan, are preferably provided at
their outer ends with dampers 16 and 17,
whereby to vary the resistance of the fluids
through the fan. These dampers may either
be single, or louvered, as shown in Fig. 1. 18
is a perforated pipe which may be used as a
soot blower for cleaning the blades. .

The operation of my device is as follows:
The separate fluids enter the fan inlet in the
axial space between the shaft and the fan
wheel, between the adjustable partitions 5.
By adjusting these partitions, different vol-
umes of the separate fluids may be led to se-
lected arcs of the fan wheel limited by the
partitions 5 and the leakage of one fluid to
another and their diffusion along the paths of
separation, 11 and 12, may be limited and con-
trolled by the outer ends of the partitions,
which are adapted to form seals of varying
lengths. The position of the partitions may
be varied by any suitable arrangement.

Another control of the fluids may be had
by the dampers 16 and 17 shown in Fig. 1
which are located in the discharge outlets,
13 and 14, respectively. These dampers per-
mit an increase or decrease in the resistance,
as desired, to the flow of the respective fluids
discharged by the fan. By partially closing
damper 17 and permitting damper 16 to re-
main open, the total resistance of one fluid
through the fan, and the system which it
serves, may be varied while the total resist-
ance of the other fluid through the fan will
remain relatively constant. Itisobvious that
the converse situation applies when the set-
ting of the dampers is reversed.

As shown in Fig, 2, the flat and corrugated
metal plates, or blades, comprised in the
units 15, form straight, radial, tubular pas-
sages, through which the fluids travel out-
wardly when moved by the rotation of the
fan wheel. The fan revolves in the direction
of the arrow, shown in Fig. 1, and the fluid
particles travel outwardly through the blad-
ing, or units, 15, in paths substantially as
shown by the dotted lines 11 and 12. The
scroll end pieces or separators, 7 and 9, are
so located that one fluid leaves the wheel on
one side while another fluid leaves the wheel
on the other side thereof, that is, the scroll
end pieces serve as separators for the two
fluids leaving the wheel. On leaving the fan
wheel, the fluids are discharged respectively,
one at the fan outlet 13 and the other at the
fan outlet 14. ‘
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During the travel of the fluids through
the fan wheel, as for example, hot flue gases
and relatively cool air, the blades or heater
units, which are in sufficient number to serve
as a suitable heat absorbing body, take up
heat from the hot gases and give up this heat
to the relatively cool air. In this way, the
device or apparatus functions as a heat re-
coverer or air preheater.

Because of the number of revolutions per
minute of the fan wheel, the blades or heater
units, will, in each revolution, be exposed to
such small quantities of hot gases and cool
air, alternately, that the heat added to or
withdrawn from the blades during each revo-
Iution will be small and the temperature of
the blades will remain practically constant.
This feature of my device possesses an ad-
‘antage over the types of air preheaters in
which the heat absorbing elements are ex-
posed to relatively large quantities of hot
gases and cool air in alternation, in that the
latter types have relatively large variations
in temperature in the heat absorbing elements

during each exposure to the hot gases and cool
air. These large variations of temperature

in the heat absorbing eclements and their
structural supports cause objectionable tem-
perature strains in the structure of the appa-
ratus.

Another advantage of my fan type heat re-
coverer or air preheater lies in the fact that
the air and gases pass through the blading
in the same direction, permitting the dirt,
accumulated from the gases in the blading,
to be blown by suitable soot blowers in the
same direction as the flow of the air and gases
and also in the same direction as the centrifu-
gal force; whereas, in the type of air pre-
heaters in which the air and gases pass
through the heat absorbing elements, in alter-
ation, and the air passes through in the oppo-
site direction of flow to that of the gases, the
dirt accumulations are blown through the
heat absorbing elements separately in the air
and gas passages, conforming to the. direc-
tions of flow of the air and gases in the re-
spective passages. In such devices, when
handling very dirty gases, the cleaning is
not as effective as with the fan type air pre-
heaters because much of the dirt cannot be
removed by the blowing in one direction
and is consequently blown back into the heat
absorbing elements when blown in the oppo-
site direction. It is obvious that dirt, soot
or tarry matter increases the resistance to
flow of the fluids, thereby adding power con-
sumption for moving the fluids through the
preheaters, :

In my device, both the cool air and hot
gases pass throigh the heater units in the
same direction, that is, radially outwards, the
result being that the temperature of the heater
units may be maintained practically constant
and of such a degree as is well above the tem-

3

perature at which dirt will be deposited due
to condensation of the moisture which may be
in the hot gases. This is not the case in air
preheaters employing the counter-flow prin-
ciple of heat transmission in which the tem-
perature of the end of the heater plates, where
the cool air enters, may be well below the dew
point of the moisture in the hot gases.

By connecting or mounting several fan
type heat recovers or air preheaters in series,
stage heating may be accomplished and a
higher heat recovery may be obtained with

the same initial cold and hot fluid quantities’

and temperatures than with the single type
fan heat recoverer. In this arrangement, the
cold fluids may pass serially through several
fan type heat recovers in one direction, ab-
sorbing heat in each stage while the hot fluids
may pass serially through the same several
fan type heat recoverers in the opposite di-
rection giving up heat in each stage.

I claim:— .

1. A fluid moving and heat-transfer device
comprising a plurality of passages for fluids
of different temperatures, a centrifugal fluid-
moving member adapted to revolve in said
passages and move the fluids and transfer
heat from the flnid in one passage to the fluid
in another passage, a partition member dis-
posed for adjusting movement adjacent the
periphery of said centrifugal member, and
a movable damper forming a variable re-
sistance to the fluid flow in one passage.

2. In a centrifugal fluid moving and heat
transfer device adapted simultaneously to
handle a plurality of different fluids, and to
keep the fluids substantially separate, a ro-
tary member having a central inlet passage,
adjustable partitions therein, a.plurality of
outlet passages, partitions disposed between
the outlet passages and adapted for adjusting
movement adjacent the peripheral portion of
said rotary member, and a damper forming an
outlet pressure control means for the device,
adjustable independently of said partitions.

3. In a centrifugal heat transfer device
adapted simultaneously to move and trans-
fer heat between a plurality of fluids, a fluid
moving member having an axial inlet open-
ing therein, and a peripheral outlet, a plu-
rality of angularly adjustable fluid inlet par-
titions extending cross said inlet opening,
discharge passages from the fluid moving
member, partitions between said discharge
passages, movable dampers in said passages
and seals associated with the outer ends of
said discharge partitions and adapted to co-
act with the inlet partitions to vary the pro-
portion of the fluids handled by the device.

4. In a centrifugal device adapted to move
a plurality of fluids, and effect changes in
their relative heat content, a centrally cham-
bered, rotary fluid moving member including
freely interchangeable, sectional elements
having a plurality of relatively small, tubi-

70

75

80

85

90

100

105

110

120

125

11



4 1,843,253

form passages, directed from the chambered
portion of the rotary member to the peri-
phery thereof, and adapted to transfer heat
from one fluid to another fluid moved there-
5 by, inlet passages associated with the cham-
bered portion of the rotary member, s plu-
rality of passages arranged for the discharge
of the separate fluids from the periphery of
~ the moving member, adjustable partitions be-

10 tween the discharge passages, and having end
portions lying adjacent the periphery of the
moving member, and dampers for separately
controlling the rates of discharge of the sev-
eral fluids. :

15 5. In a centrifugal device adapted simul-
taneously to move a plurality of fluids and
to effect changes in their relative heat con-
tent, a fluid moving member having freely
removable and replaceable conducting ele-

20 ments including passages adapted for uni-
directional fluid flow and adapted to trans-.
fer heat from one fluid to another fluid, an
inlet opening in said member, angularly
movable partitions in said opening, addi-

23 tional partitions adjustably disposed adja-
cent the periphery of the fluid moving mem-
ber, seals associated with each of said par--
tions, adapted to limit the diffusion of the
fluids in said device, passages for the sepa-

30 rate discharge of the fluids, and dampers in

said passages adapted separately to control

the discharge of each of said fluids, said par-
titions adapted to vary the angular propor-
tions of the moving member devoted respec-

53 tively to movement of the several fluids.

6. In a centrifugal device adapted simul-
taneously to move a plurality of fluids and
effect changes in the heat content thereof,
a fluid moving member having an axial open-

40 ing therein and comprising a plurality of
freely interchangeable radiating elements
adapted to transfer heat from one fluid to
another fluid, separately adjustable parti-
tions extending across said opening, seals car-

45 ried by said partitions and adapted to limit
the diffusion of the fluids in said device, a

~scroll member substantially surrounding the
fluid moving member and forming passages
for the separate discharge of the fluids, and

%0 movable scroll ends disposed in said pas-
sages to control the discharge of said fluids
anc. the transfer of heat therebetween.
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