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[571] ABSTRACT

The method of manufacturing a rotor for a vertical
shaft air preheater that rotates about a vertical axis
between streams of hot gas and cool air. The rotor
comprises a series of independent compartments that
each contain a mass of heat absorbent element. The
rotor is constructed by simultaneously securing to a
rotor post two similar sector shaped compartments'
disposed at 180° to each other about the rotor post
and by continuing to attach additional pairs of similar
sector shaped compartments to opposite sides of thr
rotor post until the compartments define a rotor. Dur-
ing construction there is at all times a substantially
balanced assembly. The compartments are pivotally
attached to the rotor post and joined together at their
outer extremeties to form a composite assembly that
extends around the rotor post.

6 Claims, 2 Drawing Figures
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ERECTION PROCEDURE FOR VERTICAL SHAFT
AIR PREHEATERS

BACKGROUND OF THE INVENTION

1. Ficld of the Invention

This invention relates to a rotary regenerative air pre-
heater and has particular relation to an arrangement by
which compartments or baskets that carry a mass of
heat absorbent element are assembled around a rotary
shaft that in turn is disposed about a vertical axis. The
rotary shaft and the assembly of element baskets arc
combined into a unit that operates as an integral body
but one in which the several parts thercof are indepen-
dent and free to thermally expand and contract.

2. Description of Prior Art

Rotary regenerative air preheaters are customarily
madc of individual parts that are assembled and then
connected together by a system of welded joints in the
manner defined by U.S. Pat. No. 3,267,562 of Chiang.
An air prcheater constructed in this manner is initially
strong, but when subjected to repeated heating and
cooling as may attend normal service operations, a dif-
ferential of expansion occurs between the several parts
and a substantial stress is accordingly concentrated in
the welded joints thercbetween with a resulting crack-
ing or breaking of the welded joints so that the service-
ability of the air preheater is materially impaired.

In U.S. Pat. No. 3,710,850 of Kurschner, et al, a ro-

tary regenerative heat exchanger is disclosed wherein ;

independent but similar compartments of heat absor-
bent element are pivotally attached to a central rotor
post that is supported on bearings at the ends thereof
for rotation about a horizontal axis. While suitable for
‘“horizontal” type air preheaters that inherently assume
a state of balance during construction thercof, such ar-
rangements have never proved practical for air pre-
heaters of the “vertical” type because the great weight
of the constituent clements causes problems of rotor
imbalance when during assembly the elements thercof
are progressively attached to a central rotor post.

SUMMARY OF THE INVENTION

In accordance with the present invention, I therefore
provide a procedure whercby an air preheater compris-
ing a series of similar sector shaped compartments may
be asscmbled about the periphery of a vertically dis-
posed central rotor post. The assembly procedure de-
fined is adapted to permit the gradual assembly of
heavy compartments without attendant problems of
imbalance, and it is moreover designed to provide a
vertical shafted composite rotor of integral parts that
are pivotally joined together whereby they are free to
expand and contract as dictated by thermal change and
not subject to cracking and breaking of welds as associ-
ated with continuous expansion and contraction of ele-
ments that are joined together by welding.

BRIEF DESCRIPTION OF THE DRAWING

The nature of the invention and its novel features will
be more fully understood from the following descrip-
tion and shown in the accompanying drawings in
which:

FIG. 1 is a scctional view of an air prcheater made
generally according to the present invention, and

FIG. 2 is a preferred embodiment of the invention as
contained in a perspective view of the apparatus.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

The arrangement of the drawing shows a rotary re-
gencrative heat exchanger with a vertically disposed
rotor post 12 having a support bearing 14 at the lower
end thereof and a guide bearing 16 at the upper end
thereof on transverse support structure 35. The rotor
assembly comprising a series of sector shaped compart-
ments 26 is pivotally attached to the rotor post at upper
and lower connections 30 and 33, and it is rotated
about its vertical axis by a drive motor 18 that is con-
nected through suitable reduction gearing 22 to the
rotor post 12. A mass of permeable heat absorbent ma-
terial 24 contained in the independent sector shaped
compartments 26 is adapted to absorb heat from hot
fluid and then give it up to cooler fluid as it flows there-
through. ‘ : :

The compartments 26 are open at opposite ends
thereof to permit the countercurrent flow of hot gas
and cooler air and they are secured to the rotor post 12
by pivotal linkage 30 - 33 which permits limited relative
movement between the compartments and the rotor
post 12 as may be brought about by thermal expansion
and contraction.

The assembled compartments arc surrounded by a
rotor housing 32 having openings 36, 38, 42 and 44 op-
posite ends of the rotor for the inlet and outlet of the
hot gas and cooler air.

To preclude the lcakage of fluid through the space
between the rotor and the rotor housing, radial scaling
means 45 in the form of elongate leaves are inserted be-
tween the end edges of the composite rotor compart-
ments and held by bolts 49 while circumferential seals
47 at the peripheral edge of the rotor are adapted to
bridge the space between the rotor and the surrounding
rotor housing in accordance with standard practice.

Pivotal couplings 30 — 33 are attached independently
to rotor post 12 to support each compartment in a2 man-
ner that permits a limited amount of relative movement
thercbetween as is necessary to accommodate normal
variations. The radial outer ends of the sectorial rotor
compartments 26 arc bolted together as at 52 to com-
prise an integral rotor mass that ecxtends as an annular
body around the rotor post. ‘

Inasmuch as the rotor is built up progressively from
independent modules or components that may them-
selves weigh up to 50 tons, a great imbalance of forces
is experienced during assembly thereof whenever the
construction procedure reaches a stage that requires
attaching one or mote units to the side of an already
balanced rotor post. This invention accordingly defines
an crection procedure that is adapted to minimize the
imbalance of forces that will accompany the assembly
of a modular design air preheater whercin independent
rotor compartments arc added progressively to a verti-
cal rotor post. »

In accordance with this invention, a support bearing
14 is first connected to suitable structure such as a hori-
zontal beam 10 capable of supporting the entire air pre-
heater. One end of the rotor post 12 is vertically sup-
ported in the support bearing 14 and the opposite end
of the wvertically disposed rotor post is supported
against lateral movement by a guide bearing 16 that is
itself carried by a support beam or other structure 35
having a predetermined strength sufficient to preclude
lateral movement thereof when loaded unevenly as by
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an clement compartment 26 that may be temporarily
positioned at onc side of the rotor post.

A rotor compartment 26 containing a mass of heat
absorbent element 24 is then moved by an overhcad
hoist or other lifting means shown schematically at S5A
into position laterally adjacent the rotor post 12 and is
attahced thereto by pins 56 in accordance with stan-
dard porcedure. Without releasing its support of the
first compartment, a sccond hoist 55B is adapted to lift
a second compartment 26 to the rotor post at a point
that is removed 180° from the first compartment. Both
compartments 26 arc attached to the rotor post by
means of a standard pivotal attachment that includes a
lower compression fitting 33 and the upper tension fit-
ting 30. Inasmuch as the rotor compartments supported
on opposite sides of the rotor post together with the
central rotor post now present at a symmetrical assem-
bly, such assembly provides a balanced load bearing
vertically downward upon the support bearing 14 with
no lateral forces being exerted upon the axially spaced
guide bearing. Therefore both hoists 55 may be imme-
diately removed and made ready to simultancously lift
another pair of clement compartments into position at
opposite sides of the rotor post.

Additional rotor compartments 26 arc then lifted
into position adjacent oppositc compartments 26 that
are already attached to the rotor post, and they are piv-
otally sccured in the same manner as those alrcady at-
tached. thereto so that there is at all times a balanced
assembly. After the compartments 26 are pivotally con-
nected to the rotor post, the hoists 55A and 55B are re-
moved and the compartments are secured loosely by
bolts 52 to an adjacent basket so they are free to adjust
themselves to a slight repositioning of the rotor com-
partments.

Subscquent compartments 26 arc progressively at-
tached to opposite sides of the rotor post 12 and to ad-
jacent compartments until an annular assembly of com-
partments extends completely around the rotor post, all
of which are held to the rotor post by a pivotal connec-
tion 56 and to one another by bolts 52.

After the rotor has been completely assembled each
loose conncction 52 between baskets is progressively
tightened so that the rotor assumes a permanent annu-
lar configuration concentric with the rotor post and
having radial sealing means 45 positioned betwcen
edges of adjacent baskets wherein circumferential seals
47 are adapted to bridge the spacing between the rotor
and a surrounding rotor housing.

Instead of hoists 55 being used to hold the compart-
ments 26 until pairs thereof are sccured to opposite
sides of the rotor post, the compartments may be lifted
into position adjacent the rotor post and supported
temporarily on compression type supports on the un-
derside thereof until the compartments arc secured to
the rotor post. When a pair of compartments are sc-
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cured opposite sides of the rotor post, the supports
therefor may be removed and replaced in such a posi-
tion that additional compartments may be supported
thereby until the rotor is complcte.

This and other analagous steps may be utilized with-
out departing from the spirit of the invention. It is
therefore intended that other modifications and varia-
tions may be made without departing from the intent of
the invention and that the details of the invention are
to be limited only by the scope of the appended claims.

I claim:

1. The method of manufacturing a rotor for a vertical
shaft rotary regenerative air preheater comprising the
steps of supporting one end of a vertical rotor post in
a rotatable support bearing, positioning the opposite
end of said rotor post in a guide bearing that precludes
lateral movement of the rotor post, positioning a sector
shaped element compartment radially adjacent the
rotor post and attaching it thereto while substantially
simultaneously attaching a similar element compart-
ment to the rotor post 180° removed from the first
rotor compartment so that there is at all times a sub-
stantially balanced assembly, and continuing to attach
similar sector shaped compartments to opposite sides
of said rotor post until the combined assembly of com-
partments comprises a composite rotor that extends
concentrically around the rotor post.

2. The method of manufacturing a rotor for a rotary
regenerative air preheater as defined in claim 1 further
including the step of pivotally attaching cach compart-
ment to the rotor post.

3. The method of manufacturing a rotor for a rotary
regenerative air preheater as defined in claim 1
wherein two sector shaped compartments are posi-
tioned simultancously at alternate sides of the rotor
post after a single compartment has been initially at-
tached to cach of opposite sides of the rotor post.

4. The method of manufacturing a rotor for a rotary
regenerative air preheater as defined in claim 1 includ-
ing the step of temporarily supporting each compart-
ment on compression type supports on the underside
thereof until a similar compartment is attached to the
rotor post in a position removed substantionally 180°
therefrom. -

5. The method of manufacturing a rotor for a regen-
erative air preheater as defined in claim 4 including the
step of removing the means supporting diametrically
opposite compartments from the rotor post before at-
taching additional compartments thereto.

6. The method of manufacturing a rotor for a regen-
erative air preheater as defined in claim 1 including the
step of providing means supporting each rotor com-
partment adjacent the rotor post with its radius sub-

stantially normal to the axis of the rotor post.
® & %k



