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[57] ABSTRACT

An advantageous form of support structure for the
heat storage mass of a rotary regenerative air pre-
heater for at least partial prefabrication has two sorts
of sector elements each secured at its radially inner
and radially outer ends by welding between upper and
lower parallel plates of a core and of an annular sup-
port structure. The radial extent of this weld is a frac-
tion of the axial height of the structure. A first sort of
element has only one full-length radial wall and
chordal plates extend to its radial boundaries; the sec-
ond sort has three full-length radial walls which form
the radial boundaries of the elements.

5 Claims, 5 Drawing Figures
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CYLINDRICAL HEATING-SURFACE SUPPORT
STRUCTURE FOR REGENERATIVE AIR
PREHEATERS

FIELD OF THE INVENTION

The invention relates to a cylindrical heating-surface
support structure for regenerative air preheaters which
is fabricated in parts and completely assembled only on
the building site.

BACKGROUND OF THE INVENTION

Such sub-division of the cylindrical heating-surface
support structure is absolutely necessary for transport
and installation of large preheaters and also for simpler
production, since diameters of the large preheaters
used today already exceed 15 metres.

It is known to sub-divide such a heating-surface sup-
port structure into a number of independent individual
sectors which are assembled only on the building site
to the complete cylindrical support structure. By way
of example, reference is made to the construction of
the rotating heating surface support in German Pat.
No. 1,060,539, which has a rotating regenerative mass
but the construction of which can be used in a similar
version for stationary cylindrical heating-surface sup-
port structures.

Meanwhile regenerative air preheaters with diame-

ters of 20 metres have already been planned for larger
power station units, and the weight of individual sectors
of the heating-surface support structure is becoming so
high that, in order to facilitate transport and installa-
tion, eventually also the assembly and the production
of these sectors from radial walls and connecting metal
sheets will have largely to take place on the building
site.
- Separate prefabrication of the individual sectors of-
fers even for the dimensions of such heating-surface
support structures which exist at present the advan-
tages of easier transport and simpler installation. How-
ever, it has the disadvantage that double sector walls
are arranged between the sectors; consequently, it re-
quires a higher expenditure of material and higher pro-
duction costs, since these individual sectors produced
from separate units must be completely machined for
exact assembly.

The greatest disadvantage of this version of welded
heating-surface support structure, however, is that,
with the prospect of ever increasing diameters of the
regenerative air preheaters, the present type of welded
connections between the radial sector walls and the
parts of the supporting cylindrical peripheral walls will
no longer be able to withstand the increasing stresses
and deforming forces.

A particular disadvantage of this present type is the
use of axially parallel welded connections the outer
ends of which are subjected to high peak stresses in ten-
sion, compression or shear; with increasing diameters
of the support structures and increasing deforming
forces, this may lead to a breaking of the welded seams.

SUMMARY OF THE INVENTION

The present invention is therefore based on the task
of increasing the stability of the structure with the low-
est possible material and production costs, chiefly by a
more advantageous arrangement and design of the sup-
porting parts and their welded connections.
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According to the invention, the supporting structure
consists of cellular sector elements which consist of ra-
dial walls equally angularly displaced from each other
of at least one connecting sheet in the direction of a
chord to a circle centred on the centre of the structure,
the radial walls being inserted and welded between at
least one of central core plates and segments of coaxial
outer ring flanges perpendicular to the axis of the re-
generator, within a radial length which amounts ap-
proximately to 0.15 to 0.3 times the axial height of the
regenerative chamber.

The heating-surface support structure may consist of
equal or different numbers of two different sorts of pre-
fabricated sector elements which are arranged alterna-
tively.

DESCRIPTION OF THE DRAWINGS AND OF A
PREFERRED EMBODIMENT

An embodiment of the invention is diagrammatically
illustrated in the accompanying drawings, wherein:

FIG. 1 shows an elevation of a sector element,

FIGS. 2 and 3 show horizontal plans of different sorts
of assembled sector elements,

FIG. 4 shows a sectional elevation of the whole heat-
ing-surface support structure on a smaller scale, and on
the section line IV—IV, FIG. 5, and

FIG. 5 shows the corresponding plan view on the line
V-V, FIG. 4. :

In the illustrated example the cylindrical heating-
surface support structure for a rotary regenerative air
preheater is sub-divided into sixteen cellular sector ele-
ments of two different sorts, 1 and 2 respectively,
which follow each other alternatingly around the circle,
each sector element 2 being provided with a support
claw 7.

It can clearly be seen from FIGS. 2 and 3 that each
sector element 1 has the basic form of the sector ele-
ment 2 and has a central radial wall 3 of radial length
13 and extending from inner core plates 5, 5’ of a hub
body 8 to outer ring flanges 6, 6’ of an annular support
body 9; the core plates and ring flanges both lie in
planes perpendicular to the axis of the cylindrical body,
and are respectively coplanar. Shorter sector walls 4 of
a length 1, are arranged symmetrically at equal angular
distances from the radial sector wall 3. The element 2
also has four of the connecting sheets U; to U,, ar-
ranged between the radial walls 4 and 3 parallel to the
regenerator axis and as a chord to circles centred on
the axis of the cylindrical body and extend over the sec-
tor angle «; as well as two of the connecting sheets U,
and U, which extend over the angular distance 2a.

The second sort of element, shown by element 2, has
three radial walls 3 two of which lie at the sector
boundaries of the element, and the centre one of which
has a slightly greater radial length to extend into the
support claw 7. As shown in FIG. 5, elements 2 subtend
an angle a2 while elements 1 subtend an angle a1 at the
centre of the cylindrical body.

The flange rings 6, 6’ are made up of segments of ar-
cuate length b, and b,, according to whether they are
to form part of elements 1 or elements 2. As is best seen
from FIGS. 2 and 3, and from FIG. 5, the ends of the
sectors do not correspond with the radii lying at the
edges of the sector elements 1,2.

The connecting sheets need not all be arranged at
equal radial distance from each other — sheets Uy and
U, for example, are set closer together than sheets U,
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... Ugand form a double shelled outer annular support
structure together with the flanges 6,6'.

On assembly the radial walls 3, 4 of the sector ele-
ments 1, 2 are inserted and welded between the plate
and ring surfaces 5, 5’ or 6, 6’ within a radial length A,
amounting approximately to 0.15 — 0.3 times the height
h of the regenerative chamber formed by the assembly.
Heat-storage elements are inserted within the trapezoi-
dal sectors formed by the radial walls and the connect-
ing sheets and supported therein.

The most important advantage achieved with the aid
of this construction for the stability of the welded struc-
ture results from the higher load capacity of the welded
connections, which absorb all main stresses and defor-
mation forces, between the radial sector walls 3, 4 and
the inner and outer annular supporting bodies 8, 9
which extend in radial direction and absorb only
stresses in shear, their length being made sufficient to
prevent the occurrence of excessive stresses.

Another advantage is the substantial saving of mate-
rial and of processing costs, particularly in view of the
present method of carrying out the connection between
the radial walls and an inner cylindrical core part of the
heating-surface support. This dimensionally stable cy-
lindrical core part had previously to be precisely ma-
chined on all sides and this resulted in very high addi-
tional production costs.

It is also advantageous that a structural element
which is resistant to bending and torsion is created by
providing a double shell at the radially outer side with
frontal limiting flanges, and radial walls arranged be-
tween the latter. By this way of clamping and support-
ing the radial walls (which occurs also similarly be-
tween the central core plates) of the heating surface
support, it is achieved that under the load of static
weight, the radial walls are not deformed like a freely
resting support but like a support which is firmly
clamped on both sides.

We claim:

1. Regenerative heat exchange support structure for
supporting a plurality of heat exchange element packs
in a generally cylindrical cellular arrangement compris-
ing, in combination, a pair of core plates extending in
respective planes perpendicular to the axis of the cylin-
drical structure, a pair of annular ring flanges extending
in the same respective planes, the core plates being at
a radially inner peripheral region of the structure and
the ring flanges at a radially outer peripheral region of
the structure, a plurality of pairs of prefabricated sector
units, each of said units comprising a full length radial
supporting wall extending from radially within an outer
periphery of the core plates to radially beyond an inner
periphery of the ring flanges and a plurality of chordal
connecting sheets carried on the wall, one unit of each
of said pairs comprising only one full length radial wall,
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the plurality of chordal connecting sheets attached
thereto defining laterally open-ended volumes and the
other unit of each of said pairs comprising an additional
full length radial wall extending along each sector edge
defining a dividing wall between the units of said pair
of units and closing the said lateral open ends of said
volumes, the said full length walls being welded be-
tween the core plates at their inner ends and the ring
flanges at their outer ends, by welds extending radially
of the axis.

2. Heat exchange support structure defined in claim
1 wherein the annular ring flanges extend peripherally
around said units at each of the top and bottom sur-
faces thereof and each of said flanges comprises a plu-
rality of sector pairs, one sector of each pair being asso-
ciated with one of said sector units, the flange sector
associated with the sector unit lacking sector edge ra-
dial walls terminating angularly inwardly of the sector
edge and the flange sector associated with the sector
unit having a full length radial edge walls extending
therepast and overlapping the juncture between said
sector edge full length walls and said chordal connect-
ing sheet.

3. Heat exchange support structure defined in claim
2 comprising unitary core plates of one-piece construc-
tion overlapping and joining all of said units generally
axially thereof.

4. A regenerative preheater support structure ac-
cording to claim 3 wherein the radial extent of the said
radially extending welds on the inner and outer ends of
said full length radial supporting walls amounts to ap-
proximately 0.15 to 0.3 times the axial height of the
support structure.

5. Cylindrical supporting structure for supporting
heat storage masses of rotary regenerative air preheat-
ers, the structure being completely assembled only on
site from two types of prefabricated elements, the
structure comprising, in combination cellular sector
cells comprising radial walls extending in respective
planes including the axis of the cylindrical structure
and arranged at equal angular distances from each
other and connecting sheets secured to at least one of
said radial walls and arranged as chords to circles cen-
tered on the axis of the cylinder, the radial walls being
inserted between and welded to upper and lower cen-
tral core plates extending in planes perpendicular to
the regenerator axis and to segments of upper and
lower co-axial outer ring flanges extending in planes
perpendicular to the axis of the cylinder along welds
extending radially of the axis of the cylinder, said welds
between said walls and said flanges and core plates, re-
spectively, extending along a radial length amounting
to approximately 0.15 to 0.3 times the axial height of

the support structure.
* * * * *



