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Bypass Seals for Rotary Regenerative Heat Exchangers

Background of the Invention

The present invention relates to means for reducing or eliminating
the internal bypassing of-gas streams around the heating elements in
rotary regenerative heat exchangers and particularly relates to the
internal bypassing of air and flue gas streams around the heating
elements in an air preheater. '

In a rotary regenerative air preheater, the rotor is divided up by
diaphragm plates into pie-shaped sectors, which are in turn subdivided
into rotor compartments by stay plates. Each rotor compartment is
designed to accommodate one or more assemblies of heating elements
comprising basket-like containers with heat transfer surfaces therein.
Because of fabrication tolerances and/or the distortion of the rotor
structure associated with extended operation under varying thermal
conditions, it is usually necessary to design the heating elements to
allow a clearance around each basket so as to avoid interference at
installation. '

When fabrication tolerances, rotor distortion and/or design
clearances result in excessive gaps (;'bypass gaps”) between the sides
and ends of the baskets and the corresponding walls of the rotor
compartment or an adjacent basket, a portion of the air and gas streams
will flow through the gaps thereby bypassing the heat transfer surfaces

and thereby resulting in a loss in heat transfer efficiency.

Summary of the invention

The present invention provides a unique means to reduce or
eliminate the bypass of air and flue gas around the heat transfer baskets
in the compartments of rotary regenerative heat excﬁangers. The
invention relates to picture frame style baskets with frame members

along all the edges of the basket and involves the attachment of liner
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plates on the insides of the frame members on the sndes and ends much
as is done with so-called hybrid baskets (plcture frame baskets. with
plates closmg_ off the sides and ends). Attached tg-the outside of the
liner plates are saalmg plates which have a portio_rj éieflected outwardly

to form flexible séé!i_ng strips which seal against thé i:ompartment walls.

Bnef Description of the Drawings _

Figure 1 :s a perspective view of a. typlcal prior art rotary
regenerative air preheater basket of the picture fr_ar_ne type.

Figure 2 ,isié. similar perspective view of a picture frame type
basket modified tc_é _ibcorporate the present invention.

Figure 3 is faVertical cross-section view of the inner end of the
basket of Figure 2 taken along line 3 - 3.

Figure 4 is a top view of a portion of the basket of Flgure 2.

Figure & is a. vertlcal cross-section.view of one of the sides of the

basket of Figure 2 taken along line 5 - 5.

Figure 6 is a vertical cross-section view similar to Figure 5 but

illustrating a modification.

Description of the Preferred Embodiments

The present invention relates to the heating elements for rotary
regenerati\)e air préh_eaters in which the heating elements are loaded into
compartments in the rotor. As well known in the art, the compartments
are formed by radially extending diaphragms forming pie-shaped sectors
and by a series of tahgentially extending stay plates dividing each sector
into multiple combartments. As also known in the art, the heating
elements must be slightly undersized in order to facilitate loading into
and unloading out of the compartments. this means that here are
clearances or gaps between the sides of the heating elements and the

diaphragm plates and between the inboard and 'ou_tboard ends of the
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heating elements and the stay plates. As -preiii’iﬁisly indicated, these
gaps result in the bypass of air and flue gas around the heat transfer
surface in the heating elements.

Figure 1 of the drawing shows a typical frame work 10 for a
heating element basket of the picture frame type. The frame work 10
includes the two vertical inboard end corner pieces 12 and the two
vertical outboard end corner pieces 14. The top band 16 and the
bottom band 18 each extend around three sides and join the four corner
pieces. The outboard top band 20 and bottom band 22 join the two

_ corner pieces 14. The basket 10 contains the heat transfer surface in

the form of a large number of closely spaced plates 24. Only two such

. plates are shown in this Figure 1. The heating element is assembled by

joining the two corner pieces 12 and the top and bottom bands 16 and
18. The heat transfer surface plates 24 are then loaded from tﬁe outer
end. The cover comprising the two outer corner pieces 14 assembled
with the top and bottom bands 20 and 22 is then attached. Not shown
in this Figure 1 or in the other figures for reasons of clarity are the
conventional support bars for the heat transfer surface plates which
extend radially from the inner end to the outer end across both the top
and bottom of the element. When these heating elements are loaded
into the compartnients of the air preheater rotor, there are gaps between
the periphery of the heating elements and the walls of the
compartments as explained earlier and as will be shown later.

Figure 2 is a perspective view of the same type of basket as
illustrated in Figure 1 but which incorporates the present invention.
Located on all four sides of the basket are flat liner plates 26. These
flat liner plates 26 are attached to the insides of the frame, such as by
spot welding, such that they completely cover the picture frame opening

in each side. This is much the same as what is sometimes referred to
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as a hybrid basket structure with the sides closed off as in a full wrap
basket structure.

Mounted to the outside of the flat liner plates 26 within the
picture frame opening is a sealing plate 28 which has a portion deflected
or bent outwafdly to form a flexible sealing strip 30. Figure 3 shows a
cross-section of the inner end of the basket taken along line 3 - 3 to
further illustrate the structure. As shown at 31, the sealing plate 28 is
spot welded to the flat liner plate 26. This Figure 3 also shows a stay
plate 32 of the rotor structure and illustrates how the flexible sealing

strip 30 seals against the stay plate and closes off the gap 34 between

the basket and the stay plate. As a further detailed illustration, Figure

4 shows a to view of a portion of the basket of Figure 2. To illustrate
the details of the outer corners, Figure 5 is a cross-section taken along

line 5 - 5 of Figure 2. As can be seen, the cover comprising the outer

-corners 14 and bands 20 and 22 are now installed on the inside of the

.. flat liner plate 26. Also illustrated is a-portion of a radially extending

diaphragm blate 3'6"engagirjg the sealing strip 30.

Figure 6 shows an alternate arrangement for mounting the sealing
plates 28 on the sides of the basket. In this embodiment, the sealing
plate extends down further below. the picture frame opening such that
the bottom end is sandwiched between the flat plate 26 and the bottom
band 18. This provides added assurances that the sealing plates wiill

remain in position.

- PCT/US99/06269
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Claims:

1.

* c [ M S *
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A heating element basket assembly for a rotary regenerative air

prehéa_ter comprising: -

2.

a basket framework including two inner

corner members and two outer corner

members and top and bottom bands each

extending around said assembly and joining
said corner members together and defining a

basket peripﬁery and thereby forming open

center . portions on each face of said

assembly; .
a fl_at plate attached to the inside of said top
and bottom bands and _said corner members

on each face of said assembly thereby

covering said open center portions; and

a sealing plate member attached to the
outside of each of éaid flat plate members,
said sealing plate members each having a
flexible sealing strip extending parallel to the
fo‘b and bottom bands and protruding
outwardly from said basket periphery through

_said open center portion.

A heating element basket assembly as recited in claim 1 wherein

said sealing plate members are welded to said flat plates.

3.

A heating element basket assembly as recited in claim 1 wherein

said sealing plate members extend down between said bottom band and

said flat plate.



