\.a

a,"c,\
AR *o e A AN
T L RN
. .

B oy s :
e a2y a9 ca) Demand e-Ap P lication
R R A g
OPIC s g CIPO
OFFICE DE LA PROPRIETE B AN CANADIAN INTELLECTUAL
C | P 0 2,262,800
INTELLECTUELLE DU CANADA 1 ROPERTY OFFICE (21) (A1) . .

22) 1999/02/24

43) 1999/09/12
(72) BATT, Paul J., US

(71) ABB AIR PREHEATER, INC., US

51) Int.C1.° F28D 9/02

30) 1998/03/12 (09/041,554) US

34 ECHANGEUR DE CHALEUR A PLAQUE DE RECUPERATION A
COURANTS CROISES

54) RECUPERATIVE CROSS FLOW PLATE-TYPE HEAT
EXCHANGER

(57) Adjoining heat exchange modules of a recuperative cross flow plate-type heat exchanger are joined into a
single unit by means of common plate spacer bars. Each common spacer bar extends between and into the adjacent
modules. The prior art mid-module gaps are eliminated.
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Abstract of the Disclosure
Adjoining heat exchange modules of a recuperative cross flow
plate-type heat exchanger are joined into a single unit by means of
common plate spacer bars. Fach common spacer bar extends between

and into the adjacent modules. The prior art mid-module gaps are

eliminated.
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Recuperative Cross Flow Plate-Type Heat Exchanger

Background of the Invention

The present invention relates to recuperative cross flow plate-type
heat exchangers and particularly to the way in which multiple heat
exchange modules are joined into a single pass unit.

Recuperative cross flow plate-type heat exchangers are comprised
of a large number of parallel spaced plates with the flow of the hot
material and the material to be heated flowing through alternate spaces
between the plates. The flow of one material is in a first direction
across the unit and the flow of the other material is in a second direction
perpendicular to the first direction. This is referred to as cross flow.

Recuperative cross flow plate-type heat exchangers are typically
used to transfer heat from one gas, such as hot flue gas, to another gas
such as air. The design of these cross flow heat exchangers is usually
limited by the standard dimensions of the plate material which is
available. Therefore, it is typical that the larger units are formed from
multiple modules. The prior art method of joining these modules into a
single pass unit is by means of flanged connecting structures. These
connecting structures create an open volume between the modules
resulting in an increased overall size for a specific heat exchange

capacity, in increased pressure drop and in increased fouling.

Summary of the Invention

The present invention relates to recuperative cross flow plate heat

exchangers in which modules are joined by common plate spacer bars

eliminating the mid-module gaps.
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Brief Description of the Drawings

Figure 1 is an isometric view of a recuperative cross flow plate
heat exchanger of the prior art including a mid-module connecting

structure.

Figure 2 is a cross section view taken along the section 2 - 2 of
Figure 1.

Figure 3 is an isometric view of the recuperative cross flow plate
heat eXchanger according to the present invention which incorporates

the common plate spacer bars for joining the modules.

Figure 4 is a cross section view taken along the section 4 - 4 of

Figure 3.

Description of the Preferred Embodiment

A typical prior art recuperative cross flow heat exchanger 10 is
shown in Figures 1 and 2 and comprises two modules 12 and 14 which
are joined together to form an entire unit of the desired size. Each
module comprises the plates 16 and the plate spacer bars 18 and 20.
The plate spacer bars 18 are referred to as the hot bars or the plate
spacer bars for the hot channels 22 which carry the heated gas such as
flue gas. These hot bars 18 run from the top to the bottom on opposite
sides of the modules. The flow of the flue gas is depicted by the arrow
24 in both Figures 1 and 2. The plate spacer bars 20 are referred to as
the cold bars or the plate spacer bars for the cold channels 26 which
carry the air or other gas to be heated. These cold bars 20 extend from
one side to the other of each module. The flow of the air is depicted by
the arrow 28 in Figure 1.

As shown in these Figures 1 and 2, the modules 12 and 14 are
joined together in the prior art by the peripheral connecting structure
which comprises the peripheral member 30 on the adjacent ends of each

module 12 and 14 and flange members 32 extending out from each
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peripheral member 30. The peripheral members 30 are suitably attached
to their respective module 12 or 14 such as by welding. The flange
members 32 attached to each peripheral member are attached to each
other, such as by welding or bolting, to fasten the two modules
together. As can be clearly seen in Figure 2, this arrangement creates
a gap or open volume 34 between the modules. The main function of
the present invention is to avoid this gap or open volume.

Referring now to Figures 3 and 4, a recuperative cross flow plate-
type heat exchanger according to the present invention is shown which
Is similar to that shown in Figures 1 and 2 but which does not have the
mid-module gap or open volume 14. As can be seen, the modules or
sections 12 and 14 as well as the corresponding plates 16 now abut
each other and are welded together at the juncture 36. The cold spacer
bars 20 which were adjacent to the mid-module gap 34 of the prior art
arrangement are now replaced with the enlarged cold spacer bar 38
which is common to each of the modules or sections 12 and 14. This
cold spacer bar 38 is welded to the adjacent plates thereby joining the
two modules 12 and 14 into a unitary heat exchanger 16. Also, the hot
spacer bars 18 can now be full length equivalent to the height of the
two modules together or they may be separate bars welded together at
the juncture 386.

As can be seen, the present invention eliminates the open volume
between the modules while still using plates of standard dimensions.

There will now be less pressure drop for an equivalent heat exchange

duty. Also, there is less chance of fouling because of the smooth flow
passages. Further, the material and manufacturing costs will decrease.
The invention still facilitates the use of dissimilar metals in the nodules

of a single core to accommodate excessive temperatures or prevent

corrosion due to condensation in particular modules.
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Claim:

1. A recuperative cross flow plate-type heat exchanger comprising
first and second modules directly adjacent to each other, each said
module comprising:
a. a plurality of spaced apart parallel heat
exchange plates, said spaced apart plates
forming alternating first and second channels
for a first gas and a second gas;
b. said plates forming said first channels being
spaced apart by first spacer bars extending
along two opposite edges of said plates
thereby forming said first channels
therebetween for said first gas;
C. said plates forming said second channels
being spaced apart by second spacer bars
extending along two opposite edges of said
plates thereby forming said second channels
therebetween for said second gas;
d. said first channels being perpendicular to said
second channels and said first channels in
said first modules aligning with said first
channels In saild second modules whereby
said first gas flows serially through said first
channels in said first and second modules;
and
wherein said second spacer bars at said edges between adjacent

modules each comprise one common spacer bar extending between and

Into both said adjacent first and second modules.

¢ & Biggar
., <2, Canada
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