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(54) Heat exchanger assembly with fin locating structure

(57) A heat exchanger (10) includes a core (16) with
layers (18A,B) and a closure bar (14A,B). The layers are
arranged in a stack and include a first layer (18A) that is
separated from abutting layers (18B) by a first parting

sheet (24A) and a second parting sheet (24B). Fins (20A,
B) are disposed between the first and second parting
sheets and form one or more tabs (26A,B,C). The closure
bar interfaces with the fins and receives the one or more
tabs in one or more slots (28A,B,C).
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Description

[0001] The present invention relates generally to heat
exchangers, and more particularly, to a structure for
aligning layers that make up a core within heat exchang-
ers.
[0002] Heat exchangers are used in a variety of appli-
cations. For example, aircraft, human manned space-
craft, and future Orion space vehicles will utilize heat ex-
changers as a part of systems for environmental control
and life support and as a part of systems that cool elec-
tronics.
[0003] Plate-fin type heat exchangers with various fluid
flow patterns are well known in the art. Typically, such
heat exchangers have a core with stacked layers of cor-
rugated fins. The corrugated fins produce geometries
with extremely large surface areas. Each layer typically
is mounted so that channels formed by the fins in one
layer are oriented in a desired manner relative to chan-
nels formed by the fins in an adjacent layer. The orien-
tation, geometry, and size of each layer relative to other
adjacent layers is dictated by the level of heat transfer
desired for a particular application. A fluid such as a cool-
ant is introduced and flows between each of the stacked
layers along the channels. Typically, the temperature of
fluid introduced between a first layer in the stack differs
from that of the temperature of a fluid introduced between
the stacked layers immediately adjacent the first layer so
as to facilitate heat transfer.
[0004] The stacked layers of plate-fin heat exchangers
are typically bordered by closure bars, which act as struc-
tural members and seals to maintain fluid flow in the de-
sired direction through the channels. Fluids are intro-
duced to and collected from the stacked layers of the
core by precisely sized and located holes which commu-
nicate with runners or a fluid manifold that may be integral
to the closure bars.
[0005] Unfortunately, the typical method for assem-
bling plate-fin type heat exchangers suffers from draw-
backs that can reduce the effectiveness of the assembly
during operation. In particular, the core layers must be
precisely stacked relative to one another in a particular
pattern so as to achieve a desired level of heat transfer.
However, the assembly process is subject to error, for
example, two layers of the stack with identical geometries
could be placed immediately adjacent one another re-
sulting in improper heat transfer between levels of the
stack. Additionally, as the layers of the core are stacked
prior to brazing the layers can shift during transport. The
shifting of core layers not only can alter the geometry of
the stacked layers vis-à-vis one another, but the shifted
layers can also block or restrict the flow of fluid through
the holes that communicate with the fluid manifold or run-
ners.

SUMMARY

[0006] A heat exchanger includes a core with layers

and a closure bar. The layers are arranged in a stack and
include a first layer that is separated from abutting layers
by a first parting sheet and a second parting sheet. The
fins are disposed between the first and second parting
sheets and form one or more tabs. The closure bar in-
terfaces with the fins and receives the one or more tabs
in one or more slots.
[0007] In another aspect, a method of aligning a core
of a heat exchanger that has layers arranged in a stack.
Each layer has one or more tabs formed by fins. A closure
bar is also provided corresponding to each layer, each
closure bar has one or more slots that receive and mate
with the one or more tabs when each closure bar is as-
sembled with each layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 is a perspective view of a first embodiment
of a heat exchanger with a core having a plurality of
stacked layers surrounded on several sides by closure
bars.
[0009] Fig. 2 is a perspective view of the heat exchang-
er from Fig. 1 illustrating upper, lower, and a side portion
of several stacked layers with tabs formed by the fins and
closure bars with slots.

DETAILED DESCRIPTION

[0010] Fig. 1 shows a portion of a heat exchanger 10
with runners 12 partially removed to reveal closure bars
14A and 14B that form outer portions of a core 16. Core
16 also includes interposed layers 18A and 18B. Layer
18A includes fins 20A that form channels 22A and shares
parting sheets 24A and 24B with abutting layers 18B.
Layer 18B includes fins 20B that form channels 22B and
shares parting sheets 24A and 24B with abutting layers
18A.
[0011] Heat exchanger 10 has a construction and op-
eration that is typical of cross-flow plate-fin type heat ex-
changers known in the art. For example, runners 12 sur-
round portions of core 16 and act as fluid manifolds to
communicate a cold fluid and a hot fluid to the core 16.
Closure bars 14A and 14B are disposed inward of the
runners 12 and interface with different sides of layers
18A and 18B respectively. In particular, closure bars 14A
are disposed along first sides of layers 18A and act to
seal layers 18A from a colder fluid introduced from run-
ners 12 to layers 18B. Similarly, closure bars 14B are
disposed along sides of layers 18B and act to seal layers
18B from a warmer fluid introduced from runners 12 to
layers 18A. Additional closure bars (not illustrated) also
seal opposing sides of layers 18A from colder fluid exiting
the core 16 while closure bars (not illustrated) seal op-
posing sides of layers 18B from warmer fluid exiting the
core 16.
[0012] Core 16 has layers 18A interposed with layers
18B to form a stacked arrangement. Layers 18A and 18B
are connected together by known processes such as
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brazing. Each layer 18A or 18B has fins 20A or 20B that
extend along its length in alternating arrangements. Fins
20A and 20B form open ended channels 22A and 22B
that extend the length of each layer 18A or 18B. Channels
22A communicate warmer fluid through layers 18A from
a first side to an opposing side of core 16 (not shown).
Channels 22B communicate colder fluid through layers
18B from a third side to an opposing fourth side of core
16 (not shown). Layers 18A and 18B are separated by
alternating parting sheets 24A and 24B which act to sep-
arate the warmer fluid from the colder fluid. Sheets 24A
are sandwiched between and connected to both fins 20A
and closure bar 14A on a first surface and fins 20B and
closure bar 14B on a second surface that is opposed to
the first surface. Sheets 24B are arranged in a similar
manner with fins 20A and closure bar 14A and fins 20B
and closure bar 14B connected to opposing surfaces
thereof.
[0013] The operation of heat exchanger 10 is well
known in the art. In a cross-flow heat exchanger such as
heat exchanger 10 illustrated in Fig. 1, fluids such as
coolant are introduced to sides of core 16 but do not mix.
The fluids flow along channels 22A and 22B to opposing
sides of the core 16 stack from where they were intro-
duced. The temperature of fluid introduced to abutting
layers 18A and 18B differs so as to facilitate a desired
amount of heat transfer between the layers 18A and 18B
from hotter fluid to the cooler fluid.
[0014] Although heat exchanger 10 is illustrated as a
cross-flow plate-fin heat exchanger with fluid flow in al-
ternating directions, in other embodiments the heat ex-
changer 10 can be configured in other manners known
in the art such as a redundant flow, multi-pass or coun-
terflow type heat exchanger. Although corrugated fins
are illustrated in Fig. 1, other fin geometries are contem-
plated as desired.
[0015] Fig. 2 is a perspective view of upper, lower, and
a side portion of core 16 of heat exchanger 10. Rather
than showing the entire core 16, Fig. 2 illustrates several
abutting repeating layers 18A and 18B that include tabs
26A, 26B, and 26C. Fig. 2 also illustrates closure bars
14A, 14B, and 14C with slots 28A, 28B, and 28C.
[0016] In Fig. 2, tabs 26A, 26C are portions of fins 20A
and tabs 26B are portion of fins 20B. Although illustrated
with tabs 26A, 26B, and 26C on three sides of core 16
in Fig. 2, other embodiments can have tabs extending
only from single alternating sides of core 16. In Fig. 2,
parting sheet 24A has been partially broken away to re-
veal tab 26A. Tab 26A of each layer 18A extends outward
of first edge 30 of fins 20A. At an angle of substantially
90° to and offset from first edges 30 of layers 18A, each
layer 18B has at least one tab 26B that extends outward
of second edges 32 of fins 20B. Fins 20A have a third
edge 34 that extend along an opposing side of core 16
from first edges 30. In the embodiment shown in Fig. 2,
layers 18A have tabs 26C that extend outward of third
edges 34 of fins 20A. Similarly, layers 18B have a cor-
responding closure bar 14D (not shown) are disposed

along an opposing side of core 16 from second edge 32.
Fins 20B can have one or more tabs that extend outward
of fourth edges.
[0017] When assembled on core 16, closure bars 14A
interface with and are inserted between parting sheets
24A and 24B for layers 18A in the alternating pattern
shown. The connection can be accomplished by typical
means, for example brazing. Closure bars 14A seal first
edge of core 16 allowing warmer fluid to pass through
channels 22A without mixing with colder fluid passing
through channels 22B. Slots 28A are disposed in an in-
ward interfacing surface of closure bars 14A and are con-
figured and sized to receive and mate with tabs 26A. On
an opposing side of core 16 closure bars 14C have slots
28C that mate with tabs 26C.
[0018] When assembled on core 16 closure bars 14B
are at substantially 90° to and offset from closure bars
14A and 14C. Closure bars 14B interface and are insert-
ed between parting sheets 24A and 24B in the alternating
pattern shown. Closure bars 14B seal second edge of
core 16 allowing colder fluid to pass through channels
22B without mixing with warmer fluid passing through
channels 22A. Slots 28B are disposed in an inward in-
terfacing surface of closure bars 14B and are configured
and sized to receive and mate with tabs 26B. The slots
28A, 28B, 28C are formed only partially through the re-
spective closure bars so as to maintain the sealing func-
tion thereof.
[0019] As illustrated in Fig. 2, stacked layers 18A are
configured and arranged in a pattern such that tabs 26A
of layers 18A are offset from one another but are in sub-
stantially a same position along a length of first edges 30
for each layer 18A. Slots 28A that mate with tabs 26A of
every layer 18A are disposed at substantially the same
location along the length of the closure bar 14A making
closure bars 14A substantially identical in the embodi-
ment shown in Fig 2.
[0020] Tabs 26B have a different size than tabs 26A
and are offset from and disposed along a length of second
edges 32 that is not the same as the location of tabs 26A
along the first edge 30. Thus, slots 28A of closure bars
14A could not mate with tabs 26B of layers 18B if an
attempt was made to improperly assemble the two pieces
together.
[0021] Tabs 26C extending from third edges 34 of fins
20A are disposed at a different position along the length
of fins 20A than tabs 26A on the opposing side of core
16. In the embodiment shown in Fig. 2, slots 28C that
mate with the tabs 26C have a different location along a
length of closure bars 14C than slots 28A of closure bars
14A. In other embodiments, tabs 26C and tabs 26A can
be substantially aligned across opposing sides of layers
18A from one another and closure bars 14A and 14C can
be identical.
[0022] It is to be noted that each tab 26A, 26B, 26C,
is joined to its corresponding edge 30, 32, 34 of the fin
via a joining portion whereby the tab which enters the
slot in the closure bar is spaced apart from the fin; this
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provides for a fluid flow channel between the find and the
closure bar.
[0023] Heat exchanger 10 benefits from the arrange-
ment of tabs 26A, 26B, 26C and slots 28A, 28B, 28C to
achieve accurate alignment of core 16 layers 18A and
18B relative to one another. For example, alignment of
each layer is achieved by disposing each layer 18A and
18B into an interfacing arrangement with the respective
closure bars such that tab(s) of each layer mates with
corresponding slot(s). The arrangement of tabs and slots
reduces alignment error when stacking layers 18A and
18B because only a specifically located and/or sized tab
can fit in a correspondingly located and/or sized slot. Ad-
ditionally, tabs mate with slots to restrain layers from shift-
ing relative to one another during manufacture prior to
the brazing thereby helping to maintain proper core ge-
ometry and proper communication between the fluid
manifolds formed by runners 12 and channels 22A and
22B.
[0024] While the invention has been described with ref-
erence to an exemplary embodiment(s), it will be under-
stood by those skilled in the art that various changes may
be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
invention. In addition, many modifications may be made
to adapt a particular situation or material to the teachings
of the invention without departing from the essential
scope thereof. Therefore, it is intended that the invention
not be limited to the particular embodiment(s) disclosed,
but that the invention will include all embodiments falling
within the scope of the appended claims.

Claims

1. A heat exchanger comprising:

a core comprising a plurality of layers arranged
in a stack having a first layer separated
from abutting layers by a first parting sheet and
a second parting sheet and fins disposed be-
tween the first and second parting sheets, the
fins having one or more tabs that extend from a
first edge thereof; and
a closure bar disposed parallel with the first edge
to close the first layer and having one or
more slots that mate with the one or more tabs.

2. The heat exchanger of claim 1, wherein the one or
more tabs are disposed on a first side of the core
and the abutting layers have one or more tabs dis-
posed on a second side of the core that is substan-
tially perpendicular to the first side.

3. The heat exchanger of claim 1 or 2, wherein one or
more tabs of the first layer extend outward of oppos-
ing sides of the core.

4. The heat exchanger of claim 3, wherein the one or
more tabs are in different positions relative to one
another on the opposing sides of the core or have a
different size relative to one another.

5. The heat exchanger of claim 1, 2, 3 or 4, wherein
the stacked layers are configured and arranged in a
pattern such that every other layer in the stack has
one or more tabs offset from one another but in sub-
stantially a same lengthwise position along a same
side of the core as each other, and wherein the one
or more slots that mate with the one or more tabs for
every other layer of the stack are at substantially the
same location in the closure bar.

6. The heat exchanger of any preceding claim, wherein
the abutting layers in the stack have fins with one or
more tabs which have a different size than the one
or more tabs of the first layer.

7. A method of aligning the core of a heat exchanger,
the method comprising:

providing a plurality of layers arranged in a stack,
each layer having fins that form one or
more tabs;
providing one or more closure bars having one
or more slots corresponding to the one or
more tabs; and
disposing an edge of each layer into an interfac-
ing arrangement with the closure bars
such that the one or more tabs mate with the
corresponding one or more slots.

8. The method of claim 7, wherein each fin has tabs
that extend from two opposing edges thereof.

9. The method of claim 7 or 8, wherein abutting layers
of the stack have one or more tabs extending from
a different side of the core from one another.

10. The method of claim 7, 8 or 9, wherein the stacked
layers are configured and arranged in a pattern such
that every other layer in the stack has one or more
tabs offset from one another but in substantially a
same lengthwise position along a same side of the
core as each other, and wherein the one or more
slots that mate with the one or more tabs for every
other layer of the stack are at substantially the same
location in the closure bar.

11. The method of claim 7, 8, 9 or 10, wherein the at
least one tab and corresponding mating slot has a
different size for abutting layers in the stack.
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