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Description
BACKGROUND

[0001] The described subject matter relates generally
to heat exchangers, and more specifically to heat ex-
changers for use with in various refrigerant systems.
[0002] The current method of distributinga liquid/vapor
mixture to the inlet face of an evaporator-type heat ex-
changer is through a distributor tube. An attemptis made
to position holes of the distributor tube at optimum loca-
tions and to line them up with each fin passage of a plate
fin heat exchanger. Due to tolerance accumulation and
manufacturing variation, however, these holes feeding
the liquid/vapor mixture do not readily line up with their
respective passages. Thus there is often uneven distri-
bution of the liquid/vapor mixture which reduces efficien-
cy of thermal transfer.

[0003] A prior art heat exchanger, having the features
of the preamble of claim 1, is disclosed in US-
2009/0100854 A1.

SUMMARY

[0004] The presentinvention provides a heatexchang-
er as claimed in claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

FIG. 1 shows an example evaporator-type heat ex-
changer.

FIG. 2is a sectional view of the heat exchanger taken
through line 2-2 of FIG. 1.

FIG. 3 depicts a heat exchanger subassembly suit-
able for use in the example evaporator-type heat ex-
changer of FIG. 1.

FIG. 4 shows an alternative embodiment of a coun-
terflow heat exchanger.

FIG. 5 depicts an alternative heat exchanger sub-
assembly suitable for use in the example counterflow
heat exchanger of FIG. 4.

DETAILED DESCRIPTION

[0006] FIG. 1depicts crossflow heat exchanger 10 with
various portions cut away to illustrate the general location
of certain internal features. FIG. 1 also shows first fluid
12, inlet port 14, housing 16, inlet chamber 18, refrigerant
passages 20, first/longitudinal axis 22, second incoming
fluid 24, air passages 26, second/transverse axis 28,
third/no-flow axis 29, outlet chamber 30, and first outlet
port 32.

[0007] Heatexchanger 10 is described with reference
to an example evaporator-type heat exchanger for an
aircraft. The evaporator can be configured as part of a
vapor-cycle air management system (not shown). How-
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ever, it will be appreciated that the configuration of cross-
flow heat exchanger 10 shown here is provided for illus-
trative purposes, and the described subject matter can
be readily adapted to other uses. For example, though
shown as a crossflow evaporator-type heat exchanger,
the described subject matter can be adapted to many
other heat exchanger configurations in which flow rates
of each fluid can be suitably managed. A second non-
limiting example embodiment of a counterflow heat ex-
changer is shown in FIG. 4.

[0008] Firstincoming fluid 12 is received into inlet port
14 formed in housing 16. First incoming fluid 12 can be,
for example, arefrigerant having previously been passed
through an expansion valve (not shown). Inlet chamber
18 is disposed adjacent to an upstream side of one or
more refrigerant passages 20 extending along first or lon-
gitudinal axis 22. In the crossflow heat exchange rela-
tionship of FIG. 1, second incoming fluid 24 (e.g., air)
flows transversely through a plurality of air passages 26
in heat exchange relationship with the one or more re-
frigerant passages 20. Air passages 26 can be substan-
tially perpendicular to refrigerant passages 20 and can
extend along second or transverse axis 28.

[0009] In certain embodiments, parting plates can be
stacked along third or no-flow axis 29 to define first and
second flow spaces (best shown in FIGS. 2 and 3). First
flow spaces can provide communication between inlet
port 14 and outlet port 32 via refrigerant passages 20,
while second flow spaces can provide communication
along air passages 26. In certain of these embodiments,
multiple layers of refrigerant passages 20 and air pas-
sages 26 are stacked in alternating first and second flow
spaces along third/no-flow axis 29.

[0010] In a heat exchange relationship for an evapo-
rator, the mixed liquid/vapor phase of first incoming fluid
12 is heated and vaporized as it passes through inlet
chamber 18, refrigerant passages 20, and outlet cham-
ber 30. First outgoing fluid 36, which in this example is
vaporized refrigerant, is then discharged from outlet port
32 spaced longitudinally apart from inlet chamber 14. As
firstincoming fluid 12 passes through refrigerant passag-
es 20, the heat of vaporization chills adjacent/alternating
air passages 26 so that second outgoing fluid 34 has a
lower temperature than second incoming fluid 24.
[0011] To optimize heat transfer and fluid flow rates,
the flow of firstincoming fluid 12 (e.g., liquid/vapor phase
refrigerant) can be metered before entering refrigerant
passages 20 in the first flow space(s). Thus a plurality of
metering plates can be disposed across an upstream end
of at least one of these first flow spaces. As will be seen
in subsequent figures, each of the plurality of metering
plates can include at least one metering aperture provid-
ing fluid communication between the first inlet port and
the at least one first flow space. In certain embodiments,
the metering plate(s) can take the form of one or more
closure bars or other equivalent structure metallurgically
bonded to the internal features of the heat exchanger.
[0012] FIG. 2 shows a portion of example crossflow
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heat exchanger 10 taken across line 2-2 of FIG. 1. FIG.
2 also includes inlet chamber 18, refrigerant passages
20, first/longitudinal axis 22, air passages 26, sec-
ond/transverse axis 28, third/no-flow axis 29, parting
plates 44, first flow spaces 46, second flow spaces 48,
first fins 50, upstream refrigerant passage ends 52, first
closure bar 54, metering apertures 56, metering plates
60, and second fins 62.

[0013] Aplurality of parting plates 44 are stacked along
third/no-flow axis 29 of heat exchanger such that pairs
of adjacent parting plates 44 define alternating first flow
spaces 46 and second flow spaces 48, therebetween.
Portions of first closure bars 56 are cut away to show first
flow spaces 46 between parting plates 44, as well as a
first plurality of fins 50 disposed in each first flow space
46. First fins 50 form first fluid passages extending along
first/longitudinal axis 22. In the evaporator example, the
first fluid passages correspond to refrigerant passages
20.

[0014] Inlet chamber 18 is disposed adjacent to re-
spective upstream ends 52 of each refrigerant passage
20. In the view of FIG. 2, inlet chamber 18 extends out-
ward from the page. A plurality of first closure bars 54
are disposed along a first edge of first flow space 46
between inlet chamber 18 and upstream refrigerant pas-
sage ends 52. One or more metering apertures 56 can
be formed (e.g., by machining) through each first closure
bar 54, effectively creating a plurality of metering plates
60 disposed in or over an upstream portion of upstream
refrigerant passage ends 52. Metering plates 60, either
individually orin the form of first closure bar(s) 54, provide
fluid communication between inlet chamber 18 and each
refrigerant passage 20. First closure bars 54, and/or in-
dividual metering plates 60 can be brazed or otherwise
metallurgically bonded to adjacent parting plates 44 de-
fining each first flow space 46. First closure bars 54
and/or individual metering plates 60 can be assembled
directly to a heat exchanger plate-and-fin subassembly
such as the subassembly shown in FIG. 3. Metering ap-
ertures 56 can thus be more closely aligned with each
fluid passage (e.g., refrigerant passages 20). It also al-
lows inlet chamber 18 to be an open inlet chamber or
header common to multiple refrigerant passages 20.
[0015] This and other related heat exchanger config-
urations eliminate the need for a separate distributor
tube. In certain embodiments, this reduces the required
number of individual fluid headers for each refrigerant
passage, potentially reducing weight and manufacturing
complexity. Manufacturing variation, tolerance stackup,
and assembly errors all increase the occurrence of the
misalignment of feedholes formed in the distributor tube
relative to individual headers for each refrigerant pas-
sage.

[0016] Metering apertures 56 can be individually con-
figured to control the pressure and resulting flow rate of
first incoming fluid 12 (shown in FIG. 1) through each
refrigerant passage 20. In certain embodiments, one or
more metering apertures 56 are cylindrical or frustocon-
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ical. A cross-section of each metering aperture 56 can
also be tailored to local or global flow and pressure pa-
rameters.

[0017] The cross-sectional area of each metering ap-
erture 56 can also vary according toits location. In certain
embodiments, the size, shape, and/or cross-sectional ar-
ea of each aperture can be configured so as to provide
a substantially equivalent pressure drop through each of
the refrigerant passages 20 between inlet chamber 18
and outlet chamber 30 (shown in FIG. 1). In certain em-
bodiments, the size, shape and/or cross-sectional area
of each metering aperture 56 can be made to vary ac-
cording to its position along at least one of second/trans-
verse axis 28 and third/no-flow axis 29.

[0018] To further enhance heat transfer relationships,
a plurality of second fluid passages can extend through
one or more of the second flow spaces 48. In the evap-
orator example, the second fluid passages correspond
to air passages 26, extending along second/transverse
axis 28 substantially perpendicular to first/longitudinal
axis 22 and refrigerant passages 20. A second plurality
of fins 62 can be disposed in each second flow space 48
to form first fluid passages extending along first/longitu-
dinal axis 22. In the crossflow heat exchange relation-
ship, the second plurality of fins 62 can be disposed trans-
versely to the first plurality of fins 50.

[0019] FIG. 3 shows plate-and-fin subassembly 110
for a heat exchanger such as an evaporator. FIG. 3 also
includes first fluid passages 120, first/longitudinal axis
122, second fluid passages 126, second/transverse axis
128, third/no-flow axis 129, parting plates 144A, 144B,
144C, first flow space 146, second flow space 148, first
fins 150, first closure bar 154, metering apertures 156,
metering plates 160, second fins 162, first edges 166A,
166B, second closure bar 168, and second edges 170A,
170B.

[0020] First parting plate 144A, second parting plate
144B, and third parting plate 144C are generally parallel
to one another and spaced apart along third/no-flow axis
129. First plurality of fins 150 are disposed in first flow
space 146 between first and second parting plates 144A,
144B, defining a plurality of first fluid passages 120 ex-
tending along first/longitudinal axis 122. Second plurality
of fins 162 can be disposed in second flow space 148
between second and third parting plates 144B, 144C. In
the crossflow configuration, fins 162 can be arranged
transversely to fins 150 to define a plurality of second
fluid passages 126 extending along second/transverse
axis 128.

[0021] Similar to FIG. 2, first closure bar 154 is dis-
posed along first edges 166A, 166B of first flow space
146 between first and second parting plates 144A, 144B.
First closure bar 154 can include a plurality of metering
apertures 156 in communication with first flow space 146
between adjacent ones of fins 150. This forms effective
metering plates 160 disposed at one end of each first
fluid passage 120. In certain embodiments, first closure
bar 154 and/or individual metering plates 160 are metal-
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lurgically bonded to first and second parting plates 144A,
144B.

[0022] In certain embodiments, second closure bar
168 can be arranged transversely to first closure bar 154
along second edges 170A, 170B of first flow space 146.
Second closure bar 168 can be free of any metering ap-
ertures to prevent leakage or intermingling of fluids pass-
ing separately through first and second flow spaces 146,
148. A longitudinal axis of second closure bar 168 can
thus be arranged parallel to the first plurality of fins 150.
[0023] FIG. 4 shows an alternative embodiment which
includes counterflow heat exchanger 210. Various por-
tions of counterflow heat exchanger 210 are cut away in
FIG. 4 to illustrate the general location of certain internal
features. Similar to FIG. 1, which shows an example
crossflow heat exchanger 10, counterflow heat exchang-
er 210 can also be configured as an evaporator-type heat
exchanger. However, counterflow heat exchanger 210
is provided for illustrative purposes, and the described
subject matter can be readily adapted to other uses.
[0024] First incoming fluid 212, for example, a lig-
uid/vapor phase refrigerant mixture, can be received into
firstinlet port 214A formed in housing 216. Inlet chamber
218A is disposed adjacent to an upstream side of one or
more first fluid passages 220, with each passage extend-
ing along first/longitudinal axis 222. First fluid 212 then
enters outlet chamber 230, where it is discharged (as
first outgoing fluid 236) from first outlet port 232A longi-
tudinally spaced apart from first inlet port 214A.

[0025] Secondincoming fluid 224, for example, air, en-
ters via second inlet port 214B, then flows through hous-
ing 216 before exiting from second outlet chamber 230B.
Second inlet port 214B is also longitudinally spaced apart
from second outlet port 232B. In a counterflow design,
second inlet port 214B can be disposed at the same lon-
gitudinal end of heat exchanger 210 as first outlet port
232A, while first inlet port 214A can be disposed at the
same longitudinal end of heat exchanger 210 as second
outlet port 232B. It will be appreciated that heat exchang-
er 210 can be further adapted to a coflow relationship in
which fluid inlets 214A, 214B are disposed at the same
longitudinal end, and are longitudinally spaced apart from
outlet ports 232A, 232B.

[0026] Second fluid 224 flows through heat exchanger
210 via a plurality of longitudinal second fluid passages
226 in heat transfer relationship with the one or more first
fluid passages 220. Multiple layers of first fluid passages
220 and second fluid passages 226 can be stacked in
an alternating manner between adjacent parting plates
along third/no-flow axis 229. In certain embodiments,
passages 226 can be arranged in a serpentine manner
through each layer so that second fluid 224 flows back
and forth along first axis 222 before exiting via second
outlet port 232B. This is best seen in FIG. 5.

[0027] FIG. 5 shows plate-and-fin subassembly 310
for a heat exchanger such as counterflow heat exchanger
210 shown in FIG. 4. First parting plate 344A, second
parting plate 344B, and third parting plate 344C are gen-
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erally parallel to one another and spaced apart along
third/no-flow axis 329. First plurality of fins 350 are dis-
posed in first flow space 346 between first and second
parting plates 344A, 344B, defining a plurality of first pas-
sages 320 extending along first/longitudinal flow axis
322. Second plurality of fins 362 can be disposed in sec-
ond flow space 348 between second and third parting
plates 344B, 344C, defining a plurality of second pas-
sages 326 also extending along first/longitudinal flow axis
322. Second fins 362 can thus be arranged parallel to
first fins 350.

[0028] Similar to FIGS. 2 and 3, first closure bar 354
is disposed along first edges 366A, 366B of first flow
space 346 between first and second parting plates 344A,
344B. First closure bar 354 can include a plurality of me-
tering apertures 356 in communication with first flow
space 346 between adjacent ones of first fins 350. This
forms effective metering plates 360 disposed at one end
of each first fluid passage 320. In certain embodiments,
first closure bar 354 and/or individual metering plates 360
are metallurgically bonded to first and second parting
plates 344A, 344B. In certain embodiments, second clo-
sure bar 368 can be arranged transversely tofirst closure
bar 354 along second edges 370A, 370B of first flow
space 346. Second closure bar 368 can be free of me-
tering apertures to prevent leakage or intermingling of
fluids passing through first and second flow spaces 346,
348.

[0029] In certain embodiments of a counterflow heat
exchanger, fluid can flow in the same direction along sec-
ond passages 326. However, to allow for serpentine flow
in second flow space 348, some fins 362 can optionally
be recessed from first edges 366B, 366C to allow the
fluid in second flow space 348 to change direction. It will
be appreciated that, in these embodiments, additional
closure bars or plates (not shown for clarity) can be dis-
posed along first edges 366B, 366C to enclose the ser-
pentine passages and retain the second fluid within sec-
ond flow space 348.

[0030] While described with reference to an exemplary
embodiment(s), it will be understood by those skilled in
the art that various changes may be made and equiva-
lents may be substituted for elements thereof without de-
parting 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 de-
parting 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 in-
clude all embodiments falling within the scope of the ap-
pended claims.

[0031] A further embodiment of any of the foregoing
heat exchangers, wherein a cross-sectional area of each
metering aperture varies along at least one of: the no-
flow axis, and a transverse axis.

[0032] A further embodiment of any of the foregoing
heat exchangers, wherein a cross-sectional area of each
metering aperture is configured so as to provide a sub-
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stantially equivalent pressure drop through each of the
plurality of first flow spaces between the first inlet port
and the first outlet port.

[0033] A further embodiment of any of the foregoing
heat exchangers, further comprising a plurality of first
fluid passages extending along a longitudinal axis of the
at least one first flow space.

[0034] A further embodiment of any of the foregoing
heat exchangers, wherein the plurality of first fluid pas-
sages comprises a first plurality of fins disposed in the
at least one first flow space.

[0035] A further embodiment of any of the foregoing
heat exchangers, wherein each of the plurality of meter-
ing apertures includes at least one metering aperture in
communication with each of the first fluid passages.
[0036] A further embodiment of any of the foregoing
heat exchangers, further comprising an inlet chamber
disposed in fluid communication between the inlet port
and the plurality of metering apertures.

[0037] A further embodiment of any of the foregoing
heat exchangers, further comprising a second inlet port;
a second outlet port; and a plurality of second flow spaces
providing communication between the second inlet port
and the second outlet port; the plurality of second flow
spaces defined between adjacent ones of at least some
of the parting plates.

[0038] A further embodiment of any of the foregoing
heat exchangers, wherein the plurality of parting plates
define alternating ones of the first plurality of flow spaces
and the second plurality of second flow spaces.

[0039] A further embodiment of any of the foregoing
heat exchangers, further comprising a second plurality
of fins disposed in the at least one second flow space,
the second plurality of fins defining a plurality of second
fluid passages extending through the at least one second
flow space.

[0040] A further embodiment of any of the foregoing
heat exchangers, wherein the plurality of second fluid
passages extend along a transverse axis.

[0041] A further embodiment of any of the foregoing
heat exchangers, wherein the plurality of second fluid
passages extend along a longitudinal axis.

[0042] A heat exchanger subassembly comprises a
first parting plate, a second parting plate spaced apart
from, and substantially parallel to, the first parting plate,
a third parting plate spaced apart from, and substantially
parallel to, the first and second parting plates. A first flow
space is disposed between the first and second parting
plates, and a second flow space is disposed between the
second and third parting plates. A first closure bar is dis-
posed along a first edge of the first flow space between
the first and second parting plates. The first closure bar
has a plurality of metering apertures in communication
with the first flow space.

[0043] The heat exchanger subassembly of the pre-
ceding paragraph can optionally include, additionally
and/or alternatively, any one or more of the following fea-
tures, configurations and/or additional components:
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A further embodiment of the foregoing heat exchanger
subassembly, wherein the first closure bar is metallurgi-
cally bonded to the first and second parting plates.
[0044] A further embodiment of any of the foregoing
heat exchanger subassemblies, further comprising a first
plurality of fins disposed in the first flow space; and a
second plurality of fins disposed in the second flow space.
[0045] A further embodiment of any of the foregoing
heat exchanger subassemblies, wherein the second plu-
rality of fins define a plurality of second flow passages
arranged transversely to a plurality of first flow passages
defined by the first plurality of fins.

[0046] A further embodiment of any of the foregoing
heat exchanger subassemblies, wherein the second plu-
rality of fins define a plurality of second flow passages
arranged parallel to a plurality of first flow passages de-
fined by the first plurality of fins.

[0047] A further embodiment of any of the foregoing
heat exchanger subassemblies, wherein a cross-sec-
tional area of each metering aperture varies along a
length of the first closure bar.

[0048] A further embodiment of any of the foregoing
heat exchanger subassemblies, further comprising a
second closure bar arranged transversely to the first clo-
sure bar along a second edge of the first flow space, the
second closure bar free of metering apertures.

[0049] An evaporator comprises a plurality of refriger-
ant passages in heat exchange relationship with a plu-
rality of air passages. A refrigerant inlet header is dis-
posed adjacent to an upstream end of at least one of the
plurality of refrigerant passages. A first closure bar is dis-
posed between the refrigerant inlet header and the up-
stream end of the at least one refrigerant passage. A
metering aperture is formed through the first closure bar
and is aligned with the at least one refrigerant passage.
The metering aperture provides fluid communication be-
tween the refrigerant inlet header and the at least one
refrigerant passage.

[0050] The evaporator of the preceding paragraph can
optionally include, additionally and/or alternatively, any
one or more of the following features, configurations
and/or additional components:

A further embodiment of the foregoing evaporator,
wherein the at least one refrigerant passage extends
along a longitudinal axis of the evaporator.

[0051] A further embodiment of any of the foregoing
evaporators, further comprising a plurality of parting
plates spaced apart along a no-flow axis of the heat ex-
changer; wherein the plurality of refrigerant passages
and the plurality of air passages are stacked in an alter-
nating manner between adjacent ones of the parting
plates.

[0052] A further embodiment of any of the foregoing
evaporators, wherein a cross-sectional area of each me-
tering aperture varies along a length of the first closure
bar.

[0053] A further embodiment of any of the foregoing
evaporators, wherein the heat exchange relationship in-
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cludes a crossflow heat exchange relationship.

[0054] A further embodiment of any of the foregoing
evaporators, wherein the heat exchange relationship in-
cludes a counterflow heat exchange relationship.
[0055] While described with reference to an exemplary
embodiment(s), it will be understood by those skilled in
the art that various changes may be made and equiva-
lents may be substituted for elements thereof without de-
parting 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 de-
parting 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 in-
clude all embodiments falling within the scope of the ap-
pended claims.

Claims
1. A heat exchanger (10; 210) comprising:

a first inlet port (14; 214A);

a first outlet port (32; 232A) longitudinally
spaced apart from the first inlet port (14; 214A);
a plurality of substantially parallel parting plates
(144; 344); and

a plurality of first flow spaces (146; 346) provid-
ing communication between the first inlet port
(14; 214A) and the first outlet port (32; 232A);
the plurality of first flow spaces (146; 346) de-
fined between adjacent ones of at least some of
the parting plates (144;344);

characterised in that:

the heat exchanger (10;210) further comprises
aplurality of metering plates (154; 354) disposed
across an upstream end of at least one of the
first flow spaces (146; 346), each of the plurality
of metering plates (154; 354) including at least
one metering aperture (156; 356) providing fluid
communication between the first inlet port (14;
214A) and the at least one first flow space (146;
346); and

the parting plates (144; 344) are stacked along
a no-flow axis (129; 239).

2. The heat exchanger (10; 210) of claim 1, wherein
the plurality of metering plates comprises a first clo-
sure bar (154; 354) arranged along a firstedge (166;
366) of the at least one first flow space (146; 346)
proximate to the first inlet port (14; 214A).

3. The heat exchanger (10; 210) of claim 2, wherein
the first closure bar (154; 354) is metallurgically
bonded to adjacent ones of the parting plates (144;
344) defining the one of the first flow spaces (146;
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346).

4. The heat exchanger (10; 210) of claim 2 or 3, further
comprising a second closure bar (168; 368) arranged
transversely to the first closure bar (154; 354) along
a second edge (170; 370) of the first flow space (146;
346), the second closure bar (168; 368) being free
of any metering apertures.

5. The heat exchanger (10; 210) of any preceding
claim, wherein a cross-sectional area of each me-
tering aperture (156; 356) varies along the no-flow
axis (129; 329) and/or a transverse axis (128; 328).

6. The heat exchanger (10; 210) of any preceding
claim, wherein a cross-sectional area of each me-
tering aperture (156; 356) is configured so as to pro-
vide a substantially equivalent pressure drop
through each of the plurality of first flow spaces (146;
346) between the first inlet port (14; 214A) and the
first outlet port (32; 232A).

7. The heat exchanger (10; 210) of any preceding
claim, further comprising a plurality of first fluid pas-
sages (120; 320) extending along a longitudinal axis
(122; 232) of the at least one first flow space (146;
346).

8. The heat exchanger (10; 210) of claim 7, wherein
the plurality of first fluid passages (146; 346) com-
prises a first plurality of fins (150; 350) disposed in
the at least one first flow space (146; 346).

9. Theheatexchanger(10;210)ofclaim 7 or 8, wherein
each of the plurality of metering apertures (156; 356)
includes at least one metering aperture (156; 356)
incommunication with each ofthe first fluid passages
(120; 320).

10. The heat exchanger (10; 210) of any of claims 7 to
9, further comprising an inlet chamber (18; 218) dis-
posed in fluid communication between the first inlet
port (14; 214A) and the plurality of metering aper-
tures (156; 356).

11. The heat exchanger (10; 210) of any of claims 7 to
10, further comprising:

a second inlet port (214B);

a second outlet port (232B); and

a plurality of second flow spaces (148; 348) pro-
viding communication between the second inlet
port (214B) and the second outlet port (232B),
the plurality of second flow spaces (148; 348)
being defined between adjacent ones of at least
some of the parting plates (144; 344).

12. The heat exchanger (10; 210) of claim 11, wherein
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the plurality of parting plates (144; 344) define alter-
nating ones of the first plurality of flow spaces (146;
346) and the second plurality of second flow spaces
(148; 348).

13. The heat exchanger (10; 210) of claim 11 or 12, fur-
ther comprising a second plurality of fins (162; 362)
disposed in the at least one second flow space (148;
348), the second plurality of fins (162; 362) defining
a plurality of second fluid passages (126; 326) ex-
tending through the at least one second flow space
(148; 348).

14. The heatexchanger (10;2.210) of claim 13, wherein
the plurality of second fluid passages (126; 326) ex-
tend:

along a transverse axis (128); or
along a longitudinal axis.

Patentanspriiche
1. Warmetauscher (10; 210), umfassend:

eine erste Einlassoffnung (14; 214A);

eine erste Auslasséffnung (32; 232A), die in
Langsrichtung von der ersten Einlassoffnung
(14; 214A) beabstandet ist;

eine Vielzahl von im Wesentlichen parallelen
Trennplatten (144; 344); und

eine Vielzahl von ersten Strémungsrdumen
(146; 346), die eine Verbindung zwischen der
ersten Einlassoffnung (14;214A) und der ersten
Auslassoffnung (32; 232A) bereitstellt; wobei
die Vielzahl von ersten Strdomungsraumen (146;
346) zwischen angrenzenden der mindestens
einigen der Trennplatten (144; 344) definiert ist;

dadurch gekennzeichnet, dass:

der Warmetauscher (10; 210) ferner eine Viel-
zahl von Dosierplatten (154; 354) umfasst, die
Uber ein stromaufwarts gelegenes Ende von
mindestens einem der ersten Stromungsraume
(146; 346) angeordnet ist, wobei jede der Viel-
zahl von Dosierplatten (154; 354) mindestens
eine Dosieréffnung (156; 356) beinhaltet, die ei-
ne Fluidverbindung zwischen der ersten Einlas-
s6ffnung (14; 214A) und dem mindestens einen
ersten Stromungsraum (146; 346) bereitstellt;
und

die Trennplatten (144; 344) entlang einer Nicht-
strdbmungsachse (129; 239) aufeinanderge-
schichtet sind.

2. Warmetauscher (10; 210) nach Anspruch 1, wobei
die Vielzahl von Dosierplatten eine erste SchlieRleis-
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10.

te (154; 354) umfasst, die entlang einer ersten Kante
(166; 366) des mindestens einen ersten Stromungs-
raums (146; 346) in der Nahe der ersten Einlassoff-
nung (14; 214A) angebracht ist.

Warmetauscher (10, 210) nach Anspruch 2, wobei
die erste SchlieBleiste (154; 354) metallurgisch mit
den angrenzenden der Trennungsplatten (144; 344)
verbunden ist, die den einen der ersten Strémungs-
raume (146; 346) begrenzen.

Warmetauscher (10; 210) nach Anspruch 2 oder 3,
ferner umfassend eine zweite SchlieRleiste (168;
368), die quer zu der ersten SchlieRleiste (154; 354)
entlang einer zweiten Kante (170; 370) des ersten
Strémungsraums (146; 346) angebracht ist, wobei
die zweite SchlieRleiste (168; 368) frei von jeglichen
Dosierdffnungen ist.

Warmetauscher (10; 210) nach einem der vorherge-
henden Anspriiche, wobei eine Querschnittsflache
jeder Dosieréffnung (156; 356) entlang der Nicht-
stromungsachse (129; 329) und/oder einer Quer-
achse (128; 328) variiert.

Warmetauscher (10; 210) nach einem der vorherge-
henden Anspriiche, wobei eine Querschnittsflache
jeder Dosieréffnung (156; 356) derart konfiguriert ist,
einen im Wesentlichen &aquivalenten Druckabfall
durch jeden der Vielzahl der ersten Strémungsrau-
me (146; 346) zwischen der ersten Einlass6ffnung
(14;214A) und der ersten Auslasséffnung (32; 232A)
bereitzustellen.

Warmetauscher (10; 210) nach einem der vorherge-
henden Anspriiche, ferner umfassend eine Vielzahl
von Fluiddurchlassen (120; 320), die sich entlang
einer Langsachse (122; 232) des mindestens einen
ersten Strdomungsraums (146; 346) erstreckt.

Warmetauscher (10; 210) nach Anspruch 7, wobei
die Vielzahl von ersten Fluiddurchlassen (146; 346)
eine erste Vielzahl von Rippen (150; 350) umfasst,
die in dem mindestens einen ersten Strdmungsraum
(146; 346) angeordnet ist.

Warmetauscher (10; 210) nach Anspruch 7 oder 8,
wobei jede der Vielzahl von Dosieréffnungen (156;
356) mindestens eine Dosieréffnung (156; 356) be-
inhaltet, die in Verbindung mit jeder der ersten Flu-
iddurchlasse (120; 320) steht.

Warmetauscher (10; 210) nach einem der Anspri-
che 7 bis 9, ferner umfassend eine Einlasskammer
(18;218), diein Fluidverbindung zwischen der ersten
Einlassoffnung (14; 214A) und der Vielzahl von Do-
sieréffnungen (156; 356) angeordnet ist.
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Warmetauscher (10; 210) nach einem der Anspri-
che 7 bis 10, ferner umfassend:

eine zweite Einlassoffnung (214B);

eine zweite Auslassoéffnung (232B); und

eine Vielzahl von zweiten Strémungsrdumen
(148; 348), die eine Verbindung zwischen der
zweiten Einlassoffnung (214B) und der zweiten
Auslassoéffnung (232B) bereitstellen, wobei die
Vielzahl von zweiten Strémungsrdumen (148;
348) zwischen angrenzenden der mindestens
einigen der Trennplatten (144; 344) definiert
wird.

Warmetauscher (10; 210) nach Anspruch 11, wobei
die Vielzahl von Trennplatten (144; 344) sich ab-
wechselnde der ersten Vielzahl von Strémungsrau-
men (146; 346) und der zweiten Vielzahl von zweiten
Stréomungsraumen (148; 348) definiert.

Warmetauscher (10; 210) nach Anspruch 11 oder
12, ferner umfassend eine zweite Vielzahl von Rip-
pen (162; 362), die in dem mindestens einen zweiten
Strémungsraum (148; 348) angeordnetist, wobeidie
zweite Vielzahl von Rippen (162; 362) eine Vielzahl
von zweiten Fluiddurchldssen (126; 326) definiert,
die sich durch den mindestens einen zweiten Stro-
mungsraum (148; 348) erstreckt.

Warmetauscher (10; 210) nach Anspruch 13,
wobei sich die Vielzahl von zweiten Fluiddurchlas-
sen (126; 326):

entlang einer Querachse (128); oder
entlang einer Langsachse erstreckt.

Revendications

1.

Echangeur de chaleur (10 ; 210) comprenant :

un premier orifice d’entrée (14 ; 214A) ;

un premier orifice de sortie (32 ; 232A) espacé
longitudinalement du premier orifice d’entrée
(14 ; 214A) ;

une pluralité de plaques de séparation sensible-
ment paralléles (144 ; 344) ; et

une pluralité de premiers espaces d’écoulement
(146 ; 346) fournissant une communication en-
tre le premier orifice d’entrée (14 ; 214A) et le
premier orifice de sortie (32 ; 232A) ; la pluralité
de premiers espaces d’écoulement (146 ; 346)
étant définis entre des plaques de séparation
adjacentes d’au moins une partie des plaques
de séparation (144 ; 344) ;

caractérisé en ce que :
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I'’échangeur de chaleur (10 ; 210) comprend en
outre une pluralité de plaques de mesure (154 ;
354) disposées a travers une extrémité amont
d’au moins un des premiers espaces d’écoule-
ment (146 ; 346), chacune de la pluralité de pla-
ques de mesure (154; 354) incluant au moins
une ouverture de mesure (156; 356) fournissant
une communication fluidique entre le premier
orifice d’entrée (14 ; 214A) et 'au moins un pre-
mier espace d’écoulement (146 ; 346) ; et

les plaques de séparation (144 ; 344) sont em-
pilées le long d’'un axe sans écoulement (129 ;
239).

Echangeur de chaleur (10 ; 210) selon la revendica-
tion 1, dans lequel la pluralité de plaques de mesure
comprend une premiére barre de cloture (154 ; 354)
agenceée le long d’un premier bord (166 ; 366) de
I'au moins un premier espace d’écoulement (146 ;
346) a proximité du premier orifice d’entrée (14 ;
214A).

Echangeur de chaleur (10 ; 210) selon la revendica-
tion 2, dans lequel la premiére barre de cléture (154 ;
354) est liée meétallurgiquement a des plaques de
séparation adjacentes des plaques de séparation
(144 ; 344) définissant I'un des premiers espaces
d’écoulement (146 ; 346).

Echangeur de chaleur (10 ; 210) selon la revendica-
tion 2 ou 3, comprenant en outre une seconde barre
de cléture (168 ; 368) agencée transversalement a
la premiére barre de cléture (154 ; 354) le long d’un
second bord (170 ; 370) du premier espace d’écou-
lement (146 ; 346), la seconde barre de cléture (168 ;
368) étant dépourvue de toute ouverture de mesure.

Echangeur de chaleur (10 ; 210) selon une quelcon-
que revendication précédente, dans lequel une sec-
tion transversale de chaque ouverture de mesure
(156; 356) varie le long de I'axe sans écoulement
(129 ; 329) et/ou d’'un axe transversal (128 ; 328).

Echangeur de chaleur (10; 210) selon une quelcon-
que revendication précédente, dans lequel une sec-
tion transversale de chaque ouverture de mesure
(156 ; 356) est configurée pour fournir une chute de
pression sensiblement équivalente a travers chacun
de la pluralité de premiers espaces d’écoulement
(146; 346) entre le premier orifice d’entrée (14 ;
214A) et le premier orifice de sortie (32 ; 232A).

Echangeur de chaleur (10 ; 210) selon une quelcon-
que revendication précédente, comprenant en outre
une pluralité de premiers passages de fluide (120 ;
320) s’étendant le long d’'un axe longitudinal (122;
232) de 'au moins un premier espace d’écoulement
(146 ; 346).
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Echangeur de chaleur (10 ; 210) selon la revendica-
tion 7, dans lequel la pluralité de premiers passages
de fluide (146 ; 346) comprend une premiére plura-
lité d’ailettes (150 ; 350) disposées dans I'au moins
un premier espace d’écoulement (146 ; 346) .

Echangeur de chaleur (10 ; 210) selon la revendica-
tion 7 ou 8, dans lequel chacune de la pluralité
d’ouvertures de mesure (156; 356) inclut au moins
une ouverture de mesure (156 ; 356) en communi-
cation avec chacun des premiers passages de fluide
(120 ; 320).

Echangeur de chaleur (10 ; 210) selon I'une quel-
conque des revendications 7 a 9, comprenant en
outre une chambre d’entrée (18; 218) disposée en
communication fluidique entre le premier orifice
d’entrée (14 ; 214A) et la pluralité d’ouvertures de
mesure (156 ; 356).

Echangeur de chaleur (10 ; 210) selon I'une quel-
conque des revendications 7 a 10, comprenant en
outre :

un second orifice d’entrée (214B) ;

un second orifice de sortie (232B) ; et

une pluralité de seconds espaces d’écoulement
(148 ; 348) fournissant une communication en-
tre le second orifice d’entrée (214B) etle second
orifice de sortie (232B), la pluralité de seconds
espaces d’écoulement (148 ; 348) étant définis
entre des plaques de séparation adjacentes
d’aumoins une partie des plaques de séparation
(144 ; 344).

Echangeur de chaleur (10 ; 210) selon la revendica-
tion 11, dans lequel la pluralité de plaques de sépa-
ration (144; 344) définissent des espaces d’écoule-
ment alternatifs parmi la premiére pluralité d’espa-
ces d’écoulement (146; 346) et la seconde pluralité
de seconds espaces d’écoulement (148; 348).

Echangeur de chaleur (10 ; 210) selon la revendica-
tion 11 ou 12, comprenant en outre une seconde
pluralité d’ailettes (162 ; 362) disposées dans l'au
moins un second espace d’écoulement (148 ; 348),
la seconde pluralité d’ailettes (162; 362) définissant
une pluralité de seconds passages de fluide (126 ;
326) s’étendant a travers I'au moins un second es-
pace d’écoulement (148 ; 348).

Echangeur de chaleur (10; 210) selon la revendica-
tion 13, dans lequel la pluralité de seconds passages
de fluide (126 ; 326) s’étend :

le long d’'un axe transversal (128) ; ou
le long d’un axe longitudinal.
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