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(57) ABSTRACT

A heat exchanger for a fluid having a vapor-phase and a
liquid-phase is provided. The heat exchanger includes a first
manifold, a second manifold, a plurality of parallel channels,
a mixing device, and one or more baffles. The parallel chan-
nels are in fluid communication with the first and second
manifolds. The mixing device mixes the fluid flowing into the
first manifold so that the fluid is a substantially homogeneous
two-phase mixture of the vapor and liquid phases. The baffles
are within the first manifold and ensure that the fluid enters
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the parallel channels as the substantially homogeneous two-
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HEAT EXCHANGERS HAVING BAFFLED
MANIFOLDS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present disclosure relates to heat exchangers.
More particularly, the present disclosure relates to heat
exchangers having baffled manifolds.

[0003] 2. Description of Prior Art

[0004] Refrigeration systems are well known in the art and
ubiquitous in such industries as food service, chemical, resi-
dential and commercial cooling, and automotive. On a larger
scale, heat exchangers are required for office buildings and
for residential purposes. Lack of efficiency is a great concern
with such systems.

[0005] Traditional refrigeration cycles, or air conditioners,
include a compressor, a condenser, an expansion valve, an
evaporator, and a refrigerant whose evaporation creates the
cool temperature. In some refrigeration systems, the evapo-
rator and condenser are heat exchangers having a series of
parallel channels, which provide parallel refrigerant paths.
When the refrigerant passes through the expansion valve, a
pressure and temperature drop occurs.

[0006] In many refrigerant vapor-compression systems, as
the refrigerant passes through the expansion valve, a portion
of the fluid expands to a vapor-phase, while a second portion
of'the fluid remains in a liquid-phase. The resulting two-phase
fluid can cause maldistribution in the evaporator. As used
herein, the term “maldistribution” of two-phase fluid shall
mean that one phase of the fluid (e.g., liquid-phase) predomi-
nantly flows through a particular. portion of the evaporator,
while that the other phase of the fluid (e.g., vapor-phase)
predominantly flows through a different portion of the evapo-
rator.

[0007] Ithasbeendetermined by the present disclosure that
maldistribution of the two-phase fluid is a common problem
with heat exchangers that use parallel refrigerant paths,
resulting in poor heat exchanger efficiency. For heat exchang-
ers that have relatively few parallel refrigerant paths (typi-
cally 20 or less), even distribution of the two-phase fluid is
achieved through a distribution device that individually feeds
each parallel refrigerant path. However, for heat exchanges
with many parallel refrigerant paths (typically more than 20),
individual distribution to each parallel refrigerant path is
often not practical. In most cases, a simple inlet header is
used, which can lead to significant refrigerant maldistribution
to the heat exchanger. Additionally, gravity and the increase
in overall volume as the flow transitions from the expansion
device to the inlet header also act to cause the liquid-phase
and vapor-phase to separate, causing maldistribution to the
heat exchanger.

[0008] Previously, it has been proposed by U.S. Pat. No.
7,143,605 to include a distributor tube positioned within the
inlet manifold to reduce maldistribution. While the distributor
tube has proven to be helpful to reduce maldistribution, the
maldistribution of the liquid-phase and vapor-phase within
the heat exchanger remains problematic.

[0009] Therefore, there exists a need for heat exchangers
that overcome, alleviate, and/or mitigate one or more of the
aforementioned and other deleterious effects of prior art heat
exchangers.

SUMMARY OF THE INVENTION

[0010] Aheat exchanger having a plurality of parallel chan-
nels in fluid communication with a manifold. The manifold
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includes a mixing device and one or more baffles that work
together to prevent maldistribution of the two-phases of the
fluid within the channels.

[0011] The above-described and other features and advan-
tages of the present disclosure will .be appreciated and under-
stood by those skilled in the art from the following detailed
description, drawings, and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a sectional view of an exemplary embodi-
ment of heat exchanger with a manifold having baffles
according to the present disclosure;

[0013] FIG. 2 is a close-up view of a first alternate exem-
plary embodiment of the manifold of FIG. 1;

[0014] FIG. 3isaclose-up view of asecond alternate exem-
plary embodiment of the manifold of FIG. 1;

[0015] FIG. 4 is a sectional view of an alternate exemplary
embodiment of a heat exchanger with a manifold according to
the present disclosure;

[0016] FIG. 5is a sectional view of an alternate exemplary
embodiment of a heat exchanger with a manifold according to
the present disclosure; and

[0017] FIG. 6 illustrates an exemplary embodiment of a
refrigeration circuit having a pair of heat exchangers accord-
ing to the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring now to the figures and in particular to FIG.
1, an exemplary embodiment of parallel path heat exchanger
according to the present disclosure is shown and is generally
referred to by reference numeral 10. Heat exchanger 10
includes one or more baftles 12 within one or more manifolds
18, 20. Advantageously, baffles 12 are configured to limit the
movement of the fluid along an axis (A) of manifold 18, 20,
which mitigates separation of the two-phase fluid and ensures
uniform distribution within the channels of heat exchanger
10.

[0019] For purposes of clarity, FIG. 1 illustrates heat
exchanger 10 as a multi-pass heat exchanger having a first
pass 14 and a second pass 16. Of course, it is contemplated by
the present disclosure for baffles 12 to find equal use with any
parallel path heat exchanger having more or less than two
passes.

[0020] Heat exchanger 10 includes a first manifold 18 and
a second manifold 20 that are in fluid communication with
one another by way of a plurality of parallel channels 22. In
the illustrated embodiment, heat exchanger 10 is a micro-
channel heat exchanger having a plurality of micro-channels
22. However, it is contemplated by the present disclosure for
baftles 12 to find equal use with any type of parallel path heat
exchanger having channels 22 of any desired size.

[0021] First manifold 18 includes a first partition 24-1 and
second manifold 20 includes a second partition 24-2. Parti-
tions 24-1, 24-2 are configured to separate manifolds 18, 20
and channels 22 into first pass 14 and second pass 16, respec-
tively, along a line 26. Partition 24-1 divides first manifold 18
into an inlet side 28 and an outlet side 30. Similarly, partition
24-2 divides second manifold 20 into an inlet side 32 and an
outlet side 34.

[0022] Heat exchanger 10 includes a distribution insert 36
within inlet side 28 of first manifold 18. Further, heat
exchanger 10 includes a collection insert 38 within outlet side
32 of second manifold 20 and a distribution insert 40 within
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inlet side 34 of second manifold 20. In the illustrated embodi-
ment, collection insert 38 and distribution insert 40 are shown
as one unitary member. However, it is contemplated by the
present disclosure for collection and distribution inserts 38,
40 to be separate items.

[0023] Heat exchanger 10 finds particular use with a fluid
42, such as a refrigerant of a vapor-compression or air con-
ditioning circuit. Fluid 42 can be a single-phase fluid or a
two-phase fluid. Thus, fluid 42 traveling through heat
exchanger 10 can be in a vapor-phase and/or a liquid-phase.
In the illustrated embodiment, the flow of fluid 26 is repre-
sented by one or more directional arrows.

[0024] Distribution insert 36 includes a plurality of open-
ings 44 defined therein. Openings 44 place distribution insert
36 in fluid communication with inlet side 28 of first manifold
18. Collection insert 38 includes a plurality of openings 46
defined therein. Openings 46 place collection insert 38 in
fluid communication with outlet side 32 of second manifold
20. Distribution insert 40 includes a plurality of openings 48
defined therein. Openings 48 place distribution insert 40 in
fluid communication with inlet side 34 of second manifold
20.

[0025] During use, fluid 42 enters heat exchanger 10
through distribution insert 36 within inlet side 28 of first
manifold 18. The fluid 42 is prevented from flowing from inlet
side 28 to outlet side 30 by partition 24-1. Rather, distribution
insert 36 distributes fluid 42 into inlet side 28 of first manifold
18 through openings 44.

[0026] Ithasbeendetermined by the present disclosure that
distribution insert 36 assists in passing fluid 42 in a substan-
tially homogeneous state to inlet side 28 of first manifold 18.
More particularly, it has been determined that distribution
insert 36 assists in mixing fluid 42 so that the fluid within inlet
side 28 of first manifold 18 is a substantially homogeneous
mixture of liquid-phase fluid and vapor-phase fluid.

[0027] Openings 44 are preferably of variable size to effec-
tively mix and distribute fluid 42 flowing into inlet side 28 of
first manifold 18. Openings 44 can have a dimension that can
be uniform across distribution insert 36, or the dimension of
the openings can increase in size in a direction from first pass
14 to second pass 16. For example, openings 44 can increase
in dimension further downstream of the fluid flow path can
achieve a greater degree of fluid distribution.

[0028] Within inlet side 28, baffles 12 are configured to
limit the movement of fluid 42 within the inlet side 28 of first
manifold 18. More specifically, and without wishing to be
bound by any particular theory, it has been determined by the
present disclosure that the liquid and vapor phases of fluid 42
can be separated by the fluidic forces within heat exchanger
10 such that these forces can cause one of the two phases to be
forced towards partition 24-1. This movement of fluid 42
along the axis of first manifold 18 towards partition 24-1 can
be limited by baffles 12. Thus, baftles 12 assist in mitigating
maldistribution of fluid 42 within channels 22 of first pass 14.

[0029] Insum, heat exchanger 10 includes a mixing device,
illustrated as distribution insert 36, to effectively mix fluid 42
as the fluid enters inlet side 28 so that both phases of the fluid
are in a substantially homogeneous two-phase mixture within
inlet side 28. Further, heat exchanger 10 includes one or more
baftles 12 (two show) to prevent the fluidic forces within inlet
side 28 from separating the two phases from one another and
forcing one of the two phases towards partition 24-1. In this
manner, baffles 12 ensure that fluid 42 enters channels 22 of
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first pass 14 in the substantially homogeneous two-phase
mixture, which mitigates maldistribution of the fluid within
the channels.

[0030] Fluid 42 enters channels 22 from inlet side 28 of first
manifold 18, flows through the channels and exits the chan-
nels into outlet side 32 of second manifold 20. Here, fluid 42
is prevented from flowing directly to inlet side 34 of second
manifold 20 by partition 24-2.

[0031] Rather, fluid 42 flows from outlet side 32 to collec-
tion insert 38 through openings 46. Then, fluid 42 flows from
collection insert 38 to distribution insert 40. In this manner,
fluid 42 flows from first pass 14 across line 26 into second
pass 16. Next, fluid 42 flows from distribution insert 40
through openings 48 into inlet side 34 of second manifold 20.
[0032] Ithasbeen determined by the present disclosure that
collection insert 38 and/or distribution insert 40 assists in
passing fluid 42 in a substantially homogeneous two-phase
state to inlet side 34 of second manifold 20. More specifically,
collection insert 38 and distribution insert 40 each mix fluid
42 as the fluid passes therethrough.

[0033] Baffles 12 within second manifold 20 are configured
to limit the movement of fluid 42 within inlet side 34 along the
axis (A) of the second manifold. Thus, baffles 12 can also
assist in mitigating maldistribution of fluid 42 within chan-
nels 22 of second pass 16.

[0034] Fluid 42 enters channels 22 from inlet side 34 of
second manifold 20, flows through the channels and exits the
channels into outlet side 30 of first manifold 18. In the illus-
trated embodiment where heat exchanger 10 is a two-pass
exchanger, fluid 42 flows out of the heat exchanger. However,
it is contemplated by the present disclosure for heat
exchanger 10 to have more than two passes 14, 16, such that
fluid 42 flowing from second manifold 20 can enter a third
pass (not shown) of channels.

[0035] An alternate embodiment of heat exchanger 10 hav-
ing baffles 12 is shown in FIG. 2. For purposes of clarity, only
relevant portions of heat exchanger 10 are shown. Here, open-
ings 44 in distribution insert 36 are illustrated directing fluid
42 in a direction substantially perpendicular (e.g., about
ninety degrees) to the direction of flow through channels 22.
By way of contrast, distribution insert 36 is illustrated in FIG.
1 having openings 44 directing fluid 42 in a direction sub-
stantially parallel (e.g., about zero degrees) to the direction of
flow through channels 22.

[0036] Assuch, itis contemplated by the present disclosure
for heat exchanger 10 to have distribution insert 36 with
openings 44 at any desired angle with respect to the direction
of flow through channels 22. For example, it is contemplated
for heat exchanger 10 to have distribution insert 36 with
openings 44 at an angle such as zero degrees (FIG. 1), ninety
degrees (FIG. 2), and angle there between, as well as any
angle more than ninety degrees. Furthermore, it is contem-
plated for the angle of openings 44 to differ from one another
such that some openings may have one angle, while other
openings have a different angle.

[0037] Also shown in the embodiment of FIG. 2, distribu-
tion insert 36 is shown as a closed ended tube having an
end-cap 50 adjacent partition 24-1, whereas the embodiment
of distribution insert 36 shown in FIG. 1 is illustrated as an
open ended tube connected to partition 24-1.

[0038] Referring now to FIG. 3, another exemplary
embodiment of heat exchanger 10 having baffles 12 is shown.
Again, only the relevant portions of heat exchanger 10 are
shown. Here, distribution insert 36 is defined by a first wall 52
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and a second wall 54, where the first wall is independent of
first manifold 18, but the second wall is common with the first
manifold. Further, distribution insert 36 is defined by parti-
tion 24-1. In contrast, the embodiments of distribution insert
36 shown in FIGS. 1 and 2 have no walls in common with first
manifold 18.

[0039] Referring now to FIG. 4, still another exemplary
embodiment of heat exchanger 10 having baffles 12 is shown.
In this embodiment, heat exchanger 10 includes distributing
inserts 36 and 40 as described with respect to the embodiment
of FIG. 1. However, in this embodiment, heat exchanger 10
lacks collection insert 38 within outlet side 32 of second
manifold 20 as in FIG. 1. Rather, heat exchanger 10 illustrated
in FIG. 4 includes an external collection-distributor 56.
[0040] External collection-distributor 56 is in fluid commu-
nication with outlet side 32 of second manifold 20 via one or
more ports 58 (only one shown). Further, external collection-
distributor 56 is in fluid communication with inlet side 34 of
second manifold 20 via one or more ports 60 (three shown).
[0041] Inthis manner, fluid 42 enters channels 22 from inlet
side 28 of first manifold 18, flows through the channels and
exits the channels into outlet side 32 of second manifold 20.
Here, fluid 42 is prevented from flowing directly to inlet side
34 of second manifold 20 by partition 24-2.

[0042] Rather, fluid 42 flows from outlet side 32 to external
collection-distributor 56 through openings 58. Then, fluid 42
flows through external collection-distributor 56 from first
pass 14 across line 26 into second pass 16. Next, fluid 42 flows
from external collection-distributor 56 through openings 60
into distribution insert 40, which further mixes fluid 42 as the
fluid flows from the distribution insert through openings 48
into inlet side 34 of second manifold 20. As discussed above,
baftles 12 within second manifold 20 are configured to limit
the movement of fluid 42 along axis A ofthe second manifold.
Thus, baffles 12 can also assist in mitigating maldistribution
of fluid 42 within channels 22 of second pass 16.

[0043] External collection-distributor 56 assists in passing
fluid 42 in a substantially homogeneous state to inlet side 34
of second manifold 20. The combination of external collec-
tion-distributor 56 along with distribution insert 40 adds an
additional mixing stage as compared to the embodiment of
FIG. 1. Specifically, external collection-distributor 56
includes a first portion 62 within first pass 14 (i.e., to the left
ofline 26) and a second portion 64 within second pass 16 (i.e.,
to the right of line 26). Here, first portion 62 functions in a
manner similar to collection insert 38 of FIG. 1, while second
portion 64 functions in a manner similar to distribution insert
40 of FIG. 1. Since the embodiment of FIG. 4 includes first
portion 62, second portion 64, and distribution insert 40, this
embodiment of heat exchanger 10 provides one additional
mixing stage of fluid 42 as compared to the embodiment of
FIG. 1.

[0044] Referring now to FIG. 5, another embodiment of
heat exchanger 10 is shown.

[0045] In this embodiment, first manifold 18 includes inlet
port 66 and outlet port 68 that are configured so that the flow
of fluid 42 is in a direction substantially parallel (e.g., about
zero degrees) to the flow of fluid through channels 22. By way
of contrast, heat exchanger 10 illustrated in FIG. 1 having
ports 66, 68 directing fluid 42 in a direction substantially
perpendicular (e.g., about ninety degrees) to the direction of
flow through channels 22. Furthermore, it is contemplated by
the present disclosure for heat exchanger 10 to have ports 66,
68 at any desired angle with respect to the direction of flow
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through channels 22. For example, it is contemplated for heat
exchanger 10 to have one or both ports 66, 68 at an angle
selected from the group consisting of zero degrees, ninety
degrees, and any combinations thereof.

[0046] Also illustrated in this embodiment, first manifold
18 includes collection insert 38 within outlet side 30 of the
first manifold. Collection insert 38 within outlet side 30 of
first manifold 18 functions as described with respect to col-
lection insert 38 within outlet side 32 of second manifold 20
of'the embodiment of FIG. 1. Accordingly, heat exchanger 10
in the embodiment of FIG. 5 provides for additional mixing of
fluid 42 before the fluid exits the heat exchanger.

[0047] Also illustrated in this embodiment, heat exchanger
10 includes a second collection-distributor 70 at second
manifold 20. Second collection-distributor 70 is in fluid com-
munication with collection insert 38 via one or more (only
one shown) openings 72 and with distributing insert 40 via
one or more (only one shown) openings 74. In addition,
partition 24-2 includes an extension 76 preventing direction
fluid communication between collection insert 38 and distrib-
uting insert 40. Thus, heat exchanger 10 in the embodiment of
FIG. 5 provides for additional mixing stages within second
manifold 20 as compared to the embodiment of FIG. 1.
[0048] Advantageously, heat exchanger 10 finds use in any
refrigeration circuit. For example, and referring now to FIG.
6, heat exchanger 10 is shown in use in a refrigeration circuit
80. Here, refrigeration circuit 80 has an evaporator 82 and a
condenser 84. Advantageously, heat exchanger 10 can find
use as evaporator 82, as condenser 84, or both.

[0049] Heat exchanger 10 can be arranged within circuit 80
so that the plurality of channels 22 are arranged in any desired
manner. In some embodiments, heat exchanger 10 can be
arranged within circuit 80 so that channels 22 are vertically
arranged. In this manner, heat exchanger 10 can be arranged
within circuit 80 so that refrigerant 42 flows through the
channels in an up-and-down manner. In other embodiments,
heat exchanger 10 can be arranged within circuit 80 so that
channels 22 are horizontally arranged. In this manner, heat
exchanger 10 can be arranged within circuit 80 so that refrig-
erant flows through channels 22 in a side-to-side manner.
[0050] Circuit 80 can find use in any vapor-compression
device such as, but not limited to, an air conditioner, a heat
pump, a dehumidifier, a refrigerator, a freezer, and others. For
example, circuit 80 can find use in an air conditioner in a
vehicle such as, but not limited to, an automobile, a truck, a
ship, an airplane, and other mobile vehicles. Further, circuit
80 can find use in an air conditioner in a stationary condition-
ing device such as that used in a refrigerator, freezer, home air
conditioner, or commercial air conditioner, a chiller unit, and
others.

[0051] As described herein, heat exchanger 10 includes
parallel channels 22 in fluid communication with one another
via a pair of manifolds 18, 20. One or more of the manifolds
can include mixing devices (e.g., inserts 36, 38, 40, 56, 70) to
keep fluid 42 passing through heat exchanger 10 in a substan-
tially uniform two-phase mixture. Advantageously, heat
exchanger 10 also includes one or more baffles 12 within one
or more of the manifolds 18, 20. The baffles 12 prevent
movement of fluid 22 along the axis of the manifolds 18, 20 so
that fluid 42 remains in the uniform two-phase mixture when
entering channels 22.

[0052] It should also be noted that the terms “first”, “sec-
ond”, “third”, “upper”, “lower”, and the like may be used
herein to modify various elements. These modifiers do not
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imply a spatial, sequential, or hierarchical order to the modi-
fied elements unless specifically stated.

[0053] While the instant disclosure has been described with
reference to one or more exemplary embodiments, it will be
understood by those skilled in the art that various changes
may be made and equivalents may be substituted for elements
thereof without departing from the scope thereof. In addition,
many modifications may be made to adapt a particular situa-
tion or material to the teachings of the disclosure without
departing from the scope thereof. Therefore, it is intended that
the disclosure not be limited to the particular embodiment(s)
disclosed as the best mode contemplated for carrying out the
apparatus in present disclosure, but that the disclosed appa-
ratus will include all embodiments falling within the scope of
the disclosure.

What is claimed is:

1. A heat exchanger for a fluid having a vapor-phase and a
liquid-phase, comprising:

a first manifold;

a second manifold;

a plurality of parallel channels being in fluid communica-

tion with said first and second manifolds;

a mixing device being configured to mix the fluid flowing
into said first manifold so that the fluid is a substantially
homogeneous two-phase mixture of the vapor and liquid
phases; and

one or more baffles within said first manifold, said one or
more baffles being configured to ensure that the fluid
enters said plurality of parallel channels as the substan-
tially homogeneous two-phase mixture.

2. The heat exchanger as in claim 1, wherein the mixing
device comprises a distributing insert being disposed within
said first manifold.

3. The heat exchanger as in claim 2, wherein said distrib-
uting insert comprises a plurality of openings having a
selected angle with respect to a fluid flow direction through
said plurality of parallel channels.

4. The heat exchanger as in claim 1, further comprising a
first partition defined within said first manifold so that said
plurality of parallel channels define a first pass in fluid com-
munication with an inlet side of said first manifold and a
second pass in fluid communication with an outlet side of said
first manifold.

5. The heat exchanger as in claim 4, further comprising a
second partition defined within said second manifold so that
said first pass is in fluid communication with an inlet side of
said second manifold and said second pass is in fluid com-
munication with an outlet side of said second manifold, said
inlet and outlet sides of said second manifold being in fluid
communication.

6. The heat exchanger as in claim 5, further comprising:

a second distribution insert within said outlet side of said
second manifold, said second distribution insert being
configured to mix the fluid flowing into said outlet side
of said second manifold from said inlet side of said
second manifold so that the fluid is the substantially
homogeneous two-phase mixture; and

one or more second baffles within said outlet side of said
second manifold, said one or more baffles being config-
ured to ensure that the fluid enters said plurality of par-
allel channels of said second pass as the substantially
homogeneous two-phase mixture.

7. The heat exchanger as in claim 6, further comprising a

collection insert within said inlet side of said second mani-
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fold, said collection insert configured to mix the fluid flowing
from said inlet side of said second manifold to form the
substantially homogeneous two-phase mixture, said collec-
tion insert being in fluid communication with said second
distribution insert.

8. The heat exchanger as in claim 5, further comprising a
collection insert being configured to mix the fluid flowing
from said inlet side of said second manifold to form the
substantially homogeneous two-phase mixture.

9. The heat exchanger as in claim 8, wherein said collection
insert is external to said second manifold.

10. The heat exchanger as in claim 8, wherein said collec-
tion insert is internal to said second manifold.

11. The heat exchanger as in claim 10, further comprising
a second collection-distributor placing said collection insert
in fluid communication with said second distribution insert.

12. The heat exchanger as in claim 1, wherein said first
manifold comprises an inlet side divided along an axis from
an outlet side by a first partition

and wherein said plurality of parallel channels comprises a
first pass of parallel channels being in fluid communica-
tion with said inlet side of said first manifold and said
second manifold and a second pass of parallel channels
being in fluid communication with said outlet side of
said first manifold and said second manifold.

13. The heat exchanger as in claim 12, wherein said mixing
device comprises a distribution insert within said inlet side of
said first manifold, said distribution insert comprising a plu-
rality of openings being configured to mix the fluid flowing
into said inlet side of said first manifold so that the fluid is a
substantially homogeneous two-phase mixture of the vapor
and liquid phases.

14. The heat exchanger as in claim 13; wherein said one or
more baffles are within said inlet side of said first manifold.

15. The heat exchanger as in claim 13, wherein said distri-
bution insert comprises a plurality of openings having a
dimension that is uniform across said distribution insert.

16. The heat exchanger as in claim 13, wherein said distri-
bution insert comprises a plurality of openings having a
dimension that increase in size in a direction from said first
pass to said second pass.

17. The heat exchanger as in claim 13, wherein said distri-
bution insert comprises no walls in common with said first
manifold.

18. The heat exchanger as in claim 13, wherein said distri-
bution insert comprises a first wall independent of said first
manifold and a second wall common with said first manifold.

19. The heat exchanger as in claim 12,

wherein said second manifold comprises:

an inlet side divided along said axis from an outlet side by
a second partition;

a second distribution insert within said outlet side of said
second manifold, said second distribution insert being
configured to mix the fluid flowing into said outlet side
of said second manifold from said inlet side of said
second manifold so that the fluid is the substantially
homogeneous two-phase mixture; and

one or more second baftles within said outlet side of said
second manifold being configured to prevent movement
of the fluid within said outlet side of said second mani-
fold along said axis.

20. The heat exchanger as in claim 19, further comprising

a collection insert being configured to mix the fluid flowing
from said inlet side of said second manifold to form the
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substantially homogeneous two-phase mixture, said collec-
tion insert being in fluid communication with said second
distribution insert.

21. The heat exchanger as in claim 20, wherein said col-
lection insert is internal or external to said second manifold.

22. The heat exchanger as in claim 1, wherein said first
manifold comprises an inlet port and an outlet port, said inlet
and outlet ports being configured so that flow of the fluid
through said inlet and outlet ports is in a direction substan-
tially parallel to flow of the fluid through said plurality of
parallel channels.

23. The heat exchanger as in claim 1, wherein said first
manifold comprises an inlet port and an outlet port, said inlet
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and outlet ports being configured so that flow of the fluid
through said inlet and outlet ports is in a direction substan-
tially perpendicular to flow of the fluid through said plurality
of parallel channels.

24. The heat exchanger as in claim 1, wherein the heat
exchanger finds use in a refrigeration circuit.

25. The heat exchanger as in claim 24, wherein said plu-
rality of parallel channels are vertically arranged.

26. The heat exchanger as in claim 24, wherein said plu-
rality of parallel channels are horizontally arranged.
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