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(54) PLATE-TYPE HEAT EXCHANGER

(57) Provided is a plate heat exchanger, in which first
flow channels and second flow channels are formed al-
ternately with heat transfer plates therebetween. A pair
of communication flow channels are provided to allow a
first fluid medium to flow into and out of the first flow
channels through communication of the first flow chan-
nels with each other. A flow channel of the first fluid me-
dium is formed from the one first communication flow
channel to the other first communication flow channel.
At least one of the first flow channels is a reference flow

channel serving as a starting point of the flow channel of
the first fluid medium. One of the first communication flow
channels communicates only with the reference flow
channel, and the other of the first communication flow
channels communicates only with a plurality of the first
flow channels, the number of which is greater than the
number of the reference flow channel and which serve
as a terminal end of the flow channel of the first fluid
medium.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Japanese Pat-
ent Application No. 2013-74894, the disclosure of which
is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a plate heat
exchanger that is used as an evaporator and a condens-
er.

BACKGROUND ART

[0003] There are hitherto many cases, in which a plate
heat exchanger is used as an evaporator that evaporates
a first fluid medium along with heat exchange between
the first fluid medium and a second fluid medium, and as
a condenser that condenses a first fluid medium along
with heat exchange between the first fluid medium and
a second fluid medium (see Patent Literature 1, for ex-
ample).
[0004] As shown in Fig. 5, a plate heat exchanger gen-
erally includes a body portion 3 that includes a plurality
of heat transfer plates 2. The body portion 3 includes first
flow channels 30, second flow channels 31, a pair of first
communication flow channels 32 and 33, and a pair of
second communication flow channels 34 and 35. The
first flow channel 30 circulates a first fluid medium A. The
second flow channel 31 circulates a second fluid medium
B. The pair of first communication flow channels 32 and
33 communicate with the first flow channels 30 to allow
the first fluid medium A to flow into and out of the first
flow channels 30. The pair of second communication flow
channels communicate with the second flow channels
31 to allow the second fluid medium B to flow into and
out of the second flow channels 31.
[0005] More specific description is given herein. The
plurality of the heat transfer plates 2 each include at least
four openings (no reference numeral is allocated). The
plurality of the heat transfer plates 2 are stacked on each
other in the body portion 3. With this configuration, the
first flow channels 30 for circulation of the first fluid me-
dium A and the second flow channels 31 for the circula-
tion of the second fluid medium B are alternately formed
with the plurality of the heat transfer plates 2 respectively
interposed therebetween. With the plurality of the heat
transfer plates stacked on each other, each opening of
each of the plurality of the heat transfer plates 2 forms a
continuous opening extending in the stacked direction of
the plurality of the heat transfer plates 2. Whereby, the
one first communication flow channel 32 for flowing the
first fluid medium A into the first flow channels 30, the
other first communication flow channel 33 for flowing the
first fluid medium A out of the first flow channels 30, the
one second communication flow channel 34 for flowing

the second fluid medium B into the second flow channels
31, and the other second communication flow channel
35 for flowing the second fluid medium B out of the second
flow channels 31 extend through the plurality of the heat
transfer plates 2 in the stacked direction of the plurality
of the heat transfer plates 2 (see Patent Literature 1, for
example).
[0006] In a plate heat exchanger 1 of this type, the first
fluid medium A supplied into the one first communication
flow channel 32 flows out to the other first communication
flow channel 33 through the first flow channels 30. The
second fluid medium B supplied into the one second com-
munication flow channel 34 flows out to the other second
communication flow channel 35 through the second flow
channels 31. As described above, in the plate heat ex-
changer 1, the first fluid medium A circulates in the first
flow channels 30, and the second fluid medium B circu-
lates in the second flow channels 31. Whereby, the plate
heat exchanger 1 enables the heat exchange between
the first fluid medium A and the second fluid medium B
through a large heat transfer surface of each heat transfer
plate 2 separating the first flow channel 30 and the sec-
ond flow channel 31.
[0007] Meanwhile, in the plate heat exchanger 1 of this
type, as the number of the heat transfer plates 2 increas-
es, the heat transfer surface contributing to the heat ex-
change increases and thereby it is assumed that the heat
exchange performance becomes high.
[0008] However, as the number of the heat transfer
plates 2 increases, the first communication flow channels
32 and 33 and the second communication flow channels
34 and 35 which extend in the stacked direction of the
plurality of the heat transfer plates 2 increase in length
according to the number of the stacked heat transfer
plates 2.
[0009] That is, the pair of first communication flow
channels 32 and 33 and the pair of second communica-
tion flow channels 34 and 35 each are formed by the
alignment of the corresponding openings of the heat
transfer plates 2, so that the flow channel length of each
of the pair of first communication flow channels 32 and
33 and the pair of second communication flow channels
34 and 35 increases according to the number of the
stacked heat transfer plates 2 when the number thereof
increases.
[0010] As a result, the distribution resistance of the first
fluid medium A in the first communication flow channel
for flowing the first fluid medium A into the first flow chan-
nels 30 (the one first communication flow channel) 32
increases and thus the first fluid medium A is not easy
to circulate. Therefore, in the plate heat exchanger 1 of
this type, the inflow of the first fluid medium A into the
first flow channels 30 at the inlet side of the one first
communication flow channel 32 and the inflow of the first
fluid medium A into the first flow channels 30 at the far
side of the one first communication flow channel 32 be-
come uneven. That is, in the plate heat exchanger 1 of
this type, distribution unevenness of the first fluid medium
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A is caused in the plurality of the first flow channels 30
aligning in the stacked direction of the heat transfer plates
2. As a result, in the plate heat exchanger 1 of this type,
even if the number of the heat transfer plates 2 is in-
creased or the number of the first flow channel 30 is in-
creased, there is a limit in improving the heat exchange
performance (evaporation performance).

CITATION LIST

Patent Literature

[0011] PATENT LITERATURE 1 JP-1999-287572 A

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0012] In view of the above, an object of the present
invention is to provide a plate heat exchanger that is ca-
pable of evenly supplying a first fluid medium into a plu-
rality of first flow channels for circulation of the first fluid
medium, while suppressing increase in pressure loss in
the plurality of the first flow channels.
[0013] According to the present invention, there is pro-
vided a plate heat exchanger including a body portion
that includes a plurality of heat transfer plates stacked
on each other, the body portion further including a plu-
rality of first flow channels that circulate a first fluid me-
dium, a plurality of second flow channels that circulate a
second fluid medium, a pair of first communication flow
channels that communicate with the plurality of the first
flow channels and allow the first fluid medium to flow into
and out of the plurality of the first flow channels, a pair
of second communication flow channels that communi-
cate with the plurality of the second flow channels and
allow the second fluid medium to flow into and out of the
plurality of the second flow channels, the plurality of the
first flow channels and the plurality of the second flow
channels being alternately formed with the plurality of the
heat transfer plates being respectively interposed there-
between, and the pair of first communication flow chan-
nels and the pair of second communication flow channels
extending in the stacked direction of the plurality of the
heat transfer plates through the plurality of the heat trans-
fer plates. The plurality of the first flow channels commu-
nicate with each other to form a flow channel of the first
fluid medium from one of the pair of first communication
flow channels to the other of the pair of first communica-
tion flow channels. At least one of the plurality of the first
flow channels is a reference flow channel that serves as
a starting point of the flow channel of the first fluid medi-
um. The one of the pair of first communication flow chan-
nels communicates only with the reference flow channel.
The other of the pair of first flow channels communicates
only with a plurality of the first flow channels, the number
of the plurality of the first flow channels being greater
than the number of the reference flow channel, and the

plurality of the first flow channels serving as a terminal
end of the flow channel of the first fluid medium.
[0014] According to one aspect of the present inven-
tion, it may be configured such that at least one the plu-
rality of the first flow channels located at an intermediate
position in the stacked direction of the plurality of the heat
transfer plates is a reference flow channel which serves
as a starting point of the flow channel of the first fluid
medium. In this configuration, the body portion includes
at least one pair of primary branch flow channels that
provide communication between the reference flow
channel and at least one first flow channel located on
each of the one side and the other side of the reference
flow channel in the stacked direction of the plurality of
the heat transfer plates. The other of the pair of first com-
munication flow channels communicates only with a plu-
rality of first flow channels which serve as a terminal end
of the flow channel of the first fluid medium on each of
the one side and the other side of the reference flow
channel in the stacked direction of the plurality of the heat
transfer plates, the number of the plurality of first flow
channels being greater than the number of the reference
flow channel.
[0015] In this case, the plate heat exchanger may be
configured such that: a plurality of the first flow channels
are provided on each of the one side and the other side
of the reference flow channel in the stacked direction of
the plurality of the heat transfer plates. In this configura-
tion, on each of the one side and the other side of the
reference flow channel in the stacked direction of the
plurality of the heat transfer plates, the first flow channel
of the plurality of first flow channels located at an inter-
mediate position in the stacked direction of the plurality
of the heat transfer plates is an intermediate reference
flow channel that serves as a branching position of the
flow channel of the first fluid medium. The body portion
includes a pair of secondary branch flow channels that
provide communication between the corresponding in-
termediate reference flow channel and at least one first
flow channel located on each of the one side and the
other side of the intermediate reference flow channel in
the stacked direction of the plurality of the heat transfer
plates. The pair of primary branch flow channels respec-
tively communicate with the corresponding intermediate
reference flow channels located respectively on the one
side and the other side of the reference flow channel in
the stacked direction of the plurality of the heat transfer
plates.
[0016] According to a specific aspect of the present
invention, it may be configured such that: a plurality of
the first flow channels are provided on each of the one
side and the other side of the reference flow channel in
the stacked direction of the plurality of the heat transfer
plates. In this configuration, each of the pair of secondary
branch flow channels communicates with one first flow
channel located on each of the one side and the other
side of the intermediate reference flow channel in the
stacked direction of the plurality of heat transfer plates.
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The body portion includes at least one connection flow
channel that connects the first flow channels with each
other on one side of the intermediate reference flow chan-
nel in the stacked direction of the plurality of heat transfer
plates, and at least one connection flow channel that con-
nects the first flow channels with each other on the other
side of the intermediate reference flow channel in the
stacked direction of the plurality of heat transfer plates,
on each of the one side and the other side of the reference
flow channel in the stacked direction of the plurality of
heat transfer plates. The other of the pair of first commu-
nication flow channels communicates only with a plurality
of first flow channels which communicate with each other
via one connection flow channel on each of the one side
and the other side of the intermediate reference flow
channel in the stacked direction of the plurality of heat
transfer plates, the number of the plurality of first flow
channels being greater than the number of the reference
flow channel.
[0017] In this case, the plate heat exchanger may be
configured such that: the body portion includes, as con-
nection flow channels, a first connection flow channel
that communicates the first flow channel communicating
with the secondary branch flow channel and another first
flow channel, and a second connection flow channel that
communicates a plurality of first flow channels including
the other first flow channel with each other. In this con-
figuration, the first connection flow channel and the sec-
ond connection flow channel are arranged with a distance
from each other in a direction orthogonal to the stacked
direction of the plurality of the heat transfer plates. The
other of the pair of first communication flow channels
communicates with the first flow channels other than the
other first flow channel, of the plurality of the first flow
channels being connected to the second connection flow
channel.
[0018] According to still another specific aspect of the
present invention, the plate heat exchanger may be con-
figured such that: a plurality of the first flow channels are
provided on each of the one side and the other side of
the intermediate reference flow channel in the stacked
direction of the plurality of the heat transfer plates, on
each of the one side and the other side of the reference
flow channel in the stacked direction of the plurality of
heat transfer plates. In this configuration, each of the pair
of secondary branch flow channels communicates with
a plurality of the first flow channels located on each of
the one side and the other side of the intermediate ref-
erence flow channel in the stacked direction of the plu-
rality of the heat transfer plates. The body portion in-
cludes, on each of the one side and the other side of the
reference flow channel in the stacked direction of the
plurality of heat transfer plates, a connection flow channel
that connects the plurality of the first flow channels com-
municating with one of the pair of the secondary branch
flow channels and a plurality of the other first flow chan-
nels, the number of the plurality of the other first flow
channels being greater than the number of the plurality

of the first communication flow channels communicating
with the one of the pair of the secondary branch flow
channels on one side of the intermediate reference flow
channel in the stacked direction of the plurality of the heat
transfer plates, and a connection flow channel that con-
nects the plurality of the first flow channels communicat-
ing with the other of the pair of the secondary branch flow
channels and a plurality of the other first flow channels,
the number of the plurality of the other first flow channels
being greater than the number of the plurality of the first
communication flow channels communicating with the
other of the pair of the secondary branch flow channels
on the other side of the intermediate reference flow chan-
nel in the stacked direction of the plurality of the heat
transfer plates. The other of the first communication flow
channels communicates only with the plurality of the oth-
er first flow channels located on each of the one side and
the other side of the intermediate reference flow channel
in the stacked direction of the plurality of the heat transfer
plates.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a schematic overall perspective view of a
plate heat exchanger according to one embodiment
of the present invention.
Fig. 2 is a schematic exploded perspective view of
the plate heat exchanger according to the embodi-
ment of the present invention.
Fig. 3 is a schematic view for explaining a flow chan-
nel of a first fluid medium and a flow channel of a
second fluid medium in the plate heat exchanger ac-
cording to the embodiment of the present invention.
Fig. 4 is a schematic view for explaining a flow chan-
nel of a first fluid medium and a flow channel of a
second fluid medium in a plate heat exchanger ac-
cording to another embodiment of the present inven-
tion.
Fig. 5 is a schematic view for explaining a flow chan-
nel of a first fluid medium and a flow channel of a
second fluid medium in a conventional plate heat
exchanger.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0020] A description is given for a plate heat exchanger
according to one embodiment of the present invention
with reference to the attached drawings.
[0021] As shown in Fig. 1, the plate heat exchanger
includes a body portion 3 that includes a plurality of heat
transfer plates 2 stacked on each other.
[0022] As shown in Fig. 2 and Fig. 3, the body portion
3 includes first flow channels 30, second flow channels
31, a pair of first communication flow channels 32 and
33, and a pair of second communication flow channels
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34 and 35. The first flow channels 30 circulate a first fluid
medium A. The second flow channels 31 circulate a sec-
ond fluid medium B. The pair of first communication flow
channels 32 and 33 communicate with the first flow chan-
nels 30 to allow the first fluid medium A to flow into and
out of the first flow channels 30. The pair of second com-
munication flow channels 34 and 35 communicate with
the second flow channels 31 to allow the second fluid
medium B to flow into and out of the second flow channels
31. In the following description, one flow channel 32 of
the pair of first communication flow channels 32 and 33
is referred to as the "first inflow communication flow chan-
nel," and the other flow channel 33 of the pair of first
communication flow channels 32 and 33 is referred to as
the "first outflow communication flow channel." Also, one
flow channel 34 of the pair of second communication flow
channels 34 and 35 is referred to as the "second inflow
communication flow channel," and the other flow channel
35 of the pair of second communication flow channels
34 and 35 is referred to as the "second outflow commu-
nication flow channel."
[0023] The first flow channels 30 and the second flow
channels 31 are alternately formed with the heat transfer
plates 2 respectively interposed therebetween. On the
other hand, the first inflow communication flow channel
32, the first outflow communication flow channel 33, the
second inflow communication flow channel 34, and the
second outflow communication flow channel 35 each ex-
tend through the heat transfer plates 2 in the stacked
direction of the plurality of the heat transfer plates 2 (here-
inafter referred to as the "first direction").
[0024] A more specific description is given herein. A
plate heat exchanger 1 according to this embodiment
includes the body portion 3 that includes the plurality of
the heat transfer plates 2 stacked on each other, and a
pair of end plates 4 and 5 that sandwich the body portion
3.
[0025] The plurality of the heat transfer plates 2 each
are provided by press forming a metal plate. As shown
in Fig. 2, the plurality of the heat transfer plates 2 each
include a heat transfer portion 20 that defines the first
flow channel 30 and the second flow channel 31, and an
annular fitting portion 21 that extends from the outer cir-
cumference of the heat transfer portion 20 in a direction
orthogonal to the plane of the heat transfer portion 20.
[0026] Each of the heat transfer plates 2 includes a
front side and a back side on which a plurality of ridges
and valleys (not shown) are alternately formed. The heat
transfer portion 20 of each heat transfer plate 2 includes
openings (no reference number is allocated) for forming
the first inflow communication flow channel 32, the first
outflow communication flow channel 33, the second in-
flow communication flow channel 34, and the second out-
flow communication flow channel 35. That is, openings
are provided at at least four places of the heat transfer
portion 20 of each heat transfer plate 2. These openings
are to form flow channels extending in the first direction.
[0027] The plate heat exchanger 1 according to the

present embodiment is provided with different kinds of
the heat transfer plates 2. The plate heat exchanger 1
according to the present embodiment includes the heat
transfer plates 2 each having openings for forming pri-
mary branch flow channels 36a or secondary branch flow
channels 36b, as well as the heat transfer plates 2 each
having the openings for forming the first inflow commu-
nication flow channel 32, the first outflow communication
flow channel 33, the second inflow communication flow
channel 34, and the second outflow communication flow
channel 35. In the present embodiment, detailed descrip-
tion is given for the flow channels such as the first inflow
communication flow channel 32, the first outflow commu-
nication flow channel 33, the second inflow communica-
tion flow channel 34, the second outflow communication
flow channel 35, the primary branch flow channels 36a,
and the secondary branch flow channels 36b, and the
like. The number, arrangement and dimensions of the
openings for forming them are appropriately determined
according to, for example, the intended use of the plate
heat exchanger 1, the kind and flow rate of each of the
first fluid medium A and the second fluid medium B, in
the same manner as a conventional plate heat exchang-
er.
[0028] The pair of end plates 4 and 5 each are provided
by press-forming a metal plate and has substantially the
same shape as that of the heat transfer plates 2. Specif-
ically, the end plates 4 and 5 include sealing portions 40
and 50, and annular fitting portions 41 and 51. The seal-
ing portions 40 and 50 have substantially the same shape
as that of the heat transfer portion 20. The annular fitting
portions 41 and 51 extend from the entire outer circum-
ferences of the sealing portions 40 and 50 in a direction
orthogonal to the plane of the sealing portions 40 and 50.
[0029] One end plate (hereinafter referred to as the
"first end plate") 4 includes openings (no reference nu-
meral is allocated) that correspond to the openings
formed in the adjacent heat transfer plates 2 and are
configured to form the first inflow communication flow
channel 32, the first outflow communication flow channel
33, the second inflow communication flow channel 34,
and the second outflow communication flow channel 35.
That is, the openings are provided at four places of the
sealing portion 40 of the first end plate 4. Along with this
configuration, tubular nozzles (no reference numeral is
allocated) for connection of conduits are connected to
the outer surface of the sealing portion 40 of the first end
plate 4 in an arrangement corresponding to the respec-
tive openings.
[0030] On the other hand, the sealing portion 50 of the
other end plate (hereinafter referred to as the "second
end plate") 5 is not provided with openings. That is, the
second end plate 5 is provided with the sealing portion
50 that can seal the flow channels formed by the openings
of the stacked heat transfer plates 2.
[0031] The plurality of the heat transfer plates 2 are
stacked on each other. In this state, the ridges of each
adjacent heat transfer plates 2 abut each other at their
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crossing points, and the annular fitting portions 21 of each
adjacent heat transfer plates 2 fit each other. Accordingly,
the tight contact portions of each adjacent heat transfer
plates 2 are sealed by brazing to thereby form the body
portion 3.
[0032] The plurality of the heat transfer plates 2 are
stacked on each other with the first end plate 4 and the
second end plate 5 sandwiching the stacked heat transfer
plates 2 (the body portion 3). In this state, the annular
fitting portions 21 of the first end plate 4 and the second
end plate 5 respectively fit the fitting portions 21 of the
adjacent heat transfer plates 2. Accordingly, the tight con-
tact portions of the adjacent heat transfer plates 2 (the
body portion 3) with the first end plate 4 and the second
end plate 5 are sealed by brazing.
[0033] With the above configuration, as shown in Fig.
2 and Fig. 3, the first flow channels 30 and the second
flow channels 31 are alternately formed with the heat
transfer plates 2 respectively therebetween. In the
present embodiment, the first flow channels 30 circulate
the first fluid medium A such as chlorofluorocarbon or
ammonia whose phase changes. The second flow chan-
nels 31 circulate the second fluid medium B in liquid form
such as water or brine.
[0034] The openings of the plurality of the heat transfer
plates 2 are connected to each other, thereby forming
the first inflow communication flow channel 32, the first
outflow communication flow channel 33, the second in-
flow communication flow channel 34, and the second out-
flow communication flow channel 35, which extend in the
first direction.
[0035] A more specific description is given herein. In
the present embodiment, the heat transfer portion 20 of
each heat transfer plate 2 has a rectangular shape in
plan view (as viewed in the direction of the normal line
of the heat transfer portion 20).
[0036] The first inflow communication flow channel 32
and the second outflow communication flow channel 35
are provided on one side of the heat transfer plates 2 in
the longitudinal direction of the heat transfer portion 20
(a direction orthogonal to the first direction: hereinafter
referred to as the "second direction"). The first outflow
communication flow channel 33 and the second inflow
communication flow channel 34 are provided on the other
side of the heat transfer plates 2 in the second direction.
[0037] Fig. 3 is a schematic view, and therefore the
first inflow communication flow channel 32, the first out-
flow communication flow channel 33, the second inflow
communication flow channel 34, and the second outflow
communication flow channel 35 align in the second di-
rection (arranged in parallel). However, according to the
actual arrangement, the first inflow communication flow
channel 32 and the second outflow communication flow
channel 35 align in the short side direction of the heat
transfer portion 20 (the direction orthogonal to the first
direction and the second direction, hereinafter referred
to as the "third direction"). The second inflow communi-
cation flow channel 34 and the first outflow communica-

tion flow channel 33 also align in the short side direction
of the heat transfer portion 20 (the third direction).
[0038] With the above configuration, in the plate heat
exchanger 1, the first fluid medium A is circulated within
the first flow channels 30 in the second direction orthog-
onal to the first direction. The second fluid medium B is
circulated within the second flow channels 31 in the sec-
ond direction. That is, in the plate heat exchanger 1 of
the present embodiment, the first fluid medium A is cir-
culated within the first flow channels 30 in the longitudinal
direction of the heat transfer portion 20, and the second
fluid medium B is circulated within the second flow chan-
nels 31 in the longitudinal direction of the heat transfer
portion 20.
[0039] In the plate heat exchanger 1 of the present
embodiment, at least one first flow channel 30 (one first
flow channel in an example of the present embodiment)
located at an intermediate position in the first direction is
a reference flow channel Ra which serves as a starting
point of the flow channel of the first fluid medium A from
the first inflow communication flow channel 32 to the first
outflow communication flow channel 33. The first inflow
communication flow channel 32 communicates only with
the reference flow channel Ra. On the other hand, the
first outflow communication flow channel 33 communi-
cates only with a plurality of first flow channels 30, the
number of which is greater than the number of the refer-
ence flow channel Ra and which serve as a terminal end
of the flow channel of the first fluid medium A formed with
the reference flow channel Ra as a starting point. The
intermediate position in the present embodiment is an
arbitrary position excluding the first flow channels 30 on
both ends in the first direction.
[0040] Now, a specific description is given for a flow
channel (distribution line) for the first fluid medium A from
the first inflow communication flow channel 32 to the first
outflow communication flow channel 33.
[0041] In the plate heat exchanger 1 of the present
embodiment, one first flow channel 30 located at a center
position in the first direction is a reference flow channel
Ra. The body portion 3 includes one pair of primary
branch flow channels 36a. The pair of primary branch
flow channels 36a provide communication between the
reference flow channel Ra and at least one first flow chan-
nel 30 located on one side of the reference flow channel
Ra in the first direction, and provide communication be-
tween the reference flow channel Ra and at least one
first flow channel 30 located on the other side of the ref-
erence flow channel Ra in the first direction. That is, the
body portion 3 includes the primary branch flow channel
36a that provides communication (connection) between
the reference flow channel Ra and at least one first flow
channel 30 located on the one side of the reference flow
channel Ra in the first direction, and the primary branch
flow channel 36a that provides communication (connec-
tion) between the reference flow channel Ra and at least
one first flow channel 30 located on the other side of the
reference flow channel Ra. The primary branch flow
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channels 36a of the present embodiment extend through
a center portion in the second direction of the heat trans-
fer portion 20.
[0042] In the present embodiment, the body portion 3
includes a plurality of the first flow channels 30 located
on each of the one side and the other side of the reference
flow channel Ra in the first direction.
[0043] The plurality of the first flow channels 30 of the
body portion 3 are grouped into two or more blocks B1
and B2. In the body portion 3 of the present embodiment,
the entire portion on the one side in the first direction with
the reference flow channel Ra as a boundary is grouped
as a single block (hereinafter referred to as the "first large
block B1"). In the body portion 3, the entire portion on
the other side in the first direction with the reference flow
channel Ra as a boundary is grouped as a single block
(hereinafter referred to as the "second large block B2").
[0044] The plurality of the first flow channels 30 located
in each of the first large block B1 and the second large
block B2 (blocks on the one side and the other side of
the reference flow channel Ra in the first direction) are
further grouped into a set of blocks B1a, B2a, B1b and
B2b. The blocks B1a, B2a, B1b and B2b each include
three or more first flow channels 30.
[0045] In the present embodiment, the first flow chan-
nel 30 located at an intermediate position (a center po-
sition in the present embodiment) in the first direction of
each of the first large block B1 and the second large block
B2 is an intermediate reference flow channel Rb at which
the flow channel of the first fluid medium A is branched
off. That is, the first large block B1 and the second large
block B2 each are sectioned into a single block that in-
cludes all of the first flow channels 30 (the plurality of the
first flow channels 30) located on the one side in the first
direction with each corresponding intermediate refer-
ence flow channel Rb as a boundary (this block is here-
inafter referred to as the "first small block") B1a or B2a,
and a single block that includes all of the first flow chan-
nels 30 (the plurality of the first flow channels 30) located
on the other side in the first direction with each corre-
sponding intermediate reference flow channel Rb as a
boundasry (this block is hereinafter referred to as the
"second small block") B1b or B2b.
[0046] The pair of primary branch flow channels 36a
respectively communicate with the intermediate refer-
ence flow channels Rb. Specifically, the one of the pair
of primary branch flow channels 36a extends through the
second small block B1b of the first large block B1 and
communicates with the intermediate reference flow
channel Rb of the first large block B1. The other of the
pair of primary branch flow channels 36a extends through
the first small block B2a of the second large block B2 and
communicates with the intermediate reference flow
channel Rb of the second large block B2.
[0047] As described above, the first large block B1 and
the second large block B2 of the body portion 3 of the
present embodiment are each sectioned into the blocks
with the corresponding intermediate reference flow chan-

nel Rb. With this configuration, the body portion 3 in-
cludes at least the pair of secondary branch flow channels
36b. This pair of secondary branch flow channels 36b
each provide communication (connection) between the
corresponding intermediate reference flow channel Rb
and at least one first flow channel 30 located on the one
side of the corresponding intermediate reference flow
channel Rb, or between the corresponding intermediate
reference flow channel Rb and at least one first flow chan-
nel 30 located on the other side of the corresponding
intermediate reference flow channel Rb in the first direc-
tion. That is, the body portion 3 of the present embodi-
ment includes the secondary branch flow channel 36b
that provides communication (connection) between the
corresponding intermediate reference flow channel Rb
and at least one first flow channel 30 of the first small
blocks B1a and B2a, and between the corresponding in-
termediate reference flow channel Rb and at least one
first flow channel 30 of the second small blocks B1b and
B2b.
[0048] In the present embodiment, the first small
blocks B1a and B2a, and the second small blocks B1b
and B2b each include the plurality of the first flow chan-
nels 30.
[0049] In association with the above configuration, the
body portion 3 includes connection flow channels 37a
and 37b that provide communication between the adja-
cent first flow channels 30 in each of the first small blocks
B1a and B2a, and the second small blocks B1b and B2b.
[0050] A more specific description is given herein. In
the present embodiment, the pair of secondary branch
flow channels 36b each provide communication between
the corresponding intermediate reference flow channel
Rb and the first flow channel 30 adjacent to the corre-
sponding intermediate reference flow channel Rb. That
is, one of the pair of secondary branch flow channels 36b
communicates with the first flow channel 30 adjacent to
the intermediate reference flow channel Rb in each of
the first small blocks B1a and B2a. Also, the other of the
pair of secondary branch flow channels 36b communi-
cates with the first flow channel 30 adjacent to the inter-
mediate reference flow channel Rb in each of the second
small blocks B1b and B2b.
[0051] As described above, the pair of first small blocks
B1a and B2a and the pair of second small blocks B1b
and B2b each include a plurality of first flow channels 30.
Along with this, the body portion 3 includes at least one
connection flow channel 37a, 37b that provides connec-
tion between the first flow channels 30 in each of the first
small blocks B1a and B2a (blocks on the one side of the
intermediate reference flow channel Rb in the first direc-
tion), and at least one connection flow channel 37a, 37b
that provides connection between the first flow channels
30 in each of the second small blocks B1b and B2b
(blocks on the other side of the intermediate reference
flow channel Rb in the first direction) in each of the first
large block B1 and the second large block B2 (blocks on
the one side and the other side of the reference flow
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channel Ra in the first direction). That is, the body portion
3 includes the connection flow channels 37a and 37b that
provide communication between the adjacent first flow
channels 30 in each of the first small blocks B1a and
B2a, and the second small blocks B1b and B2b.
[0052] In the present embodiment, each of the first
small blocks B1a and B2a and the second small blocks
B1b and B2b includes four first flow channels 30. The
body portion 3 of the present embodiment includes two
connection flow channels 37a and 37b that each provide
communication between the adjacent first flow channels
30 in each of the first small blocks B1a and B2a and the
second small blocks B1b and B2b.
[0053] One of the connection flow channels (hereinaf-
ter referred to as the "first connection flow channel") 37a
provides communication between the one first flow chan-
nel 30 communicating with the secondary branch flow
channel 36b and the one first flow channel (hereinafter
referred to as the "primary side first flow channel") 30,
which is adjacent to the intermediate reference flow chan-
nel Rb on the side opposite to the aforesaid first flow
channel 30. On the other hand, the other of the connec-
tion flow channels (hereinafter referred to as the "second
connection flow channel ") 37b provides communication
between the primary side first flow channel 30 commu-
nicating with the first connection flow channel 37a and a
plurality of the first flow channels (hereinafter referred to
as the "outermost first flow channels) 30, the number of
which is greater than the number of the reference flow
channel Ra and which are located on the opposite side
of the intermediate reference flow channel Rb to the pri-
mary side first flow channel 30. In the present embodi-
ment, there are three first flow channels 30 communicat-
ing with the second connection flow channel 37b. The
two first flow channels 30 except the primary side first
flow channel 30, which is one among them, communicate
with the first outflow communication flow channel 33.
[0054] The first connection flow channels 37a and the
secondary branch flow channels 37b are arranged with
a distance from each other in the second direction. In the
present embodiment, the first connection flow channel
37a extends through the other end portion of the heat
transfer plates 2 (heat transfer portion 20) in the second
direction. The second connection flow channel 37b ex-
tends through the one end portion of the heat transfer
plates 2 (heat transfer portion 20) in the second direction.
With this configuration, in each of the first small blocks
B1a and B2a and the second small blocks B1b and B2b,
the flow channel for the first fluid medium A from the
intermediate reference flow channel Rb to the first outflow
communication flow channel 33 forms a serpentine flow
channel, in which the first fluid medium A changes its
circulation direction in the second direction every time
the first fluid medium A transfers to each adjacent first
flow channel 30.
[0055] In the present embodiment, the first inflow com-
munication flow channel 32 extends from the one end in
the first direction to the reference flow channel Ra located

at the intermediate position in the first direction, and com-
municates only with the reference flow channel Ra.
[0056] Contrary to the above, the first outflow commu-
nication flow channel 33 extends from one end to the
other end in the first direction and communicates only
with each of the outermost first flow channels 30 of the
first small blocks B1a and B2a and the second small
blocks B1b and B2b. That is, in the present embodiment,
the terminal ends of the flow channels of the first fluid
medium A in the first large block B1 and the second large
block B2 are a plurality of first flow channels 30 located
in each of the first small blocks B1a and B2a and the
second small blocks B1b and B2b.
[0057] Along with this, the plurality of first flow channels
30 that are located in each of the first large block B1 and
the second large block B2, and that communicate only
with the second connection flow channel 37b in between
the intermediate reference flow channel Rb and the first
outflow communication flow channel 33.
[0058] Contrary to the above, the second inflow com-
munication flow channel 34 and the second outflow com-
munication flow channel 35 each extend from one end
to the other end in the first direction of the body portion
3. The plurality of the second flow channels 31 aligned
in the first direction each communicate with the second
inflow communication flow channel 34 and the second
outflow communication flow channel 35.
[0059] Accordingly, in the plate heat exchanger 1 of
the present embodiment, the flow channel of the first fluid
medium A is arranged in serpentine manner between the
first inflow communication flow channel 32 and the first
outflow communication flow channel 33. On the other
hand, the flow channel of the second fluid medium B is
arranged to be straight between the second inflow com-
munication flow channel 34 and the second outflow com-
munication flow channel 35.
[0060] The plate heat exchanger 1 of the present em-
bodiment includes the body portion 3 that includes the
plurality of the stacked heat transfer plates 2, as de-
scribed above. The body portion 3 includes the first flow
channels 30 for circulating the first fluid medium A, the
second flow channels 31 for circulating the second fluid
medium B, the first inflow communication flow channel
32 and the first outflow communication flow channel 33
(a pair of first communication flow channels 32 and 33)
that respectively communicate with the first flow channels
30 and allow the first fluid medium A to flow into and out
of the first flow channels 30, and the second inflow com-
munication flow channel 34 and the second outflow com-
munication flow channel 35 (a pair of second communi-
cation flow channels 34 and 35) that respectively com-
municate with the second flow channels 31 and allow the
second fluid medium B to flow into and out of the second
flow channels 31. The first flow channels 30 and the sec-
ond flow channels 31 are alternately formed with the heat
transfer plates 2 respectively therebetween. The first in-
flow communication flow channel 32, the first outflow
communication flow channel 33, the second inflow com-

13 14 



EP 2 980 519 A1

9

5

10

15

20

25

30

35

40

45

50

55

munication flow channel 34 and the second outflow com-
munication flow channel 35 respectively extend through
the heat transfer plates 2 in the first direction. The first
flow channels 30 communicate with each other so that
the flow channel for the first fluid medium A extending
from the first inflow communication flow channel 32 to
the first outflow communication flow channel 33 is
formed. At least one of the plurality of first flow channels
30 is a reference flow channel Ra serving as a starting
point of the flow channel for the first fluid medium A. The
first inflow communication flow channel 32 communi-
cates only with the reference flow channel Ra. The first
outflow communication flow channel 33 communicates
only with the plurality of first flow channels 30, the number
of which is greater than the number of the reference flow
channel Ra and which serve as terminal ends of the flow
channels of the first fluid medium A.
[0061] Thus, according to the plate heat exchanger 1
of the present embodiment, the number of the plurality
of first flow channels 30 communicating with the first out-
flow communication flow channel 33 is greater than the
number of the reference flow channels Ra. Therefore,
the cross sectional area of the flow channel for the first
fluid medium A from the first inflow communication flow
channel 32 to the first outflow communication flow chan-
nel 33 gradually increases toward the downstream side.
Whereby, the plate heat exchanger 1 having the above
configuration makes it possible to suppress increase in
pressure loss in the entire flow channel of the fist fluid
medium A, and hence achieve high heat exchange per-
formance.
[0062] In the present embodiment, at least one first
flow channel 30 located at an intermediate position in the
first direction is the reference flow channel Ra serving as
a starting point of the flow channel for the first fluid me-
dium A. The body portion 3 includes a pair of primary
branch flow channels 36a that each provide communi-
cation between the reference flow channel Ra and at
least one first flow channel 30 located in each of the first
large block B1 and the second large block B2 (blocks on
one side and the other side of the reference flow channel
Ra in the first direction). The first outflow communication
flow channel 33 communicates only with the plurality of
first flow channels 30, the number of which is greater
than the number of the reference flow channels Ra and
which serve as terminal ends of the flow channels of the
first fluid medium A in each of the first large block B1 and
the second large block B2 (blocks on the one side and
the other side of the reference flow channel Ra in the first
direction).
[0063] Thus, according to the plate heat exchanger 1
of the present embodiment, the first inflow communica-
tion flow channel 32 communicates only with the refer-
ence flow channel Ra (first flow channel 30) located at
an intermediate position in the first direction. Thus, the
first inflow communication flow channel 32 is formed to
extend up to only the intermediate position in the first
direction. Whereby, it is possible to suppress increase in

pressure loss of the first fluid medium A in the first inflow
communication flow channel 32.
[0064] The pair of primary branch flow channels 36a
provide communication between the reference flow
channel Ra and at least one first flow channel 30 located
in each of the first large block B1 and the second large
block B2 (blocks on the one side and the other side of
the reference flow channel Ra in the first direction).
Consequently , two systems are formed as flow channels
of the first fluid medium A within the body portion 3, one
including the one primary branch flow channel 36a com-
municating with the reference flow channel Ra, and the
other including the other primary branch flow channel
36a communicating with the reference flow channel Ra.
[0065] Accordingly, the length of the flow channel (the
length of the flow channel per one system) of the first
fluid medium A from the first inflow communication flow
channel 32 to the first outflow communication flow chan-
nel 33 is shortened. Whereby, the plate heat exchanger
1 having the above configuration makes it possible to
suppress increase in pressure loss in the entire flow
channel of the first fluid medium A, and hence achieve
high heat exchange performance.
[0066] In the present embodiment, a plurality of the
first flow channels 30 are provided in each of the first
large block B1 and the second large block B2 (blocks on
the one side and the other side of the reference flow
channel Ra in the first direction). In each of the first large
block B1 and the second large block B2 (blocks on the
one side and the other side of the reference flow channel
Ra in the first direction), the first flow channel 30 located
at an intermediate position in the first direction among
the plurality of the first flow channels 30 is the interme-
diate reference flow channel Rb, at which the flow chan-
nel of the first fluid medium A is branched off. The body
portion 3 includes at least one pair of secondary branch
flow channels 36b that provide communication between
the corresponding intermediate reference flow channel
Rb and at least one first flow channel 30 located in each
of the first large block B1 and the second large block B2
(blocks on the one side and the other side of the reference
flow channel Ra in the first direction). The primary branch
flow channels 36a communicate respectively with the in-
termediate reference flow channels Rb located in the first
large block B1 and the second large block B2 (blocks on
the one side and the other side of the reference flow
channel Ra in the first direction).
[0067] Accordingly, the primary branch flow channels
36a each communicate only with the intermediate refer-
ence flow channel Rb located at an intermediate position
in the first direction in each of the first large block B1 and
the second large block B2 (blocks on the one side and
the other side of the reference flow channel Ra in the first
direction). Thus, the primary branch flow channels 36a
each are formed to extend up only to the intermediate
position in the first direction in each of the first large block
B1 and the second large block B2 (blocks on the one
side and the other side of the reference flow channel Ra
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in the first direction). Therefore, it is possible to suppress
increase in pressure loss of the first fluid medium A in
the primary branch flow channels 36a.
[0068] In each of the first large block B1 and the second
large block B2 (blocks on the one side and the other side
of the reference flow channel Ra in the first direction) of
the body portion 3, two systems are formed as flow chan-
nels of the first fluid medium A, one including the one
secondary branch flow channel 36b communicating with
the intermediate reference flow channel Rb, and the other
including the other secondary branch flow channel 36b
communicating with the intermediate reference flow
channel Rb.
[0069] Accordingly, in each of the first large block B1
and the second large block B2 (blocks on the one side
and the other side of the reference flow channel Ra in
the first direction) of the body portion 3, the length of the
flow channel of the first fluid medium A from the primary
branch flow channel 36a to the first outflow communica-
tion flow channel 33 (the flow channel length per one
system) is shortened. Whereby, the plate heat exchanger
1 having the above configuration makes it possible to
further suppress increase in pressure loss in the entire
flow channel of the first fluid medium A, and hence
achieve high heat exchange performance.
[0070] A plurality of the first flow channels 30 are pro-
vided in each of the first small blocks B1a and B2a and
the second small blocks B1b and B2b in the first large
block B1 and the second large block B2 (blocks on the
one side and the other side of the reference flow channel
Ra in the first direction). A pair of the secondary branch
flow channels 36b each communicate with the one first
flow channel 30 located in each of the first small blocks
B1a and B2a and the second small blocks B1b and B2b
(blocks on the one side and the other side of the inter-
mediate reference flow channel Rb in the first direction).
The body portion 3 includes at least one connection flow
channel 37a and at least one connection flow channel
37b that each provide connection between the first flow
channels 30 in each of the first small blocks B1a and B2a
(blocks on the one side of the intermediate reference flow
channel Rb in the first direction) and at least one con-
nection flow channel 37a and at least one connection
flow channel 37b that each provide connection between
the first flow channels 30 in each of the second small
blocks B1b and B2b (blocks on the other side of the in-
termediate reference flow channel Rb in the first direc-
tion), in the first large block B1 and the second large block
B2 (blocks on the one side and the other side of the ref-
erence flow channel Ra in the first direction). The first
outflow communication flow channel 33 communicates
only with the plurality of first flow channels 30, the number
of which is greater than the number of the reference flow
channels Ra, and which communicate with each other
through the one second connection flow channel 37b
(connection flow channel) in each of the first small blocks
B1a and B2a and the second small blocks B1b and B2b
(blocks on the one side and the other side of the inter-

mediate reference flow channel Rb). Whereby, the heat
transmission area can be increased without increase in
length of the flow channel of the first fluid medium A from
the first inflow communication flow channel 32 to the first
outflow communication flow channel 33.
[0071] In particular, the body portion 3 includes the first
connection flow channels 37a each providing communi-
cation between the first flow channel 30 communicated
with the corresponding secondary branch flow channel
36b and the other first flow channel 30, and the second
connection flow channels 37b each providing communi-
cation between the plurality of the first flow channels 30
including the aforesaid other first flow channel 30, as the
connection flow channels 37a and 37b. The first connec-
tion flow channels 37a and the second connection flow
channels 37b are arranged with a distance from each
other in the second direction (the direction orthogonal to
the first direction). The first inflow communication flow
channel 32 communicates with the first flow channels 30
other than the aforesaid other first flow channel 30, of
the plurality of the first flow channels 30 connected to the
second connection flow channel 37b. With this, the flow
channel for the first fluid medium A from the reference
flow channel Ra to the second connection flow channel
37b forms a serpentine flow channel. The first fluid me-
dium A which circulates the first flow channels 30 forming
such a serpentine flow channel and the second fluid me-
dium B which circulates the second flow channels 31
adjacent to the respective first flow channels 30 are dif-
ferent from each other in heat exchanging timing. Ac-
cordingly, as the first fluid medium A flows from the up-
stream side to the downstream side, the first fluid medium
A and the second fluid medium B securely perform heat
exchange therebetween.
[0072] It is a matter of course that the plate heat ex-
changer according to the present invention is not neces-
sarily limited to the above embodiment, and can be ap-
propriately modified without departing from the gist of the
present invention.
[0073] In the plate heat exchanger 1 of the above em-
bodiment, the flow channel of the first fluid medium A in
the first large block B1 and the flow channel of the first
fluid medium A in the second large block B2 are sym-
metrically formed with reference to the reference flow
channel Ra, but the present invention is not necessarily
limited to this arrangement. The flow channel of the first
fluid medium A in the first large block B1 and the flow
channel of the first fluid medium A in the second large
block B2 may be formed unsymmetrically with reference
to the reference flow channel Ra. That is, the number of
the first flow channels 30, the arrangement of the inter-
mediate reference flow channels Rb, the arrangement of
the secondary branch flow channels 36b or the like may
be different from each other between the first large block
B1 and the second large block B2.
[0074] In the above embodiment, the first large block
B1 and the second large block B2 each are sectioned
into two small blocks (the first small block and the second
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small block) B1a, B2a, B1b and B2b with reference to
the intermediate reference flow channel Rb, but there is
no limitation thereto. For example, in each of the first
large block B1 and the second large block B2 located on
both sides of the reference flow channel Ra, all of the
first flow channels 30 may directly communicate with the
first outflow communication flow channel 33. Even in this
configuration, the first outflow communication flow chan-
nel 33 communicates only with the first flow channels 30,
the number of which is greater than the number of the
reference flow channel Ra and which serve as a terminal
end of the flow channel of the first fluid medium A. There-
fore, the cross sectional area of the flow channel of the
first fluid medium A from the first inflow communication
flow channel 32 to the first outflow communication flow
channel 33 becomes greater as it advances toward the
downstream side. Accordingly, the plate heat exchanger
having such a configuration makes it possible to sup-
press increase in pressure loss in the entire flow channel
of the first fluid medium A, and thus achieve high heat
exchange performance.
[0075] In each of the first small blocks B1a and B2a
and the second small blocks B1b and B2b of the above
embodiment, the one first flow channel 30 adjacent to
the intermediate reference flow channel Rb communi-
cates with the first flow channel 30 adjacent to this first
flow channel 30 via the first connection flow channel 37a.
However, the present invention is not necessarily limited
to this configuration. For example, as shown in Fig. 4, it
may be configured such that the secondary branch flow
channel 36b communicates with the first flow channel 30
adjacent to the intermediate reference flow channel Rb,
and the first connection flow channel 37a provides com-
munication between the first flow channel 30 communi-
cating with the secondary branch flow channel 36b and
a first group formed by a plurality of the first flow channels
30 including a first flow channel 30 adjacent to the afore-
said first flow channel 30, the number of the plurality of
the first flow channels 30 being greater than the number
of the reference flow channel Ra. And, it may be config-
ured such that the second connection flow channel 37b
provides communication between the first group and a
second group adjacent to the first group, which is formed
by a plurality of the first flow channels 30, the number of
which is greater than the number of the first flow channels
30 of the first group, and the first outflow communication
flow channel 33 communicates with the plurality of the
first flow channels 30 of the second group.
[0076] Further, it may be configured such that, on the
premise that the pair of secondary branch flow channels
36b each communicate with the plurality of the first flow
channels 30 in the first small blocks B1a and B2a and
the second small blocks B1b and B2b (blocks on the one
side and the other side of the intermediate reference flow
channel in the first direction), the body portion 3 has the
configuration mentioned below.
[0077] The body portion 3 includes: the connection flow
channel (first connection flow channel) 37a that provides

communication between the first flow channels 30 com-
municating with one secondary branch flow channels 36b
in the first small blocks B1a and B2a (blocks on the one
side of the intermediate reference flow channel Rb in the
first direction) and a plurality of the other first flow chan-
nels 30, the number of which is greater than the first flow
channels 30 communicating with the one secondary
branch flow channel 36b; and a connection flow channel
(second connection flow channel) 37b that provides com-
munication between the first flow channels 30 commu-
nicating with the other secondary branch flow channel
36b in the second small blocks B1b and B2b (blocks on
the other side of the intermediate reference flow channel
Rb in the first direction) and a plurality of the other first
flow channels 30, the number of which is greater than
the first flow channels 30 communicating with the other
secondary branch flow channel 36b, in each of the first
large block B1 and the second large block B2 (blocks on
the one side and the other side of the reference flow
channel Ra in the first direction). The first outflow com-
munication flow channel 33 communicates only with a
plurality of the other first flow channels (a plurality of the
first flow channels communicating with only with the sec-
ond connection flow channel 37b) 30 in each of the first
small blocks B1a and B2a and the second small blocks
B1b and B2b.
[0078] With the above configuration, a flow channel
communicating between the groups (blocks) of the first
flow channels 30 communicating with each other respec-
tively via the connection flow channels 37a and 37b is
formed. In this configuration, the number of the first flow
channels 30 forming the second group (the group of the
first flow channels 30) on the downstream side is greater
than the number of the first flow channels 30 forming the
first group (the group of the first flow channels 30) on the
upstream side in the circulation direction of the first fluid
medium A. Whereby, the cross sectional area of the flow
channel of the first fluid medium A from the first inflow
communication flow channel 32 to the first outflow com-
munication flow channel 33 is stepwisely increased, with
the result that the cross sectional area of the flow channel
of the first fluid medium A is not sharply increased. Ac-
cordingly, even with increase in the heat transfer plates
2 and increase in the first flow channels 30 (even with
increase in the heat transfer area contributing to the heat
exchange in the entire body portion 3), it is possible to
secure smooth circulation of the first fluid medium A,
while suppressing increase in pressure loss in the flow
channel of the first fluid medium A.
[0079] In the above embodiment, the first large block
B1 and the second large block B2 are each sectioned
into the first small blocks B1a and B2a and the second
small blocks B1b and B2b, only, but there is no limitation
thereto. For example, the first small blocks B1a and B2a
and the second small blocks B1b and B2b may be further
sectioned into smaller blocks. However, even in this
case, the first outflow communication flow channel 33
communicates only with a plurality of the first flow chan-
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nels 30, the number of which is greater than the number
of the reference flow channel Ra, and which serve as a
terminal end of the flow channel of the first fluid medium
A within each sectioned block.
[0080] In the above embodiment, in the first small
blocks B1a and B2a and the second small blocks B1b
and B2b, these first flow channels 30 sequentially com-
municate with each other to allow the flow channel of the
first fluid medium A to be formed in serpentine manner,
but there is no limitation thereto. For example, it may be
configured such that the first small blocks B1a and B2a
and the second small blocks B1b and B2b each encom-
pass a plurality of first flow channels 30, and all of the
plurality of the first flow channels 30 communicate with
the secondary branch flow channels 36b and the first
outflow communication flow channel 33. In this way, the
first fluid medium A flows from the secondary branch flow
channels 36b into the plurality of the first flow channels
30, then circulates in the plurality of the first flow channels
30, and then flows out of the first outflow communication
flow channel 33. In such a way in which the first fluid
medium A is circulated in the plurality of the first flow
channels 30, a large heat transfer area can be secured
without extending the length of the flow channel of the
first fluid medium A, and thereby a high heat exchange
can be achieved.
[0081] The body portion 3 of the above embodiment
includes a pair of primary branch flow channels 36a, but
there is no limitation thereto. The body portion 3 may
include two or more pairs of primary branch flow channels
36a. That is, the body portion 3 may include at least a
pair of primary branch flow channels 36a.
[0082] In this case, the second pair of primary branch
flow channels 36a each communicate only with the first
flow channel 30 located in an area (second area) outside,
with reference to the reference flow channel Ra, of the
area (first area) in which the flow channel of the first fluid
medium A with the first pair of primary branch flow chan-
nels 36a serving as a starting point is located. A plurality
of the first flow channels 30, which serve as a terminal
end of the flow channel of the first fluid medium A with
the primary branch flow channel 36a (one of the second
pair of the primary branch flow channels 36a) serving as
a starting point on the one side of the reference flow chan-
nel Ra in the first direction, and a plurality of the first flow
channels 30, which serve as a terminal end of the flow
channel of the first fluid medium A with the primary branch
flow channel 36a (the other of the second pair of the
primary branch flow channels 36a) serving as a starting
point on the other side of the reference flow channel Ra
in the first direction communicate with the first outflow
communication flow channel 33. In this case, the flow
channel of the first fluid medium A that is located on the
one side of the reference flow channel Ra in the first
direction and has the primary branch flow channel 36a
(one of the second pair of primary branch flow channels
36a) serving as a starting point, and the flow channel of
the first fluid medium A that is located on the other side

of the reference flow channel Ra in the first direction and
has the primary branch flow channel 36a (the other of
the second pair of primary branch flow channels 36a) are
both arranged in the second area. In the flow channel of
the first fluid medium A with the second pair of the primary
branch flow channels 36a serving as a starting point, the
number of the plurality of the first flow channels 30 which
serve as a terminal end of this flow channel is greater
than the number of the reference flow channel Ra.
[0083] That is, it may be configured such that the nth
pair of primary branch flow channels 36a communicate
only with the first flow channels 30 located in an area (the
nth area) outside of the nth - 1 area of the body portion
3, and the flow channel of the first fluid medium A with
the nth pair of primary branch flow channels 36a serving
as a starting point is located in the nth area, in which n
is natural number.
[0084] In the above embodiment, the plurality of the
second flow channels 31 each communicate with the sec-
ond inflow communication flow channel 34 and the sec-
ond outflow communication flow channel 35, and the flow
channel of the second fluid medium B that connects the
second inflow communication flow channel 34 and the
second outflow communication flow channel 35 is formed
to be straight, but there is no limitation thereto. For ex-
ample, the flow channel of the second fluid medium B
that connects the second inflow communication flow
channel 34 and the second outflow communication flow
channel 35 may be formed in serpentine manner in the
same manner as the flow channel of the first fluid medium
A. That is, the flow channel of the second fluid medium
B may be branched off at least at one place on each of
the one side and the other side of the body portion 3 in
the first direction, in the same manner as the flow channel
of the first fluid medium A, and the second outflow com-
munication flow channel 35 may communicate only with
the second flow channel 31 that is located on each of the
one side and the other side in the first direction in the
body portion 3, and that is a terminal end of the flow
channel through which the second fluid medium B circu-
lates. Also, in this case, it may be configured such that
a flow channel which serves as a branching position of
the flow channel of the second fluid medium B is provided,
and the body portion 3 is sectioned into small blocks with
reference to this flow channel so that the circulation route
of the second fluid medium B may be branched off at
least at two places.

REFERENCE SIGNS LIST

[0085]

1 Plate Heat Exchanger
2 Heat Transfer Plate
3 Body Portion
4 First End Plate (End Plate)
5 Second End Plate (End Plate)
20 Heat Transfer Portion
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21 Fitting Portion
30 First Flow Channel
31 Second Flow Channel
32 First Inflow Communication Flow Channel

(One First Communication Flow Channel)
33 First Outflow Communication Flow Channel

(Another First Communication Flow Chan-
nel)

34 Second Inflow Communication Flow Chan-
nel (One Second Communication Flow
Channel)

35 Second Outflow Communication Flow
Channel (Another Second Communication
Flow Channel)

36a Primary Branch Flow Channel
36b Secondary Branch Flow Channel
36c Tertiary Branch Flow Channel
37a First Connection Flow Channel (Connec-

tion Flow Channel)
37b Second Connection Flow Channel (Con-

nection Flow Channel)
40, 50 Sealing Portion
41, 51 Fitting Portion
A First Fluid Medium
B Second Fluid Medium
B1 First Large Block (Block)
B2 Second Large Block (Block)
B1a, B2a First Small Block (Block)
B1b, B2b Second Small Block (Block)
B1a, B2a First Small Block (Block)
Ra Reference Flow Channel
Rb Intermediate Reference Flow Channel

Claims

1. A plate heat exchanger comprising a body portion
that includes a plurality of heat transfer plates
stacked on each other, the body portion further in-
cluding a plurality of first flow channels that circulate
a first fluid medium, a plurality of second flow chan-
nels that circulate a second fluid medium, a pair of
first communication flow channels that communicate
with the plurality of the first flow channels and allow
the first fluid medium to flow into and out of the plu-
rality of the first flow channels, a pair of second com-
munication flow channels that communicate with the
plurality of the second flow channels and allow the
second fluid medium to flow into and out of the plu-
rality of the second flow channels, the plurality of the
first flow channels and the plurality of the second
flow channels being alternately formed with the plu-
rality of the heat transfer plates being respectively
interposed therebetween, and the pair of first com-
munication flow channels and the pair of second
communication flow channels extending in the
stacked direction of the plurality of the heat transfer
plates through the plurality of the heat transfer plates,

wherein the plurality of the first flow channels com-
municate with each other to form a flow channel of
the first fluid medium from one of the pair of first
communication flow channels to the other of the pair
of first communication flow channels,
wherein at least one of the plurality of the first flow
channels is a reference flow channel that serves as
a starting point of the flow channel of the first fluid
medium,
wherein the one of the pair of first communication
flow channels communicates only with the reference
flow channel, and
wherein the other of the pair of first flow channels
communicates only with a plurality of the first flow
channels, the number of the plurality of the first flow
channels being greater than the number of the ref-
erence flow channel, and the plurality of the first flow
channels serving as a terminal end of the flow chan-
nel of the first fluid medium.

2. The plate heat exchanger according to claim 1,
wherein at least one the plurality of the first flow chan-
nels located at an intermediate position in the
stacked direction of the plurality of the heat transfer
plates is a reference flow channel which serves as
a starting point of the flow channel of the first fluid
medium,
wherein the body portion includes at least one pair
of primary branch flow channels that provide com-
munication between the reference flow channel and
at least one first flow channel located on each of the
one side and the other side of the reference flow
channel in the stacked direction of the plurality of the
heat transfer plates, and
wherein the other of the pair of first communication
flow channels communicates only with a plurality of
first flow channels which serve as a terminal end of
the flow channel of the first fluid medium on each of
the one end and the other end of the reference flow
channel in the stacked direction of the plurality of the
heat transfer plates, the number of the plurality of
first flow channels being greater than the number of
the reference flow channel.

3. The plate heat exchanger according to claim 2,
wherein a plurality of the first flow channels are pro-
vided on each of the one side and the other side of
the reference flow channel in the stacked direction
of the plurality of the heat transfer plates,
wherein, on each of the one side and the other side
of the reference flow channel in the stacked direction
of the plurality of the heat transfer plates, the first
flow channel of the plurality of the first flow channels
located at an intermediate position in the stacked
direction of the plurality of the heat transfer plates is
an intermediate reference flow channel that serves
as a branching position of the flow channel of the
first fluid medium,
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wherein the body portion includes a pair of second-
ary branch flow channels that provide communica-
tion between the corresponding intermediate refer-
ence flow channel and at least one first flow channel
located on each of the one side and the other side
of the intermediate reference flow channel in the
stacked direction of the plurality of the heat transfer
plates, and
wherein the pair of primary branch flow channels re-
spectively communicate with the corresponding in-
termediate reference flow channels located respec-
tively on the one side and the other side of the ref-
erence flow channel in the stacked direction of the
plurality of the heat transfer plates.

4. The plate heat exchanger according to claim 3,
wherein a plurality of the first flow channels are pro-
vided on each of the one side and the other side of
the intermediate reference flow channel in the
stacked direction of the plurality of the heat transfer
plates on each of the one side and the other side of
the reference flow channel in the stacked direction
of the plurality of heat transfer plates,
wherein each of the pair of secondary branch flow
channels communicates with one first flow channel
located on each of the one side and the other side
of the intermediate reference flow channel in the
stacked direction of the plurality of heat transfer
plates,
wherein the body portion includes at least one con-
nection flow channel that connects the first flow
channels with each other on one side of the interme-
diate reference flow channel in the stacked direction
of the plurality of heat transfer plates, and at least
one connection flow channel that connects the first
flow channels with each other on the other side of
the intermediate reference flow channel in the
stacked direction of the plurality of heat transfer
plates, on each of the one side and the other side of
the reference flow channel in the stacked direction
of the plurality of heat transfer plates, and
wherein the other of the pair of first communication
flow channels communicates only with a plurality of
first flow channels which communicate with each oth-
er via one connection flow channel on each of the
one side and the other side of the intermediate ref-
erence flow channel in the stacked direction of the
plurality of heat transfer plates, the number of the
plurality of first flow channels being greater than the
number of the reference flow channel.

5. The plate heat exchanger according to claim 4,
wherein the body portion includes, as connection
flow channels, a first connection flow channel that
provides communication between the first flow chan-
nel communicating with the secondary branch flow
channel and another first flow channel, and a second
connection flow channel that communicates a plu-

rality of the first flow channels including the other first
flow channel with each other,
wherein the first connection flow channel and the
second connection flow channel are arranged with
a distance from each other in a direction orthogonal
to the stacked direction of the plurality of the heat
transfer plates, and
wherein the other of the pair of first communication
flow channels communicates with the first flow chan-
nels other than the other first flow channel, of the
plurality of the first flow channels being connected
to the second connection flow channel.

6. The plate heat exchanger according to claim 3,
wherein a plurality of the first flow channels are pro-
vided on each of the one side and the other side of
the intermediate reference flow channel in the
stacked direction of the plurality of heat transfer
plates, on each of the one side and the other side of
the reference flow channel in the stacked direction
of the plurality of heat transfer plates,
wherein each of the pair of secondary branch flow
channels communicates with a plurality of the first
flow channels located on each of the one side and
the other side of the intermediate reference flow
channel in the stacked direction of the plurality of
heat transfer plates;
wherein the body portion includes, on each of the
one side and the other side of the reference flow
channel in the stacked direction of the plurality of
heat transfer plates, a connection flow channel that
connects the plurality of the first flow channels com-
municating with one of the pair of the secondary
branch flow channels and a plurality of the other first
flow channels, the number of the plurality of the other
first flow channels being greater than the number of
the plurality of the first communication flow channels
communicating with the one of the pair of the sec-
ondary branch flow channels on one side of the in-
termediate reference flow channel in the stacked di-
rection of the plurality of the heat transfer plates, and
a connection flow channel that connects the plurality
of the first flow channels communicating with the oth-
er of the pair of the secondary branch flow channels
and a plurality of the other first flow channels, the
number of the plurality of the other first flow channels
being greater than the number of the plurality of the
first communication flow channels communicating
with the other of the pair of the secondary branch
flow channels on the other side of the intermediate
reference flow channel in the stacked direction of the
plurality of the heat transfer plates, and
wherein the other of the first communication flow
channels communicates only with the plurality of the
other first flow channels located on each of the one
side and the other side of the intermediate reference
flow channel in the stacked direction of the plurality
of heat transfer plates.
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