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(54) Plate-type heat exchanger and method of its production

(57) In a plate-type heat exchanger provided with a
plurality of heat exchanger elements (4) each construct-
ed of a pair of elongated plates (2, 3) each of which is
provided with a pair of inlet/outlet openings (1) in its op-
posite end portions, a corrugated spacer member (5) for
reinforcing each of the inlet/outlet openings (1) is re-
duced in weight and improved in heat exchanging prop-

erties. The spacer member (5) assuming an annular cor-
rugated shape is interposed between vertically aligned
adjacent ones of the inlet/outlet openings (1) of the
stacked elongated plates (2, 3) in the heat exchanger
element (4). This corrugated spacer member (5) is con-
structed of a metal plate corrugated over its entire cir-
cumference.



EP 1 083 398 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a plate-type
heat exchanger and a method of its production, wherein
the heat exchanger: is excellent in resistance to pres-
sure; is reduced in weight; is improved in thermal trans-
fer efficiency in its corrugated spacer members; and,
comprises a plurality of heat exchanger elements
stacked on top of each other in layers, wherein each of
these elements comprises a plurality of parallel dish-like
elongated plates which are spaced apart from each oth-
er through the corrugated spacer members.
[0002] In a conventional plate-type heat exchanger, a
flat fluid flow passage is formed by connecting a pair of
elongated dish-like plates with each other in their pe-
ripheral edge portions. Each of these dish-like elongat-
ed plates is provided with a pair of heat-exchanging me-
dium inlet/outlet openings in its opposite end portions.
Further, in the interior of the heat exchanger, a reinforc-
ing spacer or reinforcement 8 such as shown in Fig. 9
has its upper and lower surfaces soldered to the corre-
sponding surfaces of the dish-like plates in the vicinities
or peripheral areas of the inlet/outlet openings of the
dish-like plates, so that a heat exchanger element 4 is
constructed of such pair of the dish-like plates and the
reinforcements 8 interposed therebetween. Incidentally,
in the reinforcement 8 shown in Fig. 9, the upper surface
and the lower surface thereof mentioned above are op-
positely disposed from each other in the width direction
of the reinforcement 8. The heat exchanger elements 4
thus constructed are then stacked on top of each other
in layers to form the conventional heat exchanger.
[0003] The reinforcement 8 mounted inside the heat
exchanger element 4 assumes a substantially horse-
shoe-like shape as shown in Fig. 9. With this reinforce-
ment 8, a half the circumference or peripheral area of
the inlet/outlet opening of the dish-like plate is blocked
with respect to a heat-exchanging medium or fulid.
[0004] The reinforcement 8 serving as the conven-
tional horseshoe-like spacer such as shown in Fig. 9 re-
inforces only a half of a peripheral edge portion of the
inlet/outlet opening. In other words, the remaining half
of such peripheral edge portion of the inlet/outlet open-
ing remains poor in mechanical strength.
[0005] Particularly, in this plate-type heat exchanger,
it is necessary to apply pressure onto a plurality of its
heat exchanger elements in the width direction thereof
when these elements are stacked on top of each other
in layers in their soldering process and like fastening
processes.
[0006] In this case, however, it is difficult to uniformly
connect the edge portions of the inlet/outlet openings of
these elements with each other, because a half the edge
portion of each of these inlet/outlet openings lacks the
reinforcement 8. Further, these inlet/outlet openings of
the heat exchanger elements are relatively poor in re-
sistance to pressure.
[0007] Further, the reinforcement 8 is heavy for its

size, and, makes it difficult to realize any substantial
weight reduction of the heat exchanger as a whole. Fur-
ther, the reinforcement 8 itself makes substantially no
contribution to improvements in heat exchanging per-
formance of the heat exchanger.
[0008] Under such circumstances, the present inven-
tion was made to solve the above problems inherent in
the conventional heat exchangers.
[0009] Consequently, it would be desirable to be able
to provide a plate-type heat exchanger and a method of
its production, wherein: the plate-type heat exchanger
is sufficiently reinforced in its inlet/outlet openings of a
plurality of heat exchanger elements; and, these heat
exchanger elements are reduced in weight and im-
proved in their heat transfer properties, wherein, more
specifically, each of its spacer members is reduced in
heat capacity, which improves the spacer member itself
in soldering properties and also in heat transfer proper-
ties relative to the elongated plates of the heat exchang-
er elements.
[0010] It would also be desirable to be able to provide
a plate-type heat exchanger and a method of its produc-
tion, wherein: a fluid smoothly flows from one of a pair
of inlet/outlet openings of the plate-type heat exchanger
to the other of these inlet/outlet openings; and, resist-
ance to flow of the fluid is minimized.
[0011] In accordance with a first aspect of the present
invention, there is provided:

in a plate-type heat exchanger comprising a plural-
ity of heat exchanger elements each constructed of
a pair of elongated plates at least one of which as-
sumes a dish-like shape, each of the elongated
plates being provided with a pair of inlet/outlet open-
ings in its opposite end portions to permit a heat-
exchanging medium to pass therethrough, the elon-
gated plates being connected with each other in
their peripheral edge portions, the elements being
stacked on top of each other in layers so as to have
their inlet/outlet openings aligned with each other in
a manner such that each of the elements forms
therein a flat fluid passage extending from one of
the inlet/outlet openings to the other of the inlet/out-
let openings, the improvement wherein:
a substantially planar and annular corrugated spac-
er member is interposed between adjacent ones of
the inlet/outlet openings of each of the elements to
connect the pair of the elongated plates of each of
the elements in peripheral edge portions of the inlet/
outlet openings through a brazing process or a sol-
dering process; and
the corrugated spacer member is constructed of a
corrugated metal plate assuming an elongated
shape at least a part of which has the direction of
the amplitude of its corrugation coincide with the di-
rection of the thickness of each of the elements.

[0012] In this plate-type heat exchanger, since the
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corrugated spacer member is constructed of the corru-
gated metal plate assuming a planar annular shape, it
is possible to uniformly hold the inlet/outlet openings of
the heat exchanger elements. Due to such uniform hold-
ing of the inlet/outlet openings of the elements, it is pos-
sible to improve the plate-type heat exchanger of the
present invention in resistance to pressure and also in
reliability in its connection portions connected through
a brazing process or a soldering process. Further, it is
possible for the plate-type heat exchanger of the present
invention to realize a considerable reduction in weight.
In operation, in the plate-type heat exchanger of the
present invention, when the heat-exchanging medium
passes through the corrugated spacer member, heat
transfer is enhanced due to the corrugated shape of the
spacer member, i.e., due to its sufficient stirring action
and effect. Further, the spacer member of the present
invention is small in heat capacity, which makes it pos-
sible to braze or solder the spacer member to each of
the elongated plates in an easy manner.
[0013] In accordance with a second aspect of the
present invention, there is provided:

the plate-type heat exchanger as set forth in the
first aspect of the present invention, wherein the corru-
gated spacer member has the direction of the amplitude
of its corrugation coincide with the direction of the thick-
ness of each of the heat exchanger elements over the
entire circumference of the corrugated spacer member.
[0014] In accordance with a third aspect of the present
invention, there is provided:

the plate-type heat exchanger as set forth in the
fist or the second aspect of the present invention, where-
in the corrugated spacer member is constructed of an
elongated corrugated strip member having been formed
into an annular shape.
[0015] In accordance with a fourth aspect of the
present invention, there is provided:

the plate-type heat exchanger as set forth in the
second aspect of the present invention, wherein the
metal plate to be formed into the corrugated spacer
member is punched to produce an annular spacer blank,
and then the spacer blank is corrugated to form the cor-
rugated spacer member.
[0016] In accordance with a fifth aspect of the present
invention, there is provided:

the plate-type heat exchanger as set forth in the
first aspect of the present invention, wherein: a substan-
tially half the circumference of the corrugated spacer
member has the direction of the amplitude of its corru-
gation coincide with the direction of the thickness of the
heat exchanger element to form a first corrugated por-
tion; the substantially remaining half the circumference
of the corrugated spacer member has the direction of
the amplitude of its corrugation coincide with the direc-
tion of the radius of the corrugated spacer member to
form a second corrugated portion; and, the second cor-
rugated portion is disposed adjacent to an outer edge
side of one of opposite end portions of the heat exchang-

er element, which opposite end portions lie on a longi-
tudinal axis of the heat exchanger element.
[0017] In the plate-type heat exchanger according to
this fifth aspect of the present invention, it is possible to
prevent the heat-exchanging medium having received
in the heat exchanger element through the second cor-
rugated portion of the spacer member from flowing out
of this second corrugated portion of the spacer member,
which makes it possible to smoothly flow the heat-ex-
changing medium from one of the inlet/outlet openings
to the other, whereby the plate-type heat exchanger of
the present invention is reduced in resistance to flow
and improved in heat transfer efficiency.
[0018] In accordance with a sixth aspect of the
present invention, there is provided:

the plate-type heat exchanger as set forth in the
fifth aspect of the present invention, wherein the corru-
gated spacer member is formed into an integral entity,
and has the first corrugated portion twisted through an
angle of substantially 90 degrees relative to the second
corrugated portion.
[0019] In the plate-type heat exchanger according to
this sixth aspect of the present invention, it is possible
to simultaneously produce both the first and the second
corrugated portions of the corrugated spacer member
by using a single piece of the spacer member, which
makes it possible to provide the corrugated spacer
member simple in construction and excellent in perform-
ance.
[0020] In accordance with a seventh aspect of the
present invention, there is provided:

a method for producing a plate-type heat exchang-
er, wherein the heat exchanger comprising a plural-
ity of heat exchanger elements each constructed of
a pair of elongated plates at least one of which as-
sumes a dish-like shape, each of the elongated
plates being provided with a pair of inlet/outlet open-
ings in its opposite end portions to permit a heat-
exchanging medium to pass therethrough, the elon-
gated plates being connected with each other in
their peripheral edge portions, the heat exchanger
elements being stacked on top of each other in lay-
ers so as to have their inlet/outlet openings aligned
with each other in a manner such that each of the
heat exchanger elements forms therein a flat fluid
passage extending from one of the inlet/outlet
openings to the other of the inlet/outlet openings,
wherein a substantially planar and annular corru-
gated spacer member is interposed between adja-
cent ones of the inlet/outlet openings of each of the
heat exchanger elements to connect the pair of the
elongated plates of each of the heat exchanger el-
ements in peripheral edge portions of the inlet/outlet
openings through a brazing process or a soldering
process, wherein the corrugated spacer member is
constructed of a corrugated metal plate assuming
an elongated shape at least a part of which has the
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direction of the amplitude of its corrugation coincide
with the direction of the thickness of each of the heat
exchanger elements, the method comprising the
steps of:
having a plurality of the heat exchanger elements
stacked on top of each other in layers so as to have
them brought into press contact with other; and
connecting the heat exchanger elements with each
other by a brazing process or by a soldering proc-
ess.

[0021] In accordance with an eighth aspect of the
present invention, there is provided:

the method for producing the plate-type heat ex-
changer as set forth in the seventh aspect of the present
invention, wherein the corrugated spacer member has
the direction of the amplitude of its corrugation coincide
with the direction of the thickness of each of the heat
exchanger elements over the entire circumference of
the corrugated spacer member.
[0022] In accordance with a ninth aspect of the
present invention, there is provided:

the method for producing the plate-type heat ex-
changer as set forth in the seventh or the eighth aspect
of the present invention, wherein the corrugated spacer
member is constructed of an elongated corrugated strip
member having been formed into an annular shape.
[0023] In accordance with a tenth aspect of the
present invention, there is provided:

the method for producing the plate-type heat ex-
changer as set forth in the eighth aspect of the present
invention, wherein the metal plate to be formed into the
corrugated spacer member is punched to produce an
annular spacer blank, and then the spacer blank is cor-
rugated to form the corrugated spacer member.
[0024] In accordance with an eleventh aspect of the
present invention, there is provided:

the method for producing the plate-type heat ex-
changer as set forth in the seventh aspect of the present
invention, wherein: a substantially half the circumfer-
ence of the corrugated spacer member has the direction
of the amplitude of its corrugation coincide with the di-
rection of the thickness of the heat exchanger element
to form a first corrugated portion; the substantially re-
maining half the circumference of the corrugated spacer
member has the direction of the amplitude of its corru-
gation coincide with the direction of the radius of the cor-
rugated spacer member to form a second corrugated
portion; and, the second corrugated portion is disposed
adjacent to an outer edge side of one of opposite end
portions of the element, which opposite end portions lie
on a longitudinal axis of the heat exchanger element.
[0025] In accordance with a twelfth aspect of the
present invention, there is provided:

the method for producing the plate-type heat ex-
changer as set forth in the eleventh aspect of the present
invention, wherein the corrugated spacer member is
formed into an integral entity, and has the first corrugat-

ed portion twisted through an angle of substantially 90
degrees relative to the second corrugated portion.
[0026] In the drawings:

Fig. 1 is an exploded perspective view of an essen-
tial part of the plate-type heat exchanger of the
present invention;
Fig. 2 is a longitudinal sectional view of the essential
part of the plate-type heat exchanger of the present
invention shown in Fig. 1;
Fig. 3(a) is a perspective view of a second embod-
iment of a corrugated spacer member used in the
heat exchanger of the present invention shown in
Fig. 1;
Fig. 3(b) is an enlarged perspective view of an es-
sential part of the corrugated spacer member
shown in Fig. 3(a);
Fig. 4 is a plan view of a third embodiment of the
corrugated spacer member shown in Fig. 1;
Fig. 5 is a side view of the third embodiment of the
corrugated spacer member shown in Fig. 4;
Fig. 6 is a perspective view of a corrugated member
from which the corrugated spacer member of the
present invention shown in Fig. 1 is formed, illus-
trating a first step of a method for producing the cor-
rugated spacer member of the plate-type heat ex-
changer shown in Fig. 1;
Fig. 7 is a perspective view of the corrugated spacer
member formed from the corrugated member
shown in Fig. 6, illustrating a second step of the
method for producing the corrugated spacer mem-
ber of the plate-type heat exchanger shown in Fig.
1;
Fig. 8 is a perspective view of the corrugated spacer
member formed from the corrugated member
shown in Fig. 6, illustrating a second embodiment
of the method for producing the corrugated spacer
member of the plate-type heat exchanger shown in
Fig. 1; and
Fig. 9 is a perspective view of the conventional
spacer member or reinforcement.

[0027] Now, best modes of the present invention will
be described in detail with reference to the accompany-
ing drawings.
[0028] Shown in Fig. 1 is a perspective view of an es-
sential part of a heat exchanger elements 4 used in a
plate-type heat exchanger according to a first aspect of
the present invention. This essential part of the heat ex-
changer element 4 is shown also in longitudinal section
in Fig. 2.
[0029] In the plate-type heat exchanger of the present
invention, as is clear from Fig. 1, an upper one 2 of a
pair of elongated plates 2, 3 assumes a reversed dish-
like shape provided with a pair of inlet/outlet through-
holes or openings 1 in its opposite end portions which
lie on a longitudinal axis of this upper elongated plate 2.
Each of the inlet/outlet openings 1 of the upper one 2 of
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the elongated plates 2, 3 has its peripheral edge portion
bulged upward as viewed in Fig. 1 to form a hollow bulg-
ing portion 9. Further, the upper elongated plate 2 is pro-
vided with a small horizontal flange portion in its outer
peripheral portion.
[0030] On the other hand, the other (i.e., lower one)
3 of the elongated plates 2, 3 has its outer peripheral
portion aligned with the corresponding outer peripheral
horizontal flange portion of the upper elongated plate 2,
and has its inlet/outlet openings 1 aligned with the cor-
responding inlet/outlet openings 1 of the upper elongat-
ed plate 2. The outer peripheral portion of the lower elon-
gated plate 3 is bent upwardly as viewed in Fig. 1 to form
a small vertical flange portion. In the assembly operation
of the plate-type heat exchanger of the present inven-
tion, an inner surface of the vertical flange portion of the
lower elongated plate 3 is brought into contact with an
outer peripheral edge portion of the horizontal flange
portion of the upper elongated plate 2. Then, the vertical
flange portion of the lower elongated plate 3 is turned
radially inwardly to have its inner surface brought into
press-contact with an upper surface of the horizontal
flange portion of the upper elongated plate 2 over the
entire peripheral portion of the lower elongated plate 3,
so that the upper elongated plate 2 is firmly fastened to
the corresponding lower elongated plate 3. In this as-
sembly operation, each of the corrugated spacer mem-
bers 5 is interposed between the elongated plates 2 and
3 so as to be disposed inside the hollow bulging portion
9 of each of the inlet/outlet openings 1 of the heat ex-
changer element 4.
[0031] This corrugated spacer member 5 is construct-
ed of a metal plate assuming a corrugated elongated
shape, which has the direction of the amplitude of its
corrugation coincide with the direction of the thickness
of the heat exchanger element 4 over the entire circum-
ference of the spacer member 5. In production of the
corrugated spacer member 5, for example, first of all, as
shown in Fig. 6, a straight elongated metal plate is
formed, and corrugated to have its corrugation lie in a
vertical plane. After that, as shown in Fig. 7, the elon-
gated metal plate thus corrugated is formed into an an-
nular shape as a whole, in which opposite end portions
of the metal plate are brought into contact with each oth-
er, or oppositely disposed from each other through a
slight clearance "t". Alternatively, as shown in Fig. 8, the
corrugated spacer member 5 is constructed of an annu-
lar spacer blank having been punched out of a metal
plate and corrugated over its entire circumference.
[0032] As for the shape of the corrugation, the corru-
gated spacer member 5 may assume trapezoidal corru-
gation shapes, square corrugation shapes, or smooth
sinusoidal corrugation shapes.
[0033] In the heat exchanger element 4 shown in Fig.
2, the amplitude of the corrugation of the corrugated
spacer member 5 is half the distance between the elon-
gated plates 2, 3 of each of the heat exchanger elements
4, provided that the corrugated spacer member 5 has

both the upper surfaces of its crest portions and the low-
er surfaces of its root portions brought into contact with
an inner surface of the upper elongated plate 2 and an
inner surface of the lower elongated plate 3, respective-
ly. In this first embodiment of the corrugated spacer
member 5 shown in Fig. 1, the direction of the amplitude
of its corrugation coincides with the direction of the thick-
ness of each of the elongated plates 2, 3. Further, in this
first embodiment of the corrugated spacer member 5,
the corrugation of the corrugated spacer member 5 does
not very in pitch over its entire circumstance. As shown
in Fig. 5, however, it is also possible for the corrugated
spacer member 5 to have its corrugation vary in pitch
so as to have a pitch P1 and a pitch P2 . Further, in the
first embodiment of the corrugated spacer member 5
shown in Fig. 1, though the corrugated spacer member
5 is constructed of a single piece of an annular article,
it is also possible for the corrugated spacer member 5
to be constructed of a pair of semicircular articles which
have their opposite end portions connected with each
other to form an annular shape.
[0034] As is clear from Fig. 1, in the assembly opera-
tion of the plate-type heat exchanger of the present in-
vention, the corrugated spacer members 5 are mounted
inside the bulging portions 9 of the inlet/outlet openings
1 of each of the heat exchanger elements 4. At this time,
an inner fin member 12 is also mounted inside each of
the heat exchanger elements 4. Then, as shown in Fig.
2, a plurality of the heat exchanger elements 4 thus con-
structed are stacked on top of each other in layers. At
this time, an outer fin member 13 is interposed between
adjacent ones of the thus stacked heat exchanger ele-
ments 4 to complete the assembly operation of the heat
exchanger of the present invention. Incidentally, as
shown in Fig. 2, the lowermost one of the lower elongat-
ed plates 3 is not provided with the inlet/outlet openings
1. Further, as shown in Fig. 1, the uppermost one of the
upper elongated plates 2 has its upper surface disposed
adjacent to an upper end plate 10 which has a pair of
its openings aligned with the inlet/outlet openings 1 of
the heat exchanger elements 4 having been stacked.
Disposed adjacent to an upper surface of each of the
pair of the openings of the upper end plate 10 is a boss
member 14.
[0035] In operation, as shown in Fig. 2, the plate-type
heat exchanger of the present invention having the
above construction receives the heat-exchanging medi-
um, for example such as a high-temperature fluid and
the like in one of its inlet/outlet openings 1 (the other of
the inlet/outlet openings 1 is not shown) . The high-tem-
perature fluid thus received flows into the interior of each
of the heat exchanger elements 4, so that heat exchang-
ing is conducted between: the high-temperature fluid
passing through the interior of each of the heat exchang-
er elements 4; and, a cooling air or water passing out-
side each of the heat exchanger elements 4.
[0036] Figs. 3(a) and 3(b) show a second embodi-
ment of the corrugated spacer member 5 mounted in

7 8



EP 1 083 398 A1

6

5

10

15

20

25

30

35

40

45

50

55

the plate-type heat exchanger of the present invention,
wherein Fig. 3(a) shows a perspective view of the sec-
ond embodiment of the corrugated spacer member 5 as
a whole, and Fig. 3(b) shows an enlarged perspective
view of an essential part of the second embodiment of
the corrugated spacer member 5.
[0037] This second embodiment of the corrugated
spacer member 5 has its half constructed of a first cor-
rugated portion 6 and the remaining half thereof con-
structed of a second corrugated portion 7. As is clear
from Fig. 3(a), the second corrugated portion 7 of the
spacer member 5 has the direction of the amplitude of
its corrugation coincide with the direction of the radius
of the corrugated spacer member 5. On the other hand,
the first corrugated portion 6 of the spacer member 5
has the direction of the amplitude of its corrugation co-
incide with a direction perpendicular to the plane of the
spacer member 5. In this second embodiment of the cor-
rugated spacer member 5, its first corrugated portion 6
is integrally connected with the corresponding second
corrugated portion 7 through a pair of twisted portions
11. In other words, in each of these twisted portions 11,
the first corrugated portion 6 is twisted through an angle
of substantially 90 degrees relative to the corresponding
second corrugated portion 7. In installation, the second
corrugated portion 7 of the spacer member 5 is disposed
adjacent to each of opposite end portions of the heat
exchanger elements 4, wherein these opposite end por-
tions lie on the longitudinal axis of the heat exchanger
element 4. On the other hand, the first corrugated por-
tion 6 of the spacer member 5 is disposed adjacent to
an intermediate portion of the heat exchanger element
4. Due to the above arrangement, it is possible to pre-
vent the heat-exchanging medium having entered each
of the heat exchanger elements 4 from flowing out
through the second corrugated portion 7 of the spacer
member 5, which makes it possible for the heat-ex-
changing medium to smoothly flow from one of the inlet/
outlet openings 1 to the other of the inlet/outlet openings
1.
[0038] Fig. 4 shows a third embodiment of the corru-
gated spacer member 5 of the plate-type heat exchang-
er of the present invention. In this third embodiment of
the corrugated spacer member 5, the second corrugat-
ed portion 7 of the spacer member 5 is smaller in pitch
than the corresponding first corrugated portion 6 of the
same spacer member 5. Also in this case, the second
corrugated portion 7 of the spacer member 5 is disposed
adjacent to each of the opposite edge portions of the
heat exchanger element 4, wherein these opposite edge
portions lie on the longitudinal axis of the heat exchang-
er element 4. Due to the above arrangement, the heat-
exchanging medium passing through the second corru-
gated portion 7 of the spacer member 5 is smaller in flow
rate than that passing through the first corrugated por-
tion 6 of the same spacer member 5.
[0039] The plate-type heat exchanger of the present
invention having the above construction has the follow-

ing action and effect: namely, since its planar spacer
member 5 is constructed of the annular metal plate hav-
ing been corrugated, it is possible to uniformly hold and
connect the inlet/outlet openings 1 of the heat exchang-
er elements 4 with each other through these planar
spacer members 5, which improves the plate-type heat
exchanger of the present invention in resistance to pres-
sure and in reliability in its brazed or soldered connec-
tion portions. Further, since the corrugated spacer mem-
ber 5 preventing the inlet/outlet opening 1 from deform-
ing is constructed of the corrugated annular article, it is
possible for the heat exchanger element 4 to realize a
considerable weight reduction. Furthermore, due to
such considerable weight reduction, it is possible to im-
prove the plate-type heat exchanger of the present in-
vention in stirring efficiency of the heat-exchanging me-
dium, and, therefore in heat transfer efficiency as a
whole.
[0040] In other words, since the corrugated spacer
member 5 is reduced in heat capacity, the plate-type
heat exchanger of the present invention is improved in
its brazing or soldering efficiency in manufacturing,
which makes it possible to heat the corrugated spacer
member 5 to a predetermined temperature in a time
shorter than that required to heat the conventional rein-
forcement to the predetermined temperature in a braz-
ing or a soldering process in manufacturing the heat ex-
changer. In operation, it is possible for the corrugated
spacer member 5 of the present invention to absorb any
thermal stress in use, which prevent the corrugated
spacer member 5 from cracking. Further, it is also pos-
sible for the corrugated spacer member 5 of the present
invention to save material cost in manufacturing, which
makes it possible to realize a considerable cost reduc-
tion of the plate-type heat exchanger of the present in-
vention in manufacturing.
[0041] On the other hand, in the plate-type heat ex-
changer according to a second aspect of the present
invention, its corrugated spacer member 5 has the di-
rection of the amplitude of its corrugation coincide with
the direction of the thickness of the heat exchanger el-
ement 4 over the entire circumference thereof, which
makes it possible to produce the corrugated spacer
member 5 with uniform and high accuracy in an easy
manner.
[0042] In the plate-type heat exchanger according to
a third aspect of the present invention, its corrugated
spacer member 5 is constructed of a metal strip member
having been corrugated and formed into an annular
shape, which makes it possible to save the material of
the corrugated spacer member 5.
[0043] In the plate-type heat exchanger according to
a fourth aspect of the present invention, its corrugated
spacer member 5 is constructed of an annular spacer
blank having punched out of a metal plate, wherein the
annular spacer blank is corrugated to produce the cor-
rugated spacer member 5. This type of the corrugated
spacer member 5 is excellent in accuracy and easy in
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manufacturing.
[0044] In the plate-type heat exchanger according to
a fifth aspect of the present invention, its corrugated
spacer member 5 is constructed of the first corrugated
portion 6 and the second corrugated portion 7, which
makes it possible for the second corrugated portion 7 of
the spacer member 5 to prevent the heat-exchanging
medium from flowing toward each of the opposite end
portions of the heat exchanger element 4, and, therefore
to have the heat-exchanging medium smoothly flow
from one of the inlet/outlet openings 1 to the other of the
inlet/outlet openings 1. Due to this smooth flow of the
heat-exchanging medium, resistance to flow is consid-
erably reduced in the plate-type heat exchanger of the
present invention as a whole.
[0045] In the plate-type heat exchanger according to
a sixth aspect of the present invention, the corrugated
spacer member 5 has its first corrugated portion 6 twist-
ed through an angle of substantially 90 degrees relative
to the remaining second corrugated portion 7. Due to
this construction, it is possible to produce this type of
corrugated spacer member 5 in an easy manner, and
also to realize a considerable reduction in the number
of necessary parts of the plate-type heat exchanger of
the present invention.
[0046] In the plate-type heat exchanger according to
a seventh aspect of the present invention, a plurality of
the heat exchanger elements 4 are stacked on top of
each other in layers, wherein the parts of each of the
heat exchanger elements 4 are brazed or soldered to
each other. In each of the heat exchanger elements 4,
the corrugated spacer member 5 is interposed between
a pair of the elongated plates 2, 3 to prevent each of the
inlet/outlet openings 1 from deforming in a brazing or a
soldering process in manufacturing, which makes it pos-
sible to produce the plate-type heat exchanger of the
present invention which is excellent in accuracy and in
fluid-sealing properties.

Claims

1. A plate-type heat exchanger comprising a plurality
of heat exchanger elements (4) each constructed
of a pair of elongated plates (2, 3) at least one of
which assumes a dish-like shape, each of said elon-
gated plates (2, 3) being provided with a pair of inlet/
outlet openings (1) in its opposite end portions to
permit a heat-exchanging medium to pass there-
through, said elongated plates (2, 3) being connect-
ed with each other in their peripheral edge portions,
said heat exchanger elements (4) being stacked on
top of each other in layers so as to have their inlet/
outlet openings (1) aligned with each other in a
manner such that each of said elements (4) forms
therein a flat fluid passage extending from one of
said inlet/outlet openings (1) thereof to the other of
said inlet/outlet openings (1) thereof, characterised

in that:

a substantially planar and annular corrugated
spacer member (5) is interposed between ad-
jacent ones of said inlet/outlet openings (1) of
each of said heat exchanger elements (4) to
connect said pair of said elongated plates (2,
3) of each of said heat exchanger elements (4)
in peripheral portions of said inlet/outlet open-
ings (1) through a brazing process or a solder-
ing process; and
said corrugated spacer member (5) is con-
structed of a corrugated metal plate assuming
an elongated shape at least a part of which has
the direction of the amplitude of its corrugation
coincide with the direction of the thickness of
each of said heat exchanger elements (4).

2. The plate-type heat exchanger as set forth in claim
1, wherein said corrugated spacer member (5) has
the direction of the amplitude of its corrugation co-
incide with the direction of the thickness of each of
said heat exchanger elements (4) over the entire
circumference of said corrugated spacer member
(5).

3. The plate-type heat exchanger as set forth in claim
1 or 2, wherein said corrugated spacer member (5)
is constructed of an elongated corrugated strip
member having been formed into an annular shape.

4. The plate-type heat exchanger as set forth in claim
2, wherein: said metal plate to be formed into said
corrugated spacer member (5) is punched to pro-
duce an annular spacer blank; and, said spacer
blank is corrugated to form said corrugated spacer
member (5).

5. The plate-type heat exchanger as set forth in claim
1, wherein: a substantially half the circumference of
said corrugated spacer member (5) has the direc-
tion of the amplitude of its corrugation coincide with
the direction of the thickness of said heat exchanger
element (4) to form a first corrugated portion (6); the
substantially remaining half the circumference of
said corrugated spacer member (5) has the direc-
tion of the amplitude of its corrugation coincide with
the direction of the radius of said corrugated spacer
member (5) to form a second corrugated portion (7);
and, said second corrugated portion (7) is disposed
adjacent to an outer edge side of one of opposite
end portions of said heat exchanger element (4),
which opposite end portions lie on a longitudinal ax-
is of said heat exchanger element (4).

6. The plate-type heat exchanger as set forth in claim
5, wherein: said corrugated spacer member (5) is
formed into an integral entity; and, said first corru-
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gated portion (6) of said corrugated spacer member
(5) is twisted through an angle of substantially 90
degrees relative to said second corrugated portion
(7) of said corrugated spacer member (5).

7. A method for producing a plate-type heat exchang-
er, wherein said heat exchanger comprising a plu-
rality of heat exchanger elements (4) each con-
structed of a pair of elongated plates (2, 3) at least
one of which assumes a dish-like shape, each of
said elongated plates (2, 3) being provided with a
pair of inlet/outlet openings (1) in its opposite end
portions to permit a heat-exchanging medium to
pass therethrough, said elongated plates (2, 3) be-
ing connected with each other in their peripheral
edge portions, said heat exchanger elements (4)
being stacked on top of each other in layers so as
to have their inlet/outlet openings (1) aligned with
each other in a manner such that each of said heat
exchanger elements (4) forms therein a flat fluid
passage extending from one of said inlet/outlet
openings (1) to the other of said inlet/outlet open-
ings (1), wherein a substantially planar and annular
corrugated spacer member (5) is interposed be-
tween adjacent ones of said inlet/outlet openings
(1) of each of said heat exchanger elements (4) to
connect said pair of said elongated plates (2, 3) of
each of said heat exchanger elements (4) in periph-
eral portions of said inlet/outlet openings (1)
through a brazing process or a soldering process,
wherein said corrugated spacer member (5) is con-
structed of a corrugated metal plate assuming an
elongated shape at least a part of which has the di-
rection of the amplitude of its corrugation coincide
with the direction of the thickness of each of said
heat exchanger elements (4), characterised by
the steps of:

having a plurality of said heat exchanger ele-
ments (4) stacked on top of each other in layers
so as to have them brought into press contact
with other; and
connecting said heat exchanger elements (4)
with each other by a brazing process or by a
soldering process.

8. The method for producing the plate-type heat ex-
changer as set forth in claim 7, wherein said corru-
gated spacer member (5) has the direction of the
amplitude of its corrugation coincide with the direc-
tion of the thickness of each of said neat exchanger
elements (4) over the entire circumference of said
corrugated spacer member (5).

9. The method for producing the plate-type heat ex-
changer as set forth in claim 7 or 8, wherein said
corrugated spacer member (5) is constructed of an
elongated corrugated strip member having been

formed into an annular shape.

10. The method for producing the plate-type heat ex-
changer as set forth in claim 8, wherein: said metal
plate to be formed into said corrugated spacer
member (5) is punched to produce an annular spac-
er blank; and, said spacer blank is corrugated to
form said corrugated spacer member (5).

11. The method for producing the plate-type heat ex-
changer as set forth in claim 7, wherein: a substan-
tially half the circumference of said corrugated
spacer member (5) has the direction of the ampli-
tude of its corrugation coincide with the direction of
the thickness of said heat exchanger element (4) to
form a first corrugated portion (6); the substantially
remaining half the circumference of said corrugated
spacer member (5) has the direction of the ampli-
tude of its corrugation coincide with the direction of
the radius of said corrugated spacer member (5) to
form a second corrugated portion (7); and, said sec-
ond corrugated portion (7) is disposed adjacent to
an outer edge side of one of opposite end portions
of said heat exchanger element (4), which opposite
end portions lie on a longitudinal axis of said heat
exchanger element (4).

12. The method for producing the plate-type heat ex-
changer as set forth in claim 11, wherein: said cor-
rugated spacer member (5) is formed into an inte-
gral entity; and, said first corrugated portion (6) of
said corrugated spacer member (5) is twisted
through an angle of substantially 90 degrees rela-
tive to said second corrugated portion (7) of said
corrugated spacer member (5).
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