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Description

[0001] This application claims the priority of Chinese
patent application no. 201410081940.8 with invention ti-
tle "Heat exchange plate for plate-type heat exchanger
and plate-type heat exchanger provided with the heat
exchange plate", submitted on March 7, 2014, the entire
contents of which are incorporated herein by reference.

Technical field

[0002] The present invention relates to a heat ex-
changer, in particular a heat exchange plate for a plate-
type heat exchanger and a plate-type heat exchanger
provided with the heat exchange plate.

Background art

[0003] Inthe priorart, plate-type heat exchangers have
low strength because the tops of elongated ridges on the
heat exchange plates thereof are narrow and the welding
point structure leads to concentration of stress.

Content of the invention

[0004] An object of the present invention is to provide
a heat exchange plate for a plate-type heat exchanger,
and a plate-type heat exchanger having the heat ex-
change plate, and to increase the strength of the heat
exchange plate of the plate-type heat exchanger by in-
creasing the size of welding parts or connecting parts.
[0005] Anotherobjectof the presentinvention is to pro-
vide a heat exchange plate for a plate-type heat exchang-
er, and a plate-type heat exchanger having the heat ex-
change plate, and to thereby improve the transverse dis-
tribution of fluid while increasing the strength of the heat
exchange plate of the plate-type heat exchanger.
[0006] According to one aspect of the present inven-
tion, the present invention provides a heat exchange
plate for a plate-type heat exchanger, the heat exchange
plate comprising: a heat exchange part; multiple protru-
sions which project at the heat exchange part from a plate
plane to at least one side of the plate plane, the multiple
protrusions being arranged along multiple lines; and tran-
sitional parts which are located between adjacent protru-
sions arranged along one of the lines and project to the
at least one side of the plate plane; in a direction perpen-
dicular to the line, the size of the top of each protrusion
is greater than the size of the top of the transitional part.
[0007] According to one aspect of the present inven-
tion, the distance from the top of the protrusion to the
plate plane is greater than or equal to the distance from
the top of the transitional part to the plate plane.

[0008] According to one aspect of the present inven-
tion, the top of the protrusion is substantially flat.
[0009] According to one aspect of the present inven-
tion, when viewed in a direction perpendicular to the line,
the transitional part has a step between the top of the
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transitional part and the plate plane.

[0010] According to one aspect of the present inven-
tion, when viewed in a direction facing the plate plane,
the multiple lines are arranged substantially in a V-
shaped, W-shaped or wave-shaped pattern.

[0011] According to one aspect of the present inven-
tion, the distance from the top of the protrusion to the
plate plane is greater than the distance from the top of
the transitional part to the plate plane, and the distance
from the top of the protrusion to the top of the transitional
part is less than or equal to the distance from the top of
the transitional part to the plate plane.

[0012] According to one aspect of the present inven-
tion, amongst protrusions and transitional parts arranged
along one of the lines, the protrusions are connected via
corresponding transitional parts, and together with the
transitional parts form an entire ridge.

[0013] According to one aspect of the present inven-
tion, the top of the protrusion is substantially round.
[0014] According to one aspect of the present inven-
tion, amongst protrusions and transitional parts arranged
along one of the lines, the protrusions are connected via
corresponding transitional parts, and together with the
transitional parts form an entire ridge; ridges projecting
to one side of the plate plane are arranged alternately
with ridges projecting to another side, which is opposite
to said side, of the plate plane.

[0015] According to one aspect of the present inven-
tion, protrusions in a ridge projecting to one side of the
plate plane are staggered in the longitudinal direction of
the ridge with respect to protrusions in an adjacent ridge
projecting to the other side of the plate plane.

[0016] According to another aspect of the present in-
vention, the presentinvention provides a plate-type heat
exchanger, comprising the heat exchange plate for a
plate-type heat exchanger as described above.

[0017] By increasing the size of welding parts or con-
necting parts, the strength of the heat exchange plate of
the plate-type heat exchanger is increased.

[0018] In addition, compared with heat exchangers
with an inverted-V-shaped pattern, the presentinvention
increases the welding area, and at the same time alters
the transition between welding points and the bottom sur-
face, to achieve the object of increasing strength. Fur-
thermore, compared with dimple plates, the present in-
vention has a transitional groove between two rows of
welding points, to promote transverse fluid distribution.
According to the technical solution of the present inven-
tion, with regard to the transitional part between two weld-
ing points, the distance between the top of the protrusion
to the plate plane is greater than the distance from the
top of the transitional part to the plate plane, and the
pressure drop can be suitably reduced by suitably low-
ering the height of the transitional part.

[0019] In addition, according to the technical solution
of the present invention, the welding parts or connecting
parts are round, and two plates can be fully welded or
connected, whereas the welding parts or connecting
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parts of an inverted-V-shaped pattern are diamond-
shaped, which is not conducive to distribution of stress.

Description of the accompanying drawings
[0020]

Fig. 1 is a partial enlarged schematic perspective
view of a heat exchange plate for a plate-type heat
exchanger according to a first embodiment of the
present invention;

Fig. 2 is a partial enlarged schematic top view of a
heat exchange plate for a plate-type heat exchanger
according to a first embodiment of the presentinven-
tion;

Fig. 3 is a partial enlarged schematic sectional view
along line AA in Fig. 2 of a heat exchange plate for
a plate-type heat exchanger according to a first em-
bodiment of the present invention;

Fig. 4 is a partial enlarged schematic sectional view
along line BB in Fig. 2 of a heat exchange plate for
a plate-type heat exchanger according to a first em-
bodiment of the present invention;

Fig. 5 is a partial enlarged schematic perspective
view of a heat exchange plate for a plate-type heat
exchanger according to a second embodiment of the
present invention;

Fig. 6 is a partial enlarged schematic top view of a
heat exchange plate for a plate-type heat exchanger
according to a second embodiment of the present
invention;

Fig. 7 is a partial enlarged schematic sectional view
along line AA in Fig. 6 of a heat exchange plate for
a plate-type heat exchanger according to a second
embodiment of the present invention;

Fig. 8 is a partial enlarged schematic sectional view
along line BB in Fig. 6 of a heat exchange plate for
a plate-type heat exchanger according to a second
embodiment of the present invention;

Fig. 9 is a partial enlarged schematic perspective
view of a heat exchange plate for a plate-type heat
exchanger according to a third embodiment of the
present invention;

Fig. 10 is a partial enlarged schematic top view of a
heat exchange plate for a plate-type heat exchanger
according to a third embodiment of the present in-
vention;

Fig. 11 is a partial enlarged schematic sectional view

10

15

20

25

30

35

40

45

50

55

along line AA in Fig. 10 of a heat exchange plate for
a plate-type heat exchanger according to a third em-
bodiment of the present invention;

Fig. 12 is a partial enlarged schematic sectional view
along line BB in Fig. 10 of a heat exchange plate for
a plate-type heat exchanger according to a third em-
bodiment of the present invention; and

Fig. 13 is a partial enlarged schematic perspective
view of a heat exchange plate for a plate-type heat
exchanger according to a fourth embodiment of the
present invention.

Particular embodiments

[0021] Thepresentinventionis explained further below
in conjunction with the accompanying drawings and par-
ticular embodiments.

[0022] A plate-type heat exchanger according to an
embodiment of the present invention comprises: end
plates and heat exchange plates which form first fluid
heat exchange channels and second fluid heat exchange
channels. The end plates are disposed on outer sides of
the heat exchange plates. The plate-type heat exchanger
also comprises: a fluid inlet and a fluid outlet. The heat
exchange plates are stacked together, thus firstfluid heat
exchange channels and second fluid heat exchange
channels are formed alternately in a stacking direction.
Only one heat exchange plate is provided between at
least two adjacent fluid heat exchange channels. The
plate-type heat exchanger may be any known plate-type
heat exchanger.

[0023] Heat exchange plates according to the embod-
iments of the present invention are described in detail
below.

Embodiment 1

[0024] As Figs. 1to 4 show, a heat exchange plate for
aplate-type heat exchanger according toan embodiment
of the present invention comprises a heat exchange part
10 which forms a heat exchange part of a fluid of the
plate-type heatexchanger. The heatexchange plate also
comprises multiple protrusions 14 which project at the
heat exchange part 10 from a plate plane 12 to one side
of the plate plane 12; the multiple protrusions 14 are ar-
ranged along multiple lines, and a portion of the multiple
protrusions 14 can serve as welding parts or connecting
parts for welding or connection of the heat exchange plate
to an adjacent heat exchange plate. When viewed in a
direction facing the plate plane, the multiple lines are ar-
ranged substantially in a V-shaped, W-shaped or wave-
shaped pattern, or are arranged in another suitable pat-
tern. The plate plane 12 is a plane in which the heat ex-
change plate lies before being stamped.

[0025] As Figs. 1 to 4 show, the heat exchange plate
also comprises transitional parts 16 which are located
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between adjacent protrusions 14 and arranged along one
of the lines and project to said side of the plate plane 12;
in a direction perpendicular to the line, the size of the top
of each protrusion 14 is greater than the size of the top
of the transitional part 16. Amongst protrusions 14 and
transitional parts 16 arranged along one of the lines, the
protrusions 14 are connected via corresponding transi-
tional parts 16, and together with the transitional parts
form an entire ridge. Protrusions in one ridge can be stag-
gered inthe longitudinal direction of the ridge with respect
to protrusions in an adjacent ridge. By increasing the size
of the welding parts or connecting parts, the strength of
the heat exchange plate of the plate-type heat exchanger
is increased.

[0026] As Fig. 4 shows, the distance E from the top of
the protrusion 14 to the plate plane 12 is greater than or
equal to the distance e from the top of the transitional
part 16 to the plate plane 12. The top of the protrusion
14 may be substantially flat. It may for example be round.
[0027] As Fig. 4 shows, according to an embodiment
of the present invention, the distance E from the top of
the protrusion 14 to the plate plane 12 is greater than the
distance e from the top of the transitional part 16 to the
plate plane 12, and the distance E-e from the top of the
protrusion 14 to the top of the transitional part 16 is less
than or equal to the distance E from the top of the tran-
sitional part to the plate plane 12.

Embodiment 2

[0028] Embodiment 2 according to the present inven-
tion differs from the embodiment above in that the tran-
sitional part 16 is provided with a step part.

[0029] As Figs.5to 8 show, when viewed in a direction
perpendiculartothe line, the transitional part 16 has steps
18 between the top of the transitional part and the plate
plane 12. The steps 18 are disposed on two sides of a
plane of symmetry of the transitional part 16, such that
the cross-section of the transitional part 16 is substan-

tially "i"%"-shaped.

[0030] As Fig. 7 shows, the distance E from the top of
the protrusion 14 to the plate plane 12 is greater than or
equal to the distance e2 from the top of the transitional
part 16 to the plate plane 12. The distance e1 from the
top of the step 18 to the plate plane 12 is less than the
distance e2 from the top of the transitional part 16 to the
plate plane 12 and the distance E from the top of the
protrusion 14 to the plate plane 12.

[0031] The use of steps 18 enables a further improve-
ment in heat exchange performance.

Embodiment 3

[0032] Embodiment 3 according to the present inven-
tion differs from embodiment 2 above in that the top of
the transitional part and the top of the protrusion 14 are
substantially in the same plane.
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[0033] As Figs. 9 to 12 show, the distance E from the
top of the protrusion 14 to the plate plane 12 is equal to
the distance e2 from the top of the transitional part 16 to
the plate plane 12. The distance e1 from the top of the
step 18 to the plate plane 12 is less than the distance e2
from the top of the transitional part 16 to the plate plane
12 and the distance E from the top of the protrusion 14
to the plate plane 12.

Embodiment 4

[0034] Embodiment 4 according to the present inven-
tion differs from the embodiments above in that: amongst
protrusions 14 and transitional parts 16 arranged along
one of the lines, the protrusions 14 are connected via
corresponding transitional parts 16, and together with the
transitional parts 16 form an entire ridge; ridges project-
ing to one side of the plate plane are arranged alternately
with ridges projecting to another side, which is opposite
to said side, of the plate plane. Ridges projecting to one
side of the plate plane are arranged alternately with ridg-
es projecting to another side, which is opposite to said
side, of the plate plane. Protrusions 14 in a ridge project-
ing to one side of the plate plane may be staggered in
the longitudinal direction of the ridge with respect to pro-
trusions 14 in an adjacent ridge projecting to the other
side of the plate plane.

[0035] It must be explained that the technical features
and solutions in embodiments 1 - 3 above may be applied
to embodiment 4.

[0036] Thus, the present invention provides a heat ex-
change plate for a plate-type heat exchanger, the heat
exchange plate comprising: a heat exchange part; mul-
tiple protrusions which project at the heat exchange part
from a plate plane to at least one side (e.g. one side or
two opposite sides) of the plate plane, the multiple pro-
trusions being arranged along multiple lines; and transi-
tional parts which are located between adjacent protru-
sions arranged along one of the lines and project to the
at least one side of the plate plane; in a direction perpen-
dicular to the line, the size of the top of each protrusion
is greater than the size of the top of the transitional part.
[0037] Inthepresentinvention,aV-shaped, W-shaped
or wave-shaped pattern is employed, the distance from
the top of the protrusion to the plate plane is greater than
or equal to the distance from the top of the transitional
part to the plate plane, and the distance from the top of
the protrusion to the top of the transitional part is less
than or equal to the distance from the top of the transi-
tional part to the plate plane. Thus the strength of the
heat exchange plate is increased and the fluid diffusion
capability is improved, thereby saving material costs and
improving the heat exchange performance.

[0038] In addition, by employing larger welding parts
or connecting parts, the strength of the heat exchange
plate is increased.
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Claims

A heat exchange plate for a plate-type heat exchang-
er, the heat exchange plate comprising:

a heat exchange part;

multiple protrusions which project atthe heat ex-
change part from a plate plane to at least one
side of the plate plane, the multiple protrusions
being arranged along multiple lines; and
transitional parts which are located between ad-
jacent protrusions arranged along one of the
lines and project to the at least one side of the
plate plane; in a direction perpendicular to the
line, the size of the top of each protrusion is
greater than the size of the top of the transitional
part.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 1, wherein

the distance from the top of the protrusion to the plate
plane is greater than or equal to the distance from
the top of the transitional part to the plate plane.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 1 or 2, wherein
the top of the protrusion is substantially flat.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 1 or 2, wherein

when viewed in a direction perpendicular to the line,
the transitional part has a step between the top of
the transitional part and the plate plane.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 1 or 2, wherein
when viewed in a direction facing the plate plane,
the multiple lines are arranged substantially in a V-
shaped, W-shaped or wave-shaped pattern.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 1, wherein

the distance from the top of the protrusion to the plate
plane is greater than the distance from the top of the
transitional part to the plate plane, and the distance
from the top of the protrusion to the top of the tran-
sitional part is less than or equal to the distance from
the top of the transitional part to the plate plane.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 1, wherein

amongst protrusions and transitional parts arranged
along one of the lines, the protrusions are connected
via corresponding transitional parts, and together
with the transitional parts form an entire ridge.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 3, wherein
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10.

1.

the top of the protrusion is substantially round.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 1 or 2, wherein
amongst protrusions and transitional parts arranged
along one of the lines, the protrusions are connected
via corresponding transitional parts, and together
with the transitional parts form an entire ridge;
ridges projecting to one side of the plate plane are
arranged alternately with ridges projecting to another
side, whichis opposite to said side, of the plate plane.

The heat exchange plate for a plate-type heat ex-
changer as claimed in claim 9, wherein

protrusions in a ridge projecting to one side of the
plate plane are staggered in the longitudinal direction
of the ridge with respect to protrusions in an adjacent
ridge projecting to the other side of the plate plane.

A plate-type heat exchanger, comprising:

the heat exchange plate for a plate-type heat
exchanger as claimed in claim 1.
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