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Description
Technical Field

[0001] The presentdisclosure relates to heatexchang-
ers, and more particularly to heat exchangers which are
suitable for use as oil coolers in heavy vehicles.

[0002] Thedisclosure relates particularly to a so-called
single flow integrated (SFI) type plate heat exchanger,
i.e. a heat exchanger wherein one of the fluid circuits is
integrated in the plate bundle and the heat exchanger is
essentially immersed in the other fluid circuit, which is
typically enclosed by a cavity in which the heat exchanger
is mounted.

[0003] The disclosure is, however also applicable to
so-called two (or more) flow integrated heat exchangers,
i.e. heat exchangers where all fluid circuits are integrated
in the plate bundle, and which thus do not need to be
mounted in an enclosed cavity.

Background

[0004] A heatexchanger for use as an oil coolerin e.g.
heavy vehicles may be formed from a plurality of parallel
plates, which may be stacked, such that parallel channels
are formed between the plates. Typically, every second
one is arranged to carry a flow of cooling medium, and
the other channels are arranged to carry a flow of
heat-emitting medium. The plates may be brazed togeth-
er to form a single heat-exchanger unit.

[0005] The basic principle for forming such a heat ex-
changer is disclosed in e.g. WO90/13394A1 and
WO2004027334A1.

[0006] A single flow integrated type heat exchanger is
a heat exchanger which carries one medium inside it,
and is essentially immersed in the other medium.
[0007] When in use, the heat exchanger is typically
arranged in a cavity, through which the cooling medium
is caused to flow, while heat-emitting medium is fed
through an inlet opening of the heat exchanger, through
the channels for the heat-emitting medium, after which
the cooled heat-emitting medium is extracted through an
outlet opening of the heat exchanger. Hence, the chan-
nels for the cooling medium are at least partially open to
the cavity.

[0008] JP 2005337528A discloses a heat exchanger
making use of protrusions or a circular ridge around the
oil channel of an oil cooler for an automobile in order to
eliminate the washers otherwise used between the heat
exchanger sheets to provide structural integrity of the
heat exchanger in the areas which are subjected to an
elevated force resulting from the oil pressure.

[0009] In heat exchangers of the present type, it is de-
sirable to increase the efficiency of the heat exchanger,
such that more cooling can be achieved with a smaller
and/or lighter heat exchanger.

[0010] However, when designing heat exchangers, it
is necessary to consider both strength aspects of the
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heat exchanger itself and also mounting aspects, includ-
ing the shape of the space where the heat exchanger is
to be mounted, and the position of ports and inlet/outlet
for the medium to be cooled and the cooling medium,
respectively.

[0011] Hence, there is a need for further technical de-
velopment with a view to providing increased freedom in
the design of heat exchangers while maintaining or in-
creasing the strength and efficiency of the heat exchang-
er.

Summary

[0012] Itisageneral objectto provide a heatexchanger
and a heat exchanger system which alleviate or eliminate
the drawbacks of the prior art.

[0013] It is a particular object to provide a heat ex-
changer and a heat exchanger system having allowing
freedom in design while at the same time maintaining or
increasing the strength and efficiency of the heat ex-
changer.

[0014] Itis a further object to provide a heat exchanger
system which is lighter and/or more compact.

[0015] The invention is defined by the appended inde-
pendent claims with embodiments being set forth in the
dependent claims, in the drawings and in the following
description.

[0016] According to a first aspect, there is provided a
plate type heat exchanger for an oil cooler, comprising
at least two heat exchanger members, each enclosing a
respective first channel, an inlet port, for feeding a me-
diumto thefirstchannels, and an outlet port, for extracting
the medium from the first channels. A second channel is
formed between the at least two heat exchanger mem-
bers. A medium presentin the second channel is isolated
from a medium present in the first channel. At least one
of the heat exchanger members presents a through hole
or through recess extending from one face of the heat
exchanger member, through the first channel, to a sec-
ond, opposite face of the heat exchanger member and
providing access from outside the heat exchanger to the
second channel.

[0017] Itis understood that, as is conventional in heat
exchangers, the first and second channels are isolated
from each other and thus notin communication with each
other.

[0018] With the above heat exchanger, itis possible to
increase the effective heat exchanger area. Bolts for at-
taching the heat exchanger to a wall of the cavity in which
the heat exchanger is arranged engage a mounting plate
at the rear side of the heat exchanger and may be ac-
cessible through the through hole. Alternatively, or as a
complement, arecess may be provided to accommodate
for a protrusion in a wall of the cavity.

[0019] The second channel may be open from a direc-
tion which is parallel with the main plane of the heat ex-
changer members. For example, the second channel
may be open at short ends of the heat exchanger.
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[0020] Hence, it is possible to position bolts holes or
recesses more freely over the effective area ("footprint")
of the heat exchanger, and thus to make use of a larger
portion of the space available for the heat exchanger.
The heat exchanger members may present a respective
through hole or through recess, wherein the through
holes or through recesses may be substantially aligned
with each other.

[0021] The through hole or through recess may be
spaced from all peripheral edges of the heat exchanger
member.

[0022] The "through hole or through recess being
spaced from all peripheral edges of the heat exchanger
member" effectively means that the medium flowing in
the second first channel may flow around the through
hole or through recess.

[0023] An edge defining the through hole or through
recess may intersect an edge of the heat exchanger at
a respective point of intersection, the through hole or
through recess may present a central angle, the legs of
which presenting a respective tangent point at the re-
spective point of intersection, and the central angle may
be less than about 180 degrees, less than about 135
degrees or less than about 90 degrees.

[0024] Hence, the through hole or through recess may
be positioned at an edge portion of the heat exchanger.
[0025] Heatexchanger plates of two separate heat ex-
changer members, which heat exchanger plates face
each other, may present at least one respective protru-
sion, arranged in the immediate vicinity of the through
hole or through recess and/or of an oil port, and the pro-
trusions may abut each other.

[0026] Such protrusions provide increased strength
while minimizing the negative impact on the heat transfer
surface. This may be particularly advantageous when
combined with the through holes or through recesses as
described above, since additional heat transfer surface
will be made available around the oil ports.

[0027] The heat exchanger plates facing each other
may present a plurality of abutting protrusions.

[0028] At least one of the protrusions may be formed
as aridge.

[0029] At least two of the protrusions may have differ-
ent shapes.

[0030] The abutting protrusions may be joined with
each other. Joining may be achieved by e.g. welding,
brazing, soldering or glue.

[0031] The heat exchanger may further comprise a
third heat exchanger member, arranged adjacent one of
the two heat exchanger members, and having a through
hole or through recess which is aligned with the other
through holes or through recesses along a normal of a
min plane of the heat exchanger, wherein at least one
washer may be arranged between the third heat ex-
changer member and said one of the two heat exchanger
members.

[0032] The heat exchanger may further comprise a
mounting flange, which presents a recess positioned so
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as to receive at least one of the protrusions. Such a
mounting flange may be used with any heat exchanger
presenting protrusions, also without the presence of
through holes or recesses.

[0033] The at least two heat exchanger members may
present a respective through hole or through recess, and
the respective through holes or through recesses may at
least partially overlap each other, thus forming a set of
overlapping through holes or through recesses. The heat
exchanger may further comprise at least one mounting
member presenting a mounting hole which may be ac-
cessible through the overlapping through holes or
through recesses.

[0034] In the alternative, less than all heat exchanger
members of the heat exchanger may present a respec-
tive through hole or through recess.

[0035] A through hole or through recess of one of the
heat exchanger members may be smaller than an over-
lapping through hole or through recess of another one of
the heat exchanger members.

[0036] All heatexchanger members may present a re-
spective through hole or through recess, and the through
holes or through recesses may be substantially aligned
with each other along a normal of a main plane of the
heat exchanger members, thus forming a set of aligned
through holes or through recesses.

[0037] A first set of aligned through holes or through
recesses may be arranged at a first angle relative to a
longitudinal centre line through a center of an associated
first oil port and a first distance from the centre of the first
oil port, and a second set of aligned through holes or
through recesses may be arranged at a second angle
relative to the longitudinal centre line and a second dis-
tance from the centre of the first oil port.

[0038] Thefirstand second distances may be substan-
tially equal. The first and second angles may differ by
about 180 degrees. In one alternative, the first and sec-
ond angles may differ by less than 180 degrees, less
than about 135 degrees or less than about 90 degrees.
In another alternative, the first and second angles may
differ by more than 180 degrees, more than about 225
degrees or more than about 270 degrees.

[0039] A first set of aligned through holes or through
recesses may be arranged on a first side of a longitudinal
centre line through centers of oil ports of the heat ex-
changer and a second set of aligned through holes or
through recesses may be arranged on a second side of
the longitudinal centre line.

[0040] A transversal line running through the centers
of both sets of aligned through holes or through recesses
may be substantially perpendicular to the longitudinal
centre line.

[0041] A transversal line running through the centers
of both sets of aligned through holes or through recesses
may present an angle of less than about 90 degrees to
the centre line, or less than about 75 degrees, or less
than about 60 degrees or less than about 45 degrees.
[0042] Itis understoodthata heatexchanger may have
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multiple pairs of sets of aligned through holes or through
recesses, where the transversal line of one pair may be
substantially perpendicular to the longitudinal centre line,
while transversal line of another pair may present an an-
glewhichis less than about 90 degrees to the longitudinal
centre line.

[0043] One or more of the transversal lines may inter-
sect an oil port. In one embodiment, a transversal line
may run through the center of an oil port.

[0044] At least one of the heat exchanger members
may present at least two through holes or through re-
cesses providing access from outside the heat exchang-
er to the second channel.

[0045] Accordingto asecond aspect, there is provided
a heat exchanger for an oil cooler, comprising at least
three stacked heat exchanger members each enclosing
a respective first channel. A respective second channel
is formed between two adjacent ones of said heat ex-
changer members. An oil port extends through the heat
exchanger members and connects the respective first
channels. Heat surfaces of a first pair of adjacent heat
exchanger members, which heat surfaces face each oth-
er and form an associated second channel, present at
least one respective protrusion, arranged in the immedi-
ate vicinity of the oil port, and wherein the protrusions
abuteach other. A second pair of adjacent heat exchang-
er members is separated by at least one substantially
planar member, such as a washer, extending about a
substantial part of a circumference of the oil port.
[0046] According to a third aspect, there is provided
an oil cooling system, comprising a cavity having a liquid
cooling medium inlet and a liquid cooling medium outlet,
an oil inlet for oil to be cooled and an oil outlet for cooled
oil, and a heat exchanger, as described above, said heat
exchanger being substantially enclosed in said cavity.
[0047] The second channel may be at least partially
formed by the cavity in which the heat exchanger is ar-
ranged.

[0048] According to a fourth aspect, there is provided
a method for cooling oil in a vehicle using an oil cooling
system as described above, the method comprising
causing oil to be cooled to flow from the oil inlet through
the first channel to the oil outlet, and causing liquid cool-
ing medium to flow from the cooling medium inlet through
the second channel to the cooling medium outlet.

Description of the Drawings

[0049]

Fig. 1 is a schematic perspective view of a heat ex-
changer for an oil cooling system.

Figs 1a-1c are sectional views along of the heat ex-
changer of Fig. 1.

Figs 2a-2d are partial sectional views of alternative
embodiments of heat exchanger members.

Figs 3a-3b are sectional views of alternative embod-
iments of heat exchangers for oil coolers.
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Figs 4a-4b are diagrammatic views of oil cooling sys-
tems.

Figs 5a-5d are schematic perspective views of alter-
native embodiments of heat exchanger members.
Figs 6a-6b schematically illustrate a pair of heat ex-
changer members according to an alternative em-
bodiment.

Fig. 7 is a schematic sectional view of a portion of a
heat exchanger according to another architecture.
Fig. 8 is a schematic view of a heat exchanger mem-
ber according to another embodiment.

Figs 9a-9c schematically illustrate a mounting
flange.

Description of Embodiments

[0050] Fig. 1is a schematic view of a heat exchanger
1for an oil cooling system. The heat exchanger is intend-
ed to be mounted as illustrated in Figs 4a-4b, i.e. sub-
stantially longitudinally in a cavity 8, which may be par-
tially formed by an engine block of a vehicle. The heat
exchanger 1 has oil ports 3, 4, which are connected by
a first channel 12 and coolant openings 5, 6, which allow
coolant to flow through respective second channels 7 of
the heat exchanger 1. The first and second channels 12,
7 are completely separated, such that fluids passed
through them do not contact each other.

[0051] Each ofthe firstchannels 12 is defined by a pair
of joined together heat exchanger plates 17, 18 forming
aheat exchanger member 10. The heat exchanger plates
may be joined together by e.g. welding, brazing, solder-
ing or glue. Edges of the heat exchanger plates may be
folded relative to each other as illustrated in Figs 2a-2d.
This applies both to peripheral edges and to edges at
through holes or through recesses 9, 11 and/or oil ports
3, 4.

[0052] The heat exchanger 1 may further have mount-
ing flanges 2a, 2b intended for fixating the heat exchang-
er 1 to a wall of the cavity 8. The mounting flanges 2a,
2b may have holes for oil ports 3, 4 and/or bolt holes 20a,
20b.

[0053] Ateach oil port3, 4, there is formed an inlet/out-
letchannel, which may extend through all heat exchanger
members 10 to connect the oil ports 3, 4 to the respective
firstchannels 12. The side of the heatexchanger opposite
to the port side (upper side in Fig. 1) may be provided
with an oil channel cover 3a, 4a, which closes the in-
let/outlet channel.

[0054] Referring particularly to Figs 1a, 1c and 1d, the
heat exchanger 1 may have through-going holes 9 pro-
viding access to the mounting flange 2a, 2b. The diameter
of the through-going holes 9 may be larger than the di-
ameter of the associated bolt hole 20a, 20b, such that a
fastening device (e.g. a screw, bolt or rivet (not shown))
can be introduced through the through-going hole and
allow a head portion of the fastening device to engage
the mounting flange 2a, 2b.

[0055] As is shown in Figs 1 and 1a, protrusions 170,
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180 from the heat exchanger plates 17, 18 may be pro-
vided around the oil ports 3, 4 and also around the through
holes 9. A protrusion 170 of one of the heat exchanger
plates 17 of a first heat exchanger member 10 may be
aligned with a corresponding protrusion 180 of a heat
exchanger plate 18 of a second, adjacent heat exchanger
member 10, such that the protrusions 170, 180 contact
each other. The protrusions 170, 180 may be joined with
each other through e.g. welding, brazing, soldering or
glue. Protrusions may be provided by stamping or punch-
ing the material forming the heat exchanger members.
Alternatively, material may be added to the surface of
the heat exchanger member to form the protrusions.
[0056] Referring to Figs 2a-2d, various ways of con-
necting the edges of the heat exchanger plates 17, 18
are disclosed.

[0057] InFig. 2a, the edges of both the upper plate 17
and the lower plate 18 are folded about 90 degrees, such
the edge portions overlap along a thickness direction of
the heat exchanger member. In the particular embodi-
ment shown, the lower plate extends beyond the upper
plate, such that the vertical portion of the lower plate 18
is outside the vertical portion of the upper plate 17. The
plates are thus joined in a plane which is substantially
perpendicular to a main plane of the heat exchanger
member.

[0058] In Fig. 2b, the edges of both the upper plate 17
and the lower plate 18 are bent such that the plates are
joined in a plane which is substantially parallel with the
main plane of the heat exchanger member.

[0059] In Fig. 2c, the edges of both the upper plate 17
and the lower plate 18 are folded about 90 degrees, such
the edge portions overlap along a thickness direction of
the heat exchanger member. In the particular embodi-
ment shown, the upper plate 17 extends beyond the lower
plate 18, such that the vertical portion of the upper plate
17 is outside the vertical portion of the lower plate 18.
The plates are thus joinedin a plane which is substantially
perpendicular to a main plane of the heat exchanger
member.

[0060] In Fig. 2d, the upper plate 17 is substantially
unbent, whereas the lower plate 18 is bent such that a
wall extending substantially perpendicular to the main
plane of the heat exchanger member is formed entirely
of the lower plate 18. The edge of the lower plate 18 is
further bent to enclose an edge of the upper plate 17.
[0061] It is noted that while all of the edge configura-
tions disclosed in Figs 2a-2d may be used for forming
peripheral edges of the heat exchanger members, it is
also possible to use the edge configurations disclosed in
Figs 2a-2d to form edges of a through hole 9 or accom-
modation recess 11 as described herein. Furthermore,
one of the configurations may be used for the peripheral
edges while another configuration is used for the through
holes and/or for the accommodation recess. It is also
possible to use different configurations for the through
holes and/or for through holes and accommodation re-
cess.
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[0062] Referring to Fig. 3a, there is disclosed an em-
bodiment where an accommodation recess 11 is provid-
ed. In this embodiment, the recess is formed by through
holes in two uppermost heat exchanger members 10.
The through hole of the uppermost heat exchanger mem-
ber is slightly larger than the through hole of the sec-
ond-to-uppermost heat exchanger member. It is recog-
nized that through holes forming an accommodation re-
cess may be provided in as many of the heat exchanger
members as is necessary to accommodate for e.g. a pro-
trusion in the cavity 8 where the heat exchanger is to be
positioned.

[0063] Referring to Fig. 3b, there is disclosed an em-
bodiment where protrusions 170, 180 are used together
with washers 19 at the same set of aligned through holes
(access holes, accommodation recesses) or oil ports. A
combination of protrusions and washers can be used to
optimize e.g. a weight to strength ratio of the heat ex-
changer by using washers between some pairs of heat
exchanger members 10, while protrusions are used be-
tween other pairs of heat exchanger members. For ex-
ample, washers 19 may be used where the forces affect-
ing the heat exchanger members are very large, while
protrusions 170, 180 may be used where the heat ex-
changer members are subjected to less severe forces.
[0064] Itis possible to alternate between washers and
protrusions, such that washers are used for every second
joint while protrusions are used for the other joints, as
illustrated at the left hand portion of Fig. 3b.

[0065] Alternatively, or as a complement, it is possible
to use washers for more than two adjacent heat exchang-
er members, while protrusions are used for one or a few
of the heat exchanger members.

[0066] Referring to Figs 4a-4b, there is illustrated how
the freedom in design can be improved by making use
of the present disclosure.

[0067] InFig. 4a, the incoming coolant flow Fc and the
outgoing coolant flow move in substantially the same di-
rection. Bolt holes 9 are provided on both sides of a lon-
gitudinal centre line of the heat exchanger 1. However
instead of being aligned along a line which is perpendic-
ular to the centre line, the bolt holes 9 are aligned along
aline, which present an angle B different than 90° relative
to the longitudinal centre line. The angle may be less
than about 80°, less than about 70°, less than about 60°,
less than about 50°, less than about 40°, or less than
about 30°. At least one oil 3, 4 port may also be aligned
on the same line as the bolt holes 9.

[0068] In Figs 4a, 4b, there is defined a longitudinal
centre line through the centers of the oil ports. Angle
is thus an absolute angle for the position of each set of
aligned through holes. A difference angle 6 between the
holes may be defined. Where the holes are aligned along
a single line through the centre of the oil port, the differ-
ence angle 6 will be 180 degrees.

[0069] In Fig. 4b, there is illustrated an embodiment
where the incoming coolant flow Fc arrives at an angle
to the longitudinal centre line of the heat exchanger 1,
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and where the outgoing coolant flow Fc is substantially
parallel with the longitudinal centre line. First and second
pairs of bolt holes 9 may be provided such that the angle
B at the centre of an oil port, between the lines along
which the respective pair of bolt holes 9 are aligned differ
between the pairs of bolt holes 9. If desired, further such
sets of aligned through holes or bolt holes may be pro-
vided at a respective oil port, e.g. 3, 4 or 5 sets of through
holes or bolt holes.

[0070] ReferringtoFigs 5a-5d,there areillustrated var-
ious protrusion/ridge patterns which may be used in con-
nection with oil ports 3, 4 and/or access holes/accommo-
dation recesses.

[0071] Referring to Figs 6a-6b, there is illustrated how
the protrusion/ridge pattern may differ between a pair of
joined together heat exchanger members 10. As illustrat-
ed, a first ridge 180’ of a first heat exchanger plate 18’
may extend in a first direction, while a second ridge 170’
of a second heat exchanger member 17’ may extend in
a second, different direction. The first and second direc-
tions may be substantially mutually perpendicular. How-
ever any angle between 0° and 90° may be provided
between the ridges of the adjacent heat exchanger mem-
bers 10.

[0072] Fig. 7 shows a heat exchanger formed by a plu-
rality of heat exchanger members 10"a, 10"b, each of
which is formed as a substantially tubular member. Each
member may be formed by rolling or folding a piece of
sheet metal or by extrusion. In either case, the forming
of the tubular member may be followed by a flattening
step and/or by insertion of an additional flange structure
to increase heat transfer.

[0073] The heat exchanger may be formed as illustrat-
ed by a plurality of identical heat exchanger members.
Fig. 8 illustrates an embodiment, wherein the through
hole 9’ intersects the edge portion of the heat exchanger
member 10!V, The through hole presents a central angle
¢, the legs of which presenting a respective tangent point
which may coincide with the intersection between the
respective edge portion an the the hole edge. The central
angle may be less than about 180 degrees, less than
about 135 degrees or less than about 90 degrees. In this
connection "central"is to be seen as the geometric centre
where the hole is substantially circular or substantially
elliptic, or as the centre of gravity of the through hole
where the through hole is asymmetric.

[0074] Figs 9a-9c schematically illustrate a mounting
flange 2’, which is adapted for use with the heat exchang-
er as disclosed herein. The mounting flange presents a
port hole 21 extending through the mounting flange 2’ for
introduction or extraction of the heat emitting medium, or
cooling medium, where applicable. The mounting flange
2’ also presents one or more recesses 23a, 23b, 23c,
23d, 23e, 23f, 23g, 23h, which are adapted for receiving
aprotrusion, which is formed in the heat exchanger plate,
in the area covered by the mounting flange 2’. With such
a mounting flange, it is possible to provide a heat ex-
changer, wherein all heat exchanger members are iden-
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tical, thus eliminating the need for providing a different
outermost heat exchanger member, which would fit tight-
ly with the mounting flange.

[0075] The mounting flange may further comprise one
or more fastening holes 22. The mounting flange may be
formed of a single plate, wherein the recesses are formed
as recesses, which may be provided as blind holes or
through holes. In the disclosed embodiment, the mount-
ing flange 2’ is formed of two separate material plates
24,25, where afirst material plate 24 may be formed with
only port hole 21 and fastening holes 22, whereas the
other plate is formed also with through holes forming the
recesses 23a, 23b, 23c, 23d, 23e, 23f, 23g, 23h. When
the material plates forming the mounting flange 2’ may
be of different materials. For example, one of the mate-
rials, e.g. the first plate 24, may be selected for optimum
strength, while the other, e.g. the second plate 25, may
be selected to fit with the brazing process.

Claims

1. A plate type heat exchanger for an oil cooler, com-
prising:

at least two heat exchanger members (10) each
enclosing a respective first channel (12);

an inlet port, for feeding a medium to the first
channels, and

an outlet port, for extracting the medium from
the first channels, wherein a second channel (7)
is formed between the at least two heat ex-
changer members (10), a medium presentin the
second channel being isolated from a medium
present in the first channel, and

the second channel being arranged to commu-
nicate with a space in which the heat exchanger
is enclosed;

wherein atleastone ofthe heat exchanger mem-
bers presents a through hole or through recess
(9, 11) extending from one face of the heat ex-
changer member, through the first channel, to a
second, opposite face of the heat exchanger
member and providing access from outside the
heat exchanger to the second channel (7),
characterised in that

heat exchanger plates of two separate heat ex-
changer members, which heat exchanger plates
face each other, present at least one respective
protrusion (170, 180; 170’, 180’), arranged in the
immediate vicinity of the through hole (9, 11)
and/or of an oil port (3, 4), and wherein the pro-
trusions abut each other.

2. The heat exchanger as claimed in claim 1, wherein
the heat exchanger plates facing each other present
a plurality of abutting protrusions.
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The heatexchanger as claimed in claim 1 or 2 where-
in atleast one of the protrusions is formed as aridge.

The heat exchanger as claimed in any one of claims
1-3, wherein at least two of the protrusions have dif-
ferent shapes.

The heat exchanger as claimed in any one of claims
1-4, wherein the abutting protrusions are joined with
each other.

The heat exchanger as claimed in any one of claims
1-5, wherein the heat exchanger comprises:

a third heat exchanger member, arranged adja-
cent one of the two heat exchanger members,
and having a through hole or through recess
which is aligned with the other through holes or
through recesses along a normal of a main plane
of the heat exchanger members,

wherein at least one washer is arranged be-
tween the third heat exchanger member and
said one of the two heat exchanger members.

The heat exchanger as claimed in any one of claims
1-6, further comprising a mounting flange (2’), which
presents arecess positioned so as to receive atleast
one of the protrusions.

The heat exchanger as claimed in any one of the
preceding claims, wherein atleast two heatexchang-
er members present a respective through hole or
through recess, and wherein said respective through
holes or through recesses at least partially overlap
each other, thus forming a set of overlapping through
holes or through recesses.

The heat exchanger as claimed in claim 8, further
comprising at least one mounting member present-
ing a mounting hole which is accessible through the
overlapping through holes or through recesses.

The heat exchanger as claimed in any one of claims
1-9, wherein less than all heat exchanger members
of the heat exchanger present a respective through
hole or through recess.

The heat exchanger as claimed in any one of the
preceding claims, wherein the through holes or
through recesses are substantially aligned with each
other along a normal of a main plane of the heat
exchanger members, thus forming a set of aligned
through holes or through recesses.

The heat exchanger as claimed in any one of the
preceding claims, wherein at least one of the heat
exchanger members presents at least two through
holes or through recesses (9, 11) providing access
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from outside the heat exchanger to the second chan-
nel (7).

13. A heat exchanger for an oil cooler, comprising:

at least three stacked heat exchanger members
(10) each enclosing a respective first channel
(12);

wherein a respective second channel (7) is
formed between two adjacent ones of said heat
exchanger members (10);

wherein an oil port extends through the heat ex-
changer members and connects the respective
first channels (12);

wherein surfaces of a first pair of adjacent heat
exchanger members, which surfaces face each
other and form an associated second channel,
present at least one respective protrusion (170,
180; 170, 180’), arranged in the immediate vi-
cinity of the oil port, and wherein the protrusions
abut each other; and

whereinasecond pair of adjacentheat exchang-
er members is separated by at least one sub-
stantially planar member, such as a washer, ex-
tending about a substantial part of a circumfer-
ence of the oil port.

14. An oil cooling system, comprising:

a cavity (8) having a liquid cooling medium inlet
(60) and a liquid cooling medium outlet (50);
an oil (4) inlet for oil to be cooled and an oil outlet
(3) for cooled oil; and

a heat exchanger (10, 10’), as claimed in any
one of the preceding claims, said heat exchang-
er being substantially enclosed in said cavity (8),
and

wherein the second channel is at least partially
formed by the cavity.

15. A method for cooling oil in a vehicle using an oil cool-

ing system as claimed in claim 14, the method com-
prising:

causing oil to be cooled to flow from the oil inlet
(4) through the first channel (12) to the oil outlet
(3), and

causing liquid cooling medium to flow from the
cooling medium inlet (60) through the second
channel (7) to the cooling medium outlet (50).



EP 2 594 885 A2

Fig. 1



EP 2 594 885 A2




EP 2 594 885 A2

10



EP 2 594 885 A2

Fig. 3b




EP 2 594 885 A2

12



EP 2 594 885 A2

13

Fig. 8

10

v



EP 2 594 885 A2

22 23h

23a

14



EP 2 594 885 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* WO 9013394 A1 [0005] * JP 2005337528 A [0008]
* WO 2004027334 A1 [0005]

15



	bibliography
	description
	claims
	drawings

