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(67)  Anexpansion tank (1) which is to be included in
a cooling system of a motor vehicle and comprises:

- an expansion chamber (3) with a lower part (3a) for
accumulation of coolant and an upper part (3b) for accu-
mulation of air;

- an inlet opening (6) to be connected to a vent conduit
of the cooling system;

- an inlet basin (7), which is arranged in said upper part
(3b) of the expansion chamber and configured to receive
the coolant which flows into the expansion chamber via
said inlet opening; and

- a settling basin (8), which is arranged in said upper part
(3b) of the expansion chamber and connected to the inlet
basin, wherein particulate contaminants contained in the
coolant received in the settling basin is allowed to settle
at the bottom of the settling basin under the effect of
gravity.
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Description
FIELD OF THE INVENTION AND PRIOR ART

[0001] The present invention relates to an expansion
tank according to the preamble of claim 1 which is in-
tended to be included in a cooling system of a motor
vehicle. The invention also relates to a cooling system
for a motor vehicle provided with such an expansion tank.
[0002] A combustion engine of a motor vehicle is
cooled by means of coolant which is circulated in a cool-
ing system. When the combustion engine is in operation
it gives off heat to the coolant, which is thereby heated
and expanded. The resulting total volume increase of the
coolant in the vehicle’s cooling system may amount to
several litres and depends on the original coolant volume
and the temperature increase. In order to prevent the
pressure from increasing too much in the cooling system,
the cooling system is provided with an expansion tank
which can accommodate the surplus coolant generated
in connection with the expansion of the coolant. The boil-
ing point of the coolant rises with increasing pressure,
and itis therefore desirable to maintain a certain positive
pressure in the cooling system when the engine is in op-
eration to thereby prevent coolant boiling. To make this
possible and at the same time prevent a dangerously
high coolant pressure, the expansion tank is provided
with a pressure relief valve which ensures that the pres-
sure in the expansion tank cannot exceed a predeter-
mined pressure level. When the coolant expands as a
consequence of heating, the air in the expansion tank is
compressed and the pressure in the expansion tank and
in the rest of the cooling system is thereby increased.
[0003] Anotherimportantfunction ofan expansion tank
of the above-mentioned type is that it should be possible
for the coolant received in the expansion tank to be de-
aerated in the expansion tank before leaving the expan-
sion tank. The air which has been absorbed by the cool-
ant when circulating through the cooling circuit of the
cooling system and which therefore accompanies the
coolant to the expansion tank is intended to rise to the
surface of the coolant volume received in the expansion
tank in order to accumulate in an air-filled space at an
upper part of the expansion tank. Hereby, the coolant in
the expansion tank is deaerated.

[0004] Some cast components included in a combus-
tion engine of a motor vehicle have a very complex con-
struction with narrow ducts and grooves and itis therefore
difficult to completely clean such engine components
from all foundry sand particles and metallic particles.
Such remaining particles and other particulate contami-
nants may be mixed with the coolant when the coolant
flows through the coolant ducts in the combustion engine
and through other parts of the cooling system. Narrow
ducts in different components included in the cooling cir-
cuit of the cooling system, such as for instance ducts in
heat exchangers, valves or thermostats, may become
clogged by particulate contaminants flowing through the
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cooling circuit together with the coolant. Such clogging
may damage the components and/or impair the function-
ing thereof. Furthermore, the particulate contaminants
may cause increased wear of the components included
in the cooling circuit. It is previously known to catch such
particulate contaminants by means of a particulate filter
arranged in the combustion engine. However, a disad-
vantage with such a particulate filter is that it may become
clogged and therefore requires recurrent maintenance.

OBJECT OF THE INVENTION

[0005] The object of the present invention is to achieve
anew and advantageous manner of removing particulate
contaminants from coolant circulating through a cooling
circuit of a cooling system.

SUMMARY OF THE INVENTION

[0006] According to the present invention, the above-
mentioned object is achieved by an expansion tank hav-
ing the features defined in claim 1.

[0007] The expansion tank of the present invention
comprises:

- an outer casing;

- an expansion chamber enclosed within the casing,
wherein the expansion chamber comprises a lower
part, in which coolant is to be accumulated, and an
upper part, in which air is to be accumulated;

- aninlet opening, here denominated first inlet open-
ing, which is arranged in the casing and intended to
be connected to a vent conduit of said cooling system
inorder to allow coolantand air to flow into said upper
partofthe expansion chamber via this firstinlet open-

ing;

- an outlet opening which is arranged in the casing
and intended to be connected to a coolant conduit
of said cooling system in order to allow coolant to
flow out of said lower part of the expansion chamber
via this outlet opening;

- an inlet basin, here denominated first inlet basin,
which is arranged in said upper part of the expansion
chamber; and

- a settling basin arranged in said upper part of the
expansion chamber.

[0008] The firstinlet basin is configured to receive the
coolant which flows into the expansion chamber via said
firstinlet opening. The firstinlet basin is connected to the
settling basin by a flow passage, via which coolant may
flow from an upper part of the first inlet basin and down
into the settling basin, wherein particulate contaminants
contained in the coolant received in the settling basin is
allowed to settle at the bottom of the settling basin under
the effect of gravity. The settling basin is provided with
an outlet, via which coolant may flow from an upper part
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of settling basin and further on towards said lower part
of the expansion chamber.

[0009] The coolantflowing into the expansion tank via
the first inlet opening is initially accumulated and spread
out in the first inlet basin before flowing from an upper
part of the firstinlet basin and down into the settling basin.
Particulate contaminants contained in the coolant enter-
ing the expansion chamber via the firstinlet opening can-
not settle in the first inlet basin due to the fact that the
flow of coolantin the firstinlet basin is too turbulent. How-
ever, the flow of coolant in the settling basin is sufficiently
calm to enable a settling of particulate contaminants at
the bottom of the settling basin under the effect of gravity.
Thus, with the solution according to the presentinvention,
particulate contaminants may be removed from the cool-
ant in a simple and cost-efficient manner without having
to use any particulate filter that may become clogged.
[0010] According to an embodiment of the invention,
the flow passage between the first inlet basin and the
settling basin comprises a guide member, here denom-
inated first guide member, which extends between the
first inlet basin and the settling basin and along which
the coolant is to flow when passing from the first inlet
basin to the settling basin, wherein this guide member
slopes downwards towards the settling basin. The cool-
ant flowing into the expansion chamber via the first inlet
opening is subjected to an initial deaeration in the first
inlet basin in that air bubbles rise to the surface of the
coolant accumulated in the inlet basin and join the air in
the air-filled upper part of the expansion chamber. The
coolant is then subjected to a further deaeration when
flowing over the first guide member. With a suitable di-
mensioning of the firstinlet basin and the first guide mem-
ber in relation to the flow of coolant through the first inlet
opening, the layer of coolant formed on the first guide
member will be so thin that the air bubbles accompanying
the coolant flowing along the first guide member very
easily can join the air above the first guide member. The
coolant is thereafter subjected to a further deaeration in
the settling basin in that air bubbles rise to the surface
of the coolant accumulated in the settling basin and join
the air in the air-filled upper part of the expansion cham-
ber. By making the coolant pass the first inlet basin, the
first guide member and the settling basin, it will be pos-
sible to achieve an efficient deaeration of the coolant in
a space-saving manner before it is accumulated in the
lower part of the expansion chamber, where it is subject-
ed to a final deaeration before leaving the expansion
chamber.

[0011] According to another embodiment of the inven-
tion, the first guide member is flat and slopes downwards
towards the settling basin at an angle of 5-15°, preferably
5-10°, inrelation to the horizontal plane. Hereby, the first
guide member slopes gently downwards and the flow
velocity of the coolant along the first guide member is
thereby limited, which is advantageous with respect to
the deaeration.

[0012] Another embodiment of the invention is charac-
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terized in:

- that the settling basin extends between a first wall
located at an inlet end of the settling basin and a
second wall located at an outlet end of the settling
basin;

- thatthe outlet of the settling basin has an outlet edge
provided on said second wall; and

- that the settling basin comprises an inlet having an
inlet edge provided on said first wall, wherein the
inlet edge is located at a higher elevation in the ex-
pansion chamber than the outlet edge to thereby al-
low the coolant flowing over the inlet edge to fall ver-
tically downinto the settling basin. By falling vertically
down into the settling basin, the coolant entering the
settling basinis prevented from "sliding" directly from
the inlet end to the outlet end of the settling basin at
the upper surface of the coolant previously accumu-
lated in the settling basin, and it is thereby ensured
that the coolant entering the settling basin will get
mixed with the coolant previously accumulated in the
settling basin and remain in the settling basin for a
period of time that is sufficient with respect to the
settling process.

[0013] According to another embodiment of the inven-
tion, a second inlet opening is arranged in the casing and
intended to be connected to a vent conduit of said cooling
system in order to allow coolant and air to flow into the
expansion chamber via this second inlet opening, where-
in the expansion tank is so configured that the coolant
entering the expansion chamber via the second inlet
opening is allowed to flow to said lower part of the ex-
pansion chamber without passing the first inlet basin and
the settling basin. Hereby, only a part of the total vent
flow will pass the first inlet basin and the settling basin,
which will make it possible to obtain a reduced coolant
flow through the settling basin and thereby favourable
settling conditions for the particulate contaminants.
[0014] Another embodiment of the invention is charac-
terized in:

- that a second inlet basin is arranged in said upper
part of the expansion chamber, wherein this second
inlet basin is configured to receive the coolant which
flows into the expansion chamber via said second
inlet opening; and

- thatasecond guide memberis connected to the sec-
ond inlet basin, wherein coolant may flow from an
upper part of the second inlet basin and further on
towards said lower part of the expansion chamber
via this second guide member.

[0015] Hereby, the coolant flowing into the expansion
chamber via the second inlet opening is subjected to an
initial deaeration in the second inlet basin in that air bub-
bles rise to the surface of the coolant accumulated in the
second inlet basin and join the air in the air-filled upper
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part of the expansion chamber. The coolant is then sub-
jected to a further deaeration when flowing over the sec-
ond guide member. By making the coolant pass the sec-
ond inlet basin and the second guide member, it will be
possible to achieve an efficient deaeration of the coolant
in a space-saving manner before it is accumulated in the
lower part of the expansion chamber, where it is subject-
ed to a final deaeration before leaving the expansion
chamber.

[0016] According to another embodiment of the inven-
tion, the second guide member is undulated and has at
least one crest which extends perpendicularly to the lon-
gitudinal direction of the second guide member. With a
suitable dimensioning of the second inlet basin and the
second guide member in relation to the flow of coolant
through the second inlet opening, the layer of coolant
formed on the crest of the second guide member will be
so thin that the air bubbles accompanying the coolant
flowing over this crest very easily can join the air above
the second guide member.

[0017] Another embodiment of the invention is charac-
terized in:

- that a third guide member is arranged in the expan-
sion chamber below the second guide member,
wherein this third guide member slopes downwards
from an upper end located in said upper part of the
expansion chamber to a lower end located in said
lower part of the expansion chamber; and

- that the second guide member is connected to the
third guide member by a flow passage, via which
coolant may flow from a lower end of the second
guide member and fall down onto the third guide
member.

[0018] Thus,the coolantwhich flows into the upper part
of the expansion chamber via the first and second inlet
openings will be directed by the third guide member down
into the coolant accumulated in the lower part of the ex-
pansion chamber and may thereby slide down into the
coolant accumulated in the lower part of the expansion
chamber in a rather gentle manner. Hereby, only a very
small amount of air will be drawn down into the coolant
accumulated in the lower part of the expansion chamber
when the coolant from the upper part of the expansion
chamber enters the coolantaccumulatedin the lower part
of the expansion chamber.

[0019] Further advantageous features of the expan-
sion tank of the present invention will appear from the
following description and the dependent claims.

[0020] The invention also relates to a cooling system
having the features defined in claim 12.

[0021] Further advantageous features of the cooling
system of the present invention will appear from the fol-
lowing description and the dependent claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] With reference to the appended drawings, a
specific description of preferred embodiments of the in-
vention cited as examples follows below. In the drawings:

Fig1 is aperspective view from the front of an expan-
sion tank according to an embodiment of the
present invention,

Fig2 is a perspective view from behind of the expan-
sion tank of Fig 1,

Fig3 isaperspective view of a rear piece which forms
part of the expansion tank of Fig 1,

Fig4 s a front view of the rear piece of Fig 3,

Fig5 isaperspective view of afront piece whichforms
part of the expansion tank of Fig 1,

Fig6 is a schematic front view of the rear piece of Fig
3, and

Fig7 is an outline diagram of a cooling system com-

prising an expansion tank according to the
present invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0023] An expansion tank 1 according to an embodi-
ment of the present invention is illustrated in Figs 1-6.
This expansion tank 1 is intended to be included in a
cooling system of a motor vehicle, for instance a cooling
system 40 of the type illustrated in Fig 7. The expansion
tank 1 comprises an outer casing 2 of rigid material, for
instance plastic, and an expansion chamber 3 (see Figs
4 and 6) provided inside the casing. The expansion cham-
ber 3 is separated from the surroundings by the casing
2 and comprises a lower part 3a, in which coolant is to
be accumulated, and an upper part 3b, in which air is to
be accumulated.

[0024] Intheillustrated example, the casing 2 is formed
by arear piece 2a and a front piece 2b, which are secured
to each other by hot plate welding or in any other suitable
manner.

[0025] The casing 2 is provided with an outlet opening
4 (see Figs 3, 4 and 6) which is intended to be connected
to a coolant conduit of a cooling system in order to allow
exchange of coolant between the expansion chamber 3
and other parts of the cooling system via this outlet open-
ing 4. The outlet opening 4 is located at the bottom of the
expansion chamber 3. A pipe 5 connected to the outlet
opening 4 protrudes from the underside of the casing 2.
Said coolant conduit is intended to be connected to this
pipe 5.

[0026] The casing2is provided with afirstinletopening
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6 which is intended to be connected to a vent conduit of
said cooling system in order to allow coolant and air to
flow into the upper part 3b of the expansion chamber 3
via this first inlet opening 6. A first inlet basin 7 and a
settling basin 8 are arranged in the upper part 3b of the
expansion chamber 3. The firstinlet basin 7 is configured
to receive the coolant which flows into the expansion
chamber 3 via the first inlet opening 6, wherein this cool-
antmay be temporarily accumulated in the firstinlet basin
7 before passing on towards the settling basin 8. The first
inlet basin 7 is connected to the settling basin 8 by a flow
passage 9, via which coolantaccumulated in the firstinlet
basin 7 may flow from an upper part of the first inlet basin
7 and down into the settling basin 8. The settling basin
8 is configured to receive the coolant which flows from
the inlet basin 7 via the flow passage 9, wherein this
coolant may be temporarily accumulated in the settling
basin 8 before passing further on towards the lower part
3a of the expansion chamber. The settling basin 8 is pro-
vided with an outlet 10, via which coolant accumulated
in the settling basin 8 may flow from an upper part of
settling basin and out of the settling basin. Particulate
contaminants contained in the coolant accumulated in
the settling basin 8 is allowed to settle at the bottom of
the settling basin under the effect of gravity.

[0027] The settling basin 8 extends between a first wall
11 located at an inlet end of the settling basin 8 and a
second wall 12 located opposite said first wall 11 at an
outlet end of the settling basin 8. Coolant enters the set-
tling basin 8 via an inlet at said inlet end and leaves the
settling basin via the outlet 10 at said outlet end. The inlet
of the settling basin 8 has an inlet edge 14 provided on
said first wall 11, wherein the coolant flows over this inlet
edge 14 when entering the settling basin 8. The outlet
10 of the settling basin 8 has an outlet edge 15 provided
on said second wall 12, wherein the coolant flows over
this outlet edge 15 when leaving the settling basin 8. The
inlet edge 14 is located at a higher elevation in the ex-
pansion chamber 3 than the outlet edge 15 to thereby
allow the coolant flowing over the inlet edge 14 to fall
vertically down into the coolant previously accumulated
in the settling basin 8.

[0028] The above-mentioned flow passage 9 compris-
es a first guide member 16, which extends between the
firstinlet basin 7 and the settling basin 8 and along which
the coolant flows when passing through the flow passage
9 from the first inlet basin 7 to the settling basin 8. The
first guide member 16 is preferably flat and slopes down-
wards towards the settling basin 8 at an angle a (see Fig
4) of 5-15°, preferably 5-10°, in relation to the horizontal
plane. In the illustrated example, the upper end of the
first guide member 16 is connected to an upper end of a
curved wall 17 of the first inlet basin 7, whereas the lower
end of the first guide member 16 is connected to the
above-mentioned first wall 11 of the settling basin 8. The
upper end of said curved wall 17 forms an upper edge
18 (see Figs 4 and 6) of the first inlet basin 7 and the first
inlet opening 6 is provided in the first inlet basin 7 at a
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level below this upper edge 18 so that the coolant flowing
into the expansion chamber 3 via the first inlet opening
6 will rise upwards in the first inlet basin 7 and then over
to the first guide member 16 via this upper edge 18.
[0029] A drainhole 19is provided in a lower part of the
first inlet basin 7 to thereby allow coolant accumulated
in the first inlet basin 7 to be drained off from the first inlet
basin via this drain hole 19 when the flow of coolant into
the expansion chamber 3 via the first inlet opening 6 has
stopped.

[0030] In the illustrated embodiment, the casing 2 is
also provided with a second inlet opening 20 which is
intended to be connected to a vent conduit of said cooling
system in order to allow coolant and air to flow into the
upper part 3b of the expansion chamber 3 via this second
inlet opening 20. The flow of coolant into the expansion
chamber 3 via the first inlet opening 6 is intended to be
lower than the flow of coolantinto the expansion chamber
3 via the second inlet opening 20 and the cross-sectional
area of the first inlet opening 6 is therefore preferably
smaller than the cross-sectional area of the second inlet
opening 20.

[0031] A secondinletbasin 21 is arranged inthe upper
part 3b of the expansion chamber 3. The second inlet
basin 21 is configured to receive the coolant which flows
into the expansion chamber 3 via the second inlet open-
ing 20, wherein this coolant may be temporarily accumu-
lated in the second inlet basin 21 before passing on to-
wards the lower part 3a of the expansion chamber. Cool-
ant entering the expansion chamber 3 via the second
inlet opening 20 is directed to the lower part 3a of the
expansion chamber without passing the first inlet basin
7, the first guide member 16 and the settling basin 8.
[0032] A second guide member 22 is connected to the
second inlet basin 21, wherein coolant accumulated in
the second inlet basin 21 may flow from an upper part of
the second inletbasin 21 and further on towards the lower
part 3a of the expansion chamber 3 via this second guide
member 22. The second guide member 22 is arranged
below the first guide member 16 and the settling basin
8. In the illustrated example, the second guide member
22 is undulated and has a crest 23 which extends per-
pendicularly to the longitudinal direction of the second
guide member 22. An upper end of the second guide
member 22 is connected to an upper end of a curved
wall 24 of the second inlet basin 21. The upper end of
said curved wall 24 forms an upper edge 25 (see Figs 4
and 6) of the second inlet basin 21 and the second inlet
opening 20 is provided in the second inlet basin 21 at a
level below this upper edge 25 so that the coolant flowing
into the expansion chamber 3 via the second inlet open-
ing 20 will rise upwards in the second inlet basin 21 and
then over to the second guide member 22 via this upper
edge 25. The top of the crest 23 is located at a slightly
lower elevation in the expansion chamber 3 than the up-
per edge 25 of the second inlet basin 21. A wave trough
26 is formed between the upper edge 25 of the second
inlet basin 21 and the crest 23, wherein coolant flowing
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along the second guide member 22 will be temporarily
accumulated in this wave trough 26 before flowing over
the top of the crest 23.

[0033] The settling basin 8 is connected to the second
guide member 22 by a flow passage 27, via which coolant
may flow from the outlet 10 of the settling basin 8 and
fall down onto the second guide member 22.

[0034] In the illustrated embodiment, a third guide
member 28 is arranged in the expansion chamber 3 be-
low the second guide member 22. This third guide mem-
ber 28 slopes downwards from an upper end 28b located
in the upper part 3b of the expansion chamber 3 to a
lower end 28a located in the lower part 3a of the expan-
sion chamber. The second guide member 22 is connect-
ed to the third guide member 28 by a flow passage 29,
via which coolant may flow from the lower end 22a of the
second guide member 22 and fall down onto the third
guide member 28.

[0035] A drain hole 37 is provided in a lower part of the
second inlet basin 21 to thereby allow coolant accumu-
lated in the second inlet basin 21 to be drained off from
the second inlet basin via this drain hole 37 when the
flow of coolant into the expansion chamber 3 via the sec-
ond inlet opening 20 has stopped.

[0036] Intheillustrated example, a pipe socket 32 con-
nected to the first inlet opening 6 and another pipe socket
33 connected to the second inlet opening 20 protrude
from a side wall of the casing 2. Each pipe socket 32, 33
is connected to the associated inlet opening 6, 20 via an
inlet conduit 34, 35 provided on the outside of the casing
2, asillustrated in Fig 2. The above-mentioned vent con-
duits are intended to be connected to these pipe sockets
32, 33.

[0037] Theexpansiontank 1isprovided with aclosable
refill opening 34 (see Fig 1) which is arranged on the
casing 2. Coolant may be introduced into the expansion
chamber 3 via this refill opening 34 in order to provide
for replenishment of the cooling system. This refill open-
ing 34 is closed by means of a removable lid (not shown).
[0038] Furthermore, the expansion tank 1 is provided
with a valve device 35 which is mounted to the casing 2
and comprises a pressure relief valve for limiting the pres-
sure in the expansion chamber 3 and a return valve. The
pressure relief valve allows air and vapor to flow out from
the upper part 3b of the expansion chamber 3 when the
pressure in the expansion chamber, due to an increase
of the coolant volume, exceeds a pressure level given
by the pressure relief valve. Thus, the pressure relief
valve ensures that the pressure in the expansion cham-
ber 3 cannotexceed a predetermined pressure level. The
return valve allows air to flow into the upper part 3b of
the expansion chamber 3 from the surroundings when
the pressure in the expansion chamber, due to a reduc-
tion of the coolant volume, becomes lower than a pres-
sure level given by the return valve.

[0039] In the illustrated embodiment, the expansion
tank 1 is also provided with a liquid level sensor 36 (see
Fig 1) which is mounted to the casing 2 at a lower part
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thereof and configured to give off a signal when the cool-
antlevel in the expansion chamber 3 has reached a given
lower level.

[0040] The casing 2 is provided with a marking 38 (see
Fig 1) which indicates the minimum coolant level in the
expansion chamber 3 and another marking 39 which in-
dicates the maximum coolant level in the expansion
chamber 3.

[0041] A closable discharge opening (not shown) may
be provided at the bottom of the settling basin 8 in order
to make possible a discharge of particulate contaminants
settled at the bottom of the settling basin.

[0042] Fig 6 illustrates the flow of coolant through the
expansion chamber 3. Coolant and accompanying air
bubbles are led into the first inlet basin 7 from a first vent
conduit via the first inlet opening 6. From the first inlet
basin 7 the coolant runs over to the first guide member
16 via the upper edge 18 of the firstinlet basin. By means
of the first inlet basin 7 it is ensured that the coolant will
flow along the first guide member 16 in a well-distributed
flow so that a thin layer of coolant is formed on the first
guide member 16. From the lower end of the first guide
member 16 the coolant runs over the inlet edge 14 and
down into the settling basin 8. Particulate contaminants
contained in the coolant received in the settling basin 8
settle at the bottom of the settling basin 8 under the effect
of gravity. Coolant leaving the settling basin 8 will run
over the outlet edge 15 and down onto the second guide
member 22 via the flow passage 27.

[0043] Coolant and accompanying air bubbles are led
into the second inlet basin 21 from a second vent conduit
via the second inlet opening 20. From the second inlet
basin 21 the coolant runs over to the second guide mem-
ber 22 via the upper edge 25 of the second inlet basin
21. By means of the second inlet basin 21 it is ensured
that the coolant will flow over the upper end of the second
guide member 22 in a well-distributed flow so that a thin
layer of coolant is formed on the upper end of the second
guide member 22. The coolant then runs down into the
wave trough 26 on the second guide member 22 and will
thereafter pass over the top of the crest 23 on the second
guide member 22. By means of the wave trough 26 it is
ensured that the coolant will flow over the top of the crest
23 in a well-distributed flow so that a thin layer of coolant
is formed on the top of the crest 23. After having passed
the top of the crest 23 the coolant flowing along the sec-
ond guide member 22 will join the coolant which falls
down onto the second guide member 22 from the flow
passage 27. The combined coolant flow is then directed
to the lower part 3a of the expansion chamber 3 via the
third guide member 28 and mixed with the coolant accu-
mulated in the lower part 3a of the expansion chamber.
Coolant leaves the expansion chamber 3 via the outlet
4 at the bottom of the expansion chamber.

[0044] A cooling system 40 intended for a motor vehi-
cle is schematically illustrated in Fig 7. This cooling sys-
tem 40 comprises a cooling circuit 41 for cooling a com-
bustion engine 42 of the vehicle by means of a coolant
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flowing through the cooling circuit. The coolant is prefer-
ably in the form of water, with possible antifreezing ad-
ditives such as for instance glycol. A coolant pump 43 is
provided in the cooling circuit 41 in order to circulate the
coolant in the cooling circuit. Furthermore, a radiator 44,
forinstance in the form of a conventional coolant radiator,
is provided in the cooling circuit 41 in order to cool the
coolant. This radiator 44 has a coolant inlet 45a which is
connected to a coolant outlet 46b of the combustion en-
gine 42 via a first conduit 47 of the cooling circuit, and a
coolant outlet 45b which is connected to a coolant inlet
46a of the combustion engine 42 via a second conduit
48 of the cooling circuit. In the illustrated example, the
coolant pump 43 is arranged in the second conduit 48.
The first conduit 47 is connected to the second conduit
48 via a third conduit 49 of the cooling circuit. This third
conduit 49 is configured to allow coolant to be returned
from the coolant outlet 46b of the combustion engine 42
back to the coolant inlet 46a of the combustion engine
without passing through the radiator 44. Thus, the third
conduit 49 constitutes a bypass conduit, via which cool-
ant circulating in the cooling circuit 41 can bypass the
radiator 44 on its way between the coolant outlet 46b and
the coolant inlet 46a of the combustion engine 42. Be-
tween the coolant inlet 46a and the coolant outlet 46b of
the combustion engine 42, the coolant is circulated
through coolant ducts (not shown) inside the combustion
engine while absorbing heat from the combustion engine.
Athermostat 50 is provided at the junction point between
the first conduit 47 and the third conduit 49. Depending
on the temperature of the coolant, the thermostat 50 will
either direct the coolant from the combustion engine 42
to the radiator 44 in order to allow the coolant to be cooled
therein before being returned to the combustion engine
42, or direct the coolant from the combustion engine 42
directly back to the combustion engine via the third con-
duit 49 without passing through the radiator 44.

[0045] The coolant flowing through the radiator 44 is
cooled by means of air which is blown towards the radi-
ator when the motor vehicle is in motion. The cooling
system 40 may also comprise a fan (not shown) for gen-
erating an air flow through the radiator 44. This fan may
be connected to the combustion engine 42 in order to be
driven by the combustion engine.

[0046] The cooling system 40 is provided with an ex-
pansion tank 1 of the type described above. The outlet
opening 4 of the expansion tank 1 is connected to the
above-mentioned second conduit 48 via a fourth conduit
51 of the cooling circuit 41. This fourth conduit 51 is con-
nected to the second conduit 48 at a point located be-
tween the radiator 44 and the coolant pump 43. The first
inlet opening 6 of the expansion tank 1 is connected to
the radiator 44 via a first vent conduit 52 in order to allow
coolant and air to flow from the radiator 44 and into the
upper part 3b of the expansion chamber 3 via this first
vent conduit 52 and the first inlet opening 6 of the expan-
sion tank 1. The second inlet opening 20 is connected to
cooling ducts in the combustion engine 42 via a second
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vent conduit 53 in order to allow coolant and air to flow
from the combustion engine 42 and into the upper part
3b of the expansion chamber 3 via this second vent con-
duit 53 and the second inlet opening 20 of the expansion
tank 1. The diameter of the first vent conduit 52 is pref-
erably smaller than the diameter of the second vent con-
duit 53. The mass flow of coolant through the first vent
conduit 52 is with advantage considerably lower than the
mass flow of coolant through the second vent conduit 53,
for instance 25-50%, preferably about one third, of the
mass flow of coolant through the second vent conduit 53.
Coolant is led into the expansion chamber 3 of the ex-
pansiontank 1 viathe vent conduits 52, 53 and is returned
from the expansion chamber 3 to the cooling circuit 41
via the above-mentioned fourth conduit 51 after deaera-
tion in the expansion chamber.

[0047] The expansion tank according to the invention
is particularly intended for use in a heavy motor vehicle,
such as for instance a bus, a tractor truck or a lorry.
[0048] The invention is of course not in any way re-
stricted to the embodiments described above. On the
contrary, many possibilities to modifications thereof will
be apparent to a person with ordinary skill in the art with-
out departing from the basic idea of the invention such
as defined in the appended claims.

Claims

1. An expansion tankintended to be included in a cool-
ing system of a motor vehicle in order to receive cool-
ant which circulates in the cooling system, the ex-
pansion tank (1) comprising:

- an outer casing (2);

- an expansion chamber (3) enclosed within the
casing (2), wherein the expansion chamber (3)
comprises a lower part (3a), in which coolant is
to be accumulated, and an upper part (3b), in
which air is to be accumulated;

- an inlet opening (6), here denominated first in-
let opening, which is arranged in the casing (2)
and intended to be connected to a vent conduit
of said cooling system in order to allow coolant
and air to flow into said upper part (3b) of the
expansion chamber (3) via this first inlet opening
(6); and

- an outlet opening (4) which is arranged in the
casing (2) and intended to be connected to a
coolant conduit of said cooling system in order
to allow coolant to flow out of said lower part (3a)
of the expansion chamber (3) via this outlet
opening (4);

characterized in:

- that an inlet basin (7), here denominated first
inlet basin, is arranged in said upper part (3b)
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of the expansion chamber (3), wherein this inlet
basin (7) is configured to receive the coolant
which flows into the expansion chamber (3) via
said first inlet opening (6);

- that a settling basin (8) is arranged in said up-
per part (3b) of the expansion chamber (3);

- that the first inlet basin (7) is connected to the
settling basin (8) by a flow passage (9), via which
coolant may flow from an upper part of the first
inlet basin (7) and down into the settling basin
(8), wherein particulate contaminants contained
in the coolant received in the settling basin (8)
is allowed to settle at the bottom of the settling
basin under the effect of gravity; and

- that the settling basin (8) is provided with an
outlet (10), via which coolant may flow from an
upper part of settling basin (8) and further on
towards said lower part (3a) of the expansion
chamber (3).

An expansion tank according to claim 1, character-
ized in that said flow passage (9) comprises a guide
member (16), here denominated first guide member,
which extends between the first inlet basin (7) and
the settling basin (8) and along which the coolant is
to flow when passing from the first inlet basin (7) to
the settling basin (8), wherein this guide member (16)
slopes downwards towards the settling basin (8).

An expansion tank according to claim 2, character-
ized in that the first guide member (16) is flat and
slopes downwards towards the settling basin (8) at
an angle (o) of 5-15°, preferably 5-10 °, in relation
to the horizontal plane.

An expansion tank according to any of claims 1-3,
characterized in:

- that the settling basin (8) extends between a
firstwall (11) located ataninlet end of the settling
basin (8) and a second wall (12) located at an
outlet end of the settling basin (8);

- that the outlet (10) of the settling basin (8) has
anoutlet edge (15) provided on said second wall
(12); and

- that the settling basin (8) comprises an inlet
having an inlet edge (14) provided on said first
wall (11), wherein the inlet edge (14) is located
at a higher elevation in the expansion chamber
(3) than the outlet edge (15) to thereby allow the
coolant flowing over the inlet edge (14) to fall
vertically down into the settling basin (8).

An expansion tank according to any of claims 1-4,
characterized in that a second inlet opening (20)
is arranged in the casing (2) and intended to be con-
nected to a vent conduit of said cooling system in
order to allow coolant and air to flow into the expan-
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10.

1.

sion chamber (3) via this second inlet opening (20),
wherein the expansion tank (1) is so configured that
the coolant entering the expansion chamber (3) via
the second inlet opening (20) is allowed to flow to
said lower part (3a) of the expansion chamber with-
out passing the first inlet basin (7) and the settling
basin (8).

An expansion tank according to claim 5, character-
ized in that the cross-sectional area of the first inlet
opening (6) is smaller than the cross-sectional area
of the second inlet opening (20).

An expansion tank according to claim 5 or 6, char-
acterized in:

- that a second inlet basin (21) is arranged in
said upper part (3b) of the expansion chamber
(3), wherein this second inlet basin (21) is con-
figured to receive the coolant which flows into
the expansion chamber (3) via said second inlet
opening (20); and

- that a second guide member (22) is connected
to the second inlet basin (21), wherein coolant
may flow from an upper part of the second inlet
basin (21) and further on towards said lower part
of the expansion chamber (3) via this second
guide member (22).

An expansion tank according to claim 7, character-
ized in that the second guide member (22) is undu-
lated and has at least one crest (23) which extends
perpendicularly to the longitudinal direction of the
second guide member (22).

An expansion tank according to claim 7 or 8, char-
acterized in that the second guide member (22) is
arranged below the settling basin (8).

An expansion tank according to claim 9, character-
ized in that the settling basin (8) is connected to the
second guide member (22) by a flow passage (27),
via which coolant may flow from the outlet (10) of the
settling basin (8) and fall down onto the second guide
member (22).

An expansion tank according to any of claims 7-10,
characterized in:

- that a third guide member (28) is arranged in
the expansion chamber (3) below the second
guide member (22), wherein this third guide
member (28) slopes downwards from an upper
end (28b) located in said upper part (3b) of the
expansion chamber (3) to a lower end (28a) lo-
cated in said lower part (3a) of the expansion
chamber; and

- that the second guide member (22) is connect-
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ed to the third guide member (28) by a flow pas-
sage (29), via which coolant may flow from a
lower end (22a) of the second guide member
(22) and fall down onto the third guide member
(28). 5

12. A cooling system for a motor vehicle comprising:

- a cooling circuit (41) for cooling a combustion
engine (42) of the motor vehicle by means of 10
coolant circulating in the cooling circuit (41); and

- a radiator (44) provided in the cooling circuit
(41) for cooling the coolant;

characterized in that the cooling system (40) com- 75
prises an expansion tank (3) according to any of
claims 1-11, wherein the first inlet opening (6) of the
expansion tank (3) is connected to a vent conduit
(52) included in the cooling circuit (41) and the outlet
opening (4) of the expansion tank (3) is connected 20
to acoolantconduit (51) included in the cooling circuit
(41).

13. A cooling system according to claim 12, character-
ized in that the expansion tank (3) is an expansion 25
tank according to any of claims 5-11, wherein the
first inlet opening (6) of the expansion tank (3) is
connected to a first vent conduit (52) included in the
cooling circuit (41) and the second inlet opening (20)
of the expansion tank (3) is connected to a second 30
vent conduit (53) included in the cooling circuit (41).

14. A cooling system according to claim 13, character-
ized in that the diameter of said first vent conduit
(52) is smaller than the diameter of said second vent 35
conduit (53).

15. A cooling system according to claim 13 or 14, char-
acterized in:
40

- that said first vent conduit (52) is connected to
the radiator (44) in order to allow coolant and air
to flow from the radiator (44) and into said upper
part (3b) of the expansion chamber (3) via this
first vent conduit (52) and the first inlet opening 45
(6) of the expansion tank (3); and
-that said second vent conduit (53) is connected
to the combustion engine (42) in order to allow
coolant and air to flow from the combustion en-
gine (42) and into said upper part (3b) of the 50
expansion chamber (3) via this second vent con-
duit (53) and the second inlet opening (20) of
the expansion tank (3).

55
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