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Description
TECHNICAL FIELD

[0001] The invention relates to a cooling system for a
motor vehicle according to the preamble of claim 1. The
invention also relates to a thermostat device according
to the preamble of claim 6. The invention further relates
to a motor vehicle.

BACKGROUND

[0002] A cooling system for a liquid-cooled combustion
engine of a motor vehicle comprises a radiator for cooling
a cooling medium, a bypass line in which the cooling
medium can bypass the radiator when the temperature
of the cooling medium is low, a cooling medium pump
for circulating the cooling medium through the radiator
and/or the bypass line and the engine’s cooling ducts,
and a thermostat for directing the flow of the cooling me-
dium to the radiator and/or the bypass line, depending
on the temperature of the cooling medium.

[0003] The control of the thermostat is by a thermal
element in the form of a sensing device containing wax.
The wax in the sensing device reacts to the temperature
of the cooling medium in such a way that it melts at a
certain temperature, whereby it acts upon a valve which
opens so that the cooling medium can flow to the radiator.
When the cooling medium has cooled to a lower temper-
ature, the wax cools and solidifies, whereupon the valve
closes so that the cooling medium flows through the by-
pass line. This phase change of the wax takes a relatively
long time, of the order of minutes, which time depends
on the composition of the wax element. Advantages of
using thermostats containing a thermal element/sensing
device in the form of a wax element are that the latter
results in high operational reliability and is very inexpen-
sive.

[0004] On most heavy vehicles such as trucks, the
thermostat is situated downstream of the engine. The
problem with such a location is that there is no temper-
ature regulation of the cooled cooling medium from the
radiator which flows into the engine, since the sensing
device is situated upstream of the radiator. Only when
the cooled cooling medium has flowed through the en-
gine and been warmed and comes back to the thermostat
does any regulation take place. There is thus a consid-
erable delay before the thermostat receives temperature
feedback after a change of the valve position. In practice
the result is a temperature rise process which oscillates,
a transient pattern, which in some cases when high loads
occur is not damped, as the thermostat "hunts" because
of not being able to keep up with the rest of the cooling
system. The circulation time of the cooling medium in the
cooling system may be 20-30 seconds, depending on
the flow. In extreme cases where the ambient tempera-
ture is substantially below zero and the engine is initially
under heavy load while the cooling medium is still rela-
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tively cold, e.g. 20 degrees, the cooling medium is
warmed very quickly. When the thermostat opens, ex-
tremely cold coolant then flows into the engine without
regulation, possibly leading to engine damage.

[0005] A solution to the above problem is for the ther-
mostat to be situated upstream of the engine where cold
flow from the radiator and relatively warmer flow from the
bypass line mix. This mixture will thus be at the sensitive
temperature of the wax element at which the thermostat
closes immediately if it becomes too cold, thereby reduc-
ing said oscillations and resulting in a transient pattern
which is much more stable and is damped more quickly.
[0006] A problem with relocating the thermostat up-
stream of the engine is that it may entail substantial
reconfiguration of, for example, a truck. Inter alia, pipe-
lines of the cooling system have to be relaid and existing
items relocated. In the case of engines where the ther-
mostat is situated in the engine block, the engine has to
be reconfigured. It can take a number of years to develop
a new engine block. Such relocation of the thermostat
also affects many other components.

[0007] EP1111215A1 discloses a thermostat device
for a cooling system of a motor vehicle, comprising a
valve device adapted to receiving cooling medium flow-
ing downstream of the engine and a thermal element
which is connected to the valve device and is adapted to
detecting the temperature of the cooling medium of the
cooling system. By means of the valve the flow of the
cooling medium in a circuit through a radiator may be
opened or closed depending on the temperature of the
cooling medium detected by the thermal element thus
controlling the flow. The thermal element is arranged in
the main incoming line from the radiator to the engine.
Hereby the oscillations of the temperature in the engine
may be minimized.

OBJECTS OF THE INVENTION

[0008] An object of the present invention is to provide
a cooling system for a cooling-medium-cooled combus-
tion engine of a motor vehicle which results in better con-
trol of the flow of the cooling medium in the system without
substantial reconfiguration of existing cooling systems in
which the thermostat is situated downstream of the com-
bustion engine.

[0009] A further object of the present invention is to
provide a thermostat device which is easy to install in
existing cooling system configurations in which thermo-
stats are situated downstream of the combustion engine,
which thermostat device, when installed in such a cooling
system, enables better control of the flow of the cooling
medium.

SUMMARY OF THE INVENTION
[0010] This and other objects indicated by the descrip-

tion set out below are achieved by a cooling system, a
thermostat and a vehicle as above having in addition the
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features indicated in the characterising parts of the at-
tached independent claims 1, 6 and 11. Preferred em-
bodiments of the thermostat according to the invention
are defined in the attached dependent claims 2-5 and
7-10.

[0011] According to the invention, the objects are
achieved with a cooling system for a motor vehicle ac-
cording to claim 1.

[0012] Temperature cycling is thus greatly re-
duced/damped, particularly during cold temperature-rise
processes, the result being a more stable temperature
in the engine. This makes it possible to regulate the cold
cooling medium from the radiator so that the radiator is
likewise not subject to temperature cycling. More stable
engine operation is thus made possible. Such an ar-
rangement of the thermal element makes for easy instal-
lation in existing cooling systems in which the thermostat
device is situated downstream of the engine. No great
reconfiguration is involved, since a thermostat device
thus configured can replace a thermostat device situated
downstream of the engine.

[0013] Accordingto an embodiment of the cooling sys-
tem, the thermal element is so situated that it detects a
partial flow of the mixed cooling medium from the radiator
and the bypass line. Situating the thermal element in this
way reduces oscillations of the cooling medium temper-
ature and results in an oscillation of said temperature
which is more stable and more quickly damped. The ad-
vantages mentioned in the previous paragraph are also
achieved with this configuration.

[0014] Accordingto an embodiment of the cooling sys-
tem, the thermal element comprises a sensing device in
the form of a wax element. Advantages of using a wax
element are that it results in high operational reliability
and is very inexpensive.

[0015] Accordingtoan embodiment of the cooling sys-
tem, the wax element contains added substances such
as, for example, aluminium powder, copper powder, car-
bon powder or the like for acting upon the thermal char-
acteristics of the wax element so that the time the wax
element takes to control the flow of the cooling medium
from/to a situation in which substantially no cooling me-
dium is caused to flow through the radiator to/from a sit-
uation in which substantially all of the cooling medium is
caused to flow through the radiator is reduced. This
means that the wax element opens and closes quickly,
resulting in quicker regulation of the cooling medium tem-
perature.

[0016] Accordingtoan embodiment of the cooling sys-
tem, an electrical device is connected to the wax element
to regulate the temperature of the wax elementand hence
the temperature at which the wax element is activated to
control the cooling medium. This makes it possible, dur-
ing operation at low load involving a relatively smaller
cooling requirement, to have a high opening temperature
of the wax element, with the result that friction resistance
is reduced, the viscosity of oils and the like is lowered,
etc., and also to have, during operation at high load in-
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volving a relatively larger cooling requirement, a lower
opening temperature of the wax element.

[0017] According to an embodiment of the cooling sys-
tem, the electrical device is coupled to the load by means
of the engine, a supplementary brake and/or the like in
such a way that the greater the load the more heat is
imparted to the wax element. This is an easy way to con-
trol the opening temperature of the wax element so that
a high opening temperature of the wax element occurs
at low engine load and/or low retarder load and a low
opening temperature at high engine load and/or retarder
load.

[0018] According to an embodiment of the cooling sys-
tem, a partial flow of the mixed cooling medium from the
radiator and the bypass line is led in a pilot line via the
thermal elementto the bypassline. Such an arrangement
of the thermal element makes for easy installation in ex-
isting cooling systems in which the thermostat device is
situated downstream of the engine. No great reconfigu-
ration is involved, since a thermostat device thus config-
ured can replace a thermostat device situated down-
stream of the engine.

[0019] According to the invention, the objects are also
achieved with a thermostat device for a cooling system
of a motor vehicle according to claim 6. The cold cooling
medium from the radiator is thus regulated so that the
radiator is likewise not subject to temperature cycling.
More stable engine operation is thus made possible.
Such an arrangement of the thermal element makes for
easy installation in existing cooling systems in which the
thermostat device is situated downstream of the engine.
No great reconfiguration is involved, since a thermostat
device thus configured can replace a thermostat device
situated downstream of the engine. Situating the thermal
element in this way reduces oscillations of the cooling
medium temperature and results in an oscillation of said
temperature which is more stable and more quickly
damped.

[0020] According to an embodiment of the thermostat
device, the thermal element comprises a sensing device
in the form of a wax element which results in high oper-
ational reliability and is very inexpensive.

[0021] According to an embodiment of the thermostat
device, the wax element contains added substances
such as, forexample, aluminium powder, copper powder,
carbon powder or the like, which increases the open-
ing/closing speed of the wax element, i.e. the latter melts
and solidifies more quickly, resulting in quicker regulation
of the cooling medium temperature.

[0022] According to an embodiment of the thermostat
device, an electrical device is connected to the wax ele-
ment to regulate the temperature of the wax element and
hence the temperature at which the wax element is ac-
tivated to control the cooling medium. This makes it pos-
sible, during operation at low load involving a relatively
smaller cooling requirement, to have a high opening tem-
perature of the wax element, with the result that friction
resistance is reduced, the viscosity of oils and the like is
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lowered, etc., and also to have, during operation at high
load involving a relatively larger cooling requirement, a
lower opening temperature of the wax element.

[0023] According to an embodiment of the thermostat
device, the electrical device is coupled to the load by
means of the engine, a supplementary brake and/or the
like in such a way that the greater the load the more heat
is imparted to the wax element. This is an easy way to
control the opening temperature of the wax element so
that a high opening temperature of the wax element oc-
curs at low engine load and/or low retarder load and a
low opening temperature at high engine load and/or re-
tarder load.

[0024] According to an embodiment of the thermostat
device, a partial flow of the mixed cooling medium from
the radiator and the bypass line is led in a pilot line via
the thermal element to the bypass line. Such an arrange-
ment of the thermal element makes for easy installation
in existing cooling systems in which the thermostat de-
vice is situated downstream of the engine. No great
reconfiguration is involved, since a thermostat device
thus configured can replace a thermostat device situated
downstream of the engine.

[0025] Further objects, advantages and novel features
of the present invention will be apparent to specialists in
this technical field from the following details, and through
implementing the invention. The invention is described
below but it should be noted that it is not limited to the
particular details described. One skilled in the art who
has access to whatis described here will perceive further
fields of use, modifications and embodiments within other
fields which are within the scope of protection of the in-
vention.

DESCRIPTION OF THE DRAWINGS
[0026]

Fig. 1 depicts schematically a cooling system ac-
cording to an embodiment of the present invention;

Fig. 2 depicts schematically a thermostat device ac-
cording to a first embodiment of the present inven-
tion;

Fig. 3 depicts schematically a thermostat device ac-
cording to a second embodiment of the present in-
vention;

Fig. 4a depicts schematically a variant of the ther-
mostat device according to the present invention;
and

Fig. 4b depicts a system for temperature control of
the thermostat device according to the present in-
vention.
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DESCRIPTION OF EMBODIMENTS

[0027] Fig. 1 depicts schematically a cooling system 1
for a combustion engine 100, e.g. a diesel engine, of a
motor vehicle such as a truck or bus, according to an
embodiment of the presentinvention. The cooling system
1 comprises a cooling circuit 2 situated in the vehicle’s
engine 100 and comprising cooling ducts 2a in which a
cooling medium is caused to flow in order to cool the
engine. The cooling medium takes the form of a liquid,
preferably in the form of a mixture of water and freezing
point lowering additives such as glycol. The cooling sys-
tem 1 further comprises a radiator 20 for cooling the cool-
ing medium, a cooling medium pump 30 for circulating
the cooling medium in the cooling circuit, and a thermo-
stat device 40 for controlling, according to temperature,
the cooling medium in the cooling system. An outlet 102
from the engine’s cooling ducts is connected to a first
inlet 41 of the thermostat device via a first line 3. A first
outlet 42 from the thermostat device is connected to an
inlet 21 of the radiator via a second line 4. An outlet 22
from the radiator is connected to an inlet 31 of the cooling
medium pump via a third line 5 and a fourth line 6. An
outlet 32 from the cooling medium pump is directly con-
nected to an inlet 101 to the engine’s cooling ducts via a
fifth line 7. A second outlet 44 from the thermostat device
is connected to the inlet 31 to the cooling medium pump
via a bypass line 8 which is connected at a connection 9
between the third and fourth lines. The bypass line 8
makes it possible for cooling medium to be led past the
radiator 20. The pump 30 is here arranged between the
fourth and fifth lines but may also be situated elsewhere
in the cooling system.

[0028] The cooling medium which flows through the
radiator is cooled by air which blows against the radiator
when the vehicle is in motion. The cooling system usually
also comprises a fan (not depicted) which is adapted to
providing, when required, extra cooling of the cooling me-
dium. According to a variant, the fan is connected to the
engine in such a way that its degree of connection de-
pends on the engine load.

[0029] A sixth line 11a which constitutes a first section
of a pilot line 11 is connected at a connection 10 of the
fifth line 7 and is connected to a second inlet 43 of the
thermostat device. A seventh line 11b which constitutes
a second section of the pilot line 11 runs from the second
inlet 43 of the thermostat device. The seventh line 11b
is connected to the bypass line 8.

[0030] Heavy motor vehicles such as trucks are often
equipped with supplementary brakes, e.g. a hydrody-
namic retarder, for braking the vehicle, e.g. when travel-
ling on downhill runs. The hydrodynamic retarder con-
tains oil which flows at high velocity between a stator and
a rotor, thereby converting the kinetic energy of the oil to
thermal energy during braking. The cooling system of the
motor vehicle is normally used for cooling the oil during
the braking process, to which end the cooling system is
provided with an extra heat exchanger whereby the cool-
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ing medium in the cooling system cools the warm oil from
the retarder. The result is a very rapid temperature rise
of the cooling medium. According to a variant, the cooling
system according to the present invention is adapted to
providing cooling during braking by aretarder 80 depicted
in broken lines in Fig. 1, or by an equivalent supplemen-
tary brake, whereby the thermostat device according to
the present invention would provide quicker and more
effective temperature regulation.

[0031] Fig.2depicts schematically a thermostatdevice
40 according to a first embodiment of the present inven-
tion. The thermostat device 40 comprises a thermostat
housing 50 and a valve device 52 accommodated therein
and at least one thermal element 54 adapted to detecting
the temperature of the cooling medium in order on the
basis thereof to direct the cooling medium through the
radiator 20 and/or to the bypass line 8 past the radiator 20.
[0032] The thermal element comprises a sensing de-
vice 54 in the form of a wax element 54 configured in
such a way and having such characteristics that it acts
upon the valve device 52 when it is exposed to temper-
ature changes. The wax element 54 is so situated that it
detects part of the mixed cooling medium from the radi-
ator 20 and the bypass line 8. According to an embodi-
ment, the wax element 54 is situated close to the second
inlet 43 of the thermostat device in such a way that it
comes into contact with a portion of the mixed cooling
medium from the radiator 20 and the bypass line 8.
[0033] A portion of the mixed cooling medium from the
radiator 20 and the bypass line is thus adapted to flowing
through the pilotline 11, i.e. through the sixth and seventh
lines, via the wax element 54 and being returned to the
bypass line 8. The wax element is therefore not situated
where the main flow of the cooling medium takes place
but in a pilot flow through the pilot line 11. The fact that
the wax element 54 detects a mixture of the relatively
warmer water from the bypass line 8 and the relatively
colder water from the radiator 20 means that the wax
element 54 and hence the valve device 52 are regulated
more quickly than in the case of conventional thermostat
positioning, i.e. the resulting effect is similar to that of the
thermostat device being situated upstream of the engine,
but with no complicated reconfiguration apart from pro-
viding the pilot line. The thermostat device according to
the present invention with such a configuration can thus
be built directly into a motor vehicle. The pilot line 11 is
so configured that the flow through it causes relatively
rapid warming and cooling of the wax element 54 while
at the same time the flow through the pilot line 11 is kept
low so that the small loss flow caused by it is minimised.
[0034] The valve device 52 further comprises a rod 55
arranged in the wax element 54 in such a way that the
wax element 54 surrounds a portion of the rod 55. The
valve device is accommodated in the thermostat housing
50 in such a way that it protrudes, so that the portion of
the mixed cooling medium from the radiator 20 and the
bypass line 8 which flows through the pilotline 11 comes
into contact with the wax element 54. According to an
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embodiment illustrated by both Fig. 2 and Fig. 3, the wax
element 54 is sealingly fastened by an O-ring seal 56,
reducing the risk of leakage. According to an embodi-
ment, a fastening 53a made of, for example, sheetmetal
is associated with the rod for firmness, as illustrated in
Fig. 2. According to an alternative embodiment, the wax
element is fastened by a fastening 53b made of, for ex-
ample, sheetmetal in such a way that the wax element
is integrated with it, as illustrated in Fig. 3. Such a fas-
tening 53b causes the wax element to be located firmly
relative to the thermostat housing. According to a further
variant (not depicted) the O-ring seal is clamped between
the fastening 53b and the thermostat housing, with the
consequent advantage that the wax element need not
be centred with great precision. One skilled in the art will
appreciate that there are a plurality of variants for such
fastening and sealing and the patent application is not to
be regarded as limited to the abovementioned examples.
[0035] Therod55is connected to afirst closure means
60 in the form of a first valve plate 60 so arranged that
in a closed position it closes the aperture at the first outlet
42 of the thermostat device 40, thereby preventing the
cooling medium from flowing to the radiator 20, and in
an open position it allows the cooling medium to flow
through the radiator 20. The rod 55 is further connected
to a second closure means 62 in the form of a second
valve plate 62 which is adapted, when in a closed posi-
tion, to closing the aperture at the second outlet 44 of the
thermostat device 40 so that the cooling medium is pre-
vented from flowing through the bypass line 8 and, when
in an open position, to allowing the cooling medium to
flow in the bypass line 8. The first and second closure
means are connected to the rod 55 in such a way that
when the first closure means 60 is in its closed position
the second closure means 62 will be in its open position.
[0036] The composition and characteristics of the wax
element 54 are such that when the cooling medium is at
a certain lower temperature which it will have at relatively
lower engine load the wax element 54 remains a firmly
intact unit. In this situation the first closure means 60 will
be in its closed position and hence the second closure
means 62 will be in its open position, with the result that
the cooling medium flows through the bypass line 8. The
composition and characteristics of the wax element 54
are also such thatwhenthe cooling mediumis at a certain
higher temperature which it will have at relatively higher
engine load, the wax element 54 melts. The rod 55 is
arranged in such a way in the wax element that when the
wax melts and consequently expands, it acts upon the
rod 55, i.e. pushes the rod in its axial direction, in such
a way that the first closure means 60 moves from its
closed position towards its open position, and the second
closure means 62 moves from its open position towards
its closed position. The valve device 52 is accordingly so
arranged that at a certain temperature of the cooling me-
dium it opens the first outlet 42 of the thermostat device
to the radiator 20 in order to direct the cooling medium
through the radiator 20. A normal desired working tem-
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perature of the cooling medium for many truck models is
about 80 degrees, in which case the composition of the
wax element 54 according to an embodiment will be such
that it begins to melt and consequently act upon the valve
device 52 at cooling medium temperatures above 80 de-
grees.

[0037] The valve device 52 further comprises a first
return means 64 connected to the first closure means 60
in such a way that when the temperature of the cooling
medium falls below a specified opening temperature at
which the wax element 54 resolidifies and reverts to its
solid form, it moves the rod 55 back to the closed position
of the first closure means. The valve device also com-
prises a second return means 66 connected to the sec-
ond closure means 62 in such a way that when the tem-
perature of the cooling medium falls below a specified
opening temperature at which the wax element 54 reso-
lidifies and reverts to its solid form, it moves the rod 55
back to the open position of the second closure means
62. Said return means 64, 66 are preferably firstand sec-
ond springs 64, 66. In situations between the two ex-
tremes of all the cooling medium flowing through the by-
pass line 8 and all of the cooling medium flowing through
the radiator 20, a certain amount will flow through the
bypass line 8 and the remainder through the radiator 20.
[0038] Since with the thermostat device 40 according
to the present invention there is no substantial delay be-
fore the valve device 52 shuts off the flow to the radiator
20 because the wax element 54 detects the temperature
of the cooling medium mixture from the radiator 20 and
the bypass line 8, the composition and characteristics of
the wax element 54 are preferably such that it reacts
quickly. To increase the opening speed of the valve de-
vice, substances such as, for example, aluminium pow-
der, copper powder, carbon powder or the like are pref-
erably added to the wax element 54. Accordingly, the
valve device 52 is adapted to closing and opening quickly,
i.e. to closing immediately if very cold water comes from
the radiator 20. The pilot line 11 may also be so dimen-
sioned that the delay in conveying the cooling medium
between the outlet of the radiator 20 and the wax element
54, but in that case losses of effective cooling medium
flow have also to be catered for.

[0039] Fig.4adepicts schematically the thermostat de-
vice according to an embodiment of the present inven-
tion. According to this embodiment of the present inven-
tion the thermostat device 40 further comprises an elec-
trical device 70 connected to the wax element 54 in such
a way that the temperature of the wax element 54 is reg-
ulated by the electrical device 70. This warming of the
wax element is effected by electric current, e.g. by an
electrical element warming the wax element and/or by
electric current being led through the wax in the wax el-
ement.

[0040] Such electrical regulation of the temperature
provides a possible way of altering the characteristics of
the wax element 54. Causing an electric current to warm
the wax element 54 lowers the opening temperature at
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which the wax element 54 causes opening of the valve
device 52 for flow to the radiator 20. Power is supplied
to the wax element when the cooling medium is not warm
enough to melt it, thereby making it possible to lower the
opening temperature. For example, with a desired work-
ing temperature of the cooling medium of 80 degrees the
wax element 54 will have an opening temperature of, for
example, 95 degrees, i.e. the composition and charac-
teristics of the wax element will be such that it begins to
melt at 95 degrees. The wax element is thereby activated
with heat by the electrical device 70 to bring about an 80
degree opening temperature. An advantage with electri-
cal warming of the wax element 54 is that the opening
temperature of the wax element 54 at low engine loads
can be allowed to be higher during nominal operation in
order to reduce friction resistance, lower the viscosity of
oils and the like, etc. Less cooling is thus required. In this
example the opening temperature is 95 degrees, but us-
ing the electrical elementto provide heat when operating,
for example, at high loads when a great deal of acceler-
ation is being applied will lower the opening temperature
to, for example, a desired temperature of 80 degrees.
[0041] Fig. 4b depicts schematically a system 400 for
regulating the opening temperature of a wax element of
the thermostat device according to the present invention.
The system comprises the wax element 54, an electronic
control unit (ECU) 200, an engine 100 for a motor vehicle,
and the electrical device 70. The electronic control unit
200 is connected to the engine 100 and is adapted to
reading the engine load. The electrical device is connect-
ed to the engine 100 and hence the engine load. The
electronic control unit 200 is connected to the electrical
device and is adapted to transmitting engine load infor-
mation to the electrical device 70, which is connected to,
and adapted to regulating the temperature of, the wax
element 54, as described above, according to the engine
load. The temperature regulation in the wax element of
the thermostat device 40 in the cooling system 1 is thus
controlled by the electronic control unit 200.

[0042] In cases where the cooling system comprises
a supplementary brake such as a retarder 80, depicted
in broken lines in Fig. 4, it is possible according to a var-
iant for the electronic control unit 200 to be connected to
the retarder 80 which is itself connected to the electrical
device 70, in which case the electrical device is also
adapted to regulating the temperature of the wax element
54 on the basis of retarder brake load.

[0043] The thermostat device according to the inven-
tion described above comprises a valve device of a plate
type, but the invention is not limited to such a valve de-
vice, as any valve device suitable for the purpose of a
thermostat device with a sensing device adapted to de-
tecting the mixed cooling medium from the radiator and
the bypass line and to acting upon the valve device in
such a way as to cause the cooling medium to flow
through the radiator and/or the bypass line, depending
on temperature, is applicable according to the present
invention. According to an alternative variant, for exam-
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ple, the valve device is of a piston type.

[0044] According to a variantin which the valve device
comprises two mutually parallel valves which each con-
tain a wax element, the thermostat device according to
the invention comprises a rod, a first closure means for
preventing flow to the radiator when the valve device is
in a closed position and allowing flow to the radiator when
the valve device is in an open position, and a second
closure means for allowing flow through the bypass line
when the first closure means is in the closed position,
and preventing flow through the bypass line when the
first closure means is in its open position. According to
avariant, the two wax elements are so arranged that they
detect the mixed cooling medium from the radiator and
the bypass line.

[0045] The invention is described above in relation to
embodiment examples. More embodiments as well as
minor modifications and additions are of course conceiv-
able without thereby departing from the concept of the
invention.

[0046] The invention istherefore not to be regarded as
limited to the embodiments indicated above but may be
varied within its scope indicated by the attached claims.

Claims

1. A cooling system for a motor vehicle comprising a
cooling circuit (2) for cooling the vehicle’s engine
(100) by means of a cooling medium flowing in the
cooling circuit, which cooling system comprises a
radiator (20) for cooling the cooling medium, means
(30) for circulating the cooling medium in the cooling
circuit, a thermostat device (40) comprising a valve
device (52) situated downstream of the engine, and
atleast one thermal element (54) which is connected
to the valve device and adapted to detecting the tem-
perature of the cooling medium in order on the basis
thereof to direct the cooling medium through the ra-
diator (20) and/or through a bypass line (8) past the
radiator, characterised in that the at least one ther-
mal element (54) is arranged in such a way that it
detects a partial flow comprising the cooling medium
from the radiator (20) and/or from the bypass line
(8), wherein said partial flow is adapted to being led
in a pilot line (11) via the thermal element (54) back
to the bypass line (8).

2. A cooling system according to claim 1, in which the
thermal element (54) comprises a sensing device in
the form of a wax element (54).

3. A cooling system according to claim 2, in which the
wax element (54) contains added substances such
as, for example, aluminium powder, copper powder,
carbon powder or the like for acting upon the thermal
characteristics of the wax element so that the time
the wax element takes to control the flow of the cool-
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ing medium from/to a situation in which substantially
no cooling medium is caused to flow through the ra-
diator (20) to/from a situation in which substantially
all of the cooling medium is caused to flow through
the radiator (20) is reduced.

A cooling system according to claim 2 or 3, in which
an electrical device (70) is connected to the wax el-
ement (54) to regulate the temperature of the wax
element and hence the temperature at which the wax
element is activated to control the cooling medium.

A cooling system according to claim 4, in which the
electrical device (70) is connected to the load by
means of the engine (100), a supplementary brake
(80) and/or the like in such a way that the greater
the load the more heatis supplied to the wax element
(54).

A thermostat device installed in a cooling system of
a motor vehicle, comprising a thermostat housing
(50) and a valve device (52) adapted to receiving
cooling medium flowing downstream of the engine
via afirstinlet 41 of the thermostat housing (50), and
atleast one thermal element (54) which is connected
to the valve device and adapted to detecting the tem-
perature of the cooling medium of the cooling system
in order, depending on cooling requirements, to di-
rect the flow of the cooling medium through the ra-
diator of the cooling system via a first outlet (42) of
the thermostat housing (50) and/or through a bypass
line past the radiator via a second outlet (44) of the
thermostat housing (50), characterised in that the
at least one thermal element (54) is arranged in such
a way that it detects a partial flow comprising the
cooling medium from the radiator (20) and/or from
the bypass line (8), wherein said partial flow is adapt-
ed to being led, via a second inlet (43) of the ther-
mostat housing (50), in a pilot line (11) and via the
thermal element (54) back to the bypass line (8) via
the second outlet (44) of the thermostat housing (50).

A thermostat device according to claim 6, in which
the thermal element (54) comprises a sensing device
in the form of a wax element (54).

A thermostat device according to claim 7, in which
the wax element (54) contains added substances
such as, for example, aluminium powder, copper
powder, carbon powder or the like.

A thermostat device according to claim 7 or 8, in
which an electrical device (70) is connected to the
wax element (54) to regulate the temperature of the
wax element and hence the temperature at which
the wax element is activated to control the cooling
medium.
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10. A thermostat device according to claim 9, in which

1.

the electrical device (70) is connected to the load by
means of the engine (100), a supplementary brake
(80) and/or the like in such a way that the greater
the load the more heat is supplied to the wax element
(54).

A motor vehicle comprising a cooling system accord-
ing to any one of claims 1-5 and/or a thermostat de-
vice according to any one of claims 6-10.

Patentanspriiche

1.

Kuhlsystem fir ein Kraftfahrzeug umfassend einen
Kuhlkreislauf (2) zum Kuhlen des Fahrzeugmotors
(100) durch ein Kihlmedium, das im Kuhlkreislauf
flie3t, wobei das Kihlsystem einen Radiator (20)
zum Kihlen des Kihimediums, Mittel (30) zum Zir-
kulieren des Kiihimediums im Kuhlkreislauf, eine
Thermostatvorrichtung (40), die eine Ventilvorrich-
tung (52) umfasst, die stromabwarts des Motors an-
geordnet ist, und mindestens ein thermisches Ele-
ment (54) umfasst, das mit der Ventilvorrichtung ver-
bunden ist und eingerichtet ist, die Temperatur des
Kihimediums zu ermitteln, um auf dieser Basis das
Kihimedium durch den Radiator (20) und/oder
durch eine Bypassleitung (8) um den Radiator zu
fuhren, dadurch gekennzeichnet, dass das min-
destens eine thermische Element (54) derart ange-
ordnet ist, dass es einen Teilfluss misst, der das
Kihimedium von dem Radiator (20) und/oder von
der Bypassleitung (8) umfasst, wobei der Teilfluss
dazu eingerichtet ist, durch eine Pilotleitung (11)
Uber das thermische Element (54) zurlick zur By-
passleitung (8) geflihrt zu werden.

Kuhlsystem nach Anspruch 1, in dem das thermi-
sche Element (54) eine Sensorvorrichtung in Form
eines Wachselements (54) ist.

Kuhlsystem nach Anspruch 2, in dem das Wachse-
lement (54) Zusatzsubstanzen wie beispielsweise
Aluminiumpuder, Kupferpuder, Kohlepuder oder
ahnliches umfasst, um die thermischen Eigenschaf-
ten des Wachselements zu beeinflussen, sodass die
Zeit reduziert wird, die das Wachselement benétigt,
um den Fluss des Kihimediums von/zu einer Situ-
ation, in der im Wesentlichen kein Kiihimedium ver-
ursacht ist, durch den Radiator (20) zu flieRen,
zu/von einer Situation zu steuern, in der im Wesent-
lichen das gesamte Kihlmedium verursacht ist,
durch den Radiator (20) zu fliel3en.

Kuhlsystem nach Anspruch 2 oder 3, in dem eine
elektrische Vorrichtung (70) mit dem Wachselement
(54) verbunden ist, um die Temperatur des Wachs-
elements und damit die Temperatur zu regulieren,
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10.

zu der das Wachselement aktiviert wird, um das
Kihlmedium zu steuern.

Kuhlsystem nach Anspruch 4, in dem die elektrische
Vorrichtung (70) mit der Belastung des Motors (100),
einer zusatzlichen Bremse (80) und/oder dhnlichem
derart gekoppelt ist, sodass je héher die Belastung
ist, desto mehr Warme dem Wachselement (54) zu-
geflhrt wird.

Thermostatvorrichtung, die in einem Kiihlsystem ei-
nes Kraftfahrzeugs angebracht ist, umfassend ein
Thermostatgehause (50) und eine Ventilvorrichtung
(52), die dazu eingerichtet ist, ein Kiihimedium auf-
zunehmen, das stromabwarts des Motors durch ei-
nen ersten Einlass (41) des Thermostatgehauses
(50) flief3t, und mindestens ein thermisches Element
(54), das mit der Ventilvorrichtung verbunden ist und
dazu eingerichtet ist, die Temperatur des Kiihimedi-
ums des Kiihlsystems zu ermitteln, um abhangig von
den Kuhlanforderungen den Fluss des Kihimedi-
ums durch den Radiator des Kiihlsystems tiber einen
ersten Auslass (42) des Thermostatgehauses (50)
und/oder Uber eine Bypassleitung um den Radiator
Uber einen zweiten Auslass (44) des Thermostatge-
hauses (50) zu leiten, dadurch gekennzeichnet,
dass das mindestens eine thermische Element (54)
derart eingerichtet ist, dass es einen Teilfluss misst,
der das Kihimedium von dem Radiator (20)
und/oder von der Bypassleitung (8) umfasst, wobei
der Teilfluss dazu eingerichtetist, Giber einen zweiten
Einlass (43) des Thermostatgehduses (50) durch ei-
ne Pilotleitung (11) und Uber das thermische Ele-
ment (54) zuritick zur Bypassleitung (8) durch den
zweiten Auslass (44) des Thermostatgehauses (50)
geleitet zu werden.

Thermostatvorrichtung nach Anspruch 6, in der das
thermische Element (54) eine Sensorvorrichtung in
Form eines Wachselements (54) umfasst.

Thermostatvorrichtung nach Anspruch 7, in der das
Wachselement (54) Zusatzsubstanzen wie bei-
spielsweise Aluminiumpuder, Kupferpuder, Kohle-
puder oder ahnliches umfasst.

Thermostatvorrichtung nach Anspruch 7 oder 8, in
der eine elektrische Vorrichtung (70) mit dem Wach-
selement (54) verbunden ist, um die Temperatur des
Wachselements und damit die Temperatur zu regu-
lieren, zu der das Wachselement aktiviert wird, um
das Kithimedium zu steuern.

Thermostatvorrichtung nach Anspruch 9, in der die
elektrische Vorrichtung (70) mit der Belastung des
Motors (100), einer zuséatzlichen Bremse (80)
und/oder &hnlichem derart gekoppelt ist, dass je ho-
her die Belastung ist, desto mehr Warme dem Wach-
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selement (54) zugeflhrt wird.

Kraftfahrzeug, umfassend ein Kiihlsystem nach ei-
nem der Anspriiche 1-5 und/oder eine Thermostat-
vorrichtung nach einem der Anspriiche 6-10.

Revendications

Systeme de refroidissement pour un véhicule a mo-
teur comprenant un circuit de refroidissement (2)
pour refroidir le moteur (100) du véhicule a l'aide
d’un agent de refroidissement s’écoulant dans le cir-
cuit de refroidissement, ce systéme de refroidisse-
ment comprenant un radiateur (20) pour refroidir
'agent de refroidissement, des moyens (30) pour
faire circuler 'agent de refroidissement dans le cir-
cuit de refroidissement, un dispositif de thermostat
(40) comprenant un dispositif de vanne (52) situé en
aval du moteur, et au moins un élément thermique
(54) quiest connecté au dispositif de vanne et adapté
de fagon a détecter la température du I'agent de re-
froidissement, de fagon, en fonction de celle-ci, a
diriger I'agent de refroidissement a travers le radia-
teur (20) et/ou, a travers une ligne de dérivation (8),
apres le radiateur, caractérisé en ce que I'élément
thermique (54) au nombre d’au moins un est agencé
de telle sorte qu’il détecte un écoulement partiel
comprenant I'agent de refroidissement, a partir du
radiateur (20) et/ou a partir de la ligne de dérivation
(8), ledit écoulement partiel étant adapté de fagon a
étre renvoyeé, dans une ligne pilote (11), par l'inter-
médiaire de I'élément thermique (54), vers la ligne
de dérivation (8).

Systeme de refroidissement selon la revendication
1, dans lequel I'élément thermique (54) comprend
un dispositif de détection sous la forme d’un élément
en cire (54).

Systeme de refroidissement selon la revendication
2, dans lequel I'élément en cire (54) contient des
substances additionnelles, comme, par exemple, de
la poudre d’aluminium, de la poudre de cuivre, de la
poudre de carbone, ou analogue, pour agir sur les
caractéristiques thermiques de I'élément en cire, de
telle sorte que le temps que met I'élément en cire a
contréler I'écoulement du 'agent de refroidissement
a partir de/jusqu’a une situation dans laquelle sen-
siblement aucun agent de refroidissement n’est
amené a s’écouler a travers le radiateur (20) jus-
qu’a/a partir d’'une situation dans laquelle sensible-
ment tout 'agent de refroidissement est amené a
s’écouler a travers le radiateur (20) soit réduit.

Systeme de refroidissement selon la revendication
2 ou 3, dans lequel un dispositif électrique (70) est
relié a I'éléement en cire (54) de fagon a réguler la
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température de I'élémenten cire, et, par conséquent,
latempérature a laquelle I'élément en cire est activé
de fagon a contréler 'agent de refroidissement.

Systeme de refroidissement selon la revendication
4, dans lequel le dispositif électrique (70) est relié a
la charge al'aide du moteur (100), d’un frein supplé-
mentaire (80), et/ou analogue, de telle sorte que plus
la charge est grande, plus il est délivré de chaleur a
I'élément en cire (54).

Dispositif de thermostat installé dans un systéme de
refroidissement d’'un véhicule a moteur, comprenant
un boitier de thermostat (50) et un dispositif de vanne
(52) adapté de fagon a recevoir un agent de refroi-
dissement s’écoulant en aval du moteur par linter-
médiaire d’'un premier orifice d’entrée (41) du boitier
de thermostat (50), et au moins un élément thermi-
que (54) qui est connecté au dispositif de vanne et
adapté de fagon a détecter la température du I'agent
de refroidissement du systeme de refroidissement,
de fagon, en fonction d’exigences de refroidisse-
ment, a diriger I'écoulement du I'agent de refroidis-
sement a travers le radiateur du systéme de refroi-
dissement, par I'intermédiaire d’un premier orifice de
sortie (42) du boitier de thermostat (50), et/ou, a tra-
vers une ligne de dérivation, apres le radiateur, par
I'intermédiaire d’'un deuxieme orifice de sortie (44)
du boitier de thermostat (50), caractérisé en ce que
I'élément thermique (54) au nombre d’au moins un
estagencé de telle sorte qu’il détecte un écoulement
partiel comprenant I'agent de refroidissement a par-
tir du radiateur (20) et/ou a partir de la ligne de dé-
rivation (8), ledit écoulement partiel étant adapté de
facon a étre renvoyé, par l'intermédiaire d’'un deuxie-
me orifice d’entrée (43) du boitier de thermostat (50),
dans une ligne pilote (11), et, par I'intermédiaire de
I'élément thermique (54), vers la ligne de dérivation
(8), par l'intermédiaire du deuxiéme orifice de sortie
(44) du boitier de thermostat (50).

Dispositif de thermostat selon la revendication 6,
dans lequel I'élément thermique (54) comprend un
dispositif de détection sous la forme d’'un élément
en cire (54).

Dispositif de thermostat selon la revendication 7,
dans lequel I'élément en cire (54) contient des subs-
tances additionnelles, comme, par exemple, de la
poudre d’aluminium, de la poudre de cuivre, de la
poudre de carbone, ou analogue.

Dispositif de thermostat selon la revendication 7 ou
8, dans lequel un dispositif électrique (70) est relié
al'élément en cire (54) de fagon a réguler la tempé-
rature de I'’élément en cire, et, par conséquent, la
température a laquelle I'élément en cire est activé
de fagon a contréler 'agent de refroidissement.
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10. Dispositif de thermostat selon la revendication 9,

1.

dans lequel le dispositif électrique (70) est relié a la
charge a l'aide du moteur (100), d’un frein supplé-
mentaire (80), et/ou analogue, de telle sorte que plus
la charge est grande, plus il est délivré de chaleur a
I'élément en cire (54).

Véhicule a moteur comprenant un systéme de re-
froidissement selon I'une quelconque des revendi-
cations 1 a 5 et/ou un dispositif de thermostat selon
'une quelconque des revendications 6 a 10.
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