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Description

[0001] The presentinvention relates in general to gen-
erating heated liquid under increased pressure. Thus, a
jet of liquid can be provided, suitable for cleaning pur-
poses, such as for instance clean-spraying walls, floors
or the inner walls of pipings such as waste water pipings
or sewer water pipings. However, the invention is not
limited to this area of application.

[0002] For such cleaning operation, normally water is
used, to which possibly chemical substances are added
forobtaining animproved cleaning effect. In the following,
the liquid will for the sake of convenience also be indi-
cated by the simple phrase "water", it being noted that
the present invention is also applicable to other liquids.
[0003] For providing water under increased pressure
and at elevated temperature, a pump is needed for pro-
viding the required water pressure, as well as heating
means for increasing the temperature of the water. In
order to actually use this water for cleaning purposes,
means are needed for providing a jet of liquid, such as a
hose with a mouthpiece. In principle, it is possible to use
any suitable components for this. However, for mobile
applications, it is customary that the pump is driven by
an internal combustion engine, which can be a separate,
"dedicated" combustion engine or the internal combus-
tion engine of a transport vehicle carrying the cleaning
apparatus. In that case, useful use can be made of the
loss heat of this engine for heating the cleaning water.
In general, one can say that combustion engines have a
disadvantageous mechanical efficiency: about one third
of the energy content of the fuel is converted into useful
mechanical energy at the output axle of this engine. The
energy lost is converted into heat, of which about half is
used for heating the exhaust gasses and the other half
is discharged through the cooling water of the motor.
[0004] The present invention relates particularly to a
system making advantageous use of the waste heat of
a combustion engine, preferably the engine driving the
pump, for heating the rinsing water. However, the inven-
tion is also applicable in combination with other heat
sources, although this will involve increased costs.
[0005] It is desirable that the pumping installation for
providing rinsing water can operate at different opera-
tional conditions. Depending on the spraying tool which
is used, the required water flow rate may be higher or
lower. The pump must be capable of providing the max-
imum possible flow rate at the required water pressure.
When the required flow rate is lower than the maximum
capacity of the pump, the problem occurs that the pump
can operate at reduced efficiency.

[0006] Further, the required temperature of the provid-
ed rinsing water may vary. The heating means for heating
the water must have sufficient capacity for being capable
of providing the required water temperature at the re-
quired water flow rate. When the required water flow rate
becomes less, the possibility exists that the temperature
of the provided water increases undesirably.
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[0007] Itis known per se that heating means for rinsing
water are implemented as a heat exchanger, wherein it
is known per se to use the loss heat of a combustion
engine to heat liquid using a heat exchanger. In a first
variation, it is known to use the cooling water of this com-
bustion engine for this purpose. However, the cooling
water of a combustion engine will typically have a tem-
perature lower than 100 °C, so that the final temperature
that can be achieved by this is limited.

[0008] Further, in another variation, it is known to use
the heat presentin the exhaust gasses. The exhaust gas-
ses of a combustion engine have a temperature which
typically is much higher than 100 °C, so that hereby in
principle a higher final temperature is possible. However,
a problem is that the heat transfer from a gas to a wall
of a heat exchanger is relatively difficult. In order to pro-
vide a heat exchanger with a good heat-transferring ca-
pacity from the exhaust gasses to the water to be heated,
relatively thin and long flow channels are needed with a
large heat-transferring service. As a consequence, such
heat exchanger will be relatively large, heavy and expen-
sive, and furthermore a large pressure drop will occur in
this heat exchanger, both for the exhaust gasses and for
the liquid to be heated. These problems are more impor-
tant as the required water temperature is higher.

[0009] Thus, itis an objective of the present invention
to provide a device for providing rinsing water at in-
creased pressure and increased temperature, wherein
the said problems are overcome or at least reduced, and
wherein the water is heated in a relatively efficient way.
[0010] DE-298.21608-U1 discloses a device accord-
ing to the preamble of claim 1.

[0011] A device according to the invention has the fea-
tures of claim 1.

[0012] According to animportant aspect of the present
invention, at least a part of the liquid flow rate produced
by the pump is recirculated to the suction side of the
pump. Then, the recirculated water can pass the heat
exchanger again, so that the final temperature reached
by the water can be higher while using a relatively small
heat exchanger pump. In this case, the pump produces
more water than is consumed by the cleaning tool.
[0013] According to another important aspect of the
present invention, the output line of the pump divides
itself into two parallel branches, wherein a second heat
exchanger is arranged in one of those two branches. The
flow of liquid in this one branch has its temperature in-
creased further by the second heat exchanger, wherein
the flow rate of the liquid in this branch is lower than the
liquid flow rate through the first heat exchanger. There-
fore, the second heat exchanger can be designed for a
relatively small flow rate and a relatively high output tem-
perature. Depending on the required application, itis now
possible to have those two branches join again or to use
the water from the one branch and to recirculate the water
from the other branch.

[0014] The European patentapplication0.615.791 dis-
closes a system wherein awashing machine is integrated
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with atransport vehicle. The installation comprises pump
means for providing rinsing water, and heating means
for heating this rinsing water. The pump means are driven
by a combustion engine that is also used for driving the
vehicle, and the heating means use both the waste heat
in the cooling water of this engine and the waste heat in
the exhaust gasses of this engine. However, the instal-
lation has two separate systems. The one system has a
pump 21, and a heat exchanger 22/25 using the heat of
the exhaust gassed of the engine. The second system
has a separate pump 33, and a second heat exchanger
36/34 receiving heat from the motor cooling system. The
two systems are completely separated from each other,
so that this here in fact only involves a first system using
cooling water heat and a second system using exhaust
gas heat. In both cases, the heat exchanger is arranged
at the low pressure side of the pump in question.
[0015] The US patent 3.341.081 discloses a cleaning
apparatus with a spray gun, wherein the pump 21 for the
rinsing water is driven by a combustion engine, and
wherein the washing water is heated by means of cooling
liquid of this driving engine. The heat exchanger 30/17
there is arranged at the low pressure side of the pump
21. The exhaust gas heat is not used in this device.
[0016] The US patent4.284.127 discloses a device for
cleaning carpet, wherein washing water is heated in a
two-stage process by heat from the cooling water and
the exhaust gasses of acombustion engine, respectively.
To this end, the washing water passes a first heat ex-
changer 7 receiving heat from the cooling water of the
engine, and a second heat exchanger 13 receiving heat
from the exhaust gasses of this engine. The water thus
heated in two steps arrives in a reservoir 17. The water
flow in this case is driven by the water pressure at the
input 1. When the reservoir 17 is full, a valve 12 controlled
by afloat switch 18is closed to stop the water flow through
the two heat exchangers. For actually using the heated
water for cleaning purposes, a pump 19 extracts the
warm water from the reservoir 17. No heat exchanger is
located in the suction line of the pump 19. Under normal
circumstances, wherein the water from the reservoir 17
is consumed for cleaning purposes, no circulation of the
water sucked in by the pump 19takes place. Ina condition
wherein the supply of fresh water from the input 1 has
stopped, water is pumped by the pump 19 through a feed
back line 37 to the second heat exchanger 13, in order
to cool this heat exchanger and thus to guard this heat
exchanger against the high temperatures of the exhaust
gasses.

[0017] These and other aspects, features and advan-
tages of the present invention will be further clarified by
the following description with reference to the drawings,
in which same reference numerals indicate same or sim-
ilar parts and in which:

figure 1A schematically illustrates a first device for
generating heated water under increased pressure;
figure 1B schematically illustrates a variation of this

10

15

20

25

30

35

40

45

50

55

first device;

figure 1C schematically illustrates liquid flows in this
first device;

figure 2A schematically illustrates a second device
for generating heated water under increased pres-
sure;

figure 2B schematically illustrates liquid flows in this
second device;

figure 3A schematically illustrates a third device for
generating heated water under increased pressure;
figure 3B schematically illustrates liquid flows in this
third device;

figure 4A schematically illustrates a fourth device for
generating heated water under increased pressure;
figures 4B-4E schematically illustrate liquid flows in
this fourth device, in different operational conditions;
figures 5A and 5B schematically illustrate the second
heat exchanger;

figure 6 schematically shows a three dimensional
view of different parts of the device.

[0018] Figure 1A is a block diagram schematically il-
lustrating a first device 100 for generating heated water
under increased pressure. The device 100 comprises a
supply reservoir 1, of which the content preferably is at
least 800 litre. The device 100 is for instance intended
for high-pressure cleaning of surfaces such as walls and
floors with heated rinsing water, and is for instance
mounted on a two-wheeled trailer (not shown) or in a
commercial vehicle (not shown).

[0019] The reservoir 1 is connected to an input of a
high-pressure pump 5 through a suction line 2, in which
a filter 3 is accommodated. A T-piece 6 connects to the
output of the pump 5, to which T-piece two output lines
7 en 8 are connected, respectively. A safety valve 101
monitors the pressure of the liquid pumped by the pump
5. If the pressure at the output of the pump 5 becomes
too high, the safety valve 101 passes liquid to be fed back
to the reservoir 1 through a feed back line 102.

[0020] A first heat exchanger 4 is arranged is the suc-
tion line 2. The first heat exchanger 4 preferably is con-
nected to the cooling water circuit of a combustion en-
gine, schematically indicated by the letter M, which com-
bustion engine advantageously also drives the pump 5.
[0021] In the following, the flow rate of the liquid pro-
vided by the pump 5 will be indicated by P. In an exper-
imental setup, use was made of a plunger pump capable
of delivering a liquid flow rate P = 72 I/min at an output
pressure 200 bar at 1000 revolutions per minute. This
pump was driven by a diesel engine as combustion en-
gine with a power at the axle of 29.8 kW at 2800 revolu-
tions per minute.

[0022] The firstoutputline 8 connects to a recirculation
line 23 with a throttle valve 25. The throttle valve 25 allows
part of the liquid flow delivered by the pump to pass; the
liquid flow passing through this throttle valve 25 will be
indicated by X. The throttle valve may have a fixed set-
ting, but it is also possible that the throttle valve 25 is
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adjustable, so that said liquid flow X can be varied by a
user. The output of the recirculation line 23 connects to
the suction line 2, preferably and as illustrated at a loca-
tion upstream of the first heat exchanger 4, so that the
recirculated flow X passes the first heat exchanger 4
again.

[0023] In the example shown, the output of the recir-
culation line 23 is connected to the suction line 2. As a
consequence, the recirculated liquid flow X is guided di-
rectly to the first heat exchanger, causing the rinsing wa-
ter to be heated relatively fast. A problem might be that
the temperature of the rinsing water then becomes too
high. Alternatively, it is possible therefore that the output
of the recirculation line 23 ends in the reservoir 1, such
as sketched for the safety feedback line 102. The recir-
culated liquid flow X, which has obtained a temperature
raised by the first heat exchanger 4 in the order of for
example about 50 to 60 °C, is mixed with the relatively
cold supply water in the reservoir 1. Hereby, the rinsing
water heats only slowly. However, this may be a disad-
vantage in case a quick heating of the rinsing water is
desired. In a variation, it is therefore possible that the
recirculation line 23 connects to two feedback lines
through a three way valve (not shown) of which a first
feedback line connects to the suction line 2 and of which
the second feedback line ends in the reservoir 1. De-
pending on the position of the three way valve, the recir-
culated liquid flow will then enter the reservoir 1 or directly
the suction line 2. Then, a user may choose, during a
start-up phase, to set the three way valve in a position
where the recirculated liquid flow is supplied to the suc-
tion line 2 directly, and, as soon as the temperature of
the rinsing water has achieved a suitable value, to set
the three way valve in a different position wherein the
recirculated liquid flow is fed back to the reservoir 1. Thus,
the three way valve may be implemented as manually
operated, but it may also operate automatically on the
basis of a sensor detecting the temperature of the rinsing
water.

[0024] The secondoutputline 7 connects to a pressure
regulator 19 through a connection line 26. A second heat
exchanger 11 is accommodated in the second output line
7. Preferably, this second heat exchanger 11 receives
heat from the hot exhaust gasses of a combustion engine,
preferably the same engine M as the one driving the
pump 5. In such preferred embodiment, this combustion
engine thus provides both mechanical energy to the
pump and, through the cooling water, thermal energy to
thefirstheatexchanger 4, and through its exhaust gasses
thermal energy to the second heat exchanger 11, so that
the fuel of this combustion engine M is used particularly
efficient.

[0025] The second heat exchanger 11 thus only re-
ceives a part of the flow rate P produced by the pump 5.
In the said experimental setup, wherein the liquid flow P
delivered by the pump was maximum 72 I/min, a second
heat exchanger 11 was used that was designed for a flow
rate of about 15 to 20 litre per minute. When the second
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heat exchanger 11 should be capable of processing the
entire pump flow rate P, this second heat exchanger 11
would become bigger, heavier and more expensive. In
the dimensioning of the experimental setup, the recircu-
lation flow rate X in the recirculation line 23 is about 52
to 57 litre per minute. Then, the water delivered by the
pump 5 can reach a temperature of about 60 °C: this can
be seen as an equilibrium temperature if 15 to 20 litre is
continuously removed through the second output line 7
and thus is supplemented through the suction line 2. The
second heat exchanger 11 was capable to further heat
the received water of about 60 °C to a temperature of
about 80-90 °C. This hot water becomes available for
use at the output of the pressure regulator 19.

[0026] A cleaning tool 103 can be connected to the
pressure regulator 19, typically a spray gun with a suitably
chosen mouth piece, which is connected to the output of
the pressure regulator 19 through a long line, schemat-
ically shown as a hose reel. In that case, a control valve
21 is provided, having two operational positions, namely
a closed operational position (as illustrated) wherein no
liquidis delivered to the tool 103, and an open operational
position wherein the liquid flows out through the tool 103
with a powerful jet. In that case, the tool 103 behaves as
athrottle valve, wherein the used flow rate Y of the rinsing
water may be less than the flow rate (P-X) made available
through the connection line 26. The pressure regulator
19 has a return line 24 which feeds the superfluous flow
rate (P-X-Y) of the rinsing water back to the suction side
of the pump 5. Thus, the heat of this excess is utilized
usefully again.

[0027] In the example sketched, the feedback line 24
connects to the suction line 2; this contributes to a faster
heating of the water. Alternatively, the feedback line
might end in the reservoir 1, in a similar manner as
sketched for the first feedback line 102 of the safety valve
101. This variation is sketched in figure 1B, with a pres-
sure regulator (also indicated as regulating valve) 14, a
feedback line 18, a switch valve 16, a hose reel 17, and
a tool 104.

[0028] Figure 1C, which is comparable to figure 1A,
illustrates the liquid flows during operation of the device
100. The part of the liquid flow delivered by the pump 5
that is recirculated through recirculation line 23 is indi-
cated by arrow 111. Theliquid flow whichis further heated
by the second heat exchanger 11 is indicated by arrow
112. The possible excess, of which the flow rate depends
on the flow rate required by the tool 103, and which is
fed back through feedback line 24, is indicated by arrow
113.

[0029] By recirculating water that has been heated in
aheat exchanger, the heat taken up by this wateris large-
ly contained in the system. Furthermore it is noted that
pumping water around at an increased pressure, against
the flow resistance of long lines and/or throttles, requires
relatively much power, which also leads to a heating of
the water; also this heat, actually loss heat in pumping,
is utilized by the recirculation by conversion to thermal
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heat of the water.

[0030] Figure 2A shows a block diagram of a second
embodiment of a device for generating heated liquid un-
der increased pressure. This device, that is indicated by
the reference numeral 200, distinguishes itself from the
first device 100 because the first output line 8 connects
through a second connection line 27 to the first connec-
tion line 26 at the output of the second heat exchanger 11.
[0031] In a similar manner as figure 1C, figure 2B il-
lustrates the flows occurring in this second device 200
during operation. The liquid flow through the first output
line 8 is indicated by arrow 211. The flow through the
second output line 2 and thus through the second heat
exchanger 11 is indicated by arrow 212. The combination
of these two flows becomes available at the output of the
pressure regulator 19. Thus, the tool 103 obtains the full
disposal of the flow rate delivered by the pump 5, which
was about 72 I/min in the said experimental setup. This
embodiment of device 200 is used for situations where
the tool 103 requests a lot of water (in the order of 70
litre per minute) at a temperature which is raised with
respect to the temperature in the reservoir 1 (about 20-25
°C). If the tool 103 does not consume the full pump flow
rate P, the excess of this flow (P-Y) is fed back through
the feedback line 24, as shown by arrow 213.

[0032] In comparison to the first device 100, a throttle
in the branches 7/26 and 8/27 is lacking in the case of
second device 200. The quantitative distribution of the
liquid flows is now especially determined by the flow re-
sistance of the second heat exchanger 11.

[0033] Figure 3A shows a block diagram of a third em-
bodiment of the device 300 for generating heated liquid
under increased pressure. This third embodiment distin-
guishes itself from the second embodiment in that the
output of the second heat exchanger 11 does not connect
to the input of the pressure regulation valve 19 through
a connection line but is fed back to the suction side of
the pump 5 through a recirculation line 33, with accom-
modated therein a (possibly variably adjustable) throttle
valve 35. In this case, the recirculation line 33 ends in
the reservoir 1, but alternatively the recirculation line 33
could also connect to the suction line 2, and then prefer-
ably at a location upstream of the first heat exchanger 4,
as shown in figure 1A for the recirculation line 23. Starting
fromthe first device 100, one could obtain this third device
300 by displacing the second heat exchanger 11 from
the second output line 7 to the first output line 8.

[0034] Comparable to figures 1C and 2B, figure 3B il-
lustrates the liquid flows occurring in this third embodi-
ment. The liquid flow P delivered by the pump 5 is divided
into two sub-flows in the first output line 8 and in the
second output line 7. The first subflow in the first output
line 8, to the regulating valve 19 and, depending on the
position of the switch valve 21, to the tool 103 is indicated
by arrow 311. The second subflow in the second output
line 7 and thus through the second heat exchanger 11
and the recirculation line 33 is indicated by arrow 312.
The possible excess of the flow delivered to the regulating
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valve 19, which is fed back through feedback line 24, is
indicated by arrow 313.

[0035] In the above, three embodiments have been
described, specifically designed for different applica-
tions. The embodiment of figure 2A is intended for appli-
cations wherein it is desired to have the disposal of a
relatively large output flow rate with a relatively low tem-
perature, while the embodiments of figure 1A and figure
3A are intended for situations wherein the required liquid
flow rate is lower and the required liquid temperature is
higher. Since both situations may occur in practice, it is
desirable to have the disposal of a device which is ad-
justable to be adapted to the application situation con-
cerned. Figure 4A shows a block diagram of the device
400 for generating heated liquid under increased pres-
sure according to the present invention, which may be
considered as a combination of the embodiments dis-
cussed in the above. Like the first, second and third de-
vices 100, 200 and 300, this fourth embodiment has a
first pressure regulator 19 with a hose reel 22 and tool
103 which are connectable to the pressure regulator 19
through a switch valve 21. The regulator valve 19 has an
output for excess flow, which is connected to the suction
line 2 through a feedback line 24. As discussed in the
above, this feedback line might alternatively also end in
the reservoir 1. As discussed for the first device 100 with
reference to figure 1A, the fourth device 400 comprises
a recirculation line 23 with a throttle valve 25. The output
of the recirculation line 23 is connected to the suction line
2 but could alternatively, as discussed, end in the reser-
voir 1.

[0036] The fourth device 400 has a first selection valve
440, of which an input 441 is connected to the first output
line 8. The first selection valve 440 has a first output 442
connected to the recirculation line 23, and a second out-
put 443 connected to the input of the regulating valve 19.
The selection valve 440 has at least two operational con-
ditions, i.e. a first operational condition in which the input
441 is connected to the first output 442, and a second
operational condition in which the input 441 is connected
to the second output 443.

[0037] Inamannersimilaras discussed with reference
to figure 1B, the fourth device 400 has a second regulat-
ing valve 14 of which the output can be connected to a
second hose reel 17 and a second tool 104 through a
second switch valve 16. The second regulating valve 14
has an output for excess liquid flow, which feeds back
the excess liquid flow to the suction side of the pump 5
through a second feedback line 18. The second feedback
line 18 in this example ends in the reservoir 1, but alter-
natively the output of the second feedback line 18 could
be connected to the suction line 2.

[0038] In amanner comparable as discussed with ref-
erence to figures 1A and 2A for the first and second em-
bodiments, the fourth device 400 has a connection line
26 of which the output is connected to the input of the
first regulating valve 19.

[0039] The fourth device 400 further has a second se-
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lection valve 450, of which an input 451 is connected to
the output of the second heat exchanger 11. The second
selection valve 450 has a first output 452 connected to
the input of the second regulating valve 14 and a second
output 453 connected to the connection line 26. The sec-
ond selection valve 450 has two operational conditions.
In afirst operational condition, the input 451 is connected
to the first output 452. In a second operational condition,
the input 451 is connected to the second output 453.
[0040] Figure 4B shows the fourth device 400 in an
operational condition in which the first selection valve
440 is in its first operational condition, i.e. the input 441
is connected to the first output 442, and in which the
second selection valve 450 is in its second operational
condition, i.e. the input 451 is connected to the second
output 453. In this operational condition, the operation of
the fourth device 400 is identical to the operation of the
first device 100. In figure 4B, therefore, the occurring lig-
uid flows are indicated by arrows 111, 112 and 113, com-
parable to figure 1C.

[0041] Figure 4C shows the fourth device 400 in an-
other operational condition, in which the second selection
valve 450 is switched over to its first operational condi-
tion, i.e. the input 451 is connected to the first output 452.
Hereby the device, through the second regulating valve
14, provides rinsing water to the second tool 104, and
the operation of the device is the same as discussed with
reference to figure 1B.

[0042] Figure 4D shows the fourth device 400 in a third
operational condition which distinguishes itself from the
operational condition of figure 4B in that the first selection
valve 440 is switched over to the second operational con-
dition, i.e. the input 441 is connected to the second output
443. In that case, the operation of the fourth device 400
is identical to the operation of the second device 200, for
which reason the liquid flows occurring in the device are
indicated by arrows 211, 212, and 213, comparable to
figure 2B.

[0043] Figure 4E illustrates a variation of the fourth de-
vice 400, in which the second selection valve 450 has a
third output 454, connecting to a second recirculation line
33 with a second throttle valve 35, which second recir-
culation line 33 ends in the reservoir 1, comparable to
the third device 300. Figure 4E shows the fourth device
in an operational condition in which the second selection
valve 450 is brought to a third selection position in which
the input 451 is connected to the third output 454. In that
case, the operation of the fourth device 400 is identical
to the operation of the third device 300, for which reason
the liquid flows occurring are indicated by the reference
numerals 311, 312 and 313, comparable to figure 3B.
[0044] In a possible embodiment, the two selection
valves 440 and 450 can be set independently from each
other, in order to be able to effect the variations in con-
figuration as discussed above. However, it is also possi-
ble that the two selection valves 440 and 450 are coupled
to each other, such that both valves are either in a first
operational position or in a second operational position.
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In that case, the user, by means of the coupled switching
valves 440, 450, can switch the fourth device 400 be-
tween the configuration of figure 4C and the one of figure
4D, i.e. the use of a relatively low flow rate with relatively
high temperature for second tool 104 (figure 4C) or the
use of a relatively large flow rate with a relatively low
temperature for the first tool 103 (figure 4D).

[0045] In figures 5A and 5B, an embodiment of the
second heat exchanger 11 is shown in a schematic man-
ner. Figure 5A shows a schematic perspective view of
the second heat exchanger 11, wherein an outer cylin-
drical envelope is partly omitted. The figure shows that
the second heat exchanger 11 has a spiral 51 for the
preheated rinsing water, with an input 52 and an output
53. An input and an output for passing exhaust gasses
of the combustion engine are indicated at 54 and 55,
respectively.

[0046] Figure 5B shows a schematic perspective view
of the second heat exchanger in longitudinal section,
from which it appears that the spiral 51 is wound twice,
i.e. has an inner winding 51a and an outer winding 51b.
The flow of the exhaust gasses is indicated at 56. It can
clearly be seen that this flow, through a flow pattern going
back and forth, is first guided along the inner spiral wind-
ing 51a, then is guided back in the space between the
two spiralwindings 51aand 51b, and thenis guided again
along the outer spiral winding 51b.

[0047] Figure 6 shows a schematic three-dimensional
view of several parts of the device, and a location in the
process diagram of figure 4A.

[0048] It will be clear to a person skilled in the art that
the invention is not restricted to the exemplary embodi-
ments discussed in the above, but that several variations
and modifications are possible within the protective
scope of the invention as defined in the attached claims.

Claims

1. Device for generating heated liquid under increased
pressure, comprising:

a liquid reservoir (1);

a pump (5), of which an input is connected to
the liquid reservoir (1) through a suction line (2);
afirst heat exchanger (4) arranged in the suction
line (2);

two output lines (7; 8) connected in parallel to
an output of the pump (5);

and a second heat exchanger (11) arranged in
a first of these output lines (7);

characterized by:

a first switching valve (440) with an input
(441), afirst output (442), and a second out-
put (443), which first switching valve (440)
has a first position in which the input (441)
is connected to the first output (442), and



11 EP 1 746 360 B1 12

has a second position in which the input
(441) is connected to the second output
(443);

asecond switching valve (450) with an input
(451), afirst output (452), and a second out-
put (453), which second switching valve
(450) has a first position in which the input
(451) is connected to the first output (452),
and a second position in which the input
(451) is connected to the second output
(453);

wherein the second (8) of said output lines
is connected to the input (441) of the first
switching valve (440);

wherein the output of the second heat ex-
changer (11) is connected to the input (451)
of the second switching valve (450);
wherein the first output (442) of the first
switching valve (440) is connected to a first
recirculation line (23);

wherein the second output (443) of the first
switching valve (440) is connected to a first
output to which a first tool (103) such as a
spray gun can be connected, preferably
through a first regulating valve (19) and a
first switching valve (21);

wherein the first output (452) of the second
switching valve (450) is connected to a sec-
ond output to which a second tool (104)
such as a spray gun can be connected, pref-
erably through a second regulating valve
(14) and a second switching valve (16);
wherein the second output (453) of the sec-
ond switching valve (450) is connected to
the second output (443) of the first switching
valve (440).

Device according to claim 1, wherein the two switch-
ing valves (440, 450) can be operated independently
from each other.

Device according to claim 1, wherein the two switch-
ing valves (440, 450) are coupled to each other such
that they are always together in their respective first
operational positions or in their respective second
operational positions.

Device according to claim 1, wherein the first recir-
culation line (23) ends in the reservoir (1) or in the
suction line (2).

Device according to claim 1 or 4, wherein the second
switching valve (450) has a third output (454), con-
nected to a second recirculation line (33).

Device according to claim 5, wherein the second re-
circulation line (33) ends in the reservoir (1) or in the
suction line (2).
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7.

Device according to any of the previous claims,
wherein the second heat exchanger takes up heat
from exhaust gasses of a combustion engine.

Device according to any of the previous claims,
wherein the first heat exchanger takes up heat from
cooling liquid of an combustion engine.

Device according to any of the previous claims,
wherein the pump is driven by a combustion engine,
wherein the first heat exchanger takes up heat from
cooling liquid from this combustion engine, and
wherein the second heat exchanger takes up heat
from exhaust gasses of this combustion engine.

Patentanspriiche

1.

Vorrichtung zum Erzeugen einer erhitzten Flussig-
keit unter erhéhtem Druck, mit:

einem FlUssigkeitsbehalter (1),

einer Pumpe (5), deren Einlass durch eine
Saugleitung (2) mit dem Flissigkeitsbehalter (1)
verbunden ist,

einem ersten Warmetauscher (4), der in der
Saugleitung (2) angeordnet ist,

zwei Auslassleitungen (7; 8), die parallel mit ei-
nem Auslass der Pumpe (5) verbunden sind,
und einem zweiten Warmetauscher (11), der in
einer ersten dieser Auslassleitungen (7) ange-
ordnet ist,

gekennzeichnet durch:

ein erstes Schaltventil (440) mit einem Ein-
lass (441), einem ersten Auslass (442) und
einem zweiten Auslass (443), wobei das er-
ste Schaltventil (440) eine erste Stellung
hat, in welcher der Einlass (441) mit dem
ersten Auslass (442) verbunden ist, und ei-
ne zweite Stellung hat, in welcher der Ein-
lass (441) mit dem zweiten Auslass (443)
verbunden ist,

ein zweites Schaltventil (450) mit einem
Einlass (451), einem ersten Auslass (452)
und einem zweiten Auslass (453), wobei
das zweite Schaltventil (450) eine erste
Stellung, in welcher der Einlass (451) mit
dem ersten Auslass (452) verbunden ist,
und eine zweite Stellung hat, in welcher der
Einlass (451) mit dem zweiten Auslass
(453) verbunden ist,

wobei die zweite (8) der Auslassleitungen
mit dem Einlass (441) des ersten Schalt-
ventils (440) verbunden ist,

wobei der Auslass des zweiten Warmetau-
schers (11) mit dem Einlass (451) des zwei-
ten Schaltventils (450) verbunden ist,
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wobei der erste Auslass (442) des ersten
Schaltventils (440) mit einer ersten Ruck-
flhrleitung (23) verbunden ist,

wobei der zweite Auslass (443) des ersten
Schaltventils (440) mit einem ersten Aus-
lass verbunden ist, mitdem ein erstes Werk-
zeug (103), wie beispielsweise eine Spritz-
pistole, verbunden werden kann, vorzugs-
weise durch ein erstes Regelventil (19) und
ein erstes Schaltventil (21),

wobei der erste Auslass (452) des zweiten
Schaltventils (450) mit einem zweiten Aus-
lass verbunden ist, mit dem ein zweites
Werkzeug (104), wie beispielsweise eine
Spritzpistole, verbunden werden kann, vor-
zugsweise durch ein zweites Regelventil
(14) und ein zweites Schaltventil (16),
wobei der zweite Auslass (453) des zweiten
Schaltventils (450) mit dem zweiten Aus-
lass (443) des ersten Schaltventils (440)
verbunden ist.

Vorrichtung nach Anspruch 1, wobei die zwei Schalt-
ventile (440, 450) unabhangig voneinander betatigt
werden konnen.

Vorrichtung nach Anspruch 1, wobei die zwei Schalt-
ventile (440, 450) miteinander derart gekuppelt sind,
dass sie sich immer zusammen in ihrer jeweiligen
ersten Betriebsstellung oder in ihrer jeweiligen zwei-
ten Betriebsstellung befinden.

Vorrichtung nach Anspruch 1, wobei die erste Riick-
fuhrleitung (23) in dem Behélter (1) oder in der Saug-
leitung (2) endet.

Vorrichtung nach Anspruch 1 oder 4, wobei das
zweite Schaltventil (450) einen dritten Auslass (454)
hat, der mit einer zweiten Rickfihrleitung (33) ver-
bunden ist.

Vorrichtung nach Anspruch 5, wobei die zweite
Ruckfluhrleitung (33) in dem Behélter (1) oder in der
Ansaugleitung (2) endet.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der zweite Warmetauscher die War-
me von den Abgasen eines Verbrennungsmotors
aufnimmt.

Vorrichtung nach einem der vorhergehenden An-
spriiche, wobei der erste Warmetauscher die War-
me von der Kuhlflissigkeit eines Verbrennungsmo-
tors aufnimmt.

Vorrichtung nach einem der vorhergehenden An-
spruche, wobei die Pumpe durch einen Verbren-
nungsmotor angetrieben wird, wobei der erste War-
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metauscher die Warme von der Kihlflissigkeit von
diesem Verbrennungsmotor aufnimmt und wobei
der zweite Warmetauscher die Warme von den Ab-
gasen dieses Verbrennungsmotors aufnimmt.

Revendications

Dispositif pour générer un liquide chauffé sous pres-
sion élevée, comprenant :

un réservoir a liquide (1) ;

une pompe (5), dont une entrée est connectée
au réservoir a liquide (1) par une conduite d’as-
piration (2) ;

un premier échangeur de chaleur (4) placé dans
la conduite d’aspiration (2) ;

deux conduites de sortie (7 ; 8) connectées en
paralléle a une sortie de la pompe (5) ;

et un deuxiéme échangeur de chaleur (11) placé
dans une premiére de ces conduites de sortie
(7

caractérisé par:

une premiére vanne de commutation (440)
ayant une entrée (441), une premiére sortie
(442) et une deuxieme sortie (443), laquelle
premiére vanne de commutation (440) a
une premiére position dans laquelle I'entrée
(441) est connectée a la premiére sortie
(442), et a une deuxiéme position dans la-
quelle I'entrée (441) est connectée a la
deuxiéme sortie (443) ;

une deuxiéme vanne de commutation (450)
ayant une entrée (451), une premiére sortie
(452) et une deuxieme sortie (453), laquelle
deuxiéme vanne de commutation (450) a
une premiére position dans laquelle I'entrée
(451) est connectée a la premiéere sortie
(452), et une deuxieme position dans la-
quelle I'entrée (451) est connectée a la
deuxieme sortie (453) ;

dans lequel la deuxiéme (8) des conduites
de sortie est connectée a I'entrée (441) de
la premiére vanne de commutation (440) ;
dans lequel la sortie du deuxiéme échan-
geur de chaleur (11) est connectée a I'en-
trée (451) de la deuxiéme vanne de com-
mutation (450) ;

dans lequel la premiére sortie (442) de la
premiére vanne de commutation (440) est
connectée a une premiere conduite de re-
cyclage (23) ;

dans lequel la deuxieme sortie (443) de la
premiére vanne de commutation (440) est
connectée a une premiére sortie a laquelle
peut étre connecté un premier outil (103)
comme un pistolet de pulvérisation, de pré-
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férence a travers une premiéere vanne de
régulation (19) et une premiére vanne de
commutation (21) ;

dans lequel la premiére sortie (452) de la
deuxiéme vanne de commutation (450) est
connectée a une deuxiéme sortie alaquelle
peut étre connecté un deuxieme outil (104)
comme un pistolet de pulvérisation, de pré-
férence a travers une deuxiéme vanne de
régulation (14) et une deuxiéme vanne de
commutation (16) ;

dans lequel la deuxieme sortie (453) de la
deuxiéme vanne de commutation (450) est
connectée a la deuxieme sortie (443) de la
premiere vanne de commutation (440).

Dispositif selon la revendication 1, dans lequel les
deux vannes de commutation (440, 450) peuvent
étre actionnées indépendamment I'une de l'autre.

Dispositif selon la revendication 1, dans lequel les
deux vannes de commutation (440, 450) sont cou-
plées I'une a l'autre de telle sorte qu’elles sont tou-
jours ensemble dans leurs premiéres positions fonc-
tionnelles respectives ou dans leurs deuxiémes po-
sitions fonctionnelles respectives.

Dispositif selon larevendication 1, dans lequel la pre-
miére conduite de recyclage (23) se termine dans le
réservoir (1) ou dans la conduite d’aspiration (2).

Dispositif selon la revendication 1 ou 4, dans lequel
la deuxiéme vanne de commutation (450) a une troi-
siéme sortie (454), connectée a une deuxieéme con-
duite de recyclage (33).

Dispositif selon la revendication 5, dans lequel la
deuxieme conduite de recyclage (33) se termine
dans le réservoir (1) ou dans la conduite d’aspiration

).

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le deuxiéme échangeur de
chaleur préléve de la chaleur des gaz d’échappe-
ment d’un moteur a combustion.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le premier échangeur de
chaleur préleve de la chaleur au liquide de refroidis-
sement d’un moteur a combustion.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel la pompe est entrainée par
un moteur a combustion, dans lequel le premier
échangeur de chaleur préléve de la chaleur au liqui-
de de refroidissement de ce moteur a combustion,
et dans lequel le deuxiéme échangeur de chaleur
préleve de la chaleur des gaz d’échappement de ce
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moteur a combustion.
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