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Description
Technical Field

[0001] Thisinvention relatesto aconstruction machine
such as hydraulic excavator, which has a reducing agent
tank in which a reducing agent to be fed to an exhaust
gas line from an engine is stored.

Background Art

[0002] As a conventional technology of this sort, there
is the technology described in Patent Document 1. This
conventional technology features thatin amoving vehicle
equipped with an engine, a reducing agent, for example,
an aqueous solution of urea or the like which readily gives
off ammonia is injected and fed from a reducing agent
tank, in which the reducing agent is stored, into an ex-
haust system of the engine to lower the concentration of
nitrogen oxides NOx in exhaust gas. This patent docu-
ment discloses a construction provided with a tempera-
ture detector for detecting a temperature of the aqueous
solution of urea stored in the reducing agent tank, that
is, an aqueous urea solution tank; an additional coolant
recirculation passage branched out from a coolant recir-
culation passage for the engine and communicating into
the aqueous urea solution tank; two three-way cocks, a
coolant recirculation pump and a solenoid valve, all of
which are arranged on the additional coolantrecirculation
passage; and a heat exchanger arranged in the aqueous
urea solution tank.

[0003] When the temperature of the aqueous urea so-
lution in the aqueous urea solution tank becomes high,
a possibility may arise that ammonia may be given off.
When the temperature of the aqueous urea solution con-
versely becomes low, another possibility may arise that
freezing may take place to pose a problem for injecting
and feeding the aqueous urea solution into the exhaust
system of the engine. With the foregoing in view, the con-
ventional technology constituted as mentioned above is
designed such that, when the temperature of the aque-
ous urea solution in the aqueous urea solution tank as
detected by the temperature detector has risen beyond
a predetermined temperature range to such a high tem-
perature as possibly giving off ammonia, coolant for the
engine is guided into the above-mentioned additional
coolant recirculation passage to lower the temperature
of the aqueous urea solution by means of the heat ex-
changer in the aqueous urea solution tank and, when the
temperature inside the aqueous urea solution tank is con-
versely lower than the predetermined temperature range
and is at such a temperature as possibly causing freez-
ing, the coolant for the engine is guided into the above-
mentioned additional coolant recirculation passage to
raise the temperature of the aqueous urea solution by
means of the heat exchanger in the aqueous urea solu-
tion tank. In this manner, the temperature of the aqueous
urea solution in the aqueous urea solution tank is main-
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tained at a temperature within the predetermined tem-
perature range that causes neither giving-off of ammonia
nor a freezing-related problem.

Patent Document 1: JP-A-2005-83223

[0004] JP-A-2003-020936 discloses in a vehicle or a
machine having an engine with an NOx reduction catalyst
using a liquid reducing agent that is easy to freeze, a
liquid reducing agent tank which is arranged at a heat
insulating portion in the vehicle or the machine with a
view to preventing freezing of liquid agent.

[0005] US 2005/0056035 A discloses a vehicular cool-
ing system which provides the flexibility of shutting off
cooling the vehicle passenger compartment for the com-
fort of the vehicle occupants, while still providing cooling
to the battery.

Disclosure of the Invention
Problem to Be Solved by the Invention

[0006] To maintain the temperature of the reducing
agent in the reducing agent tank, that is, the aqueous
urea solution in the aqueous urea solution tank at a tem-
perature within the predetermined temperature range,
the above-mentioned conventional technology requires
the two three-way cocks, the coolant recirculation pump,
the solenoid valve, the heat exchanger arranged in the
reducing agent tank, and the like. Therefore, the conven-
tional technology requires many components, and tends
toresultin a complex structure and higher manufacturing
cost. Because of the greater number of components,
large installation space corresponding to these compo-
nents is needed. In a construction machine prone to re-
striction by installation space, the installation of these
components tends to become difficult. Moreover, the
heat exchanger is arranged in the reducing agent tank,
and therefore, cumbersome maintenance work is need-
ed for the heat exchanger and the maintenance cost
tends to become high.

[0007] With the above-mentioned circumstances of
the conventional technology in view, the present inven-
tion has as an object thereof the provision of a construc-
tion machine capable of realizing with fewer components
the temperature control of a reducing agent in a reducing
agent tank without arranging a heat exchanger in the
reducing agent tank.

Means for Solving the Problem

[0008] To achieve this object, the present invention is
characterized in that, in a construction machine provided
with an engine, a working implement operable as a result
of driving of the engine, a reduction catalyst arranged in
an exhaust gas line from the engine to purify and reduce
nitrogen oxides in exhaust gas, a reducing agent tank in
which a reducing agent to be fed to the exhaust gas line
is stored, and a temperature detector for detecting a tem-
perature of the reducing agentin the reducing agent tank,
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the construction machine is provided with an air condi-
tioner for air-conditioning an operator’s cab, and a warm/
cold air guiding means for guiding warm/cold air, which
has been blown out of the air conditioner, to the reducing
agent tank in accordance with the temperature of the
reducing agent as detected by the temperature detector.
[0009] According to the present invention constituted
as described above, when the temperature of the reduc-
ing agent in the reducing agent tank is detected by the
temperature detector to have risen to a high temperature
beyond the predetermined temperature range, the warm/
cold air guiding means is operated to guide cold air, which
has been blown out of the air conditioner, to the reducing
agent tank and to cool the reducing agent tank. As a
consequence, the temperature of the reducing agent in
the reducing agenttank can be lowered such thatitreach-
es a temperature within the predetermined temperature
range. When the temperature of the reducing agent in
the reducing agent tank is detected by the temperature
detector to have conversely dropped to a temperature
lower than the predetermined temperature range, the
warm/cold air guiding means is also operated to guide
warm air, which has been blown out of the air conditioner,
to the reducing agent tank and to warm the reducing
agent tank. As a consequence, the temperature of the
reducing agent in the reducing agent tank can be raised
such that it reaches a temperature within the predeter-
mined temperature range.

[0010] In the construction machine provided with the
air conditioner for air-conditioning the operator’s cab, the
present invention can realize the temperature control to
maintain the temperature of the reducing agent in the
reducing agent tank at a temperature within the prede-
termined temperature range by guiding warm/cold air,
which has been blown out of the air conditioner, to the
reducing agent tank by means of the temperature detec-
tor, which serves to detect the temperature of the reduc-
ing agent in the reducing agent tank, and the warm/cold
air guiding meansasdescribedabove. As the warm/
coldair guiding means, it is only necessary to arrange a
processing means for performing processing to blow cold
air or warm air out of the air conditioner in association
with the temperature detected by the temperature detec-
tor, for example, a controller and an air blow line com-
posed of a duct or the like for guiding the cold air or warm
air from the air conditioner to the reducing agent tank. It
is, therefore, possible to realize the temperature control
of the reducing agent in the reducing agent tank with
fewer components. As this temperature control of the re-
ducing agent can be conducted by blowing cold air or
warm air from the air conditioner against the reducing
agenttank, itis possible torealize the temperature control
of the reducing agent without arranging any heat ex-
changer in the reducing agent tank.

[0011] The present invention is also characterized in
that in the above-described invention, the warm/cold air
guiding means may comprise a controller for outputting
a warm air signal or cold air signal, which corresponds
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to the temperature of the warm/cold air blown out of the
air conditioner in accordance with the temperature of the
reducing agent as detected by the temperature detector,
as a control signal for the air conditioner, and an air blow
line for guiding the warm/cold air from the air conditioner
to the reducing agent tank, and the controller may output
the cold air signal when the temperature of the reducing
agent is equal to or higher than a first predetermined
temperature, or may output the warm air signal when the
temperature of the reducing agent is equal to or lower
than a second predetermined temperature which is lower
than the first predetermined temperature.

[0012] According to the present invention constituted
as described above, the first predetermined temperature
may be set in a high temperature range at such a high
temperature as giving off no ammonia from the reducing
agent tank, and the second predetermined temperature
may be set in a low temperature range at such a low
temperature as causing no freezing of the reducing agent
in the reducing agent tank. In this manner, the tempera-
ture of the reducing agent in the reducing agent tank can
be surely maintained at a temperature, which is within
the predetermined temperature range and is higher than
the second predetermined temperature but lower than
the first predetermined temperature.

[0013] The present invention is also characterized in
that in the above-described invention, the construction
machine may be further provided with a control device
arranged in the operator’s cab for controlling the air con-
ditioner, and a switching means, upon operation of the
control device, for switching a flow of the warm/cold air
blown out of the air conditioner such that a portion of the
warm/cold air from the air conditioner is fed into the op-
erator’s cab.

[0014] According to the present invention constituted
as described above, warm/cold air is guided from the air
conditioner to the reducing agent tank via the warm/cold
airguiding means when the control device in the operator’
s cab is operated. Even in a state that the reducing agent
tank is cooled or warmed, a portion of the warm/cold air
can hence be fed to the operator’s cab via the switching
means to air-condition the operator’s cab.

[0015] The present invention is also characterized in
that in the above-described invention, the construction
machine may be further provided with a compartment
accommodating the reducing agent tank therein and
composed of a partition cover.

[0016] According to the present invention constituted
as described above, even when the reducing agent spills
out of the reducing agent tank, for example, upon replen-
ishing the reducing agent into the reducing agent tank,
the spilt reducing agent is blocked by the partition cover
that forms the compartment, and does not leak out of the
compartment. Therefore, the reducing agent is prevent-
ed from coming into contact with equipment or the like
arranged outside the compartment, thereby making it
possible to protect the equipment or the like from corro-
sion by the reducing agent.
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[0017] The present invention is also characterized in
thatin the above-described invention, the reducing agent
tank may be arranged adjacent the operator’s cab.
[0018] According to the present invention constituted
as described above, the distance between the air condi-
tioner and the reducing agent tank can be set relatively
short so that upon embodying the warm/cold air guiding
means, an air line such as a duct for guiding warm/cold
air from the air conditioner to the reducing agent tank can
be constructed in a small size.

Advantageous Effects of the Invention

[0019] The present invention is of such a simple con-
struction as being provided merely with the air conditioner
for air-conditioning the operator’s cab and the warm/cold
air guiding means for guiding warm/cold air, which has
been blown out of the air conditioner, to the reducing
agent tank. It is, therefore, possible to realize with fewer
components the temperature control of the reducing
agent in the reducing agent tank. As a consequence, the
construction can be formed simpler and at lower manu-
facturing cost compared with the conventional technolo-
gy. Owing to the reduction in the number of components,
smaller installation space is needed for the temperature
control of the reducing agent in the reducing agent tank
compared with the conventional technology. The present
invention is, therefore, also suited for construction ma-
chines prone to restriction by installation space. Further,
it is unnecessary to arrange a heat exchanger in the re-
ducing agent tank. As a result, cumbersome mainte-
nance work for such a heat exchanger, which has here-
tofore been needed, can be obviated, thereby making it
possible to lower the maintenance cost compared with
the conventional technology.

Best Mode for Carrying out the Invention

[0020] The present invention will hereinafter be de-
scribed based on a best mode for carrying out the con-
struction machine according to the present invention.
[0021] FIG. 1is a side view showing one embodiment
of the construction machine according to the present in-
vention, FIG. 2 is a plan view depicting an essential sec-
tion of a revolving upperstructure arranged in the embod-
iment, and FIG. 3 is a diagram illustrating a relationship
between temperatures in an aqueous urea solution tank
as stored in a controller arranged in the embodiment and
output signals from the controller.

[0022] AsshowninFIG. 1 by way of example, this em-
bodiment is a hydraulic excavator and is provided with a
travel base 1 and a revolving upperstructure 2 disposed
on the travel base 1. An operator’s cab 3 is arranged on
the revolving upperstructure 2 at a forward position there-
of. At a position rear of the operator’s cab 3, an engine
compartment 5 is arranged with an engine 4 accommo-
dated therein, and on a rearmost end portion, a counter-
weight 6 for ensuring weight balancing is arranged. This
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embodiment is also provided with a boom 7 mounted
pivotally in an up-and-down direction on the revolving
upperstructure 2, an arm 8 secured pivotally in an up-
and-down direction on a free end of the boom 7, and a
bucket 9 attached pivotally in an up-and-down direction
on a free end of the arm 8. This embodiment is also pro-
vided with actuators such as a boom cylinder 10 for op-
erating the boom 7, an arm cylinder 11 for operating the
arm 8, and a bucket cylinder 12 for operating the bucket
9. ltis to be noted that a front working implement, which
can perform digging work and the like, is constructed by
these boom 7, arm 8, bucket 9, boom cylinder 10, arm
cylinder 11 and bucket cylinder 12.

[0023] As depicted in FIG. 2, a fuel tank 13 and hy-
draulic oil reservoir 14 are arranged on the revolving up-
perstructure 2 at positions in lateral directions from the
operator’s cab 3. Arranged within the engine compart-
ment 5 is a hydraulic pump 15, which is driven by the
engine 4 and delivers pressure oil to operate the actua-
tors that make up the above-mentioned front working im-
plement. Disposed on an upstream side of the engine 4
are a condenser 16 for cooling coolant, which has been
compressed by a compressor mounted on the engine 4,
and a heat exchanger unit 17 such as a radiator. In an
exhaust gas line 19, a reduction catalyst for decreasing
nitrogen oxides NOx in exhaust gas, for example, a urea
SCR catalyst 20 is arranged.

[0024] Inthe operator’s cab 3, an air conditioner 21 for
air-conditioning the operator’s cab 3 is arranged. It is de-
signed that warm/cold air from the air conditioner 21 is
guided into the operator’s cab 3 by a first air blow line 27
composed of a duct or the like. Further, the engine 4 and
the air conditioner 21 are connected with each other via
a coolant line 22 which guides the engine coolant.
[0025] A compartment 26 within which a reducing
agent tank, for example, an aqueous urea solution tank
23 is accommodated is arranged such that the compart-
ment 26 is located, for example, adjacent the operator’s
cab 3. This compartment 26 is composed of a partition
cover 25 formed to surround the aqueous urea solution
tank 23. Arranged in the aqueous urea solution tank 23
is a temperature detector 24 for detecting a temperature
of a reducing agent, specifically the aqueous urea solu-
tion stored in the aqueous urea solution tank 23.

[0026] In particular, this embodiment is provided with
a warm/cold air guiding means for guiding warm/cold air,
which has been blown out of the air conditioner 21 in
accordance with the temperature of the aqueous urea
solution as detected by the temperature detector 24, to
the aqueous urea solution tank 23. This warm/cold air
guiding means is composed, for example, of a controller
31 and a second air blow line 30. The controller 31 out-
puts, as a control signal for the air conditioner 21, a warm
air signal or cold air signal, which corresponds to the
temperature of the warm/cold air blown out of the air con-
ditioner 21 in accordance with the temperature of the
aqueous urea solution as detected by the temperature
detector 24. The second air blow line 30 is composed of



7 EP 2 149 685 B1 8

a duct or the like, and guides the warm/cold air from the
air conditioner 21 to the aqueous urea solution tank 23.
[0027] Stored in the above-mentioned controller 31 is,
for example, the relationship between the temperatures
in the aqueous urea solution tank 23 and the output sig-
nals from the controller 31 as illustrated in FIG. 3. Spe-
cifically, there is stored a relationship that, when the tem-
perature in the aqueous urea solution tank 23 as detected
by the temperature detector 24 is in a high temperature
range and such a high temperature as giving off no am-
monia from the aqueous urea solution tank 23, for exam-
ple, a first predetermined temperature A of 40°C or so,
a cold air signal having a value which gradually lowers
the temperature of air to be blown is selected in accord-
ance with the temperature rise and that, when the tem-
perature in the aqueous urea solution tank 23 as detected
by the temperature detector 24 is in a low temperature
range and is such a low temperature as causing no freez-
ing of the aqueous urea solution tank 23, for example, a
second predetermined temperature of -10°C or so, a
warm air signal having a value which gradually raises the
temperature of air to be blown is selected in accordance
with the temperature drop.

[0028] For example, the first air blow line 27 and the
second air blow line 30 are communicated with each oth-
er. Arranged in the first air blow line 27 is a means for
communicating or cutting off the first air blow line 27 in
response to the signal outputted from the controller 31,
for example, an on/off valve 29. Further, a control device
28 is arranged in the operator’s cab 3 to operate the air
conditioner 21.

[0029] The above-mentioned first air blow line 27,
on/off valve 29 and controller 31 make up a switching
means, which upon operation of the control device 28,
switches a flow of warm/cold air blown out of the air con-
ditioner 21 such that a portion of the warm/cold air from
the air conditioner 21 is fed into the operator’s cab 3 even
during operation of the above-mentioned warm/cold air
guiding means.

[0030] In this embodiment constituted as described
above, when pressure oil is fed as a result of driving of
the engine 4 from the hydraulic pump 15 to, for example,
actuators that make up the front working implement, the
boom 7, arm 8 and/or bucket 9 are selectively operated
to perform digging work or the like.

[0031] When exhaust gas is guided from the engine 4
to the exhaust gas line 19 and the aqueous urea solution
is fed by an unillustrated injector from the aqueous urea
solution tank 23, in which the aqueous urea solution is
stored, to the exhaust gas line 19, nitrogen oxides NOx
in the exhaust gas are reduced and purified by the urea
SCR catalyst 20, and exhaust gas of lowered NOx con-
centration is emitted to the outside as indicated by an
arrow 32 in FIG. 2.

[0032] When the temperature in the temperature de-
tector 23, namely, the temperature of the aqueous urea
solution is at a temperature higher than the second pre-
determined temperature B but lower than the first prede-
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termined temperature A within a predetermined temper-
ature range shown in FIG. 3, the controller 31 is main-
tained, for example, to output neither a cold air signal nor
a warm air signal. When maintained in such a state, the
air conditioner 21 is maintained in a stopped state as long
as the control device 28 in the operator's cab 3 is not
operated.

[0033] When the control device 28 is operated in a
state that the temperature of the aqueous urea solution
is maintained at a temperature within the predetermined
temperature range as described above, a signal is out-
putted from the controller 31 to the air conditioner 21 to
operate the air conditioner 21, and at the same time, a
signal is also outputted from the controller 31 to change
the on/off valve 29 in the first air blow line 27. As a result,
cold air or warm air is fed from the air conditioner 21 into
the operator’s cab 3 via the first air blow line 27 as indi-
cated by an arrow 33, so that air-conditioning of the op-
erator’s cab 3 is conducted. It is to be noted that at this
time, cold air or warm air is also blown from the air con-
ditioner 21 against the aqueous urea solution tank 23,
for example, via the second air blow line 30 as indicated
by an arrow 34. Accordingly, although the aqueous urea
solution in the aqueous urea solution tank 23 is main-
tained at the temperature within the predetermined tem-
perature range, the aqueous urea solution is maintained
in a state that it is cooled or warmed by the cold air or
warm air from the air conditioner 21. When the operation
of the control device 28 is stopped, a signal is outputted
from the controller 31 to close the on/off valve 29. As a
result, the on/off valve 29 is switched into a closed state
in which the first air blow line 27 is cut off.

[0034] When the temperature of the aqueous urea so-
lution in the aqueous urea solution tank 23 as detected
by the temperature detector 24 has risen to the first pre-
determined temperature A or higher in FIG. 3, for exam-
ple, in a state that the control device 28 has not been
operated and the first air blow line 27 is cut off by the
on/off valve 29, a cold air signal is outputted from the
controller 31 to the air conditioner 21. As a result, cold
air of a temperature corresponding to the cold air signal
is blown out of the air conditioner 21. This cold air is blown
against the aqueous urea solution tank 23 via the second
air blow line 30 as indicated by the arrow 34. As a con-
sequence, the aqueous urea solution tank 23 is cooled,
so that the temperature of the aqueous urea solution in
the aqueous urea solution tank 23 drops. When the tem-
perature of the aqueous urea solution as detected by the
temperature detector 24 drops to a temperature which is
lower than the first predetermined temperature A but is
still within the predetermined temperature range, a con-
trol signal is outputted from the controller 31 to the air
conditioner 21 to stop the operation of the air conditioner
21. As aresult, the air conditioner 21 is stopped, and the
blow-out of cold air from the air conditioner 21 is stopped.
By the operations as described above, it is possible to
inhibit ammonia from being given off from the aqueous
urea solution tank 23.
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[0035] When the temperature of the aqueous urea so-
lution in the aqueous urea solution tank 23 as detected
by the temperature detector 24 has dropped to the first
predetermined temperature B or lower in FIG. 3 in con-
trast to the above-mentioned situation, for example, in a
state that the control device 28 has not been operated
and the first air blow line 27 is cut off by the on/off valve
29, a warm air signal is outputted from the controller 31
to the air conditioner 21. As a result, the air conditioner
21 is operated, and warm air of a temperature corre-
sponding to the warm air signal is blown out of the air
conditioner 21. This warm air is blown against the aque-
ous urea solution tank 23 via the second air blow line 30
as indicated by the arrow 34. As a result, the aqueous
urea solution tank 23 is warmed so that the temperature
of the aqueous urea solution in the aqueous urea solution
tank 23 rises. When the temperature detected by the tem-
perature detector 24 has risen to a temperature which is
higher than the second predetermined temperature B
and is still within the predetermined temperature range,
a control signal is outputted from the controller 31 to the
air conditioner 21 to stop the operation of the air condi-
tioner 21. As a result, the air conditioner 21 is stopped
and the blow-out of hot air from the air conditioner 21 is
stopped. By the operations as described above, it is pos-
sible to inhibit freezing of the aqueous urea solution in
the aqueous urea solution tank 23.

[0036] Upon operation of the control device 28 when
the temperature of the aqueous urea solution as detected
by the temperature detector 24 is higher than the first
predetermined temperature A, for example, at hot time
of high surrounding temperature and cold air is blown
from the air conditioner 21 against the aqueous urea so-
lution tank 23 in response to a cold air signal from the
controller 31, a signal is outputted from the controller 31
to operate the on/off valve 29. As aresult, the on/off valve
29 is opened so that a portion of cold air blown out of the
air conditioner 21 is fed to the operator’s cab 3 via the
first air blow line 27 as indicated by the arrow 33. There-
fore, the aqueous urea solution tank 23 is cooled, and
the interior of the operator’s cab 3 is also cooled.
[0037] Upon operation of the control device 28 when
the temperature of the aqueous urea solution as detected
by the temperature detector 24 is lower than the second
predetermined temperature B, for example, at cold time
of extremely low surrounding temperature and air is
blown from the air conditioner 21 against the aqueous
urea solution tank 23 in response to a warm air signal
from the controller 31, a signal is outputted from the con-
troller 31 to operate the on/off valve 29. As a result, the
on/off valve 29 is opened so that a portion of warm air
blown out of the air conditioner 21 is also fed to the op-
erator’s cab 3 via the first air blow line 27 as indicated by
the arrow 33. Therefore, the aqueous urea solution tank
23 is warmed, and the interior of the operator’s cab 3 is
also warmed.

[0038] According to this embodiment constituted as
described above, when the temperature of the aqueous
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urea solution in the aqueous urea solution tank 23 is de-
tected by the temperature detector 24 to have risen to a
high temperature beyond temperatures in the predeter-
mined temperature range as mentioned above, cold air
blown out of the air conditioner 21 is guided to the aque-
ous urea solution tank 23 via the second air blow line 30
to cool the aqueous urea solution tank 23. As a result,
the temperature of the aqueous urea solution in the aque-
ous urea solution tank 23 can be controlled to a temper-
ature within the predetermined temperature range. When
the temperature of the aqueous urea solution in the aque-
ous urea solution tank 23 is detected by the temperature
detector 24 to have conversely dropped to a temperature
lower than temperatures in the predetermined tempera-
ture range, warm air blown out of the air conditioner 21
is also guided to the aqueous urea solution tank 23 to
warm the aqueous urea solution tank 23. As a result, the
temperature of the aqueous urea solution in the aqueous
urea solution tank 23 can be controlled to a temperature
within the predetermined temperature range. As a con-
sequence, it is possible to inhibit giving-off of ammonia
from the aqueous urea solution tank 23 and freezing of
the aqueous urea solution. Therefore, it is possible to
prevent damage which would otherwise be caused by
ammonia and also to realize excellent exhaust gas treat-
ment.

[0039] In particular, this embodiment can realize the
temperature control of the aqueous urea solution in the
aqueous urea solution tank 23 by such fewer compo-
nents as simply arranging the controller 31 and second
air blow line 30, specifically as simply arranging the sec-
ond air flow line 30, which is composed of a duct or the
like, in addition to the controller 31 which is provided in
general. Therefore, this embodiment is simple in struc-
ture and can reduce the manufacturing cost. As the
number of components can be reduced, this embodiment
requires smaller installation space, and therefore, can be
arranged in a small hydraulic excavator or the like which
is prone to restriction by installation space. In addition,
the temperature control of the aqueous urea solution can
be realized without arranging any heat exchanger in the
aqueous urea solutiontank 23, thereby making it possible
to obviate cumbersome maintenance work for such a
heat exchanger and to reduce the maintenance cost.
[0040] Further, owing to the arrangement of the on/off
valve 29 that opens or closes the first air blow line 27 in
response to a signal outputted from the controller 31 as
a result of an operation of the control device 28, air-con-
ditioning of the operator’s cab 3 can be realized by op-
erating the control device 28 even in the state that the
air conditioner 21 is operated and warm or cold air is
blown against the aqueous urea solution tank 23. No
problem, therefore, arises in the air-conditioning of the
interior of the operator’s cab 3.

[0041] Further, the aqueous urea solution tank 23 is
accommodated within the compartment 26 surrounded
by the partition cover 25. Even when the aqueous urea
solution spills out of the aqueous urea solution tank 23,
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for example, upon replenishment of the aqueous urea
solution into the aqueous urea solution tank 23, the spilt
aqueous urea solution is, therefore, blocked by the par-
tition cover 25 that forms the compartment 26, and does
not leak out of the compartment 26. Therefore, the aque-
ous urea solution is prevented from coming into contact
with equipment or the like arranged outside the compart-
ment 2 6, thereby making it possible to protect the equip-
ment or the like outside the compartment 26 from corro-
sion by the aqueous urea solution.

[0042] As the aqueous urea solution tank 23 is ar-
ranged adjacent the operator’s cab 3, the distance be-
tween the air conditioner 21, which is arranged in the
operator’s cab 3, and the aqueous urea solution tank 23
can be setrelatively short. Therefore, the second air blow
line 30 composed of a duct of the like can be constructed
small in size.

[0043] It is to be noted that, although the above-de-
scribed embodiment is provided with the aqueous urea
solution as a reducing agent, such a reducing agent may
be aqueous ammonia.

Brief Description of the Drawings
[0044]

[FIG. 1] A side view showing one embodiment of the
construction machine according to the present in-
vention.

[FIG. 2] A plan view depicting an essential section
of arevolving upperstructure arranged in the embod-
iment.

[FIG. 3] A diagram illustrating relationship between
temperatures in an aqueous urea solution tank as
stored in a controller arranged in the embodiment
and output signals from the controller.

Legend
[0045]

Revolving upperstructure

Operator’s cab

Engine

Engine compartment

Boom

Arm

9 Bucket

10  Boom cylinder

11 Arm cylinder

12  Bucket cylinder

19  Exhaust gas line

20  Urea SCR catalyst (reduction catalyst)
21 Air conditioner

23 Aqueous urea solution tank (reducing agent tank)
24  Temperature detector

25  Partition cover

o ~NOaPRWN

10

15

20

25

30

35

40

45

50

55

26  Compartment

27  First air blow line (switching means)

28  Control device

29  On/off device (switching means)

30 Secondairblow line (warm/cold air guiding means)

31 Controller (warm/cold air guiding means) (switch-
ing means)

Claims

1. A construction machine provided with an engine (4),
a working implement (7-12) operable as a result of
driving of the engine, a reduction catalyst (20) ar-
ranged in an exhaust gas line (19) from the engine
to purify and reduce nitrogen oxides in exhaust gas,
areducing agent tank (23) in which a reducing agent
to be fed to the exhaust gas line is stored, and a
temperature detector (24) for detecting a tempera-
ture of the reducing agent in the reducing agent tank,
characterized in that:

the construction machine is provided with an air
conditioner (21) for air-conditioning an opera-
tor’s cab (3), and a warm/cold air guiding means
(30,31) for guiding warm/cold air, which has
been blown out of the air conditioner, to the re-
ducing agent tank (23) in accordance with the
temperature of the reducing agent as detected
by the temperature detector (24).

2. Aconstruction machine as defined in claim 1, where-
in the warm/cold air guiding means comprises:

a controller (31) for outputting a warm air signal
or cold air signal, which corresponds to a tem-
perature of the warm/cold air blown out of the
air conditioner in accordance with the tempera-
ture of the reducing agent as detected by the
temperature detector, as a control signal for the
air conditioner, and

an air blow line (30) for guiding the warm/cold
air from the air conditioner to the reducing agent
tank;

wherein the controller outputs the cold air signal
when the temperature of the reducing agent is
equal to orhigher than afirst predetermined tem-
perature, or outputs the warm air signal when
the temperature of the reducing agent is equal
to or lower than a second predetermined tem-
perature which is lower than the first predeter-
mined temperature.

3. Aconstruction machine as defined in claim 1, where-
in the construction machine is further provided with:

a control device (28) arranged in the operator’s
cab (3) for controlling the air conditioner (21),
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and a switching means (27,29,31), upon oper-
ation of the control device, for switching a flow
of the warm/cold air blown out of the air condi-
tioner such that a portion of the warm/cold air
from the air conditioner is fed into the operator’s
cab.

A construction machine as defined in claim 1, where-
in the construction machine is further provided with:

a compartment (26) accommodating the reduc-
ing agent tank (23)therein and composed of a
partition cover (25).

A construction machine as defined in claim 1, where-
in the reducing agent tank (23) is arranged adjacent
the operator’s cab (3).

Patentanspriiche

1.

Baumaschine, ausgerlstet mit einem Verbren-
nungsmotor (4), einem Arbeitswerkzeug (7-12), das
als ein Ergebnis des Betreibens des Verbrennungs-
motors betatigbar ist, einen Reduktionskatalysator
(20), der in einer von dem Verbrennungsmotor kom-
menden Abgasleitung (19) angeordnet ist, um Stick-
stoffoxide aus dem Abgas zu reinigen und sie zu
reduzieren, einen Reduktionsmitteltank (23), in dem
ein der Abgasleitung zuzufiihrendes Reduktionsmit-
tel gespeichert ist, und eine Temperaturerfassungs-
einrichtung (24) zum Erfassen einer Temperatur des
Reduktionsmittels in dem Reduktionsmitteltank, da-
durch gekennzeichnet, dass:

die Baumaschine mit einer Klimatisierungsein-
richtung (21) zum Klimatisieren einer Fahrerka-
bine (3) und mit einem Warm-/Kalt-Luft-Lei-
tungsmittel (30, 31) zum Leiten warmer/kalter
Luft, die aus der Klimatisierungseinrichtung aus-
geblasen wurde, zum Reduktionsmitteltank (23)
gemal der von der Temperaturerfassungsein-
richtung (24) erfassten Temperatur des Reduk-
tionsmittels, ausgerustet ist.

2. Baumaschine gemal Anspruch 1, wobei das

Warm-/Kalt-Luft-Leitungsmittel umfasst:

einen Controller (31) zum Ausgeben eines
Warm-Luft-Signals oder Kalt-Luft-Signals, das
einer Temperatur der warmen/kalten Luft ent-
spricht, die aus der Klimatisierungseinrichtung
ausgeblasen wird, gemafR der von der Tempe-
raturerfassungseinrichtung erfassten Tempera-
tur des Reduktionsmittels als ein Steuerungssi-
gnal fur die Klimatisierungseinrichtung, und

eine Luftblasleitung (30) zum Leiten der war-
men/kalten Luft von der Klimatisierungseinrich-
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tung zum Reduktionsmitteltank;

wobei der Controller das Kalt-Luft-Signal aus-
gibt, wenn die Temperatur des Reduktionsmit-
tels grofRer oder gleich einer ersten vorbestimm-
ten Temperatur ist, oder das Warm-Luft-Signal
ausgibt, wenn die Temperatur des Reduktions-
mittels kleiner oder gleich einer zweiten vorbe-
stimmten Temperatur ist, die niedriger als die
erste vorbestimmte Temperatur ist.

3. Baumaschine gemaR Anspruch 1, wobei die Bau-

maschine ferner ausgerustet ist mit:

einer Steuerungsvorrichtung (28), die in der
Fahrerkabine (3) angeordnet ist, um die Klima-
tisierungseinrichtung (21) zu steuern, und ein
Schaltmittel (27, 29, 31), um nach einer Betati-
gung der Steuerungsvorrichtung einen Strom
der aus der Klimatisierungseinrichtung ausge-
blasenen warmen/kalten Luft so zu schalten,
dass ein Teil der von der Klimatisierungseinrich-
tung kommenden warmen/kalten Luft der Fah-
rerkabine zugefuhrt wird.

Baumaschine gemafR Anspruch 1, wobei die Bau-
maschine ferner ausgerUstet ist mit:

einem Abteil (26), in dem der Reduktionsmittel-
tank (23) untergebracht ist und das aus einer
Abteilungsabdeckung (25) besteht.

Baumaschine geman Anspruch 1, wobei der Reduk-
tionsmitteltank (23) benachbart zur Fahrerkabine (3)
angeordnet ist.

Revendications

Engin de chantier doté d’un moteur (4), d’'un outil de
travail (7-12) pouvant fonctionner suite a I'entraine-
ment du moteur, d’'un catalyseur de réduction (20)
placé dans une conduite de gaz d’échappement (19)
provenant du moteur, afin de purifier les gaz
d’échappement et y réduire les oxydes d’azote, d’'un
réservoir d’agent réducteur (23), dans lequel est
stocké un agent réducteur destiné a étre envoyé
dans la conduite de gaz d’échappement, et d’'un cap-
teur de température (24) destiné a mesurer une tem-
pérature de l'agent réducteur dans le réservoir
d’agent réducteur, caractérisé en ce que :

I'engin de chantier est doté d’un appareil de con-
ditionnement d’air (21) destiné a conditionner
l'air d’'une cabine de conducteur (3), et d'un
moyen de guidage d’air chaud/froid (30, 31) pour
guider de l'air chaud/froid, qui a été soufflé par
I'appareil de conditionnement d’air, jusqu’au ré-
servoir d’agent réducteur (23), en fonction de la
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température de I'agent réducteur, mesurée par
le capteur de température (24).

2. Engin de chantier selon la revendication 1, dans le-
quel le moyen de guidage dair chaud/froid 5
comprend :

un contréleur (31) destiné a émettre un signal
d’'air chaud ou un signal d’air froid, qui corres-
pond aune température de 'air chaud/froid souf- 70
flé par I'appareil de conditionnement d’air, en
fonction de la température de I'agent réducteur
mesurée par le capteur de température, en tant

que signal de commande pour I'appareil de con-
ditionnement d’air, et 15
une conduite de soufflage d’air (30) destinée a
guider l'air chaud/froid de I'appareil de condi-
tionnement d’air au réservoir d’agent réducteur;

ou le contréleur émet le signal d’air froid lorsque

la température de 'agent réducteur est égaleou 20
supérieure a une premiere température prédeé-
terminée, ou émet le signal d’air chaud lorsque

la température de I'agent réducteur est égale ou
inférieure a une deuxiéme température prédé-
terminée qui est inférieure a la premiere tempé- 25
rature prédéterminée.

3. Engin de chantier selon la revendication 1, dans le-
quel I'engin de chantier est en outre doté :

30

d’un dispositif de commande (28) installé dans

la cabine de conducteur (3) pour commander

I'appareil de conditionnement d’air (21), et d’un

moyen d’aiguillage (27, 29, 31) destiné, suite au
fonctionnement du dispositif de commande, a 35

aiguil-1er un flux de l'air chaud/froid soufflé par

I'appareil de conditionnement d’air, de maniére

a ce qu'une partie de I'air chaud/froid envoyé

par I'appareil de conditionnement soit introduite
dans la cabine de conducteur. 40

4. Engin de chantier selon la revendication 1, dans le-
quel I'engin de chantier est en outre doté :

d’'un compartiment (26) recevant le réservoir 45
d’agent réducteur (23) et composé d’une enve-
loppe de séparation (25).

5. Engin de chantier selon la revendication 1, dans le-

quel le réservoir d’agent réducteur (23) est disposé 50
a proximité de la cabine de conducteur (3).

55



EP 2 149 685 B1

S apeas

pepeesreenn
Z

77 \\%\\\\\n\s“

Dorspetssdetss st
9

seitliseririnn

(I

.
-
prad

10



EP 2 149 685 B1

qere

e

e

B e e

-

e H H

7 7 ’ v

s ; :

* tos e rratonrs H

ol ]

CISSISISS, . . » N :

PR e e : o
: ; G
e 3

Y H
S hvnigdt : s
7 s e 7 ¢ ‘
) 7
/ P e PR

e e

N AL

P Vi

7 I

cunpoesevstesossanner
- F3

’

L o
4

suna

11



EP 2 149 685 B1

Yoo wenve wovses covess sssrs sipie scr

;

:

s

H
7

rrr vssers sesegs epsess
: 3
H ",
H 4 H
H H U
H i 4
? ‘ 7!
524
3 %
H
4 k3
i : ?
H 5
4 5
4 4
H
H
‘ 7
H
H P
: H

.

J erpsssses

12



EP 2 149 685 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2005083223 A [0003] * US 20050056035 A [0005]
* JP 2003020936 A [0004]

13



	bibliography
	description
	claims
	drawings

