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ABSTRACT

A cooling device includes: an introduction pipe configured to introduce a
charge air supercharged by a supercharger; a first aftercooler connected to the
introduction pipe and configured to cool the charge air; a branch pipe branched from
the introduction pipe; a second aftercooler connected to the branch pipe and
configured to cool the charge air; and a cooling fan configured to supply a cooling
wind to the first aftercooler and the second aftercooler, in which the first aftercooler

and the second aftercooler are disposed to be shifted from each other in a rotation

axi1s direction of the cooling fan.
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COOLING DEVICE AND CONSTRUCTION MACHINE

TECHNICAL FIELD
[0001]
The present invention relates to a cooling device and a construction machine.

BACKGROUND ART
[0002]

In a typical construction machine, a cooling device provided with an
attercooler for cooling air charged into an engine has been known (see, for instance,

Patent Literature 1).
CITATION LIST
PATENT LITERATURE(S)
[0003]
Patent Literature 1: JP-A-2011-20590
SUMMARY OF INVENTION
PROBLEMS TO BE SOLVED
(0004]

However, since a typical cooling device as disclosed in Patent Literature 1

cools a charge air using a single aftercooler, a cooling performance may become

insufficient when a charge temperature is increased due to, for instance, a further

increase in a supercharging pressure. To cope with this, when a capacity of the

aftercooler is increased in order to improve the cooling performance, a pressure loss

to be generated 1n the aftercooler is increased.

[0005]
An object of certain embodiments 1s to provide a cooling device and a
construction machine that are capable of improving a cooling performance to a

charge air without increasing a pressure loss.
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MEANS FOR SOLVING THE PROBLEMS

[0005a]

Certain exemplary embodiments can provide a cooling device comprising: an
introduction pipe configured to introduce a charge air supercharged by a
supercharger; a first aftercooler connected to the introduction pipe and configured to
cool the charge air; a branch pipe branched from the introduction pipe; a second
aftercooler connected to the branch pipe and configured to cool the charge air; and a
cooling fan configured to supply a cooling wind to the first aftercooler and the
second aftercooler, wherein the first aftercooler and the second aftercooler are
disposed to be shifted from each other in a rotation axis direction of the cooling fan
and 1n a direction perpendicular to the rotation axis direction and are disposed not to
be overlapped with each other in the rotation axis direction of the cooling fan.

[0005b]

Certain exemplary embodiments can provide a cooling device comprising: a
main pipe comprising an introduction pipe configured to introduce a charge air
supercharged by a supercharger, a first aftercooler connected to the introduction
pipe, and a discharge pipe configured to discharge the charge air from the first
aftercooler; a branch pipe comprising a branch pipe branched from the introduction
pipe, a second aftercooler connected to the branch pipe, and a joint pipe connecting

the second aftercooler to the discharge pipe; and a cooling fan configured to supply a

cooling wind to the first aftercooler and the second aftercooler, wherein the first
aftercooler and the second aftercooler are disposed to be shifted from each other in a
rotation axis direction of the cooling fan and in a direction perpendicular to the
rotation axis direction and are disposed not to be overlapped with each other in the

rotation axis direction of the cooling fan.

[0006]

According to an aspect of certain embodiments, a cooling device includes: an
introduction pipe configured to introduce a charge air supercharged by a

supercharger; a first aftercooler connected to the introduction pipe and configured to
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cool the charge air; a branch pipe branched from the introduction pipe; a second
attercooler connected to the branch pipe and configured to cool the charge air; and a
cooling fan configured to supply a cooling wind to the first aftercooler and the
second aftercooler, in which the ﬁrst aftercooler and the second aftercooler are
disposed to be shifted from each other in a rotation axis direction of the cooling fan.

[0007]

According to the above aspect of certain embodiments, since the branch pipe
branched from the introduction pipe configured to introduce the charge air to the
first aftercooler 1s connected to the second aftercooler, the cooling performance can
be enhanced without enlarging the aftercoolers and an increase in a pressure loss of
the aftercoolers can be prevented. Moreover, since the first aftercooler and the
second aftercooler are shifted from each other in the rotation axis direction of the
cooling fan, such a piping structure that the branch pipe extends around the first
aftercooler to connect to the second aftercooler is not required, so that the pressure

loss caused by a curved pipe can be prevented. Accordingly, a cooling performance

to a charge air can be improved without increasing the pressure loss.

[0008]

With the above arrangement, it 1s preferable that the first aftercooler and the

branch pipe are juxtaposed in the rotation axis direction of the cooling fan.

[0009]
With the above arrangement, it 1s preferable that the introduction pipe and

the branch pipe are disposed at substantially the same height.
[0010]

With the above arrangement, it 1s preferable that the branch pipe includes a
straight pipe extending in a direction of introducing the charge air to the second
attercooler to be connected to the second aftercooler.

[0011]

It 1s preferable that the cooling device with the above arrangement further

includes a discharge pipe connected to the first aftercooler and configured to
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discharge the charge air from the first aftercooler; and a joint pipe connecting the

second aftercooler to the discharge pipe.

[0012]

With the above arrangement, it is preferable that the discharge pipe and the
> second aftercooler are juxtaposed in the rotation axis direction of the cooling fan.

[0013]

With the above arrangement, it is preferable that the discharge pipe and the

joint pipe are disposed at substantially the same height.

[0014]

10 With the above arrangement, it is preferable that the discharge pipe includes

a straight pipe extending in a direction of discharging the charge air from the first
aftercooler.
[0015]
With the above arrangement, it is preferable that the first aftercooler and the
15 second aftercooler are disposed to be shifted from each other in a direction
perpendicular to the rotation axis direction of the cooling fan while respective ends
of cores of the first aftercooler and second aftercooler are at the same line with

reference to the rotation axis direction.

[0016]

20 According to another aspect of certain embodiments, a cooling device
includes: a main pipe comprising an introduction pipe configured to introduce a
charge air supercharged by a supercharger, a first aftercooler connected to the
introduction pipe, and a discharge pipe configured to discharge the charge air from
the first aftercooler; and a branch pipe including a branch pipe branched from the

25  1ntroduction pipe, a second aftercooler connected to the branch pipe, and a joint pipe

connecting the second aftercooler to the discharge pipe.
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[0017]

With this arrangement, it is preferable that the main pipe further includes: a
first T-pipe branched from the introduction pipe; a first elbow pipe configured to
change a flow direction of the charge air from an introduction direction of the charge
air by the introduction pipe to an introduction direction of the charge air by the first
aftercooler; a second elbow pipe configured to change the flow direction of the
charge air discharged from the first aftercooler from a discharge direction of the
charge air by the first aftercooler to an opposite direction from the intfoduction
direction by the introduction pipe; and a second T-pipe branched from the discharge
pipe, in which the branch pipe connects the first T-pipe to the second T-pipe.

[0018]

According to a still another aspect of certain embodiments, a construction

machine includes: an engine; and the cooling device according to any one of the

above aspects of certain embodiments.
BRIEF DESCRIPTION OF DRAWINGS

[0019]

Fig. 1 is a side elevational view showing a construction machine according to
an exemplary embodiment of the invention.

Fig. 2 1s a perspective view showing a cooling device and an engine that are
installed in the construction machine.

Fig. 3 1s a side elevational view showing the cooling device and the engine.

Fig. 4 1s a plan view showing the cooling device and the engine.

Fig. 5 1s a perspective view showing the cooling device and the engine.

Fig. 6 1s a perspective view showing a cooling device according to a

modification of the invention.
DESCRIPTION OF EMBODIMENT(S)
[0020]
An exemplary embodiment of the invention will be described below with

reference to the drawings.

4a
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In a description below, directions ot front, back (rear), right, left, top and bottom
refer to those with reference to an operator sitting on an operator’s seat 1n a cab 6 of a
dump truck 1 (a construction machine) shown in Fig. 1. The right-left direction 1s identical

with a vehicle-width direction of the dump truck 1. The top-bottom direction is identical
with a vehicle-height direction of the dump truck 1.

10021]

Brief Structure of Dump Truck

As shown in Fig. 1, the dump truck 1 includes a chassis 2 and a dump body 3
supported on the chassis 2 and configured to be raised and lowered by a hoist cylinder 31.

The chassis 2 includes: a frame 4; tront and rear tires 5 supported on the frame 4
via a suspension (not shown); a cab 6 mounted near a left end of a front top of the frame 4;

an engine 7 mounted at a front end of the trame 4; and a cooling device 8 mounted on the

frame 4 1n front of the engine 7.

[0022]

The engine 7, which 1s a diesel engine, 1s mounted on the frame 4 in a posture
inclined upward 1n a front direction. As shown n Fig. 2, an exhaust turbocharger 71 (a

supercharger) 1s installed in the engine 7.
10023 ]

Arrangement of Cooling Device
As shown in Figs. 2 to 4, the cooling device 8 is in a form of a unit in which a

plurality of heat exchangers for cooling different to-be-cooled fluids are installed. The
cooling device 8 includes: a radiator 8A configured to cool a cooling water of the engine
7; a tirst charge-air cooling path 8B (main pipe) configured to cool a charge air
supercharged by the exhaust turbocharger 71 using a first aftercooler 81; a second charge-
air cooling path 8C (branch pipe) configured to cool the charge air using a second
aftercooler 84; a steering cooler 87 configured to cool a steering oil; an air-conditioner

condenser 88 contigured to cool a refrigerant of an air conditioner; and a cooling fan 89

(Figs. 4 and 5) configured to generate a cooling wind.

10024]
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As shown n Fig. 1, the radiator 8A i1s supported on the frame 4 while being

vertically provided in front of the engine 7. A bracket 80 is attached to a front surface of

the radrator 8 A and supports the first aftercooler 81, the second aftercooler 84, the steering

cooler 87 and the air-conditioner condenser 88.

(0025]

The bracket 80 includes: stays 801 extending forward from right and left sides of
the front surface of the radiator 8A; a rectangular frame 802 supported on the stays 801; a
vertical member 803 extending in the top-bottom direction within the frame 802 to
connect top and bottom bars of the frame 802; and a transverse member 804 extending in

the left direction from the vertical member 803 to connect the vertical member 803 with a

left vertical member of the frame 802.

10026]

The first charge air cooling path 8B includes: the first aftercooler 81; an
introduction pipe 82 configured to introduce the charge air to the first aftercooler 81; and a
discharge pipe 83 configured to discharge the charge air from the first aftercooler 81.

' The second charge air cooling path 8C includes: the second aftercooler 84
connected to the first aftercooler 81 1n parallel; a branch pipe 85 branched from the
introduction pipe 82 and configured to introduce the charge air to the second aftercooler
84; and a joint pipe 86 connecting the second aftercooler 84 to the discharge pipe 83.

[0027]

The first aftercooler 81 and the second aftercooler 84 are disposed to be shifted
from each other in a rotation axis direction of the cooling fan 89 (i.e., the front-back

-

direction) as shown n Fig. 5 in which components other than the cooling device 8 are not
shown. Moreover, the aftercoolers 81 and 84 are disposed to be shifted from each other in
a direction (1.e., the nght-left direction) perpendicular to the rotation axis direction of the
cooling fan 89. In the exemplary embodiment, the first aftercooler 81 is disposed at the
front-right side of the radiator 8A and the second aftercooler 84 i1s disposed at the front-

left side of the radiator 8A. The aftercoolers 81, 84 and the pipes 82, 83, 85, 86 will be

described 1n detail later.
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10028]

A central core of the steering cooler 87 i1s formed substantially rectangular in a
plan view. The steering cooler 87 is disposed to the front-left side of the second
aftercooler 84 in a vertically elongated manner (1.e., the longer sides of the core extend in
the top-bottom direction) without covering the front side of the second aftercooler 84.
Moreover, top and left ends of the steering cooler 87 each are fixed to the frame 802 of the

bracket 80 with a bolt 91 (Fig. 2) and a bottom end of the steering cooler 87 1s fixed to the

transverse member 804 with a bolt 91 (Fig. 2).

10029]

The air-conditioner condenser 88 includes a core formed substantially square 1n a
plan view. The air-conditioner condenser 88 is disposed near a front-bottom side of the
second aftercooler 84 and the steering cooler 87, so that the respective front sides of the
coolers 84 and 87 are opened. Moreover, a right end of the air-conditioner condenser 88 1s
fixed to the vertical member 803 of the bracket 80 with a bolt (not shown) while a left end

of the air-conditioner condenser 88 i1s fixed to the transverse member 804 with a bolt (not

shown).

[0030]

The cooling fan 89 is interposed between the engine 7 and the radiator 8A with
the rotation axis oriented n the front-back direction. The cooling fan 89, which 1s a motor-

driven or hydraulically driven suction fan, generates a cooling air and supplies the cooling

air to the first aftercooler 81, the air-conditioner condenser 88, the steering cooler 87, the
second aftercooler 84 and the radiator 8A, thereby supplying the cooling air to the engine
7.

10031}
Aftercooler and Piping Structure thereof

As shown 1n Figs. 2 to 5, the first aftercooler 81 includes: a rectangular core 811
m a plan view; an inlet tank 812 extending along one of shorter sides of the core 811; and
an outlet tank 813 extending along the other of the shorter sides of the core 811. The first

aftercooler 81 1s disposed in a vertically elongated manner at the front-right side of the

v
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radiator 8A (i.e.. in a direction so that the longer sides of the core 811 extend in the top-
bottom direction) with the top end and the bottom end fixed to the frame 802 of the
bracket 80 using a bolt 92 (Fig. 2).

[0032]

The core 811 includes therein a plurality of cooling pipes connecting the inlet
tank 812 with the outlet tank 813.

The inlet tank 812 1ncludes: a straight cylindrical portion 814 with a left end (a
first axial end) closed; and an introduction elbow pipe 8135 (a first elbow pipe) provided to
a right end (a second axial end) of the cylindrical portion 814. The introduction elbow pipe
815 1s curved backward from the cylindrical portion 814 to be connected to the
introductton pipe 82 and changes a flow direction of the charge air from the introduction
direction (1.€., the front direction) by the introduction pipe 82 to the charge air introduction
direction (i.e., the left direction) of the first aftercooler 81.

The outlet tank 813 1s formed in a straight cylinder with a right end closed and a
left end connected to the discharge pipe 83.

(0033]

The introduction pipe 82 connects the exhaust turbocharger 71 to the first
aftercooler 81. The introduction pipe 82 includes: a first mmtroduction pipe 821 connected

to the exhaust turbocharger 71; and a second introduction pipe 822 connecting the first

introduction pipe 821 with the first aftercooler 81.

The second introduction pipe 822 includes: an inclined pipe 823 that s inclined
downward from the first introductioﬁ pipe 821; an introduction straight pipe 824 that
extends forward from the inclined pipe 823; and an introduction branch pipe 825 (a first
T-pipe) branched from the introduction straight pipe 824 in a direction perpendicular to an
axial direction of the mtroduction straight pipe 824. The second introduction pipe 822 is
provided along a right side of the radiator 8A and 1s connected to the introduction elbow
pipe 815 of the first aftercooler 81 at the front-right side of the radiator 8A.

10054 ]

The discharge pipe 83 connects the first aftercooler 81 to an intake manifold 72

8



10

15

20

25

CA 02934543 2016-06-29

(Fig. 3) of the engine 7. The discharge pipe 83 includes: a first discharge pipe 831
connected to the first aftercooler 81; a second discharge pipe 832 that i1s connected to the
first discharge pipe 831 and changes the flow direction of the discharged charge flow; and
a third discharge pipe 833 (fig. 3) that connects the second discharge pipe 832 to the
intake manitold 72.

The first discharge pipe 831 is a straight pipe extending from the first aftercooler
81 in a direction of discharging the charge air. By providing the first discharge pipe 831 as
a straight pipe, discharge resistance of the charge air from the first aftercooler 81 is
reducible.

The second discharge pipe 832 is disposed at substantially the same height as the
first discharge pipe 831. The second discharge pipe 832 includes: a discharge elbow pipe
834 (i.e., a second elbow pipe) connected to the first discharge pipe 831; a discharge
straight pipe 835 extending from the discharge elbow pipe 834; and a discharge branch
pipe 836 (i.e., second T-pipe) branched from the discharge straight pipe 835 in a direction
perpendicular to an axial direction of the discharge straight pipe 835. The discharge elbow
pipe 834 changes the flow direction of the charge air discharged from the first aftercooler
81 from the charge air discharge direction (1.e., the left direction) of the first aftercooler 81
to an opposite direction (i.e., the back direction) from the introduction direction by the
introduction pipe 82.

The third discharge pipe 833 i1s connected to the second discharge pipe 832 on the

left side of the radiator 8 A. The third discharge pipe 833 linearly extends backward from a
connection portion with the second discharge pipe 832 along the left side of the radiator
8A and then extends upward to be connected to the intake manifold 72.

[0035]

The above first aftercooler 81, mtroduction pipe 82, and discharge pipe 83 define
the main pipe for cooling the charge air supercharged by the exhaust turbocharger 71 and
introducing the cooled charge air to the intake manifold 72. The trst aftercooler 81 and

the first discharge pipe 831 are flush with the air-conditioner condenser 88 on a vertical

plane.
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On the other hand, the second aftercooler 84, branch pipe 85, and joint pipe 86

define the branch pipe that is branched from the main pipe, cools the charge air and

introduces the charge air to the intake manifold 72.

[0036]

Although the second aftercooler 84 has substantially the same shape as the first
aftercooler 81, the second aftercooler 84 is different from the first aftercooler 81 1n that an
inlet tank 842 is shaped in a straight cylinder having no curved portion. Specifically, the
inlet tank 842 is shaped in a straight cylinder with a left end closed and a right end
connected to the branch pipe 85. A description of a core 841 and an outlet tank 843 of the
second aftercooler 84 (Fig. 2) will be omitted since the core 841 and the outlet tank 843

respectively have the same arrangements as the core 811 and the outlet tank 813 of the

first aftercooler 81.

(0037]

The second aftercooler 84 is disposed to be shifted backward from the first
aftercooler 81, so that the inlet tank 842 can be linearly connected to the branch pipe 85.
Moreover, the second aftercooler 84 is disposed so that the longer sides of the core 841
extend in the top-bottom direction at the front-left side of the radiator 8A and a right end
of the core 841 is disposed at the same position as a left end of the core 811 of the first
aftercooler 81 with reference to the rotation axis direction of the cooling fan 89. With this
arrangement, the front side of the second aftercooler 84 1s not covered with the first
aftercooler 81. A top end and a bottom end of the second aftercooler 84 are fixed to the
frame 802 of the bracket 80 with a bolt 93 (I1g.2).

[003 8]

The branch pipe 85 includes: an introduction branch pipe 825 of the second

introduction pipe 822; and a branch connecting pipe 851 connecting the introduction

branch pipe 825 to the second aftercooler 84.
The branch connecting pipe 851 is a straight pipe extending in a direction of
introducing the charge air to the second aftercooler 84. By providing the branch

connecting pipe 851 as a straight pipe. mflow resistance of the charge air to the second

10
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aftercooler 84 1s reducible. The branch connecting pipe 851 1s disposed at substantially the
same height as the introduction branch pipe 825 of the second introduction pipe 822.

[0039]

The joint pipe 86 includes: a discharge branch pipe 836 of the second discharge
pipe 832; and a joint pipe 861 connecting the discharge branch pipe 836 to the second
aftercooler 84. The joint pipe 86 1s disposed at substantially the same height as the first
discharge pipe 831 and the second discharge pipe 832.

The joimnt pipe 86 1s a straight pipe extending in a direction of discharging the
charge air from the second aftercooler 84. By providing the joint pipe 86 as a straight pipe,

discharge resistance of the charge air from the second aftercooler 84 1s reducible.

[0040]

The above second aftercooler 84, branch pipe 85, and joint pipe 86 are provided
tlush with each other on a vertical plane while being disposéd on a plane in parallel to a
plane where the first aftercooler 81 and the first discharge pipe 831 are disposed.

The inlet tanks 812 and 842 of the aftercoolers 81 and 84 are flush with the
branch pipe 85 on a horizontal plane.

Further, the outlet tanks 813 and 843 of the aftercoolers 81 and 84, the first
discharge pipe 831, the second discharge pipe 832, and the joint pipe 861 are flush with
each other on a horizontal plane.

[0041]
Advantage(s) of Embodiment(s)

According to the above exemplary embodiment, since the branch pipe 85
branched from the introduction pipe 82 configured to introduce the charge air to the first
aftercooler 81 1s connected to the second aftercooler 84, the cooling performance can be
enhanced without enlarging the aftercoolers 81 and 84 and an increase in a pressure loss of
the aftercoolers 81 and 84 can be prevented. Moreover, since the first aftercooler 81 and
the second aftercooler 84 are shifted from each other in the rotation axis direction of the
cooling tan 89, such a piping structure that the branch pipe 85 extends around the first

aftercooler 81 to be connected to the second aftercooler 84 is not required, so that the

11
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pressure loss caused by a curved pipe can be prevented. Accordingly, a cooling
performance to a charge air can be improved without increasing the pressure loss.
10042]

Modification(s)

The scope of the invention is not limited to the above-described embodiment, but
includes modification(s) and improvement(s) as long as an object of the invention can be

achieved.

For instance, as shown in Fig. 6, the first aftercooler 81A and the second
aftercooler 84A may be disposed shifted from each other in a direction perpendicular to
the rotation axis direction of the cooling tan 89 (1.e., the top-bottom direction).

[0043]

The disposition of the first aftercooler 81 A and the second aftercooler 84A 1s not
limited to that in the above exemplary embodiment. For instance, the first aftercooler 81A
may be disposed at the front-left side of the radiator 8A while the second aftercooler 84
may be disposed at the front-right side of the radiator 8 A. Moreover, the inlet tanks 812

and 842 may be disposed at a bottom side while the outlet tanks 813 and 843 may be

disposed at a top side.

The introduction elbow pipe 815 may be provided to the first introduction pipe

821 instead of the inlet tank 812.

The discharge elbow pipe 834 may be provided to the outlet tank 843 instead of

the second discharge pipe 832.

10044]

The 1ntroduction pipe 82 and the discharge pipe 83 each are not necessarily
provided by the plurahity of connected pipes, but may be provided by a single pipe.

The branch pipe 85 may be structured so that the introduction branch pipe 825 of
the second mtroduction pipe 822 1s directly connected to the second éftercoo]er 84.

The joint pipe 86 may be structured so that the discharge branch pipe 836 of the

second discharge pipe 832 1s directly connected to the second aftercooler 84.
[0045]

12
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The engine 7 may be any engines other than the diesel engine, but may be, for

Instance, a gasoline engine.

The supercharger is not limited to the exhaust turbocharger 71, but may be, for
instance, a supercharger including a turbine driven by the engine 7.
EXPLANATION OF CODLS

10046

1 ---dump truck (construction machine), 7---engine, 8---cooling device, 8B--first
charge air cooling path (main pipe), 8C---second charge air cooling path (branch pipe), 71
---exhaust turbocharger (supercharger), 81---first aftercooler, 82---ntroduction pipe, 83--
discharge pipe, 84---second aftercooler, 85---branch pipe, 86---joint pipe, 87---steering
cooler , 88---air-conditioner condenser, 89---cooling fan, 811---core, 825---introduction
branch pipe (first T-pipe), 831 - first discharge pipe (straight pipe), 836---discharge
branch pipe (second T-pipe), 841---core, 851---branch connecting pipe (straight pipe).

13
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CLAIMS

L. A cooling device comprising:

an 1ntroduction pipe configured to introduce a charge air supercharged by a
supercharger;

a first aftercooler connected to the introduction pipe and configured to cool
the charge air;

a branch pipe branched from the introduction pipe;

a second aftercooler connected to the branch pipe and configured to cool the
charge air; and

a cooling fan configured to supply a cooling wind to the first aftercooler and
the second aftercooler, wherein

the first aftercooler and the second aftercooler are disposed to be shifted from
each other in a rotation axis direction of the cooling fan and in a direction

perpendicular to the rotation axis direction and are disposed not to be overlapped

with each other in the rotation axis direction of the cooling fan.

2. The cooling device according to claim 1, wherein
the first aftercooler and the branch pipe are juxtaposed in the rotation axis

direction of the cooling fan.

3. The cooling device according to claim 1 or 2, wherein
the introduction pipe and the branch pipe are disposed at substantially the

same height.

4. The cooling device according to any one of claims 1 to 3, wherein
the branch pipe comprises a straight pipe extending in a direction of
introducing the charge air to the second aftercooler to be connected to the second

aftercooler.

14
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5. The cooling device according to any one of claims 1 to 4, further comprising:
a discharge pipe connected to the first aftercooler and configured to

discharge the charge air from the first aftercooler; and

a joint pipe connecting the second aftercooler to the discharge pipe.

6. The cooling device according to claim 5, wherein

the discharge pipe and the second aftercooler are juxtaposed in the rotation

axis direction of the cooling fan.

7. The cooling device according to claim 5 or 6, wherein

the discharge pipe and the joint pipe are disposed at substantially the same

height.

8. The cooling device according to any one of claims 5 to 7, wherein

the discharge pipe comprises a straight pipe extending in a direction of

discharging the charge air from the first aftercooler.

9. The cooling device according to any one of claims 1 to 8, wherein
the first aftercooler and the second aftercooler respectively have ends of

cores at the same line with reference to the rotation axis direction.

10. A cooling device comprising: a main pipe comprising an introduction pipe
configured to introduce a charge air supercharged by a supercharger, a first
aftercooler connected to the introduction pipe, and a discharge pipe configured to
discharge the charge air from the first aftercooler;

a branch pipe comprising a branch pipe branched from the introduction pipe,
a second aftercooler connected to the branch pipe, and a joint pipe connecting the

second aftercooler to the discharge pipe; and

15
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a cooling fan configured to supply a cooling wind to the first aftercooler and

the second aftercooler, wherein

the first aftercooler and the second aftercooler are disposed to be shifted from
each other in a rotation axis direction of the cooling fan and in a direction
perpendicular to the rotation axis direction and are disposed not to be overlapped

with each other 1n the rotation axis direction of the cooling fan.

11.  The cooling device according to claim 10, wherein

the main pipe further comprises: a first T-pipe branched from the
introduction pipe;

a first elbow pipe configured to change a flow direction of the charge air
from an introduction direction of the charge air by the introduction pipe to an
introduction direction of the charge air by the first aftercooler;

a second elbow pipe configured to change the flow direction of the charge air
discharged from the first aftercooler from a discharge direction of the charge air by
the first aftercooler to an opposite direction from the introduction direction by the
introduction pipe; and

a second T-pipe branched from the discharge pipe, wherein

the branch pipe connects the first T-pipe to the second T-pipe.
12. A construction machine comprising:

an engine; and

the cooling device according to any one of claims 1 to 11.
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