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(54) EXHAUST GAS TEMPERATURE REDUCTION DEVICE FOR AN ENGINE OF CONSTRUCTION

EQUIPMENT

(567) Disclosed is a hydraulic circuit for controlling
booms of construction equipment, wherein working oil
which is relieved from a large chamber of a boom cylinder
passes through an orifice so as to prevent the boom from
lowering if an overload is applied when the boom is not
being operated. The hydraulic circuit for controlling
booms of construction equipment includes: a boom cyl-
inder which is connected to a hydraulic pump via a first
path and a second path; a boom control valve which is
mounted on the path between the hydraulic pump and
the boom cylinder; a holding valve which is mounted be-
tween the boom control valve and the first path of the

[Fig.2]

boom cylinder and prevents the natural lowering of a
boom when the boom control valve is in a neutral position;
a port relief valve which is mounted to the first path at
the lower side of a holding poppet and relieves working
oil when an overload is generated at the first path; and
an orifice valve which is mounted at the lower side of the
port relief valve, relieves the working oil which passes
through the port relief valve when the boom control valve
is neutral so as to relieve the working oil through an ori-
fice, and discharges the working oil which passes through
the port relief valve to a hydraulic tank at the time of con-
version due to boom-up pilot signal pressure which is
applied to the boom control valve.
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Description
[FIELD OF THE INVENTION]

[0001] The present invention relates to an apparatus
for reducing the temperature of an exhaust gas for an
engine of a construction machine. More particularly, the
present invention relates to an improved exhaust gas
temperature reduction apparatus for an engine of a con-
struction machine, in which when an exhaust gas gen-
erated in the combustion process of a smoke reduction
device of an engine, preferably a diesel engine of the
construction machine passes through a diffuser and a
tail pipe, the exhaust gas is mixed with a cooling fan air
flow and an external air so that a low-temperature ex-
haust gas can be discharged to the outside of an engine
room.

[Background of the Invention]

[0002] Conventionally, in a diesel engine employing
fossil fuel or a hybrid-type construction machine the fossil
fuel along with electric energy, it is general that a smoke
reduction device for regeneration and post-treatment of
the exhaust gas is employed in the diesel engine or the
hybrid-type construction machine.

[0003] Inparticular, particulate matters (PM) contained
in an exhaust gas discharged from the diesel engine of
the construction machine provide a cause of environmen-
tal and air pollution. In addition, in the case where the
particulate matters are sucked into the lung tissue or the
respiratory system of the human body, they have a ma-
lignant effect on the human body. For this reason, regu-
lation of emissions of particulate matters is reinforced
around the world.

[0004] In order to solve a problem involved in such en-
vironmental pollution, there is proposed a diesel partic-
ulate filter (DPF) as a smoke reduction device that cap-
tures and treats particulate matters emitted in the air to
prevent the particulate matters generated from a diesel
vehicle or the like from being emitted in the air. The diesel
particulate filter (DPF) repeatedly performs a process of
burning out the filtered smoke or a process of not burning
out the filtered smoke but shaking off the filter to regen-
erate the filter when the particulate matters are captured
and then a given time point is reached. However, such
a conventional diesel particulate filter (DPF) entails a
problem in that the exhaust gas emitted from the engine
through the smoke reduction device is discharged to the
outside along with a high-temperature air flow, which may
cause a fire or a burn.

[0005] Inordertosolve the above-mentioned problem,
a technology is researched and developed which reduc-
es the temperature of the exhaust gas by means of a tail
pipe connected to the smoke reduction device. For ex-
ample, as an example of an exhaust gas temperature
reduction apparatus for an engine of a construction ma-
chine, there is disclosed Korean Patent Laid-Open Pub-
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lication No. 2010-86525 entitled "Apparatus for Reducing
Temperature of Overheated Gas of Engine Room" and
laid-opened on August 2, 2010.

[0006] Fig. 1 is a schematic view showing a state in
which a conventional exhaust gas temperature reduction
apparatus for an engine of a construction machine is in-
stalled at an engine room according to the prior art.
[0007] As shown in Fig. 1, the conventional exhaust
gas temperature reduction apparatus for an engine of a
construction machine includes: a through-hole 2 pene-
tratingly formed at one side of an engine room 7; a tail
pipe 1 having one end connected to the smoke reduction
device 6 and the other end extending to the outside of
the engine room 7 through the through-hole 2, and con-
figured to discharge an overheated gas thatis discharged
during regeneration of the smoke reduction device 6 to
the outside; a cooling fan 3 provided at one side of an
engine room 7 and configured to generate a cooling fan
air flow 9 through the inflow of an external air; and a
diffuser 4 engaged with the through-hole 2 and config-
ured to surround an outer circumferential surface of the
tail pipe 1 to have a space defined between the tail pipe
1 and the diffuser 4, whereby the diffuser is prevented
from coming into direct contact with the tail pipe 1 and
dispersion of the cooling fan air flow is prevented after
suction of the cooling fan air flow to reduce the temper-
ature of the overheated gas.

[0008] This technology enables the exhaust gas of the
smoke reduction device 5 and the cooling fan air flow 9
generated by the cooling fan 3 to be mixed with each
other in the tail pipe 1 when the exhaust gas having
passed through the smoke reduction device 5 is primarily
discharged through the tail pipe 1 so that the temperature
of the overheated exhaust gas can be reduced.

[0009] However, the conventional exhaust gas tem-
perature reduction apparatus encounters a problem in
that since the air flow 9 generated by the cooling fan 3
directly passes by the outer circumferential surface of
the tail pipe 1 or the exhaust gas and the air flow 9 are
mixed with each other inefficiently in the tail pipe 1, the
temperature of the exhaust gas discharged to the outside
through the tail pipe 1 reaches high temperature, for ex-
ample about 500°C.

[0010] As a result, such a high-temperature exhaust
gas causes the overheating of the diffuser 4. In addition,
although the high-temperature exhaust gas does not
come into direct contact with the tail pipe 1, there occurs
a problem in that it may bring about a fire or a physical
injury through the contact with the diffuser 4.

[Detailed Description of the Invention]

[Technical Problems]

[0011] Accordingly, the present invention has been
made to solve the aforementioned problem occurring in

the prior art, and it is an object of the present invention
to provide an apparatus for reducing a temperature of an
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exhaust gas for an engine of a construction machine, in
which an external air and a cooling fan air flow generated
by a cooling fan are mixed with each other in the diffuser
to produce a turbulent flow to cause the tail pipe to be
cooled structurally, and furthermore the turbulent flow is
efficiently introduced into the tail pipe to reduce the tem-
perature of the exhaust gas having passed through a
smoke reduction device in the tail pipe.

[Technical Solution]

[0012] To accomplish the above object, in accordance
with an embodiment of the present invention, there is
provided an apparatus for reducing a temperature of an
exhaust gas for an engine of a construction machine in-
cluding a diesel engine and a smoke reduction device
connected onto an exhaust pipe of the diesel engine to
prevent the discharge of particulate matters, the appa-
ratus including:

a cooling fan provided at one side of an engine room
and configured to generate a cooling fan air flow
through the inflow of an external air;

a tail pipe including a turbulent flow inlet port and a
first guide configured to guide the cooling fan air flow
to the inside of the apparatus, the tail pipe having
one end connected to the smoke reduction device
and the other end extending to the outside of the
engine room to discharge an overheated gas that is
discharged during regeneration of the smoke reduc-
tion device to the outside; and

adiffuser including an external air inlet port exposed
to the outside of the engine room and a second guide
positioned adjacent to the external air inlet port to
guide the external air introduced into the engine
room to the inside of the apparatus, the diffuser being
configured to surround an outer circumferential sur-
face of the tail pipe to have a space defined between
the tail pipe and the diffuser, whereby the diffuser is
prevented from coming into direct contact with the
tail pipe.

[0013] According to a preferable embodiment, the tur-
bulent flow inlet port is arranged in plural numbers at
angular intervals of 45° along the circumference of the
tail pipe, and the external air inlet port is formed in plural
numbers along the inner circumferential surface of the
diffuser to correspond to the plurality of turbulent flow
inlet ports.

[Advantageous Effect]

[0014] The exhaust gas temperature reduction appa-
ratus for an engine of a construction machine in accord-
ance with an embodiment of the present invention as
constructed above has the following advantages.

[0015] A cool external air inside the engine room is
laterally introduced into the diffuser structurally and then
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is supplied to the inside of the tail pipe while producing
a turbulent flow together with the air flow generated by
the cooling fan, thereby greatly reducing the temperature
of the high-temperature exhaust gas having passed
through the smoke reduction device.

[0016] In addition, the turbulent flow in which the ex-
ternal air and the cooling fan air flow are mixed with each
other collide against the inner circumferential surface of
the diffuser and the outer circumferential surface of the
tail pipe to perform a heat exchange for cooling, thereby
significantly reducing the temperature of the exhaust gas
and preventing the overheating of the tail pipe.

[Brief Description of the Drawings]

[0017] The above objects, other features and advan-
tages ofthe presentinvention will become more apparent
by describing the preferred embodiments thereof with
reference to the accompanying drawings, in which:

Fig. 1 is a schematic view showing a state in which
a conventional exhaust gas temperature reduction
apparatus for an engine of a construction machine
is installed at an engine room according to the prior
art;

Fig. 2 is a schematic view showing a state in which
an exhaust gas temperature reduction apparatus for
an engine of a construction machine in accordance
with an embodiment of the present invention is in-
stalled on an engine room;

Fig. 3 is a schematic perspective view showing an
exhaust gas temperature reduction apparatus for an
engine of a construction machine in accordance with
an embodiment of the present invention;

Fig. 4 is a schematic view showing an operational
state in which an air flow generated by an external
air and a cooling fan is introduced into a tail pipe
while generating a turbulent flow; and

Fig. 5 is a cross-sectional view taken along the line
A-A shown in Fig. 4 for the sake of explanation on
the installed state of a second guide of a diffuser and
a first guide of a tail pipe.

[Preferred Embodiments of the Invention]

[0018] Now, a preferred embodiment of the present
invention will be described in detail with reference to the
accompanying drawings. In the description of an embod-
iment of the present invention, repeated additional de-
scription for the same elements will be omitted herein. In
the following embodiments, the same reference numer-
als will be used to refer to the same elements.

[0019] Fig. 2 is a schematic view showing a state in
which an exhaust gas temperature reduction apparatus
for an engine of a construction machine in accordance
with an embodiment of the present invention is installed
on an engine room, and Fig. 3 is a schematic perspective
view showing an exhaust gas temperature reduction ap-
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paratus for an engine of a construction machine in ac-
cordance with an embodiment of the present invention.
[0020] An exhaust gas temperature reduction appara-
tus for an engine of a construction machine including a
diesel engine 5 and a smoke reduction device 6 connect-
ed onto an exhaust pipe of the diesel engine 5 to prevent
the discharge of particulate matters in accordance with
an embodiment of the present invention, includes:

a cooling fan 3 provided at one side of an engine
room 7 and configured to generate a cooling fan air
flow 9 through the inflow of an external air;

a tail pipe 10 including a turbulent flow inlet port 14
and a first guide 13a configured to guide the cooling
fan air flow 9 to the inside of the tail pipe, the tail pipe
having one end connected to the smoke reduction
device 6 and the other end extending to the outside
of the engine room 7 and configured to discharge an
overheated gas that is discharged during regenera-
tion of the smoke reduction device 6 to the outside;
and

a diffuser 20 including an external air inlet port 24
exposed to the outside of the engine room 7 and a
second guide 23a positioned adjacent to the external
air inlet port 24 to guide the external air introduced
into the engine room to the inside of the apparatus,
the diffuser being configured to surround an outer
circumferential surface of the tail pipe 10 to have a
space defined between the tail pipe 10 and the dif-
fuser 20, whereby the diffuser is prevented from
coming into direct contact with the tail pipe 10.

[0021] In addition, referring to Fig. 4, a plurality of tur-
bulent flow inlet ports 14 is arranged at angular intervals
of a predetermined angle along the circumference of the
tail pipe 10, and a plurality of external air inlet port 24 is
formed along the circumferential surface of the diffuser
20 to correspond to the plurality of turbulent flow inlet
ports 14.

[0022] Preferably, the turbulent flow inlet ports 14 of
the tail pipe 10 are arranged at angular intervals of 45°
along the circumference of the tail pipe 10, the external
air inlet ports 24 of the diffuser 20 are arranged to corre-
spond to the angular intervals of the turbulent flow inlet
ports 14. In this case, the turbulent flow inlet ports 14 and
the external air inlet ports 24 may include heights and
sizes different from each other.

[0023] The external air inlet port 24 is a passage that
allows air flowing at the outside of the engine room 7,
preferably air flowing above the engine room 7 to be
moved into the diffuser 20 therethrough, and the air is
guided to the inside of the diffuser 20 and the tail pipe 10
by the second guide 23a during the movement of the air.
[0024] In the meantime, the cooling fan 3 is a device
that generates an air flow 9 to drop the temperature of
anoverheated gas. The cooling fan 3 is positioned at one
side of the engine room 7 and sucks in an external air
from the front of the engine room 7 to generate the air
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flow 9 capable of dropping the temperature of an over-
heated gas discharged during the filter regeneration of
the smoke reduction device 6.

[0025] Preferably, the cooling fan 3 is positioned at the
rear of a radiator 8 to maintain the temperature of an air
flow 9 at a constant level while excluding the effect of
heat generated from a diesel engine 5.

[0026] In order to supply the air flow 9 generated from
the cooling fan 3 to the space defined between the dif-
fuser 20 and the tail pipe 10, the diffuser 20 is configured
to have a larger diameter or dimension than that of the
tail pipe 10 to surround the tail pipe 10.

[0027] Inanembodimentofthe presentinvention, pref-
erably, the exhaust gas temperature reduction apparatus
may include a connection bracket 21 configured to se-
curely fix a bottom end of the diffuser 20 to the smoke
reduction device 6 so as to maintain the space defined
between the diffuser 20 and the tail pipe 10. The bottom
end of the diffuser 20 is securely fixed to one side of the
engine room 7 to maintain an upright state of the diffuser
20 in which the bottom of the diffuser 20 and the external
air inlet port 24 are exposed to the outside of the engine
room 7.

[0028] The second guides 23a formed on the diffuser
20 constitutes a plural-row structure together with anoth-
er second guides 23b spaced apart from the smoke re-
duction device 6. The other second guides 23b are pro-
trudingly formed on the inner circumferential surface of
an upper portion of the diffuser 20 whereas the second
guide 23a is protrudingly formed on the inner circumfer-
ential surface of a lower portion of the diffuser 20 so as
to be positioned in proximity to the external air inlet ports
24.

[0029] The other second guides 23b formed on the in-
ner circumferential surface of an upper portion of the dif-
fuser 20 may be formed as a protruded air duct or channel
in which the angle of a back slope is adjusted in consid-
eration of an air flow and an exhaust capacity or the re-
quired flow rate of the turbulent flow. In this case, pref-
erably, the air duct or channel is formed in a staggered
arrangement on the outer surface of the tail pipe 10.
[0030] The second guides 23a may be radially ar-
ranged at predetermined intervals in an angle range of
from 30° to 90° on the inner circumferential surface of a
lower portion of the diffuser 20. In addition, the second
guides 23b other than the second guides 23a may be
radially arranged at predetermined intervals in an angle
range of from 30° to 90° on the inner circumferential sur-
face of an upper portion of the diffuser 20 so that the
second guides 23a and 23b can constitute a plural-row
structure.

[0031] Meanwhile, the first guides 13a formed on the
tail pipe 10 constitutes a plural-row structure together
with another first guides 13b spaced apart from the
smoke reduction device 6. The other first guides 13b are
protrudingly formed on the inner circumferential surface
of an upper portion of the tail pipe 10 whereas the first
guide 13a is protrudingly formed on the inner circumfer-



7 EP 2 696 046 A1 8

ential surface of a lower portion of the tail pipe 10 so as
to be positioned in proximity to the turbulent flow inlet
ports 14.

[0032] The first guides 13a may be radially arranged
at predetermined intervals in an angle range of from 30°
to 90° on the inner circumferential surface of a lower por-
tion of the tail pipe 10. In addition, the first guides 13b
other than the first guides 13a may be radially arranged
at predetermined intervals in an angle range of from 30°
to 90° on the inner circumferential surface of an upper
portion of the tail pipe 10 so that the first guides 13a and
13b can constitute a plural-row structure.

[0033] The other second guides 13b formed on the in-
ner circumferential surface of an upper portion of the tail
pipe 10 may be formed as a protruded air duct or channel
of which the angle of a back slope is adjusted in consid-
eration of an air flow and an exhaust capacity or the re-
quired flow rate of the turbulent flow. For example, in the
case where the exhaust capacity is large, the heat ex-
change time between the turbulent flow and the exhaust
gas can be maintained relatively long through the adjust-
ment of the angle of the back slope of the air duct.

[Mode for the Invention]

[0034] The diffuser 20 in accordance with the present
invention allows an external air to be mixed with the cool-
ing fan air flow 9 to generate a turbulent flow when an
exhaust gas is discharged from the tail pipe 10 through
the smoke reduction device 6 and allows a low-temper-
ature turbulent flow to be mixed with a high-temperature
exhaust gas inside the tail pipe 10 to discharge the ex-
haust gas.

[0035] Preferably, the diffuser 20 allows the turbulent
flow generated by the collision between the cooling fan
air flow 9 and the external air inside the engine room 7
to surround the outer circumferential surface of the tail
pipe 10 in the space defined between the tail pipe 10 and
the diffuser 20 to cause the outer circumferential surface
of the tail pipe 10 to be cooled. Thus, a direct contact
between an external structure of the diffuser 20 or the
human body and the tail pipe 10 can be prevented to
avoid a risk of a fire and a burn

[0036] More specifically, in the process in which the
exhaust gas is discharged from the tail pipe 10 through
the smoke reduction device 6, the cooling fan air flow 9
reaches turbulent flow inlet ports 14 of the tail pipe 10
and the external air inlet ports 24 of the diffuser 20. Some
of the reached cooling fan air flow 9 collides against the
back slopes of the second guides 23a formed on the inner
circumferential surface of the lower portion of the diffuser
20 to cause the flow direction of some of the cooling fan
air flow 9 to be primarily changed toward the turbulent
flow inlet ports 14 of the tail pipe 10.

[0037] Inotherwords, the cooling fan air flow 9 collides
with and is mixed with the external air introduced laterally
through the external air inlet port 24 of the diffuser 20 to
generate the turbulent flow. In this process, the rest (re-
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ferring to an air flow component parallel to the inner cir-
cumferential surface of the diffuser) of the cooling fan air
flow 9 is moved straight ahead beyond the back slopes
and the top tips of the second guides 23a of the diffuser
20, and then collides against and is guided by the back
slopes of the second guides 23b so that the remaining
air flow can be brought into close contact with the outer
circumferential surface of the tail pipe 10.

[0038] Ultimately, the turbulent flow in which the cool-
ing fan air flow 9 generated by the cooling fan 3 installed
inside the engine room 7 and the external air inside the
engine room 7 are mixed violently is introduced into the
tail pipe 10. At this time, some of the turbulent flow which
is not introduced into the tail pipe 10 flows spirally up-
wardly along the outer circumferential surface of the tail
pipe 10 while surrounding the outer circumferential sur-
face of the tail pipe 10. In this process, the turbulent flow
may again collide with the back slopes of the second
guides 23b formed on the inner circumferential surface
of the upper portion of the diffuser 20 to generate a tur-
bulent flow.

[0039] In the meantime, the shape and arrangement
structure of the second guides 23a or 23b protrudingly
formed in plural rows on the inner circumferential surface
of the diffuser 20 may be modified in various manners
within the range of not suppressing a pneumatic flow of
the cooling fan air flow 9 and reducing the temperature
of the tail pipe 10 and the exhaust gas, if necessary.
[0040] For example, the angle of the back slopes of
the second guides 23a or 23b of the diffuser 20 may be
adjusted in an angle range from of 15° to 80° and the
torsion angle may be additionally applied to the back
slopes of the second guides 23a or 23b.

[0041] Asdescribed above, in accordance with an em-
bodiment of the present invention, the turbulent flow in
which the cooling fan air flow 9 and the external air inside
the engine room 7 are mixed with each other is intro-
duced into the tail pipe 1 through the turbulent flow inlet
port 14. In this case, the turbulent flow is introduced into
the tail pipe 1 more effectively if there is a height differ-
ence between the external air inlet ports 24 of the diffuser
20 and the turbulent flow inlet ports 14 of the tail pipe 10
[0042] For example, in the case where the external air
inlet ports 24 of the diffuser 20 are arranged at a lower
position which is relatively near from the top surface of
the smoke reduction device 6 and the turbulent flow inlet
ports 14 of the tail pipe 10 are arranged at a higher po-
sition which is a relatively far from the top surface of the
smoke reduction device 6, the turbulent flow collides
against the back slop of the second guides 23a of the
diffuser 20 to cause the flow direction of the turbulent
flow to be oriented toward the front of the turbulent flow
inlet ports 14 of the tail pipe 10 so that the introduction
efficiency of the turbulent flow can be increased.

[0043] In the meantime, the turbulent flow introduced
into the tail pipe 10 through the turbulent flow inlet port
14 of the tail pipe 10 and the exhaust gas are mixed with
each other and are discharged to the outside via the up-
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per portion of the tail pipe 10. The exhaust gas mixed
with the turbulent flow in this process collides against the
back slopes of the first guides 13b formed on the inner
circumferential surface of the upper portion of the tail pipe
10. At this time, the high-temperature exhaust gas is
mixed with the low-temperature turbulent flow introduced
into the tail pipe 10 through the turbulent flow inlet port
14 and is discharged to the outside through a heat ex-
change.

[0044] Ultimately, the exhaust gas temperature reduc-
tion apparatus for an engine of a construction machine
in accordance with the present invention allows the cool-
ing fan air flow and the exhaust gas to pass through the
external air inlet ports 24 and the second guides 23a or
23b of the diffuser 20 and the turbulent flow inlet ports
14 and the first guides 13a or 13b the tail pipe 10 so that
the temperatures of the exhaust gas, the tail pipe 10, and
the diffuser 20 can be dropped to a relative low temper-
ature and the low-temperature exhaust gas can be re-
leased to the outside of the engine room 7 in the form of
the vertical turbulent flow.

[0045] While the presentinvention has been described
in connection with the specific embodiments illustrated
in the drawings, they are merely illustrative, and the in-
vention is not limited to these embodiments. It is to be
understood that various equivalent modifications and
variations of the embodiments can be made by a person
having an ordinary skill in the art without departing from
the spirit and scope of the present invention. Therefore,
the true technical scope of the present invention should
not be defined by the above-mentioned embodiments
but should be defined by the appended claims and equiv-
alents thereof.

[Industrial Applicability]

[0046] As described above, the exhaust gas tempera-
ture reduction apparatus for an engine of a construction
machine in accordance with an embodiment of the
present invention can be effectively applied to the con-
struction machine used in excavation, transportation,
and leveling/flattening works of earth and sand as well
as an excavator or a wheel loader.

Claims

1. An apparatus for reducing a temperature of an ex-
haust gas for an engine of a construction machine
including a diesel engine and a smoke reduction de-
vice connected onto an exhaust pipe of the diesel
engine to prevent the discharge of particulate mat-
ters, the apparatus comprising:

a cooling fan provided at one side of an engine
room and configured to generate a cooling fan
air flow through the inflow of an external air;

atail pipe including a turbulent flow inlet port and
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a first guide configured to guide the cooling fan
air flow to the inside of the tail pipe, the tail pipe
having one end connected to the smoke reduc-
tion device and the other end extending to the
outside of the engine room to discharge an over-
heated gas that is discharged during regenera-
tion of the smoke reduction device to the outside;
and

a diffuser including an external air inlet port ex-
posed to the outside of the engine room and a
second guide positioned adjacent to the external
air inlet port to guide the external air introduced
into the engine room to the inside of the appa-
ratus, the diffuser being configured to surround
an outer circumferential surface of the tail pipe
to have a space defined between the tail pipe
and the diffuser, whereby the diffuser is prevent-
ed from coming into direct contact with the tail

pipe.

The apparatus for reducing a temperature of an ex-
haust gas for an engine of a construction machine
according to claim 1, wherein the turbulent flow inlet
port is arranged in plural numbers at angular inter-
vals of 45° along the circumference of the tail pipe,
and the external air inlet port is arranged in plural
numbers along the circumference of the diffuser to
correspond to the plurality of turbulent flow inlet
ports.

The apparatus for reducing a temperature of an ex-
haust gas for an engine of a construction machine
according to claim 1 or 2, wherein the second guide
is formed in plural rows on the diffuser in such a
manner as to be spaced apart from the smoke re-
duction device.

The apparatus for reducing a temperature of an ex-
haust gas for an engine of a construction machine
according to claim 1 or 2, wherein the first guide is
formed in plural rows on the tail pipe in such amanner
as to be the smoke reduction device.

The apparatus for reducing a temperature of an ex-
haust gas for an engine of a construction machine
according to claim 1 or 2, further comprising a con-
nection bracket configured to securely fix a bottom
end of the diffuser to the smoke reduction device so
as to maintain the space defined between the diffus-
er and the tail pipe.
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