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(54) ENGINE NOISE REDUCTION STRUCTURE

(57) This invention relates to the field of unmanned
aerial vehicle noise reduction technology and discloses
an engine noise reduction structure, comprising a hous-
ing. one end of which is connected to a fuel engine
exhaust pipe, at least one exhaust port is provided on
the housing, and at least two noise reduction plates and
at least one filter plate are provided inside the housing;
wherein each noise reduction plate is arranged in a
staggered manner to form a curved noise reduction ex-
haust channel, and a filling material is provided inside the
noise reduction exhaust channel; wherein exhaust gas
enters the housing through the fuel engine exhaust pipe,
and is guided to discharge from the exhaust port through
the filter plate and the staggered noise reduction plates in
sequence. In the present invention, the engine noise
reduction structure is provided with a curved noise re-
duction exhaust channel formed by a staggered arrange-
ment of multiple noise reduction plates, and a filling
material is set in the noise reduction exhaust channel,
so that the exhaust gas is reflected multiple times through
the curved noise reduction exhaust channel, greatly re-
ducing the intensity of noise and achieving the silencing
function of a large hybrid unmanned aerial vehicle.
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Description

Cross referencing of related applications

[0001] This patent application claims priority to the
Chinese patent application filed on August 17, 2022, with
application number 202222165963.X and invention
name "Engine Noise Reduction Structure". The entire
text of the aforementioned application is incorporated
herein by reference.

Technical Field

[0002] This invention belongs to the field of unmanned
aerial vehicle noise reduction technology and relates to
an engine noise reduction structure.

Background

[0003] In order to eliminate the exhaust noise of un-
manned aerial vehicle engines as much as possible,
cooling covers are mainly installed on the exhaust pipe
silencing, and a volume chamber is formed on the outer
peripheral side of the exhaust pipe in the exhaust pas-
sage. Acoustic materials are filled in the volume chamber
to reduce the noise generated when exhaust gas passes
through. If the density of the filled acoustic materials is too
low, it is not conducive to fully absorbing noise, resulting
in poor noise reduction effect of the silencing exhaust
pipe. If the density of the filled acoustic materials is too
high, it is easy to cause blockage, and it is not easy to
clean the blockage, which is time-consuming and labor-
intensive.

Specification

[0004] The purpose of this invention is to provide an
engine noise reduction structure, which greatly reduces
the intensity of noise and achieves the noise reduction
function of a large hybrid unmanned aerial vehicle.
[0005] To achieve this goal, the present invention
adopts the following technical solution.
[0006] The invention provides an engine noise reduc-
tion structure, comprising a housing, one end of which is
connected to a fuel engine exhaust pipe, at least one
exhaust port is provided on the housing, and at least two
noise reduction plates and at least one filter plate are
provided inside the housing;

wherein each noise reduction plate is arranged in a
staggered manner to form a curved noise reduction
exhaust channel, and a filling material is provided
inside the noise reduction exhaust channel;
wherein exhaust gas enters the housing through the
fuel engine exhaust pipe and is guided to discharge
from the exhaust port through the filter plate and the
staggered noise reduction plates in sequence.

[0007] As a preferred technical solution of the present
invention, the noise reduction plates comprise at least a
layer of diatomaceous earth.
[0008] As a preferred technical solution of the present
invention, the surface of the noise reduction plates is
provided with porous silencing cotton.
[0009] As a preferred technical solution of the present
invention, the surface of the noise reduction plates has a
serrated structure shape.
[0010] As a preferred technical solution of the present
invention, the noise reduction exhaust channel formed by
the staggered arrangement of adjacent noise reduction
plates is S-shaped.
[0011] As a preferred technical scheme of the inven-
tion, the size and shape of each noise reduction plates
are the same or different.
[0012] As a preferred technical solution of the present
invention, the housing comprises multiple exhaust ports.
[0013] As a preferred technical solution of the present
invention, the surfaces of the housing and the noise
reduction plates are both provided with insulation layers.
[0014] As a preferred technical solution of the present
invention, the material of the insulation layer is asbestos.
[0015] Compared with existing technology, the bene-
ficial effects of this invention are:
In the present invention, the engine noise reduction
structure is provided with a curved noise reduction ex-
haust channel formed by a staggered arrangement of
multiple noise reduction plates, and a filling material is set
in the noise reduction exhaust channel, so that the ex-
haust gas is reflected multiple times through the curved
noise reduction exhaust channel, greatly reducing the
intensity of noise and achieving the silencing function of a
large hybrid unmanned aerial vehicle.

Description

[0016]

Figure 1 is an overall schematic diagram of the
engine noise reduction structure of a fuel engine
provided in a specific embodiment of the present
invention.
Figure 2 is an external schematic diagram of the
engine noise reduction structure provided in a spe-
cific embodiment of the present invention.

Specific implementation method

[0017] It should be understood that in the description of
the present invention, the terms "center" , "longitudinal",
"transverse", "up", "down", "front", "back", "left", "right",
"vertical", "horizontal", "top", "bottom", "inside", "outside"
and other directional or positional relationships indicated
are based on the directional or positional relationships
shown in the accompanying drawings, only for the con-
venience of describing the present invention and simpli-
fying the description, and do not indicate or imply that the
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device or component referred to must have a specific
orientation, be constructed and operated in a specific
orientation, and therefore cannot be understood as a
limitation of the present invention. In addition, the terms
"first", "second", etc. are only used for descriptive pur-
poses and cannot be understood as indicating or imply-
ing relative importance or implying the number of tech-
nical features indicated. Thus, features limited to "first",
"second", etc. may explicitly or implicitly include one or
more of these features. In the description of this inven-
tion, unless otherwise specified, the meaning of "multi-
ple" refers to two or more.
[0018] It should be noted that in the description of this
invention, unless otherwise specified and limited, the
terms "setting", "connection", and "connection" should
be broadly understood, for example, they can be fixed
connections, detachable connections, or integral con-
nections. It can be a mechanical connection or an elec-
trical connection. It can be directly connected, indirectly
connected through an intermediate medium, or con-
nected internally between two components. For ordinary
technical personnel in this field, the specific meanings of
the above terms in this invention can be understood
through specific situations.
[0019] It should be understood by those skilled in the
art that the present invention necessarily includes ne-
cessary pipelines, conventional valves, and universal
pump equipment for achieving process integrity. How-
ever, the above content does not belong to the main
invention points of the present invention. Those skilled
in the art can add layouts based on the process flow and
equipment structure selection, and the present invention
does not have special requirements or specific limitations
on this.
[0020] The technical solution of the present invention
will be further explained through specific implementation
methods in conjunction with the accompanying draw-
ings.
[0021] This embodiment provides an engine noise re-
duction structure, as shown in Figures 1 and 2.
[0022] The engine noise reduction structure includes a
housing 1, which is the skin of the aircraft body and is a
hollow structure. One side of the housing 1 is connected
to a fuel engine exhaust pipe 4 at the bottom, and the
other side is equipped with two exhaust ports 3 at the top.
The interior of the housing 1 is equipped with four noise
reduction plates 2 and a filter plate (not shown in the
figure). Each noise reduction plate 2 is arranged in a
staggered manner to form an "S" - shaped noise reduc-
tion exhaust channel. The exhaust gas enters the hous-
ing 1 through the fuel engine exhaust pipe 4, and is
reflected and guided to the exhaust port 3 through the
filter plate and the staggered noise reduction plates 2
before being discharged. Exhaust port 3 can be two or
more, and there is no specific limitation on it here.
[0023] In some embodiments, the surface of the noise
reduction plates 2 includes at least a layer of diatomac-
eous earth, which can provide good sound-absorbing

effect. In addition, porous silencing cotton is installed
on the noise reduction plates 2 to absorb noise.
[0024] In the present invention, the engine noise re-
duction structure is provided with a curved noise reduc-
tion exhaust channel formed by a staggered arrange-
ment of multiple noise reduction plates, and a filling
material is set in the noise reduction exhaust channel,
so that the exhaust gas is reflected multiple times through
the curved noise reduction exhaust channel, greatly re-
ducing the intensity of noise and achieving the silencing
function of a large hybrid unmanned aerial vehicle.
[0025] In some embodiments, the surface of the noise
reduction plates 2 has a serrated structure shape, which
can more effectively reflect noise and reduce noise. It
should be noted that this invention does not have specific
requirements or special limitations on the structural char-
acteristics such as size, shape, and material of the noise
reduction plates 2. The function of the noise reduction
plates 2 in this invention is to arrange it in a staggered
manner inside the housing 1, forming a curved exhaust
channel, thereby reducing the intensity of noise. There-
fore, it can be understood that other noise reduction
plates 2 that can achieve such functions can be used
in this invention. Technical personnel in this field can
adaptively adjust the size, shape, and material of the
noise reduction plates 2 according to the usage scenario
and testing conditions.
[0026] Each noise reduction plate 2 is arranged alter-
nately on the inner surface of the housing 1. Furthermore,
the size and shape of each noise reduction plate 2 are the
same or different. It should be noted that the connection
between the noise reduction plate 2 and the housing 1 in
this invention can be a fixed connection or a movable
connection, in order to ensure a curved exhaust channel.
Therefore, there is no special limitation on the connection
method between the noise reduction plates 2 and the
housing 1. Technical personnel in this field can adjust the
specific position of the noise reduction plates 2 inside the
housing 1 according to the actual situation.
[0027] The noise reduction exhaust channel formed by
the staggered arrangement of adjacent noise reduction
plates 2 is S-shaped. It should be noted that this invention
does not have specific requirements or special limitations
on the shape of the noise reduction exhaust channel. The
function of the noise reduction exhaust channel in this
invention is to perform multiple fold reflection noise re-
duction on the gas entering the housing 1. For example,
the noise reduction exhaust channel can be S-shaped.
Therefore, it can be understood that other shapes of
noise reduction exhaust channels that can achieve such
functions can be used in this invention. Technical per-
sonnel in this field can adaptively adjust the shape of the
noise reduction exhaust channel according to the usage
scenario and testing conditions.
[0028] The filler in the noise reduction exhaust channel
is any one or at least two or more combinations of foam
plastic, sponge, asphalt particles, rubber particles or
silica gel particles.
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[0029] The housing 1 is a closed shell or an open shell,
and further, the housing 1 is the skin of the aircraft body. It
should be noted that this invention does not have specific
requirements or special limitations on the structural char-
acteristics such as size, shape, and material of the hous-
ing 1. The role of the housing 1 in this invention is to
connect the external fuel engine exhaust pipe 4, so that
the gas can achieve the purpose of noise reduction after
being set inside the housing 1. The housing 1 can be a
fully closed shell connected to the external exhaust pipe
4, with exhaust port 3 on the surface, or a hollow shell,
with one end connected to exhaust pipe 4 and the other
end as exhaust port 3. Therefore, it can be understood
that other shells that can achieve such functions can be
used in this invention. Those skilled in the art can adjust
the size, shape, and material of the housing 1 adaptively
according to the usage scenario and testing conditions.
[0030] The surfaces of the housing 1 and noise reduc-
tion plates 2 are both provided with insulation layers.
Furthermore, the material of the insulation layer is as-
bestos. It should be noted that in this invention there is no
specific requirements or special limitations on the struc-
tural characteristics such as size, shape, and material of
the insulation layer. The function of the insulation layer in
this invention is to be set on the surface of housing 1 and
noise reduction plates 2 to avoid damage to the inner wall
of housing 1 and noise reduction plates 2 imposed by
high-temperature gases. For example, asbestos is used
as the insulation layer because asbestos is a material or
lining for transmission, insulation, thermal insulation, in-
sulation, sealing and other components, with low cost
and high availability. Therefore, it can be understood that
other insulation layers that can achieve such functions
can be used in this invention. Personnel can adjust the
size of the insulation layer based on the usage scenario
and testing conditions.
[0031] The applicant declares that the above is only a
specific implementation of the present invention, but the
scope of protection of the present invention is not limited
to this. Those skilled in the art should understand that any
changes or substitutions that can be easily thought of by
those skilled in the art within the technical scope dis-
closed in the present invention fall within the scope of
protection and disclosure of the present invention.

Claims

1. An engine noise reduction structure, comprising a
housing (1), one end of which is connected to a fuel
engine exhaust pipe (4), at least one exhaust port (3)
is provided on the housing (1), and at least two noise
reduction plates (2) and at least one filter plate are
provided inside the housing (1);

wherein each noise reduction plate (2) is ar-
ranged in a staggered manner to form a curved
noise reduction exhaust channel, and a filling

material is provided inside the noise reduction
exhaust channel;
wherein exhaust gas enters the housing (1)
through the fuel engine exhaust pipe (4), and
is guided to discharge from the exhaust port (3)
through the filter plate and the staggered noise
reduction plates (2) in sequence.

2. The engine noise reduction structure according to
claim 1, characterized in that the noise reduction
plates (2) comprise at least a layer of diatomaceous
earth.

3. The engine noise reduction structure according to
claim 1, characterized in that the surface of the
noise reduction plates (2) is provided with porous
silencing cotton.

4. The engine noise reduction structure according to
claim 1, characterized in that the surface of the
noise reduction plates (2) has a serrated structure
shape.

5. The engine noise reduction structure according to
claim 1, characterized in that the noise reduction
exhaust channel formed by the staggered arrange-
ment of adjacent noise reduction plates (2) is S-
shaped.

6. The engine noise reduction structure according to
claim 1, characterized in that the size and shape of
each noise reduction plates (2) are the same or
different.

7. The engine noise reduction structure according to
claim 1, characterized in that the housing (1) com-
prises multiple exhaust ports (3).

8. The engine noise reduction structure according to
claim 1, characterized in that the surfaces of the
housing (1) and the noise reduction plates (2) are
both provided with insulation layers.

9. The engine noise reduction structure according to
claim 8, characterized in that the material of the
insulation layer is asbestos.
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