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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of elec-
tronic device cooling technologies, and in particular, to a
cooling system with a good cooling effect and an elec-
tronic device including the cooling system.

BACKGROUND OF THE INVENTION

[0002] With the standardization of the Ethernet at a
higher rate, Ethernet port rates of current electronic de-
vices such as a communication device are evolved from
GE (Gigabit Ethernet, Gigabit Ethernet) to 10 GE, 40 GE,
and 100 GE. Therefore, higher bandwidth and density
requirements are imposed on an Ethernet switching de-
vice, and the Ethernet switching device is required to
support serdes (parallel-to-serial converter and serial-to-
parallel converter) links of higher rates.
[0003] A conventional Ethernet switching device gen-
erally builds a system based on a serializer/deserializer
(serdes) of the rate of 3.125 Gbps or 6.25 Gbps and sup-
ports the Gigabit Ethernet (Gigabit Ethernet, GE). After
new 10 GE, 40 GE, and 100 GE Ethernet standards are
issued, to increase the utilization of physical links, the
serdes rates are all evolved to 10.3 Gbps. Therefore, the
Ethernet device is required to build a system based on
a 10.3 Gbps link.
[0004] While supporting the 10.3 Gbps link, there is a
strict requirement on the end-to-end cabling length of the
system; if the requirement is not met, the operation of
the entire link is unstable. Therefore, when the conven-
tional large-scale Ethernet device supports high-speed
links, because the cabling on the backplane is too long,
the end-to-end serdes link is too long, and the insertion
loss is too large, the link cannot work normally. In partic-
ular, under a high-temperature environment, if the link is
too long, the working state is very unstable.
[0005] Based on this situation, to better support high-
speed links, the Ethernet device gradually adopts an or-
thogonal architecture. In the orthogonal architecture, an
orthogonal connector is adopted and both sides of the
backplane are directly connected to an Ethernet line card
and a switching line card, so that the cabling length of
the high-speed link on the backplane is reduced to zero.
In this way, the end-to-end high-speed link is the shortest,
and the insertion loss is the smallest, and the high-speed
link of the entire system works stably.
[0006] In the orthogonal architecture, although the ca-
bling length of the link is reduced and the system band-
width is increased, negative impacts are also produced.
The largest impact is that the cooling air duct of the sys-
tem is difficult to design. In particular, the cooling air duct
under a specific condition is difficult to design, for exam-
ple, when the cooling air duct is strictly required with front-
air-in and rear-air-out.
[0007] Cooling solutions in the prior art are all left-air-

in and right-air-out or right-air-in and left-air-out in com-
bination with top-air-in and bottom-air-out or bottom-air-
in and top-air-out, and mutually vertical cooling air ducts
are adopted. The un-uniform cooling air ducts cause hy-
brid air flows between the cooling air ducts, and greatly
affects the cooling efficiency of the device, thereby in-
creasing power consumption of the device and reducing
the reliability of the device.EP 2141974 A2 discloses a
front-to-back cooling system for modular systems with
orthogonal midplane configuration. The cooling system
allows cooling of an apparatus containing two orthogonal
sets of modules. Each set of modules is independently
cooled. A vertical set of modules is cooled with vertical
air flow across the modules that enters from a front of
the apparatus and exhausts from a back of the apparatus.
A horizontal set of modules is cooled with horizontal front-
to-back airflow. When the horizontal set of modules is at
the front of the apparatus, a plenum extending exterior
to the vertical set of modules allows exhausting horizon-
tally flowing air to the rear of the apparatus. When the
horizontal set of modules is at the rear of the apparatus,
a plenum extending exterior to the vertical set of modules
allows moving air from the front of the apparatus to a
chamber holding the horizontal modules.

SUMMARY OF THE INVENTION

[0008] The present invention aims to overcome the
above disadvantages of the prior art, and provides a cool-
ing system and an electronic device including the cooling
system to ensure that no hybrid air flows between cooling
air ducts and that the device has a high cooling efficiency
and small power consumption. Thereby, the reliability of
the device is increased, and the service life of the device
is prolonged.
[0009] A first aspect of the present invention provides
a cooling system, which is configured to cool a circuit
board assembly in an orthogonal architecture, where the
circuit board assembly is arranged inside a cabinet. The
cooling system includes: a first cooling air duct that allows
air to flow from the front area of the cabinet corresponding
to the region of the circuit board assembly into the cabinet
and flow through the front portion of the circuit board as-
sembly, then be distributed into two lateral sides of the
circuit board assembly, and discharged out of the cabi-
net; and a second cooling air duct that allows air to flow
from the front area of the cabinet corresponding to one
end of the
[0010] circuit board assembly into the cabinet and
through the rear portion of the circuit board assembly,
and then be discharged out of the cabinet.
[0011] According to the first aspect of the present in-
vention:
[0012] The circuit board assembly comprises a back-
plane, a front circuit board located in the front portion of
the circuit board assembly, and a rear circuit board lo-
cated in the rear portion of the circuit board assembly,
where the front circuit board is inserted on one surface
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of the backplane, the rear circuit board is inserted on the
other surface of the backplane, and the rear circuit board
and the front circuit board are vertical to each other.
[0013] The cabinet comprises a front side, a back side
opposite to the front side, two opposite lateral sides, a
top side, and a bottom side opposite to the top side
[0014] The upper end of the circuit board assembly is
connected to the top side of the cabinet, the lower end
of the circuit board assembly is separated from the bot-
tom side of the cabinet, and two lateral sides of the circuit
board assembly optionally are separated from two lateral
sides of the cabinet.
[0015] The first cooling air duct comprises a first air
inlet, two first air outlets, and two first channel connected
between the first air inlet and the two first air outlets,
respectively, the first air inlet is arranged at the front side
of the cabinet and corresponds to the region of the front
circuit board, and the two first air outlet is arranged at the
back side of the cabinet and corresponds to the regions
of two lateral sides of the circuit board assembly, respec-
tively.
[0016] The second cooling air duct comprises a second
air inlet, a second air outlet, and a second channel con-
nected between the second air inlet and the second air
outlet, the second air inlet is arranged at the front side of
the cabinet and corresponds to the lower part region of
the front circuit board and the second air outlet is ar-
ranged at the back side of the cabinet and corresponds
to an upper part region of the rear circuit board.
[0017] A first fan assembly is arranged at the first air
outlet and configured to inhale air from the first air inlet
and discharge the air from the first air outlet.
[0018] A second fan assembly is arranged at the sec-
ond air outlet and configured to inhale air from the second
air inlet and discharge the air from the second air outlet.
[0019] A first dust screen is arranged at the first air inlet
and a second dust screen is arranged at the second air
inlet.
[0020] A second aspect of the present invention pro-
vides an electronic device, including a cabinet and a cir-
cuit board assembly in an orthogonal architecture ar-
ranged inside the cabinet, where the electronic device
includes the cooling system according to the first aspect.
[0021] A cooling system and an electronic device in-
cluding the cooling system are provided in the present
invention, where: by arranging a first cooling air duct and
a second cooling air duct, the first cooling air duct allows
air to enter from the front side of a cabinet corresponding
to the central region of the circuit board assembly, and
flow through the front portion of the circuit board assem-
bly, then be distributed into two lateral sides of the circuit
board assembly, and discharged out of the cabinet, and
the second cooling air duct allows air to enter from the
front side of the cabinet corresponding to the lower end
region of the circuit board assembly, with the air vertically
flowing through the second half part of the circuit board
assembly from the bottom to the top. There is no hybrid
air flows between the first cooling air duct and the second

cooling air duct, and the device has a high cooling effi-
ciency and small power consumption, thereby facilitating
to increase the reliability of the device and prolong the
service life of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a schematic planform of a cooling system
without the top side of a cabinet according to an em-
bodiment of the present invention;
FIG. 2 is a right view of a cooling system without the
lateral sides of a cabinet according to an embodi-
ment of the present invention;
FIG. 3 is a schematic three-dimensional diagram of
a circuit board assembly in an orthogonal architec-
ture in a cooling system according to an embodiment
of the present invention;
FIG. 4 is a front view of a cabinet in a cooling system
according to an embodiment of the present inven-
tion; and
FIG. 5 is a back view of a cabinet in a cooling system
according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] To make the objective, technical solution, and
advantage of the present invention clearer, the following
describes the present invention in detail with reference
to the accompanying drawings and exemplary embodi-
ments. It is understandable that the exemplary embodi-
ments are only used to explain the present invention and
are not intended to limit the present invention.
[0024] FIG. 1 is a schematic planform of a cooling sys-
tem without the top side of a cabinet according to an
embodiment of the present invention. As shown in FIG.
1, the cooling system is configured to cool a circuit board
assembly 100 in an orthogonal architecture, where the
circuit board assembly 100 is arranged inside a cabinet
200. The above cooling system includes: a first cooling
air duct that allows air to flow from the front area of the
cabinet 200 corresponding to the region of the circuit
board assembly 100 into the cabinet 200 and flow through
the front portion of the circuit board assembly 100, then
be distributed into two lateral sides of the circuit board
assembly 100, and discharged out of the cabinet 200;
and a second cooling air duct that allows air to flow from
the front area of the cabinet 200 corresponding to one
end of the circuit board assembly 100 into the cabinet
200 and through the rear portion of the circuit board as-
sembly 100, and then be discharged out of the cabinet
200. The first cooling air duct inhales the air from the front
side of the cabinet 200 corresponding to the central re-
gion of the circuit board assembly 100, allows the air to
flow through the first half part of the circuit board assem-
bly 100, then be distributed into two lateral sides of the
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circuit board assembly 100, and discharged out of the
cabinet 200 from the lateral sides or the back side of the
cabinet 200 to cool the front portion of the circuit board
assembly 100. In this embodiment, hot air in the first cool-
ing air duct is discharged from the back side of the cabinet
200. In FIG. 1, the dotted arrow refers to the flow direction
of the air in the first cooling air duct.
[0025] Specifically, the cabinet 200 includes a front
side, a back side opposite to the front side, two opposite
lateral sides, a top side, and a bottom side opposite to
the top side. The front side, back side, two lateral sides,
top side, and bottom side form together the cabinet 200
that can contain the circuit board assembly 100.
[0026] In this embodiment, the upper end of the circuit
board assembly is connected to the top side of the cabinet
200, the lower end of the circuit board assembly 100 is
separated from the bottom side of the cabinet 200, and
two lateral sides of the circuit board assembly are sepa-
rated from two lateral sides of the cabinet 200. By using
such a layout, the first cooling air duct and the second
cooling air duct are formed.
[0027] FIG. 2 is a right view of a cooling system without
the lateral sides of a cabinet according to an embodiment
of the present invention. Air in a second cooling air duct
enters into a cabinet 200 from the front area of the lower
end of a circuit board assembly 100, and directly flows
into the lower end of the rear portion of the circuit board
assembly 100, then vertically flows upward through the
rear portion of the circuit board assembly 100, and is
discharged from the back side of the cabinet 200 to cool
the rear portion of the circuit board assembly 100. In FIG.
2, the dotted arrow refers to the flow direction of the air
in the second cooling air duct. In the present invention,
the cooling air ducts are arranged according to the heat-
ing regions of heating elements, thereby facilitating to
increase the cooling effect. In addition, the first cooling
air duct and the second cooling air duct do not interfere
with each other, thereby avoiding hybrid air flows be-
tween different cooling air ducts, and facilitating to in-
crease the cooling efficiency and reduce the cooling pow-
er consumption of the device. Furthermore, the front por-
tion and the rear portion of the circuit board assembly
100 are both cooled by inhaling air directly from the out-
side of the cabinet 200, and can achieve even and good
cooling effects. In this way, the heat generated by the
circuit board assembly 100 can immediately be dis-
charged out of the cabinet 200 through the first cooling
air duct and the second cooling air duct, which facilitates
the stable operation of the device and increases the re-
liability of the device. Further, the distances of the air
ducts are short and the cooling efficiency is high, which
facilitates to reduce the power consumption of the device.
[0028] The cooling system provided in an embodiment
of the present invention can reliably cool the circuit board
assembly 100 in the orthogonal architecture even under
the strict requirement of front-air-in and rear-air-out. As
shown in FIG. 3, the circuit board assembly 100 in the
orthogonal architecture includes a backplane 120 locat-

ed in the middle portion of the circuit board assembly
100, a front circuit board 110 located in the front portion
of the circuit board assembly 100, and a rear circuit board
130 located in the rear portion of the circuit board assem-
bly 100, where the front circuit board 110 is inserted on
one surface of the backplane 120, the rear circuit board
130 is inserted on the other surface of the backplane 120,
and the rear circuit board 130 and the front circuit board
110 are vertical to each other. In this embodiment, the
front circuit board 110 is horizontally connected to the
front surface of the backplane 120 through a connector,
the rear circuit board 130 is vertically connected to the
back surface of the backplane 120 through a connector,
and one or more front circuit boards 110 and rear circuit
boards 130 may be arranged. The front circuit board 110
forms the front portion of the circuit board assembly 100,
and the rear circuit board forms the rear portion of the
circuit board assembly 100. Specifically, the circuit board
assembly 100 may be fixed inside the cabinet 200 by a
support bar, the backplane 120 of the circuit board as-
sembly 100 is arranged in face of the front side of the
cabinet 200, the front circuit board 110 is horizontally
arranged, and the rear circuit board 130 is vertically ar-
ranged.
[0029] The front circuit board 110, the rear circuit board
130, and the backplane 120 may all be PCBs (Printed
Circuit Board, printed circuit board). In addition, the circuit
board assembly 100 may be in other proper forms. For
example, the front circuit board 110 may also be vertically
arranged relative to the backplane 120, and the rear cir-
cuit board 130 is horizontally arranged relative to the
backplane 120. In specific applications, the number and
orientation of the front circuit board 110 and the rear cir-
cuit board 130 may be determined according to the actual
situation, which all fall within the protection scope of the
present invention. In this embodiment, the front circuit
board 110 is arranged horizontally and is parallel with
the top side and bottom side of the cabinet 200, the rear
circuit board 130 is arranged vertically and is parallel with
two lateral sides of the cabinet 200, and the backplane
120 is parallel with the front side and back side of the
cabinet 200.
[0030] As shown in FIG. 4 and FIG. 5, the first cooling
air duct includes a first air inlet 211, a first air outlet 212,
and a first channel connected between the first air inlet
211 and the first air outlet 212, where the first air inlet
211 is arranged at the front side of a cabinet 200 and
corresponds to the region of the front circuit board 110,
and the first air outlet 212 is arranged at the back side of
the cabinet 200 and corresponds to regions of two lateral
sides of a circuit board assembly 100. The first channel
extends from the first air inlet 211 to the backplane 120,
and extends from the two lateral sides of the backplane
120 to the first air outlet 212 at the back side of the cabinet
200. When the cooling system is working, the air inhaled
into the first channel from the front area of the cabinet
200 firstly flows into the spaces between each front circuit
board 110, and can directly blow to the front circuit board
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110 to cool the front circuit board 110 and one surface
of the backplane 120. After being blocked and distributed
by the backplane 120, the air in the spaces of the front
circuit board 110 is distributed into two lateral sides, and
is discharged from the first air outlet 212 at the back side
of the cabinet 200.
[0031] Specifically, the second cooling air duct in-
cludes a second air inlet 221, a second air outlet 222,
and a second channel connected between the second
air inlet 221 and the second air outlet 222, where the
second air inlet 221 is arranged at the front side of the
cabinet 200 and corresponds to the lower part region of
the front circuit board 110, and the second air outlet 222
is arranged at the back side of the cabinet 200 and cor-
responds to the upper end region of the rear circuit board
130. In this embodiment, two groups of first air outlets
are arranged. The two groups of first air outlets 212 are
all arranged at the back side of the cabinet 200 and cor-
respond to regions of the two lateral sides of the circuit
board assembly 100 respectively. The second channel
extends from the second air inlet 221 to the back side of
the cabinet 200 along the lower end of the circuit board
assembly 100, and upward to the second air outlet 222
along the back side of the cabinet 200. The air inhaled
from the front area of the cabinet 200 into the second
channel firstly flows through the lower part of the front
circuit board 110 to the lower end of the rear circuit board
130. Because the second air outlet 222 is arranged at
the back side of the cabinet 200 and corresponds to the
upper end region of the rear circuit board 130, the air
flows upward from the lower end of the rear circuit board
130, and flows through the spaces between each rear
circuit board 130, and then is discharged from the second
air outlet 222 on the cabinet 200, thereby cooling the rear
circuit board 130 and the other surface of the backplane
120. The cooling air duct is designed perfectly to facilitate
the cooling. In addition, the hot air has a low density and
easily flows up to the top of the cabinet 200. Besides, the
second air outlet 222 is arranged at the back side of the
cabinet 200 and corresponds to the upper part of the rear
circuit board 130, which facilitates to discharge the hot
air out of the cabinet 200, thereby increasing the cooling
efficiency. The cooling system of the present invention
is able to properly cool the circuit board assembly 100 in
the orthogonal architecture, without causing hybrid air
flows between the first cooling air duct and the second
cooling air duct, and achieve an optimum cooling effect,
which facilitates to ensure the stable and continuous op-
eration of the device and reduce the power consumption
of the device, prolong the service life of the device, and
increase the product reliability. In addition, the cooling
system can meet a strict environment requirement of
front-air-in and rear-air-out, and is applicable to an equip-
ment room environment with special requirements. For
an environment without the requirement of front-air-in
and rear-air-out, the first air outlet 212 may also be ar-
ranged at the lateral sides of the cabinet 200 and other
proper locations, which should all fall within the protection

scope of the present invention.
[0032] More specifically, as shown in FIG. 5, a first fan
assembly 310 is arranged at the first air outlet 212 and
configured to inhale air from the first air inlet 211 and
discharge the air from the first air outlet 212, so that the
air can flow through the first channel. The first fan as-
sembly 310 may include multiple fans arranged in paral-
lel. In this embodiment, the first fan assembly 310 is ar-
ranged inside the cabinet 200 and is located at the first
air outlet 212; two groups of the first fan assemblies 310
are arranged and located at the two first air outlets 212
respectively, so that the air is inhaled from the first air
inlet 211 and discharged from the first air outlet 212.
[0033] More specifically, a second fan assembly 320
is arranged at the second air outlet 222 and configured
to inhale air from the second air inlet 221 and discharge
the air from the second air outlet 222. In this embodiment,
the second fan assembly 320 is arranged inside the cab-
inet 200 and is located at the second air outlet 222; one
group of second fan assemblies 320 is arranged to inhale
air from the outside of the cabinet 200 and discharge the
air from the second air outlet 222. After cold air outside
the cabinet 200 flows into the cabinet 200, the cold air
flows through the spaces between the rear circuit boards
130 to cool the rear circuit boards 130 properly. In addi-
tion, the air flowing through the front circuit board 110
and the rear circuit board 130 is all cold air directly inhaled
from the outside of the cabinet 200 to the inside of the
cabinet 200, which further increases the cooling effect.
[0034] Further, a first dust screen is arranged at the
first air inlet 211 and a second dust screen is arranged
at the second air inlet 221 to prevent dusts from entering
into the cabinet 200.
[0035] Specifically, as shown in FIG. 5, the first air inlet
211, the second air inlet 221, the first air outlet 212, and
the second air outlet 222 are all formed by multiple rec-
tangular holes arranged densely. In addition, the first air
inlet 211, the second air inlet 221, the first air outlet 212,
and the second air outlet 222 may also be designed in
other proper structures, for example, circular holes ar-
ranged densely or an individual large hole and a dust
screen is arranged in the large hole, which also fall within
the protection scope of the present invention.
[0036] An embodiment of the present invention also
provides an electronic device, including a cabinet 200
and a circuit board assembly 100 arranged inside the
cabinet 200, where the electronic device includes the
above cooling system. The electronic device may be a
communication device, a computer host, a server and so
on, which all fall within the protection scope of the present
invention. This embodiment uses a communication de-
vice as an example. The circuit board assembly 100 may
adopt an orthogonal architecture, in which the front circuit
board 110 may be an Ethernet line card and the rear
circuit board 130 may be a switching line card. By making
both sides of the backplane 120 be directly connected to
the Ethernet line card and the switching card respective-
ly, the cabling length of the high-speed link on the back-
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plane 120 is reduced to zero. In this way, the end-to-end
high-speed link is the shortest, and the insertion loss is
the smallest, and the high-speed links of the entire sys-
tem work stably. The circuit board assembly 100 is placed
inside the cabinet 200, and the front circuit board 110
faces the front and the rear circuit board 130 faces the
back. In this embodiment, the front circuit board 110 is
arranged horizontally, and multiple front circuit boards
110 are arranged vertically and alternately and are close
to the front side of the cabinet 200, where the front side
of the cabinet 200 may be a cabinet door; the rear circuit
board 130 is arranged vertically and is close to the back
side of the cabinet 200, and multiple rear circuit boards
130 are arranged horizontally and alternately. The lower
part of the circuit board assembly 100 is supported by a
support bar, and the upper part of the circuit board as-
sembly 100 is connected to the upper end of the cabinet
200. The two lateral sides and the lower part of the circuit
board assembly 100 are separated from the inner wall
of the cabinet 200 to form air channels of the first cooling
air duct and the second cooling air duct. The first air inlet
211 is arranged at the front side of the cabinet 200 and
corresponds to the region of the front circuit board 110,
and the first air outlet 212 is arranged at the back side of
the cabinet 200 and corresponds to regions of two lateral
sides of the circuit board assembly 100. After air enters
into the cabinet 200 from the first air inlet 211, it directly
flows into the backplane 120 through the spaces between
the front circuit boards 110; being blocked by the back-
plane 120, the air is distributed into two lateral sides, and
is finally discharged out of the cabinet 200 from the first
air outlet 212. The second air inlet 221 is arranged at the
front side of the cabinet 200 and corresponds to the lower
part region of the front circuit board 110, and the second
air outlet 222 is arranged at the back side of the cabinet
200 and corresponds to the upper end region of the rear
circuit board 130. The air enters into the cabinet 200 from
the second air inlet 221, and then flows into the lower
end of the rear circuit board 130 along the lower part of
the front circuit board 110; under the function of the sec-
ond fan assembly 320, the air flows into the second air
outlet 222. In this way, the air at the lower end of the rear
circuit board 130 flows up to flow through the spaces
between the rear circuit boards 130 and to cool the rear
circuit boards 130, and then is discharged out of the cab-
inet 200 from the second air outlet 222.
[0037] A cooling system and an electronic device in-
cluding the cooling system are provided in the present
invention, where: by arranging a first cooling air duct and
a second cooling air duct, the first cooling air duct allows
air to enter from the front side of a cabinet 200 corre-
sponding to the central region of the circuit board assem-
bly 100, after the air flows through the first half part of
the circuit board assembly, the hot air is distributed into
two lateral sides of the circuit board assembly 100, and
discharged out of the cabinet 200 from the back side of
the cabinet 200; and the second cooling air duct allows
air to enter from the front side of the cabinet 200 corre-

sponding to the lower end region of the circuit board as-
sembly 100, with the air vertically flowing through the
second half part of the circuit board assembly from the
bottom to the top. There is no hybrid air flows between
the first cooling air duct and the second cooling air duct,
and the device has a high cooling efficiency and small
power consumption, thereby facilitating to increase the
reliability of the device and prolong the service life of the
device.
[0038] Although the present invention has been de-
scribed through some preferred embodiments, the inven-
tion is not limited to such embodiments. It is apparent
that those skilled in the art can make various modifica-
tions, equivalent replacements, and improvements to the
invention without departing from the spirit and principle
of the invention. The modifications, equivalent replace-
ments, and improvements should fall within the protec-
tion scope of the present invention.

Claims

1. A cooling system, configured to cool a circuit board
assembly (100) in an orthogonal architecture,
wherein the circuit board assembly (100) is arranged
inside a cabinet (200), and the above cooling system
comprises:

a first cooling air duct that allows air to flow from
the front area of the cabinet (200) corresponding
to the region of the circuit board assembly (100)
into the cabinet and flow through the front portion
of the circuit board assembly (100), then be dis-
tributed into two lateral sides of the circuit board
assembly (100), and be discharged out of the
cabinet (200); and
a second cooling air duct that allows air to flow
from the front area of the cabinet (200) corre-
sponding to one end of the circuit board assem-
bly (100) into the cabinet (200) and through the
rear portion of the circuit board assembly (100),
and then be discharged out of the cabinet (200);
wherein the circuit board assembly (100) com-
prises a backplane (120), a front circuit board
(110) located in the front portion of the circuit
board assembly (100), and a rear circuit board
(130) located in the rear portion of the circuit
board assembly (100), wherein the front circuit
board (110) is inserted on one surface of the
backplane (120), the rear circuit board (130) is
inserted on the other surface of the backplane
(120), and the rear circuit board (130) and the
front circuit board (120) are vertical to each oth-
er; the front circuit board (120) is horizontally
arranged, and the rear circuit board (130) is ver-
tically arranged;
wherein the cabinet (200) comprises a front side,
a back side opposite to the front side, two op-

9 10 



EP 2 590 492 B1

7

5

10

15

20

25

30

35

40

45

50

55

posite lateral sides, a top side, and a bottom side
opposite to the top side;
the cooling system being characterized in that:

the upper end of the circuit board assembly
(100) is connected to the top side of the cab-
inet (200), the lower end of the circuit board
assembly (100) is separated from the bot-
tom side of the cabinet (200), and two lateral
sides of the circuit board assembly (100)
are separated from two lateral sides of the
cabinet (200); and
wherein the first cooling air duct comprises
a first inlet (211), two first air outlets (212),
and two first channels connected between
the first air inlet (211) and the two first air
outlets (212), respectively, wherein the first
air inlet (211) is arranged at the front side
of the cabinet (200) and corresponds to the
region of the front circuit board (120), and
the two first air outlets (212) are arranged
at the back side of the cabinet (200) and
correspond to the regions to two lateral
sides of the circuit board assembly (100),
respectively; and the second cooling air
duct comprises a second air inlet (221), a
second air outlet (222), and a second chan-
nel connected between the second air inlet
(221) and the second air outlet (222),
wherein the second air inlet (221) is ar-
ranged at the front side of the cabinet (200)
and corresponds to the lower part region of
the front circuit board (120) and the second
air outlet (222) is arranged at the back side
of the cabinet (200) and corresponds to an
upper part region of the rear circuit board
(130).

2. The cooling system according to claim 1, wherein a
first fan assembly (310) is arranged at the first air
outlet (212) and configured to inhale air from the first
air inlet (211) and discharge the air from the first air
outlet (212).

3. The cooling system according to claim 1- or 2, where-
in a second fan assembly (320) is arranged at the
second air outlet (222) and configured to inhale air
from the second air inlet (221) and discharge the air
from the second air outlet (222).

4. The cooling system according to claim 1, wherein a
first dust screen is arranged at the first air inlet (211)
and a second dust screen is arranged at the second
air inlet (221).

5. An electronic device, comprising a cabinet (200) and
a circuit board assembly (100) arranged inside the
cabinet (200), wherein the electronic device com-

prises the cooling system according to any one of
claims 1 to 4.

Patentansprüche

1. Kühlsystem, das dafür konfiguriert ist, eine Leiter-
plattenbaugruppe (100) in einer orthogonalen Archi-
tektur zu kühlen, wobei die Leiterplattenbaugruppe
(100) in einem Schrank (200) angeordnet ist und wo-
bei das obige Kühlsystem Folgendes umfasst:

eine erste Kühlluftleitung, über die Luft vom vor-
deren Bereich des Schranks (200), entspre-
chend dem Bereich der Leiterplattenbaugruppe
(100), in den Schrank und durch den vorderen
Teil der Leiterplattenbaugruppe (100) strömen
kann, dann in zwei laterale Seiten der Leiterplat-
tenbaugruppe (100) verteilt und aus dem
Schrank (200) abgeführt wird, und
eine zweite Kühlluftleitung, über die Luft vom
vorderen Bereich des Schranks (200), entspre-
chend einem Ende der Leiterplattenbaugruppe
(100), in den Schrank (200) und durch den hin-
teren Teil der Leiterplattenbaugruppe (100) strö-
men kann und dann aus dem Schrank (200) ab-
geführt wird,
wobei die Leiterplattenbaugruppe (100) eine
Rückwand (120), eine vordere Leiterplatte (110)
im vorderen Teil der Leiterplattenbaugruppe
(100) und eine hintere Leiterplatte (130) im hin-
teren Teil der Leiterplattenbaugruppe (100) um-
fasst, wobei die vordere Leiterplatte (110) an ei-
ner Fläche der Rückwand (120) eingesetzt ist,
die hintere Leiterplatte (130) an der anderen Flä-
che der Rückwand (120) eingesetzt ist und die
hintere Leiterplatte (130) und die vordere Leiter-
platte (110) vertikal zueinander stehen, die vor-
dere Leiterplatte (110) horizontal angeordnet ist,
und die hintere Leiterplatte (130) vertikal ange-
ordnet ist,
wobei der Schrank (200) eine Vorderseite, eine
der Vorderseite gegenüberliegende Rückseite,
zwei sich gegenüberliegende laterale Seiten, ei-
ne Oberseite und eine der Oberseite gegenü-
berliegende Unterseite hat,
wobei das Kühlsystem dadurch gekennzeich-
net ist, dass:

das obere Ende der Leiterplattenbaugrup-
pe (100) mit der Oberseite des Schranks
(200) verbunden ist, das untere Ende der
Leiterplattenbaugruppe (100) von der Un-
terseite des Schranks (200) getrennt ist und
die beiden lateralen Seiten der Leiterplat-
tenbaugruppe (100) von den beiden latera-
len Seiten des Schranks (200) getrennt
sind, und
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wobei die erste Kühlluftleitung einen ersten
Einlass (211), zwei erste Luftauslässe (212)
und zwei erste Kanäle hat, die jeweils zwi-
schen dem ersten Lufteinlass (211) und den
beiden ersten Luftauslässen (212) ange-
schlossen sind, wobei der erste Lufteinlass
(211) an der Vorderseite des Schranks
(200) angeordnet ist und dem Bereich der
vorderen Leiterplatte (110) entspricht und
die beiden ersten Luftauslässe (212) an der
Rückseite des Schranks (200) angeordnet
sind und jeweils den Bereichen der beiden
lateralen Seiten der Leiterplattenbaugrup-
pe (100) entsprechen, und
wobei die zweite Kühlluftleitung einen zwei-
ten Lufteinlass (221), einen zweiten Luft-
auslass (222) und einen zweiten Kanal hat,
der zwischen dem zweiten Lufteinlass (221)
und dem zweiten Luftauslass (222) ange-
schlossen ist, wobei der zweite Lufteinlass
(221) an der Vorderseite des Schranks
(200) angeordnet ist und dem unteren Be-
reich der vorderen Leiterplatte (110) ent-
spricht, und der zweite Luftauslass (222) an
der Rückseite des Schranks (200) angeord-
net ist und dem oberen Bereich der hinteren
Leiterplatte (130) entspricht.

2. Kühlsystem nach Anspruch 1, wobei eine erste Lüf-
terbaugruppe (310) am ersten Luftauslass (212) an-
geordnet und dafür konfiguriert ist, Luft vom ersten
Lufteinlass (211) anzusaugen und die Luft vom ers-
ten Luftauslass (212) abzuführen.

3. Kühlsystem nach Anspruch 1 oder 2, wobei eine
zweite Lüfterbaugruppe (320) am zweiten Luftaus-
lass (222) angeordnet und dafür konfiguriert ist, Luft
vom zweiten Lufteinlass (221) anzusaugen und die
Luft vom zweiten Luftauslass (222) abzuführen.

4. Kühlsystem nach Anspruch 1, wobei ein erstes
Staubsieb am ersten Lufteinlass (211) angeordnet
ist und ein zweites Staubsieb am zweiten Lufteinlass
(221) angeordnet ist.

5. Elektronische Einrichtung, umfassend einen
Schrank (200) und eine im Inneren des Schranks
(200) angeordnete Leiterplattenbaugruppe (100),
wobei die elektronische Einrichtung das Kühlsystem
nach einem der Ansprüche 1 bis 4 umfasst.

Revendications

1. Système de refroidissement, configuré pour refroidir
un ensemble (100) de cartes à circuits dans une ar-
chitecture orthogonale, l’ensemble (100) de cartes
à circuits étant disposé à l’intérieur d’une armoire

(200) et le système de refroidissement susmention-
né comportant :

un premier conduit d’air de refroidissement qui
permet à de l’air de s’écouler à partir de la zone
avant de l’armoire (200) correspondant à la ré-
gion de l’ensemble (100) de cartes à circuits jus-
que dans l’armoire et de s’écouler à travers la
partie avant de l’ensemble (100) de cartes à cir-
cuits, puis d’être réparti dans deux faces latéra-
les de l’ensemble (100) de cartes à circuits et
d’être évacué hors de l’armoire (200) ; et
un deuxième conduit d’air de refroidissement
qui permet à de l’air de s’écouler à partir de la
zone avant de l’armoire (200) correspondant à
une extrémité de l’ensemble (100) de cartes à
circuits jusque dans l’armoire (200) et à travers
la partie arrière de l’ensemble (100) de cartes à
circuits, puis d’être évacué hors de l’armoire
(200) ;
l’ensemble (100) de cartes à circuits comportant
un fond de panier (120), une carte (110) à cir-
cuits avant située dans la partie avant de l’en-
semble (100) de cartes à circuits et une carte
(130) à circuits arrière située dans la partie ar-
rière de l’ensemble (100) de cartes à circuits, la
carte (110) à circuits avant étant insérée sur une
surface du fond de panier (120), la carte (130)
à circuits arrière étant insérée sur l’autre surface
du fond de panier (120) et la carte (130) à circuits
arrière et la carte (110) à circuits avant étant
verticales entre elles ; la carte (110) à circuits
avant étant disposée horizontalement et la carte
(130) à circuits arrière étant disposée
verticalement ;
l’armoire (200) comportant une face avant, une
face arrière opposée à la face avant, deux faces
latérales opposées, une face supérieure et une
face inférieure opposée à la face supérieure ;
le système de refroidissement étant caractérisé
en ce que :

l’extrémité supérieure de l’ensemble (100)
de cartes à circuits est reliée à la face su-
périeure de l’armoire (200), l’extrémité infé-
rieure de l’ensemble (100) de cartes à cir-
cuits est séparée de la face inférieure de
l’armoire (200) et deux faces latérales de
l’ensemble (100) de cartes à circuits sont
séparées de deux faces latérales de l’ar-
moire (200) ; et
le premier conduit d’air de refroidissement
comportant une première entrée (211),
deux premières sorties (212) d’air et deux
premiers passages raccordés entre la pre-
mière entrée (211) d’air et les deux premiè-
res sorties (212) d’air, respectivement, la
première entrée (211) d’air étant disposée
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au niveau de la face avant de l’armoire (200)
et correspondant à la région de la carte
(110) à circuits avant et les deux premières
sorties (212) d’air étant disposées au ni-
veau de la face arrière de l’armoire (200) et
correspondant aux régions de deux faces
latérales de l’ensemble (100) de cartes à
circuits, respectivement ; et le deuxième
conduit d’air de refroidissement comportant
une deuxième entrée (221) d’air, une
deuxième sortie (222) d’air et un deuxième
passage raccordé entre la deuxième entrée
(221) d’air et la deuxième sortie (222) d’air,
la deuxième entrée (221) d’air étant dispo-
sée au niveau de la face avant de l’armoire
(200) et correspondant à la région de partie
inférieure de la carte (110) à circuits avant
et la deuxième sortie (222) d’air étant dis-
posée au niveau de la face arrière de l’ar-
moire (200) et correspondant à une région
de partie supérieure de la carte (130) à cir-
cuits arrière.

2. Système de refroidissement selon la revendication
1, un premier ensemble (310) de ventilateurs étant
disposé au niveau de la première sortie (212) d’air
et configuré pour admettre de l’air en provenance de
la première entrée (211) d’air et évacuer l’air par la
première sortie (212) d’air.

3. Système de refroidissement selon la revendication
1 ou 2, un deuxième ensemble (320) de ventilateurs
étant disposé au niveau de la deuxième sortie (222)
d’air et configuré pour admettre de l’air en provenan-
ce de la deuxième entrée (221) d’air et évacuer l’air
par la deuxième sortie (222) d’air.

4. Système de refroidissement selon la revendication
1, un premier écran anti-poussières étant disposé
au niveau de la première entrée (211) d’air et un
deuxième écran anti-poussières étant disposé au ni-
veau de la deuxième entrée (221) d’air.

5. Dispositif électronique, comportant une armoire
(200) et un ensemble (100) de cartes à circuits dis-
posé à l’intérieur de l’armoire (200), le dispositif élec-
tronique comportant le système de refroidissement
selon l’une quelconque des revendications 1 à 4.
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