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FINNED HEAT-EXCHANGE SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of International
Application No. PCT/CN2018/099032, filed on Aug. 6,
2018, which claims priority from Chinese Patent Applica-
tion No. 201720983947 .8 filed on Aug. 8, 2017, all of which
are hereby incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to the technical field of
heat-exchange system, and more particularly to a finned
heat-exchange system.

BACKGROUND

When some electrical devices (e.g., a stage light) are in
use, various electronic components therein, especially light
sources, will generate a large amount of heat. If the heat is
not transferred in time, it will be accumulated inside an
enclosure to cause the temperature to rise, and the excessive
temperature will affect the use effect and service life of the
lamp. When the stage light requires IP65 protection and thus
a housing is completely sealed, the temperature rise due to
heat accumulation will be more serious. Therefore, it is
necessary to efficiently reduce the internal environment
temperature of the stage light with high level of protection
with the housing completely sealed.

In the prior art, the internal heat is transferred to the
housing through internal forced circulation and then is
conducted to an outer surface of the enclosure through the
housing for natural heat dissipation so as to achieve the
transfer of internal heat to the external environment. In the
prior art, due to the limitation of the material of the housing
and the manufacturing process level, a common problem is
low heat exchange efficiency caused by large heat transfer
resistance and insufficient heat exchange area.

SUMMARY OF THE INVENTION

The present invention provides a finned heat-exchange
system, which is simple in structure, is convenient to use,
has a large heat exchange area, has high heat exchange
efficiency, and can extend the service life of a device to be
cooled.

According to the present invention, the finned heat-
exchange system comprises a heat dissipation chamber, a
fin, an air guide element and a base. The heat dissipation
chamber is isolated from the outside, and both the fin and the
air guide element are connected to the base; and the air guide
element and the fin are in communication with the heat
dissipation chamber through the base to dissipate heat from
the inside of the heat dissipation chamber. The outside is the
natural environment.

With the finned heat-exchange system being installed
inside a device to be cooled, when the device to be cooled
generates heat, the heat will enter the air guide element from
the heat dissipation chamber and will be dissipated by means
of the fin, and during heat dissipation, the heat dissipation
chamber and the air guide element can form a circulation
channel to increase the heat exchange area and improve the
heat exchange efficiency. The finned heat-exchange system
thus can extend the service life of the device to be cooled.
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Preferably, the air guide element is composed of several
air guide pipes. Further preferably, the air guide pipes are
embedded into the fin, and two ends of each of the air guide
pipes are in communication with the heat dissipation cham-
ber through the base. Still further preferably, the adjacent air
guide pipes are evenly disposed at equal intervals. With such
arrangement, heat can be evenly transferred into the air
guide pipe, thereby ensuring better dissipation of heat.

Preferably, the heat dissipation chamber comprises an air
inlet cavity and an air outlet cavity. With such arrangement,
when heat enters the air guide element from the air inlet
cavity, part of the heat will be dissipated to the outside via
the fin, the other part of the heat will continue to be
transferred into the air outlet cavity, and the heat flowing out
of the air outlet cavity can enter the air inlet cavity again,
thereby achieving the circulation of heat. Moreover, the
arrangement of the air inlet cavity and the air outlet cavity
can increase the length of the circulation channel, which
facilitates better circulation and dissipation of heat to the
outside.

Preferably, two ends of each of the air guide pipes are
respectively arranged inside the air inlet cavity and the air
outlet cavity. Such arrangement can ensure better transfer
and dissipation of heat.

Preferably, one end, at the air inlet cavity and/or the air
outlet cavity, of each of the air guide pipes can extend to any
position outside the air inlet cavity and/or the air outlet
cavity. Further preferably, all the air guide pipes are different
in length extending out of the air inlet cavity and/or the air
outlet cavity. Such arrangement can achieve better transfer
and dissipation of heat and bring a significant heat dissipa-
tion effect.

Preferably, each of the air guide pipes is provided with an
auxiliary air guide device at an extension end at the air inlet
cavity and/or the air outlet cavity. With such arrangement,
the heat generated by the device to be cooled can be
smoothly transferred into the air inlet cavity and the air
outlet cavity, which is convenient for the circulation of heat
in the circulation channel, thereby improving the heat dis-
sipation effect. The auxiliary air guide device can be an air
guide plate.

Preferably, the heat-exchange system further comprises a
first air-driving device provided at any position in an air
channel extension path of the air inlet cavity or the air outlet
cavity. The configuration of the first air-driving device can
enhance air convection inside the heat dissipation chamber.

Preferably, the heat-exchange system further comprises a
second air-driving device used for enhancing the efficiency
of heat exchange between the fin and the outside. Further
preferably, the second air-driving device has an air direction
parallel to the fin. With such arrangement, the heat-exchange
system can achieve better heat dissipation effect.

Compared with the prior art, the present invention can
achieve some beneficial effects. According to the finned
heat-exchange system of the present invention, the finned
heat-exchange system is typically installed inside a device to
be cooled, when the device to be cooled generates heat, the
heat can enter the air guide element from the heat dissipation
chamber and can be dissipated by means of the fin, and
during heat dissipation, the heat dissipation chamber and the
air guide element can form a circulation channel to increase
the heat exchange area and improve the heat exchange
efficiency. The finned heat-exchange system can extend the
service life of the device to be cooled.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded view of a finned heat-exchange
system according to an embodiment.
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FIG. 2 is a structural schematic diagram of a finned
heat-exchange system according to the embodiment.

FIG. 3 is a schematic diagram of the finned heat-exchange
system being installed inside a stage light to perform heat
exchange.

DETAILED DESCRIPTION OF EMBODIMENTS

In the present embodiment, a finned heat-exchange sys-
tem, with schematic diagrams as shown in FIGS. 1 and 2,
comprises a heat dissipation chamber, a fin 1, an air guide
element 2 and a base 4. The heat dissipation chamber is
isolated from the outside, and both the fin 1 and the air guide
element 2 are connected to the base 4; and the air guide
element 2 and the fin 1 are in communication with the heat
dissipation chamber through the base 4 to dissipate heat
from the inside of the heat dissipation chamber. The outside
is the natural environment.

The finned heat-exchange system can be installed inside
a device to be cooled. Particularly, in the present embodi-
ment, the device to be cooled is a stage light, and the finned
heat-exchange system is installed in an inner cavity 12 of the
light. When a light-emitting component of the stage light
generates heat, the heat will enter the air guide element 2
from the heat dissipation chamber and will be dissipated by
means of the fin 1, and during heat dissipation, the heat
dissipation chamber and the air guide element 2 can form a
circulation channel to increase the heat exchange area and
improve the heat exchange efficiency. The finned heat-
exchange system thus can extend the service life of the stage
light.

According to the present embodiment, the air guide
element 2 is composed of several air guide pipes. In this
embodiment, the air guide pipes are embedded into the fin
1, and two ends of each of the air guide pipes are in
communication with the heat dissipation chamber through
the base 4. The adjacent air guide pipes are evenly disposed
at equal intervals. With such arrangement, heat can be
evenly transferred into the air guide pipe, thereby ensuring
better dissipation of heat.

In addition, the heat dissipation chamber comprises an air
inlet cavity 6 and an air outlet cavity 5. With such arrange-
ment, when heat enters the air guide element 2 from the air
inlet cavity 6, part of the heat will be dissipated to the
outside via the fin 1, the other part of the heat will continue
to be transferred into the air outlet cavity 5, and the heat
flowing out of the air outlet cavity 5 can enter the air inlet
cavity 6 again, thereby achieving the circulation of heat.
Moreover, the arrangement of the air inlet cavity 6 and the
air outlet cavity 5 can increase the length of the circulation
channel, which facilitates better circulation and dissipation
of heat to the outside.

Two ends of each of the air guide pipes are respectively
arranged inside the air inlet cavity 6 and the air outlet cavity
5. Such arrangement can ensure better transfer and dissipa-
tion of heat.

In addition, one end, at the air inlet cavity 6 and/or the air
outlet cavity 5, of each of the air guide pipes can extend to
any position outside the air inlet cavity 6 and/or the air outlet
cavity 5. In this embodiment, all the air guide pipes are
different in length extending out of the air inlet cavity 6
and/or the air outlet cavity 5. Such arrangement can achieve
better transfer and dissipation of heat and bring a significant
heat dissipation effect.

Each of the air guide pipes is provided with an auxiliary
air guide device at an extension end at the air inlet cavity 6
and/or the air outlet cavity 5. With such arrangement, the
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heat generated by a light-emitting element can be smoothly
transferred into the air inlet cavity 6 and the air outlet cavity
5, which is convenient for the circulation of heat in the
circulation channel, thereby improving the heat dissipation
effect. The auxiliary air guide device is an air guide plate.

In addition, the heat-exchange system further comprises a
first air-driving device 7 provided at any position in an air
channel extension path of the air inlet cavity 6 or the air
outlet cavity 5. The configuration of the first air-driving
device 7 can enhance air convection inside the heat dissi-
pation chamber. In this embodiment, the first air-driving
device 7 is arranged at any position in the air channel
extension path of the air inlet cavity 6.

The heat-exchange system further comprises a second
air-driving device 9 for enhancing the efficiency of heat
exchange between the fin 1 and the outside. In this embodi-
ment, the second air-driving device 9 has an air direction
parallel to the fin 1. With such arrangement, the heat-
exchange system can achieve better heat dissipation effect.

The invention claimed is:

1. A finned heat-exchange system, comprising a heat
dissipation chamber, a fin, an air guide element and a base,
wherein the heat dissipation chamber is isolated from the
outside, and both the fin and the air guide element are
connected to the base; the air guide element and the fin are
in communication with the heat dissipation chamber through
the base to dissipate heat from an inside of the heat dissi-
pation chamber, and

wherein the air guide element is composed of several air

guide pipes, the several air guide pipes are embedded
into the fin, and two ends of each of the several air
guide pipes are in communication with the heat dissi-
pation chamber through the base.

2. The finned heat-exchange system according to claim 1,
wherein the several air guide pipes are evenly disposed at
equal intervals.

3. The finned heat-exchange system according to claim 1,
wherein the heat dissipation chamber comprises an air inlet
cavity and an air outlet cavity.

4. The finned heat-exchange system according to claim 3,
wherein two ends of each of the several air guide pipes are
respectively arranged inside the air inlet cavity and the air
outlet cavity.

5. The finned heat-exchange system according to claim 3,
wherein one end, at the air inlet cavity or the air outlet cavity,
of each of the several air guide pipes extends to any position
outside the air inlet cavity and/or the air outlet cavity.

6. The finned heat-exchange system according to claim 5,
wherein all the several air guide pipes are different in length
extending out of the air inlet cavity or the air outlet cavity.

7. The finned heat-exchange system according to claim 5,
wherein each of the several air guide pipes is provided with
an auxiliary air guide device at an extension end at the air
inlet cavity or the air outlet cavity.

8. The finned heat-exchange system according to claim 4,
further comprising a first air-driving device provided at any
position in an air channel extension path of the air inlet
cavity or the air outlet cavity, wherein the first air-driving
device is configurated for enhancing air convection inside
the heat dissipation chamber.

9. The finned heat-exchange system according to claim 8,
further comprising a second air-driving device for enhancing
efficiency of heat exchange between the fin and the outside.
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10. The finned heat-exchange system according to claim
9, wherein the second air-driving device has an air direction
parallel to the fin.



