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HEAT SINK

FIELD OF THE INVENTION

[66¢1] The present invention relates to a heat sink for dissipating heat from an

electrical device, such as a switch gear, a circuit breaker and a transform.

BACKGROUND OF THE INVENTION

[6662] Electronic devices such as switchgears, circuit breakers and transforms often
generate a large quantity of heat during the operation thereof. If the heat is not
properly dissipated, the efficiency of the electronic devices will be lowered and the
devices may be burned out. Therefore, a heat sink has become an indispensable part of
modern electronic devices. Also, how to provide a high efficiency heat sink is always

a hot topic in the field of electronic industry.

{6683] Various heat sinks for dissipating the heat generated by the electronic devices
have been proposed and examples can be found in U.S. Patent publication No.
US2004141290 and U.S. Patent publication No. 2008144279. In U.S. Patent
publication No. US2004141290, the heat sink includes a base and a plurality of fins
provided on the surface of the base in parallel to each other, and a protrusion is provided
on the surface of the base to dissipate more heat without increasing the height of the
heat sink. In U.S. Patent publication No. 2008144279, the heat sink includes a base
including a first base end face, a second base end face and a plurality of fins arranged
on a surface of the base in parallel to each other, and distal ends of the fins are arranged
on the surface of the base so that the distal ends of the fins outside a central area of the
first base end face are located further from the first base end face than the distal ends of
the fins located in the central area of the first base end face. With such configuration as
described in U.S. Patent publication No. 2008144279, the velocity of air between fins is

uniformed and thus heat dissipation performance can be improved.

SUMMARY OF THE INVENTION

[6684] An object of the present invention is to provide a heat sink capable of

efficiently dissipating heat from an electrical device.
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[6685] According to an aspect of the present invention, a heat sink for dissipating
heat from an electrical device includes a base having a generally flat top surface; a
plurality of fins arranged on the top surface of the base such that a running direction of
the fins is oblique to an in-flow direction of heat flow; and a plurality of channels

defined between each two adjacent fins.

[6686] Further, the plurality of fins includes one set of fins in which all fins are

oblique in a same direction with respect to the in-flow direction of heat flow .

[6647]  Further, the plurality of fins includes a first set of fins and a second set of fins
arranged on the top surface of the base side by side, and the fins in the first set of fins
and the fins in the second set of fins extend vector components in opposite directions
with respect to the in-flow direction of heat flow to form a plurality of pairs of inverted
“V” shaped fins.

[6668]  Further, the height of a portion of the base on which one single set of fins are
arranged to be about 1.5 to 2.5 times of the width of that portion.

[66¢9] Further, the width of each channel in a direction perpendicular to a running
direction of the channel is configured to be about 1.0 to 2.0 times of the thickness of

each fin in a direction perpendicular to the running direction of the fins.

[6618] Further, the oblique angle at which the fins are oblique with respect to the

in-flow direction of heat flow is in a range of 30° to 45° .

{6611}  Further, the oblique angle at which the fins in the first set of fins are oblique
with respect to the in-flow direction of heat flow is in a range of 30° to 45° , and the
oblique angle at which the fins in the second set of fins are oblique with respect to the

in-flow direction of heat flow is in a range of -30° to -45° .

[6612] According to the aspects of this invention, since the fins are oblique, the
surface area of the fins, i.e., the area of dissipation, is larger than that in the case that the
fins are parallel to the in-flow direction of heat flow and thus the heat transfer efficiency
can be improved. Furthermore, with the oblique fins, when air flow through the
channels, the thermodynamic effect can be improved and more efficient dissipation of
the heat can be achieved. In particularly, in the case of the inverted “V” shaped fins, a
convergent heat flow will be produced and thus a divergent heat flow can be creating
such that the thermodynamic effect can be further improved and higher heat efficiency

can be obtained.
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BRIEF DESCRIPTION OF THE DRAWINGS

[6613] The illustrated Figures are used to further explain the present invention and
constitute a part of the application, and the schematic embodiments and the description
thereof are used to construct the present invention and do not constitute the limit to the

present invention. In the Figures:

[6614] Figure 1 is a perspective view of a heat sink according to an embodiment of

the present invention;

[6615] Figures 2 is a plan view of the heat sink according the embodiment of the

present invention;

[6616] Figures 3 is a perspective view of a heat sink according to another

embodiment of the present invention; and

[6617] Figures 4 is a plan view of the heat sink according to another embodiment of

the present invention.

DETAILED DESCRIPTION OF THE INVENTION

{6618] The embodiments of the present invention will be explained in conjunction

with accompanying figures in detailed.

[6619] Figures 1 and 2 show an embodiment of a heat sink 10 for dissipating heat
from an electrical device of the present invention. Figure 1 is a perspective view of the
heat sink 10 according to the embodiment. Figure 2 is a plan view of the heat sink 10

of according to the embodiment.

[6620] As shown in Figures 1 and 2, the heat sink 10 for dissipating heat from an
electrical device such as a switch gear, a circuit breaker or a transformer (not shown)
includes a base 20 having a generally flat top surface 21 and a lateral side 22, a plurality
of fins 40 arranged on the top surface 21 of the base 20 such that a running direction of
the fins 40 is oblique to an in-flow direction A of heat flow. , and a plurality of channels
60 defined between each two adjacent fins 40. The in-flow direction A is a direction in

which the heat flow outside of the heat sink 10 flow in the channels 60 at the inlets 61
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of the channels 60, which can be determined by a convectional heat flow or a forced
heat flow forced by a fan (not shown). In the case that the heat sink is in a vertical
state, the convectional heat flow is always vertically directed. In the case that the heat
flow is forced by the fan, the forced heat flow can be directed in any direction
depending on the arrangement of the fan. For example, in this embodiment, the in-flow
direction A is a vertically downward direction forced by the fan and therefore the
plurality of fins 40 arranged on the top surface 21 of the base 20 in such a matter as to

be oblique also with respect to the lateral side 22 of the heat sink 10.

[6621] In this embodiment, the base 20 has a substantially rectangular shape. At least
one hole 23 (in this embodiment, one) is provided in the base 20 so as to assemble the
heat sink 10 on the electrical device. For example, the heat sink 10 is assembled on
the electrical device by using screws (not shown) through the hole 23 of the base 20 and
holes (not shown) provided in the electrical device. Although in this embodiment the
base is substantially rectangular shape and the heat sink is attached to the electrical
device by screws, it would of course be possible to adapt any other suitable shape base

and any other suitable attaching method as desired.

{6622]  The plurality of fins 40 form one set of fins in which all fins are oblique in a
same direction with respect to the in-flow direction A of heat flow in particular to the
lateral side 22. In view of air flow, it is advantageous to arrange the fins to be parallel
to each other. For the purpose of efficiently dissipating heat, it is advantageous to
design the dimensions of the base 20, the fins 40 and the channel 60 in the following
manner. For the sake of convenient, in this embodiment, the up-down direction in the
paper which is here also the direction along the lateral side 22 is defined as the height
direction of the base 20. The left-right direction in the paper which is in this
embodiment also the direction along the side of the base 20 perpendicular to the lateral
side 22 is defined as the width direction of the base 20. The height H of a portion of
the base 20 on which the fins 40 are arranged are about 1.5 to 2.5 times of the width W
of that portion. The width S of each channel 60 in a direction perpendicular to a
running direction of the channel 60 is configured to be about 1.0 to 2.0 times of the
thickness T of each fin 40 in a direction perpendicular to the running direction of the
fins 40. The oblique angle o at which the fins are oblique with respect to the in-flow

direction A of heat flow or the lateral side 22 is in a range of 30° to 45° .

[6623] Figures 3 and 4 show another embodiment of a heat sink 100 for dissipating
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heat from an electrical device of the present invention. Figure 3 is a perspective view
of the heat sink 100 of the embodiment. Figure 4 is a plan view of the heat sink 100 of
the embodiment. For the sake of clarity, in Figures 3 and 4, the same members as
those in the embodiment described above are denoted by the same reference numerals,

and description thereof is omitted.

[6624] Asshown in Figures 3 and 4, the heat sink 100 includes a plurality of fins 400
consisting of two sets of fins, i.e., the first set of fins 410 and the second set of fins 420.
Specifically, the first set of fins 410 and the second set of fins 420 are arranged on the
top surface 21 of the base 20 side by side and the fins in the first set of fins 410 and the
fins in the second set of fins 420 extend vector components in opposite directions with
respect to the in-flow direction A of heat flow to form a plurality of pairs of inverted

“V” shaped fins or a plurality of pairs of inverted “V” shaped channels.

[6625] In view of air flow, it is advantageous to arrange the fins in one and the same
set of fins to be parallel to each other. For the purpose of efficiently dissipating heat, it
is advantageous to design the dimensions of the base 20, the fins 400 and the channel 60
in the following manner. For the sake of convenient, in this embodiment, the up-down
direction in the paper which is in that embodiment parallel to the direction along the
lateral side 22 is defined as the height direction of the base 20. The left-right direction
which is in that embodiment parallel to the direction along the side of the base 20
perpendicular to the lateral side 22 is defined as the width direction of the base 20.
The height H of a portion of the base 20 on which a single set of fins 410, 420 are
arranged are about 1.5 to 2.5 times of the width W of that portion. The width S of each
channel 60 in a direction perpendicular to a running direction of the channel 60 is
configured to be about 1.0 to 2.0 times of the thickness T of each fin in a direction
perpendicular to the running direction of the fins. The oblique angle o at which the
first set of fins 410 are oblique with respect to the in-flow direction A of heat flow or in
this embodiment also with respect to the lateral side 22 is in a range of 30° to 45° .
The oblique angle B at which the second set of fins 420 are oblique with respect to the
in-flow direction A of heat flow or in this embodiment also with respect to the lateral

side 22 is in arange of -30° to -45°

[6626] In use, the heat sink 10, 100 is attached to the electrical product, e.g., by using
screws through the holes 23 of the base 20 and holes (not shown) provided in the
electrical device. The air flows through the channels 60. Since the fins 40, 400 are
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oblique, the surface area of the fins, i.e., the area of dissipation, is larger than that in the
case that the fins are parallel to the in-flow direction A of heat flow and thus the heat
transfer efficiency can be improved. Furthermore, with the oblique fins, when air
flows through the channels 60, the thermodynamic effect can be improved and more
efficient dissipation of the heat can be achieved. In particularly, in the case of the
inverted “V” shaped fins, a convergent heat flow will be produced and thus a divergent
heat flow can be creating such that the thermodynamic effect can be further improved

and high heat transfer efficiency can be obtained.

[6627] The above-discussed embodiments are only used to explain and describe the
principle of the present invention. It can be appreciated that the present invention is
not limited to the described embodiments. For those skilled in the art, various
modifications and variations may be made without departing from the sprit and scope of
the present invention. For example, three or more sets of fins with oblique fins may be
arranged on the base. These modification and variation will be covered within the
protection scope of the present invention. Therefore, the protection scope of the present

invention will be defined by the claims.
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CLAIMS

What is claimed is:

1. A heat sink (10, 100) for dissipating heat from an electrical device comprising:
a base (20) having a generally flat top surface (21);

a plurality of fins (40, 400) arranged on the top surface (21) of the base (20) such
that a running direction of the fins (40, 400) is oblique to an in-flow direction (A) of

heat flow; and a plurality of channels (60) defined between each two adjacent fins (40,
400).

2. The heat sink according to Claim 1, wherein the plurality of fins (40) comprise one
set of fins in which all fins are oblique in a same direction with respect to the in-flow

direction (A) of heat flow.

3. The heat sink according to Claim 1, wherein the plurality of fins (400) comprise a
first set of fins (410) and a second set of fins (420) arranged on the top surface (21) of
the base (20) side by side, the fins in the first set of fins (410) and the fins in the second
set of fins (420) extend vector components in opposite directions with respect to the
in-flow direction (A) of heat flow to form a plurality of pairs of inverted “V” shaped

fins.

4. The heat sink according to any one of Claims 1 to 3, wherein the height (H) of a
portion of the base (20) on which one single set of fins (40, 410, 420) are arranged to be
about 1.5 to 2.5 times of the width (W) of that portion.

5. The heat sink according to any one of Claims 1 to 3, wherein the width (S) of each
channel (60) in a direction perpendicular to a running direction of the channel (60) is
configured to be about 1.0 to 2.0 times of the thickness (T) of each fin (40) in a
direction perpendicular to the running direction of the fins (40, 400).

6. The heat sink according to Claims 1 or 2, wherein the oblique angle () at which the
fins (40) are oblique with respect to the in-flow direction (A) of heat flow is in a range
of 30° to45° .

7. The heat sink according to Claims 1 or 3, wherein the oblique angle () at which the
fins in the first set of fins (410) are oblique with respect to the in-flow direction (A) of
heat flow is in a range of 30° to 45° , and the oblique angle (B ) at which the fins in
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the second set of fins (420) are oblique with respect to the in-flow direction (A) of heat

flow is in a range of -30° to -45° .

8. The heat sink according to any one of Claims 1 to 3, wherein the base (20) has a

substantially rectangular shape.

9. The heat sink according to any one of Claims 1 to 3, wherein at least one hole (23) is

provided in the base (20) for assembling the heat sink (10) on the electrical device.

10. The heat sink according to any one of Claims 1 to 3, wherein the fins in each set of
fins (40, 410, 420) are parallel to each other.

11. The heat sink according to any one of the preceding Claims, wherein the heat sink

comprises a lateral side (22);

a plurality of fins (40, 400) arranged on the top surface (21) of the base (20) such that a
running direction of the fins (40, 400) is oblique to the lateral side (22).

12. The heat sink according to Claim 11, wherein the direction along the lateral side (22)
is defined as the height direction of the base (20) and the direction along the side of the
base (20) perpendicular to the lateral side (22) is defined as the width direction of the
base (20), the height (H) of a portion of the base (20) on which the set of fins (40, 410,
420) are arranged to be about 1.5 to 2.5 times of the width (W) of that portion.
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