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(57) ABSTRACT

A water-cooling module includes a main body. The main
body has a receiving space and a water room partitioning
board. The receiving space is partitioned by the water room
partitioning board into a pump chamber and a heat exchange
chamber. The pump chamber and the heat exchange chamber
communicate with each other through at least one communi-
cation section. A pump unit is disposed in the pump chamber.
A heat transfer unit is disposed in the heat exchange chamber.
A cooling fluid is filled up in the main body to circulate within
the pump chamber and the heat exchange chamber. The pump
unit is entirely immersed in the cooling fluid so that the
operation efficiency of the pump unit is enhanced and the
main body is thinned. Moreover, the problem of overheating
of the pump unit in operation is solved.
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WATER-COOLING MODULE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to a water-
cooling module, and more particularly to a water-cooling
module, which has higher heat dissipation performance and is
free from the problem of overheating of the internal pump
unit.

[0003] 2. Description of the Related Art

[0004] A conventional water-cooling thermal module
includes a heat sink made of copper or aluminum with good
thermal conductivity. One side of the heat sink is directly
attached to a heat generation component such as a central
processor for absorbing the heat generated by the central
processor. The other side of the heat sink transfers the heat to
a cooling fluid in the water-cooling thermal module. The heat
exchange efficiency of such structure is not good. This is
because the heat exchange or heat dissipation area between
the heat sink and the cooling fluid is too small. When the
cooling fluid quickly flows through the radiating fins of the
heat sink, the cooling fluid can hardly carry away the heat
absorbed by the radiating fins. In order to eliminate this
shortcoming, multiple column bodies or flow ways are dis-
posed on one side of the heat sink to enlarge the heat exchange
or heat dissipation area between the heat sink and the cooling
fluid. However, the heat dissipation performance can be only
slightly enhanced and the effect is still poor. As a result, the
heat can be hardly effectively dissipated and the heat dissipa-
tion efficiency is poor.

[0005] Moreover, in operation of the pump unit of the con-
ventional water-cooling module, the stator assembly will
generate heat. In addition, the stator assembly must be iso-
lated from the cooling fluid. Therefore, the stator assembly
itself can be only air-cooled to dissipate the heat. Such cool-
ing effect is poor. Accordingly, it often takes place that the
stator assembly burns out due to overheating. The problem of
overheating of the stator assembly will shorten the lifetime of
the water-cooling module.

[0006] Also, in the conventional water-cooling module, in
order to protect the stator assembly of the pump unit from
damage due to contact with the cooling fluid, the stator
assembly is positioned on outer side of the water-cooling
module, while the rotor assembly for driving the cooling fluid
to circulate within the water-cooling module is positioned
inside the water-cooling module corresponding to the stator
assembly. The magnetization between the stator assembly
and the rotor assembly takes place through the housing of the
water-cooling module so as to operate the rotor assembly. In
consideration of sufficient structural strength, the housing of
the water-cooling module must have a certain thickness.
Therefore, the rotor assembly and the stator assembly are
spaced from each other by a considerable distance due to the
thickness of the housing. This will affect the operation effi-
ciency of the pump unit. As a result, as a whole, the heat
dissipation performance of the water-cooling module will be
deteriorated.

SUMMARY OF THE INVENTION

[0007] It is therefore a primary object of the present inven-
tion to provide a water-cooling module, which has higher heat
dissipation performance.
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[0008] It is a further object of the present invention to
provide the above water-cooling module, which has longer
lifetime.

[0009] To achieve the above and other objects, the water-
cooling module of the present invention includes a main body.
The main body has a receiving space and a water room par-
titioning board. The receiving space is partitioned by the
water room partitioning board into a pump chamber and a
heat exchange chamber. The pump chamber and the heat
exchange chamber communicate with each other through at
least one communication section. A pump unit is disposed in
the pump chamber. A heat transfer unit is disposed in the heat
exchange chamber. A cooling fluid is filled up in the main
body to circulate within the pump chamber and the heat
exchange chamber.

[0010] Alternatively, the water-cooling module of the
present invention includes a main body, an outlet and a heat
transfer unit.

[0011] The main body has a receiving space. The receiving
space has a closed side and an open side and a water room
partitioning board. The receiving space is partitioned by the
water room partitioning board into a pump chamber and a
heat exchange chamber. A pump unit is connected to the
closed side. The water room partitioning board has a commu-
nication hole and a water passage. The water passage is con-
nected to an inlet on one side of the main body. A cooling fluid
is filled in the receiving space.

[0012] The outlet is disposed on one side of the main body,
which side is adjacent to the heat exchange chamber. The
outlet communicates with the heat exchange chamber.
[0013] The heat transfer unit has a heat absorption face and
aheat dissipation face. The heat dissipation face correspond-
ingly blocks the open side.

[0014] Inthe above water-cooling module, the rotor assem-
bly and the stator assembly of the pump unit are both arranged
in the same chamber so that the operation efficiency of the
pump unit is greatly increased and the heat dissipation per-
formance of the water-cooling module is enhanced. More-
over, the rotor assembly and the stator assembly of the pump
unit are together received in the pump chamber so that the
stator assembly is also cooled by the cooling fluid. Therefore,
the stator assembly will not overheat. In this case, the lifetime
of the water-cooling module is prolonged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The structure and the technical means adopted by
the present invention to achieve the above and other objects
can be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings, wherein:

[0016] FIG. 1 is a perspective exploded view of a first
embodiment of the water-cooling module of the present
invention;

[0017] FIG. 2 is a perspective sectional view of the first
embodiment of the water-cooling module of the present
invention;

[0018] FIG. 3 is a perspective sectional view of a second
embodiment of the water-cooling module of the present
invention;

[0019] FIG. 4 is a perspective sectional view of a third
embodiment of the water-cooling module of the present
invention;
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[0020] FIG. 5 is a perspective sectional view of a fourth
embodiment of the water-cooling module of the present
invention;

[0021] FIG. 6 is a perspective sectional view of a fifth
embodiment of the water-cooling module of the present
invention;

[0022] FIG.7 is a view showing the operation of the water-
cooling module of the present invention;

[0023] FIG. 8 is a perspective assembled view of a sixth
embodiment of the water-cooling module of the present
invention; and

[0024] FIG. 9 is a perspective sectional view of the pump
unit of still another embodiment of the water-cooling module
of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] Please referto FIGS. 1 and 2. FIG. 1 is a perspective
exploded view of a first embodiment of the water-cooling
module of the present invention. FIG. 2 is a perspective sec-
tional view of the first embodiment of the water-cooling mod-
ule of the present invention. According to the first embodi-
ment, the water-cooling module 1 of the present invention
includes a main body 11.

[0026] The main body 11 has a receiving space 111 and a
water room partitioning board 112. The receiving space 111 is
partitioned by the water room partitioning board 112 into a
pump chamber 113 and a heat exchange chamber 114. The
pump chamber 113 and the heat exchange chamber 114 com-
municate with each other through atleast one communication
section 115. A pump unit 12 is disposed in the pump chamber
113 and a heat transfer unit 13 is disposed in the heat
exchange chamber 114. A cooling fluid 2 is filled up in the
main body 11 to circulate within the pump chamber 113 and
the heat exchange chamber 114.

[0027] The communication section 115 has a first commu-
nication hole 1151 and a second communication hole 1152.
The first communication hole 1151 is aligned with the pump
unit 12, while the second communication hole 1152 is eccen-
tric to the pump unit 12.

[0028] The pump unit 12 has a rotor assembly 121 and a
stator assembly 122. The rotor assembly 121 and the stator
assembly 122 are together correspondingly disposed in the
pump chamber 113. The rotor assembly 121 has a shaft 1211,
afan impeller 1212 and atleast one bearing 1213. The bearing
1213 is connected with the fan impeller 1212. One end of the
shaft 1211 is rotatably connected with the bearing 1213,
while the other end of the shaft 1211 is assembled with the
main body 11. The fan impeller 1212 has multiple blades
1212a. The stator assembly 122 has multiple silicon steel
sheets 1221 and a substrate 1222. The silicon steel sheets
1221 are stacked and multiple windings 1223 are wound
around the silicon steel sheets 1221. The silicon steel sheets
1221 and the windings 1223 and the substrate 1222 are
enclosed in a waterproof structure layer 1224.

[0029] Please refer to FIG. 3, which is a perspective sec-
tional view of a second embodiment of the water-cooling
module of the present invention. The second embodiment is
partially identical to the first embodiment in structure and
thus will not be repeatedly described hereinafter. The second
embodiment is different from the first embodiment in that the
bearing 1213 of the rotor assembly 121 is assembled with the
main body 11. One end of the shaft 1211 is plug-in connected
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with the fan impeller 1212, while the other end of the shaft
1211 is rotatably connected with the bearing 1213.

[0030] Please refer to FIG. 4, which is a perspective sec-
tional view of a third embodiment of the water-cooling mod-
ule of the present invention. According to the third embodi-
ment, the water-cooling module 1 of the present invention
includes a main body 11 and a heat transfer unit 13.

[0031] The main body 11 has a receiving space 111. The
receiving space 111 has a closed side 1111 and an open side
1112 and a water room partitioning board 112. The receiving
space 111 is partitioned by the water room partitioning board
112 into a pump chamber 113 and a heat exchange chamber
114. A pump unit 12 is connected to the closed side 1111. The
water room partitioning board 112 has a communication hole
1121, a water passage 1122 and a water inlet 1123. One end of
the water passage 1122 is connected to an inlet 116 on one
side of the main body 11. The other end of the water passage
1122 communicates with the water inlet 1123. A cooling fluid
2 is filled in the receiving space 111. An outlet 117 is disposed
on one side of the main body 11, which side is adjacent to the
heat exchange chamber 114. The outlet 117 communicates
with the heat exchange chamber 114.

[0032] The heat transfer unit 13 has a heat absorption face
131 and a heat dissipation face 132. The heat dissipation face
132 correspondingly blocks the open side 1112.

[0033] The pump unit 12 is composed of a rotor assembly
121 and a stator assembly 122. The rotor assembly 121 and
the stator assembly 122 are correspondingly together dis-
posed in the pump chamber 113. The rotor assembly 121 has
a shaft 1211, a fan impeller 1212 and at least one bearing
1213. The bearing 1213 is assembled with the fan impeller
1212. One end of the shaft 1211 is rotatably connected with
the bearing 1213, while the other end of the shaft 1211 is
connected with the main body 11. The fan impeller 1212 has
multiple blades 12124. The stator assembly 122 has multiple
silicon steel sheets 1221 and a substrate 1222. The silicon
steel sheets 1221 are stacked and multiple windings 1223 are
wound around the silicon steel sheets 1221. The silicon steel
sheets 1221 and the windings 1223 and the substrate 1222 are
enclosed in a waterproof structure layer 1224.

[0034] The communication hole 1121 of the water room
partitioning board 112 is eccentric to the rotor assembly 121.
[0035] Please refer to FIG. 5, which is a perspective sec-
tional view of a fourth embodiment of the water-cooling
module of the present invention. The fourth embodiment is
partially identical to the third embodiment in structure and
thus will not be repeatedly described hereinafter. The fourth
embodiment is different from the third embodiment in that the
bearing 1213 of the rotor assembly 121 is assembled with the
main body 11. One end of the shaft 1211 is plug-in connected
with the fan impeller 1212, while the other end of the shaft
1211 is rotatably connected with the bearing 1213.

[0036] Please refer to FIG. 6, which is a perspective sec-
tional view of a fifth embodiment of the water-cooling mod-
ule of the present invention. The fifth embodiment is partially
identical to the third embodiment in structure and thus will
not be repeatedly described hereinafter. The fifth embodiment
is different from the third embodiment in that the closed side
1111 of the main body 11 further has an opening 1111a. An
upper cover 14 is mated with the opening 1111a. The pump
unit 12 is connected to the main body 11. The water room
partitioning board 112 is integrally formed with the main
body 11. The water passage 1122 extends in the water room
partitioning board 112 in a radial direction of the main body
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11 to connect with the inlet 116. The communication hole
1121 passes through the water room partitioning board 112 in
an axial direction of the main body 11 in communication with
the pump chamber 113 and the heat exchange chamber 114.

[0037] Please refer to FIG. 7 as well as FIGS. 4 to 6. In the
third to fifth embodiments, the cooling fluid 2 flows from the
inlet 116 through the water passage 1122 of the water room
partitioning board 112 and the water inlet 1123 into the pump
chamber 113. The blades 1212a of the rotor assembly 121 of
the pump unit 12 drive the cooling fluid 2 to the communica-
tion hole 1121 to flow into the heat exchange chamber 114.
Then heat exchange takes place between the cooling fluid 2
and the heat dissipation section 1311 disposed in the heat
exchange chamber 114. Finally, the cooling fluid 2 is
exhausted from the main body 11 through the outlet 117,
which is disposed on one side of the main body 11 in com-
munication with the heat exchange chamber 114.

[0038] Please refer to FIG. 8, which is a perspective
assembled view of a sixth embodiment of the water-cooling
module of the present invention. The sixth embodiment is
partially identical to the third embodiment in structure and
thus will not be repeatedly described hereinafter. The sixth
embodiment is different from the third embodiment in that the
water-cooling module 1 further includes a heat dissipation
unit 3, a first tube body 4 and a second tube body 5. The heat
dissipation unit 3 communicates with the outlet 117 and inlet
116 of the main body 11 via the first and second tube bodies
4, 5 (with reference to FIG. 4).

[0039] The heat dissipation unit 3 is a cold row having
multiple radiating fins 31 on outer side. The heat dissipation
unit 3 has an internal liquid flow ways 32 in which a cooling
fluid 2 is filled (with reference to FIG. 2). After exhausted
from the main body 11, the cooling fluid 2 further flows to the
heat dissipation unit 3 to dissipate the heat so as to enhance
heat dissipation performance.

[0040] In the first to sixth embodiments, the heat transfer
unit 13 is made of a material selected from a group consisting
of copper, aluminum and good thermal conductor.

[0041] The heat transfer unit 13 further has a heat dissipa-
tion section 1311 protruding from the heat dissipation face
131. The heat dissipation section 1311 has multiple radiating
fins 1311a defining therebetween at least one flow way
13115.

[0042] In the water-cooling module 1 of the present inven-
tion, the rotor assembly 121 and stator assembly 122 of the
pump unit 12 for driving the internal cooling fluid 2 are
together arranged in the pump chamber 113 of the water-
cooling module 1. That is, the pump unit 12 is entirely
immersed in the cooling fluid 2. In addition, the stator assem-
bly 122 of the pump unit 12 is enclosed in a waterproof
structure layer 1224 for protecting the silicon steel sheets
1221, the substrate 1222 and the windings 1223 of the stator
assembly 122. The waterproof structure layer 1224 is quite
thin so that the distance between the stator assembly 122 and
the rotor assembly 121 is shortened. In this case, the magnetic
loss caused in magnetization between the rotor assembly 121
and the stator assembly 122 is reduced so as to enhance the
rotational efficiency of the pump unit 12.

[0043] Moreover, the stator assembly 122 is also immersed
in the cooling fluid 2 and cooled by the cooling fluid 2 so that
the problem of overheating of the stator assembly of the pump
unit that exists in the conventional stator assembly is solved.
In this case, the pump unit is prevented from burning out.
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[0044] Please now refer to FIG. 9, which is a perspective
sectional view of the pump unit of still another embodiment
of the water-cooling module of the present invention. Also
referring to FIGS. 1 to 8, in this embodiment, the pump unit
12 includes a rotor assembly 121 and a stator assembly 122
arranged around the rotor assembly 121. The pump unit 12 of
this embodiment is also applicable to the above embodiments
of the water-cooling module. The rotor assembly 121 and the
stator assembly 122 are correspondingly disposed in the
pump chamber 113. The rotor assembly 121 has a shaft 1211,
afan impeller 1212 and atleast one bearing 1213. The bearing
1213 is assembled with the fan impeller 1212. One end of the
shaft 1211 is rotatably connected with the bearing 1213,
while the other end of the shaft 1211 is connected with the
main body 11 (with reference to FIGS. 1 to 7). The fan
impeller 1212 has multiple blades 1212a. The stator assembly
122 has multiple silicon steel sheets 1221 and a substrate
1222. The silicon steel sheets 1221 are stacked and multiple
windings 1223 are wound around the silicon steel sheets
1221. The silicon steel sheets 1221 and the windings 1223
and the substrate 1222 are enclosed in a waterproof structure
layer 1224. The stator assembly 122 has a central opening
1225. The fan impeller 1322 has a fan impeller main body
12125. The fan impeller main body 12125 is correspondingly
positioned in the opening 1225 without contacting therewith.
A magnetic member 123 is further disposed between the
outer circumference of the fan impeller main body 12126 and
the wall of the opening 1225.

[0045] The present invention has been described with the
above embodiments thereof and it is understood that many
changes and modifications in the above embodiments can be
carried out without departing from the scope and the spirit of
the invention that is intended to be limited only by the
appended claims.

What is claimed is:

1. A water-cooling module comprising a main body, the
main body having a receiving space and a water room parti-
tioning board, the receiving space being partitioned by the
water room partitioning board into a pump chamber and a
heat exchange chamber, the pump chamber and the heat
exchange chamber communicating with each other through at
least one communication section, a pump unit being disposed
in the pump chamber, a heat transfer unit being disposed in
the heat exchange chamber, a cooling fluid being filled up in
the main body to circulate within the pump chamber and the
heat exchange chamber.

2. The water-cooling module as claimed in claim 1,
wherein the communication section has a first communica-
tion hole and a second communication hole, the first commu-
nication hole being aligned with the pump unit, while the
second communication hole being eccentric to the pump unit.

3. The water-cooling module as claimed in claim 1,
wherein the pump unit has a rotor assembly and a stator
assembly, the rotor assembly and the stator assembly being
correspondingly together disposed in the pump chamber, the
rotor assembly having a shaft, a fan impeller and at least one
bearing, the bearing being assembled with the main body, one
end of the shaft being rotatably connected with the bearing,
while the other end of the shaft being connected with the fan
impeller, the fan impeller having multiple blades, the stator
assembly having multiple silicon steel sheets and a substrate,
the silicon steel sheets being stacked and multiple windings
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being wound around the silicon steel sheets, the silicon steel
sheets and the windings and the substrate being enclosed in a
waterproof structure layer.

4. The water-cooling module as claimed in claim 1,
wherein the pump unit has a rotor assembly and a stator
assembly, the rotor assembly and the stator assembly being
correspondingly together disposed in the pump chamber, the
rotor assembly having a shaft, a fan impeller and at least one
bearing, the bearing being assembled with the fan impeller,
one end of a shaft being plug-in connected with the main
body, while the other end of the shaft being rotatably con-
nected with the bearing, the fan impeller having multiple
blades, the stator assembly having multiple silicon steel
sheets and a substrate, the silicon steel sheets being stacked
and multiple windings being wound around the silicon steel
sheets, the silicon steel sheets and the windings and the sub-
strate being enclosed in a waterproof structure layer.

5. The water-cooling module as claimed in claim 1,
wherein the heat transfer unit is made of a material selected
from a group consisting of copper, aluminum and good ther-
mal conductor, the heat transfer unit having a heat dissipation
section protruding from a heat dissipation face of the heat
transfer unit, the heat dissipation section having multiple
radiating fins defining therebetween at least one flow way.

6. The water-cooling module as claimed in claim 1,
wherein the pump unit includes a rotor assembly and a stator
assembly arranged around the rotor assembly, the rotor
assembly and the stator assembly being correspondingly dis-
posed in the pump chamber, the rotor assembly having a shaft,
a fan impeller and at least one bearing, the bearing being
assembled with the fan impeller, one end of the shaft being
rotatably connected with the bearing, while the other end of
the shaft being connected with the main body, the fan impeller
having multiple blades, the stator assembly having multiple
silicon steel sheets and a substrate, the silicon steel sheets
being stacked and multiple windings being wound around the
silicon steel sheets, the silicon steel sheets and the windings
and the substrate being enclosed in a waterproof structure
layer, the stator assembly having a central opening, the fan
impeller having a fan impeller main body, the fan impeller
main body being correspondingly positioned in the opening
without contacting therewith, a magnetic member being fur-
ther disposed between an outer circumference of the fan
impeller main body and a wall of the opening.

7. A water-cooling module comprising:

a main body, the main body having a receiving space, the
receiving space having a closed side and an open side
and a water room partitioning board, the receiving space
being partitioned by the water room partitioning board
into a pump chamber and a heat exchange chamber, a
pump unit being connected to the closed side, the water
room partitioning board having a communication hole, a
water passage and a water inlet, the water passage being
connected to an inlet on one side of the main body, a
cooling fluid being filled in the receiving space;

an outlet disposed on one side of the main body, which side
is adjacent to the heat exchange chamber, the outlet
communicating with the heat exchange chamber; and

a heat transfer unit having a heat absorption face and a heat
dissipation face, the heat dissipation face correspond-
ingly blocking the open side.

8. The water-cooling module as claimed in claim 7,

wherein the pump unit includes a rotor assembly and a stator
assembly, the rotor assembly having a shaft, a fan impeller
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and at least one bearing, the bearing being assembled with the
main body, one end of the shaft being rotatably connected
with the bearing, while the other end of the shaft being con-
nected with the fan impeller, the fan impeller having multiple
blades, the stator assembly having multiple silicon steel
sheets and a substrate, the silicon steel sheets being stacked
and multiple windings being wound around the silicon steel
sheets, the silicon steel sheets and the windings and the sub-
strate being enclosed in a waterproof structure layer.

9. The water-cooling module as claimed in claim 7,
wherein the pump unit includes a rotor assembly and a stator
assembly, the rotor assembly having a shaft, a fan impeller
and at least one bearing, the bearing being assembled with the
fan impeller, one end of the shaft being plug-in connected
with the main body, while the other end of the shaft being
rotatably connected with the bearing, the fan impeller having
multiple blades, the stator assembly having multiple silicon
steel sheets and a substrate, the silicon steel sheets being
stacked and multiple windings being wound around the sili-
con steel sheets, the silicon steel sheets and the windings and
the substrate being enclosed in a waterproof structure layer.

10. The water-cooling module as claimed in claim 7,
wherein the heat transfer unit is made of a material selected
from a group consisting of copper, aluminum and good ther-
mal conductor, the heat transfer unit having a heat dissipation
section protruding from a heat dissipation face of the heat
transfer unit, the heat dissipation section having multiple
radiating fins defining therebetween at least one flow way.

11. The water-cooling module as claimed in claim 7,
wherein the communication hole of the water room partition-
ing board is eccentric to the rotor assembly.

12. The water-cooling module as claimed in claim 7, fur-
ther comprising a heat dissipation unit, a first tube body and a
second tube body, the heat dissipation unit communicating
with the outlet and the inlet of the main body via the first and
second tube bodies.

13. The water-cooling module as claimed in claim 7,
wherein the main body further has an opening, an upper cover
being mated with the opening to form the closed side.

14. The water-cooling module as claimed in claim 13,
wherein the water room partitioning board is integrally
formed with the main body.

15. The water-cooling module as claimed in claim 13,
wherein the water passage extends in the water room parti-
tioning board in a radial direction of the main body to connect
with the inlet, the communication hole passing through the
water room partitioning board in an axial direction of the
main body in communication with the pump chamber and the
heat exchange chamber.

16. The water-cooling module as claimed in claim 7,
wherein the pump unit includes a rotor assembly and a stator
assembly arranged around the rotor assembly, the rotor
assembly and the stator assembly being correspondingly
together disposed in the pump chamber, the rotor assembly
having a shaft, a fan impeller and at least one bearing, the
bearing being assembled with the fan impeller, one end of the
shaft being rotatably connected with the bearing, while the
other end of the shaft being connected with the main body, the
fan impeller having multiple blades, the stator assembly hav-
ing multiple silicon steel sheets and a substrate, the silicon
steel sheets being stacked and multiple windings being
wound around the silicon steel sheets, the silicon steel sheets
and the windings and the substrate being enclosed in a water-
proof structure layer, the stator assembly having a central
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opening, the fan impeller having a fan impeller main body, the
fan impeller main body being correspondingly positioned in
the opening without contacting therewith, a magnetic mem-
ber being further disposed between an outer circumference of
the fan impeller main body and a wall of the opening.

#* #* #* #* #*

Aug. 7,2014



