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(57) ABSTRACT 

A liquid cooling system has a thermoelectric cooling mod 
ule, a heat dissipating assembly, a Water block and multiple 
?exible guide tubes With liquid ?oWs inside. The thermo 
electric cooling module has a cold surface and a hot surface. 
The Water block has a contacting surface attached to a 
processor of a computer. The guide tubes are mounted 
between the thermoelectric cooling module, the heat dissi 
pating assembly and the Water block. With the thermoelec 
tric cooling module, the liquid cooling system can cool a 
processor of computer hardWare With high efficiency, and is 
able to dissipate extraordinary heat generated by the pro 
cessor. 
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LIQUID COOLING SYSTEM WITH 
THERMOELETRIC COOLING MODULE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a cooling system, 
and more particularly to a liquid cooling system With 
thermoelectric cooling module that can cool a processor of 
a computer more ef?ciently, and dissipate much more of 
extraordinary heat generated by the processor 
[0003] 2. Description of Related Art 
[0004] Since computer hardWare is developed rapidly and 
provides high performance, as a result, there is a signi?cant 
problem of computer processor overheating. 
[0005] The most common solution for cooling a Working 
computer processor is to use a heat dissipating fan or a heat 
dissipating ?n assembly to take aWay heat generated by the 
computer processor. Mostly, the heat dissipating fan or heat 
dissipating ?n assembly is mounted securely in a case of the 
computer hardWare and has air or Water as coolant to How 
through and to absorb heat. 
[0006] HoWever, as the function of the computer hardWare 
becomes more ef?cient, more heat is generated by the 
processor. Current solutions based on passive fan or ?n 
assembly are only just able to cope With the heat generated 
by the conventional computer and may unable to dissipate 
extraordinary heat generated by the processor of the modern 
computer. 
[0007] Furthermore, the components of the conventional 
heat dissipating fan or heat dissipating ?n assembly are 
connected by rigid tubes, such that if the computer cases 
having electronic elements in different positions, the heat 
dissipating fan or heat dissipating ?n assembly may be 
troublesome to mount in the cases. 

[0008] To overcome the shortcomings, the present inven 
tion provides a liquid cooling system With thermoelectric 
cooling module to obviate or mitigate the aforementioned 
problems. 

SUMMARY OF THE INVENTION 

[0009] The main objective of the present invention is to 
provide a liquid cooling system With thermoelectric cooling 
module having larger cooling capability and is adjustable to 
?t computer cases having electronic element in difference 
positions. 
[0010] To achieve the objective, the liquid cooling system 
in accordance With the present invention comprises a ther 
moelectric cooling, module, a heat dissipating assembly, a 
Water block and multiple ?exible guide tubes With liquid 
?oWs inside. 
[0011] The thermoelectric cooling module has a cold 
surface and a hot surface to transfer heat from the cold 
surface to the hot surface. 
[0012] The heat dissipating assembly has a tube and a tube 
to dissipate heat and has a fan to accelerate heat dissipation. 
[0013] The Water block has a contacting surface attached 
to a processor of a computer and has tWo connectors. One of 
the connectors is connecting to the tube of the heat dissi 
pating assembly via guide tubes mounted through the hot 
surface. The other connector is connecting to the tube of the 
heat dissipating assembly via guide tubes mounted through 
the cold surface. 
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[0014] With such an arrangement, heat generated by the 
processor is quickly absorbed by the liquid. Then, the liquid 
takes heat aWay from the processor to the heat dissipating 
assembly for dissipation. Additionally, When the liquid pass 
through the hot surface, the liquid absorbs the heat of the hot 
surface transferred from the cold surface so as to reduce the 
temperature of the hot surface and to prevent the thermo 
electric cooling module from burning. 
[0015] With activity of the thermoelectric cooling module, 
the liquid cooling system in accordance With the present 
invention can cool a processor of computer hardWare more 
high e?iciently, and is able to dissipate much more of 
extraordinary heat generated by the processor. 
[0016] OtherWise, because the guide tubes are ?exible, the 
components of the liquid cooling system can be mounted in 
the case at Will, such that the liquid cooling system in 
accordance With the present invention provides more con 
venience to use. 

[0017] Other objectives, advantages and novel features of 
the invention Will become more apparent from the folloWing 
detailed description When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a perspective vieW of a ?rst embodiment 
of a liquid cooling system With thermoelectric cooling 
module in accordance With the present invention; 
[0019] FIG. 2 is a partially exploded perspective vieW of 
the liquid cooling system in FIG. 1; 
[0020] FIG. 3 is a perspective vieW of a second embodi 
ment of a liquid cooling system in accordance With the 
present invention; and 
[0021] FIG. 4 is a perspective vieW of a third embodiment 
of a liquid cooling system in accordance With the present 
invention. 
[0022] FIG. 5 is a perspective vieW of a fourth embodi 
ment of a liquid cooling system in accordance With the 
present invention. 
[0023] FIG. 6 is a perspective vieW of a ?fth embodiment 
of a liquid cooling system in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0024] With reference to FIGS. 1 to 6, the liquid cooling 
system With thermoelectric cooling module in accordance 
With present invention comprises a thermoelectric cooling 
module (10), a Water block (50), a heat dissipating assembly 
(60), a pressure increasing device (40), a ?rst guide tube 
(7011), a second guide tube (70b), a third guide tube (700), a 
fourth guide tube (70d), a ?fth guide tube (70e), an optional 
sixth guide tube (70]), an optional seventh guide tube (70g), 
an optional eighth guide tube (70h) and an optional pressure 
increasing cooling device (80). 
[0025] The thermoelectric cooling module (10) has tWo 
electrical Wires, a cold surface (11) and a hot surface (12) 
being respectively attached to a cold plate (20) and a hot 
plate (30) to transfer the heat from the cold surface (11) to 
the hot surface (12). The cold plate being a holloW plate, 
Wherein the cold plate (20) has tWo joint pipes (21)(22) 
communicated With tWo opposite sides thereof, and a cold 
exchanging surface attached to the cold surface (11) of the 
cooling module (10). The hot plate (30) being a holloW plate, 
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wherein the hot plate (30) has tWo joint pipes (31)(32) 
communicated With tWo opposite sides thereof, and a hot 
exchanging surface attached to the hot surface (12) of the 
cooling module (10). 
[0026] The Water block (50) has a receiving space formed 
therein, and a joint head (51), a joint head (52) and a 
contacting surface (53) respectively disposed on an outside 
portion thereof. 
[0027] The heat dissipating assembly (60) alloWing to 
dissipate heat of the ?uid ?oWing inside the heat dissipating 
assembly to loWer the temperature of the ?uid and comprises 
an outlet chamber (63), an inlet chamber (64), a ?n assembly 
(61) and a fan (62). Ache chambers (63)(64) are formed 
oppositely on tWo sides of the ?n assembly (61). The inlet 
chamber (64) has a tube (640). The outlet chamber (63) has 
a tube (630). The ?n assembly (61) has a rear, a plurality of 
plates (611) and a plurality of ?ns (610). The plates (611) are 
mounted securely betWeen the outlet chamber (63) and the 
inlet chamber (64) in an interval and parallel to each other. 
Each plate (611) has a channel (612) formed through the 
plate (611) to communicate the outlet chamber (63) and the 
inlet chamber (64). The ?ns (610) are respectively mounted 
securely betWeen the plates (611), each ?n (610) has a 
surface attached to the adjacent plates (611). The fan (62) is 
mounted securely in the rear of the ?n assembly (61) to 
generate air?oW ?oWing through the ?ns (610) of the ?n 
assembly (61) to accelerate heat dissipation. 
[0028] The pressure increasing device (40) may be turbine 
or compressor, has tWo tubes (41)(42) for increasing pres 
sure for ?uid inside the tubes (41)(42) and pressuriZing the 
liquid ?oW. 
[0029] The guide tubes (70a)(70b)(70c)(70d)(70e)(70f) 
(70g)(70h) are ?exible and may be made of rubber or 
metallic. The ?rst guide tube (70a) is mounted betWeen the 
tube (630) of the outlet chamber (63) of the heat dissipating 
assembly (60) and the joint pipe (21) of the cold plate (20). 
The second guide tube (70b) is mounted betWeen the joint 
pipe (22) of the cold plate (20) and the tube (41) of the 
pressure increasing device (40). The third guide tube (700) 
is mounted betWeen the tube (42) of the pressure increasing 
device (40) and the joint head (51) of the Water block (50). 
The fourth guide tube (70d) is mounted betWeen the joint 
head (52) of the Water block (50) and the joint pipe (31) of 
the hot plate (30). The ?fth guide tube (70e) is mounted 
betWeen the joint pipe (32) of the hot plate (30) and the tube 
(640) of the heat dissipating assembly (60). 
[0030] With liquid ?ll inside the liquid cooling system in 
accordance With the present invention, the pressure increas 
ing device (40) can pressuriZe and make the liquid to recycle 
in the liquid cooling system. 
[0031] With reference to FIG. 1 and 2, the cold liquid 
?oWs out from the tube (630) of the heat dissipating assem 
bly (63), passes through the cold plate (20), is pressed by the 
pressure increasing device (40) and enters the Water block 
(50). With the cold liquid passing through the cold plate 
(20), the liquid Will be quickly cooled doWn by the cold 
surface (11) of the thermoelectric cooling module (10), such 
that the cold liquid can e?iciently absorb the heat generated 
by a process attached to the Water block (60). Then, the cool 
liquid ?oWs into the tube (640) of the heat dissipating 
assembly (60) through the hot plate (30). 
[0032] Such that, heat generated by the processor can be 
quickly absorbed and dissipated by the liquid cooled by the 

Jul. 19, 2007 

cold surface (11) of the thermoelectric cooling module (10) 
in the Water block (50) With the contacting surface (53) 
attached to the processor. 
[0033] Additionally, When the liquid pass through the hot 
plate (30), the liquid absorbs heat of the hot surface (12) 
transferred from the cold surface (11) so as to loWer the 
temperature of the hot surface (12) to prevent the thermo 
electric cooling module (10) from overheat. Finally, the 
liquid Will be cooled When the liquid ?oWs into the heat 
dissipating assembly (60) via the tube (640). 
[0034] With further reference to FIG. 3, in the second 
embodiment, the fourth and ?fth guide tubes (70d)(70e) and 
the hot plate (30) are replaced by the sixth guide tube (70]). 
The sixth guide tube (70]) is ?exible, may be made of rubber 
or metallic and connects the joint head (52) of the Water 
block (50) to the tube (640) of the heat dissipating assembly 
(60). Such that recycling of the liquid is faster and average 
temperature of the liquid may be loWer. 
[0035] With further reference to FIG. 4, in the third 
embodiment, the pressure increasing device (40) and the 
Water block (50) aforementioned are integrated into a pres 
sure increasing cooling device (80). The pressure increasing 
cooling device (80) pressuriZes liquid ?oW and has tWo 
tubes (81,82) and a contacting surface (53) attached to a 
processor of a computer. Such that the second guide tube 
(70b) connects the joint pipe (22) of the cold plate (20) to the 
tube (81). The sixth guide tube (70]) connects the tube (82) 
to the tube (640) of the heat dissipating assembly (60). With 
such an arrangement, the liquid cooling system in accor 
dance With the present invention is more compact. 
[0036] With further reference to FIG. 5, in the fourth 
embodiment, the second guide tube (70b) connects the joint 
pipe (22) of the cold plate (20) to the tube (81) of the 
pressure increasing cooling device (80). The seventh guide 
tube (70g) connects the tube (82) to the joint pipe (21) of the 
cold plate (20). With such an arrangement, the liquid cooling 
system in accordance With the present invention is much 
more compact. 

[0037] OtherWise, aforementioned pressure increasing 
cooling device (80) may be replace by said Water block (50), 
such the second guide tube (70b) connects the joint pipe (22) 
of the cold plate (20) to the joint head (51) of the Water block 
(50). The seventh guide tube (70g) connects the joint head 
(52) to the joint pipe (21) of the cold plate (20). 
[0038] Wherein one of the joint heads of the Water block 
connects With one side the cold plate via a guide tube and the 
other joint head of the Water block connects With the other 
side of the cold plate via a guide tube. 
[0039] Furthermore, With reference to FIG. 6, in the ?fth 
embodiment, the eighth guide tube (70h) connects the joint 
pipe (22) to the joint pipe (21) of the cold plate (20). With 
such an arrangement, electronic component can directly 
mounted on the eighth guide tube (70h) and dissipate heat 
via liquid recycling in the eighth guide tube (70h). 
[0040] To sum up, the liquid cooling system in accordance 
With the present invention may used to cool processors of 
computer hardWare With high e?iciency, and is able to 
dissipate much more extraordinary heat generated by the 
processor. 
[0041] OtherWise, because the guide tubes (70a)(70b) 
(70c)(70d)(70e)(70j) are ?exible, the components of the 
liquid cooling system can be mounted in the case at desire, 
such that the liquid cooling system in accordance With the 
present invention provides more convenience to use. 
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[0042] Even though numerous characteristics and advan 
tages of the present invention have been set forth in the 
foregoing description together With details of the structure 
and function of the invention, the disclosure is illustrative 
only. Changes may be made in detail especially in matters of 
shape, siZe and arrangement of parts Within the principles of 
the invention to the full extent indicated by the broad general 
meaning of the terms in Which the appended claims are 
expressed. 
What is claimed is: 
1. A liquid cooling system comprising 
a cooling module having a cold surface, a hot surface, and 
tWo electrical Wires; 

a cold plate being a holloW plate, Wherein the cold plate 
has tWo joint pipes communicated With tWo opposite 
sides thereof, and a cold exchanging surface attached to 
the cold surface of the cooling module; 

a hot plate being a holloW plate, Wherein the hot plate has 
tWo joint pipes communicated With tWo opposite sides 
thereof, and a hot exchanging surface attached to the 
hot surface of the cooling module; 

a pressure increasing device having tWo tubes for increas 
ing pressure for ?uid inside the tubes; 

a Water block having 
a receiving space formed therein; and 
tWo joint heads and a contacting surface respectively 

disposed on an outside portion thereof; and 
a heat dissipating assembly alloWing to dissipate heat of 

the ?uid ?oWing inside the heat dissipating assembly to 
loWer the temperature of the ?uid; 

Wherein one of the tubes of the pressure increasing device 
connects With the joint pipe of the cold plate via a guide 
tube and the other joint pipe of the cold plate connects 
With the heat dissipating assembly via a guide tube; 

Wherein the other tube of the pressure increasing device 
connects With one joint head of the Water block and the 
other joint head of the block connects With one joint 
pipe of the hot plate via a guide tube; 

Wherein the other joint pipe of the hot plate connects With 
the heat dissipating assembly via a guide tube. 

2. The liquid cooling system as claimed in claim 1, 
Wherein the heat dissipating assembly comprises 

an outlet chamber and an inlet chamber being formed 
oppositely; 

tWo tubes being respectively formed on the inlet chamber 
and the outlet chamber; and 

a ?n assembly having 
a rear; 

a plurality of plates being mounted securely betWeen 
the outlet chamber and the inlet chamber in an 
interval and parallel to each other, each of the 
plurality of plate having a channel formed through 
the plate to communicate the outlet chamber and the 
inlet chamber; and 

a plurality of ?ns being respectively mounted securely 
betWeen the plates, each of the plurality of ?n having 
a surface attached to the adjacent plates; and 

a fan being mounted securely in the rear of the ?n 
assembly. 

3. The liquid cooling system as claimed in claim 1, 
Wherein the guide tubes are made of rubber. 

4. The liquid cooling system as claimed in claim 1, 
Wherein the guide tubes are made of metallic, 
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5. A liquid cooling system comprising 
a cooling module connecting having a cold surface, a hot 

surface, and tWo electrical Wires; 
a cold plate being a holloW plate, Wherein the cold plate 

has tWo joint pipes communicated With tWo opposite 
sides thereof, and a cold exchanging surface attached to 
the cold surface of the cooling module; 

a hot plate being a holloW plate, Wherein the hot plate has 
tWo joint pipes communicated With tWo opposite sides 
thereof, and a hot exchanging surface attached to the 
hot surface of the cooling module; 

a pressure increasing cooling device having a receiving 
space formed therein; and tWo joint heads and a con 
tacting surface respectively disposed on an outside 
portion thereof alloWing to increase pressure of ?uid 
inside the tubes; and 

a heat dissipating assembly alloWing to dissipate heat of 
the ?uid ?oWing inside the heat dissipating assembly to 
loWer the temperature of the ?uid; 

Wherein one of the tubes of the pressure increasing 
cooling device connects With the joint pipe of the cold 
plate via a guide tube and the other joint pipe of the cold 
plate connects With the heat dissipating assembly via a 
guide tube; 

Wherein the other tube of the pressure increasing cooling 
device connects With the heat dissipating assembly via 
a guide tube. 

6. The liquid cooling system as claimed in claim 5, 
Wherein the heat dissipating assembly comprises 

an outlet chamber and an inlet chamber being formed 
oppositely; 

tWo tubes being respectively formed on the inlet chamber 
and the outlet chamber; and 

a ?n assembly having 
a rear; 

a plurality of plates being mounted securely betWeen 
the outlet chamber and the inlet chamber in an 
interval and parallel to each other, each of the 
plurality of plate having a channel formed through 
the plate to communicate the outlet chamber and the 
inlet chamber; and 

a plurality of ?ns being respectively mounted securely 
betWeen the plates, each of the plurality of ?n having 
a surface attached to the adjacent plates; and 

a fan being mounted securely in the rear of the ?n 
assembly. 

7. The liquid cooling system as claimed in claim 5, 
Wherein the guide tubes are made of rubber. 

8. The liquid cooling system as claimed in claim 5, 
Wherein the guide tubes are made of metallic. 

9. A liquid cooling system comprising 
a cooling module having a cold surface and a hot surface; 
a cold plate being a holloW plate, Wherein the cold plate 

has a cold exchanging surface attached to the cold 
surface of the cooling module; and 

a Water block having 

a receiving space formed therein; and 
tWo joint heads and a contacting surface respectively 

disposed on an outside portion thereof; and 
Wherein one of the joint heads of the Water block connects 

With one side of the cold plate via a guide tube and the 
other joint head of the Water block connects With the 
other side of the cold plate via a guide tube. 
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10. The liquid cooling system as claimed in claim 12, 
wherein the guide tubes are made of rubber. 

11. The liquid cooling system as claimed in claim 12, 
Wherein the guide tubes arc made of metallic. 

12. A liquid cooling system comprising 
a cooling module having a cold surface and a hot surface; 
a cold plate being a holloW plate, Wherein the cold plate 

has a cold exchanging surface attached to the cold 
surface of the cooling module; and 

a pressure increasing cooling device having a receiving 
space formed therein; and tWo joint heads and a con 
tacting surface respectively disposed on an outside 
portion thereof alloWing to increase pressure of ?uid 
inside the tubes; 

Wherein one of the tubes of the pressure increasing 
cooling device connects With one side the cold plate via 
a guide tube and the other tube of the pressure increas 
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ing cooling device connects With the other side of the 
cold plate via a guide tube. 

13. The liquid cooling system as claimed in claim 12, 
Wherein the guide tubes are made of rubber. 

14. The liquid cooling system as claimed in claim 12, 
Wherein the guide tubes are made of metallic. 

15. A liquid cooling system comprising 
a thermoelectric cooling module having 

a hot surface; and 
a cold surface attached With a cold plate having 
tWo joint pipes connecting to each other via at least 

one guide tube. 
16. The liquid cooling system as claimed in claim 15, 

Wherein the guide tubes are made of rubber. 
17. The liquid cooling system as claimed in claim 15, 

Wherein the guide tubes are made of metallic. 

* * * * * 


