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(57) ABSTRACT 

A liquid cooling module has a sealed unit and a heat dissipat 
ing module connected by multiple flexible pipes. The sealed 
unit has a contacting Surface attached to an electronic ele 
ment. The heat dissipating module has a radiator, coolant 
tanks and a pump all mounted compactly together. The radia 
tor has multiple fins and tubes to allow the coolant to flow 
through and dissipate heat and may have a fan to increase 
airflow. The coolant tank is formed on the radiator. The pump 
circulates the coolant along the coolant pipes. Accordingly, 
the liquid cooling module has a compact structure and the 
coolant pipes are flexible, so the liquid cooling module can be 
mounted simply in a computer case, and is installed easily by 
home users and professionals alike. 
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LIQUID 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 module that can cool 
a processor of a computer efficiently, is compact and easily 
fitted to a computer case. 
0003 2. Description of Related Art 
0004 As computer hardware is developing rapidly to pro 
vide faster performance, processor overheating is becoming a 
significant problem. 
0005. The most common solution for cooling a computer 
processor is to use a heat dissipater utilizing air, Such as a fan, 
a heat sink assembly or a combination therein to take away 
heat generated by the computer processor. However, as com 
puter hardware becomes faster and Smaller, more heat is 
generated by the processor. Therefore, conventional heat dis 
sipaters using air are being replaced by heat dissipaters using 
a coolant and may comprise a sealed unit, a coolant, multiple 
rigid pipes, a pump, a radiator and a tank. The sealed unit is 
mounted adjacent to the processor and is sealed against cool 
ant leakage. The coolant is a non-flammable coolant. The 
pipes are rigid, full of the coolant and connect the compressor 
to the sealed unit that the coolant passes over to remove heat. 
Then the coolant passes through the pipes to the coolant tank 
and onto the radiator where excess heat is removed from the 
coolant. The coolant in the radiator then flows to the com 
pressor to complete another cooling cycle. 
0006. However, the radiator, coolant tank and compressor 
are separately mounted in a computer case and connected to 
each other using the rigid pipes. In such an arrangement, the 
structure may be complicated to install and occupies much 
space. Installation is further complicated since the rigid pipes 
must be tailored to correct lengths during installation, espe 
cially since any coolant leaks may damage the computer or 
Surrounding area. The complicated installation is therefore, 
performed by professionals and prevents many home users 
from upgrading to this technology. 
0007 To overcome the shortcomings, the present inven 
tion provides a liquid cooling module to obviate or mitigate 
the aforementioned problems. 

SUMMARY OF THE INVENTION 

0008. The main objective of the present invention is to 
provide a liquid cooling module having excellent cooling 
capability and is compact and easily adjustable to fit a variety 
of computer cases. 
0009. To achieve the objective, the liquid cooling module 
in accordance with the present invention comprises a sealed 
unit, a heat dissipating module, and multiple flexible pipes 
connected between the sealed unit and the heat dissipating 
module to allow coolant to flow inside. 
0010. The sealed unit has a contacting surface attached to 
an electronic component of a computer to absorb heat. 
0011. The heat dissipating module has a radiator, coolant 
tanks and a pump all mounted compactly together. The radia 
tor has multiple fins and tubes to allow the coolant to flow 
through and dissipate heat and may comprise a fan to increase 
airflow. The coolant tank is formed on the radiator. The pump 
circulates the coolant along the coolant pipes. Accordingly, 
the liquid cooling module has a compact structure, because 
the coolant pipes are flexible, the liquid cooling module is 
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mounted simply in a computer case, and is installed easily by 
home users or professionals alike. 
0012. 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 

0013 FIG. 1 is a perspective view of a liquid cooling 
module in accordance with the present invention; 
0014 FIG. 2 is an exploded perspective view of the liquid 
cooling module in FIG. 1; 
0015 FIG. 3 is a cross sectional rear view of the liquid 
cooling module in FIG. 1; and 
0016 FIG. 4 is a cross sectional top view of the liquid 
cooling module in FIG. 1; and 
0017 FIG. 5 is a perspective view of the liquid cooling 
module in FIG. 1, shown mounted in a computer casing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

(0018. With reference to FIG.5, an electronic element (61) 
may be a processor mounted in a computer casing (60) and 
has an upper Surface. 
(0019. With further reference to FIGS. 1 to 4, a liquid 
cooling module in accordance with present invention com 
prises a sealed unit (30), a heat dissipating module, an outlet 
pipe (50) and an inlet pipe (51). 
0020. The sealed unit (30) has multiple fasteners (31), a 
chamber, a contacting surface (330), a lid, an outlet seat (32), 
an inlet seat (35), a mounting board (33) and multiple inner 
fins (34). 
0021. The fasteners (31) are mounted through the sealed 
unit (30) to hold the sealed unit (30) in contact with the 
electronic element (61) and each may be implemented with a 
spring. The chamber is formed inside the sealed unit (30). The 
outlet seat (32) and the inlet seat (35) are formed separately 
through the lid of the sealed unit (30) and communicate with 
the chamber. The mounting board (33) is mounted sealably on 
the lid, and may be metal. The contacting surface (330) is 
formed on the sealed unit (30), may be on the mounting board 
and is in contact with the upper Surface of the electronic 
element (61) to absorb heat. The inner fins (34) are formed on 
the mounting board (33) in the chamber of the sealed unit (30) 
0022. The heat dissipating module is connected to the 
sealed unit (30) and comprises a radiator (10), a fan (20), an 
upper tank (13), a lower tank (40) and a pump (46). 
0023 The radiator (10) is mounted on the lower tank (40) 
and has a front, a rear, a top, a bottom, a bottom cover (45), 
multiple tubes (12) and multiple fins (11). The bottom cover 
(45) is mounted sealably on the bottom of the radiator. The 
tubes (12) may be metal, are formed parallelly to each other 
from the top to the bottom of the radiator, may be between the 
upper and lower tanks (13.40) and through the bottom cover 
and each tube (12) has a flow channel (120) and two sides. 
Each flow channel (120) is formed longitudinally through 
each tube (12) to allow coolant to flow inside. The fins (11) are 
mounted perpendicularly to and adjacent to both sides of each 
tube (12) and increase heat dissipating efficiency of each tube 
(12). 
0024. The fan (20) is securely mounted adjacent to the 
front of the radiator (10) to increase airflow through the fins 
(11) of the radiator (10) to increase heat dissipation. 
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0025. The upper tank (13) is mounted securely on the top 
of the radiator (10) and has a top and a barrier (14) and may 
further have a coolant input (18) and a cap (17). The barrier 
(14) is mounted securely in the upper tank (13), to separate the 
tubes (12) into two equal groups of warm tubes (12) and cold 
tubes (12) and defining a warm chamber (15) and a cold 
chamber (16) that communicate respectively with corre 
sponding flow channels (120) of the warm and cold tubes 
(12). The coolant input (18) is formed through the top of the 
upper tank (13) for adding coolant and may be threaded. The 
cap (17) is securely mounted detachably on the coolant input 
(18) of the upper tank (13) and may be threaded and corre 
spond to the threaded coolant input (18). 
0026. The lower tank (40) is mounted securely on the 
bottom of the radiator (10) and sealably to the bottom cover 
(45) and has a side wall (41), an inlet (411), an outlet (410) 
and a partition (42). The inlet (411) and the outlet (410) are 
separately formed through the side wall (41). The partition 
(42) is mounted securely in the lower tank (40) to define a cool 
chamber (43) and a hot chamber (44). 
0027. The cool chamber (43) communicates with half of 
the flow channels (120) of the warm and cold tubes (12) 
0028. The hot chamber (44) communicates with half of the 
flow channels (120) of the warm tubes (12) and with the inlet 
(411). 
0029. The pump (46) may be an impeller, a compressor or 
the like, is mounted on the radiator (10), is mounted in the 
cool chamber (43) of the lower tank (40) and has a pump case 
(47) and a pump assembly. The pump case (47) has a top 
Surface, a pump chamber, a pump exhaust (470), a pump inlet 
(472) and a pump partition (471). 
0030 The pump partition (471) is mounted sealably in the 
cool chamber (43), between the bottom cover (45) of the 
radiator (12) and the pump case (47). The pump chamber is 
defined between the pump case (47), pump partition (471) 
and bottom cover (45) of the radiator (12) and communicates 
with half of the cold tubes (12). The pump inlet (472) is 
formed through the top surface of the pump case (47) and 
communicates with the pump chamber. The pump exhaust 
(470) is formed on and protrudes from the pump case (47), 
communicates with the pump chamber via the pump inlet 
(472) and is mounted sealably in the outlet (410) of the lower 
tank (40) 
0031. The pump assembly is mounted sealably on the 
pump case (47) and has an impeller (48) and a driver (49). The 
impeller (48) is mounted rotatably in the pump case (47) and 
has multiple spiral vans (480). The driver (49) drives the 
impeller (48) to rotate and thereby pumps the coolant from the 
pump chamber through the pump exhaust (470) to the outlet 
(410) of the lower tank (40). 
0032. The outlet pipe (50) is flexible and is connected 
between the sealed unit (30) and the heat dissipating module, 
may has two ends be respectively connected to the outlet seat 
(32) of the sealed unit (30) and pass through the outlet (410) 
of the lower tank (40) to connect to the pump exhaust (470). 
0033. The inlet pipe (51) is flexible and is connected 
between the sealed unit (30) and the heat dissipating module, 
may be between the inlet seat (35) of the sealed unit (30), and 
the inlet (411) of the lower tank (40). 
0034. With reference to FIGS. 3 and 4, coolant such as 
water, distilled water, a dielectric solvent or the like well 
known in the art is added, may be through the coolant input 
(18) to fill the tubes and pipes. The pump (46) forces the 
coolant out of the pump exhaust (470) of the pump (46), 
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passes through the outlet pipe (50) and enters the sealed unit 
(30). The coolant passes through the chamber of the sealed 
unit (30) and absorbs heat from the mounting board (33), then 
passes through the inlet pipe (51) and enters the hot chamber 
(44) of the lower tank (40). 
0035. With further reference to FIG. 3, the coolant inside 
the hot chamber (44) of the lower tank (40) flows up the flow 
channels (120) of one half of the warm tubes (12) and is 
cooled by air flow enhanced by the fan (20) and enters the 
warm chamber (15), before flowing down the other half of the 
warm tubes (12) and is further cooled until reaching the cool 
chamber (43). Then the coolant flows through one half of the 
warm tubes (12), is again cooled until entering the cold cham 
ber (16). The coolant flows through the other half of the cold 
tubes (12), is further cooled and enters the pump chamber, 
where the coolant is forced out of the pump chamber. There 
fore, the coolant is thoroughly cooled before being used to 
cool again, this greatly enhances efficiency of heat dissipat 
1ng. 

0036. With further reference to FIG. 5, because the pipes 
(50.51) are flexible, the sealed unit (30) of the liquid cooling 
module can be easily and conveniently mounted onto the 
electronic element (61) of the casing (60). Since, the pump 
(47), radiator (12), fan (20) and coolant upper and lower tanks 
(13.40) are all formed together this unit is both compact and 
easily installed. Therefore, the liquid cooling module in 
accordance with the present invention is compact and conve 
nient to use. 

0037 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 module comprising 
a sealed unit having 

a chamber being formed inside the sealed unit; and 
a contacting Surface being formed on the sealed unit to 

absorb heat; 
a heat dissipating module comprising 

a radiator having multiple tubes and fins being mounted 
perpendicularly to and adjacent to both sides of each 
tube: 

a pump communicating with the radiator; 
an outlet pipe being flexible and connected between the 

sealed unit and the heat dissipating module; and 
an inlet pipe being flexible and connected between the 

sealed unit and the heat dissipating module. 
2. The liquid cooling module as claimed in claim 1, 

wherein the radiator of the heat dissipating module has 
a front; 
a rear, 
a top; 
a bottom; and 
the tubes being formed parallelly to each other from the top 

to the bottom of the radiator, and each tube having a flow 
channel formed longitudinally through the tube. 
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3. The liquid cooling module as claimed in claim 2, 
wherein the heat dissipating module further has 

a bottom cover mounted sealably on the bottom of the 
radiator, 

an upper tank being mounted securely on the top of the 
radiator and having 
a top; and 
a barrier being mounted securely in the upper tank to 

separate the tubes into two equal groups of warm 
tubes and cold tubes and defining a warm chamber 
and a cold chamber that communicate respectively 
with corresponding flow channels of the warm and 
cold tubes; 

a lower tank being mounted on the bottom of the radiator 
and sealably on the bottom cover and having 
a side wall; 
an inlet being formed through the side wall; 
an outlet being formed through the side wall; 
a partition being mounted securely in the lower tank and 

defining 
a cool chamber communicating with half of the flow 

channels of the warm and cold tubes; and 
a hot chamber communicating with the other half of 

the flow channels of the warm tubes and the inlet; 
wherein the tubes are further formed between the upper 

and lower tanks and through the bottom cover; and 
the pump is mounted in the cool chamber and further has 

a pump case having 
a top surface; 
a pump partition being mounted Sealably in the cool 

chamber between the bottom cover and the pump 
case, 

a pump chamber being defined between the pump 
case, pump partition and bottom cover and commu 
nicating with half of the cold tubes; 

a pump inlet being formed through the top Surface of 
the pump case and communicating with the pump 
chamber; 

a pump exhaust being formed on and protruding from 
the pump case, communicating with the pump 
chamber via the pump inlet and being mounted 
sealably in the outlet of the lower tank; and 

wherein the inlet pipe is further connected to the inlet of the 
lower tank; and 

the outlet pipe is further connected to the outlet of the lower 
tank. 
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4. The liquid cooling module as claimed in claim 3, 
wherein the pump is an impeller pump having a pump assem 
bly mounted in the pump case. 

5. The liquid cooling module as claimed in claim 4. 
wherein the heat dissipating module further comprising a fan 
being securely mounted adjacent to the front of the radiator to 
increase airflow flowing through the fins of the radiator to 
increase heat dissipation. 

6. The liquid cooling module as claimed in claim 5. 
wherein the sealed unit further has 

a lid; 
a mounting board being mounted Sealably on the lid; 
and multiple inner fins being formed on the mounting 

board in the chamber of the sealed unit; 
wherein the contacting Surface is formed on the mounting 

board. 
7. The liquid cooling module as claimed in claim 6. 

wherein 
the sealed unit further has an outlet seat and an inlet seat 

being formed separately through the lid of the sealed 
unit and communicating with the chamber; 

wherein the outlet pipe is further connected to the outlet 
seat of the sealed unit; and 

the inlet pipe is further connected to the inlet seat of the 
sealed unit. 

8. The liquid cooling module as claimed in claim 7. 
wherein 

the upper tank further has 
a coolant input being formed through the top of the upper 

tank for adding coolant; and 
a cap being securely mounted detachably on the coolant 

input of the upper tank. 
9. The liquid cooling module as claimed in claim 8. 

wherein 
the coolant input of the upper tank is threaded; and 
the cap is threaded to correspond to the coolant input. 
10. The liquid cooling module as claimed in claim 7. 

wherein the pump assembly further has 
an impeller being mounted rotatable in the pump case and 

having multiple spiral vans; and 
a driver driving the impeller to rotate. 
11. The liquid cooling module as claimed in claim 10, 

wherein the mounting board of the sealed unit is metal. 
12. The liquid cooling module as claimed in claim 10, 

wherein the sealed unit further has multiple fasteners being 
mounted through the sealed unit. 
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