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COOLING SYSTEM FOR A COMPUTER 
SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a cooling system for 
a central processing unit (CPU) or other processing unit of a 
computer system. More speci?cally, the invention relates to a 
liquid-cooling system for a mainstream computer system 
such as a PC. 

[0002] During operation of a computer, the heat created 
inside the CPU or other processing unit must be carried aWay 
fast and ef?ciently, keeping the temperature Within the design 
range speci?ed by the manufacturer. As an example of cool 
ing systems, various CPU cooling methods exist and the most 
used CPU cooling method to date has been an air-cooling 
arrangement, Wherein a heat sink in thermal contact With the 
CPU transports the heat aWay from the CPU and as an option 
a fan mounted on top of the heat sink functions as an air fan for 
removing the heat from the heat sink by bloWing air through 
segments of the heat sink. This air-cooling arrangement is 
suf?cient as long as the heat produced by the CPU is kept at 
today’s level, hoWever it becomes less useful in future cooling 
arrangements When considering the development of CPUs 
since the speed of a CPU is said to double perhaps every 18 
months, thus increasing the heat production accordingly. 
[0003] Another design used today is a CPU cooling 
arrangement Where cooling liquid is used to cool the CPU by 
circulating a cooling liquid inside a closed system by means 
of a pumping unit, and Where the closed system also com 
prises a heat exchanger past Which the cooling liquid is cir 
culated. 

[0004] A liquid-cooling arrangement is more ef?cient than 
an air-cooling arrangement and tends to loWer the noise level 
of the cooling arrangement in general. HoWever, the liquid 
cooling design consists of many components, Which 
increases the total installation time, thus making it less desir 
able as a mainstream solution. With a trend of producing 
smaller and more compact PCs for the end-users, the greater 
amount of components in a typical liquid-cooling arrange 
ment is also undesirable. Furthermore, the many components 
having to be coupled together incurs a risk of leakage of 
cooling liquid from the system. 

SUMMARY OF INVENTION 

[0005] It may be one object of the invention to provide a 
small and compact liquid-cooling solution, Which is more 
e?icient than existing air-cooling arrangements and Which 
can be produced at a loW cost enabling high production vol 
umes. It may be another object to create a liquid-cooling 
arrangement, Which is easy-to-use and implement, and Which 
requires a loW level of maintenance or no maintenance at all. 
It may be still another object of the present invention to create 
a liquid-cooling arrangement, Which can be used With exist 
ing CPU types, and Which can be used in existing computer 
systems. 
[0006] This object may be obtained by a cooling system for 
a computer system, said computer system comprising: 

[0007] at least one unit such as a central processing unit 
(CPU) generating thermal energy and said cooling sys 
tem intended for cooling the at least one processing unit, 
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[0008] a reservoir having an amount of cooling liquid, 
said cooling liquid intended for accumulating and trans 
ferring of thermal energy dissipated from the processing 
unit to the cooling liquid, 

[0009] a heat exchanging interface for providing thermal 
contact betWeen the processing unit and the cooling 
liquid for dissipating heat from the processing unit to the 
cooling liquid, 

[0010] a pump being provided as part of an integrate 
element, said integrate element comprising the heat 
exchanging interface, the reservoir and the pump, 

[0011] said pump intended for pumping the cooling liq 
uid into the reservoir, through the reservoir and from the 
reservoir to a heat radiating means, 

[0012] said heat radiating means intended for radiating 
thermal energy from the cooling liquid, dissipated to the 
cooling liquid, to surroundings of the heat radiating 
means. 

[0013] By providing an integrate element, it is possible to 
limit the number of separate elements of the system. HoW 
ever, there is actually no need for limiting the number of 
elements, because often there is enough space Within a cabi 
net of a computer system to encompass the different indi 
vidual elements of the cooling system. Thus, it is surprisingly 
that, at all, any attempt is conducted of integrating some of the 
elements. 

[0014] In possible embodiments according to this aspect of 
the invention, the entire pump is placed inside the reservoir 
With at least an inlet or an outlet leading to the liquid in the 
reservoir. In an alternative embodiment the pump is placed 
outside the reservoir in the immediate vicinity of the reservoir 
and Wherein at least an inlet or an outlet is leading directly to 
the liquid in the reservoir. By placing the pump inside the 
reservoir or in the immediate vicinity outside the reservoir, 
the integrity of the combined reservoir, heat exchanger and 
pump is obtained, so that the element is easy to employ in neW 
and existing computer systems, especially mainstream com 
puter systems. 
[0015] In a preferred embodiment, the pumping member of 
the pump and a driven part of the motor of the pump, such as 
a rotor of en electrical motor, is placed inside the reservoir 
embedded in the cooling liquid, and Wherein a stationary part 
of the motor of the pump, such as a stator of an electrical 
motor, is placed outside the reservoir. By having the driven 
part of the motor placed inside the reservoir submerged in the 
cooling liquid and the stationary part of the motor outside the 
reservoir, there is no need for encapsulating the stationary 
part in a liquid-proof insulation. HoWever, problems may 
occur having then stationary part driving the driven part. 
HoWever, the present invention provide means for obtaining 
such action, although not at all evident hoW to solve this 
problem. 
[0016] The object may also be obtained by a cooling system 
for a computer system, said computer system comprising: 

[0017] at least one unit such as a central processing unit 
(CPU) generating thermal energy and said cooling sys 
tem intended for cooling the at least one processing unit, 

[0018] a reservoir having an amount of cooling liquid, 
said cooling liquid intended for accumulating and trans 
ferring of thermal energy dissipated from the processing 
unit to the cooling liquid, 
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[0019] a heat exchanging interface for providing thermal 
contact betWeen the processing unit and the cooling 
liquid for dissipating heat from the processing unit to the 
cooling liquid, 

[0020] a pump intended for pumping the cooling liquid 
into the reservoir, through the reservoir and from the 
reservoir to a heat radiating means, 

[0021] said cooling system being intended for thermal 
contact With the processing unit by means of existing 
fastening means associated With the processing unit, and 

[0022] said heat radiating means intended for radiating 
from the cooling liquid thermal energy, dissipated to the 
cooling liquid, to surroundings of the heat radiating 
means. 

[0023] The use of existing fastening means has the advan 
tage that ?tting of the cooling system is fast and easy. HoW 
ever, once again there is no problem for the person skilled in 
the art to adopt specially adapted mounting means for any 
element of the cooling system, because there are numerous 
possibilities in existing cabinets of computer systems for 
mounting any kind of any number of elements, also elements 
of a cooling system. 
[0024] In preferred embodiments according to this aspect 
of the invention, the existing fastening means are means 
intended for attaching a heat sink to the processing unit, or the 
existing fastening means are means intended for attaching a 
cooling fan to the processing unit, or the existing fastening 
means are means intended for attaching a heat sink together 
With a cooling fan to the processing unit. Existing fastening 
means of the kind mentioned is commonly used for air cool 
ing of CPUs of computer systems, hoWever, air cooling 
arrangements being much less complex than liquid cooling 
systems. Nevertheless, it has ingeniously been possible to 
develop a complex and effective liquid cooling system 
capable of utilising such existing fastening means for simple 
and less effective air cooling arrangements. 
[0025] According to an aspect of the invention, the pump is 
selected from the folloWing types: BelloWs pump, centrifugal 
pump, diaphragm pump, drum pump, ?exible liner pump, 
?exible impeller pump, gear pump, peristaltic tubing pump, 
piston pump, processing cavity pump, pres sure Washer pump, 
rotary lobe pump, rotary vane pump and electro-kinetic 
pump. By adopting one or more of the solution of the present 
invention, a Wide variety of pumps may be used Without 
departing from the scope of the invention. 
[0026] According to another aspect of the invention, driv 
ing means for driving the pump is selected among the folloW 
ing driving means: electrically operated rotary motor, pieZo 
electrically operated motor, permanent magnet operated 
motor, ?uid-operated motor, capacitor-operated motor. As is 
the case When selecting the pump to pump the liquid, by 
adopting one or more of the solution of the present invention, 
a Wide variety of pumps may be used Without departing from 
the scope of the invention. 

[0027] The object may also be obtained by a cooling system 
for a computer system, said computer system comprising: 

[0028] at least one unit such as a central processing unit 
(CPU) generating thermal energy and said cooling sys 
tem intended for cooling the at least one processing unit, 

[0029] a reservoir having an amount of cooling liquid, 
said cooling liquid intended for accumulating and trans 
ferring of thermal energy dissipated from the processing 
unit to the cooling liquid, 
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[0030] a heat exchanging interface for providing thermal 
contact betWeen the processing unit and the cooling 
liquid for dissipating heat from the processing unit to the 
cooling liquid, 

[0031] a pump intended for pumping the cooling liquid 
into the reservoir, through the reservoir and from the 
reservoir to a heat radiating means, and 

[0032] said cooling system further comprising a pump 
Wherein the pump is driven by an AC electrical motor by 
a DC electrical poWer supply of the computer system, 

[0033] Where at least part of the electrical poWer from 
said poWer supply is intended for being converted to AC 
being supplied to the electrical motor. 

[0034] It may be advantageous to use an AC motor, such as 
a 12V AC motor, for driving the pump in order to obtain a 
stabile unit perhaps having to operate 24 hours a day, 365 days 
a year. HoWever, the person skilled in the art Will ?nd it 
unnecessary to adopt as example a 12V motor because high 
voltage such as 220V or 110V is readily accessible as this is 
the electrical voltage used to poWer the voltage supply of the 
computer system itself. Although choosing to use a 12V 
motor for the pump, it has never been and Will never be the 
choice of the person skilled in the art to use anAC motor. The 
voltage supplied by the voltage supply of the computer sys 
tem itself is DC, thus this Will be the type of voltage chosen by 
the skilled person. 
[0035] In preferred embodiments according to any aspect 
of the invention, an electrical motor is intended both for 
driving the pump for pumping the liquid and for driving the a 
fan for establishing a How of air in the vicinity of the reservoir, 
or an electrical motor is intended both for driving the pump 
for pumping the liquid and for driving the a fan for establish 
ing a How of air in the vicinity of the heat radiating means, or 
an electrical motor is intended both for driving the pump for 
pumping the liquid, and for driving the a fan for establishing 
a How of air in the vicinity of the reservoir, and for driving the 
a fan for establishing a How of air in the vicinity of the heat 
radiating means. 
[0036] By utilising a single electrical motor for driving 
more than one element of the cooling system according to any 
of the aspects of the invention, the lesser complexity and the 
reliability of the cooling system Will be further enhanced. 
[0037] The heat exchanging interface may be an element 
being separate from the reservoir, and Where the heat 
exchanging interface is secured to the reservoir in a manner so 
that the heat exchanging interface constitutes part of the res 
ervoir When being secured to the reservoir. Alternatively, the 
heat exchanging interface constitutes an integrate surface of 
the reservoir, and Where the heat exchanging surface extends 
along an area of the surface of the reservoir, said area of 
surface being intended for facing the processing unit and said 
area of surface being intended for the close thermal contact 
With the processing unit. Even alternatively, the heat exchang 
ing interface is constitutes by a free surface of the processing 
unit, and Where the free surface is capable of establishing heat 
dissipation betWeen the processing unit and the cooling liquid 
through an aperture provided in the reservoir, and Where the 
aperture extends along an area of the surface of the reservoir, 
said surface being intended for facing the processing unit. 
[0038] Possibly, an uneven surface such as pins or ?ns 
extending from the copper plate provide a netWork of chan 
nels across the inner surface of the heat exchanging interface. 
A netWork of channels ensure the cooling liquid being passed 
along the inner surface of the interface such as a copper plate 






























