COMPUTER SYSTEMS, PARTS OF A HOUSING FOR A COMPUTER
SYSTEM, HEAT EXCHANGERS, AND METHODS FOR ASSEMBLING PARTS
OF A COMPUTER SYSTEM

Technical Field

{0001} Various embodiments generally relate to computer systems, parts of a housing
for a computer system, heat exchangers, and methods for assembling parts of a computer

system.
Background

{0662} Mobile computer systems such as laptop computers or notebook computers
may be designed to be as portable as possible. Thus, there may be the need for thin

mobile computer systems.

Summarv of the Invention

{D003]  According to various embodiments, a computer system may be provided. The
computer system may include: a housing with a protrusion; a heat generating device; a
heat exchanger; and a heat pipe configured to {ransfer heat from a first end of the heat
pipe to a second end of the heat pipe. The first end of the heat pipe may be coupled to the
heat generating device. The second end of the heat pipe may be coupled to the heat
exchanger. The second end of the heat pipe may be arranged in the protrusion of the
housing.

[0004]  According to various embodiments, a part of a housing for a computer system
may be provided. The part may include a protrusion configured to hold one end of a heat

pipe of the computer system.



10005} According to various embodiments, a heat exchanger for connecting to a heat
pipe may be provided. The heat exchanger may include a plurality of fins. The fins may
have an at least generally rectangular shape.

[0806]  According to various embodiments, a method for assembling parts of a
computer systerm may be provided. The method may include providing one end of a heat

exchanger of the computer systein it a protrusion of a housing of the computer system,

Brief Descriptior of the Drawings

{8607} In the drawings, like tef&ence characters generally refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead generally being placed apon illustrating the principles of the invention. The
dimensions of the various features or elements may be arbitrarily expanded or reduced for
clarity. In the following description, various embodiments of the invention are described
with reference to the following drawings, in which:

{0008]  FIG. 1 shows a heat pipe;

{6009] FI1G. 2 shows a computer cooling system;

{0016} FIG. 3 shows a cross-sectional view of a computer system;

{6031}  FIG. 4 shows a heat pipe assembiy:

{0612]  FIG. 5 shows a cross-sectional view of a cooling system;

{6613] FIG. 6 shows a computer sysiem in accordance with an embodiment;

{0014} FIG. 7 shows flow diagram illustrating a method for assembling parts of a
computer system in accordance with an ¢embodiment;

{0015] FIG. 8 shows a heat pipe assembly in sccordance with an embodiment;

{0816} FIG. 9 shows a cross-sectional view of a cooling system in accordance with an
embodiment;

{6417} FIG. 10 shows a comparison of a foot of a housing of a commonly used
computer system and a computer system in accordance with an embodiment:

{00618} FIG. 11 shows a cross-section of a commonly used computer system; and
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{6619} FIG. 12 shows a cross-section of a computer system in accordance with an

embodiment.

Detatled Description

{6020} The following detailed description refers to the accompanying drawings that
show, by way of illustration, specific detailé and embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention. Other embodiments may be utilized and
structural, and logical changes may be made without departing from the scope of the
invention. The various embodiments are not necessarily mutually exclusive, as soms
embodiments can be combined with one or more other embodiments to form new
embodiments.

{0021} In order that the invention may be readily understood and put into practical
effect, particular embodiments will now be described by way of examples and not
limitations, and with reference to the figures.

{0822} Various emnbodiments are provided for devices, and various embodiments are
provided for methods. It will be understood that hasic properties of the devices also hold
for the methods and vice versa. Therefore, for sake of brevity, duplicate description of
sich properiies may be omitted.

{6023} It will be understood that any property described herein for a specific device
may also hold for any device deseribed herein. It will be understood that any property
described herein for a specific method may also hold for any method described herein.
Furthermore, it will be understand that for any device or method described herein, not
necessarily all the components or steps described must be enclosed in the device or
method, but only some (but not all} components or steps may be enclosed.

[06024]  The term “coupied” (or “connected”) herein may be understood as electrically
coupled or as mechanically coupled, for example attached or fixed or attached, or just in
contact without any fixation, and it will be understood that both direct coupling or

indirect coupling (in other words: coupling without direct contact} may be provided.
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[0025] According to various embodiments, devices and methods may be provided to
improve notebook computer cooling system efficiency without increasing the apparent
pnit thickness.

{6026} Form factors of systems devices such as notebook computers and handhelds
continue to shrink. The X & Y (width and depth) of a notebook computer may usually be
driven by the display size, so the dimension over which system designers may have the
most impact may be in Z (thickness). Constant innovation may be required to be able to
dispel large amounts of thermal energy in ever thinner enclosures.

{8027)  Most high power notebooks may use a heat pipe (HP; or heatpipe) to transfer
{or transport) heat efficiently away from the hottest chip. Heat may be removed from the
HEP by a heat exchanger that may transfer the heat to air that is forced through the heat
exchanger (HTxX) by a blower. Two ways to increase the efficiency of the cooling system
may be to reduce the resistance 1o air flowing through the heat exchanger or to increase
the surface area of the HTx fins,

{0028 According to various embodiments, the efficiency of a notebook computer
cooling system may be increased by improving airflow through, and increasing the
surface area of, its heat exchanger without increasing apparent thickness of the notebook.
[6629] FiG. 1 shows a heat pipe 100. The heat pipe 100 may be a thermal linkage of
very high thermal conductivity. It may be a closed, evacuated chamber with a shell 108
and lined with a wick 110. Heat may be transported (or transferred} by evaporation of a
volatile fluid, which may be condensed at a cold end (or condenser end) 106 of the pipe
and returned by capillary action fo a hot end (or evaporator end} 102 like indicated by an
arrow 112, The vapor may pass through the cavity like indicated by an arrow 116, Heat
pipes may include three zones: ihe evaporator 102, the condenser 106 and an adiabatic
section ¥4 connecting the two. This device may have many timmes the heat transfer
capacity of the best heat-conducting materials, Heat may be put in at 114 to the heat pipe,
and put out at 120, so that the heat may flow like indicated by an arcow 118,

{0036] FIG. 2 shows a computer cooling system 200, for example a notebook
computer cooling system. In notebook computer cooling applications, the evaporator end

of 8 HP 206 may be attached to a heat producing component (for example a CPU {central
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processing unit) and/or GPU {graphics processing unit) provided on a PCB (printed
circuit board) 202) through a heat transfer plate 204, which may be in intimate contact
with the component and the HP. Heat may be transferred through the heat pipe and
dissipated on the condensing end through a heat exchanger (HTx) 210, An HTx may
inclede or may congsist of a plurality of fins attached to the condensing end of the HP 206.
A blower 208 or fan may be used to force air through the heat exchanger 210, Heat from
the system may be transferred to the air input'by cool air inlets 212 and 214, and blown
out of the system through a hot air outlet 216.

{0838 FIG. 3 shows a cross-sectional view 300 of a computer system {or in other
words: computing system). It may be common practice in the industry to specify the
appdrent thickness 392 of a notebook computer, which is the distance between major
upper and lower surfaces of the computer, not including any local projections from the
major surfaces, such as feet (the height of a foot 304 is shown in FIG. 3 with reference to
a surface on which the computer system stands, for example a desk 306). 1n order to
provide a gap for air to flow under the computer and into the cooling system blower, it
may also be common for notebook computers to have feet that project several millimeters
from the mgjor surface. According to various embodiments, this projection may be used
1o improve the efficiency of the cooling system.

{06032] For a device such as a notebook computer, the size of the heat exchanger may
be driven by physical constraints of the housing, Typically, there may be some height
available for the heat exchanger which may be filled with heat exchanger fins. The open
area through the fins may be restricted by the heat pipe which may be desired to extend
along the length of the heat exchanger and make contact to each fin. Since the heat pipe
may occupy some percentage of the open fin areg of the heat exchanger, airflow through
the heat exchanger may be reduced.

{6033} FIG. 4 shows a heat pipe assembly 400. A heat generating device 402 may be
coupled to a first end of the heat pipe 404 (for example using a heat transfer plate). A
second end of the heat pipe 404 may be coupled to a heat exchanger 406, Like indicated
by arrow 408, the heat pipe 404 may be buried in the heat exchanger fins. This may

resirict the air flow through the fins, which may decrease efficiency.

>
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{0634} FIG. 5 shows a cross-sectional view 500 of a cooling system known in the
industry. The cross-section through a blower 504 (for example including fan blades) and
heat exchanger fins 516 of the cooling system may show the airflow restriction caused by
a heat pipe 512 being burled in the heat exchanger fin area. The computer system may
stand on a surface, for example a desktop 502. Cool air may be drawn in by the blower
504 through vents in the bottom housing, like indicated by dashed-and-dotted arrows 508,
Warm air may be drawn by the blower 504 from inside, like indicated by dotted arrows
506, The housing may cool components that are not attached to the heat pipe. A foot 510
may provide a gap between the table (or desktop 502) and the bottom housing for air flow
to flow through the bottom veuts. The heat pipe 512 may be brazed to heat exchanger
fins. As shown by ellipsoid 514, flow restriction due to the heat pipe 512 being buried
inside the heat exchanger (or hest exchanger fins 516) may occwr. Like indicated by
dashed arrows 518, the heat exchanger may transfer heat from the fins 516 to the air. The
hot air may then be expelled from the system. As described, air flow through the heat
exchanger may be reduced due to the fact that the heat pipe 512 resides in the same
volume as the heat exchanger, .

{0035] FIG. 6 shows a computer system 600 in accordance with an embodiment. The
computer system may inchide a housing 602 with a protrusion. The computer system 600
may further include a heat generating device 604. The computer sysiem 600 may further
include a heat exchanger 606. The computer system 600 may further include a heat pipe
608 configured to transfer heat from a first end of the heat pipe 608 to a second end of the
heat pipe 608. The first end of the heat pipe 608 may be coupled to the heat generating
device 604, and the second end of the heat pipe 608 may be coupled to the heat
exchanger 606. The coupling is indicated in FIG. 6 by lines 610, and may be provided for
example by heat transfer plates or by heat transfer paste. The second end of the heat pipe
608 may be arranged in the protrusion of the housing 602.

{0036} According to various embodiments, the protrusion may inchude or may be or

may be included in a part of a foot of the housing 602 of the computer system 600.




{6637} According to various cmbodiments, the foot may provide a distance of a main
surface of a lower part of the housing 602 and a surface on which the computer system
600 stands {for example a desk, if the computer system stands on the desk).

{6038] According to various embodiments, the heat generating device 604 may
include or may be or may be included in a central processing unit and/ or a graphics
processing unit.

16039} According to various embodiments, the heat exchanger 606 may include or
may be a plurality of fins. The fins may have an at least generally rectangular shape.
{0046] According to varicus embodiments, the computer system 600 may further
include a blower (not shown in FIG. 6) configured to blow air through the heat exchanger
606.

[0041} According to various embodiments, the dimensions of the protrusion may be
in the range of about 1 to 6 mm (millimeters), for example in the range of about 1 to §
mm, for example in the range of about 2 to 3 mum, for example about 2 mn, for example
about 2.5 mun, or for example about 3 mun. There may be no hard limit to the size of the
protrusion. In the design shown in the drawings, the protrusion may be the same height as
the foot protrusion from the commonly used implementation, which may be 3mm tall
including the rubber foot part ~ a 1.5mm offset of the D-part nominal wall. The foot
offset may be 2.75mm, which may allow the heat pipe to be placed even lower than what
is shown in the figures — the overall height of the foot with rubber pad may be 4.8mm.
The shape of the protrusion may be anything, though the shape may most likely be driven
by the manufacturing process of the bottom housing (D-part). The parts shown may be
formed sheet metal, so some transition from the nominal wall to the full depth of the
protrusion. may be desired {the profrusion may not be able to have vertical walls),
However, the D-part may also be an injection molded plastic, or cast metal part, and thus
the protrusion may have nearly vertical walls, and may hug the heat pipe more closely.
[0842]  According to various embodiments, a part of a housing for a computer system
may be provided. The part may include a protrusion configured to hold one end of a heat

pipe of the computer system,



{6043} According to various embodiments, the protrusion may include or may be or
may be included in a part of a foot of the housing of the computer system.

feg44! According to varions embodiments, the foot may provide a distance of a main
surface ot a fower past of the housing and a surface on which the computer system stands,
{8645]  According to various embodiments, another end of the heat pipe may be
configured to be connected to a heat generating device,

[0846]  According to various embodiments, the heat generating device may include or
may be or may be included in a central processing unit and/ or & graphics processing unit.
{6047} According to various embodiments, the one end of the heat pipe may be
connected 1o a heat exchanger.

{6048] According to various embodiments, the heat exchanger may include or may be
a plurality of fins. The fins may have an at least generally rectangular shape.

{00493 According to various embodiments, a blower may be configured to blow air
through the heat exchanger.

16059} According to various embodiments, the dimensions of the protrusion may be
in the range of about 1 to 6 mm {millimeters), for example in the range of about I to 5
mm, for example in the range of about 2 to 3 mm, for example about 2 mm, for example
about 2.5 nun, or for example about 3 mm. There may be no hard limit 1o the size of the
protrusion. In the design shown in the drawings, the protrusion may he the same height as
the foot protrusion from the conunonly used implementation, which may be 3mm tall
including the rubber foot part — a 1.5mm offset of the D-part nominal wall. The foot
offset may be 2.75mm, which may allow the heat pipe to be placed even lower than what
is shown in the figures — the overall height of the foot with rubber pad may be 4.8mm.
The shape of the protrusion may be anything, though the shape may most likely be driven
by the manufacturing process of the bottom housing (D-part). The parts shown may be
formed sheet metal, so some transition from the nominal wall fo the full depth of the
protrusion may be desired (the protrusion may not be able to have vertical walls).
However, the D-part may also be an injection molded plastic, or cast metal part, and thus

the protrusion may have nearly vertical walls, and may hug the heat pipe more closely.




{6051}  According to various embodiments, the part may be a D-part. It will he
anderstood that for the housing of a notebook computers, parts may be labeled according
to the letters of the alphabet. For example, the backside housing of the display may be an
A-part, the side of the housing exposing the screen may be a B-part, the lower part of the
housing holding the keyboard may be a C-part, and the backside of the housing, for
example inchuding the feet of the notebook computer, may be a D-part.

{8052  According to various embodiments, a heat exchanger for connecting to a heat

pipe may be provided. The lieat exchanger may include a plurality of fins. The fins may

have an at least generally rectangular shape.

{8053} Agcording to various embodiments, the heat exchanger may be configured to
be connected to one end of a heat pipe, wherein the one end of the heat pipe may be
provided in a protrusion of a housing of a computer system.

[0054]  According to various embodiments, the protrusion may include or may be or
may be included in a part of a foot of the housing of the computer systen:.

{0055} According to various embodiments, the foot may provide a distance of a main
surface of a lower part of the housing and a swface on which the computer system stands.
{6656} According to varions embodiments, another end of the heat pipe may be
configured 1o be connected to a heat generating device.

[0057]  According to various embodiments, the heat generating device may include or
may be or may be included in a central processing umit and/ or a graphics processing unit,
{6058} According to varions embodiments, a blower may be configured to blow air
through the heat exchanger.

[0059] According to various embodiments, the dimensions of the protrusion may be
in the range of about 1 to 6 mm (millimeters), for example in the range of about 1 to 5
mm, for example in the range of about 2 1o 3 mm, for example about 2 mm, for example
about 2.5 mm, or for example about 3 mm. There may be no hard limit to the size of the
protrusion. In the design shown in the drawings, the protrusion may be the same height as
the foot protrusion from the commonly used implementation, which may be 3mm tall
including the rubber foot part — a 1.5mm offset of the D-part nominal wall. The foot

offset may be 2.75mm, which may allow the heat pipe to be placed even lower than what
9




is shown in the figures — the overall height of the foot with rubber pad may be 4.8mm.
The shape of the protrusion may be anything, though the shape may most likely be driven
by the manufacturing process of the bottom housing {D-part). The parts shown may be
formed sheet metal, so some transition from the nominal wall to the full depth of the
protrusion may be desired (the protrusion may not be able to have vertical walls).
However, the D-part may also be an injection molded plastic, or cast metal part, and thus
the protrusion may have nearly vertical walls, and may hug the heat pipe more closely.
{00604 According to various embodiments, the dimension of the fins may be about 5
to S0 mm (millimeters) tall {for example about 10 to 30 mm tall, for example about 5 to
20 mm tall, for example about 8.6 mm tall, for example about 10 mm tall, for example
about 20 mm tall, or for example about 30 mm tall), and about 5 to 50 mm wide (for
example about 10 to 40 mm wide, for example about 10 to 30 mm wide, for example
about 10 mim wide, for example about 20 ywun wide, for example about 24 mm wide, or
for example about 30 mm wide). The dimensions may depend on the cooling
requirements and the space available. It will be understood that “tall” may describe the z-
height, and that “wide™ may describe the {ength.

{06061) FIG. 7 shows flow diagram 700 illustrating a method for assembling parts of a
computer system in accordance with an embodiment. In 702, one end of a heat exchanger
of the computer system may be provided in a protrusion of a housing of the computer
system.

{0662} = According to various embodiments, the protrusion may include or may be or
may be incloded in a part of a foot of the housing of the computer system.

{0863]  According to various embodiments, the foot may provide a distance of a main
surface of a fower part of the housing and a surface on which the computer system stands.
[0064]  According to various embodiments, the method may further include
connecting the one end of the heat pipe o a heat exchanger.

{6065] According to various embodiments, the method may further mclude
connecting another end of the heat pipe to a heat generating device,

{0066]  According to various embodinments, the beat generating device may include or

may be or may be included in a central processing unit and/ or a graphics processing unit,
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{0067] According to varioug embodiments, the heat exchanger may include or may be
a plurality of fins. The fing may have an at least generally rectangular shape.

{0068} According to various embodiments, the method may further include providing
a blower configured to blow air through the heat exchanger.

{60691 According o varlous embodiments, the dimensions of the protrusion may be
in the range of about 1 to 6 mm (millimeters), for example in the range of about | to0 5
mum, for example in the range of about 2 to 3 mum, for example about 2 mm, for example
about 2.5 mm, or for example about 3 mm. There may be no hard limit to the size of the
protrusion. In the design shown ia the drawings, the protrusion may be the same height as
the foot protrusion from the commonly used implementation, which may be 3mm tall
inclading the rubber foot part — a 1.5mm offset of the D-part nominal wall. The foot
offset may be 2.75nun, which may allow the heat pipe to be placed even lower than what
is shown in the figures - the overall height of the foot with rubber pad may be 4.8mum.
The shape of the protrusion may be anything, though the shape may most likely be driven
by the manufacturing process of the bottom housing {D-part). The parts shown may be
formed sheet metal, so some transition from the nominal wall to the full depth of the
protrusion may be desired {the protrusion may not be able to have vertical walls).
However, the D-part may also be an injection molded plastic, or cast metal part, and thus
the protrusion may have nearly vertical walls, and may hug the heat pipe more closely.
{0076} According to various embodiments, the area open for air to flow through the
heat exchanger may be increased by having the heat pipe jog away from the heat
exchanger aund live in a space that is locally offset from the nominal wall of the computer.
This offset area may be hidden so as to not be ohjectionable by making it also serve the
function of a foot on which the computer rests.

{6071} FIG. 8 shows a heat pipe assembly 800 in accordance with an embodiment. In
the heat pipe assembly 800, a heat exchanger 808 with most of a heat pipe 804 (or most
of an end of a heat pipe) moved outside the fin area is shown, Another end of the heat
pipe may be coupled to a heat generating device 802, for example using a heat transfer
plate or heat transfer paste. The heat pipe 804 may have a bend 806 added to move the

heat pipe outside the heat exchanger 808. Like indicated by arrow 810, most of the heat
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pipe 804 (or the one end of the heat pipe 804) may sit on the top of the fing of the heat
exchanger 808 rather than being buried inside them. This may be provided for example
by the fins of the heat exchanger 808 having an at least generally rectangular shape.
{6072} FIG. 9 shows a cross-sectional view 900 of a cooling system in accordance
with an embodiment. The cross-section through the cooling system according to various
embodiments shows the reduced flow restriction and increased fin area afforded by
allowing a heat pipe 910 to occupy the foot protrusion. The computer system (for
example a notebook computer) including the cooling system may stand on a desktap 902.
Cool air may be drawn in by a blower 904 (for example including fan blades) through
vents in the bottom housing, like indicated by dashed-and-dotted arrows 908, Warm air
may be drawn by the blower 904 from inside, like indicated by dotted arrows 906, The
housing may cool components that are not attached to the heat pipe. The heat pipe 910
may now sit in a cavity created by a long foot on the bottom housing. This may increase
the open area through the heat exchanger (or heat exchanger fins 914). As indicated by an
ellipsoid 912, reduced flow restriction may occur. The heat exchanger now may have a
larger area for freely flowing air. This may increase the efficiency of the cooling system
by reducing pressure drop through the heat exchanger (HTX), increasing air flow
velocity, and exposing a larger fin surface area 1o this increased flow, Like indicated by
dashed arrows 916, the heat exchanger may transfer heat from the fins 914 to the air. The
hot air may then be expelled from the system.

{00731  According to various embodiments, to make room for the heat pipe to occupy
the foot protrusion, the foot protrusion may be elongated as shown in FIG. 10.

{60741 FIG. 10 shows a compatison 1000 of a foot of a housing of a commonly used
computer system and of a computer system in accordance with an embodiment. In 1002,
a commonly used computer system is shown, i which a localized foot protrusion 1004
may be provided. In 1006, a computer system according to various embodiments is
shown, in which an clongated foot protrusion 1008 may accommodate the heat pipe.
10675]  FIG. 11 shows a cross-section 1100 of a commonly used computer system. As
indicated in 1102, in the commonly used implementation, the foot may be 3 mm tall in

total, and, as indicated in 1106, the foot may be offset by 1.5 mm in the D-part.
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Furthermore, in the commonly used computer system, as indicated i 1104, the heat pipe
may be offset by 1.2 mm with respect to the D-part.

{80763 FIG. 12 shows a cross-section 1200 of a compuier system in accordance with
an embodiment. In the computer system in accordance with an embodiment, like
indicated in 1202, the foot may alse be 2 numn tall in total, and, as indicated in 1206, the
foot may also be offset by 1.5 nun in the D-part. However, in the computer system
according to various embodiments, as indicated in 1204, the heat pipe may be lowered by
1.3 mm compared to the D-part different from the foot. Thus, in total, the heat pipe may
be lower in the computer system according to an embodiment compared to a comunonly
used computer system by 2.5 mm (1.2 jam + 1.3 mm),

{6077] According to various embodiments, the efficiency of a cooling system may be
improved by increasing heat exchanger fin susface area and reducing the air flow
restriction through the heat exchanger caused by the heat pipe without any increase in the
apparent thickness of the computer.

16078}  According to various embodiments, the limitations of notebook computer
design may be eased by allowing more heat to be removed from the system without
increasing the apparent thickness of the computer.

[0679]  While the invention has been particularly shown and described with reference
to specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing frony the spirit and
scope of the mvention as defined by the appended claims. The scope of the invention is
thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.



CLAIMS

1. A computer system comprising:

a housing with a protrusion;

a heat generating device disposed within the housing;

a heat exchanger disposed within the housing; and

a heat pipe configured to transfer heat from a first end of the heat pipe to a second
end of the heat pipe;

wherein the first end of the heat pipe is coupled to the heat generating device;

wherein the second end of the heat pipe is coupled to the heat exchanger;

wherein the second end of the heat pipe is arranged in the protrusion of the
housing; and

wherein the protrusion comprises a part of a foot of the housing of the computer
system;

wherein the heat exchanger is configured to remove heat from the heat pipe;
wherein the foot exte}:nds out of a bottom surface of the housing, the bottom surface of the

housing facing a surface on which the computer system stands.

2. The computer system of claim 1,
wherein the foot provides a distance of a main surface of a lower part of the

housing and a surface on which the computer system stands.

3. The computer system of claim 1 or 2,
wherein the heat generating device comprises at least one of a central processing

unit and a graphics processing unit.

4. The computer system of any one of claims 1 to 3,
wherein the heat exchanger comprises a plurality of fins;

wherein the fins have an at least generally rectangular shape.
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5. The computer system of any one of claims 1 to 4, further comprising:

a blower configured to blow air through the heat exchanger.

6. The computer system of any one of claims 1 to 5,

wherein the dimensions of the protrusion are in the range of 1 to 6 mm.

7. A part of a housing for a computer system, the part comprising:
a protrusion configured to hold one end of a heat pipe of the computer system;
wherein the protrusion comprises a part of a foot of the housing of the computer
system,
wherein the foot extends out of a bottom surface of the housing, the bottom

surface of the housing facing a surface on which the computer system stands.

8. The part of claim 7,
wherein the foot provides a distance of a main surface of a lower part of the

housing and a surface on which the computer system stands.

9. The part of claim 7 or 8,
wherein another end of the heat pipe is configured to be connected to a heat

generating device.

10.  The part of claim 9,
wherein the heat generating device comprises at least one of a central processing

unit and a graphics processing unit.

11.  The part of any one of claims 7 to 10,

wherein the one end of the heat pipe is connected to a heat exchanger.

12.  The part of claim 11,

wherein the heat exchanger comprises a plurality of fins;
15



wherein the fins have an at least generally rectangular shape.

13.  The part of claim 11 or 12,

wherein a blower is configured to blow air through the heat exchanger.

14.  The part of any one of claims 7 to 13,

wherein the dimensions of the protrusion are in the range of 1 to 6 mm.

15.  The part of any one of claims 7 to 14,
wherein the part is a D-part.

16. A method for assembling parts of a computer system, the method comprising:
providing one end of a heat exchanger of the computer system in a protrusion of a
housing of the computer system;
wherein the protrusion comprises a part of a foot of the housing of the computer
system;
wherein the heat exchanger is configured to remove heat from the heat pipe;
wherein the foot extends out of a bottom surface of the housing, the bottom

surface of the housing facing a surface on which the computer system stands.

17. The method of claim 16,
wherein the foot provides a distance of a main surface of a lower part of the

housing and a surface on which the computer system stands.

18.  The method of claim 16 or 17, further comprising:

connecting one end of a heat pipe to the heat exchanger.

19.  The method of claim 18, further comprising:

connecting another end of the heat pipe to a heat generating device.
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20. The method of claim 19,
wherein the heat generating device comprises at least one of a central processing

unit and a graphics processing unit.
21.  The method of any one of claims 16 to 20,
wherein the heat exchanger comprises a plurality of fins;

wherein the fins have an at least generally rectangular shape.

22.  The method of any one of claims 16 to 21, further comprising:

providing a blower configured to blow air through the heat exchanger.

23.  The method of any one of claims 16 to 22,

wherein the dimensions of the protrusion are in the range of 1 to 6 mm.
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