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1. 

HEAT PIPE STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to an improved 

heat pipe structure, and more particularly to a heat pipe 
structure, which is able to reduce thermal impedance pres 
Sure and greatly enhance the vapor-liquid circulation of the 
working fluid in the heat pipe and increase the heat transfer 
efficiency. 

2. Description of the Related Art 
There is a more and more obvious trend to miniaturization 

of all kinds of high-performance computers, intelligent 
electronic devices and other electrical equipments. To catch 
up this trend, the heat transfer components and heat dissi 
pation components used in these devices have also been 
more and more miniaturized and thinned to meet the require 
ments of users. 

It is known that heat pipe is a heat transfer component 
with excellent thermal conductivity. The thermal conductiv 
ity of the heat pipe is several times to several tens times the 
thermal conductivity of copper, aluminum or the like. There 
fore, the heat pipe is used as a cooling component and 
applied to various electronic devices. 
As to the configuration, the conventional heat pipes can be 

classified into heat pipes in the form of circular tubes, heat 
pipes with D-shaped cross sections and flat-plate heat pipes. 
The heat pipes are mainly used to conduct the heat generated 
by the heat sources in the electronic devices and cool the 
heat sources. Currently, in view of easy installation and 
larger contact area, flat-plate heat pipes are widely used for 
cooling the heat Sources. Following the miniaturization of 
the cooling mechanism, various flat-plate heat pipes are 
widely applied to the electronic devices for conducting the 
heat generated by the heat-generating components. 

The conventional heat pipe structure can be manufactured 
by means of many kinds of methods. For example, the heat 
pipe can be manufactured in Such a manner that metal 
powder is filled into a hollow tubular body and sintered to 
form a capillary structure layer on the inner wall face of the 
tubular body. Then the tubular body is vacuumed and filled 
with a working fluid and then sealed. Alternatively, a metal 
made mesh body is placed into the tubular body. The mesh 
capillary structure body will naturally outward stretch and 
expand to attach to the inner wall face of the tubular body 
to form a capillary structure layer. Then the tubular body is 
vacuumed and filled with a working fluid and then sealed. To 
meet the requirements for miniaturization and thinning of 
the electronic devices, the heat pipe needs to be manufac 
tured with the form of a flat plate. 

The flat-plate heat pipe can achieve object of thinning. 
However, this leads to another problem. That is, in the 
flat-plate heat pipe, the metal powder is sintered to form a 
capillary structure layer fully coated on the inner wall face 
of the heat pipe. When compressing the flat-plate heat pipe, 
the capillary structure, (that is, the sintered metal powder or 
mesh capillary structure body) in the flat-plate heat pipe on 
two sides of the compressed faces is likely to be squeezed 
and damaged. In this case, the capillary structure tends to 
peel off from the inner wall face of the flat-plate heat pipe. 
This will greatly deteriorate the heat transfer performance of 
the thin heat pipe or even make the thin heat pipe lose its 
function. Moreover, although the flat-plate heat pipe can 
conduct the heat, after thinned and flattened, the internal 
capillary structure of the flat-plate heat pipe will have 
insufficient capillary attraction. As a result, the working fluid 
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2 
will block the vapor passage. Furthermore, after thinned, the 
area of the flow passage inside the flat-plate heat pipe is 
reduced so that the capillary attraction is lowered. As a 
result, the maximum heat transfer amount is lowered. On 
one hand, this is mainly because after thinned, the internal 
capacity of the flat-plate heat pipe is reduced and on the 
other hand, this is because after flattened, the central section 
of the flat-plate heat pipe is recessed to narrow or even block 
the vapor passage. 
To solve the above problems existing in the conventional 

heat pipe. Some manufacturers in this field insert a core bar 
into the internal chamber of the flat-plate heat pipe. The core 
bar is formed with a specific axial cut. Metal powder is filled 
into the space defined by the cut and the inner wall face of 
the chamber. Then the metal powder is sintered to form a 
capillary structure at the central section of the chamber. 
Then the core bar is extracted out. Then the central section 
of the chamber is compressed and flattened. The capillary 
structure thermally contacts the plane parts of the inner wall 
face of the chamber. In addition, voids are formed on two 
sides of the capillary structure in the chamber to serve as the 
vapor passages. Accordingly, better vapor passage imped 
ance is achievable. However, the cross-sectional area of the 
capillary structure is quite narrow so that the capillary 
attraction is lowered. As a result, the anti-gravity thermal 
efficiency and heat transfer efficiency are poor. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is to provide an 
improved heat pipe structure, which is able to increase heat 
conduction efficiency and heat transfer efficiency. 
A further object of the present invention is to provide the 

above heat pipe structure, which is able to increase anti 
gravity performance. 
To achieve the above and other objects, the heat pipe 

structure of the present invention includes a main body 
having a chamber. The chamber has a first side and a second 
side. A first capillary structure and a second capillary struc 
ture are respectively disposed on the first and second sides. 
A working fluid is filled in the chamber. The first capillary 
structure has a radial extension range larger than or equal to 
one half of a circumference of inner wall face of the chamber 
and larger than a radial extension range of the second 
capillary structure. The first and second capillary structures 
are connected with each other. The first and second capillary 
structures and the inner wall face of the chamber together 
define at least one vapor passage. 
By means of the heat pipe structure, the anti-gravity 

performance of the heat pipe is greatly promoted and the 
vapor-liquid circulation efficiency of the working fluid in the 
heat pipe is enhanced. According to the above, the heat pipe 
structure of the present invention has the following advan 
tages: 

1. The heat pipe structure of the present invention can bear 
greater thermal power impact per unit area. 

2. The heat pipe structure of the present invention can 
increase the maximum heat transfer efficiency. 

3. The heat pipe structure of the present invention has 
better anti-gravity performance. 

4. The heat pipe structure of the present invention has 
Smaller interface thermal resistance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

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

FIG. 1 is a perspective view of a first embodiment of the 
heat pipe structure of the present invention; 

FIG. 2 is a sectional view taken along line A-A of FIG. 1; 
FIG. 3 is a sectional view of a second embodiment of the 

heat pipe structure of the present invention; 
FIG. 4 is a sectional view of a third embodiment of the 

heat pipe structure of the present invention; 
FIG. 5 is a sectional view of a fourth embodiment of the 

heat pipe structure of the present invention; 
FIG. 6 is a sectional view of a fifth embodiment of the 

heat pipe structure of the present invention; 
FIG. 7 is a perspective view showing the application of 

the heat pipe structure of the present invention; and 
FIG. 8 is a sectional view showing the application of the 

heat pipe structure of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Please refer to FIGS. 1 and 2. FIG. 1 is a perspective view 
of a first embodiment of the heat pipe structure of the present 
invention. FIG. 2 is a sectional view taken along line A-A of 
FIG. 1. According to the first embodiment, the heat pipe 
structure of the present invention includes a main body 1 
having a chamber 11. The chamber 11 has a first side 111 and 
a second side 112. A first capillary structure 1111 and a 
second capillary structure 1121 are respectively disposed on 
the first and second sides 111, 112. A working fluid 2 is filled 
in the chamber 11. The first capillary structure 1111 has a 
radial extension range larger than or equal to one half of the 
circumference of the inner wall face of the chamber 11 and 
larger than the radial extension range of the second capillary 
structure 1121. One side of the first capillary structure 1111 
is connected with the second capillary structure 1121. The 
first and second capillary structures 1111, 1121 and the inner 
wall face of the chamber 11 together define at least one 
vapor passage 113. 
The first and second capillary structures 1111, 1121 are 

selected from a grouping consisting of sintered powder 
bodies, mesh bodies, fiber bodies and porous structure 
bodies. In this embodiment, the first and second capillary 
structures 1111, 1121 are, but not limited to, sintered powder 
bodies for illustration purposes only. The inner wall face of 
the chamber 11 is a smooth wall face. 

Please now refer to FIG. 3, which is a sectional view of 
a second embodiment of the heat pipe structure of the 
present invention. The second embodiment is partially iden 
tical 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 first capillary 
structure 1111 has a first extension section 1112 extending 
from one side of the first capillary structure 1111. The first 
extension section 1112 is connected with the second capil 
lary structure 1121. 

Please now refer to FIG. 4, which is a sectional view of 
a third embodiment of the heat pipe structure of the present 
invention. The third embodiment is partially identical to the 
first embodiment in structure and thus will not be repeatedly 
described hereinafter. The third embodiment is different 
from the first embodiment in that the second capillary 
structure 1121 has a second extension section 1122 extend 
ing from one side of the second capillary structure 1121. The 
second extension section 1122 is connected with the first 
capillary structure 1111. 
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4 
Please now refer to FIG. 5, which is a sectional view of 

a fourth embodiment of the heat pipe structure of the present 
invention. The fourth embodiment is partially identical to 
the first embodiment in structure and thus will not be 
repeatedly described hereinafter. The fourth embodiment is 
different from the first embodiment in that a third capillary 
structure 114 is disposed on the inner wall face of the 
chamber 11. The first and second capillary structures 1111, 
1121 are connected with the third capillary structure 114. 
The third capillary structure 114 is selected from a grouping 
consisting of a sintered powder body, a mesh body, a fiber 
body and a structure formed with multiple channels. In this 
embodiment, the third capillary structure 114 is, but not 
limited to, a structure formed with multiple channels for 
illustration purposes only. 

Please now refer to FIG. 6, which is a sectional view of 
a fifth embodiment of the heat pipe structure of the present 
invention. The fifth embodiment is partially identical to the 
first embodiment in structure and thus will not be repeatedly 
described hereinafter. The fifth embodiment is different from 
the first embodiment in that a coating 3 is further disposed 
on the inner wall face of the chamber 11. The coating 3 is 
disposed between the inner wall face of the chamber 11 and 
the first and second capillary structures 1111, 1121. The 
coating 3 is selected from a group consisting of a hydrophilic 
coating and a hydrophobic coating. Alternatively, as neces 
sary, a part of the coating 3 can be a hydrophilic coating and 
another part of the coating 3 can be a hydrophobic coating. 

Please now refer to FIGS. 7 and 8. FIG. 7 is a perspective 
view showing the application of the heat pipe structure of the 
present invention. FIG. 8 is a sectional view showing the 
application of the heat pipe structure of the present inven 
tion. As shown in FIGS. 7 and 8, an outer face of the first 
side 111 of the main body 1 is correspondingly assembled 
with at least one heat Source 4 positioned at one end of the 
main body 1. Aheat dissipation unit 5 is disposed at the other 
end of the main body 1 opposite to the end at which the heat 
source 4 is positioned. The heat dissipation unit 5 is selected 
from a group consisting of a heat sink, a radiating fin 
assembly and a water-cooled unit. In this embodiment, the 
heat dissipation unit 5 is, but not limited to, a heat sink for 
illustration purposes only. 

In this embodiment, the first capillary structure 1111 of the 
main body 1 has a total Volume larger than that of the second 
capillary structure 1121. In addition, the longitudinal exten 
sion range of the first capillary structure 1111 is larger than 
or just equal to one half of the circumference of the inner 
wall face of the chamber 11. The first capillary structure 1111 
is disposed on the first side 111 of the main body 1 in contact 
with the heat source 4. The second capillary structure 1121 
is disposed on the second side 112 of the main body 1 
opposite to the first side 111. The working fluid 2 in the first 
capillary structure 1111 will absorb the heat generated by the 
heat Source 4 and evaporate. Accordingly, the liquid working 
fluid 22 will be converted into vapor working fluid 21 to 
spread to the second side 112 of the main body 1. The vapor 
working fluid 21 is condensed into liquid working fluid 22 
on the second side 112. The liquid working fluid 22 flows 
back to the first capillary structure 1111 via gravity or the 
capillary attraction of the second capillary structure 1121 to 
continue the vapor-liquid circulation. After the working fluid 
2 is converted from liquid phase to vapor phase, the vapor 
working fluid 21 spreads from the first side 111 to the second 
side 112 through the vapor passage 113 of the main body 1. 
The volume of the second capillary structure 1121 is smaller 
than the volume of the first capillary structure 1111. There 
fore, the pressure impedance against the spreading of the 
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vapor working fluid 21 is reduced so that the vapor-liquid 
circulation efficiency of the working fluid 2 can be effec 
tively increased. Also, the heat can be effectively transferred 
to the remote end from the heat source 4 without accumu 
lating around the heat source 4. Accordingly, not only the 
radial heat conduction efficiency of the main body 1 can be 
increased, but also the axial heat conduction efficiency of the 
main body 1 can be greatly enhanced. 
The above embodiments are only used to illustrate the 

present invention, not intended to limit the scope thereof. It 
is understood that many changes and modifications of the 
above embodiments can be made without departing from the 
spirit of the present invention. The scope of the present 
invention is limited only by the appended claims. 

What is claimed is: 
1. A heat pipe structure comprising a main body having a 

chamber, the chamber having a first side and a second side, 
and a working fluid filled in the chamber, a first capillary 
structure and a second capillary structure being respectively 
disposed on the first and second sides and being fiber bodies, 
the first capillary structure having a radial extension range 
larger than one half of a circumference of an inner wall face 
of the chamber and larger than a radial extension range of the 
second capillary structure, one side of the first capillary 
structure being connected at a single location only that is 
along a width of the second capillary structure, the first and 
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6 
second capillary structures and the inner wall face of the 
chamber together defining a first vapor passage and a second 
Vapor passage; 

wherein the first capillary structure is attached to but does 
not extend around the entire inner wall face of the 
chamber; 

wherein an applied coating is further disposed on the 
entire inner wall face of the chamber, the coating being 
disposed between the entire inner wall face of the 
chamber and the first and second capillary structures 
wherein the coating is selected from the group consist 
ing of hydrophilic and hydrophobic materials, the 
hydrophilic coating being disposed on the first side of 
the chamber, and the hydrophobic coating being dis 
posed on the second side of the chamber, and 

wherein one end of an outer face of the first side of the 
chamber is correspondingly attached to at least one heat 
Source for conducting heat at least one heat dissipation 
unit being correspondingly attached to an other end of 
an outer face of the second side, the heat dissipation 
unit being selected from a group consisting of a heat 
sink, a radiating fin assembly and a water-cooled unit, 
So that not only is the radial heat conduction efficiency 
of the main body increased, but also the axial heat 
conduction efficiency of the main body can be greatly 
enhanced. 


