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(54) PHASE CHANGE LIQUID COOLING HEAT DISSIPATION DEVICE

(57)  Aphase-change liquid cooling heat dissipation
device includes from top to bottom: a phase-change en-
ergy storage module (1), a water cooling module (2), and
a heat conduction cavity (3), wherein a top and a bottom
of a heat absorption mechanism (7) of the water cooling
module (2) are fixedly mounted respectively to the
phase-change energy storage module (1) and the heat
conduction cavity (3), and the heat conduction cavity (3)
is mounted to a CPU (4). The heat conduction cavity (3)
is filled with water and a ratio of a volume of the water

within the heat conduction cavity (3) to a volume of the
heat conduction cavity (3) is 0.2~0.9, and the heat con-
duction cavity (3) is made of red copper. The
phase-change energy storage module (1) is filled with a
phase-change material. This solves a technical problem
of failure in using a computer normally due to CPU therein
failing to dissipate heat rapidly in an overload state which
degrades performance of the CPU and shorten a service
life of the CPU.
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Description
TECHNICAL FIELD

[0001] The present application relates to electronic
temperature control technologies, and more particularly,
to a heat dissipation device in a computer, and more par-
ticularly, to a phase-change liquid cooling heat dissipa-
tion device for dissipating heat for CPU in an overload
state.

BACKGROUND

[0002] A central processing unit (CPU) is one of core
electronic components of a computer. With increasing
demand for computer capabilities as well as the rapid
development of various large-scale software and games,
a computing load of the CPU is increasing. Power con-
sumption by the CPU has reached about 80W. A high-
power and high-frequency computer will cause the tem-
perature of CPU to increase, which may shorten a service
life of the CPU and degrade performance of the CPU.
[0003] Anormal operating temperature of the CPU is
generally maintained between 45°C-55°C. A heat dissi-
pation device in a conventional computer is mainly com-
posed of heat dissipation aluminum and a fan. In use, a
power source is used to drive the fan to realize rapid heat
dissipation, which results inlarge electric energy and high
power. Importantly, when the CPU exceeds a state in
which the heat dissipation device can dissipate heat, that
is, when the heat dissipation device cannot satisfy over-
heating of the CPU, sometimes the CPU may continue
working in an overload state, so that the heat generated
by the CPU may cause the temperature of the CPU to
exceed a predetermined temperature and the heat dis-
sipation fan cannot quickly take away the heat, which
causes the CPU to work at a relatively high temperature,
thereby degrading the performance of the CPU and
shortening the service life of the CPU. The present dis-
closure solves a technical problem that a computer can-
not be used normally because the CPU in the computer
cannot rapidly dissipate heat in the overload state which
degrades the performance of the CPU and shorten the
service life of the CPU. As to the above problem, no ef-
fective solution has been proposed at present.

SUMMARY
Technical problem

[0004] A main objective of the present application is to
provide a phase-change liquid cooling heat dissipation
device, so as to solve atechnical problem thata computer
cannot be used normally because a CPU in the computer
cannot rapidly dissipate heat in an overload state which
degrades performance of the CPU and shorten a service
life of the CPU. The present disclosure can effectively
solve the technical problem that the CPU cannot be
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quickly dissipated in an overloaded working state, and
can effectively prevent damage to the CPU caused by a
failure to dissipate heat timely in an overheated state.

Technical solutions

[0005] Inordertoachieve the above obj ective, accord-
ing to one aspect of the present application, there is pro-
vided a phase-change liquid cooling heat dissipation de-
vice. The phase-change liquid cooling heat dissipation
device includes from top to bottom: a phase-change en-
ergy storage module, a water cooling module, and a heat
conduction cavity, wherein a top and a bottom of a heat
absorption mechanism of the water cooling module are
fixedly mounted respectively to the phase-change ener-
gy storage module and the heat conduction cavity, and
the heat conduction cavity is mounted to a CPU; wherein
the heat conduction cavity is filled with water and a ratio
of a volume of the water within the heat conduction cavity
to a volume of the heat conduction cavity is 0.2~0.9, and
the heat conduction cavity is made of copper; and the
phase-change energy storage module is filled with a
phase-change material. The heat conduction cavity
transmits heat to the water cooling module mainly
through liquid water in the heat conduction cavity and a
wall of the heat conduction cavity. Between the phase-
change energy storage module and the heat conduction
cavity is mainly the heat absorption mechanism of the
water cooling module, which dissipates heat through the
heat dissipation mechanism of the water cooling module
after heat absorption. When an overload state occurs to
the CPU, the phase-change energy storage module
starts to function, and the phase-change material in the
phase-change energy storage module can absorb heat.
When the CPU recovers to a normal state, the phase-
change material releases heat into the water cooling
module, and recovers to a normal state, thereby func-
tioning as buffering protection at a peak time of the CPU
in the overload state. The heat conduction cavity is filled
with water and a ratio of a quantity of the filled water to
a volume of the heat conduction cavity is 0.2~0.9. That
is, there is liquid water and an air layer in the heat con-
duction cavity. After the liquid water is evaporated, heat
is transmitted to the water cooling module through water
vapor, so that efficiency is higher. The heat conduction
cavity is made of red copper. The red copper has good
heat conductivity, is not easy to rust, has long usage time,
and has good durability. The top and the bottom of the
heat absorption mechanism of the water cooling module
are respectively fixedly mounted on the phase-change
energy storage module and the heat conduction cavity
by strong glue attaching, which of course does not limit
other fixing methods. The water cooling module may also
be referred to as a liquid cooling module.

[0006] Preferably, the phase-change energy storage
module includes an enclosed energy storage cavity and
afirst thermal fin, wherein the first thermal fin is arranged
inthe energy storage cavity and the energy storage cavity
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is filled with the phase-change material.

[0007] Preferably, the first thermal fin is integrally
formed with the energy storage cavity.

[0008] Preferably, the phase-change material in the
phase-change energy storage module adopts a phase-
change material having a phase-change point within
56~75°C, and further preferably a phase-change mate-
rial having a phase-change point within 56~65°C. Of
course, in the present disclosure, the phase-change ma-
terial is selected according to a CPU normal temperature
and a CPU limit temperature. Generally, the phase-
change point of the phase-change material is 5~10°C
higher than the CPU normal operating temperature. A
regular CPU normal operation temperature is 45~55°C.
Therefore, the phase-change material having the phase-
change point within 56~65°C is selected.

[0009] Preferably, the water cooling module includes
the heat absorption mechanism, a coolant pump, and a
heat dissipation mechanism. The heat absorption mech-
anism is configured to absorb heat transferred from the
heat conduction cavity, the heat absorption mechanism,
the coolant pump, and the heat dissipation mechanism
are connected by a hose, and the coolant pump drives
water in the heat absorption mechanism and water in the
heat dissipation mechanism to circulate.

[0010] Preferably, the heat absorbing mechanism in-
cludes a heat transfer cavity and a second thermal fin,
wherein the second thermal fin is fixed inside the heat
transfer cavity, and the heat transfer cavity is made of
red copper and filled with liquid water. The heat absorp-
tion mechanism is mainly configured to absorb the heat
transferred from the heat conduction cavity.

[0011] Preferably, a temperature sensor is provided in
the heat transfer cavity of the heat absorption mecha-
nism. The temperature sensor can measure the heat in
the heat absorption mechanism to adjust a gear of a fan
in the heat dissipation mechanism.

[0012] Preferably, the heat dissipation mechanism in-
cludes a third thermal fin, a metal pipe, and the fan,
wherein the metal pipe is filled with liquid water and the
fan is configured to release heat from the third thermal
fin and the metal pipe into air.

[0013] Preferably, the third thermal fin is a W-shaped
thermal fin. The W-shaped thermal fin dissipates heat
more rapidly.

[0014] Preferably, the ratio of the volume of the water
within the heat conduction cavity to the volume of the
heat conduction cavity is 0.4~0.6, and an air pressure
within the heat conduction cavity is less than 1.01Xx10
5Pa. That is, the air in the heat conduction cavity is
pumpedto alow pressure, which isless than the standard
atmospheric pressure, thereby reducing a temperature
at which the liquid water vaporizes. In a heat transfer
process, the water in the heat conduction cavity contin-
uously vaporizes and liquefies, and continuously absorbs
and releases heat, thereby improving overall heat dissi-
pation and heat conduction efficiency.

[0015] A basic working process of the phase-change
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liquid cooling heat dissipation device is as follows: when
a CPU temperature increases, transferring heat to the
water cooling module through the liquid water and water
vapor in the heat conduction cavity, and dissipating heat
through the water cooling module. Under the circum-
stances that the temperature exceeds heat dissipation
capacity of the water cooling module, when the CPU is
in the overload state and the temperature exceeds the
phase-change point of the phase-change material in the
phase-change energy storage module, the phase-
change energy storage module starts to work and the
phase-change material liquefies, thereby rapidly absorb-
ing alarge amount of heat and preventing the water cool-
ing module from heating up. When the CPU returns to a
normal load, the water cooling module also returns to a
normal temperature region below the phase-change
point. As the temperature decreases, the liquefied phase-
change material releases heat to re-solidify, returns the
heat absorbed at the peak time to the water cooling mod-
ule, and dissipates heat in the air through the heat dissi-
pation mechanism of the water cooling module. In this
process, the phase-change material absorbs orreleases
a part of the heat through phase change to prevent the
CPU temperature from rising, thereby protecting a stable
operation of a system.

Beneficial effect

[0016] The present application utilizes a three-layer
structure of the phase-change energy storage module,
the water cooling module, and the heat conduction cavity.
A function generated by the phase-change energy stor-
age module reduces the CPU temperature whenthe CPU
is in an overloaded state, thereby allowing the CPU to
work normally at a normal temperature. This solves a
technical problem that the computer cannot be used nor-
mally because the CPU in the computer cannot rapidly
dissipate heat in the overload state which degrades the
performance of the CPU and shorten the service life of
the CPU.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which form a part
of the present application, serve to provide a further un-
derstanding of the present application and to make other
features, objects, and advantages of the present appli-
cation more apparent. The drawings and description of
illustrative embodiments thereof serve to explain the
present application and are not to be construed as undue
limiting to the present application.

In the drawings: FIG. 1 is a schematic diagram of a
structure of a phase-change liquid cooling heat dis-
sipation device according to the present application.

FIG. 2is a schematic diagram of an internal structure
of a heat absorption mechanism of the phase-
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change liquid cooling heat dissipation device accord-
ing to an embodiment of the present application.

FIG. 3is aschematic diagram of an internal structure
of a phase-change energy storage module of the
phase-change liquid cooling heat dissipation device
according to an embodiment of the present applica-
tion.

[0018] List of reference numerals in the drawings: 1-
phase-change energy storage module; 2- water cooling
module; 3- heat conduction cavity; 4- CPU; 5- energy
storage cavity; 6- first thermal fin; 7- heat absorption
mechanism; 8- coolant pump; 9- heat dissipation mech-
anism; 10- hose; 11- heat transfer cavity; 12- second
thermal fin; 13-third thermal fin; 14- metal pipe; 15- fan;
16- main board; 17- temperature sensor; 18-power sup-
ply; 19- control panel; 20- guide isolation plate.

DETAILED DESCRIPTION

[0019] In order to make those skilled in the art under-
stand the present disclosure better, technical solutions
of embodiments in the present application will be de-
scribed clearly and completely in connection with the
drawings of the present application hereinafter. Obvious-
ly, the described embodiments are merely part of em-
bodiments of the present application, not all embodi-
ments thereof. Based on the embodiments in the present
application, all other embodiments obtained by a person
having ordinary skill in the art without involving any in-
ventive effort shall fall within the protection scope of the
present application.

[0020] It should be noted that the terms "first", "sec-
ond", and the like in the specification, claims, and the
above-mentioned drawing of the present application are
used to distinguish similar objects, and are not neces-
sarily used to describe a specific order or a sequence. It
is to be understood that the data used in such manner
may be interchanged as appropriate, for convenience of
describing the embodiments of the present application.
Furthermore, the term "including" is intended to cover
non-exclusive inclusion.

[0021] In the present application, orientations or posi-
tion relationships indicated by the terms "on" and "under"
are based on orientations or position relationships shown
in the drawings. These terms are mainly intended to bet-
ter describe the present application and the embodi-
ments thereof, and are not intended to limit a particular
orientation in which indicated devices or components
must be oriented.

[0022] Also, other than the orientations or the position
relationships, a part of the above-mentioned terms may
be used to represent other meanings. For example, the
term "on" may also be used in some cases to indicate a
certain attachment relationship or connection relation-
ship. The person having ordinary skill in the art may un-
derstand specific meanings of these terms in the present
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application according to specific circumstances.

[0023] Furthermore, the terms "mounting”, "setting",
"providing", "connection", "linking", and "socketing" are
to be understood in a broad sense, which, for example,
may be a fixed connection, a detachable connection, or
an integral construction, or may be directly connected or
indirectly connected through an intermediary, or may be
internal connection between two devices, elements, or
components. The person having ordinary skill in the art
may understand specific meanings of these terms in the
present application according to specific circumstances.
[0024] It should be noted that the embodiments in the
present application and the features in the embodiments
may be combined with each other without conflict. The
present application will now be described in detail with
reference to the accompanying drawings and embodi-
ments.

[0025] As shown in FIGS. 1-3, the present application
relates to a phase-change liquid cooling heat dissipation
device. The phase-change liquid cooling heat dissipation
device includes from top to bottom: a phase-change en-
ergy storage module 1, a water cooling module 2, and a
heat conducting cavity 3. A top and a bottom of a heat
absorption mechanism 7 of the water cooling module are
fixedly respectively mounted to the phase-change ener-
gy storage module and the heat conducting cavity, and
the heat conducting cavity is mounted to the CPU. The
heat conduction cavity is filled with water and a ratio of
a volume of the water within the heat conduction cavity
to a volume of the heat conduction cavity is 0.2~0.9. The
heat conduction cavity is made of copper. The phase-
change energy storage module is filled with a phase-
change material. The heat conduction cavity transmits
heat to the water cooling module mainly through liquid
water in the heat conduction cavity and a wall of the heat
conduction cavity. Between the phase-change energy
storage module and the heat conduction cavity is mainly
the heat absorption mechanism of the water cooling mod-
ule, which dissipates heat through the heat dissipation
mechanism of the water cooling module after heat ab-
sorption. When an overload state occurs to the CPU, the
phase-change energy storage module starts to function,
and the phase-change material in the phase-change en-
ergy storage module can absorb heat. When the CPU
recovers to a normal state, the phase-change material
releases heat into the water cooling module, and recov-
ers to a normal state, thereby functioning as buffering
protection at a peak time ofthe CPU in the overload state.
The heat conduction cavity is filled with the water and
the ratio of the volume of the water within the heat con-
duction cavity to the volume of the heat conduction cavity
is 0.2~0.5. That is, there is liquid water and an air layer
in the heat conduction cavity. After the liquid water is
evaporated, heat is transmitted to the water cooling mod-
ule through water vapor, so that efficiency is higher. The
heat conduction cavity is made of red copper. The red
copper has good heat conductivity, is not easy to rust,
has long usage time, and has good durability. The CPU
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is mounted on a main board 16.

[0026] As shown in FIGS. 1-3, the phase-change en-
ergy storage module includes an enclosed energy stor-
age cavity 5 and a first thermal fin 6. The first thermal fin
is arranged in the energy storage cavity and the phase-
change material is filled in the energy storage cavity. The
first thermal fin is integrally formed with the energy stor-
age cavity.

[0027] A phase-change pointofthe phase-change ma-
terial in the phase-change energy storage module is
59°C. The phase-change material having the phase-
change point of 59°C ensures a normal and efficient op-
eration of the CPU. A CPU normal operation temperature
range is 45°C-55°C. When the phase-change point ex-
ceeds 59°C, the phase-change accumulator functions.
[0028] As shown in FIGS. 1-3, the water cooling mod-
ule includes the heat absorption mechanism 7, a coolant
pump 8, and a heat dissipation mechanism 9. The heat
absorption mechanism is configured to absorb heat
transferred from the heat conducting cavity. The heat ab-
sorption mechanism, the coolant pump, and the heat dis-
sipation mechanism are connected by a hose 10. The
coolant pump drives water in the heat absorption mech-
anism and water in the heat dissipation mechanism to
circulate. The coolant pump 8 is electrically connected
to a power supply 18. The power supply is electrically
connected to a control panel 19. The control panel is
configured to control a gear of the fan and a switch of the
coolant pump. A temperature sensor 17 is electrically
connected to the control panel. The control panel is elec-
trically connected to the power supply.

[0029] As shownin FIG. 2, the heat absorption mech-
anism includes a heat transfer cavity 11 and a second
thermal fin 12. The second thermal fin is fixed inside the
heat transfer cavity, liquid water is filled in the heat trans-
fer cavity, and the heat transfer cavity is made of red
copper. The heat absorption mechanism is mainly con-
figured to absorb the heat transferred from the heat con-
duction cavity. Also provided in FIG. 2 are two guide iso-
lation plates 20, a length of which is smaller than a length
of the second thermal fin. A main function of the guide
isolation plates is liquid water backflow.

[0030] A temperature sensor may be provided in the
heat transfer cavity of the heat absorption mechanism.
The temperature sensor can measure heat in the heat
absorption mechanism to adjust a gear of a fan in the
heat dissipation mechanism through the control panel.
The temperature sensor is electrically connected to the
control panel. When the temperature sensor exceeds the
normal temperature, the gear of the fan is adjusted to
accelerate an operation of the fan and improve heat dis-
sipation capability.

[0031] As shown in FIGS. 1-3, the heat dissipation
mechanism includes a third thermal fin 13, a metal pipe
14, a fan 15, and the control panel. The control panel is
a miniature controller. Liquid water is filled in the metal
pipe. The fan releases heat from the third thermal fin and
the metal pipe into the air. The third thermal fin is a "W-
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shaped" heat dissipation device. The W-shaped thermal
fin dissipates heat more rapidly.

[0032] As shown in FIG. 1, an air pressure within the
heat conduction cavity is smaller than 0.8 x 105 Pa. That
is, the air in the heat conduction cavity is pumped to a
low pressure, which is less than the standard atmospher-
ic pressure, thereby reducing a temperature at which the
liquid water vaporizes. In a heat transfer process, the
water in the heat conduction cavity continuously vapor-
izes and liquefies, and continuously absorbs and releas-
es heat, thereby improving overall heat dissipation and
heat conduction efficiency.

[0033] A basic working process of the phase-change
liquid cooling heat dissipation device is as follows: when
a CPU temperature increases, transferring heat to the
water cooling module through the liquid water and water
vapor in the heat conduction cavity, and dissipating the
heat through the water cooling module. Under the cir-
cumstances that the temperature exceeds heat dissipa-
tion capacity of the water cooling module, when the CPU
is in the overload state and the temperature exceeds the
phase-change point of the phase-change material in the
phase-change energy storage module, the phase-
change energy storage module starts to work and the
phase-change material liquefies, thereby rapidly absorb-
ing alarge amount of heat and preventing the water cool-
ing module from heating up. When the CPU returns to a
normal load, the water cooling module also returns to a
normal temperature region below the phase-change
point. As the temperature decreases, the liquefied phase-
change material releases heat to re-solidify, returns the
heat absorbed at the peak time to the water cooling mod-
ule, and dissipates heat in the air through the heat dissi-
pation mechanism of the water cooling module. In this
process, the phase-change material absorbs orreleases
a part of the heat through phase change to prevent the
CPU temperature from rising, thereby protecting a stable
operation of a system.

[0034] This embodimentutilizes a three-layer structure
of the phase-change energy storage module, the water
cooling module, and the heat conduction cavity. A func-
tion of the phase-change energy storage module reduces
the CPU temperature when the CPU is in an overloaded
state, thereby allowing the CPU to work normally at a
normal temperature. This solves a technical problem that
a computer cannot be used normally because a CPU in
the computer cannot rapidly dissipate heatin an overload
state which degrades performance of the CPU and short-
en a service life of the CPU.

[0035] The above are merely preferred embodiments
of the present application, and are not intended to limit
the present application. Various modifications and vari-
ations may occur to those skilled in the art. Any modifi-
cations, equivalents, variations, etc. within the spirit and
principles of the present application are intended to fall
within the scope of the present application.
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Claims

A phase-change liquid cooling heat dissipation de-
vice, comprising a phase-change energy storage
module (1), a water cooling module (2), and a heat
conduction cavity (3),

wherein a top and a bottom of a heat absorption
mechanism (7) of the water cooling module are
fixedly mounted respectively to the phase-
change energy storage module and the heat
conduction cavity;

the heat conduction cavity is attachable to a
CPU (4);

the heat conduction cavity is filled with water, a
ratio of a volume of the water within the heat
conduction cavity to a volume of the heat con-
duction cavity being 0.2~0.9, and the heat con-
duction cavity being made of red copper; and
the phase-change energy storage module (1) is
filled with a phase-change material.

The phase-change liquid cooling heat dissipation de-
vice of claim 1, wherein the phase-change energy
storage module (1) comprises an enclosed energy
storage cavity (5) and a first thermal fin (6) arranged
in the energy storage cavity, and the energy storage
cavity is filled with the phase-change material.

The phase-change liquid cooling heat dissipation de-
vice of claim 2, wherein the first thermal fin (6) is
integrally formed with the energy storage cavity.

The phase-change liquid cooling heat dissipation de-
vice of claim 1, wherein:

the water cooling module comprises the heat
absorption mechanism (7), a coolant pump (8),
and a heat dissipation mechanism (9),

wherein the heat absorption mechanism is con-
figured to absorb heat transferred by the heat
conduction cavity, the heat absorption mecha-
nism, the coolant pump, and the heat dissipation
mechanism are connected by a hose (10), and
the coolant pump is configured to drive water in
the heat absorption mechanism and water in the
heat dissipation mechanism to circulate.

The phase-change liquid cooling heat dissipation de-
vice of claim 4, wherein the heat absorption mech-
anism comprises a heat transfer cavity (11) and a
second thermal fin (12) fixed inside the heat transfer
cavity, and the heat transfer cavity (11) is made of
red copper and filled with liquid water.

The phase-change liquid cooling heat dissipation de-
vice of claim 5, wherein a temperature sensor (17)
is provided in the heat transfer cavity of the heat ab-
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sorption mechanism.

The phase-change liquid cooling heatdissipation de-
vice of claim 4, wherein the heat dissipation mech-
anism comprises a third thermal fin (13), a metal pipe
(14), and a fan (15); the metal pipe is filled with liquid
water; and the fan is configured to release heat from
the third thermal fin and the metal pipe into air.

The phase-change liquid cooling heatdissipation de-
vice of claim 7, wherein the third thermal fin is a W-
shaped thermal fin.

The phase-change liquid cooling heatdissipation de-
vice of claim 1, wherein the ratio is 0.4~0.6, and an
air pressure within the heat conduction cavity is less
than 1.01x105 Pa.
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