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(57) Abstract: The present invention discloses a cold water circu

lation cooling system. Its main inventive features include a closed

&= circuit water circulation loop (1) which is pre-laid in walls, ceiling or the likes and a cold water generation means (5) connected
& to the closed circuit water circulation loop. The cold water generation means includes a cold-water outlet (55) provided with a
pressure pump (57) to facilitate water circulation. Water from the cold water generation means travels through the closed circuit

=

water circulation loop and sub-loops (1, 11) respectively to take away the surrounding heat. The invention utilizes the heat transfer

principle to achieve the overall results. It does not involve the conventional cold air method and so in terms of application it is more

comfortable, healthy, energy saving, safe and low cost.
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A cold water circulation cooling system

Technical Field
This invention relates to a cooling system, more particularly to that of a closed

circuit cold water circulation type.

Technical Background

Conventional cooling systems such as the split unit or window air-conditioners, or
central air-conditioning system are using air as a medium of cooling to bring
down the temperature in the vicinity concerned. Such conventional cooling

systems have the following setbacks.

1) There is the presence of air blowing outlets, which have the tendency to cause
uneven distribution of temperature within a room or enclosure.
Conventional air-conditioners have air blowing outlets blasting out chilled air
into the room. The chilled air is blown directly to the occupants, making
them feel uncomfortable. Places nearer to the air outlets tend to be cooler
than places further away. As a result, the temperature within the room
becomes uneven. In this connection, large tempeféture variation within a
room can make occupants really uncomfortable and may result in some kind

of air-conditional or “air-con” sickness.

2) An enclosed space is required, which is prone to cause sickness among its
occupants. As conventional air-conditioners require an air-tight enclosed
space for maintaining low temperature, such environment is conducive for
the growth and spread of bacteria, germs and so on. Therefore, such
environment would cause higher incidences of air-conditional sickness

among the occupants.
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3) High operation cost is involved due to wastage of energy-related resources.
For ordinary household, it is required to install in each room a separate
air-conditioner, which contributes to high energy consumption. Though
central air-conditioning system is available, the installation cost is high

making such system equally uneconomical.

Summary of the Invention

The main objective of the present invention is to provide a cold water circulation
cooling system for cooling down temperature in a room. It does not involve any
air blowing outlet and is capable to achieve relatively uniform temperature
distribution within the vicinity concerned. There is no requirement for an
air-tight enclosure. Therefore, the present invention has the advantage of
providing a more comfortable and healthy environment for its users. In addition,

the invention also incurs lower running cost and less energy consumption.

In order to achieve the above objective, the present invention of a cold water
circulation cooling system is characterized by a closed circuit water circulation
loop which is pre-laid in walls, ceiling or the likes and a cold water generation
means connected to said closed circuit water circulation loop, said cold water
generation means having a cold-water outlet provided with a pressure pump to

facilitate water circulation therein.

The closed circuit water circulation loop includes a plurality of sub-loops for
which each room is installed with at least one of said sub-loops, a water
distribution unit and a water returned unit wherein said water distribution unit
includes a distribution inlet and a plurality of distribution outlets connected jointly

to the entrance of said closed circuit water circulation loop, and said water
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returned unit includes a returned outlet and a plurality of returned inlets connected

jointly to the exit of said closed circuit water circulation loop.

Said water distribution unit includes at each distribution outlet therein a manual
valve and said water returned unit includes at each returned inlet therein a manual

valve.

Said each returned inlet of the water returned unit is provided with an
electro-magnetic valve, said electro-magnetic valve being connected with an

independent control unit.

Said closed circuit water circulation system of the present invention also includes
a central control panel connected jointly with the said pressure pump, said cold

water generation means and said independent control unit.

Said cold water generation means includes an open-able compartment body
having multiple levels of ice-making racks therein, a warm-water inlet disposed at

the top end thereof and a cold-water outlet disposed at the bottom end thereof.

Qaid warm-water inlet includes at its lower end a water channel means for

directing in-coming warm water to designated ice-making racks.

Said cold-water outlet includes a heater band installed externally near to the exit

end to prevent water therein from reaching the freezing point.

Said closed circuit water circulation loop includes on its surface facing the interior
of the room a heat ronducting lamination. Said heat conducting lamination is an

aluminum composite board.
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Unlike the conventional cooling system using cold air as a medium, the cold

water circulation cooling system according to the present invention has the

following advantages;

1)

3)

More comfortable: The room to be cooled is shielded off from any heat
radiation coming from the ceiling and walls. Conversely, chilled air comes
down from the ceiling and walls to cool down the surrounding making one
feel relaxed in a cooling environment as if inside a natural cave. Without
having to close the room completely, it is possible to lower the environment
temperature up to 5-10 degrees centigrade. In addition, the room has very
uniform temperature throughout every corner making the occupants feel easy
and comfortable. Users of the present invention may choose to install a
conventional ceiling fan with opposite-angle blades which would help

sending the chilled air down and hence further enhance circulation of air

within the room.

More hvgienic & healthy: Since there is no requirement for air-tight room,
the present invention should drastically cut down cases of infection among
the occupants caused by harmful bacteria, viruses and other germs. Besides,
a more uniform temperature environment is achieved and with little
temperature variation and it should reduce incidences of sickness relating to

air-conditional effect or “air-con” symptom.

Energy saver: The cooling system according to the present invention when
used for cooling an entire house only consumes electricity comparable to that
of a household refrigerator. There is a smart auto-timer control in the

system, which can be used to avoid peak-hour charges and thus help to
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4)

)

minimize electricity bill. If necessary, the cold water generation means of
the present invention can be modified and adapted to use solar power thus

making the system even more economical.

Safety: The present invention uses water pipes of the crosslinked
polyethylene type (commonly known as PEX pipes), which is of food grade
quality with minimum life span of at least 50 years even under extreme
operating temperatures of - 40 to 110 degrees centigrade. The pipes also
have the physical flexibility to ensure that there is absolutely no requirement
for making joints within the walls or ceiling during installation. In this way,
it would eliminate any chance of leakage at joints due to rusts or aging of the
pipes. Where pipes need to be joined to the cold water generation means,
such joints are all positioned outside and therefore, maintenance and repair
works can be done easily. Proper drainage means can be provided below
these joints so that there is no danger of unwanted leakage that may flood the
place concerned. Apart from the above, the pipes used in the present
invention are not prone to rust like the conventional ones and therefore will
not result in blockage which affects the smooth flow of water. In addition,
in case of fire, the pipes will melt. The water so discharged will sprinkle and

help to extinguish the fire.

Low cost: The installation cost for the present invention is much lower than
that of the central air-conditioning system. Such low installation cost is
comparable to having to install an air-conditioner in each room of an ordinary
household. However, the daily running cost for the present invention is
considerably lower than other air-conditioning systems available in the

market.
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6)

7)

Low water usage: The present invention incurs very low water consumption
because water is only used in closed circuit system. No water is being
discharged nor any polluted by-product being emitted. The amount of water
consumed is limited to about tens of liters only. Therefore, water
temperature can be rapidly cooled down and maintained at less than 10
degrees centigrade. A system with operating water temperature at less than
10 degrees centigrade is sufficient to keep a household surrounding at about

25 degrees centigrade even during summer time.

Environmental friendly: As the present invention consumes very little
energy, no noise, low heat emission, low coolant usage and no leakage, it is

very environmental friendly.

Hlustration by drawings

Fig. 1 shows an isometric view representation of an embodiment according to the

present invention.

Fig. 1A shows the plan view of the closed circuit water circulation system

according to the present invention.

Fig. 2 shows the plan view of the water distribution unit according to the present

invention.

Fig. 3 shows the plan view of the water returned unit and the control system

thereof according to the present invention

Fig. 4 shows front cross-sectional view of the cold water generation means

according to the present invention
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Fig. 5 shows the top cross-sectional view of the cold water generation means

according to the present invention

Fig. 6 shows a cross-section view of the assembly involving the crosslinked
polyethylene pipe, insulation foam and heat conducting material according to the

present invention

Specific Embodiments

The cold water circulation cooling system according to the present invention is
ideal for use in apartments, houses, offices, shopping malls, hotel and & factories
and so on. As shown in Fig. 1, its main inventive features include a closed
circuit water circulation loop, water distribution unit, water returned unit, central

control panel and cold water generation means, which have the following details.

Said closed circuit water circulation loop 1 is pre-laid in the walls, ceiling and the
likes.  As such, manifold independent sub-loops 11 of similar nature are installed
in individual smaller rooms. (Circuit route for independent sub-loop is shown in
Fig. 1A while Fig. 1 shows the overall water circulation system). For bigger
rooms, two or more independent sub-loops 11 can be installed. The kind of pipes
used for said closed circuit water circulation loop is the crosslinked polyethylene
type. Such kind of pipes possesses many properties such physical flexibility,
resistant to high and low temperatures (- 40 degree to 110 degree centigrade).
When reaching 200 degree centigrade, such pipes would not melt but only
become soft, resistant to high pressure (20Mpa), non-poisonous, healthy and safe

for use.

Said water distribution unit 2 (as shown in Fig. 2) is provided with a distribution
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inlet 21 and a plurality of distribution outlets 22. Each distribution outlet 22 1s
connected to a closed circuit sub-loop 11 of the overall closed circuit water
circulation loop 1. Each distribution outlet is also provided with a manual valve
23 at the entrance thereof to facilitate the control and opening of a particular

closed circuit sub-loop 11 that is connected to it.

Said water returned unit 3 (as shown in Fig. 3) is provided with a returned outlet
31 and a plurality of returned inlets 32. Each returned inlet 32 is connected to a
closed circuit sub-loop 11 of the overall closed circuit water circulation loop 1.
Each returned inlet 32 is provided with an electro-magnetic valve 33 at the
entrance thereof. Said electro-magnetic valve 33 is connected to an independent
control unit 34. Preferably, each returned inlet 32 is also provided with a manual
valve 35. Said manual valve 35 has the function to continue operating the water

circulation system in the event that the electro-magnetic valve 33 fails to function.

As illustrated in Fig. 3, said central control panel 4 is connected to each and every
independent control unit 34. Said central control panel is also connected to the

cold water generation means 5.

As shown in Fig. 4 and Fig. 5, said cold watcr generation means 5 includes a well
insulated open-able compartment body 51. Within the housing of said
compartment body 51, there are multiple levels of ice-making racks 52. At the
top end of said compartment body 51, a warm-water inlet 53 is provided, said
warm-water inlet being connected to the returned outlet 31 of the water returned
unit 3. At the lower end of said warm-water inlet 53, there is provided a water
channel means 54. As the present embodiment has four ice-making racks 52 to a
level of the compartment body. said water channel means 54 assumes the

configuration of H shape. Said water channel means 54 is provided with channel
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grooves 541 capable to divert the returned warm water into the four designated

ice-making racks 52.

At the bottom end of the compartment body 51, there is provided a cold-water
outlet 55, said cold-water outlet being connected to the distribution inlet 21 of the
water distribution unit 2. Said cold-water outlet 55 includes a heater band 56
installed externally near to its exit end so as to prevent water therein from
reaching the freezing point. At the exit of the cold-water outlet 55, a pressure
pump 57 is provided to ensure that the water there from has sufficient pressure to
circulate round the cooling system to take away heat and at the same time cool
down the surrounding. The basic principle of the cold water generation means 5
1s similar to that of an ordinary household freezer where it uses a compressor 58
and coolant to achieve the freezing effect. The above-mentioned pressure pump
57 and compressor 58 are electrically controlled by the central control panel 4

respectively.

As illustrated in Fig. 6, the present invention requires that the surface of the walls,
ceiling or the likes (Refer to ceiling 6 in Fig. 6) facing the interior of the room be
first applied with an insulation layer 7. Said heat insulation layer 7 is a pre-cast
foam having grooves thereon to facilitate crosslinked polyethylene pipes of said
closed circuit water circulation loop 1 to be fitted on. Once the fitting has been
done, a heat conducting lamination 8 such as an aluminum material board is then

added on with the purpose to increase the radiation surface area and capability.

The working principle of the present invention is as follows. Warm water (20°C
- 309 C) from the water returned unit 3 flows into the cold water generation
means 5 through the warm-water inlet 53  When inside the compartment body

51, the warm water travels through the water channel means 54 into the
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ice-making racks 52 as explained earlier. Within the ice-making racks 52, the
warm water will be condensed into ice. The ice that has been formed in the
various ice-making racks 52 will quickly help to chill down on-coming warm
water. The chilled water will flow down until the bottom of the compartment
body where the cold-water outlet 55 is located. Subsequently, the chilled water
(about 4 © C) is pressurized by the pressure pump 57. Pressurized chilled water
will then be pumped into and through the water distribution unit 2 into the overall
closed circuit water circulation loop 1 and eventually into the respective sub-loops

11 concerned.

As such, the chilled cold water circulates in the closed circuit water circulation
loop 1 and the relevant sub-loops 11 to take away heat along its way and at the
same time, cool down the surrounding walls, ceiling and the likes as well as the
heat conducting lamination. Through the heat transfer principle, the cooled
surfaces will bring down the temperature of the surrounding air, which then sinks
down to replace the warmer air below resulting in a gentle movement of air.
Having gone through the circulation process within the closed circuit system, the
originally cold water will get warmed up as it returns to the water returned unit 3

and hence will be sent back to the cold water generation means 5 once again.

Said independent control unit 34 has the function to control and regulate the flow
of water in individual sub-loop 11 through the opening and closing of the retuned
inlet 32 concerned. In this way, the invention has the advantage to control the

cooling effect of individual rooms as may be required by the users.

In addition, the present invention has the provision to incorporate into the central
control panel 4 the function of an intelligent timer control so as to enable users of

the cooling system to shut off the freezer compressor 58 during peak hours to
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avoid high charges. During off peak hours, the ice making process can be
resumed. According to the present invention, the freezer compressor 58 and the
pressure pump 57 have the properties to work independently of each other. It
implies that during peak hours for the purpose of saving electricity charges, users
can still operate the system by shutting off the freezer compressor 58 but turning
on the pressure pump 57. While at night when the environment is cooler, one
can shut off the pressure pump 57 as well.  One can also take advantage of the off
peak hours to store up the sufficient ice for use during peak hours or when the
environment is hot such that the freezer compressor 58 and the pressure pump 57

can operate to cool down the environment within a shot time.
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Claims:

1.

[

A cold water circulation cooling system is characterized by a closed circuit
water circulation loop (1) which is pre-laid in wall, ceiling or the likes and a
cold water generation means (5) connected to the closed circuit water
circulation loop, said cold water generation means having a cold-water outlet
(55) provided with a pressure pump (57) to facilitate water circulation

therein.

A cold water circulation cooling system according to Claiml wherein said
closed circuit water circulation loop (1) includes a plurality of sub-loops (11)
for which each room is installed with at least one of said sub-loops, a water
distribution unit (2) and a water returned unit (3) wherein said water
distribution unit includes a distribution inlet (21) and a plurality of
distributic;n outlets (22) connected jointly to the entrance of said closed
circuit water circulation loop (1), and said water returned unit includes a
returned outlet (31) and a plurality of returned inlets (32) connected jointly to

the exit of said closed circuit water circulation loop.

A cold water circulation cooling system according to Claim 2 wherein said
water distribution unit (2) includes at each distribution outlet (22) therein a
manual valve (23) and said water returned unit (3) includes at each returned

inlet (32) therein a manual valve (35).

A cold water circulation cooling system according to Claim 2 wherein each
returned inlet (32) of said water returned unit (3) is provided with an
electro-magnetic valve (33), said electro-magnetic valve being connected to

an independent control unit (34).
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10.

A cold water circulation cooling system according to Claim! and Claim 4
wherein said closed circuit water circulation loop (1) includes a central
control panel (4) connected jointly to said pressure pump (57), said cold

water generation means (5) and said independent control unit (34).

A cold water circulation cooling system according to Claiml wherein said
cold water generation means (5) includes an open-able compartment body
(51) having multiple levels of ice-making racks (52) therein, a warm-water
inlet (53) disposed at the top end thereof and a cold-water outlet (53)

disposed at the bottom end thereof.

A cold water circulation cooling system according to Claim 6 wherein said
warm-water inlet (53) includes at its lower end thereto a water channel means

(54) for directing in-coming warm water to designated ice-making rack (52).

A cold water circulation cooling system according to Claim 1 wherein said
cold-water outlet (55) includes a heater band (56) installed externally near the

exit end to prevent water therein from reaching the freezing point.

A cold water circulation cooling system according any one of Claim 1, Claiin
2 and Claim 6 wherein said closed circuit water circulation loop (1) includes
on its surface facing the interior of the room to be cooled a heat conducting

lamination (8).

A cold water circulation cooling system according to Claim 9 wherein said

heat conducting lamination (8) is an aluminum composite board.
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