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Field of the Invention [0001] The present invention relates to nethods and
systens to reduce cost in a heating, ventilation and air conditioning
(HVAC) system [0002] In particular, thi1$ invention relates to nmethods
utilizing water reservoirs in buildings to augment the heating and cooling
of a building thereby reducing energy costs. Background of the Invention

0003] It is a i f r j r
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Background of the Invention
[0003] It is a common practice for power supply companies to offer
economic incentives to users who can shift their energy needs from a peak
demand period to the off-peak period. The difference between peak and off-
peak period tariff rates for electricity is often considerable. This makes it
cost-effective for building management to implement systems that can take
advantage of operating at the lower tariff rates.
[0004] An example of such a system in the art are thermal storage systems
that run refrigeration equipment in the off-peak period to make ice, and then
at peak period discharging the ice storage to satisfy the cooling duty, either
in full or partially. The significant reduction of time-dependent energy costs
such as electric demand charges and peak time-of-use energy charges is a
major incentive for using of thermal storage system.
[0005] While the example of making ice is useful in cooling in the summer
season or in warmer climates, the idea of using thermal storage to save
costs may also be implemented using warm air in colder climates or
seasons.
[0006] Thermal energy can be stored in the latent heat of fusion of water
(ice) or other phase-change materials like the hydrated salts. With ice



storage, separate ice-nmaking machines will have to be installed but these
are typically less energy efficient than those used for air conditioning
pur pose. Wth phase-change materials, conventional air conditioning
chillers can still be used to nake for better energy efficiency. (0007]
Alternatively, water nmay be used as a stprage nediumw thout causing it to
undergo a phase change. The anount of energy stored in a chilled water
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[0009] The cool water (typically, 6°C) is piped into the chilled water circuit to

perform the intended cooling and warmer water (typically at 12°C)is
returned to the storage tank separated from the remaining stock of cool
water. Alternatively, the water warmed by an electrical or solar heater, or
from waste heat, may be piped into the system to warm incoming cold air.
Inherently, this technique limits the temperature differential (At) in air
conditioning systems to a conventional working range of about 10° C. The
chiller cools water in storage at 5°C and coils return water to storage at
15°C.

[0010] Furthermore, chilled water systems are associated with large
volumes. As a result many storage tanks are located outdoors or below
ground. The location and space required by the thermal storage system are
functions of the type of storage and the architecture of the building and site.
Building or site constraints often shift the selection from one option to
another. Architectural or structural considerations, sometimes, outweigh the
performance benefits that thermal system can achieve.

[0011] Therefore, a need clearly exists for a heating, ventilation and air
conditioning system that can reduce its cost of operation by shifting the



[ 0011] Therefore, a need clearly exists for a heating, ventilation and air
condi tioning systemthat can reduce its cost of operation by shifting the 3
energy demands to take advantage of off-peak power rates while not
requiring the installation of new storage and costly ice-maki ng equi pnment
or phase-change materials. In addition,p,use of existing water storage to
achieve this shift without the need to install additional structures wll
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differential of the water beyond 10C.
Summary of the Invention

[0013] The present invention seeks to provide, in one aspect, a method of
using at least one thermal storage means to reduce load and electrical
power costs in at least one air conditioning system, wherein the at least one
thermal storage means comprising at least one existing body of water in at
least one building, the method comprising:

modifying the least one existing body of water;

linking the at least one existing body of water to the air conditioning system:;
changing the temperature of the water in the at least one existing body of
water;

allowing the water in the at least one existing body of water to moderate the
load in the at least one air conditioning system;

whereby

the volume and integrity of the water in the at least one existing body of
water is preserved,

and

thereby extending the useful temperature differential of the water beyond
10°C.

[0014] In another aspect, the present invention provides a system of using
thermal storage to reduce the load and electrical power costs in an air
conditioning system, the system comprising:

at least one thermal storage;



[0014] In another aspect, the present invention provides a system of using
thermal storage to reduce the |load and el ectrical power costs in an air
conditioning system the systemconprising: at |east one thermal storage; 4
at |east one air conditioning system wherein the at |east one thernmal
storage is connected indirectly to the | east one air conditioning
systemt hrough at | east one heat exchanger, whereby the thernal storage
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the useful temperature differential of the thermal storage is extended

beyond 10°C.

Brief Description of the Drawings
[0015] The preferred embodiments of the present invention will now be
more fully described, by way of example, with reference to the drawings of
which:
[oo16] FIG. 1 illustrates a schematic diagram showing how existing water
storage bodies in a building may be linked with the existing air conditioning
system in accordance with the present invention;
[0017] FIG. 2 shows how the existing water storage body may be used
under the present invention;
[0018] FIG. 3 shows how one method by which the water volume in multiple
water storage tanks may be used in the method of the present invention
without loss of total water volume;
[0019] FIG. 4 shows another method by which total water volume in one
tank may be preserved by the method of the present invention;
[0020] FIG. 5 shows how the thermal storage is charged.
[0021] FIG 6 shows the first stage of the method of the present invention in
discharging the thermal storage; and
[0022] FIG. 7 illustrates the second stage of the method of the present

invention.



[0020] FIG 5 shows how the thermal storage is charged. [0021] FIG 6 shows
the first stage of the nethod of the present invention in discharging the
thermal storage; and [0022] FIG 7 illustrates the second stage of the

met hod of the present invention. 5 Detailed Description of the Draw ngs
[0023] This invention seeks to address the inadequacies in known
technologies to provide a cost-effective solution to inplenent a thermal

storage system for space h§aiRg @és%{%ﬁgf@hgwrgm% [0024] The present
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preserved, to rieo2sgeThibéenvarsibnafectpds addmstthen’mfm‘quagles ivendwhat i on and
di. ng In accordance with a

air conditioni HVAC stem of a bui

pref erred enboggﬁé'ﬁ?log%ss[ﬁ@r?\ﬂ?}%ﬁﬁ%ﬁe ?@tlved%@EWrbEU'mﬂlﬂmﬁﬁbamﬂ’m&% ng
description, dedtgid ?erﬁl‘féwgmtt‘ r erred enbodinent. It
shal | be apparent tg% %fr?e skill'ed méjattﬁ‘gsCFr dogﬁn%%\%eu\}@! ‘that the invention
may be practi cdfoadj t Hrupreseohindention gaksssedif a rtelses@wcm‘tvmtbswha;emdﬂe be
descri bed at ob cure t he |on dern

|
bui | di ngs are S@rﬂﬁ@gv\(ﬂﬁ?wsé’r@%“@ toJpdues \nec QPeFaé&i’Qlt%% hegfiRers to

store bodi es Ofve\ﬁﬁta@lbn%i‘iél%@b@hd’hé@ihg?ﬂ%@%ry‘ét&ﬁof E%nainpe safety
pur poses, buildings are required e equi wat ef’- based fire

fi ghti ng syst ef@028LidR agsomiangaviitaa pcefgrfeﬁ rﬂfmlmdlwgt eﬁhh&ndvamtonrarger

system In the , f water d|n
reserve so that%%gépc/)t?\é(gc |tb/§{(|ﬂ£)§ﬁﬁé Hgg% B)Peggta@? aéepfqv‘édﬁﬁp ‘E%SCE ?ned
and/ or suppr essmelferdenl ermbo@imentr ¢ dREl Bee@pardrieo WAL &Killed ih BRSS! eser voirs
is otherw se never used. [0027] The present invention makes use of this

ot herwi se unt apoBEveRdPatine igy@ntiagemay beauaekicashwitheutriyicosiataiisoSomenihc
system [0028] ild §&ah& Uy ABLFeHribbiSt REAGRA B ds ndtl§ BEEGRThe! NVENt i on

does not
invention.

[0026] Modern buildings are designed with a variety of services that require
owners to store bodies of water separately for each service. For fire safety
purposes, buildings are required to be equipped with water-based fire
fighting systems such as an automatic sprinkler system and wet riser
system. In these systems, a prescribed volume of water must be stored in
reserve so that upon activation, the outbreak of a fire may be contained
and/or suppressed. In normal circumstances, the water in these reservoirs
is otherwise never used.

[0027] The present invention makes use of this otherwise untapped thermal
storage to reduce operating costs of a HVAC system.

[0028] Unlike technologies of the prior art, the present invention does not
make use of ice storage or other thermal storage media such as phase
change materials in the preferred embodiment. The present invention is
that of chilled or warmed water in a closed loop circuit system.

[0029] While the preferred embodiments of the present invention are
described are directed towards cooling a building, a person skilled in the art
of HVAC systems will appreciate that the present invention can also be

readily adapted to save energy costs for space heating in building.



make use of ice storage or other thermal storage nedia such as phase

change materials in the preferred enbodi nent. The present invention is

that of chilled or warmed water in a closed loop circuit system [0029]
Wil e the preferred enbodi nents of the present invention are described are
directed towards cooling a building, a person skilled in the art of HVAC
systens will appreciate that the present invention can also be readily

adapted to savelogjebirg%(e,%oas@%é ra‘?@%ﬁ%%%%ﬁﬂﬁgﬁiré%éw %@ioggime%@ [OQ%O]mlhere
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typical 10°C temperature differential (At).

[0033] FIG. 1 shows a schematic diagram to link these water bodies to the

HVAC system. The water in the storage medium is isolated from, and not

connected for flow, into any segment of the chilled water circuitry used for

air conditioning. Instead, heat transfer is achieved by the use of a suitable

heat exchanger (4) between the thermal storage medium (1) and the chilled

water circuitry. By using these existing water bodies, the cost of erecting

additional water storage tanks especially for thermal storage purpose is

reduced substantially.

[0034] In the present invention, the temperature of the water in the thermal

storage is changed and this water is then used to moderate the load in the

air conditioning system.

[0035] In the charging mode, the circuitry may be arranged either to allow

the chiller(s) (20) or another temperature changing means such as a heater,

to perform charging or changing the temperature of the storage medium (1)

while meeting the load. Alternatively, other dedicated chiller(s) (201) may

serve to solely charge the water storage (FIG. 2). This may be done at



reduced substantially. [0034] In the present invention, the tenperature of
the water in the thermal storage is changed and this water is then used to
noderate the load in the air conditioning system [0035] In the charging
node, the circuitry may be arranged either to allow the chiller(s) (20) or
anot her tenperature changi ng means such as a heater, to perform charging
or changing the tenperature of the storage nedium (1) while neeting the

| oad. Alternati i i r - - lely
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present i nventntiKe thespliont MAaE thermexisesrdgt Meediemdsad aste el hes gt i al  of
the storage nedium beyond the tenperature range of 10C. The present
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A and (16) B (Bloagel|l). Therdtieabsex thangessorBhesn& f6Rge medium of the

present invention circulates in a closed circuit and does not mix with the

water or thermal storage medium of the airconditioning system. Heat

exchange takes place through the heat exchanger (4). This method of the

present invention preserves the integrity of the thermal storage and is novel

and inventive over current methods of the art.

[0038] The cooling duty shall be performed by two groups of heat

exchangers (22) A and (16) B (FIG. 1). The heat exchangers B is a pre-

cooling arrangement such that it reduces the load on heat exchangers (22)

A.

[0039] As an illustration, consider the ventilation component of the cooling

load. Fresh air is typically introduced into a building to meet the ventilation

requirements of the occupants. The intake of fresh air into a building may

be pre-cooled or moderated at its entry location by the heat exchangers

(16) B. This reduces the load on heat exchangers A (22). Thus, the present

invention is able to moderate the load of the air conditioning system.

[0040] In stage | (FIG. B), the water in thermal storage is piped downstream

to heat exchangers (22) extending the returning segment of the chilled

water circuitry. The cooling duty of the chiller is therefore partially removed

by the discharging of stored energy of the water tanks (1). The chiller will



cooling arrangenent such that it reduces the |oad on heat exchangers (22)
A. [0039] As an illustration, consider the ventilation conponent of the
cooling load. Fresh air is typically introduced into a building to neet
the ventilation requirenents of the occupants. The intake of fresh air
into a building may be pre-cooled or erated at its entry |l ocation by
t he heat exchangers (16) B. This reduces the | oad on heat exchangers A

(22). Thus, E‘se%@%ﬁf‘tgtgié?%%@étﬁ% bﬁpé?éﬁ:&@%gﬁﬂgﬁ%a‘w #gquveﬁdAQEhé he air

condi tioning system I'n stage wat er "1 n ‘ther
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returning segnent of the chilled water cuitr The cool | n dut of the
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i nfluence the operations of the chillers in a direct manner [0041] In the
second stage, thtendedk Siperthademperathia olthiewsater in thettbennal iatagededowsi nce

t he tenperatur te stor ab ve 15C, it
i's no |onger s%btgg% g?w& @%I’%?&?%Hég@ﬁq%% Y‘ﬂzﬁ%’é@( Pﬁwteﬂ ad hﬁ chilled
water circuit. nrlineyiled water kieciiNeHoREMOdSinfte tHEEmMREN s GFthe prBeRA this is
di sregarded, this water above 15C remains useful in the present invention

as it can stil Whereihigé dissaarded ébtséﬁa'f@bﬁ‘b@\/\‘éﬂﬁscdﬁn‘tam? ugedal inrke | oad in a

operati ng. val voreelgineaaas i, SAFRRGE: P SDebR AckePiauti Phenai n
chilled water ecboling lbadFﬁh @ sebbond stiescodingbe done manual |y (guided by a

tenperature reading_by time of day for that season of the year). However,
the best way t §049 {l’h|sssqc§ngystage cooling is performed by operating valves (13, 15)

to form a closed loop separated from the main chilled water circuit (FIG. 7).
This may be done manually (guided by a temperature reading by time of
day for that season of the year). However, the best way to do this is by
electromechanical means well known in the art, wherein the valves are
operated automatically when the water reaches a selected temperature
such as 15°C.

[0043] This second chilled water circuit will feed the heat exchanger (16) to
moderate or pre-cool the selected components of the cooling load. In the
example, incoming fresh air is pre-cooled by the heat exchanger (16) which
is now fed with water in a closed loop. The residual thermal capacity of the
water in storage remains suitable for the pre-cooling function and is thus
raised to a higher temperature.

[0044] In this two-stage discharging, the temperature (of water) in storage
could be raised from as low as 4°C to as high as the ambient temperature.
The temperature differential is therefore stretched beyond the typical 10°C
range by this novel and inventive method.

[0045] The advantage of the present invention in providing non-intrusive

use of bodies or reservoirs of water stored in a building that were originally



el ectromechani cal nmeans well known in the art, wherein the valves are
operated automatically when the water reaches a selected tenperature such
as 15C. [0043] This second chilled water circuit will feed the heat
exchanger (16) to noderate or pre-cool the selected conponents of the
cooling load. In the exanple, incomng gresh air is pre-cooled by the heat
exchanger (16) which is nowfed with water in a closed | oop. The residual

thermal capaci taotohtehb8d f¥RISE as Baﬁtd?"t@ﬁlr rc%ﬁ@ﬂtleﬁmélgy%?é?ﬁ ‘?naépfnvft@e

pre-cooling function and is thus raised to a highér 'tenperature. [0044] In
this two-stage @TUWafrf@mribe relwanbmgelfa@rurwtbmnasaﬂ' ée}ze autmmeagmy beul d be
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present |nvent|on in providing non-intrusive use of bodies or reservoirs
of water storedfithe BORUMIEsive Ush &f Waterestorsdgionfirg f}gfﬁmgrmxrposﬁ dirdeafatpr use

as part of the i SELY. rom

ol Bvant “regut 0ty FA B ElRgs S BhE S Rber b R 4L BRITREEG

al | ow the non- iavaiatsle\ie ansemefgehbgse wat er bodi es as ther mal  stor age
medium if the mteg/vty of the water may be preserved. In the case of the

non-intrusi ve G4LVilTegards e this ﬁQVaﬂ*tﬁgéy thegHesent IpyeBinsealse prevides et y
t t b |
a2l e i n- antedesandRetri deireSHRe the e gRE I she Horodies n an

present invent iearergescy. pEraimgées ofsrr amegga&yamﬂudecﬁmtr@g@ﬂng@flarfﬁrser ve the
integrity of th npl es of an energency

include the tr iagadg\!’\*lat}‘?‘@pﬁa ‘Iéreqssl ¢f§p8§sépgfregﬁ’%§%r%fwoaroéﬁalw tother eezi ng
operati ons of L Ee poe e B b e o PRSP IR or'
by el ect r omechané®alheabexehangeniécshal heoswitcrsat off bFwlediemmedhamicadt or i zed
valves (6) m’lyn%%ns connected to sensors. Further, the motorized valves (6) may be
closed by electromechanical, hydraulic or pneumatic means. These
measures serve to disrupt the operations of the circuit to preserve the
volume of water in the thermal storage tank. The volume of water in the
tank may then be used for their original intended purpose such as to supply
the fire sprinkler system.
[0047] If the user chooses not to deploy electromechanical or electronic
sensors, the method of the present invention to preserve the integrity and
volume of water in the thermal storage is to install a pump (3) for the water
storage tank in such in a manner that it requires a suction lift (FIG. 3). When
a reduction in the volume of the water in the storage tank is mechanically
detected, this method of the present invention will cause the pump to lose
its prime, thereby disrupting its operations.
[0048] FIG. 3 shows two water storage tanks, linked by an interconnecting
pipe. The pump (3), arranged such that a suction lift is needed, is operated
to circulate the water from one tank to another but shall be in no case cause
the volume of water to be reduced.
[0049] Along the suction pipe (2), a branch pipe (8) is created. This branch

pipe has a diameter markedly smaller than the suction pipe and is



cl osed by el ectronechanical, hydraulic or pneumatic neans. These neasures
serve to disrupt the operations of the circuit to preserve the volune of
water in the thernmal storage tank. The volunme of water in the tank may
then be used for their original intended purpose such as to supply the
fire sprinkler system [0047] If the usgp chooses not to deploy

el ectronechani cal or electronic sensors, the nethod of the present

i nvention to prmewﬁeotmhb@ru§g§ﬁmeajpgte bdighd ay\} Ve 17) THE iigng™

storage is to install a punp Insuch in a
manner that it sageiimesefereddbiasn thédk (eﬂixéBora)fothﬂve a reduction in the

| f th i h t t ch [ 1 det ected, thi
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t anks, |inked b% an interconnecting pipe. arranged such t hat
a suction |ift that thedlpedof wetesthsioagbat is tnsighificantatomparedvathes largam one t ank

t o anot her but no case cause the volune of water to be
reduced. [0049]5%&?%893[%g]sucti on pipe (2), a branch pipe (8) is created.
This branch pips1hashie Bhametes tamdskad! deseBbl @hdtintrdiée é‘d@r‘sbﬁ%kmbee and
is 10 connected to the suction pipe just bel ow a one-way val ve

latter is somd? m%a'ﬂé‘\f'@aﬁpéiﬁcﬁieéﬁatdh@W@Qfmaléltmegerof&& ptﬁsenhlnventlcpruJOSO]

This branch su 0 |t| recisely at the nornal
wat er |evel. T?\:tghgf&nﬂ% 6(%%'9%5? tpell?g% ?'8"3‘?”&3'&8% 9%ed so small
that the flow @bnwm‘&mentbr@ug’(e bit miose tmqnafa:@anﬂ(eamafe&doﬁﬁe&nhg | ar ger

suction pipe (2). [0051] Wile one or two tanks are descri bed and
illustrated, apﬂﬂﬁsson skilled in the art will appreciate that the thermal

storage of the@gssgiihd SRR wERR COPES i RRRIERRIgRLer that are

contained in one or nobre conpartnents, € that are
| i nked by i nt ecompadoiemef adaplesut not lmked to other compartments, the piping

arrangement is shown in FIG. 4.

[0053] Similarly, the pump (3) is arranged such that a suction lift is required.
Water is then moved to a heat exchanger (4) for the charging or discharging
of the thermal storage. The delivery pipe (5) is positioned in the same tank
such that water circulation is optimally achieved.

[0054] Along the suction pipe (2), a branch pipe (8) is created so that it can
detect any significant reduction in the volume of water in the tank. As the
volume that has to be maintained is important, some explanation of the
volumes involved is necessary as it dictates the placement of a branch
suction pipe, an element of this invention.

[0055] The tank(s) had been sized to store a certain volume of water to
serve a purpose other than for the air conditioning system. When this
minimum volume of water is stored in a tank, the water level is defined as
the normal level.

[0056] In cases where the tank(s) store exactly the required volume of
water, the actual water level coincides with the normal level. For the
purpose of this invention, it is necessary to then top-up the water volume to
the level of the overflow pipe. The branch suction pipe (8) is then

submerged just below the water surface.



[0052] In the case where water is stored in a single tank or in a
conpartnent of a tank but not linked to other conpartnents, the piping
arrangenent is shown in FIG 4. [0053] Simlarly, the punp (3) is arranged
such that a suction lift is required. Water is then noved to a heat
exchanger (4) for the charging or dischgkging of the thernal storage. The
delivery pipe (5) is positioned in the same tank such that mater

circulation is gz MHen tﬁéWa@é’ﬂ‘énk{s@@éﬂ]be@%r%%dsH?dré?]%%t@l‘

branch pipe (8) is created so that It can detect any sig |can reductlon
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certain volune of water serve a purpose other than for the air
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I nventi on, n\%l gsar to then top-up the water volune to the |evel of
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sized, nore water stored and the eve exce
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the water level falls, the branch suction pipe becones exposed to air.
This will drawexisting ieservaiss stivatesnin ki maldingowbengsthetintegptynpf the watse its

prime. contained must be maintained, the present invention also offers other

advantages. A person skilled in the art will appreciate that the other
advantages of the present invention of extending the useful range of the
thermal storage may be applied to other thermal storage media such as
phase-change materials.

[0061] If a user is not restricted to utilizing existing bodies of water in a
building, the methods taught in the present invention may be applied to new
thermal storage tanks built to take advantage of the present invention. In
such cases, water in these reservoirs need not be preserved and elements
of the present invention (eg control mechanisms, piping, etc) to maintain
volume need not be installed.

[0062] The methods of the present invention also allow the energy storage
capacity of water beyond the typical 10°C, the commonly accepted range in
air conditioning system. Under the present invention, the useful range of the
water bodies may be extended from 15°C to as high as 25°C to 28°C.

[0063] The methods of the present invention also maintain and secure the
integrity of the existing water bodies while making use of them to reduce the
load on the air conditioning system. Thus the present invention overcomes,

or at least alleviates, the problems and limitations of the prior art.



[ 0059] A person skilled in the art will appreciate that above description
of the present invention provides non-intrusive nethods to extend the use
of existing bodies of water in buildings as thermal storage for air

condi tioning. [0060] While one advantage of the present invention is to
make use of existing reservoirs of watern in a building where the integrity
of the water contained nust be maintained, the present invention also

offers other aguent AqRFsor'sREPRItNBId WAkISD abBfechith i the ApARBAL AL © L hat

t he ot her advant a%gs of the present i1nvention extendi ng the usef ul
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t ake advantage of the present invention. In such cases,
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control nechani; [We) : : i [ ol u eed not be installed.
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air conditioni n(gsbs))/st em Under the present invention, the useful range of

the water bodiELNFSEdes generated Bm&qia@ikﬂiag’ésolmtgha@lyﬁne@cto 28C. [0063]
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the |oad on tIexisiing l[\\dAGidystemsigt symsitrencodhieprabiicepthesadntiony aBtthen

overconmes, or at Ideast f II.@ﬁi %19%5, Ehe roblems and limtations of the
prior art. 12 Y°5bYBYMA g'er # makes) tag AreseHdnvantioniqost-gifeetivedriesieht e t hat

the nmethods tawahs iikély b feUER Bhsi i his.conditioning (cooling)
a building can also b)é applied tosgr%\é%‘?]gtaé?{séﬁéfgéa\ﬁg%%i ng a building while

reduci ng ener gy0066lodH summaryiethegiresentringention asbes bedetabd\of madifyirey r eadi |y
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the HVAC system. The temperature of the thermal storage is then changed
(either chilled or heated) at lower electrical tariff rates at night and then this
water is allowed to moderate the load of the system to reduce energy costs.
This is achieved while the volume of the water in the thermal storage is
preserved and the useful range of the thermal storage is extended beyond
10°C.
[0067] It will be appreciated that although only a few preferred embodiments
have been described in detail, various modifications and improvements can
be made by a person skilled in the art without departing from the scope of
the present invention.



in tenperate regions during the colder nonths. The thermal stor

war med by heating neans such as dedicated el ectrical or gas geaﬁgﬁggﬁﬁ P? 118

wast e heat generated by the building s plant machinery. [006

of the present invention nay be readily retrofitted into existing HVAC

systens - at mnimal cost to practice the invention, as the wuser deens fit.

This makes the present invention cost-effective to install, and is likely

to result in considerable energy savings. [0066] In sunmary, the present

i nvention teaches a nethod of nodifying 18xi sting bodies of water in a

buil ding for thermal storage by linking themto the HVAC system The

tenperature of the thermal storage is then changed (either chilled or

heated) at |ower electrical. tariff raté?“ﬂ% night and then this water is

al | oned to-n?d ratg@the load of the systemto reduce energy costs. This is

achi eved whi I'e/t'RENGBIClHENG At lenet anstthermal stdrggd MeaRBlo relitA85d iaﬁci preserved
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and the useful g[2p@ rpal storage i s extended beyond C. [0067]
It will be app?eci atgle’%fvﬁggtgs%wﬁggaﬂ Bi18) conelibipnivg systemewhereiothiersént s have
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made by a persgn skill in.the art w thout departing
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Cainms 1. A mephiddnpfheusigigt ahe GGt Pc{&‘g&rbﬁag | storage nmeans to reduce
| oad and ele }nrkincat pgwer costs in at ast e air conditioning system
wherein the at' "'&a8¢ 4 ﬁ@SttQi@r‘ﬁ@ﬂfm@!tb@dﬁgéwamat‘csthemnmfdnaitiﬁﬂin%tsyétg%_t one

exi sting body afangkiyake tdnihefhiyhe i, di.ng, .the nethod conprising:
nodi f yi ng tg@t at | east or?ﬁeb exiust?ﬁge%gef?'gkhevﬁilj%sf Op¢ RK'SHNY kot odt | east one
exi sting bo Dt water to the-air conditioni ng system changing the

tenperature ofallbWigWhé Ratdrh %R ask 535 L2 g boc -yséfiwpa erl)tgor%/od%];ate the

load in the at least one air conditioning system:;

whereby the volume and integrity of the water in the at least one existing body |
of water is maintained at a predetermined level, wherein the water in the at
least one existing body of water is terminated from moderating the load in
the at least one air conditioning system when the volume of the water in the
at least one existing body of water falls below the predetermined Iével,

and '

thereby extending the useful temperature differential of the water beyond 10°C.

2. The method of Claim 1, wherein the modifying further comprising:

installing plumbing fixtures and machinery to the at least one existing body of
water,

and

extending the volumetric capacity of the at least one existing body of water by
linking it to other bodies of water.

3. The method of Claim 1, wherein the linking the at least one existing body-of
water to the air conditioning system further comprising at feast one heat
exchanger, the linking with the heat exchanger as a closed circuit, wherein the

water in the at least one existing body of water does not mix with that of the at
least one air conditioning system. '

feered 221HERBIARG2000



water; allowing the water in the at |east one existing body of water to
noderate the load in the at. |east one air conditioning systenpPCWEEEDS/000118
the volume and integrity of the water in the at |east one egisdiiqnRdyuarpboos
water is maintained at a predeterm ned | evel, wherein the water in the at

| east one existing body of water is term nated from noderating the |oad in
the at | east one air conditioning systemwhen the volune of the water in

the at |east one existing body of water falls bel ow the predeterm ned

| evel , and thereby extending the useful tenperature differential of the

wat er beyond 10C. 2. The nethod of C aipgl, wherein the nodifying further
conprising: installing plunbing fixtures and nmachinery to the at |east one

exi sting body of water, and extending the volunetric capacity of the at

| east one exq stjnagy tieg. by _ 11 nki jt to other bodies of water.
3. The method of ogﬁﬁﬁ?é%ﬂe?hr? gfﬂgn%{%ﬁ%{em?@faé@fel%H@W@iﬁéméke§ti ng

body- of  wat er lef8f areeexisiting bodgiof watr fartisar coRHEiME Tilé 93!@5' | at | east
one ‘heat exchmgk] nttgﬁlsl i QFI ng with the hgﬁ eéérﬂgrﬁlgggr sérgﬂuc osed
circuit, wherern vh8 P 1% 2 lkastang dstingdedy ekwater.ng body of water does
not mx with that of the at |east one air conditioning system

PCT/ SG2005/ %0%18 Begei éfd 22 February 2006 14 4. The nmethod of Caiml,
t he changi ng o S 'REthe &t dhe phangingiat tbe tdmparhfereads the eassr one exi sting

body of water dodidrides de N |1 k] e ratyre . changi ng neans to
the at |east one Fier,xi stiﬁgaﬁg%§m%$em\/%$%tgge§fth%ﬁ%F%PHW@f”p@ Hi# 4, the

changi ng of t F2NERYEIAGceNhiseta ohilleer conpri ses decr easing t he
tenperature of the water and the tenperature changi ng nmeans conprises a
chiller.

6. The method of Claim 4, the changing of the temperature of the water

comprises increasing the temperature of the water and the temperature
‘changing means comprises a heating means.

7. The method of Claim 1, the allowing of the water to moderate the load in the at

least one air conditioning system further comprises moderating the load in at
least one stage. .

8. The method of Claim 1, the allowing of the water to moderate the load in the at

least one air conditioning system further comprises moderating the load in two
stages. '

9. Tbe method of Claim 5, the moderating of the load in at least one stage further

comprises moderating the load ihdirecﬁy through a temperature changing
means.

10. The method of Claim 5, the moderating of the load of the load in at least one

stage further comprises moderating the load directly, not through a through a
temperature changing means.

11.A system of using thermal storage to reduce the load and electrical power

costs in an air conditioning system, the system comprising:
at least one thermal storage;



6. The nethod of Claim4, the changing of the tenperature of the water
conprises increasing the tenperature of the water and the tenpeP&tTu§@2005/000118
changi ng neans conprises a heating neans. 7. The nethod of Qebifed22 FétBuary 2006
allowing of the water to noderate the load in the at |east one air
conditioning systemfurther conprises noderating the load in at |east one
stage. 8. The nethod of Claiml1, the allowing of the water to noderate the
load in the at |east one air conditioning systemfurther conprises
noderating the load in two stages. 9. The nmethod of daimb5, the

noderating of the load in at |east one st‘age further conprises noderating

the | oad i ndi reuehmdnbrant&ﬂdmohﬁggyétéénure changing neans. 10. The met hod
of Claimb5, the, noderating of the foad'of the load in at |east one stage

further conpri YB&®Hbderating the load directly, not through a through a

t enper at ure ch@agi g . temof ysing thermal storage to reduce
the | oad and el ectri gglgﬁ%@\%rﬁ&‘ Sé@?é%?sl ‘??“&ﬁcf&ﬂﬂn%ﬁm o tbaphigastoneain t he

syst em conpr i s$angiticaingl system thneughh famet o6 AEAISchEGE, SG2005/ 000118
Recei ved 22 Fghtd4 2006 15 at least one air conditlioning system
wherein the at | east one thermal storage is connected indirectly to the at

| east one air thetwdingl stoiage Oﬁﬁﬁ%@f@stf@EW@%%HJ&#ﬁ‘ﬁ%&%g%ogﬁg%?deéﬁﬂggger,

whereby the 4 esrtmal stora,%]e contributes tot
connected to the' 8 AT&QBeitgnag systemoant ti oni ng system and the vol une and

integrity of tieveatmkeastinghgyid I e is maintained at a
pr edet er nmi ned Ie%v | , wherei g%he?{&?é?ésﬁﬁﬁgﬁber%’ %}g%@ HREIEsined atdy body of
predetermined level, wherein the water in the at least one existing body of
water is terminated from moderating the load in the at least one air conditioning

system when the volume of the water in the at least one existing body of water
falls below the predetermined level;
and

the useful temperature differential of the thermal storage is extended beyond
10°C. -

12.A system according to Claim 11, the thermal storage comprising at least one
existing body of water.

13.A system according to Claim 11, whereby the moderation of a load by the
thermal storage is achieved by linking the thermal storage to at least one
temperature changing means in series with the load.

14. A system according to Claim 11, whéreby the moderation of a load by the

thermal storage is achieved by linking the thermal storage directly to the load,
bypassing the at least one temperature changing means.

15.A system according to Claim 11, wherein the thermal storage comprises one
existing body of water, the volume and integrity of water in the one existing
body of water preserved by mechanically arranging and at least one pump and
a system of pipes to circulate water within the one existing body of water,

whereby any reduction of water beyond a predetermined volume is prevented.



water is termnated fromnoderating the load in the at |east one air
conditioning systemwhen the volune of the water in the at | ed¥¢1/8H@005/000118
exi sting body of water falls below the predetermn ned | evelRecgived 22 february 2006
useful tenperature differential of the thermal storage is extended beyond
10C. 12. A systemaccording to Claim1ll, the thermal storage conprising at

| east one existing body of water. 13. A systemaccording to Caim11l,
whereby the noderation of a load by the thermal. storage is achi eved by

| inking the thermal storage to at |east one tenperature changing neans in
series wwth the load. 14. A system accor ng to Caim1l, whereby the
noderation of a load by the thernmal storage is achieved by |inking the
t.hermal storage directly to the |oad, bypassing the at |east one

tenper at ur e EhAnyitay arearding IGCRIANS] BBPREEAMIGH BParkrefl@ioMot hatdpfier ei n the

t her mal stora\gljéhzon*ﬁri ses .one _exjsting body of wat'er, the volune and
integrity of wat Sy erpYigiectiaraechanicn Mgansody of water preserved by

mechani cal |y arrangi ng and at | east one punp and a system of pipes to

circul ate \Aqs%l within the one existing body of water, whereby any

reduction of! viabEHeB&rsaEing forClaism db ntha edeveotionref ary rpdestienoédater is

PCT/ S&G2005/ 00 I 00 16 16. A system according to

C ai m 15, the%&%&gﬁﬁyg‘:@g& g(%y&ﬁ%%sggb%/BﬁmBﬁO%d *RMPS  achi eved by

el ectromechani cal neans. 17. A system according to Caim 15, the prevention

of any redugki - hi eyed by. npking the at | east one punp | ose
Cits prine. ?glﬁp%sgéyng}tgg%qg@édgzﬁpo@%@" ? )é %%g‘mﬁaéhegmé'r%?rﬁg% RRMPHESSTAPTest or age
compr i ses. mor dhart ormexisingehiaies obwbedites vSlmehTinieb iy oF QLT BT | ntegr ity

of water in the...exjsting,bodies of ter preserved by nechanically
arrangi ng at P%‘gg’?é( hﬂ‘é}'es‘gﬂw& el pgese Yemeshanitale arrending etlgrsftaewat er anong

the nore thanpam and a system of pipes to circulate water among the more than one
existing bodies of water whereby any reduction of water beyond a
predetermined volume is prevented.

19.A system according to Claim 18, the prevention of any reduction of water is
achieved by electromechanical means.

20.A system according to Claim 18, the prevention of any reduction of water is
achieved by making the at least one pump lose its prime.



exi sting bodies of water whereby any reduction of water beyond a
predeterm ned volune is prevented. 19. A system according to Caim18, the
prevention of any reduction of water is achieved by el ectronechani cal
means. 20. A system according to Claim 18, the prevention of any reduction
of water is achieved by making the at |east one punp lose its prine. 17
TI TLE THE NON | NTRUSI VE AND EXTENDED USE OF WATER RESERVO RS | N BUI LDI NGS
AS THERVAL STORAGE FOR HEATI NG VENTI LATI ON AND Al R CONDI TI ONI NG SYSTEMS
Abstract [0068] A nethod and system of for using existing bodies of water
in buildings to reduce the cost of air conditioning is taught. Under the
present invention, storage neans sucIT ??Fwater tanks for the energency
sprinkler systemmay be used to extené e useful tenperature differential
of thermal storage nmeans beyond the typical 10C of the prior art for both
heating and coeglENgAND [ i ' h | ives while
preserving th?ﬁﬁ@&?&f@“i@%ﬁ?ﬁﬁmﬁﬁ@@mFgeﬁ)ﬂ?&%'? wat er in
buildings. FIG 1 acconpani es the abstract.

RESERVOIRS IN BUILDINGS AS THERMAL STORAGE FOR

HEATING, VENTILATION AND AIR CONDITIONING SYSTEMS

Abstract

[0068] A method and system of for using existing bodies of water in
buildings to reduce the cost of air conditioning is taught. Under the present
invention, storage means such as water tanks for the emergency sprinkler
system may be used to extend the useful temperature differential of thermal
storage means beyond the typical 10°C of the prior art for both heating and
cooling. The present invention achieves these objectives while preserving
the integrity and purpose of these existing bodies of water in buildings. FIG.

1 accompanies the abstract.



