An Air Conditioning System and Method of Operation Thereof TECHNI CAL FI ELD
5Enbodi nents of the invention relate to air conditioning systens and nore
particularly, to an air conditioning unit which may operate in cooperation
with an air circulation system BACKGROUND 10Many buil di ngs enpl oy central
air conditioning systemin which supply and distribution of cooled air to
various areas or roons within the buildings are centrally controll ed.
Operation hours of the central conditioning system may be established

according to typi ge AHSCERARRIrRG g,lyeient. B diMERSot bpBidlich fHé.le%#ng For

exanple, in a typical office bu ng environnent, a centra
condi tioning systemnmay be set to operate daily fron18 a.m to 6.30 p.m By

and | arge, | handful of tenants working beyond their nornal
wor ki ng hoursq%méﬁi' pﬁg'?se tenants would require the central air

condi ti oni fig syst ebmbodopentataf theyiomehtioherelete db a:peoadntmmngcsylstemw andol

their offices operatin andf of . tenants
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t hus resul ti ngith anaiddisulatiperdyistsmat el y | arge increase in energy bills for

| ow usage. However, if the centrally controlled air conditioning system
were not switched on, the air tenperature within the building would rise to
unconf ort abl eBASKEROUNMDO ot her ventilation is available. 25 I n

vi ew of the above-nentioned and ot her problenms with existing air
condi ti onthg syst MaENY bufidipge @napley E@Hﬁﬁ'tﬁ"o‘iﬂﬂﬁ’@}'%‘y!& sYsfery ia Wiish supply
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centrally controlled. Operation hours of the central conditioning system may

be established according to typical usage pattern of the tenants within a
building. For example, in a typical office building environment, a central air
15 conditioning system may be set to operate daily from 8 a.m. to 6.30 p.m. By
and large, there would be a handful of tenants working beyond their normal
working hours. As such, these tenants would require the central air
conditioning system to operate beyond the usual operating hours to cool their
offices. The extra operating hours for a handful of tenants may require
20 switching on the centrally controlled air conditioning system, thus resulting in
a disproportionately large increase in energy bills for low usage. However, if
the centrally controlled air conditioning system were not switched on, the air
temperature within the building would rise to uncomfortable levels if no other
ventilation is available.
25
In view of the above-mentioned and other problems with existing air

conditioning systems, improved air conditioning systems are desired.

SUMMARY
30 Embodiments of the invention provide an air conditioning unit which
operates in cooperation with an air circulation system, e.g. Air Handling Unit
(AHU) to cool air at selected or occupied areas without necessarily having to
switch on a central or other existing air conditioning system.
1



operates in cooperation with an air circulation system e.g. Ar Handling
Unit (AHU) to cool air at selected or occupied areas w thout necessarily
having to switch on a central or other existing air conditioning system

An air conditioning unit nmay conprise a conpressor, a condenser having a
plurality of turns/coils (hereinafter "condenser coils" or "a plurality of
condenser coils"), an evaporator having a plurality of turns/coils

(herei nafter "evapbnaiprconditioningotini rpayicamnrigeod cormpesativra contieriser and a
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fromthe incomng air flowis transferred to condenser cdils of the air
conditioning unit and dissipated to a reservoir of 20 heat absorbent

material . As the heat from condensgr coils is substantially absorbed by the
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absorbent material may be di sposed indoors or within an interior of a

bui | di ng wi fMubeifakreaisd fy inplalled it pthespraponamds &f the @idrendtiening
25uni t. o ﬁ&gg i ts, the air conditioning unit may operate
i n cooperat |u8|rt1 néMQt% nni%ﬂ%hmﬁg a central or other existing air
conditioning systemis switched off. In certain other enbodinents, the air
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central or other existing air conditioning system

(outgoing) air flow is then transferred to a designated area which is to be

cooled. Meanwhile, heat from the incoming air flow is transferred to

condenser coils of the air conditioning unit and dissipated to a reservoir of

20  heat absorbent material. As the heat from condenser coils is substantially

absorbed by the reservoir of absorbent material, minimal or no heat is

dissipated to the ambient air, and therefore the condenser coils and the

reservoir of heat absorbent material may be disposed indoors or within an

interior of a building without increasing the overall load of the air conditioning

25  unit.

In some embodiments, the air conditioning unit may operate in
cooperation with an AHU while a central or other existing air conditioning
system is switched off. In certain other embodiments, the air conditioning

30  unit may operate in cooperation with an AHU while a central or existing air
conditioning system is switched on, to provide further cooling of the air without
increasing the overall load of the central or other existing air conditioning

system.



BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi ments of the invention wll
be readily understood by the follow ng detail ed description in conjunction
wi th the acconpanying drawings. Figure 1A is an isonetric view of an air
conditioning unit installed in 5cooperation with an Air Handling Unit (AHU)
according to one enbodi nent of the invention. Figure 1B is a close-up
view of a portion of the air conditi oni‘BﬂUuni t as marked in Figure 1A

Fi gure 1fC | SRIES BESGRIPIIQOBLOF oHHAE DRAWINGS hef air conditioning unit and
and AnU of | our Erpodinfie done Aushidh Wlibe, dfiyPLhaEhrged AR U

condi ti oni ndollowihg aletailedi descriptiontn esijosctr@nvitothd Aecampamfiing@dravlipgsgure 3A
shows an exanpl e | ayout of evaporator coils in_the air conditioni ng unit of
Fi gure 1A FFgl{:fGr tA3s aéh!ﬁ%n%iﬁcé&%mrﬂfeaﬂ éyo%ﬂncbtﬂorﬁwd%ﬂs'élﬁtacﬂﬁ fllns in

the air gondybhaniiag with bn%ir Ha@Hlifg Uit (AHU) according to one embodiment of
the invention.
Figure 1B is a close-up view of a portion of the air conditioning unit as
marked in Figure 1A.
Figure 1C is a side cross-sectional view of the air conditioning unit and
10 AHU of Figure 1A.
Figure 1D is a side view of the air conditioning unit and AHU of Figure
1A.
Figure 2 is a schematic diagram of an air conditioning unit according to
one embodiment of the invention.
15 Figure 3A shows an example layout of evaporator coils in the air
conditioning unit of Figure 1A.
Figure 3B shows an example layout of condensation fins in the air

conditioning unit of Figure 1A.

20 DETAILED DESCRIPTION
In the following description, numerous specific details are set forth in
order to provide a thorough understanding of various illustrative embodiments
of the invention. It will be understood, however, to one skilled in the art, that
embodiments of the invention may be practiced without some or all of these
25  specific details. In other instances, well known process operations have not
been described in detail in order not to unnecessarily obscure pertinent

aspects of embodiments being described.

Reference is made to Figure 1A which shows an isometric view of an
30  air conditioning unit 100 installed in cooperation with an air circulation system,
e.g. air handling unit (AHU) 200. The AHU 200 is disposed in fluid

communication with a ventilation duct. An incoming air flow is passed through



20 DETAI LED DESCRI PTI ON In the foll ow ng description, numerous
specific details are set forth in order to provide a thorough understandi ng
of various illustrative enbodiments of the invention. It will be
under st ood, however, to one skilled in the art, that enbodi ments of the
invention may be practiced without sone or all of these 25 specific
details. In other instances, well known process operations have not been
descri bed i Ah@@irganditipngiaiepit 169 te beusnniedbetore the spsledrair (psoutgning aiispect s

of enbodi meny g, t??lr@ﬁs%ﬁr%ﬂgbkég??s@g EHEPES vl thm%tl%glgﬁ:ogﬁgpﬁfb‘ whi ch shows

an isonetric V|ewo |t|on|ng unit ed in
cooperation with an air circulation system e.g. air handling unit (AHU)
200. The AHU 200_is disposed in fluid communication with a ventilation
duct. An inconi mj1 hgi ?'rﬁpawtlpﬁlr}sag@bao@rm@ugwluq% compressefi 19.oniphyalitii t 100
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Freon gas) into a hot high pressure refrigerant gas. The hot refrigerant
gas, suppli @Haﬁgewt%mﬁyrt&ws'lzé is transferable to flow or run through
the condenser coils 20 so that the hot refri gerant gas can dissipate its

heat and condensayihdiesSlr AR Bltabledd dolgeds o (T BEpaDacTa L 1 o

pur pose, the condenser 'Col e dISpOS i on

with a 120 Fes®@r gasy intd ahﬁﬂth@}bmmm r@h@él‘arﬂllgaé() Thecinst] refrigerasegai r to
absorb the dissjpated or rejected heat fromthe condenser coils 20. This
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to, hydrophilic macronol ecul e water -
condense into a refrigerant IquId (e.g. liquid Freon). To this purpose, the

condenser coils 20 may be disposed in thermal communication with a
20 reservoir of heat absorbent material 40 or cooling reservoir to absorb the
dissipated or rejected heat from the condenser coils 20. This obviates the
use of conventional motor fan to dissipate heat from condenser coils.
Examples of heat absorbent materials 40 include, but are not limited to,

hydrophilic macromolecule water-gel (carbon bomber).
25
In one embodiment, the condenser coils 20 may be submerged in the

reservoir of heat absorbent material 40 (see Figures 1A, 1C). This way,
dissipated heat from the condenser coils 20 may be more efficiently absorbed
by the heat absorbent material 40 and thereby preventing or minimizing heat
30  dissipation to an ambient air. Hence, the condenser coils 20 may be placed
or disposed indoors or within an interior of a building without increasing
temperature of the ambient air around the air conditioning unit 100 or

substantially increasing load to the air conditioning unit 100. Accordingly, a



25 I n one enbodi nent, the condenser coils 20 may be subnerged in the
reservoir of heat absorbent material 40 (see Figures 1A, 1C) . This way,

di ssi pated heat fromthe condenser coils 20 may be nore efficiently
absorbed by the heat absorbent material 40 and thereby preventing or

m ni m zing heat 30 dissipation to an anbient air. Hence, the condenser
coils 20 may be placed or disposed indoors or within an interior of a
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condi tioni ng upktinddMioRr substantially increasing load to the air
conditioning unit 100. Accordingly, a conventional outdoor condenser unit
woul d not be required in enbodi nents of the invention. Aliquid receiver 22
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t hrough an ex o.,th rator. coils. 30 to,.be vaporised.
The hi gh presgpﬂ’?gé"ﬁgfga ?fgﬁﬁ "ﬁﬁ"&u' r\ ﬁ&% grqsrsrgrqiraﬁ‘ggrqrgcléq%r b t?ﬁay be
protected by araafated thsrbughi apr egmnsionvdive ZZ&otthepémp@rétobubilsdBogoLtm of
oo 1550 e SRt e Bl e e e Bhi S50 e DA SSHERGY e
installed afteﬁay be peett@aaé‘alwhsaievgﬁreﬁéf ér@sgﬂlfél\lﬂ\i&e%t‘dﬁﬁvéht bARIiRY@Per ator
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order to regul ate excessli ve e evaporator col 30 are
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desi gnat ed ar exces¥wd floml arly, to first cool the evaporator 25 coils 30,
refrigerant liquid fromthe condenser coils 20 may be passed through a
sui tabl e valve, e.g. expansion valve 24, during which the liquid

refrigerant vapori yag evapBradorc&ild 30! &Wdﬁ&%éurrﬁtﬂe@ﬁ'\hl E6rhATtinicfisn with&n
evaporator coils 30 are thereby cool ed the cold refrigerant gas and are

t her ef or e cap#Hiomipg aFgiaw Hﬁ"%maﬁchﬂﬁ'ﬁér%’f’ﬁ fromb@y degigiatRs araay ok leem to
evapor at 0hoCoipkS 3Bed™ b€ other suitable sources including outdoors.  More

particularly, the evaporator coils 30 may be suitably installed in cooperation
with an AHU 200 which is operable to pass an incoming air flow over the
evaporator coils 30 to be cooled before the cooled air or outgoing air flow is
transferred to the designated area. Particularly, to first cool the evaporator

25 boils 30, refrigerant liquid from the condenser coils 20 may be passed through
a suitable valve, e.g. expansion valve 24, during which the liquid refrigerant
vaporises into a cold, low pressure refrigerant gas. The evaporator coils 30
are thereby cooled by the cold refrigerant gas and are therefore capable of
cooling an incoming air flow passing over the evaporator coils 30. After an

30 incoming air flow is cooled by the evaporator coils 30, the cooled air or
outgoing air flow is transferable by the AHU 200 into a designated area or
room.



30 incomng air flowis cooled by the evaporator coils 30, the cooled air
or outgoing air flowis transferable by the AHU 200 into a designated area
or Mom A buffer filter 32 nay be provided, interposed between the
plurality of evaporator coils 30 and the conpressor 10, to renove bubble
liquid to refrigerant gas so that the bubble liquid is fully converted to
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absor bent mat praventidga stege indihe gloypressor dfed- Ioop system is formed in which
t he reser\{@i r of absorbent material 40 is recyclable. The condensation fins
20 50 may "be forned of a material such as, but not |imted to, a pol yner

pl astiﬁ OL a t][]errrmlhcpcthwrembofdﬁmedftshalsetdhemnaﬂstuomagsnmncmmhmeﬁmrim to
trap the heat from hot vapour for co in ot vapou wat er
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42 connected to the reservoir of absorbent_materials 40. The_air punp 42 is
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material 40. The air conditioning unit i ncl ude a source and control
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20 50 may be formed of a material such as, but not limited to, a polymer plastic
or a thermal polymer, which has thermal resistance properties to trap the heat
from hot vapour for condensing the hot vapour into cool water vapour, thus
further aiding the evaporator coils 30 in the entire cooling process.

25 The air conditioning unit 100 may further comprise an air pump 42
connected to the reservoir of absorbent materials 40. The air pump 42 is
operable to provide agitation or turbulence to the reservoir of absorbent
material 40 to assist in lifting hot vapour from the reservoir of absorbent
material 40. The air conditioning unit 100 may include a source and control

30 unit (not shown) to control and operate the above-described and other

components.



5 is substantially increased thereby rendering the conventional air
conditioning systens less efficient. In contrast wwth conventional air
condi tioning systens, various conponents of the air conditioning unit,
according to various enbodi nents of the invention, are capable of being

| ocated or disposed indoors or even within a designated area to be cool ed.
As explained in the 10 foregoi ng paragraphs, heat dissipated fromthe
condenser coils 20 cppyeational Aibeendiioning pysiests: seadpysemeoilsearer vemallyf  heat
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material 40 would be installed indoors or even wwthin a designated area to
be cool ed. Figure 1B is a close-up view of a portion of the air
condi ti oni ng uni in & sadogiment HugnatedliA Fgareshbdo d Dpitperair tayditibniagd
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return the condensed vapour to the reservoir.
25
In Figures 1A to 1C, while certain components of an air conditioning
unit 100, i.e. condenser coils 20, evaporator coils 30 and reservoir of
absorbent material 40, are installed as a single modular unit, it is to be
appreciated that certain variations may be made. For example, the
30  condenser coils 20 and evaporator coils 30 may be fabricated as separate
modular units; however, the condenser coils 20, evaporator coils 30 and
reservoir of absorbent material 40 would be installed indoors or even within a

designated area to be cooled.



Figure 1A. As illustrated, the air conditioning unit 100 is installed or
positioned at an outlet of an AHU 200, and nay be easily renoved or

uni nstal l ed as and when required. 20Fi gure 3A shows an exanple | ayout of

t he evaporator coils 30. The evaporator coils 30 are arranged with
sufficient density so that an air flow passing through the arrangenent of
evaporator coils 30 cones into sufficient thermal contact with the
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of condensat] 1:ASE; hC I Wt pqr at or
coil s 30. Ttﬁg%gzrjl Qi@'gpfe\gﬁkf?%2328&'%%%54'@?1%&?% tdh@assrb Sl??@ﬁ? n%\ét%sllﬂty SO
that an air the @iv pasditdniogeunif brRigire tAndEiysed i 1@ i iansideOcrsy-seetibrkilt her

cool ed by the evaporator coils 30. Rising hot vapour fromthe reservoir of
absor bent n#ft%Y Pgl?h%é'rr%?dﬂ@nﬂrigafd%&f izlr’ﬂﬂqr@(ﬂ_r?derégdluéﬁaferﬁg]_ttl%ﬁﬁmﬁ%ﬁ%n fins
50. 30 5 10M%K %%P'céﬁditiﬁﬁfn@%i?ﬁobWﬁé@h%'&@ctﬁ@é‘ll;@?ﬁ\?ﬁ bPQoipled! By a

conditioning unit 100, according to one ‘enbodi nent I nvention, wll
now be descibelietf0 qdrnedited émadnoion@i3Agofuar AHLDROO cofbhaibeitr2R bennecting

above-described conponent s, i Sitio or installed.at .an outl of an
A 200, Parts CATRTESSO ot d ki bR BiftpE 298, STovigeE £1eatiify 81 rifhadhe

posi tioned guafprédedr ) IACOMBWE iRFiguté 90, tHe¥dmbhesauan0tid tsflddaVthiAry be
passed over the evaporator coils 30 to be cool ed. For exanple, the

evapor at or &% 1AHE0 288y pAceaddetedinwithiai emiadiments theocompressor al® éd at an

out | et a I.n I i t of 10.1is
fabri ca’?bed g%bggrgé‘%@%ys fr Sﬁﬁé%a}i%pnggﬁl}%gn%ﬁ?tsﬁ%mhgr éﬁgﬁ]pc%%%heisogn{hﬁggﬁni t
100, the cowrpnéitioninglOfit i190diasidoinethiled tdepardtely fbkd #0amnsbreitiomiied @ditt o t he
AHU not or 238 SLP tabl e IJoi gel i nes or tubes may connect the conpressor 10 to
the condensdFOcoilhg compregsor 10 maymgiamay hebpafeamanenBy instaliatopithinthe hat

may be dra f desi ed a I } by the
A fan 210 Soar e QranarafiooMertphbogfeRe HAe bBRSSRE 0 dainie Y,
flow is trafalfrmatetin e singlecondelas emnitdogéthep Ovithhothler diosyiqrenés of threepiect

heat fr the hot air ft. e reseryair of. heat 1 bsorbent.. material 40. To
Further [T actonadpangruti’1 o8s o5 MBS A5Rr ey cyhE il FRRLigBng UoR ofeat
absor bent gt réa|1A.40,A§niIIQStrra1EH[mthé2aﬁ‘%ﬁoﬁkﬂtiﬁﬁiﬁg LRitagoe ake if¥talfdd fort he

reservoir of heat absorbent material 40. The hot vapour fromthe reservoir
woul d rise npsiéipoed athanceudrinshtanoMHU k0G0and waydesskasly wioovat wat er

whi ch may bggi'n%géﬂrggea{céoérg%%%pkgaﬁ{r‘% ir, thereby further aiding 20 the

evapor at or m ng air flow

20 Figure 3A shows an example layout of the evaporator coils 30. The
evaporator coils 30 are arranged with sufficient density so that an air flow
passing through the arrangement of evaporator coils 30 comes into sufficient
thermal contact with the evaporator coils 30 for adequate cooling. Figure 3B
shows an example layout of condensation fins 50 which are to be juxtaposed

25 with the evaporator coils 30. The condensation fins 50 are arranged with
sufficient density so that an air flow passed over from the condensation fins
50 may be further cooled by the evaporator coils 30. Rising hot vapour from
the reservoir of absorbent material 40 may be trapped and condensed on the

condensation fins 50.
30
An exemplary method of installing and operating an air conditioning

unit 100, according to one embodiment of the invention, will now be described.

The air conditioning unit 100, containing the above-described components, is



An outgoing air flow, which is the incomng air flow having passed over the
evaporator coils 30, is then transferred by the AHU 200 to return to the
designated area or room The outgoing air flow therefore provides cool ed
air 25 having a | ower tenperature than the incomng air flow In one

enbodi ment, an incoming air flow having a tenperature of about 27C may be
cooled to about 25C in the outgoing air flow IS to be appreciated that

a tenperaturep&?'lt'f’@?@r%é"ﬁé{'%éhaf‘l”@‘”?h@f)ﬁi‘lﬂ'ﬂarﬁpooutpgﬁﬁ'ﬁ%af&{ revepeataray be
i nor cased or dgig @ased. Wold i, 3Bl beTBEbAAR LA 1t ARSndirifiaF i6RPaC LY

of the air 30conditioning unit alr conditioning
according to €rywthrengls the AHk2Gthmesibedqasaey over therayarbiajor MB@DItedbeat

sel ected AHUs ?éleande’PSJ?arﬁP%e%g\F p%?agto”? |lsF:§Um § BERhS dM%ﬁhH&W&HUS a

request to coo par area a ter e usu opera i ng nours ‘of "a
central aif c@fQjon mataﬂgdsaymmtleﬁlméaalAtHldtﬁﬂﬂl t Irooerrln;;nwmtbodmy:ntse/vlneret alled

at a correspo L Yi.N I a Wien th

condi tioni ng Ehcﬁje E&pé‘%}%ﬁ ?1§dﬁq? E?Cﬁgééﬁr%é%ﬁa gﬁf ﬁ&maﬁp?ﬁtm tB% aK

uni nst al | ed fcomdlbmnmgrmmedlomrmm tmﬁpnﬁb&br 000 ﬂmﬁ@ﬂot@d awithiirn ¢tie AHY 200
merely svmtched off while II h I nstal ] ed at  the AHU.

In the foregoPf L“«Qp Iﬁéﬁg gg %ﬁ ‘i 0 H"?%d"%rﬁ"?elﬁ‘g§ P 4iPeFe8i bed
to operate Incﬁmmwﬂcé c@ﬂpmésbr a0 télthe dundeHsaidons 20ystem e.g. AHU, 10
while a central or conventional existing air conditioning systemis

switched &#f. In some circunstances, the air conditioni ng unit may operate
in cooperation W tfh@ihddmiRg dhIfIam (&%Htra?r' that ﬁ1a9CBEjalta'vﬂﬂfr8ﬂn §H§§|§H&t‘é’8' le

the existing air conditioning systemis swtched hi s conbi nati1 on of
the air condi @iegriprhg eanled)dnpassrd exblowndy the %ﬂhfarlam%pverdbﬁmvap@rﬁmﬁg

system may beg &&equovﬂ% hgé{ﬁrrorﬁﬁhé h’?:or eﬂ@gﬁ%w i§ tr%fnsg%? teefF lotle ﬁﬁénﬂr roons

w t hout having to e tenperatu the centr alr con |t I onl ng
system and al €oitsh20 whichi dissigater mam;edt:lheahﬁemm the hiot atrdo like semEremi of keehtt hat

enbodi nen o] LNV ma SRLT nd| ti n| n syst em
e sur v kbt orbisPeAtER R R0 Sk e e Bt B RERO L ARG Lr | o
advant ages : nnﬂsudlom?of ihett [m%pibelﬂit trestetial 4Oea it QWﬂIgAZHMbytH)e/ usad bto g
conventional ceptral qr existin r.c ition st rv a buil ding
Goos ot  haveSatpte, o i 1BRaRSHNOI o1 ) SDEPERRLIRIEUSAT, ¢ Hieh hPRUSRRIII i ng
require air c&fitheqBs&F0irleOA8. rlsleadpgﬁloﬁblthé ebAderrsitioh Thst 50VRS Sondtihde
mul tiple punps associated with operating

as cooled water which may be returned to the reservoir, thereby further aiding -

20 the evaporator coils 30 to cool the incoming air flow.

An outgoing air flow, which is the incoming air flow having passed over
the evaporator coils 30, is then transferred by the AHU 200 to return to the
designated area or room. The outgoing air flow therefore provides cooled air

25 having a lower temperature than the incoming air flow. In one embodiment,
an incoming air flow having a temperature of about 27°C may be cooled to
about 25°C in the outgbing air flow. It is to be appreciated that a temperature
difference between the incoming and outgoing air flow may be increased or
decreased with suitable modifications to the size and capacity of the air

30 conditioning unit 100.

The air conditioning unit according to embodiments of the invention
may be removably installed at selected AHUs as and when a need arises.

9



25 conventional central or existing air conditioning systemare not
required, thus leading to substantially reduced electricity usage and
tremendous cost savings in electricity bills. Secondly, the air
conditioning unit according to enbodi nents of the invention nay be
installed in buildings with existing air conditioning systenms with m ninal
or no nodification to.the infrastructure of 30 the existin '

condi tioni ng syJtERTRIE WaeR there i 8,/8auest 1o, caph a garticy aéi%’e% ??flﬁhh&tqs@ﬁ'

system Thi r dl oper@igoRourerofss cehtriisaiB EGdilionhin e Syemh, Ihé &R Sorfichiry bt
consunption is suBst_ant | al Ig reduced, and water consunption is also greatly

reduced since 8% Fh’bst?'!ﬁﬂe? a gprrgseiiihAtshsarvieg thatparticylar aemedi WWhat ng
system are notihé NaiPRBhAIbAMG Lifit ik &kt Yeqlilksd, ARRY Sir @dﬁ&ﬁ@@@;h’ﬁn%aﬂb"e

i nvention assist in energy Conservation by substantia uci ng
electricity arthingalied trems grppemened Sommdhe dtlddpmemvedatd Bnpthenpiid.eot to

those skilled 4 : f ' | . LI gati on and
practice of the&ie‘ver{ﬁh%ﬁ.J@ﬂbﬁ%%@hﬁ%@g%@?@&rllﬁ{lglrlénqoﬁgqh%gy as been used
for the purposes of descriptive clarity, and not to limt the enbodi nents

o St oo e ) ) TERLRC Rt RPN e, PR N e
clains. 15 20e2&it3R to/bpdratesSirCenjivhRidnSyith an anciedulatiomeystemnieny AHI
gglrrlpgl S1 NGy ammilgraaclzér;[tyal%fr cgﬁ\r/]edn %%%{e)ggttnlgséir ggn |tl|ounrir?glj Is;[lglter%f ises\\fv%gﬁé E)I?.r
In some circumstances, the air conditioning unit may operate in cooperation
with an existing or central air conditioning system while the existing air
conditioning system-is switched on. This combination of the air conditioning
unit and the existing or central air conditioning system may be useful to lower
15 the temperature of selected areas or rooms without having to lower the
temperature of the central air conditioning system and all the remaining areas.
Further, it is to be appreciated that embodiments of the invention may replace

a central air conditioning system with suitable modifications.

20 Embodiments of the invention achieve various advantages including,
but not limited to the following. Firstly, a conventional central or existing air
conditioning system serving a building does not have to be switched on if only
selected areas within the building require air conditioning. Hence, large
chillers, cooling towers, and muitiple pumps associated with operating

25 conventional central or existing air conditioning system are not required, thus
leading to substantially reduced electricity usage and tremendous cost
savings in electricity bills. Secondly, the air conditioning unit according to
embodiments of the invention may be installed in buildings with existing air
conditioning systems with minimal or no modification to the infrastructure of

30 the existing air conditioning systems as long as there is an AHU or an air
circulation system. Thirdly, carbon emission is greatly reduced since
electricity consumption is substantially reduced, and water consumption is

also greatly reduced since cooling towers of a conventional central air

10



wherein the plurality of condenser coils are operable to allow heat

di ssipation froma hot refrigerant gas for condensing into a refrigerant
|l iquid which is vaporizable into a cool refrigerant gas which is
transferable through the plurality of evaporator coils for cooling an
incomng air flow, 10a reservoir of heat absorbent material disposed in
thermal communication with the plurality of condenser coils for absorbing
t he heat di ssicpaditioning systetrharepiatimbperation. clondew of thecabovs, entmdinents he

I i f il Wl , i
i sposed’to ogbrsenyrnist] absdbdn St EnaNalh B ¥R Rk dheSid
t her mal conmuelecticitp andivdtet ¢onsuesptionoi r of heat absorbent material and

operabl e to condense a vapour produced fromthe reservoir of heat absorbent
materi al ; and an air punp operable to agitate the reservoir of

absorbent gmteri al Otierl érhbodifnt@Mdlibe dfbardnt tbhihoserskiliedir tenardframi t  of
claim 1, wherein the air _condi ti_oni_ng unit i s {ozm)vabl ﬁ{'i nstalled at an Air
Handl i ng Uni t censidgratipn efthessrasificatior apd practice o dhe fvehiion, Jiyrthargra nrough

the plurali tYC@rftaiﬁ‘f@flﬁﬂﬁélb§¥ ha8ideen &ed-for the p?\erogégwéti dé@ﬁ?ﬂ@e efakity, @hdcl ai m
1, wherein the gl urality of evaporator coils, the plurali édof condenser
coi | s and t henektselimiithe gmbasimenisnas disclospdl sThe embogimenisqang featdiergl e

modul ar unit. gege ﬁedTgﬁb\%Léh 4§ Y E&Fﬁi&&eb‘@%nﬁlaﬂ Xt the WOEAEIHbERE

plurality of cono‘enser 30coils and the reservoir heat absorbent materi al
are di spos@d defied hhthegppeaded glaimsevapor at or coi | s.

15

20

25

30
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5. The air conditioning unit of claim11, wherein the reservoir of heat
absorbent material includes a hydrophilic macronol ecule water-gel. 6. The
air conditioning unit of claiml1, further conprising: 5a liquid receiver,

i nt erposed between the plurality of condenser coils and the plurality of
evaporator coils, which is operable to condense the hot refrigerant gas

into the refrigerant |iquid; a safety relief valve, interposed
bet ween t he WHAI kb CEAMERY 1ISand t he plurality of evaporator coils, which is
operable to control pressure of the 10refrigerant |iquid; an

expansi on val ve, interposed between the safety relief valve and the

plurality ofq e\lﬁﬁfPQI"r@bﬁﬂltl@ﬁinb%mt’%rﬁﬁnélﬁ? operable to vaporise the
refrigerant l'i qui d ilter, interposed between the

plurality of evapdlatality ebsangenser aoilsconpr essor to ensure conversion of

i nter possa bet wedrDHRINHE PR SPRna e compressor, which i 5 oper abi e

to receive whrréiafthegsuinty ebsoridenset Beilduid eperabld & all @0 heat dissipation
from a hot refrigerant gas for condensing into a refrigerant liquid which is
vaporizable into a cool refrigerant gas which is transferable through the
plurality of evaporator coils for cooling an incoming air flow;

10 a reservoir of heat absorbent material disposed in thermal
communication with the plurality of condenser coils for absorbing the heat
dissipation from the plurality of condenser coils, wherein the plurality of
condenser coils and the reservoir of absorbent material are disposed to
operate indoors;

15 a plurality of condensation fins disposed in thermal communication with
the reservoir of heat absorbent material and operable to condense a vapour
produced from the reservoir of heat absorbent material; and

an air pump operable to agitate the reservoir of absorbent material to
lift the vapour.

20
2. The air conditioning unit of claim 1, wherein the air conditioning unit is
removably installed at an Air Handling Unit (AHU) which is operable to pass

the incoming air flow through the plurality of evaporator coils.

25 3. The air conditioning unit of claim 1, wherein the plurality of evaporator
coils, the plurality of condenser coils and the reservoir of absorbent materials

are installed as a single modular unit.
4. The air conditioning unit of claim 3, wherein the plurality of condenser

30 coils and the reservoir of heat absorbent material are disposed under the

plurality of evaporator coils.

12



7. The air conditioning unit of claiml1, wherein the plurality of
condensation fins are juxtaposed with the plurality of evaporator coils and
are operable to condense the vapour produced fromthe reservoir of heat
absorbent material during the cooling of the incomng air flow 25by the
plurality of evaporator coils. 8. The air conditioning unit of claim?7,
wherein the air conditioning unit is renovably installed at an Air Handling
Unit (AHU) \bhi chhé saiopesrabliening wat oft blaimntomhegemi thé | msetvoirowfhhedie

plurality of evaporataqr .coils., 30 9 Jrethod for cpoli air, conprising:
passi ng an iqt?(?BFaHD% ”ée?q?”?ll '89\;%‘89%@ W%‘P@?'E‘?Wr%‘o%\?ﬁ%&?’ﬁ{é i9€oils of an air
conditioning unit for cooling the incomng air flow, transferring

heat fromthe incomng air flowto a plurality of condenser coils of the
ai r conditi &ni rdeuair eonditioning ugitsafigigim hgutther erraprisioga reservoir of heat

lurali 19 of condelddl igshiver BRARREr) Behiet the TS 7 Shlelier SRS and
t he reser voiahdothehglatalip 99 dvapbratat esilwisick isliopeesisid tonctoriepise the hot
agitating the reservoir of heat absorbent material by an air punp to lift
t he vapour ; refrigerant gas into the refrigerant liquid;
a safety relief valve, interposed between the liquid receiver and the
plurality of evaporator coils, which is operable to control pressure of the
10 refrigerant liquid,
an expansion valve, interposed between the safety relief valve and the
plurality of evaporator coils, which is operable to vaporise the refrigerant
liquid;
a buffer filter, interposed between the plurality of evaporator coils and a
15  compressor to ensure conversion of the refrigerant liquid into a refrigerant gas;
and
an accumulator, interposed between the buffer filter and the
compressor, which is operable to receive the refrigerant gas from the buffer
filter.
20
7. The air conditioning unit of claim 1, wherein
the plurality of condensation fins are juxtaposed with the plurality of
evaporator coils and are operable to condense the vapour produced from the
reservoir of heat absorbent material during the cooling of the incoming air flow

25 by the plurality of evaporator coils.

8. The air conditioning unit of claim 7, wherein the air conditioning unit is
removably installed at an Air Handling Unit (AHU) which is operable to pass
the incoming air flow through the plurality of evaporator coils.
30
9. A method for cooling air, comprising:
passing an incoming air flow over a plurality of evaporator coils of an
air conditioning unit for cooling the incoming air flow;

13



condensi ng a vapour, which is produced fromthe reservoir of heat
10absorbent nmaterial, on a plurality of condensation fins; and
transferring an outgoing air flow, which is the incom ng air flow having
passed over the plurality of evaporator coils, to a designated area.

10. The method of claim9, further conprising: renovably installing the air
15 conditioning unit at an outlet of the Air Handling Unit (AHU), wherein
passi ng an i nconitiagstdrring Iheat ftooh theainsoering @y flow dategplurajitniof cobhdensare
performed by the Air_.Handling Unit (AHU). 11. The nethod of claim 10,
further conﬁpllg%g\‘{e %EFB?%‘*'B&Q&%’ an incomng 20 air flow over a

plurality of evapsiatingCicl et toad) réddrv6ip Rl iHela® AbBErbEnt tmateAGSWARHT iBe
incomng air flow over the plurality of condensation fins of the air
condi ti oni n§lishesed in thermai 2compuiniratioodwith theaipirality aheosdanserecpilsiral ity

2t a i ng) o WAt Ry DTIERRRNR ol B M TBLR T Wi g

heat from t heaterigicarerdisposed ihdvoisncl udes the reservoir of heat absorbent
material having a h ilic rracrgrml ecule water-gel. 30 14. The nethod

dr oph .
of claim9, \Aheré‘gﬁgtk'&h BRIV Phpeat absPeRt Mateliad My A RIiR fe lift

reservoir ofthgggéo&bsorbent material, on a plurality of condensation

condensing a vapour, which is produced from the reservoir of heat
10  absorbent material, on a plurality of condensation fins; and
transferring an outgoing air flow, which is the incoming air flow having

passed over the plurality of evaporator coils, to a designated area.

10. The method of claim 9, further comprising: removably installing the air

15 conditioning unit at an outlet of the Air Handling Unit (AHU), wherein passing
an incoming air flow and transferring an outgoing air flow are performed by
the Air Handling Unit (AHU).

11. The method of claim 10, further comprising: before passing an incoming
20  air flow over a plurality of evaporator coils of an air conditioning unit, passing
the incoming air flow over the plurality of condensation fins of the air

conditioning unit.

12. The method of claim 11, wherein the plurality of condenser coils and the

25 reservoir of absorbent materials are installed as a single modular unit.

13. The method of claim 9, wherein transferring heat from the incoming air
flow includes the reservoir of heat absorbent material having a hydrophilic
macromolecule water-gel.

30
14. The method of claim 9, wherein condensing a vapour, which is produced

from the reservoir of heat absorbent material, on a plurality of condensation

14



fins which is juxtaposed with the plurality of evaporator coils includes
condensi ng the vapour during the cooling of the incomng air flow 15. The
nmet hod of claim 14, further conprising: renovably installing the air 5
conditioning unit at an outlet of the Air Handling Unit (AHU), wherein
passing an incomng air flow and transferring an outgoing air flow are
performed by the Air Handling Unit (AHU). 10

fins which is juxtaposed with the plurality of evaporator coils includes

condensing the vapour during the cooling of the incoming air flow.
15. The method of claim 14, further comprising: removably installing the air
5  conditioning unit at an outlet of the Air Handling Unit (AHU), wherein passing

an incoming air flow and transferring an outgoing air flow are performed by
the Air Handling Unit (AHU).

10
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