An Air Conditioning System and Method of Operation Thereof TECHNI CAL FI ELD
Enbodi nents of the invention relate to air conditioning systens and nore

particul agboid@Q70 air conditioning unit which may opepgiRchiomeeRer ati on
with an air circulation system BACKGROUND Many 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.

Qperation hours pof* the ceptral cgnditioni syste be est ablished
according to typhRAr ME'BQH% s&qmta{{gp &@ﬁ%ﬂ‘é’gpﬁéﬁ 1on -L'J'EIFTQang. For
exanple, in a typical office building environnent, a central air

conditioning systemnmy be set to operate daily from8 a.m to 6.30 p.m By
and | arge, tHMGHNIRALFIEEDa handful of tenants working beyond their nornal

wor ki ng hours. SUC t hes enants.would requi.re the central air
condi { Tomi ng. sys EAMEUmsNs 3 dhBapUriiath e e, B i EoidingRBnRte Bs "ansh
their of ficesorelRtiQNaNy tora alriconditiuning GRit whidraRdylpedtatd RNédtperaioh
require switching on the centrally controlled air conditioning system thus
resul ting i With a aiscipaletipefystany. | arge i ncrease in energy bills for |ow
usage. However, if the centrally controlled air conditioning systemwere
not switched on, the air tenperature within the building would rise to
unconf ort abBACKGRQAUND no ot her ventilation is available. In view of the
above- 8tioned Md ot her. probl ens wi th exi stin.% air condiliom’gﬁg syst ens,
i mprovedlai 1 conMaNYRYIRINGS SpleY 4PRUrALAIT CRRTMIRONGARKEIRMIBIIVHER AR ¢ he
i nvention pPLAYIKriBOticH bf E6MBHEIOR oS! dredd bf FoSHRS MRS tAdbGIRARGS afd ON
with an air circulation system e.g. Air Handling Unit (AHU) to cCol air at
sel ect ed or ceolally eentwlless \Wperationhetss ohithe gential egnditoning 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.
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switch on a central or other existing air conditioning systemAn air
conditioning unit may conprise a conpressor, condenser coils, evaporator

coils, angoaof@a®deyoi r of heat absorbent material di spogsegsigRofogsngl
conmmuni cation with the condenser coils to absorb heat dissipation fromthe

condenser coils. The evaporator coils, the condenser coils and the
reservoi r of absor Aamir canditioningamit Miay cosyrise a compeestor, conttenser goilsyi t hi n
an interior of a

ui | di.ng. | nbodi t th .
F2br 1 cat ed SVABPEHEH GG aads Ay HREN P ot FoAY Bhserbert, TOBIeral disasgd
enbodi MeNt s thérfal CEUTRRRIPTItORBWitR 2hE Arideser cBils itS AFYJIE et tdis&lbamsn
conponents of the air conditioni S_g@unl t in a single nodular unit. In

oper ation, d&ienaithe eppdemsarieailssydhergvaporatonepils; 486 eondensecepiisngndihe f | ow

Tt owst s TeRanop ot pkBonithy taefiaNld yRBbab I Tblonglate, ABBORon AR

I\/efanvxlni | e, ktatiof oPabuhgingncomng air flowis transferred to condenser
coils of the air conditioning unit and dissipated to a reservoir of heat
absorbent material. As the heat from condenser coils is substantially

absorbed by the ﬁﬁ%ﬁ?@hhﬂdirﬂ@ﬁ@f lﬂft—ﬂbc &4 maffibd fdricated"6r PRRUrdSF

di ssipated to the anbient air, and erefore the condenser colls and the
reservoi r ofashesepataterrmedulamaunitr i & ceeginbethdir srobedimendsothe compiasson an

interior_of a building wthout increasi t he overal | ad_of the. air
cond! t 1 881 g e fabACaBHL oL nstAIRELARE e SSmPOBEAtR of B Ak candfidhie
operate in gARREEAIhGE MblMapinHU While a central or other existing air
conditioning systemis switched off. In certain other enbodi nents, the air

conditioning unit nmay operate in cooperation with an AHU while a central or
of the ait wi thod Greee R HESFRICAY Ay Y BBl RSy ' "
exi sting ai mircfiodi toveni égaporator coils of an air conditioning unit. The cooled
15 (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
heat absorbent material. As the heat from condenser coils is substantially
absorbed by the reservoir of absorbent material, minimal or no heat is
20 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

unit.

- 25 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
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

30 increasing the overall load of the central or other existing air conditioning

system.



syst em BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the invention wll
be readily understood by the follow ng detail ed description in conjunction

wi th the geoepamhng drawi ngs. Figure 1A is an isonetripgriiceodbos air
conditioning unit installed in cooperation with an Air Handling Unit (AHU)
according to one enbodi rent of the invention. Figure 1B is a close-up view

pf a pprtioerERbEs@mpqqoﬂ OFOTHEDRAWINGS narked in Figure 1A, Figure 1C
is a side cross-sectional view of the air conditioning unit and AHU of

Fi gure 1A. Fi gur Embodiments; gk toeeipventiomewtli bec saadity ddessterdt bynthearu of

Figure 1A FELgur: ' LG, d] ¢ : i WA AHY T
rcaor di ng + SRR Gt AESiEERbRin CABREME Wiffing decffifehigaingt. )
::ayout gf e\éaporﬁgurecﬂJAIis am igdmeetzicr viewnafi &n aii ognditioningf ufit gnstalledAin

i gure 3B shows an, exanpl e |.ayout, of cq tion fins in the ajr
Cond ti o naoaReation b ancAl Kangina (N ARAER ST ig fa,0Ps & sestibgnt o'
descri ptionéh@mhgaﬁ_ specific details are set forth in order to provide a
t horough understanding of various illustrative enbodi nents of the
invention. It wi Rigwe 1B deastiosetuphdew \cfa portiopraf theidin eenditioning ugitias t hat
enbodi nents of ,the invention nmay be practiced wi thout sone or all of these
specific det"?;ﬁ"f(ga"f E'Qﬁrﬁé ‘instances, well known process operations have

not been describggguire fEighlsilde crsstesediiohal vieunstabesaintohditiohingurit and
pertinent aspects of enbodinents being described. Reference is made to
Fi gure 1A wiiHY ofRigwedf\.i sometric view of an

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 250 which provides a passage for
transferring air (or an incoming air flow) into the AHU 200. The incoming air
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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

comuni caghohiisbdyed ventilation duct 250 which provi de;S%Qﬁiﬁﬁ@&Zgor

transferring arr (or an incomng air flow) into the AHU e 1 ncom ng
airflowis passed through the air conditioning unit 100 to be cool ed before

the cool ed fply KOpasiddIRirdGgitte Hio¥dndiforihgFiit10@do ibe dosledi Igstate thear ea.
The air condltlonln? unit 100 nmay include a conpressor 10, a plurality of
o

condenser cepbledzir (ar qutgeingiainflaw) isvensfened taaidesigwatediatean reservoir of
heat absorbent material 40. The functions and operation of the
above- nenti oned conponents will be described with reference to Figure 2.

Wil e Figure 2 shpesaip@enditibaing usit a00anggimcitdef ¢drmprssoe-10gat plarsdity and
ot her possible conponents of an air_conditionin Otléﬂit 100,,it is to bF
I

appr eci af ed of Fandenseragpils ABder PRI, Q‘@ppﬁ%to? 30 A acIRSHRRYQIC O
arrangenent gy Qgsm('ﬁt! Hpgperr{?ﬁleqoqt RE{e ewgﬂgnta%d apdepitl® of the

arrangement s”hay D€ POSSi conpr esso s operable to conpress a
cool refri gabave-ngerstidnedgcompenantsawjll batdestribed Wity trefareneeite Frigare der ant

. The hot, refri , Li ed i .
ranst or abl WA Fidlieos SO ARG Aueniri BHAGHSBRNE 8 1o AP PRAIOTSEL oy
refrigerant aﬁla_soﬁlég wséﬁdl@%o}}%m%@mgaéf anchic eBA8miBARINgN LAt 21 0T it iig b ard

liquid (e.g. liquid Freon). T his purpose, the condenser coils 20 nmay be
di sposed0i nappeaciatedc oiivatinistitablen madificatiosserteoi theof illkstatesh s serIAatic

sposed0i n B blon madieetions erteo the _
rom the coRtenoRart; Mevoie Tiiae0 7 Sekan pind SpaUTRAL, (e rodiey oot

fan to di ssiapangehfmts Maybepossibker coils. Exanpl es of heat absorbent
materials 40 include, but are not Iimted to, hydrophilic macronolecule
wat er-gel (carbon bonber). In one enbodi nent, the condenser coils 20 nay be

ig;’”e;ﬁleg \'Ngyt he 1i@S&niPidssBf 1058bpaRifs ke BbmipRé&y A @bofRefligémintoasies. 1A
15 Freon gas) into a hot high pressure refrigerant gas. The hot refrigerant gas,
supplied by the compressor 10, is transferable to flow or run through the
condenser coils 20 so that the hot refrigerant gas can dissipate its heat and
condense into a refrigerant liquid (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
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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 zi r\go%ﬁ)t/lé%ég pation to an anbient air. Hence, tQ%T%%?&g%gﬁﬁrzfcoi S

20 may be placed or disposed indoors or within an interior o di ng
W t hout increasing tenperature of the anbient air around the air

condi ti oni ngcorientibAAI GNitddbPedRdYrsIr lunitivisule aot be regaied th Bhfbodiments of
conditioning unit 100. Accordingly, aconventional outdoor condenser unit

woul d not bethedpventian.i n enbodi nents of the invention. A liquid receiver 22
may be interposed between the condenser coils 20 and the evaporator coils
20 for condensing the hot refrigerant gas into a high pressure refrigerant
l'i qui d. The hi gh Ariqeglrezeivar22gaagiide interposedrbgtvbeen trencdrederser cbilo@gh an

expansi on val ve .24 to the evapaoraior cojils. 30 tq he yaporised.. The high

o basur o ¥ of ARGt RYaROTRHr B AN Hg condersing: healdelierant G inkd Bohigfoct ed
by a safety ' l:Me i Uil Pricifig hi

pressure al oéllgsfﬁ% E?g@?%’? ‘éﬁlghi ?I?]yet gltl)ﬂlg%lrt%?%%ﬂét krlééﬁlgg%de{nlsldeurldci(;?psb%o and
evapor at or ctramsfeged through gnsexpansiqranaiven24, 4 ke 28/apayatbe coils 34 taebeaf t er

t he expansion valve 24 . to.mninise icing at, the evaporator cqils 30.

e PonT afaniisgs - dnschih Preksife setrihdnt il WARES Bie lad efeer 28
receiver 22 mag beoprotste®byaxsafety mlicy plessurdvalve 28 tdpidventbuildifgtipf hot
refrigerant gas into the hot gas DX expansion valve 28 in order to re8ul ate

excessi vid f1ly@h prasswe-plonatibe Riees or sucHity enniieediag tha qangenser coils 2
conmuni cat | Oé‘nd“ewp&%tdﬂg&@étﬂ A Tho lg%%’ﬁ??eé%}aﬁ?ﬁg?@aglﬁ% ?ggrfwg%ef inStIdd

designated area or roomito be ‘cooled> e’ sour ces
i ncl udi ng ouaftErathe. eXgansigravalve W4atd minitiise @ing at dheevapotato3Coilsa0.beA
suitably installed in cooperatign with an U 200 which s opergble tq pass
an incormi ng mapugl B.WaBQlﬁg Y?\'ée&gmﬂya Grp"(?@!'aﬁg' HefrRessd b%'@ﬂ%!‘ ﬁlﬁ ﬁglé'gt he
cool ed air Orrece%g@znsnawotfqﬂgmxse?mﬁé% 38 {threfe AN MniRgSTot
Particularly, to first cool e evapor at or

15 refrigerant gas into the hot gas DX expansion valve 28 in order to regulate

excessive flow.

The evaporator coils 30 are disposed in thermal communication with an

incoming air flow which may be air drawn from a designated area or room to

20 be cooled, or from 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.



coils 30, refrigerant liquid fromthe condenser coils 20 may be passed
through a suitable valve, e.g. expansion valve 24, during which the liquid

refrigeragb MapPQricges into a cold, | ow pressure refrigepaiiscdd®/oiie
evaporator coils 30 are thereby cooled by the cold refrigerant gas and are

therefore capable of cooling an incomng air flow passing over the
evapor at or coi | s /8buffér fiker 32 may dei pryvigied, finterpdsedcuetiveenithet plaradiapbr at or

ils 30, th l.ed ai ' ir fl | S .t f b by the, AHU
200 i nio a GUEPGIRSEERS <30 A9 3B soBhresserrid. i ramove, BkSisr Yorlets
i nt er posed bemgeﬁéhttg@s, BbUhat tiie/ babbRY RAAH 35 FUINE @bhverfél 30 defridRramtngasessor
10, to renove bubble liquid to refrigerant gas so that the bubble IrTquid is

fully convebeteret entesingi her apmpirasobelbr éAreacsumulpton S4caayr be sypvided, An
acoumul aj or A4 Ry PGB e, AQREP35h PSERRIEPUY! 1 relbkesn @2 and

intér
t he corrpressrﬁé to Tecelve and store refrigerant gas rromthe

filter 32. Iktorehefrigerantigas Giont tgiibaffer filky 3my Mather! arsuetion rbguilats 86 he
buffer filter 32 and the conpressor 10 %f(?)hginsure conshant suction

f
refrigerant M@¥ beninderposed Bother fu Hehy2naed dhe; q@naressépbé%, B the
conpr essor ' | 3 I; [y aTey U4 t y
further con%??‘s’fa&§6§%@§ﬁ”?§@@$fg%ﬁm§ﬁggﬁgﬁ |¥1tlorclg{3286?@£%§%rgm,etsh%2%o)}i’g 1D
and 3B) or eréventmgia abige intthecompressbrstibsed in t hermal communi cation with
t he resi{)voi r of absorbent material 40. The condensation fins 50 or other

sui tabl e'structures are operable to condense hot vapour, which is produced

fromthe reservoiy QirtaARSEmbRAIMaRES thal aBOcshiftidring edit 4T rRAY Rarthepm t he

condenser coils 20, and return the condensed vapour to the reservoir of
absor bent neesrige aplurality of nongepsation: fins 80-(see frigyreseth.i tC+ dPrand BB) whi ch

L s e B BheB RS T lysblobd o UFHR, SR puenRRc g e 11 e
plastic or geddreoimdf pbsprnt whitelalhas. t e ®onteasatiandimspi50per tother t o
trap h?s he%bitable structures are operable to condense hot vapour, which is produced

from the reservoir of absorbent material 30 due to heat absorption from the

condenser coils 20, and return the condensed vapour to the reservoir of

absorbent material 40. Accordingly, a closed-loop system is formed in which

the reservoir of absorbent material 40 is recyclable. The condensation fins

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.



from hot vapour for condensing the hot vapour into cool water vapour, thus
further aiding the evaporator coils 30 in the entire cooling process. The

air COM'\R]b%M&Jﬁﬁ&E” 100 may further conprise an air g[’fﬁlsﬂ;%ofb%ﬂ(%?gt ed to

the reservoir of absorbent materials 40. The air punp 42°7is operable to
provide agitation or turbulence to the reservoir of absorbent material 40

to assist in lifjq eenoéﬁt.amwcéﬁdimm F/@ﬁ-;%é/%dndéfnsépééﬂsbﬁfé nBEhaNy al
40. The air conditioning unit may include a source and control unit

(not shown) Ictqated)rmutdboemobropentﬁd% ahbuiiding e becaese Hbasangordenser coils

conponents. I)n conye ntional C re
normal |y | Ogﬁg)@t%ﬁrggoqrgog s 'S’g%g%& gggu{}ﬁ%?%%gg@%ﬂsﬁnﬂ%§gghcon %arr?]%égr
coi |l s di ssi fah6sé 360GeRsaILYiI8 v@érevmaéewummetmtevm of tice bulidingabveratiiogrher e.
Hence, if those condenser coils were placed in the int er|

bui | di ng? olfepubbstantizlly ingreqnad Harely rendesingethe-aonYRItioRa ?Erﬁﬂ’é‘ﬂﬂi‘?’é‘"}%e
convent | OnaFyﬁbFnsCIQE etfr“c%‘ﬁpg Iﬁl‘:ﬁﬁﬁgﬁ Wifl? SoR{dntidr bir éoﬂdﬁfb?iﬁ%%sté\‘n%h

conventionalarr “conditionihg systens, varlous conponents o air
condi ti oni ngaumus campondntsg dfothmralousomadrboningemlrm oacctdﬁélnln\t@nvamus are

capabl e of bein oc te r dIS sed I ndoor s, or _.even n d
area to be €8W é’g Si H\é’& ﬂn't AL (Pabl B%'lngwip h?sd (E'?pggea&e
di ssi pat ed fiqyrd '&‘? %ﬂdﬁﬂﬁiﬁra Geislghatéd Wrsd b be sadied. anAs BxpYainéls @i el by
the reservoir of heat absorbent material 40, ther ebeé preventi ng or

mI In| m zilbg ﬁvagonjgsmq@gmmﬁ theat isissipated fromi the gan ee /BRI 2RamMeuld be

Il lustrated i es, 1A tq .1 t | & | |

base for hoag?ﬁlangalﬁyegﬁgrgeg Q%Dthgb@((%?@é’ﬁr &ﬁﬁ%et %rg%]ﬂgo{neéégggf{hc%éﬂg 20
may be subnprérmting drithinimesiy Beat dissipation ketiie ambiaritalir. 40. The condenser
coils 20 and reservoir of absorbent nmaterial 40 may be disposed under the
evaporator coils 30 and condensation fins 50. Particularly, the evaporator

(szfjldles sgot ﬁg? ;ﬁngrfwf‘}eh&;b&lh'%ﬁt ﬁRlsﬂ%Yeé)bﬁ ﬁ!g?ﬁ@§61¢\ & 1bUXiEBRS&ShdRtidHndY
15 unit 100 includes a base for housing a reservoir of absorbent material 40.
Condenser coils 20 may be submerged in the reservoir of absorbent material
40. The condenser coils 20 and reservoir of absorbent material 40 may be
disposed under the evaporator coils 30 and condensation fins 50.
Particularly, the evaporator coils 30 and condensation fins 50 may be
20 disposed or juxtaposed side by side so that an air flow may be passed over
the evaporator coils 30 and subsequently passed over the condensation fins
50. The condensation fins 50 may be suitably arranged to trap and
condense rising hot vapour from the reservoir of absorbent material 40 and
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 variatons 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.



the evaporator coils 30 and subsequently passed over the condensation fins
50. The condensation fins 50 may be suitably arranged to trap and condense

rising h%o‘ég'ﬂv(?ﬂ'}565rom the reservoir of absorbent nater&,?t/sﬂ;gm?]@fbgozrzgturn

t he condensed vapour to the reservoir. In Figures 1A to e certain
conponents of an air conditioning unit 100, i.e. condenser coils 20,
evapor at or coi | s BgurgntiBrie secloseupofiewnf@ pertionneft thei it cadditianiagi umit as | ed

as a single |,a [ 1, Liat ] 0 he_appreciated that certain variations

may be nade:rng'gﬁlédglbaﬁgi"g 1618"@0%8&%@&@8& ayot and VarioHs campongsits &n 30

may be fabr ithetaid caAditioRmgaURit BIdRigare YA t FiglleWeEess atdide CPOELE6& onP! | S
\ . g .

20, evaporator caoils 30 and _reservoir of absorbent material 40 woul d be

i nst al | ed i nRWof the aineandifiening unitfdrigure &8 aAsdllusiratedcths eemprepsee 1B
is a cl oge- ' i ' [, C L1 QDI nj rked in
Fgure 13 ang o 8t cBnBRonifiul 100mal el BREHGAD dieor ool b
condi ti oni ngelir220 obdnrecied do BAmokorg2BRofl&h iAHE 200de THeobek 220tdopnettivg ew of

th [ jti [ [ f Fi 1A, illustrated, th f 10
of the air dbndRMRSHY 30130 0 eyots Zbebiavides By Conlinen'as TRM IR by a
bel t 220 conyppsiredsdro1® "M Showaln Figute 1@%8%@@%&&%gfaﬂgtaﬂea%ﬁmgg

the conpressor 10 and AHU notor 230 provi des I ng riving t
conpressor e AHUs20fh i Aceprgingly, 1@ thise eonhndimentr thed dampressait 11€d isvi t hi n

t he AHU,R00. ol ingly,. in this enbodi s t hg conpressor, 10, i .
fabr i catléd g%éicagéga%]%t%s glAtsr Medufar; P%ﬁ%‘?rﬁepﬁ@(’jnﬁ%gﬂf@m&f of ﬁﬁ,eaﬁ'F
condi t i oni ngowditioniHgOun@Md 0, nfickinstsllcsesspAbRly fidmethé Nr @bhdiiBAgt ukini Ng
unit 100. The co%ressor 10 may or may not be permanently installed within

the AHU 200.100n dJ&eicamprsseer 18 mpeyiPhiaysnotihepesnpnentionstadedwithin the
fabricated ixyg §pH9! qngggHﬂﬂé offer B}r‘?&%{lrﬂgﬁg‘g’ {2 %rﬂlfﬁrteﬁggppl'be% Qe the

air conditioning unit 1 ure 1Dis a si View o e air conditioning
unit of Fi gdalerickted As ai $ihgket maidethr driietogietheronith totieeri e@mpohentsOsr the air -

instal| ?gj Orconditioning unit 100. Figure 1D is a side view of the air conditioning unit of
Figure 1A. As illustrated, the air conditioning unit 100 is installed or
positioned at an outlet of an AHU 200, and may be easily removed or

uninstalled as and when required.

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 evaporator coils 30
may be further cooled by the condensation fins 50 and 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
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positioned at an outlet of an AHU 200, and may be easily renoved or
uninstal l ed as and when required. Figure 3A shows an exanple | ayout of the

evapor at %09&10'{1%75%9' The evaporator coils 30 are arrangggT)giGrz{jﬁoﬁ)ngfzgci ent
that an

density so air flow passing through the arrangenent of evapor at or
coils 30 conmes into sufficient thermal contact with the evaporator coils 30

for adequat @ositidneddor instlled 3Baf Ut f RXARR) QobaY%Hi&ﬂaﬂwg&@b_?ﬁétbﬂn
e

fins 50 which _are to be juxtaposed with the evaporator coils 30.
condensat i ofofl$ N30, 5ice- a¢@daeQilsnJuay e Rosilippedisueh thatsan yneamingaair flowai r

fl ow passed dfehih tﬁ:fggﬁg;tgé Aﬂl{@%(ﬁg\t%&vb%g%ée Ooxié‘?ifhé’%vgé&ta?&r cHIRAEE By the

condensation fins risrng apour from theé reservoir of absorbent
mat eri al 40 covledoe Roragpaeaplenthecevapansted coils 80enay bddnsertecdwithinnen BBIU An

accordiny 1 200ner fstelid,ahanciuter ARVARL 2. i serain asebodienf, bherarne
air condi ti g RAMPtessdOPo i€ MBrivated SepARtdl) Tidin Qﬂﬁ)%f tSRPoREATROGIEMRESair

i spositioned or installed at an outlet of an AHU 200. Particul arlﬁ,
evapor at or cohtifioping uni. 10| theceompressay 108 isodisposed within the A Ua200

i ncomng air, flow dr hr,ou he AHU,20Q0 ‘ oyer, e

evapor at or (,agld| gog'ge‘fq%@bé) 5%%3@3b E.B)llore%§ﬁpl ?&ftgﬁﬁe Z@é‘%@ggt éf tlé%% May may
be i nsertedcohhBettharcofipted8lr 10to tHstaiderdentoi20ut | et of an AHU 200. In
certain enbodi nents where the conpressor 10 is fabricated separately from

ot her cédfponents of the air conditioning unit 100, the conpressor 100 is

di sposed wi thin b ka0 A GBNRGE SF A hig LA Malh RbnP3esRiiaial ¢

pi pel i nes or tubes may con conpr essor e condenser® colls 20.
The i ncom narea to bé @eolent) iv passed ot bimwmisy tHeeAHUfam 2 1@ over thesevaparatdr ar ea

coi s 30, TREIHARY " TTHErHdrRABRi HRpae 31 Bawits Tensiras fles hridepoer
fgggrecg er g]ﬁébu% gté%mehfd?ssﬂbét% Otfe@ heakli@mh tHEAbt hirA8thé feditiofidf Heat t he
15 absorbent material 40. To further facilitate the lifting of hot vapour above the
reservoir of heat absorbent material 40, an air pump 42 may be used to
agitate or stir the reservoir of heat absorbent material 40. The hot vapour
from the reservoir would rise up along the condensation fins 50 to condense
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 outgoing 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



absorbent material 40. To further facilitate the lifting of hot vapour
above the reservoir of heat absorbent material 40, an air punp 42 may be

used to a‘g'bt o149 60stir the reservoir of heat absorbent PEE‘;S%QJ)I%}OO&Q The
hot vapour fromthe reservoir would rise up along the condensati on ?i ns 50

to condense as cool ed water which may be returned to the reservoir, thereby

further ai diFor exempleapdient there @8 haedlesttoaol at perticiia Biréd after tHd @vual An
outgoing air fl o¥.v, \‘\{ni ch is the incom ng air flow having passed over the
evapor at or c¥grating houts of & centslie corditioning iysiam, the airconditigning gnithe
desi gnat ed &hag Hefins@ARY ot cobesditing AHU S8HiAG B RirficRaPUrEES iAghed
air having a I ower tenperature than the 1ncomng air OW. | n one

embodi ment, the ainceanditipring dnibvs reoti reguited e tipes rait woaditfondrip winit2maynby be

| ed tq about 25C. i.n the outgoi ir, fl It ist | af.ed that
"t emper &t ordhriaRes dfbrd o RIRBReS Hicth ot ARl dramByedofngnaler riaws oy e
i ncreased ormérsly switeedVofffwhild s@bb&ingpHySicam infsllddoatithe Alige and capacity

of the air conditioning unit 100. The air conditioning unit according to
enbodi ments of the invention may be renpvably installed at sel ected AHUs as

d wh need gfi : re i e st t0,6¢QO0
ggrt i c(ljlna(rle ar ea ZF‘ !tg‘r?étﬁgé%@ﬁgmég%qr\é@ﬁ%gﬁﬁ%uggI é?ﬁ%'hggﬁ rzt‘ﬂnﬁtaih%g beé‘n
condi ti oniOI_ngie'zs;z:gtl)Jethtotdmeraie[1 imooni'uh@:tinﬁ nithuam hirrtﬂvfdmidhmsygéhe(b%tAHU,_
correspandi ng, . sefvjng that particular area. Wwen the air caonditiaonin
uni t ;sg 1ﬁot "g@eﬁ pga{ratglgcqwerg éf exisinghar l?ﬁf‘f"tw&y‘g)ﬁyﬂﬁ“h'_§tséﬁ'§°@8dqu%m 8r
removed fromnhidind\ditcufistafterd etgé’ éaf;?rn ififiorfilyurf! mid§! Speratid €668kratibn Whi | €

still being physically install the AHU. "I n the”foregol ng paragraphs,
the air condith @am exislingt ohacentealnaid ecanditiceing syspemanhile ntheo existiogi ain wi t h

an air circylation.syst e.g..AHU while. a central or. .conventional.
exi sting ai %°®8H'8P{W%ﬁ¥ﬁg}‘kiﬁsgeﬁ?ﬁf%d S tiﬁ@ac%?g'n?ﬁﬂns‘?mﬁecﬂ"r ?RF@F%{HE%S,
the air condirfit &t i exibling®Y ceRgaRrhR CORdRIDAMYY S\istérm, Malbealiseril ®f loWar OF
central air conditioning systemwhile the existing air
15 the temperaturée 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 multiple 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
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conditioning systemis switched on. This conbination of the air
conditioning unit and the existing or central air conditioning system may
be psefuhypgohﬂmg60the tenperature of selected areas or prQREBHMohixst
having to 'ower the tenperature of the central air conditioning system and
all the remaining areas. Further, it is to be appreciated that enbodinents
of the invepbhaiioy $yRkAGRehdt @bpatatint ¢ bPe Sb S lepbddifnents
suitabl e nodifications. Enbodinents of the invention achieve various
advant ages oficthedinugntipnt asgist |in nenergyt eonsrrvation dwy raybskantiallyyreducing
conventi onal_, cent. r i St j r conditioning system serving a building
does not ha\%ec?@él@rgqiwgﬁ%ecf?ﬂmgﬂﬂ]p?fo@hl y selected areas within the building
require air conditioning. Hence, large chillers, cooling towers, and
mul ti pl e punps associated with operating conventional central or existing

air cond?ti oni ng Qther embadimepts wilk ber aaparent o thase iilled YL e At fram y
reduced el e Lok b WS, i L2l h & bills.
Secondly,  t Ranaelic iR SpeclicalBR ddTrgRace PPt Bachiiof, cFltheindfe

i nventi on neerthin fenmirdiogylhas been| uiedgfor the pugpdssssi ofgleasicriptive dlarity randy
systens with mnimal . or no nodifjcation to fheinfrastructure of the

exi sting ai POE](S?](IJ'% e ﬁﬂ‘%é’\?gf'ﬁﬂ% a3 '?ﬁjfbseét ﬁmﬁ' gmbodipe ﬁﬁ%& featules
circul ati ongg¥sfiked abBié Hhouls Bebednsidbrd BRempldly edithytheeriveatios iveity
electricity consunption is substantially reduced,” and water consunption is
al so gr &at | defiegd bydhe appendedLlai@st oner s of a conventional central
airconditioning systemare not in operation. In view of the above,

enbodi ments of the invention assist in energy conservation by substantially
reduci ng electricity and water consunption. Oher enbodinents wll be
apparent to those skilled in the art from consideration of the
specification and practice of the invention. Furthernore, certain
term nol ogy has been used for the purposes of descriptive clarity, and not
tolimt the enbodinents as disclosed. The enbodi nents and features

descri bgsl above shoul d be considered exenplary, wth the invention being

20

25

30
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defined by the appended clainms. WHAT IS CLAIMED I'S: 1. An air conditioning
uni t conprising a plurality of condenser coils; a plurality of evaporator

coils, eiP Nhgepl urality of condenser coils are opepghls@,h@odhhew heat
di ssipation froma hot refrigerant gas for condensing into a refrigerant

liquid which is vaporizable into a cool refrigerant gas which is

transf er abl gyHNTILELAIMED ¥§2al ity of evaporator coils for cooling an
incomng air flow, and a reservoir of heat absorbent nmaterial disposed in

thermal conmunication with the plurality of condenser coils for absorbing

t he heat dissi L.on e L.ty of condenser coils, wherein the
plurality of'SI cgﬁbaﬂﬁéé’Pd@'SPf lé'ﬁki&grﬁbh%'égervoi r of absorbent naterial are

di sposabl eto opqpmﬁamyldp@@ﬁde;&er}ibﬂs air conditioni ng unit of claimi1,
wherein the plurality of evaporator c0| | s, the plurality of condenser coils

and the Peservoi r@ RIHralils 6f BEAROTRIATEOHIBI s are installed as a single nodul ar
uni t. 3. Th%v rél Ctg@dé]lﬁl'aq BﬂcUH&én%g c%lllg'ag%égr%lﬂé%rétlle“a t‘HléélgétYorPf

condenser COI erv0|r hea are |sposed
under the prfmmla thyt aéfrigespolr gasrfoc cbhdensing Thto ai refugemlnt ilignichgvhieh s of

claiml, wherein t f . heat,k ab t I d
hydr ophi | i cvﬁﬁlef' ger sgar L’é’é@rf%&éqeﬁget %?%grg'?‘% &% e’frﬁf%ﬁbllfgcthu ioh ﬂ“%l ai m

1, further ?)‘RIFBﬁﬂy%fr&ap%rzﬂbHE:@lidfo‘x‘c@Bllﬁq)HHfPﬁ@cﬁﬁin@rhlfﬂdS\ﬁ ghgposed in thernal
comuni cation with the reservolr of heat absorbent naterial and operable to

condens&0a vapoura prestuveid foforhaate absoshardi rmaterigdatdispnsedbeim thereel al .
Coennen & © o SELBSIAR L S 5t LD cobRAN pFRRE SbRGoi i bt ™
vapour. 7. Thgssipdtiorofdin | thel plurglityt obicoatienserl cofisir ereinothey Ipﬂuragty of
condenser coils and the reservoir of absorbent material are disposable to
operate indoors.
15
2. 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.

20 3. The air conditioning unit of claim 2, wherein the plurality of condenser
coils and the reservoir of heat absorbent material are disposed under the

plurality of evaporator coils.

4. The air conditioning unit of claim 1, wherein the reservoir of heat

25 absorbent material includes a hydrophilic macromolecule water-gel.

5. The air conditioning unit of claim 1, further comprising: a plurality of
condensation fins disposed in thermal communication with the reservoir of
heat absorbent material and operable to condense a vapour produced from

30 the reservoir of heat absorbent material.

6. The air conditioning unit of claim 5, further comprising: an air pump
operable to agitate the reservoir of absorbent materials to lift the vapour.
12



a liquid receiver, interposed between the plurality of condenser coils and
the plurality of evaporator coils, which is operable to condense the hot

refrigerap gasidhho the refrigerant liquid;, a safety r%h&f?ﬁzﬂﬁ}oﬁﬁzs
y 0

I nt erposed between the liquid receiver and the pluralit evapor at or
coils, which is operable to control pressure of the refrigerant liquid; an

expansi on val.veThe air eopditiedingeanieenclaime 1s &irtier domprigingral ve and t he
plurality of evaporator coils, which is operable to vaporise the )
refrigerant |iquidiliadidyigaeiver; integosed beiwesncthenplufplity afheonsdeamsar icojs of
evapor at or cRid it BFPERR S cRN ' f for ant
liquid into a rghfe;Jl g’é@ggt gas, a%]t(?rrgzr?ﬂgb%ﬁ:u %t %ﬁéépﬁéé)ggbggn%%tt%g@the
buffer filt eefrigeganttgasciotpthesmedrigerant idquids operable to receive the

fri t f th fer filter. 8 .The ai ditioni it of
Cl a1, Suheroi n 4 RETEEY JRUF ¥Siver intoHssed Brtwsn the TRGCfereaen b he
condenser coiliralignéf teVapbPRBF \(Wils, Whiétbsgrc%)&éghbl@&tﬁrdo%ro@r;ﬁegé&e%fi%@ to

operate within a designated area to be cooled. 9. system conpri si ng: an
ai r conditi dafriggramtiliquichnpri sing: a plurality of condenser coils; a

bperabl e to al | ontasansiat vae) PRt arReth Toq Sty ERGAENGpnt the = = €

condensi ng iphirality oefeviaperatot doilguimthishiis hopetablepty ivapblise i theo refrigerint
refrigerant _gas_whi ch is transferable through the plurality of evaporator
coils faP cd P!dmg an inconmng air flow and

a buffer filter, interposed between the plurality of evaporator coils and a
compressor to ensure conversion of the refrigerant liquid into a refrigerant gas;
and

an accumulator, interposed between the buffer filter and the

15 compressor, which is operable to receive the refrigerant gas from the buffer
filter.

8. The air conditioning unit of claim 1, wherein the plurality of evaporator
coils, the plurality of condenser coils and the reservoir of absorbent material

20 are disposable to operate within a designated area to be cooled.

9. A system comprising:
an air conditioning unit comprising:
a plurality of condenser coils;
25 a plurality of evaporator coils,
wherein the plurality of condenser coils are operable to allow 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
30 incoming air flow; and
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
13



a reservoir of heat absorbent material disposed in thermal comunication
with the plurality of condenser coils for absorbing the heat dissipation
from t he phuhalidae0f condenser coils, wherein thepl urah,hg)é(}%myog&ggnser
coils and the reservoir of absorbent material are disposable to operate

I ndoors; a conpressor operable to supply the hot refrigerant gas to the
plurality of condelnsality obicbaderset anilsaind ther mseatdinof ayséroentingitedsichren
cooperation with the air conditioning unit to pass the incomng air flow
over the plurali t@SB?SwEE%PB?WeM&.S' 10. The systemof claim9, wherein

the air circul atigeofmpressBr sperBBleaBl upply iHRST @fri%l rn'% pﬁé’%rﬂge ?LJrlaFitk/OW to

the air conditioning unit and transfer an outgol ng ow, Wwhi s the
i ncom ng ai roffgongenser eejlspasded over the plurality of evaporator coils, to

a designated are 11, (St e f claim wherein the air.circulation
system i ? one of a%nn i{rrzﬂéﬂ%ﬁﬁg%ﬂn (&fﬁﬂ?g‘?ﬂd'% F9RETALQH oW'tﬁartuhe 13" The
system of clainditining @hitito pade the incsthiigt aie AbWdovst thei lurafifioyedapdratdral | ed
with the air circulation system 13. A nethod for cooling air, conprising:
passing an i¥¥8ming air flow over a plurality of evaporator coils of an air
conditioning unit; transferring heat fromthe incomng air flowto a
plurality of condenser coils of the air conditioning unit; dissipating the
heat to a reHer viie sydteheaf claire @, vemtreimther ailcirchlationi systéra o operabsiettber mal
comuni gatiqn wi.th the plurality of copdenser coqils, wherein the plurality
of cond jse&rad'lﬁf?rs t%d”&ﬁ@'"ﬂe?@r %) rtoo&qw@é\r_t CQBS'BPB@Ht Ukt drangfer an

di sposed i ndﬁﬁ?éihgaaﬁ_ﬂd\ﬁn&flﬁﬂ i1 qh@NnesEY Rfir Ablv hhoing PELSEY iovel Re

i ncom ng air flow having ]
plurality of evaporator coils, to a designated area.

11. The system of claim 9, wherein the air circulation system is one of an Air
15  Handling Unit (AHU) and a circulation fan.

12. The system of claim 9, wherein the air conditioning unit is removably

installed with the air circulation system.

20 13. A method for cooling air, comprising:
passing an incoming air flow over a plurality of evaporator coils of an
air conditioning unit;
transferring heat from the incoming air flow to a plurality of condenser
coils of the air conditioning unit;

25 dissipating the heat to a reservoir of heat absorbent material which is
disposed in thermal communication with the plurality of condenser coils,
wherein the plurality of condenser coils and the reservoir of heat absorbent
material are disposed indoors; and

transferring an outgoing air flow, which is the incoming air flow having

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

14



passed over the plurality of evaporator coils, to a designated area. 14. The
nmet hod of claim 13, wherein passing an incomng air flow and transferring

an out goiwe r¢id4bdcew are perforned by an air circul ati opcgkeheislobersg one
of an Air Handling Unit (AHU) and a circulation fan. 15. The net hod of

claim 14, wherein the plurality of condenser coils and the reservoir of

absor bent neideri alhe afethodsdfatlain 3 wheieiry lpassindubarinooming 6. fldweand:t hod
of claim 15, wherein transferring_heat fromthe incomng air flow includes
t he reser voit'fa’@?erﬁﬁﬁta’hﬁ’é'@ﬂ%%ta"_%ﬁ?‘é{r?rgl p?fg‘}fmf’gfj va@a%ﬁ'rw'ef_%éwﬁm ecul e
vater-gel . hgindbfe BFaRGr Plandlig UnkGAHUATPS chedRtibd rad: agitating the
reservoir of heat absorbent matetrials; condensing a vapour produced from
the reservoir of heat absorbent nmaterial; and returning the condensed

(5P et o AR b O TR g e R e &,
coi |tS of t heegérolf & abbAYM EnatBIiklsdre Mstaldd 88 adinglBanadilacungul ation
system

16. The method of claim 145, wherein transferring heat from the incoming air
flow includes the reservoir of heat absorbent material having a hydrophilic

10  macromolecule water-gel.

17. The method of claim 16, further comprising:
agitating the reservoir of heat absorbent materials;
condensing a vapour produced from the reservoir of heat absorbent
15 material; and
returning the condensed vapour to the reservoir of heat absorbent
material.

18. The method of claim 13, further comprising: removably installing the
20 plurality of evaporator coils of the air conditioning unit at an outlet of the air

circulation system.

25
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