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1 Dehumidifier And Sterilised Water Generating
Apparatus Field of Invention The invention rel ates

Por processing 5 into sterilised val er. I i Wﬂ”Ill|W||N||||l\\|||||\|||
€SS an

particular, it relates to a
for pr epari ng sterilised wdter by conden3| ng i éstglj?e

from S ent
fact or dﬁ%ﬁ Sﬁfl&%ﬁ?@’aﬁ%ﬁ%yeﬁ%@& ? t he
human 10 body 'S mater However, sterilised mater 'S

scarce or non-existent in many areas around the
Fielgoofilgventions has therefore led to nmany attenpts by

Thd ﬂvgﬁfo‘ﬁréﬁo%ﬁ&gﬂ? %o ShBlclibh 8o W?r%t%[on]; al%men?alr %’r epcfocessmg

source I 'nvent I ons were concei
intoasteriléset! iveatert da paﬁanﬁmslt\telates to Bpkddesd &nt an dfpakatus for preparing

third world countries, many people are
“ﬂﬂﬁ@&ﬁ@ﬁmﬁgﬁ°§@%FE@rm%ﬁ@ Hﬁﬁﬁ?%%aFor bat hi ng and
drinking. dinics and hospitals in these countries
al so require doctors and nurses to conprom se with
Badkgeoumtk of sterilised water for cleaning wounds and

ci ne Le ration., Thi s led to the de f
WalgE 5 S ASoeBIEE Pcfey RE Ly har TS i85 sb BTt apsdhe human
bodgﬂﬁi wattdl U Hdwevet, Se8118QH Whafct 8Sscatdd®r %oh%xf%ﬂsn't e Fn%ﬁ? @rda8 around
oth public health consciousness and awar eness of

the wearlsk - Ebk’o‘rh@s dherefose ded for miagy etiempis byeinvemterst togprdduce sterilised
wat?rﬁf?‘%e\ga%%ug Q&fr esbol%we t&%tlrévlpntlor%ytgg?\%/?rg%og?t%}/er# are eetfler too

an nunici pal Ty trea
expgesies @l ingffiblent has al ready i nstal | ed househol d type
water filters with the perception that such filters
are sufficient. However, few of the household type

In d&efpire> ahd |th$d Swérly tcgﬁnt{:@sr Khny? ?qupslé olal} flh&r%%éﬁ scarce water

renove parasites, viruses, bacte and h
suptﬂmrﬂef ba@utg‘lmcbdmlsklsg [ IGlln[ds&inddfospntHM anihesd eslint@ésedlso require
el der,

t . Child d t re ,
dOCBﬁ% s vré%ng? %%@8%1?%%@? ihs ok & ?tpgﬁ%d%ﬁaé?reﬁ% (cieaning wounds
andt&hi@né PrepardB68 TR hadleaRp ﬁ{eeﬁe%s Bhﬁ{an& ?a@é?lltsemttﬁese gural areas.

generate sterilised water. 0 appafratus shoul
rel atively inexpensive to nanufacture whi | e being able

In gie%epo%gcrl 38 industrialised countries, there is an increase in both public health
consciousness and awareness of water-borne diseases. It is common sentiment and
knowledge that “bottled” drinks may not be any cleaner than municipally treated water.
A portion of the general public has already installed household type water filters with the
perception that such filters are sufficient. However, few of the household type water
filters in the market can significantly remove parasites, viruses, bacteria and heavy
metals. Therefore there is still risk of contaminated water consumption. Children and the

elderly are particularly susceptible to this risk.

Therefore, there is a need for an apparatus that is able to generate sterilised water. The

apparatus should be relatively inexpensive to manufacture while being able to operate
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2 with avariety of different types of electrical
power supply and requiring mniml naintenance over
ext ended periods in unforgiving environments. During
sumrer or hot weather, the public usually retreats to
cool er places or consunes cold drinks to help coo
t hensel ves down. Wil e nost ter dispensers can

.Or i c . r ; i ect i . ..
it Ry AR bl of WASTRY het Mo efld Yl Rynima
maintemeindei cver extendedpeeivdd inrmfagiving dsfvonimdhky a pl ace in

order for the human body to be cooled externally as
well. This is especially essential in countries where
Dutifi€surdi@at H€hotl WealdrMhad Hibh %ﬁllgh&@éﬁi’?ﬂ)%ootl 1¥&RTor cdflsumes
United States Patent No. 5,669,221 (LeBl eu) describes
coldidiipltsetp hgloreaohthemgelippdown.uWhile mash water dispstsersecahrpooride cold
ambi ent air.condenses .to form.sterilised water,
warB R b Pt 8 RSt Sop GRSy hasd CualiB S they g however
unableftb Rohdltibe &e topélatiraédPoedthuidify fApREE M GaEyfoh 8Rthuman body
absorber to produce cold sterilised water and an
to g seeled exirsrallyr ay oveleatThispishespeeieldy icsenal inl soundtiesr where the
weagmrti§glgz$ﬁ %c?ﬁurﬁﬁftﬁﬂ}uigh@ut tffe Yy, 037 (Engel ) also
escribes a water geferating apparatus using noisture
fromanbient air as a source for providing air

condi tiqnin nd ehunj dification. However this )
Uméf‘;ﬁlpg‘ia%?ﬁ 3’@@8&%- ﬁe(sﬁ%a?gé (GeBlswy SpecaIbes a graien gRnetativaAppyratus in
whiéR n%ﬁﬁﬁfeaﬁ@m%%iérﬁgﬁp&ﬁq@ﬂgef ?@%nﬁ&jﬂ%ea Qveﬁérpdﬂl'g\@ever, such an
hot/cold sterilised water. In addition, the air

apperhdi tseoni deglidatetc heavimgastudp tthrdeatppaitleet ambizpenat @ secondary heat

spatjally away from one another. Hence, thig clearl o
abs§HPR oot o st FaRE Gra eb I itereayire st iy hot serlised
watéppar at us which also provides air conditioning and

dehum di fyi ng operations. 25 Sunmmary An appar at us

di scl osed herein is able to generate and di spense

. i Li [ Ly bei bl e
UGG AR AN SOERUSLY 05, 8B ik B

usirgd didistoralfioyn dnfitdeppiar & WS solirtd if6€roENERES aft€adndditthing and
cooling froma refrigeration systemto 30 maintain the
dehpapgideationr eHeweydiethist margtusetpawiese Bseapti Physigally| andbfuactionally

sep@itetardl! NG fenliHt @8hflonents to produce hot/cold sterilised water. In addition,

the air conditioning function and the apparatus operate spatially away from one another.

Hence, this clearly affirms a need for an integrated water generating apparatus which also

provides air conditioning and dehumidifying operations.

Summary

An apparatus disclosed herein is able to generate and dispense sterilised water while
advantageously being able to provide air conditioning and dehumidifying functions.
Additionally, the apparatus utilises excess heat and cooling from a refrigeration system to

maintain the temperature of the sterilised water and is buildable as a single integral
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3 apparatus, therefore maximsing the utility of the
conponents within the apparatus and nmaki ng the
apparatus affordable. Therefore in accordance with one
aspect of the invention, a process for preparing 5
sterilised water by condensgtion of npisture from
anbient air is disclosed. THis process conprises the
S i nt Liept . rai : f
oPp R R e B HRE LRTIRD o e oo iR R She sBparatus and
malogogtherapparetuafafiordabke. heated air is cool ed whil e being
introduced to a heat exchanger. The condenser and the
heat exchanger co-operatively forma refrigeration
ThePf8#cCR labcdrdcBPRAR AdSasptll b tRC GRIHANE Ca Wrbésd for preparing
second aspect of the invéntion, an apparatus for
sterpiseg svaten §y soadénsptéedo wapsiurg frogoandeinstadii srdisflosedi Jthis gocess

r jent ~al.r conprising a.condenser fo eat in . .
conig 3, B 3B of e lpoR IR BRI 46 AR R et b Gpoient ar
intor Relted AY ahie féBiperdhtdmael while theabfed aiid is $68led while being

condenser and the heat exchanger forma refrigeration

intreduerd tacheat Axctgnggrhi Bt cendenses agdithrebeat rxehagiser e-operatively
mnﬁgqggﬁggﬁoﬁgﬂ%&ﬁggﬁggsg?gﬁwheat generated fromthe

con ser. i's directed to the heat
exchanger whereby condensate is substantially forned

t he heated anbi en ir interacts with the heat

whe t . .
In ag5RFIsGYith o HeOpd AERSRLEE (D e erHEn O APPRRER dRigReparing sterilsed
= 1\ f.or: ri t.i i .
R A AR R R L ey o poating
ambientent irdn,heated sgap anditauiseaf exchanggrafor mgdwsirey illei ®eghevantrerof the
condensat i on_of isture fromanbient air . :
ol T 4 PG oL BBRENOBE Tt SKERPHGORHGA BrREgYon frge wherein
amBi&R{Ldisaglid@D thréugdhetile RAARPORK] {ORealRUBE hBS ddnbrated from the
tenperature of the heated air. The condenser and the _
congerger. exldialingéad eip-is psleatel viel the fheeirexchangeri whersby eanddhsate is

mdn t arat us wherein.anbi ent. ai,r .i s. quided
sob T Pl EpRRBREH A R THR -G Ve edn iaiiler e
confi¢reen bhé tkO hdansashanddiech@Ri R el forhS adicfi@gdratbn Oyskdi€ in the
heat exchanger whereby condensate is substantially

appfgilifed when the heated anbient air interacts with the
heat exchanger. After the heated air is cool ed, cool ed
dehum dified air is formed and exhausted out of the

In amppdamteusithi arthrdebpasgofifiet idedtntiondad appdraton for3frepating sterilised

water by condensation of moisture from ambient air comprising a condenser for heating
ambient air into heated air and a heat exchanger for reducing the temperature of the
heated air. The condenser and the heat exchanger co-operatively form a refrigeration
system in the apparatus wherein ambient air is guided through the condenser and is
heated by heat generated from the condenser. The heated air is directed to the heat
exchanger whereby condensate is substantially formed when the heated ambient air
interacts with the heat exchanger. After the heated air is cooled, cooled dehumidified air

is formed and exhausted out of the apparatus for cooling and dehumidification.
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Brief Description of the Drawi ngs Enbodi nents of the
i nvention are described hereinafter with reference to
the drawings, in which: 5 Fig. 1 ais a front
perspective view of a water generating apparatus
according to a preferred engodinent of the invention;
Fig. b is a back perspectiVe view of the water
: ks Hﬂﬁ? f Fig. la; 10 Fig. 2 illustrates
B“a §%ﬁ hggg?en1 ﬁ%&ﬁggagran1of t he wat er generating
Embgiiaestts of thefinFéngion hreadeseniisbdfiegeinddter svithae fesancs és theahalings, in
Sj de el evation of the water generating apparatus of
whigh'a 1 a, illustrating air flow within the water
generating apparatus. 15 Detail ed Description Wth
reference to the drawi ng, a process and an apparatus
Figatezos di fignt perspentite maenvsofod witer igemesatirigoapfapatus according to a
ener at i and. di spensing sterilised water are
mﬁ%%?%??%%ﬁgﬁgpgpﬂgpﬁgpIWbr extracting roisture from
anbient air to produce sterilised water while
. providing air 20 conditioning and dehum difyin
Figf e gibgpls pervractive viswsefdhe waten sengrfingeppitepisod Fag- lehi r d
worl d countries. The lack of sterilised water has been
the cause of many epidem cs around the world. Doctors
Figahdlustaees basictdyeem flowndidgran dfake waeer izkeratog wppdiatus of Fig.
unsterilised water to cl ean wounds and for medici ne 25
la; gi%paration. This has drastically reduced the heal th
and hygi ene | evel of people in such countries.
Ironically, water can be found in and extracted from
Figt hes ai arogshettienad sidenelctioatdfethe wWiter gamerating appdratus of Fig 1a,

. ar at rovi ded herein according to the enbodi nents
it PR A o b R A PR e ise i o of ot St o
fromanbient air for producing sterilised water while

providing air conditioning and dehum difying
Detpilert Pespiimptionhe process and

With reference to the drawing, a process and an apparatus according to embodiments of
the invention for generating and dispensing sterilised water are described hereinafter for
extracting moisture from ambient air to produce sterilised water while providing air

conditioning and dehumidifying functions.

Water is scarce in many developing or third world countries. The lack of sterilised water
has been the cause of many epidemics around the world. Doctors and nurses in these
countries have to make do with unsterilised water to clean wounds and for medicine
preparation. This has drastically reduced the health and hygiene level of people in such
countries. Ironically, water can be found in and extracted from the air that everyone

breathes.

The process and apparatus provided herein according to the embodiments of the
invention facilitate extraction of moisture from ambient air for producing sterilised water

while providing air conditioning and dehumidifying functions. The process and
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5 apparatus are additionally capable of keeping the
sterilised water in both warmand cold states. For
pur poses of brevity and clarity, the description of
t he enbodi nents of the inventionis 5 limted
hereinafter to applicationssrelated to noi sture from
anbi ent air being extracted-and processed into
appfafisi dré §@d31t18\@§1f§/rcaﬁa_lhb f 'EQé’iﬁYéafhecg@e[@ﬁlsQ@.tva@'r‘ﬁﬁlbUﬁewﬁm and cold
i nvention from'other areas of application that
statesequi res simlar operating functions and perfornmance
for generating and di spensing water. 10 The
enbodi ments of the invention are described in greater
For@@tisés dreirevitadddearitQrthé H@scﬂ?@&?§§th@@glbbﬁ'1%1e@iﬁboﬁ‘tﬁé H¥ention is
therefor for converting noisture in anbient air into
limigedo herping Ber Waftp@rhcathiilstrh]étedetp anpisyrel eny apbicohaip rbgmgd@@racted

and%QB(fee' {E@elhg)r %t\j@\lnnlﬁseglvllzﬁl Lgﬁé‘% ié)lmsn r%\él sd go Irﬁ%lﬁ??gg}f %v?q%lon from

othdri akéasrcﬁf @pemmnnuhmfeqhﬁses shfmilb gﬁerhtaqgaﬁﬁxch&sadrﬁl pdrfotnance for
perspective views of a water generating

and
gengiaing é‘ﬂ‘t@sﬂ%@r‘l‘o’é’%@ct ively. The water generating
apparatus 100 is primarily for extracting the noisture
fromthe anbient air for processing into sterilised
Thenambedii@fts( @S thehimwention fegdes@jbed The gmwatee rdegéinkerainafigr for the

proé‘eﬁga t[}??s%]@g}gaggsgﬁlle (g\?\fo?ﬁo%r%tllr?gsglrg%tég gn gmlle%? a}rslnto sterilised

watbef Iitae Hé‘t‘hil&ﬂd(%)éﬁﬁt%ﬁ pidRided hbfélr{a%f‘aﬂ@ﬂﬂu%ﬁﬁ)n@ provided in Figs.
condenser eat 20 exchanger 108 and

1a te rafitkasdrewingsolikertiements are identidred vwitgli lsappﬁnratcmumfnls
further includes a fan assenbly 112 for drawi ng the
anbient air into the water generating apparatus 100, a
Figh04 atvl e hreCott and ®hcld dékspcrti 6OV RwERS Qrwﬁ@n%@lbfh@lﬁl Ja%ﬁaratus 100
and a filtration system 137 (as shown in
respeetsly-nghe mater .gpm@@tmgqanpm@rs 109 ip poEngeily @r@mrmt@edhe moisture
T o ry front
froﬁll\@ltlee Fm%%%t a1?§?r pane ﬁfi& ?erﬁ%%g ﬁx?agég S()ﬁ 0(2 pan Wi in Ii“lﬁg 2). The
watérogerxermﬂngsuppgatdsel coanpladendrserfosiite] 0W tvtticly 8nghodtnl iddexploded
00 and rOV|d|ng an air f|ow path beginning

ratus
Ve Pl He? Eﬁl Ay ipgena Ko pysigamivaeh g tebidene copeaper 106, a heat
a a
o1 SSRGS RSk ol 1
inclgdesen dbn mgsmhiar H2ubridawinphéreemobiesune hOP thes whatdrt gaberating

bIe air filt 120 goverin i nl et .
sorifalit gt Sitrties shnceipan 14,14 So oVt Pdufg THE and a fwation
syst@ﬂiblﬁmas%hbthn%% £7) fo?@em@vm%”ﬁb@l%t‘#és(ﬁn]&aelat% ﬁi’éhuceassterlhsed

i ncl udes an outlet opening 121 for exhausting cool ed
watghtf1. dehunmi dified air. The washable air filter 120
filters dust and particles fromthe anbient air drawn
into the water generating apparatus 100. 5 In a
Thet grplosarde I0Rfcoingeises 4 HontHREIEI7, & ke E@BUEISSAId thRS side panels 119

formed in a block shape, conprising a convol uted
for FROlpsRR (R SOMPRBGHS 05@\6@@&?@6@@3% appasats 190 ardyproviding an air

ﬂox’& a'EH %@gﬁﬁfn Wﬁﬁethgoﬁ%%ﬁg Eﬁj zﬂﬁlﬂgnthﬁa tlﬁ{o |9 Qater Jgenerating

rtion bends in e straig I ons
appsnabstwﬁ)t argll endipgamathl thk . bléwing dudi doobad, aqall Mﬁnhditﬁedfaiimsm of the

t sh are | ed. tran ver cros i
e b e R0 TR St S BB B SiebliSiner 120
covbiigy B?ﬁﬂet%if:@ﬁﬁ@ @R thd B8nt ﬂaQeﬁ 1370f09 Qﬂminéeﬁée @mBQ:HV s 'tg Efler the

pi p1 ng shown) and plate-like fins (not shown)
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A refrigerant (not shown) flows in a refrigeration

cycle within the refrigeration system whereby the

refrigerant is conpressed in the conpressor 110 and

then fed to the condenser 106. The condenser 106 in

turn liquefies the refrigerant to dissipate heat into

15 the air around the conde@ser 106. Thereafter, the

e r.eh eihe
enlpbUC1 728 G0 LKA U o FER o GRNOE o ang
dehemuhﬁe‘cgamr Th8 wishatile hin filterin DO Cidtarsatussardtdygartieltys rgar thatambient
into.a seous state. Subsequently, the gaseous

mr@@WPP&@%%ﬁWaWEngFB“§deQ@%m|990 the conpressor 110

whereby the refrigerating cycle restarts again. 20

Wth reference to Fig. 2, which illustrates a basic
In sytypieah fé¢fogemdiiayrsystent thbeconderser 1Q6nisr firined mppablackmhape

100, filter nblent ai r drawn
comjieing < sgeiand hgiRar e Pmeciau v PeeiEan By thaeet gerant
TheVénkalated ;ﬁbl‘h fHak k@4 gﬂtztgbrt@nsf drivmaldd B QuUah the @tratght portions are
condenser 106 wherein heat fromthe condenser 1

subgiantiptly ageadieh | {n @F&b@pm @laﬁ@ake fine (not shawep)eate assembhzl transversely

3R B AP RSB0 5 SR Ser 10
also'-_ddhﬁirisys a tarsiotaed ﬁl@ldgf‘(ﬂott SioRay atdiplatedilef isqnAsEshbehyeen

the heated air 123 and the cool ed dehum dified air

that eventual ly |eaves the water generatlng appar at us
A relerel oy o R0 S TR s VR T rffggrpion e
whdvebe ther acftigerahr dancoinereasdal Eﬂthealcbmpﬁemnﬂlw,andi hhen fed to the

conflge L6 LG EREBEE 106 ™ e GBS o FEr e BrilspRste heat nto
the AR %Fcﬁﬁﬂd qhd c&%%ns& h66.f *Rer@SEE NIk i @tét?eddﬂ'eﬁf@rﬁﬂ? ?lotl@%t%%e heat

air along an air fIOM/channe 124 as” shown in
excmrtger 308 whd céecives dieali flemethe it around/tlevhetaf exdhangexaltO8r which in

ener s 100, il lustrat air flow.of )
rfERTE R E e FRBAN ST s B sty ShBsaRe iy s Fokeglys PeliBrant i
flowddbacif o @d cdmpwiseh ﬂm@herél?ﬁthlefieﬂn‘g@@hﬁg c?&ﬂ: ?ééﬁr?tfs A Qin
the 5 condenser 106, hot water container 114 and
fan assenbly 112, wherein the condenser 106, the hot
12.
WEkRE RO 0%, WESERE, LSRG Y B of e vt

gengatieg aippa@tuap pao, afiiaed Of; 12D dbethis tagdblignt aatmdriwm ri’htoh Ghe water
washable air filte Subsequent |y,

I 1 hea
genariatma Qeaﬁr@uﬂt%wqtﬁlt%r%gww v adablieair filggy 189;5?1 ﬂewect ﬁuough the
con@&ger 16 QueRid hea fedm ﬂ?é&ﬂfﬁkﬂs 1186 iOLht ﬁ @&@%ﬁustetﬁO heat the
wat er cont al ner 114 fan = asse §
ﬁlteuiedsmoé 22 irmthad od einga mdeteshbmprcebuch ablyehneali@g of Theefiltaed air 122

assenbly 112 t hen ws the h ted air 12
prO‘ét‘ﬁas {He &S&W&F@ aE]rg{Lye rtPcrﬁ%Sé‘tg cW&?P&éﬁlurfo%f{Rtﬁn% dtteg”ee“ the
heaféh@tﬁel@3%ti'tlﬁ’él&dléﬁ dHBREG e hir e g 'I%eﬂhet\bﬁela%erneratmg
low of the heated air 123. The heat 15 exchanger 1
appa@tte d9po ﬂb@dnwasedﬁempqatupediéﬂe@ngm subtang aldjeingfeasdsghe moisture
t, exchapger 108 S | gse .t he
conliFF o ORF el e et e apofas) S ARaG air 123
subﬁthﬂlaIIWQﬂéveﬁlSCfP@ZQ@rof 1Bhead B-hBRRE 108 changer 108 is
pl aced in an oblique position to allowthe heated air
123 to cone in contact with a |arger surface area.
Therefore, when the heated air 123 cones in contact
with the heat exchanger 108, the liquefied refrigerant
in the 20 convol uted piping of the heat exchanger 108
cools the heated air 123. Hot liquid condensate 125
starts to formwhen the tenperature of the heated air
123 approaches dew point. Thereafter the hot |iquid
condensate 125 is then forned on chemcally inert dew
col l ector surfaces 126 of the heat exchanger 108. 25
The oblique position of the heat exchanger 108 al so
advantageously alloms the forned hot [iquid

I A SN~ 1 - . -
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8 The water generating apparatus 100 al so incl udes
the cold water container 116 for storing cold water.
Heat ed condensate 128 fromthe hot water container 114
is flowed through a section of tubing (not shown)
into the cold water container 116. Thereafter the cold
wat er container 116 is kept7cold for formng cold

: R Ehk
ARGARCRARAN R bPhSHRIR o L6 4 Csh RERATD L GLs BOBMRNo air 123
alongsadaitr d’lo&odianhhlel%odtsdshomt iarFig.a3)tvehiclets 4 dide elevation view of the
addi tion, the |ow éﬁ erature sub antially prevents
watgt, Bensratist SRPATAIGY & WQU%W& n 8 10 i e JBIeTSGIr within the
watédgéﬁe‘raﬁﬁl%l ﬁﬁbar&’t‘ué"@(t)@r "Ifh' | §i£ 06N HanfOVY iCRBaRE adjac nf to the
di Sposed between the hot water container 114 an&'&of
congertser lQﬁohohwaer cqrmnerothaudtthefan dssdmidy i1y, whereinaght eshdenser

106 BT RBIT sding ! B &5 M oY Uact: Seil apaicdy from the
basé-&ofi{hé JutdrQelbtifn® AppArat8s 165 F8MRIsvally Wtal fork BR \b&’sthabl@@g filter

wat er_ contarners 114/ 116, senSors (not shown) are
120r nst al l ed. These sensors detect the IeveI of
condensate within the hot and cold containers 114/116
and thus prevent overflow ng by stopping heated or
Subsedudnitpnie rissateesail 488 1i8 Arw® ptwardshigr thSaif Iflow BBannBl 924 and
the respective water containers. Prior to overflow ngF
thrayghtthe fARtasteaitlyi ilér located abpyg tl&f‘eh%wa@r qoReaingst 114 The fan

ass&ﬁ’rﬂ% i Py dlg'ﬂo%eé @%}5&9@ o IR'Q féafﬁ%@tof olfah ags%nfotlg P12 then

condensat e producti on. connec
blowh ¢heclodatbdwat €23 covirdd met thidll@httbe adjb&nhdlt:atmbbetnger 108 Wthh is

cqntai ner 114 sh ts prior t overfl ow of the oId
plaqEehRbpa o Piget of 1 gl o WEUGHITR &t Aorgeisday [E0The hea
exchzﬁlgét/\"lb@ he guﬁfoflted tlﬁ/etv\Voeﬁﬁt Sﬁ{e?snén \Met HHQ off rtﬁe ‘Pl@ﬁtd%ﬁﬂger 108

and the heat exchanger 108 al | ows
whick r&berfwtmrte ft!ilfclqseel}tﬁ'e@it |ﬂwe~4 path haed ldirectathd h\;@ﬂedl aivat 2% towards the

neaf SR AT 178 it A0 b hrferdg: Pl in P SHIREE BidH togfow he
heall 221 23l toredvieah &bonfabMyith amirgdSsirfalé GrebV TherPord 3WhéiSthe heated

azglled to the cold water container 116 to
air $4bseras imcpytaetr wih dbg beatrpxchangal h0Hfhpdiguefi¢darefrigerant in the

j e a e .
confBSERIB T B! FORLLHBlr KBS MTRASE (ARDE oy i
condetﬁstealaﬁlsairﬂsyo gsradivhad theadypdraned off thg h&aed siF i1 23 approaches dew
t ere\/\nthlﬂge Bot h the heated condensate 128 and. t

poigly| theggaiige Hshat Il eqdensatfe Py s dhat forped ¢n C\hPltlFﬁaHYt"r*FéT dew
coll@&hgs@%eyﬁ6 IBhehe g%@hg@rrﬁ)gllM 116 are delivered to

an external water |spen Ing unit 136 for dispensing
as drinking mater Additionally, the collected 30

TheC iaE e Eop;oT it Pruceaagornl 0 S dviiigratayallons e formed
hot RRfuRT eoﬁdaﬁsa@@htse% géav@t@fédmsa&@&iol@ﬁétﬂa%&nam@y dhsshreingethe hot

f or stora% col |l ected condensates 128/130 are
watp ganfrarerflilht eﬁr é’@tetf tﬁrlt@u(mt shavrn)ifirstrfeltarpthedis liqwid xenddnsate 125

bef r%q{ hhtgé L g th@ tI[ gsrﬁ?lngro %nﬁgﬁtﬁg@érzesli%%o (%h'tﬁ)r ccgrpdenser

I Sp ense eri |sed
106Hb&‘tﬁf l@éild)w ,thd litﬁt w‘/atéﬁdoﬁtalnwﬁ 134§ @ilisdBto 8ATHe D€ fiqhidWondensate
st ages, nanel pre-carbon filter, a sedinment

125:withig Ithe Jele} vs(ﬂtqrrcgntamq:é 1 i fas substantially @}anghl@lrg the heat therein. The
neal b nhg Fovrk Ileccial ERR A S L npUOMRY pon SR,
water flow rate of 60 litres/hr. After the col l ected
condensate 128/130 is filtered through the filtration
system inpurities and particles of up to 0.01
m cron, odorous constituents and harnful chenmicals are
10 substantially renoved. Essentially, sterilised
water 101 is eventually produced fromthe water
generating apparatus 100 and introduced as dri nki ng
water for the public.
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Besi des being able to generate water, the water
generating apparatus 100 al so operates as an air
condi tioner and a dehum difier. Wen the anbient air
is introduced to the heat 15 exchanger 108, nvisture
is extracted fromthe anbient air to | eave cool ed
dehunidified air 138 therefrom The cool ed

Theﬁﬁﬁw%&leia'uﬁg ghelir%%l’é?gq ?lsﬁ%&f&&' B {o\fd %Fﬁ %gllltggllg e{]fr’]68tcj)9 storing

nven ere

cold)wlagﬁr gERaedtcendestae 12§ sroch thather wili cosiher] Sis flowed through a
ns as an air conditioner and a dehum difier.

SGCW Pﬁ@%ﬁlaﬁ 8 shgWharmerthe goldy we@ggowﬁwﬂaﬁl@pﬁwﬁa&r fie cold
watfexoéonftaﬂﬁéll 11bat kB X fo?%ﬂnﬂﬁ §1d%85& gﬁt@ 13 V\ﬂmeel%hlgerant

air for processing Into ste I se
(nopshowindlifirogn thierheaberchihamngenil 6§ to ﬂwcbodqinessole f(ylsngied to cool the cold

watfgt';wmnersl HSeﬁ‘t q%@}s{?%g@e ﬂggﬁerﬁg%‘.%ﬁ %@gtepqlgg'd)reyqnts bacterlta from

gro@ﬁ'f‘gofﬁeﬁleadw&rc@ﬁﬂentsﬁe qne. SKHJh'n@ﬁ’allyn al \b@teﬁ'ﬂtef ot @¥wnPlan be
thi's disclosure that nunerous changes and

dispeser] betegen mh@ta\ﬁatbecm@ieew t4hang colg Ewacﬂ@pmntalmg l6ofor further
th tl
1S SRR o DGR e A% 3k e

by condensat| on of noi st ure fromanbient air

nprising the steps of: %%mntrodum ng anbient air
The @ta?nécﬁ%fgW§E€F cpbﬁaméSaH%blét adrbopinenassemhlye Wathirethe hot

and:(%o:lc’ﬂ v&?aﬁ% ﬁ)eng[n?%‘g] 119/1G8" g&l@&%t (ﬁ\og ¥ho\$\ﬁ§lnérg gln%tgﬁecb € %8& sensors

air ‘being coo
detéchitho devek dft@ndensemt w&kmh thegkst, antdhesldi dontdigers drndansednd thus

and t he, heat exchan peratively forma
preyeof (QVGEINYINg Py $tPPR & bR O ! %ﬁﬁaﬁ%{ﬁa@s 128/t from further

ﬂovgtri}gﬁgﬁ?hg?iépt@cgﬂeﬁ\gmg%ﬁ%rgﬁggﬁt gglo(?fto 'o%xrff%%ﬁé 69 tﬁ@ﬁ t container
nprising the step o
114, the sensor of the hot container 114 switches the compressor 110 off to stop
condensate production. A valve (not shown) connecting the cold water container 116 to
the hot water container 114 shuts prior to overflowing of the cold water container 116.
Even though the compressor 110 is switched off, the refrigerant within the condenser 106
and the heat exchanger 108 allows the temperature of respectively the hot and cold water
containers 114/116 to be maintained. The sensor of the cold water container 116 also
controls the operation of an ultraviolet (UV) lamp 132. The UV lamp 132 is applied to
the cold water container 116 to substantially eradicate any remaining bacteria

therewithin. Alternatively, the UV lamp 132 can be further applied to the hot water

container 114 to substantially eradicate any remaining bacteria therewithin.

Both the heated condensate 128 and the cold condensate 130 contained respectively
within the cold and hot water containers 114/116 are delivered to an external water
dispensing unit 136 for dispensing as drinking water. Additionally, the collected
condensates 128/130 can be stored in external storage containers or bottles 136 for later

usage. However, before the collected condensates 128/130 are dispensed for storage, the
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15filtering the anmbient air using an air filter for
renmoval of particles therefrom 3.The process as in
claim1, the step of form ng condensate conprising the
step of: cooling the heated air on a surface of the
heat exchanger to formthe gpndensate t hereon. 204. The
process as in claim3, the step of cooling the heated

e : 0 :
ol SO RAL RS, SRRl ERIBNRALDD RO Bon iy, 7 o
sterflmingd tewrnldeted cahdonate? 338/180 :pioe tpbeimgsdispensédac b sterilised
3 he step of cooling the heated air conprising the
watgh - providing a fan assenbly for displacing the
heated air through an air flow channel in the

apparatus and towards the heat exchanger.
Preferably, the filtration system 137 comprises four stages, namely, a pre-carbon filter, a

sediment filter, an ultra-fine membrane filter and a ultra-violet light filter (all not shown).
These filters are designed to substantially withstand a water flow rate of 60 litres/hr.
After the collected condensate 128/130 is filtered through the filtration system, impurities
and particles of up to 0.01 micron, odorous constituents and harmful chemicals are
substantially removed. Essentially, sterilised water 101 is eventually produced from the

water generating apparatus 100 and introduced as drinking water for the public.

Besides being able to generate water, the water generating apparatus 100 also operates as
an air conditioner and a dehumidifier. When the ambient air is introduced to the heat
exchanger 108, moisture is extracted from the ambient air to leave cooled dehumidified
air 138 therefrom. The cooled dehumidified air 138 is subsequently exhausted through
the outlet opening 121. This invention therefore not only generates sterilised water 101

but also functions as an air conditioner and a dehumidifier.

In the foregoing manner, a process and an apparatus for facilitating extraction of moisture
from ambient air for processing into sterilised water 101 while providing air conditioning
and dehumidifying functions are disclosed. While a particular embodiment of the
invention has been herein described, it becomes apparent to one skilled in the art in view
of this disclosure that numerous changes and/or modifications can be made without

departing from the scope and spirit of the invention.
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30 11 6. The process as in claim1l1, further
conprising the step of: collecting the condensate in a
hot water container for heating into heated
condensate, the hot water container being heated by
t he condenser for achieving substantial ly high
tenperature to thereby subs%@ntially reduce bacteria
Clagh®W h in the 5 heated condensate. 7. The process as
In claiml, further conprising the step of: cooling
the condensate by directing the condensate into a cold

wat er _container to. thereby obtain cold condensate ,
I the’gel?r%??ﬁ af%’ﬁé’”&&ﬂ”a‘gmﬁ?ré‘fs)ééo‘ﬁ't‘t&i A AL ETRREAE O | edpysation of
moibfiré 8bmi Gidiaitairf doadprishey theakpexehanger for achieving a
substantially | ow tenperature to thereby substantially
r eclc iEpdyaias anbaery ro\vie 1. cogdenphiefop heatingstha embient kaiinto heated
1, fu%h d conprising the step of: filtering the
condensate through a filtration system for obtaining
st e)i foraeag Wohddnsdtd Hyheddingofe Helred fdid, tth@theB8d SYSb&EAY cooled
for substantially renoving inpurities fromthe
condeN&sh 8eing ntredugedior aliqik exchangsiepar i ng sterili sed
wat [ ' f 20]] i1 e .
Corepergif BOCYRRARE AR (R ndiP i for e AR AR Hh refigeration
i ntaystesaindble apparatesnd a heat exchanger for reducing the
tenperature of the heated air, wherein the condenser
and the heat exchanger co-operatively forma
2. T efTAORb&Ls 9§‘_ir§c‘/l§i|h?_'l'r,‘th9 sfef f ﬁﬁ%ﬁﬁh $he @bt air1d&he condenser

apparatus as in claim9, turther cofprising:
comprising the step of:

filtering the ambient air using an air filter for removal of particles therefrom.

3. The process as in claim 1, the step of forming condensate comprising the step of:

cooling the heated air on a surface of the heat exchanger to form the condensate

thereon.
4. The process as in claim 3, the step of cooling the heated air comprising the step
of:

exhausting cooled dehumidified air out of the water generating apparatus for
dehumidification.
5. The process as in claim 3, the step of cooling the heated air comprising the step
of:

providing a fan assembly for displacing the heated air through an air flow channel

in the apparatus and towards the heat exchanger.
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an encl osure for housing the condenser and the heat

exchanger, the encl osure having air inlet opening and

air outlet opening. 11. The apparatus as in claim 10,

the encl osure further conprising: 30 a filter for

renoving particles fromthe ?nbient air being drawn

into the enclosure. 12 12. lrhe apparatus as in claim
f : di spl aci ng

O the hayage PRIy, [ BpRERERR el S8, < 2Pt P

appailattusg drd condmsate inhe heatvaex cdoargesr. fdb Hehtinghito heated

t.he heat exchang rising

t | 9,
confiilsc i BB Mster SN DHR, NERGHH DAl Cemicra T fasbisding o
sub&@ﬁld]l@ghlgm% ?bﬁu{r@% heatsd stbdtartBi§AQLGE BLANS rcﬁhﬁ in the

surfaces orm ng the condensate”therefrom
lwa@ﬁpan@vm@eas inclaim9, wherein after the heated air

is cooled by the heat 10 exchanger, cool ed

dehum dified air is exhausted out fromthe apparatus

7. T OrTieuE8se ad IncdihOn. fudtfer coRPridRpMSdeSo@s in claim 9,
further conprising: at |east one filter for filtering

parCtOiOBn&éhef GoagrrsEe Bodisetisathe candansats iatcoreldiwer container to
ther?ﬁf oLt é% cBHir I?Cf‘ég%a\f% nger?@ gﬂ?;t ?élgl\ngixc 881%1 %Iaii)gmlga%hllsl’ed by

eas ea a

refripgrdnn frdrmltl‘m hbat tlvhangentfor ReEkicAng eﬂ’@lllbstefntiﬁllﬁﬂbw temperature to
[ Iea%t one of a hot contai ner and a cold

conpr.isin
ther&B}ﬁ”?l&%SW@Pgﬂmwa BHEHGOWdNt ai ner is 20 for at

| east substantially heating the condensate therein,
the hot container being heated by heat generated from
8. t hellegdesss es in daich t,Hertbaylcdmposingitieestep of: f or at | east
subst anti al | edyci ng the tenperature_of th
conflinda e cERdeBEE IOHET BN ST RE YA e st a5ilseey water
thel‘éﬁﬁﬁﬁUCHﬂeVQﬂlﬁ‘atfdhms?gell%y ot bRah®fly 36henhgf IAMANE from the

heat exchanger;
condensate.

9. An apparatus for preparing sterilised water by condensation of moisture from
ambient air comprising:

a condenser for heating ambient air into heated air; and

a heat exchanger for reducing the temperature of the heated air,

wherein the condenser and the heat exchanger co-operatively form a refrigeration

system in the apparatus.

10.  The apparatus as in claim 9, further comprising:
an enclosure for housing the condenser and the heat exchanger, the enclosure

having air inlet opening and air outlet opening.

11.  The apparatus as in claim 10, the enclosure further comprising:
a filter for removing particles from the ambient air being drawn into the

enclosure.
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wherein the at |east one filter is for filtering
condensate contained in at |east one 25 of the hot
contai ner and the cold container. 17. The apparatus as
in clains 16, at |east one of the hot and cold

contai ner further conprising, a sensor for detecting

t he anmount of condensate co ained wthin the

12. Conﬁﬁ'a?ﬁglraufégis 1rilg’lam]-§ tratl Onﬂ%S as in claim?,

furt conpri si ng: a stem for
ster faln| %smgblyrfer di:sptixemgahe hbaitdrag thejugl i sipélosechansel in the
steri }Lﬁl The apparatus as in claim18,
app?rﬁ@sfaflg fquéa(rgla eéﬂ‘?@&"é‘ﬁ%@‘@ﬁbn sing at |east one of:
apre-carbon filter; a sedinment filter; an ultra-fine
menbrane filter; and an ultra-viol et light filter, 10
13. whekhsi appmlaélsmsun plamm&wtlwmabmchsngm apmpdsmgu surfaces being coated
subst ant | 1al | 11 st an

w1ttz5 49 emlcarll r%?/ ICH% l§g d%lelr%{ﬁ SF% éle%tgc\fv arérggsteccb%%d Bgalnst the

surfafasubﬁomslganacmrehsa@éﬁﬁref@h.up to 0.01m cron, odorous
constituents and harnful chem cals. 20. The appar at us

as in claim19, further conprising: 15 a dispenser for

14, di Sﬁ%néf‘dpggat&shgs i aﬁfn]l lgS %em gftelf fhleth%agg a*?ly ist Poeoled by the heat
filtratron systém

exchanger, cooled dehumidified air is exhausted out from the apparatus for

dehumidification.

15.  The apparatus as in claim 9, further comprising:
at least one filter for filtering particles from the condensate; and
a container assembly for receiving and containing condensate filtered by the at

least one filter.

16.  The apparatus as in claim 15, the container assembly further comprising:

at least one of a hot container and a cold container, wherein the hot container is
for at least substantially heating the condensate therein, the hot container being heated by
heat generated from the condenser, and the cold container is for at least substantially
reducing the temperature of the condensate collected therein, the cold container being
conductively cooled by return refrigerant from the heat exchanger;

wherein the at least one filter is for filtering condensate contained in at least one

of the hot container and the cold container.

17.  The apparatus as in claims 16, at least one of the hot and cold container further
comprising: '

a sensor for detecting the amount of condensate contained within the container.
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21. The apparatus as in claim 19, further conprising:
an external storage container for storing the
sterilised water filtered by the filtration system
20 22. An apparatus for preparing sterilised water by
condensation of noisture frfg1 anbi ent air conprising:
a condenser for heating anbftent air into heated air;

] f ' he tenperature of
18, ?Egnﬁeea{éb?g{jat&?%%nﬁeﬁﬁﬁ of Rﬁﬂ)]{afgdﬁ‘fﬂzrgb%&g

air to eventua tain cool ed
dehurfilgatianedysiem fonesterfilizing thd evedemstthebefordl deing dispensed as
ehum dified air is exhausted fromthe apparatus for
Sterﬂ%#i‘”ﬁ ' and dehuni dification, and the condenser and
t he heat exchanger co-operatively forma
refrigeration systemin the apparatus.
19.  The apparatus as in claim 18, the filtration system comprising at least one of:

a pre-carbon filter;

a sediment filter;

an ultra-fine membrane filter; and

an ultra-violet light filter,

wherein the filtration system is adapted for substantially withstanding a water
flow rate of 60L/hr and for removing and trapping at least one of impurities and particles

of up to 0.01micron, odorous constituents and harmful chemicals.

20.  The apparatus as in claim 19, further comprising:

a dispenser for dispensing the sterilised water filtered by the filtration system.

21.  The apparatus as in claim 19, further comprising:
an external storage container for storing the sterilised water filtered by the

filtration system.

22. An apparatus for preparing sterilised water by condensation of moisture from
ambient air comprising:

a condenser for heating ambient air into heated air; and

a heat exchanger for reducing the temperature of the heated air to eventually
obtain cooled dehumidified air therefrom;

wherein the cooled dehumidified air is exhausted from the apparatus for cooling
and dehumidification, and the condenser and the heat exchanger co-operatively form a

refrigeration system in the apparatus.



