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AN APPARATUS FOR COOLI NG AN ENCLOSED SPACE AND A
METHOD FOR CLEANI NG THE APPARATUS FI ELD OF | NVENTI ON
This invention relates to an apparatus for cooling an
encl osed space and a nethod for cleaning the
apparatus and refers particularly, though not
exclusively, to an indoor air conditioning unit that
requires reduced mai ntenance. 10 BACKGROUND | ndoor air
conditioning units require regular maintenance to keep
AN RSPARATUS PORGHOLINGAN ENALOEED SPACE AND AWMETHODI FOR!
| abour 1is required to dismantle the casing of air
CLEANING TREAF t‘hﬁﬁysandto clean the cooling coils in
the air condltlonlng units. 15 Such mai ntenance is
costl and i s a substantial expense to businesses when
HFH@(J 'éN units to be serviced is high. Energy
requirenents, and consequently, costs for business

have been esc in as.air-conditi
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conmon nown as "inverter"
a|r condltlonlng systens. Fbmever such systens are
Npgchnically more conplex and require
speC|a I'zed | abour to maintain themin serviceable
order. It beconmes questionable whether the savings in
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nuehbet 6f @fits 88 bé Berviaéd ise@t one cooling coil located in
the casing for spraying fluid onto the at | east one
cooling coil for cleaning the at

Energy requirements, and consequently, costs for business have been escalating

as air-conditioned working environments become more common. Some air
conditioning systems claim to be able to minimize the energy usage for cooling a
space of a pre-determined size. Such systems are commonly known as “‘inverter”
air conditioning systems. However, such systems are usually technically more
complex and require specialized labour to maintain them in serviceable order. It
becomes questionable whether the savings in energy costs are greater than the

additional cost of maintenance required for such systems.
SUMMARY

There is provided an apparatus for cooling an enclosed space of a pre-determined
size, including: at least one cooling coil positioned at an inclined position in a
casing; and at |least one fluid outlet directed at the at least one cooling coil located
in the casing for spraying fluid onto the at least one cooling coil for cleaning the at

least one cooling coil, wherein the cooling coil positioned at an inclined position aids
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| east one cooling coil, wherein the cooling coi
positioned at an inclined position aids the flow of
fluid in the at | east one cooling coil and wherein the
fluid outlet sprays fluid onto the at | east one
cooling coil during cleaning of the at |east one
cooling coil. The casing may have a reservoir for
collecting fluid, and a conduit for draining the
fluid. The apparatus may preferably have a casing with
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DESCRIPTION OF DRAWINGS

In order that the invention may be better understood and readily put into practical
effect, there shall now be described by way of non-limitative example only preferred
embodiments of the present invention, the description being in reference to the

accompanying illustrative drawings in which:

Figure 1 is a perspective view of a preferred embodiment of the present invention;

and
Figure 2 is a flow chart of the method of the present invention.
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Figure 1 is a perspective view of a preferred

enbodi ment of the present invention; and 30 Figure 2
is a flowchart of the method of the present

i nvention. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS | n
a preferred enbodi nent of the present invention as
shown in Figure 1, there is provided an apparatus 20
for cooling an enclosed space of a pre-determ ned
size, 5 such as, for exanple, 100 nR2. The apparatus 20

DEBERIFNONTF TARPREFERREZPEMBOCIMENTS22 oS tioned at
an i1nclined position in a casing 24. The positioning

of the cooling <coil 22 at an inclined position aids
|nté18refférFéH hbddinkérd of thel ;Ereseaft ilveAtdn &5ehaw@oiniFigure d thedRis

| east one filter (not d
PraMPEE Bn EPOT S OET Y 25 ABSEaRS g o BiiTe-Jeeified sire
s%dgsefsafb_?r Examﬁg,l A0SR Theappdratus 20anayiefverat Idakieoreomiolimgcoil

i e c
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cdnaazz denmmalhéd pdsitonsitsithé haw of fhed mpbantieast 026 coeling b:en 22.
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cdul 2%, ;nh thist ihstancs “a(d;amemérrmyé:lecwwr bafore thefioglingecoll) Thaeasing

or S vl

285 P oy PR HURERLF o FERLEA it My 0
casirig 2429ay be oloddiableisachathat @a@p@ﬁwsg@dnam@e exiing erzun ed or

m;pﬁ?%hﬁ% Fggggggm@gsmgm spray a high pressured jet of

( fforcibly’renove any organic growh and ot her
particul ate matter fromthe cooling coil 22 during

Iﬁ- Eﬁﬁﬁrgﬁs 20f mbi @1sdt hdvBasttiesh ®ne FRkd Bgtleﬁ(zld (tu?o?areTbI&)wn in
di scharged fromthe fl i outl.e may,
FiaEch SHsh B9, B ABPIECR SEIPEASEA ORI 1 GaR8 230" g
ﬂtﬂ@ bnfoGké Gt lehBtorfd ¢bofind E6IN21 treclemutheadt 126t by cliging coil 22.
n arese not, .s i

i T cufeicdbumay 3oisy 4 FIEN BRI SIS KDtk @Rty
organic epwan aﬁﬂy&trbEparﬂajlata eahtiet framghadoding ceib22 diwing ¢l¢aning
otr tE?} aLEe?stspEer%o r% g)g%npl’ﬁle *Illﬂﬁ (a}égna ge& ﬂgquhé ﬂtﬁ& out-lg‘i 96 may
be water or cleaning solutlons that are nelther corroswe nor toxic. The fluid from the
outlet 26 may be accumulated in a reservoir (not shown) in the casing 24 at a base
32 of the casing 24. The base 32 of the casing 24 may be inclined at a gradient so
that the reservoir may be drained through a conduit 34. The conduit 34 may be a

hose or a pipe.

The apparatus 20 may include at least one fan unit 28 (two are shown in Figure 1).
The fan unit 28 may be used to biow the cool air surrounding the cooling coil 22 out
of the casing 24 through an opening 30 in the casing 24. The fan unit(s) 28 may be
incorporated in a hinged or lidded or fiip-top surface 36 of the casing 24 hingedly
attached to a main body 25 of casing 24 by means of one or more hinges 38. The
hinged or lidded or flip-top surface 36 is shown in “open” position in Figure 1. In the
apparatus 20 as configured, when the hinged or lidded or flip-top surface 36 is
“closed”, the fan unit(s) 28 blow directly onto the cooling coil 22. Opening the
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25 The apparatus 20 may include at |east one fan unit
28 (two are shown in Figure 1). The fan unit 28 nmay
be used to blow the cool air surrounding the cooling
coil 22 out of the casing 24 through an opening 30 in
the casing 24. The fan unit(s) 28 may be incorporated
in a hinged or |idded or flip-top surface 36 of the
casing 24 hingedly 30 attached to a main body 25 of
casi ng 24 by nmeans of one or nore hinges 38. The

hlﬂ% grdllcﬂfedl 6rdfﬁ§-fbp°§urfa'cé F?aéllﬁsﬁe§ lé(:&%%eto%d' the SHis¥Wihgl &F the

position in aratus 20 as
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Irectly onto the coolin
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tog SHasecaEhe TS St anhagane Hpe bfEted cylehis kiR
usi ng clips, latches, or rmgnet s (not shown). The
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reteramendbdador thd emgrisedi sspecaenﬂa (pee d¢-temn@d sire.4The dflegsione

coghngf & %0 ?lf/g\gfe ?Ia(’?) gr nr‘%)P ge Cn?zﬁcﬂég Irv?itclz"an%%y?%r? Pnﬁé cémzbénser unit

(nobshawny ofGi higher m@apmndlrtgw@ap@p@af%tmbamdm“% Whilegthe

adggmus EP"J\Q anglly{jﬁﬂgfap&l il Sﬁ CH%QQ@@nfannn{eh? tRE Gt Qééa‘#' one

eterm ned si ze. | east one
cocndgmaen gnlb@’pbatﬂvz befnstaigin @a%em@ye%g?"fﬁ%"tr%‘te&'%‘a h?\?ttfﬁ'd

ndile theaBladRRK, condenser unit  (not shown) of a higher
correspondi ng capacity for enhanced cooling. Wile the

apparatus 20 is usually installed in an enclosed
Ineenc\/dohﬁ’g? B&N2 of IBRedechBmshdeNating Qﬂiﬁifﬁﬁ@ranl\/irmrimr@rmhm‘btm
S

. S < i Ay Bl RAEE sl
qlﬂékel‘ Pave I bdcaGsETOR sl ethaliat siregy compared db ra geliagtcoil wh i higher
raW\g hljh;s mQy increase the cooling effect of the apparatus 20 such that the post-
coil temperature is lower compared to when a cooling coil of a higher recommended
rating is employed. The lower post-coil temperature may denote an improved
cooling effect of the apparatus 20 compared fo air conditioning units utilizing

condensers and cooling coils of the recommended rating.

Referring to Figure 2, there is shown a method for cleaning the cooling coil of the
apparatus 20. The at least one fluid outlet 26 may be activated to spray fluid onto
the cooling coil 22 (50). Subsequently, the fluid is allowed to flow under the
influence of gravity, and the force from the fiuid outlet 26 into the coil 22 displaces
or dissolves the coil of any organic growth and any other particulate matter, such
as, for example, dust and pollen particles (52) that may be on the coll 22. Finally,
the fluid flows out from the coil 22 and is collected in the reservoir in the casing 24
before the fluid is channeled from the apparatus 20 through the conduit 34 (54).
Due to the hinged or lidded or flip-top surface 36 of the casing 24, it is not
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coil 22, such as, for exanple R411, R137A, R22, R409,
or R410 evaporates at a quicker rate because of its
snmal l er size conpared to a cooling coil of a higher
rating. This may increase the cooling effect of the
apparatus 20 such that the post 20 coil tenperature is
| ower conpared to when a cooling coil of a higher
recommended rating is enployed. The | ower post-coi
tenperature may denote an inproved cooling effect of
netcggﬁaﬁpﬂ%ﬁbvé ndBeo0SRELRE ah@ paffdrmtasdiddniily 80he Bpparatus

1'zI'n condensers and cooling coils of the
ZQfQ(erﬁbt@rig@@aﬁHﬁWdZZZS Referring to Figure 2, there is
shown a nethod for cleaning the cooling coil of the

appar atus 20. The at | east E‘ Q uid outl et ﬁ é&g%d

Whilsti theredhas Resnayreseihed dhe e (fogaend PRget

erﬁiﬁﬂ)mer%‘ l@ﬁ@ﬁ%ﬁéﬂ(—:#ny mvérhtibnf it wlldbe amﬁr&tow& dy :I'msé | skited inckbe

i nfl uence o av e [ 0

teghngiagy Gargespedihat rH%B’ "’W@ ﬂr t} atgo?l ?1% bre %3@5 details

of eSige by eshstriiction mlﬂ]omfdeaﬂnying)frgramlna:prgsermmeam any ot her
particul ate matter, such 30 as, for exanple, dust and
pol l en particles (52) that may be on the coil 22.

THe prebént invehtion &ttends tblatisatones disclosed kigher dndividgallyner inll

ect ed t in the casing 24 before

p‘)(sﬁlgle Reﬂ?‘%i‘a 6]13 %gnc:?gﬁﬁﬁyﬁ%m t he apparatus 20 through
the conduit 34 (54). Due to the hinged or |idded or
flip-top surface 36 of the casing 24, it is not 4
necessary to renmove numerous screws and perform
di s-assenbly of the apparatus 20 to be able to clean
the coil 22. Wilst there has been described in the
foregoing description preferred enbodinments of the
present invention, it will be understood by those
skilled in the technology concerned that many
variations or nodifications nay be nade to details of
design or construction w thout departing fromthe
present invention. The present invention extends to
all features disclosed either individually, or in al
10 possi bl e pernmutations and conbi nati ons.
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CLAIM5 1. An apparatus for cooling an encl osed space
of a pre-determned size, including: 5 at |east one
cooling coil positioned at an inclined position in a
casing; and at least one fluid outlet directed at the
at |l east one cooling coil located in the casing for
spraying fluid onto the at |east one cooling coil for
cleaning the at |east one cooling coil, wherein the
cooling coil positioned at an inclined position aids
CEK\ low of 10 fluid in the at |east one cooling coi
wherein the fluid outlet sprays fluid onto the at
Ieast one cooling coil during cleaning of the at |east

1.0ne 4PaLhASuE Gbf codling/h @RBIBEH BpadeObf @Opreideteraimed size,
encl osed space of a pre-determined size with a casing

ingliding:a | id hingedly attached to a body of the casing,
t he JiefhsCoHEYobRig il pbsitidried o @A inclimed fasitionin & cagings and

apparatus including:. a t ne ! :

posv’*tt|%‘ﬁb‘2f‘eaﬂu'§?f’t‘;ﬂ‘3'f‘?c§?éjo§g%%?tﬂ ﬁ% cbola% %Bﬂ |ocatedé|1 e
casRaFbr é}ﬂ@yuﬁd fliidl optet thetat Ii!astemteecboding chéfoatclelaeiag tthQ)ﬁTeleaSt

coollgﬁ oil located in the casing for spraying fluid
OEriP8"MIhE" at | east one cooling coil for cleaning the at

| eastherein ehe ondling goit @ositiorR0 athasy wtlined mwsitien |aidsgthe diow of
i tﬁe arie %%Bg ?Q?Hng%k:il Qﬁ@wﬂ&% ntthQ ﬂulﬁ'oqlﬁettslbﬁayélfﬂw o the

one coo coi l d wherein the
atfléast oneocriolieg cailgiusipg cliebning obihe @t 'Pﬁ@ O"StCOP'éEqu' one
cooling coil during cleaning of the at |east one

cooling coil. 3. The apparatus as cl ai ngd in ei ith
2, c| aiAn apporatgs fopmedlip @ntaneloged PRASECT §pES- %@"E'B%‘i’ F'ﬁ% with a

g wn%&%d'%deewﬁabmtd RRolPbF B@ sRMmyERNEL dorhpisirghat
| osed space Of Il?re determ ned size. 4. The

|ea?5;§'a?éﬁ&w"ta*§‘eépa¢"ﬁ%@' one of clains 1 to 3,
wher Qidast & ddotmdlcoilpaihiohed =@ imdinad pasition in a casing; and

at least one fluid outlet directed at the at least one cooling coil located in the
casing for spraying fluid onto the at least one cooling coil for cleaning the at least
one cooling coil,

wherein the cooling coil positioned at an inclined position aids the flow of
fluid in the at least one cooling coil and wherein the fluid outlet sprays fluid onto the

at least one cooling coil during cleaning of the at least one cooling coil.

3. The apparatus as claimed in either claim 1 or 2, wherein the at least one
cooling coil used is lower than the rating recommended for the enclosed space of a

pre-determined size.

4. The apparatus as claimed in any one of claims 1 to 3, wherein the fluid

outlets are nozzles.

5. The apparatus as claimed in any one of claims 1 to 4, wherein the fluid is

water.
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to 4, wherein the fluid is water. The apparatus as
claimed in claim1, further including at |east one fan
unit. 7. The apparatus as clained in any one of clains
1to 6, further including at |east one condenser
unit. The apparatus as clained in any one clains 1 to
7, wherein the casing has a reservoir for collecting
fluid, and a conduit for draining the fluid. 9. The
appa\*h@tﬁ‘ﬁﬁar%&s%js%!d?ﬁgd intifirhal firtRer iMb16diRg Bt |&d0e oAd fanamitt
one coollng coil of 10 |ower capacity is nmatched wth
at | east one condenser unit of a higher corresponding
7.capagiet apphRftuseahaninRd if @8Y iond.of tRimsTheo 8phethet insluding at
claimed in any _one of clains 1 to 9, wherein the
leggh pag ONFENSRIdBity ref ri gerant sel ected fromthe group
consi sting of: R411, R137A 15 R22, R409, and R410.
11 The a ratu aimed in
8 pr ecé'ﬁlarﬁ’ﬁg'p %?sca'?“ﬁﬁﬂ'h%'}y ons %?'manlﬁté)ogﬁ h Feﬂ {F'S casing has
a felsbvBiF fap @Slieictiny i, adi acenduit for dramirgtthe &ta@t one cool i ng
coil. 20 12. A nmethod for cleaning the cooling coil of
the apparatus as clained in any one of clainms 1 to
9.11, Thecdppdiahg: asaddiineciri cigimth avhetein thest leggieorel ¢pobng coil of
outle p u 0 | tHidHer
oBle AP B e oo o R o T e
comegeamidinggrapatity ferremhandedcooliigr t i cul ate matter; and 25
collecting the fluid and channeling the fluid away

fromthe apparat us.
10. The appaegtus as claimed in any one of claims 1 to 9, wherein the

apparatus uses a refrigerant selected from the group consisting of: R411, R137A
R22, R409, and R410.

11. The apparatus as claimed in any one of the preceding claims, further
including at least one filter positioned adjacent to the at least one cooling coil.

12. A method for cleaning the cooling coil of the apparatus as claimed in any
one of claims 1 to 11, including:
activating the at least one fluid outlet to spray fluid onto the cooling coil;
letting the fluid flow into the coil to rid the coil of organic growth and other

particulate matter; and
collecting the fluid and channeling the fluid away from the apparatus.



