DRYI NG AND STEAM CLEANI NG SYSTEM AND METHOD FI ELD The

present invention relates to a drying and cl eani ng
waembem3eand in particular, a heat air and st eRel/662005/000284

dryi ng and cl eani ng Iauno_lr1i_es and/ or other fabric

items such as bags, shoes ‘etc. BACKGROUND This highly
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cl eanfiness and hygl ene rarning one tn a

healthy lifestyle. Unfort unat el y, unavoi dabl e foreign
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T are surrounding our daily life. Washi ng nachi nes whi ch

can al nost be found in every household are used for
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.tem@é&h%wgé%obee& hi gh rotating speed, they may damage
| aundries. Laundries cleaned by the washing
machi nes are required to be dried up manual ly. Today's
BACKGRaUN®d societies require an uncluttered live-in
space, such daily laundries chore is space consum ng
and dislike by nost. Yards are often introduced to
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er activities. Furthermore, nost, If not al
da"ygi?art ments are built w thout such yards. Drum dr yer
V\,hl ch operates in a high rotational speed are often
for dryjing up.|aundries. However, |aundries dried
b @ﬂanqwéfﬂm%? vhishic40 &reosd be dottneie pvery howsenld are imsdy
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apartnent. More heating energy is required due to the
exhausted heat.Dry cl eaning which uses solvent, are

caEunaties dsatediBy thé RRskihg atichihes are required to be dried up
manually. Today’s urbanised societies require an uncluttered live-in space, such

daily laundries chore is space consuming and dislike by most. Yards are often
introduced to contain the management of laundries. However, laundries hanged
within the yards take several hours to dry up. Further, yards measuring about 3 m?,
for example, take up valuable space which may be used for other activities.
Furthermore, most, if not all, apartments are built without such yards.

Drum dryer which operates in a high rotational speed are often use for drying
up laundries. However, laundries dried by the dryer often have the tendency to
become crumbly and in some occasions, it damages the laundries’ fabrics.

Further more such drum dryer need ducting to exhaust heat, moisture and lint
that is fire hazard, difficult and costly to install in high rise apartment. More heating
energy is required due to the exhausted heat.



| aundries that are not suitable for washi ng machi ne

cl eaning. Such cleaning fluids stay in the |aundry for
waoRi06401936n | ong run nay effects the health of PCEEG2005/000284

bodi es. Steam cl eani ng vvithout chem cal is a great way

to care for your wardrobe. Is the cleaning

treatnent of choice for 2[| pl e chem cal sensitivity
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According to one aspect of the present invention, there is provided a drying
and cleaning system comprising: a loading compartment for loading articles for
cleaning, a heater for supplying dry air to said loading compartment; a steamer
comprising a water inlet for connecting to a water source and a steam outlet for
supplying steam to said loading compartment; a plurality of sensors for detecting
operating conditions of said drying and cleaning system; a control panel; and a
controller for controlling said drying and cleaning system, based on input from said
control panel and input from said plurality of sensors to control said steamer and said

heater.

The drying and cleaning system may further comprise an exhaust opening
and means for circulating said dry air and said steam in a manner such that at least a
portion of the said dry air and said steam is exhausted through said exhaust opening



and nmeans for circulating said dry air and sai d steam

in a manner such that at |east a portion of the said
waleapsa1936and said steamis exhausted through SBETISG2005/000284

exhaust openi ngand a remaining portion of said

circulating dry air and steamis recirculated into

sai d | oadi ng conpartnent.” The drying and cl eani ng
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The valve may be a solenoid valve.
The heater may be a gas burner.

The controller may be operable to control gas supplied to said heater via a

valve.
The valve may be a solenoid valve.

The loading compartment may comprise at least one rack for hanging
clothing.

The drying and cleaning system may be configurable for installation in an
existing cabinet or configurable for wall mounting.

The drying and cleaning system may be configurable for installation in an
outdoor use cabinet.



The drying and cl eani ng system nmay be housed in an
encasenent arranged for providing hot water and steam
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Accordi ng to another aspect of the present invention,
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the present iInvention;, FIG is a schematic di agram
of a nulti-gas system

Embodiments of the present invention provide the advantage of minimising
exhausted dry air as most of the dry air is circulated within the drying and cieaning
system, therefore significantly reducing the need for ducting that is present in
conventional household dryers. Such ducting can be a fire hazard.

The circulation of dry air and steam to facilitate the drying and cleaning of

articles may reduce the energy consumption of said drying and cleaning system.

BRIEF DESCRIPTION OF DRAWINGS

Further features of the present invention will readily be apparent from the
following detailed description of a non-limitative example, with reference to the

accompanying drawings, in which:-



FIG 3a-c are cross sectional views fromdifferent

directions of the drying and steam cl eani ng system of
WO-R@@Bs/0193showi ng air flows with in the system w&nSG2005/000284

operating; FIG 4a is a block diagramof a controller

of the drying and steam cl-danhi ng system of FIG 1;

FIG 4b is a control panel for coupling with the

controller of FIG 4a; FIG 5 is a flow diagramof an
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FIG. 6b is a graphical representation of the performance over time of the

steamer of FIG. 1.

DETAILED DESCRIPTION

Where the same reference numeral appears in more than one of the
accompanying drawings, it is used to denote the same element.

FIG. 1 illustrates a perspective cross sectional view of a drying and steam
cleaning system 100 according to one embodiment of the present invention. The
drying and steam cleaning system 100 includes a chamber 102 having a heater
compartment 104 and a loading compartment 106, adjacent one another, where the
loading compartment 106 occupies a major portion of the chamber 102. The top of
the loading compartment 106 is an upper lid 105 which is hinged to an edge of the
chamber 102 on one side and may be lifted up from an opposing side. The upper lid



covering the | oading conpartnents 106. One side wall
of the chanber 102, at the heater conpartnent 104
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heat er conpartnent 104. The doors 110 define a
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t he separated space 130 connectéed. An air path 132 is
Upp%bl'ﬂéﬁ’ééﬁh'ﬂ@?@l cally fromthe separated space 130 to
the top. An

The second portion 124 is channelled into a vertical ditch 129, of which the
upper end of the vertical ditch 129 defines a vent, which would allows air flowing into
the loading compartment 106. In accordance with the present embodiment, the
heater 126 is a gas burner to provide heated dry air. The heated dry air is guided by
the vertical ditch 129 and entered into the loading compartment 106 through the vent.

The loading compartment 106 defines a cavity for loading articles. [n this
particular embodiment, the drying and steam cleaning system 100 may be used for
drying and steam cleaning laundries. At least one height adjustable hanger 128 is
mounted within the cavity of the loading compartment 106, of which laundries such
as shirts, pants, etc. may be hanged thereon. At a bottom corner of the loading
compartment 106, away from the heater compartment 104, is partitioned into a



electric blower may be installed within the separated

space 130 for guiding air flows into the air path 132.
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the air path 132, through the chanber 102. Further,

the end of the air path 1327 s adapted to connect with
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220. A cock valve 226 is also installed to prevent water from reverse fiow.

The pressure container 220 has a steam pipe 228 for delivering steam to the
loading compartment 106. The steam pipe 228 is configured to coil around the
pressure container 220 in replacement of solenoid valve 224, which provides
superheated steam at about 121°C. The steam pipe 228 is further extended into the
cavity of the loading compartment 106 and connected to a steam outlet bar 232 for
supplying steam into the loading compartment 106. The steam outlet bar 232 is
installed horizontally along the edge of the chamber 102 where the upper lid 105 is
hinged.

A water level sensor 230 installed within the pressure container 220, for



hi nged. A water |evel sensor 230 installed wthin the
pressure contai ner 220, fornonitoring the water |evel.
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FIG 3bis the top view of the . drying a m system
valvefe@eM@reefqune tq warkdve"t (FOWSYEL: dhis _“L%?? g@ 5 @%sﬁw& ;,_)y
sunta@l@fbr&hé‘f?ésﬁﬁﬁnﬁﬁﬁbh%é@'be\de%iﬁé@f the drying and steam

system 100 cutting along line AAA FIG 3c is a cross

sectional view of the wet and dry system 100 cutting
al meg. Bé\-ﬁ(ﬂlu&rﬁe drbHsi septichaeviews from topefrorttbad gids bur ner
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edge_of the chanber E 318p rforateEe %’g[%% (:]]n%
romaned oy a0t 2 cBroe ST RDIeY AL argviag P AT AT
cuttlr@él&?g’ frieemiA. 196. 38istd drogd sectioms Nielwhsf thasebamdhdny s&ﬁem
nites the g%s burner 122 boils water within the
%’%@% ner 220. The water vapor flows into the
steam pi pe 228, travel along the coil ed pi pe and
emtted through the ste mout
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perfdr@adicRghnel 150 is provided for distributing dry air into the loading
compartment 106.

Similarly, when the gas burner 122 ignites the gas burner 122 boils water
within the pressure container 220. The water vapor flows into the steam pipe 228,
travel along the coiled pipe and emitted through the steam outlet bar 232 which is
enclosed within the perforated channel 150. Steam will also be distributed along the
perforated channel 150 into the loading compartment 106.

The heated air or the steam both flow along a same path within the loading
compartment 106 after emission from the perforated channel 150. For simplicity, the
heated air and the steam are hereinafter referred to as “the air”.

After the air is emitted from the perforated channel 150, the air flows down
into the loading compartment 106 as shown in the direction of arrows 30. Once the



conpartnment 106 after em ssion fromthe perforated

channel 150. For sinplicity, the heated air and the
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the air is emtted fromthe perforated channel 150,

the air flows down into thg |oading conpartnent 106 as

shown in the direction of arrows 30. Once theair
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4a is a block diagramof the controller 400 of the

dr yj d,steam cl '
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st$ 3@ ure sensors, humdity sensors, gas sensors, water
Sysipig sensors and the |i ke, depending on application

reqw rements. such sensors 410 may be used for
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224 iS5 contr, ntroller 400 in response to
Opt"P%'é)e\@%?"Cleé% 4&8%%}48 E%Hg‘gal led for the pressure
cont ainer 220 for controlling the water supplies. The
troller .40 ) t ] d
LieSerBa Ry Lo SRR BV IR enPab o) 88 ShURD 0
conthrmigetbe moltipyasvsydend 2§0 imca antermkiemnneg F@rexample, the
solenoid valve 224 is controlled by the controller 400 in response to the water level

sensor installed for the pressure container 220 for controlling the water supplies.

The controller 400 may be programmed to run the drying and steam cleaning
system 100 in a plurality of prescribed cycles to provide drying and cleaning for
different kind of laundry materials. The controller 400 may be incorporated with
artificial intelligence control, such as fuzzy logic, for controlling the overall operation.

The control panel 450 as shown in FIG. 4b is provided for user selection. The
control panel 450 include a plurality of buttons 451, 452, 453, 454 and 455, and a
plurality of display LEDs 456. The buttons 451, 452, 4563 and 454 are arranged in a
column at the left of the control panel 450, where each of the buttons are labelled to
denote their function. Above the top most button 451, there is further labelled with



different kind of laundry materials. The controller

400 may be incorporated with artificial intelligence
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overal | operation. The control panel 450 as shown in

FIG 4b is provided for usHr- selection. The contro

panel 450 include a plurality of buttons 451, 452,
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accqrdipdlontrol 1i ng the steamer 122. In this embodi nent,

the steaner 122 is controllable in either on or off
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stea&\g?ﬂn‘ﬂgs g:g"gg%pl ayi ng the operating condition that
coul d incl ude controls and di agnostic status of the
system 100. FIG 5 is a flow
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one émbomdiehgoﬂtﬁe pf&eﬁtﬂb@ﬁlﬁﬁ nWr@h thd @ryPigesRittedn ¥RBAINEN-

ja t he drgﬁg%&) I anl nlg ﬁ]stem 100 is

systeth dPgissengral iRIPA00 858 alies ferdring 3ed siege

clearlify smemn@oqét@psmd))e aMirihg tﬁyﬁélﬁmnéﬁ%g( §ibe 8599 4R controller
Pu{ rﬁ) %elf initi glsmg step S510, the controller

400 first performs a checking on itself to ensdre all components of the system 100 is

functioning properly. The controlier 400 may further perform few, such as gas

leakage checking, oxygen depletion checking and the like for safety measures. After

the controller 400 initialises itself, the controller 400 checks which button is pressed.

The controller 400 checks if the dryer high button 454 is pressed at step
S612. If the dryer high button 454 is pressed, a counter of the controller 400 starts
its counting (step $520). On of the LEDs 456 corresponding to the dryer high button
454 lights up (step S522). The controller 400 performs a shot delay, for example
500ms (step S524). The controller 400 activates the heater 126 and controls the
loading compartment 106 within a first temperature limit (step S526). Once the
temperature reaches the first temperature limit, the LED corresponding to the dryer



400 first perfornms a checking on itself to ensure al

conponents of the system 100 is functioning properly.
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gas | eakage checki ng, oxygen depl etion checking and
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453 lights up (step S532). The controller 400 perforns
a shot delay, for exanple 500ns (step S534). The
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SIFRIRET SPEh fulteR 65%'%nﬁ¢§sedtféﬁﬁewaﬁwféhe Pﬁﬁ‘tf‘)%%fr%
start§|5§66untl@ Q@e;ﬁ 855(0)3 esRhé LEDS 886 B6%edpdfdingité the steamer
button &?lgﬁts up (s!eprg552) 'Phe Ic_oEn[t)roller 400 performs a shot delay, for
example 500ms (step S554). The controller 400 activates the steamer 122 and top
up water in the pressure container 220 it water level is low (step S556). The
controller 400 runs the steamer 122 limits (step S558) the coiling around container
220 produce the superheated steam at 122°C. Once the counter finishes it counting,
the LED corresponding to the steamer button 455 is turn off (step S560) and the

controller 400 proceed to END(step S580).

In accordance with other alternative embodiment of the present invention, it is
also possible to combine the operation of both drying and steamer depending on
user's needs.
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A similar results may be expected when other button (i.e. button 452, or 453)
is pressed, but the cycle may take place in a longer period depending on the
configuration of the controller.

FIG. 6b is a graphical representation of performances over time of the
steamer 122 among one of the operating cycles. The temperature measurements
are taken within the loading compartment 106 but away from the steam outlet. In the
graph, it shows that the temperature is raised from around 35°C to 75°C within a
period of around 55 minutes. According to an experimental results, after the burner of
the steamer is started, the water in the container boils in about 10 minutes. It is not
that the steam that supplies to the loading compartment 106 is around 120°C. As



supplied dry heat air over 11Q0C, the humdity | evel
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tes later e start eate was
ataguﬁ@é%@@t@7$%by the controller automatically at step
S528. Such cycle may be controlled by the fuzzy
control. At around 60 minutes fromthe start, all of
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onpartnent 106 but away fromthe steamoutlet. In the
dep@'ﬁ'ﬂ%lfp"ﬂ the speRgofithetnvemion; enperature is rai sed from
around 350C to 750C within a period of around 55
m nutes. According to an experinental results, after
the burner of the steaner is started, the water in the
container boils in about 10 mnutes. It is not that
the steamthat supplies to the |oading conpartnent 106
is around 1200C. Asthere is energy loss during the air
cycling process, and sone of the hot air/vapour is
exhausted fromthe | oading conpartnent 106, the steam
tenperature i s maintained at around 6Q0C to 750C. It
i s understood by those skilled in the art that even
t hough nunerous characteristics and advant ages of
various preferred enbodi nents of the present invention
have been set forth in the foregoing description, this
disclosure is illustrative only. O her nodifications
may be nmade, especially in matters of structure,
arrangenent of parts and/or steps within the
principles of the invention to the full extent
i ndi cated by the broad general neaning of the appended
claims w thout



departing formthe scope of the invention. CLAIMS 1. A

dryi ng and cl eani ng system conprising: a |oading
weomwparseent for |oading articles for dryi ng apdI/sG2005/000284

cleaning; a heater for supplying dry air to said

| oadi ng conpartnent; a steaner conprising a water

inlet for connecting to a water source and a steam

oL l et for supplying steamto said |oading
artnment; a plurality of sensors for detecting
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to cl
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steaermrdndi sald beater.gured to define an air path for

reci rcul ati ng said dry air and steaminto said | oading
artnment. 4. The drying and cl eani ng system

ac gge dning ansl @e@nlm systern ageording g elgisi i, Tisher eomentising

cogprékmta Aiggsure container for receiving water

t hrough sal d water inlet and for supplying steamto
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into said loading compartment.

3. The drying and cleaning system according to claims 1 or 2, further comprising
an openable lid for covering said loading compartment, said lid configured to define
an air path for recirculating said dry air and steam into said loading compartment.

4. The drying and cleaning system according to claims 1, 2 or 3, wherein said
steamer comprises a pressure container for receiving water through said water inlet

and for supplying steam to said steam outlet.

5 The drying and cleaning system according to claim 4, wherein said pressure
container comprises a steam pipe for superheated steam, said steam pipe being
coiled around the pressure container.

6. The drying and cleaning system according to any one of the preceding
claims, wherein said steamer is heated by burning gas.



6. The drying and cl eaning system according to any one

of the preceding clains, wherein said steaner is
whe@beth3by burning gas. 7. The drying and cl eanP@rySG2005/000284

system according to claim®6, wherein said controller

is operable to control ga%dsupplied to said steamner

via a valve. 8. The drying and cl eani ng syste
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is opbRIbIEto SonirdhfasHuppind 18 _didStemnérien 8 yalkem according to
any one of the preceding clains, wherein said heater
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solengidl yalve-11. The drying and cl eani ng system according to
claim 10, wherein said valve is a solenoid valve. 12.
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The drying and cl eani ng system accordi ng to any one of

the preceding clainms, wherein said drying and cl eani ng
10. SYTh&bhjiiry Andlédhinigpdystent according & dlaitri @rwheneinsaid)dostroliey

t fi le f ! ing. 14. Th
s oRgFa D o LFB PR By srEealE R Ko any one of
claims 1 to 12, wherein said drying and cl eaning
1. SIS T R MR ] B I L 1 BT e s

soleRi€QaldéNg to any one of the preceding clains, wherein
said drying and cl eaning systemis housed in an
encasenent, said encasenent conprising double

12. | NTHé Aty arncedniiy syetest acairding td aly oreadfdioe precedingt al

.coated Wi th rust preventi enanel_, pai :
clairgey e el i ey Bieah PR B o bR one 0 fol Répoipg,
clothgecedi ng cl ai ms, wherein said drying and cl eaning

systemis housed in an encasenent arranged for
provi di ng hot water and steamto a desired washi ng
13. POITAé diyaig aldeeldaringy system according to any one of the preceding

claims, wherein said drying and cleaning system is configurable for installation in an

existing cabinet or configurable for wall mounting.

14. The drying and cleaning system according to any one of claims 1 to 12,
wherein said drying and cleaning system is configurable for installation in an outdoor

use cabinet.

15.  The drying and cleaning system according to any one of the preceding
claims, wherein said drying and cleaning system is housed in an encasement, said
encasement comprising double insulated sandwich construction fabricated from

metal coated with rust preventing enamel paint.

16.  The drying and cleaning system according to any one of the preceding
claims, wherein said drying and cleaning system is housed in an encasement
arranged for providing hot water and steam to a desired washing point for cleaning

purposes.



pur poses. 17. A method of drying and cl eani ng, said

nmet hod conprising the steps of: loading articles for
walegpsMatp3and cl eaning into a | oadi ng conpart mene¢T/SG2005/000284

supplying dry air froma heater to said |oading

conpartment; supplying st-e®n froma steanmer to said

| oadi ng conpartnent; sensing drying and cl eani ng

operating conditions; sensing input froma contro

17. pa'l?llnett‘fap Qs ﬁﬁfﬂd Shd él%lr'f‘g?'sgld%éthw cEprigiheMBishpst ng

a contro respondi n o0 sensed dryi ng and cl eaning
opécmng@ﬂ@lgﬁmr rdngsa @le@mmmtw&ﬂﬁdwu @MPSHMEsE
Pa%‘éb lgailxﬁdJQi?frHﬁutehﬁ’élaté&%%ﬂlw&m@c&h@dﬁmé& further

conp he step of circulating said dr%palr and
sa.sapglwéaﬁtaam BOWBﬁwﬁé?m‘},U@ﬁaldH%d“éﬁ COrERRIMENthor t i on of

t heseﬁﬁh ¢ afling éﬂdcléé\ﬂng*;a;béi‘atﬁ{g%ﬂiﬁltlﬁn@(halmt ed through

an exhaust™ openi ng and remai ning portion of said
ci reeD$ing inpyt tiew %?%traheﬁr@t @8fhis recirculated into

sai @ntrQfisH §d G%ﬁﬁ&‘éﬁd‘@@énmgl&lﬁﬁ cﬂﬁﬂtdll@dre%ﬁ@ﬁd‘ lﬁb fogseheed

claim 18, wherein said dry a d sai
dryipg.anq elapning @Peiafig §%r'ca‘“q"é§a HEPuE ﬂlaaﬁatﬂf@%{fm f?%{‘e nair
path defined within an openable Hd for covering said

| oadi ng conpartne
18. The rr%lethoggccordmg {o claim 17, further comprising the step of circulating

said dry air and said steam in a manner such that at least a portion of the said dry air
and said steam is exhausted through an exhaust opening and a remaining portion of
said circulating dry air and steam is recirculated into said loading compartment.

19 The method according to claim 18, wherein said dry air and said steam is
recirculated into said loading compartment via an air path defined within an openable

lid for covering said loading compartment.



