-1 DRYI NG AND STEAM CLEANI NG SYSTEM AND METHCOD FI ELD The present invention
relates to a drying and cleaning system and in particular, a heat air and
steam for drying and cl eaning | aundries and/or other fabric itens such as
bags, shoes etc. BACKGROUND This highly popul ated society requires a high
degree of personal cleanliness and hy§irene for maintaining one in a

healthy lifestyle. t unat el unavoi dabl e foreign_substances, such as
dust, odour or eveQEEhﬁéﬁEE%?E§g@M3JgﬁﬂﬁgﬁﬁﬁﬁﬁéﬂﬁﬂﬁgiﬁaﬁﬂﬁgIife. Washi ng
machi nes whi ch can al nost be found in every household are used for

cl eaning | ries. Such cleaning nethod may clean up dirt and dust, but in
nost caséﬂﬁﬁgerns stay. Further, as nobst of the commopn avail abl e washi ng
machi nes which are operated in a high rotating speed, they may danage the
| aundri es. Laundries cleaned by the washi ng nachines are required to be
dried up rranugrlq\ewesﬁ%%i’ye%“oﬁ‘r%ﬁfﬁsst%& Bg 8p¢ gleapiag g¥steMadndiRc] ut t er ed
live-in spaéefulasUrheatditighy steaviRF dBMCAR GedrindRBEE e AN ORHr Bibfcdi S| i ke
by nost. Yards are %ften i ntroduced to contain the managenent of
Iaundriesﬁemﬁﬁggéﬁ? PO%178PPLChanged within the yards take several hours
to dry up. Further, yards neasuring about 3 n2, for exanple, take up

val uabl e %P I may be used for other activities. Furthernore, nost,
i f not aII,A s are built without such yards. Drum dryer which
operates in a high rotational speed are often use for drying up laundries.
However, | aundrj es .dried he dryer often have the tendency to becone
Crumbly and | TEGHON ESRiRiad SSriety ASamiGs & Hefoaraien A Psonet SGRRILSS Fur ¢ nor

nor e such aft iyyidhy &r niteetdinthagCdriend atheaRbiFestyle Nemfortunkfaly, anRsvoidiibkd ure t hat

is fire h?zard, giffi cult and,costly to install in hi gh rise apartnent. -2
oreign substances, such as dust, odour or even germs, etc, are Surrounding our

daily life.

Washing machines which can almost be found in every household are used
for cleaning laundries. Such cleaning method may clean up dirt and dust, but in most
cases, germs stay. Further, as most of the common available washing machines

which are operated in a high rotating speed, they may damage the laundries.

Laundries cleaned by the washing machines 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, lint and moisture
that is fire hazard, difficult and costly to install in high rise apartment.



Dry cl eani ng which uses solvent, are commonly used for the cleaning

| aundries that are not suitable for washing machi ne cl eani ng. Such cl eani ng
fluids stay in the laundry for which, in long run may effects the health
of human bodi es. Steam cl eani ng WlthOUt chemcal is a great way to care for
your wardrobe. It is the cl eani ng tredtnent of choice for nultiple
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It is also an object of the present invention to provide a drying and steam
cleaning system, which preferably overcomes or at least partially alleviates
drawbacks with existing systems.

SUMMARY

According to an aspect of the present invention, it is provided a drying and
cleaning system having a loading compartment for loading articles for cleaning and
having an air cycling path defining therein, said system comprises a steamer for
supplying steam to the loading compartment, the steamer having a water inlet
connected to a water source, and a steam outlet for supplying steam to the loading
compartment; a heater for heating air to dry and for supplying dry air to the loading
compartment; and a controller electrically coupled to a control panel for controlling
the cleaning system and a plurality of sensors for detecting parameters, said
controller operable to respond to input from the control panel and the sensors to
control the steamer and the heater.

According to the aforesaid aspect, the drying and cleaning system may
comprise an air moving configuration for directing at least part of the air within the



According to the aforesaid aspect, the drying and cl eaning system may
conprise an air noving configuration for directing at |east part of the air
within the -3 loading conpartnment to an air exhaust openi ng defined al ong
the air cycling path, and cycling the air, not totally exhausted through
the air exhaust opening, along the ai®-cycling path. The drying and

n

cl eani ng stem may further conprise an.o able lid for overing the
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pressure container for superheated steam Ttheﬁstearrer I s heated by burning
gas. The contr Ihleeqry'Hﬁf"tS’pé?%rBrl‘%SV?P'E'OW?VJV” scqg‘LHSﬁPiaéHOP?f‘a{tﬁ%’e"‘gtf@arrer vi a
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racks for free hanging clothing. The drying and cl eaning system may be
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followi ng detailed description of a non-limtative exanple, with reference

to the actBif¥fing drawings, in which: FIG | is a perspective cross
sectional view of a drying and steam cl eani ng

The controller may operable to control gas supplied to the steamer via vaive,
such as a solenoid valves. The heater is a gas burner, of which the gas supplied

controllable by the coniroller via a valve, such as a solenoid valve.

It is also prefers that the loading compartment including racks for free hanging
clothing. The drying and cleaning system may be configured for installing in an
existing kitchen/clothing cabinet or wall mounted to save space. Alternatively, the
system may be install outdoor. The container for containing the system is double
insulated sandwich construction fabricated from metal with double dipped powder

coated enamel paint exterior for rust prevention.

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. 1 is a perspective cross sectional view of a drying and steam cleaning
system according one embodiment of the present invention;

FIG. 2 is a schematic diagram of a multi-gas system;



system accordi ng one enbodi nrent of the present invention; FIG 2 is a
schematic diagramof a nulti-gas system -4 FIG 3a-c are cross sectional
views fromdifferent directions of the drying and steam cl eaning system of
FIG | showing air flows with in the systemwhen operating; FIG 4a is a
bl ock diagramof a controller of the d4ying and steam cl eaning system of
FIG 1; FIG 4b is a control panel for coupling with the controller of FIG

4a; FIG 5 is &'P13w aregreseestions visusdam difersnbdiractions ofthe dafing #nf and
steam cl geRhMEesNS SYSteToEFIBA dridwihghiPRWCRith ihaRé gf%%%ﬂeﬁn of the

performance over tine of the dryer of FIG 1; and 6b i s a graphi cal
repr esent &PEEHNSf t he perfornmance over time of the steamer of FIG 1.

DETAI LED DESCRI PTI ON Where the sane reference nuneral appears in nore than
one of the acconpanying drawings, it is used to denote the sane el enent.
FIG 1 illustr&l@staisgdiegalizgram of aroatralissof Be4lryiog and steam dedflingy and st eam
cl eani ng syst@pfERS. According to one enbodi ment of the present invention.
The drying and steam cl eani ng system 100 i ncludes a chanber 102 having a
heater conpartnment 104 and a | oadi ng conpartnent 106, adjacent one

anot her, wher e A\G&4b ik @adnel FePMEPRF EGRIThg MR tIRCEHMoRS A FI®) 4 portion of the
chanber 102. The top of the |oading conpartnent 106 is an upper lid 105

which is hinged to an edge of the chanber 102 on one side and may be

lifted up fromrpe. ®RRORWSia8iaffof A Eher@PRprodeds ol fie driify HAGSteANnT | at pl ate
108 attached to a perforated plate 107 in space via an air plenumframe

111. Al on§'SBRBIBYEEFM edge of the upper |id 102, a door gasket 109 may be
attached thereto for sealing the top opening when the upper Iid 105 is

cl osed
FIG. 6a is a graphical representation of the performance over time of the

dryer of FIG. 1; and

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 {o 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
compariment 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
105 includes a flat plate 108 attached to a perforated plate 107 in space via an air
plenum frame 111. Along the bottom edge of the upper lid 102, a door gasket 109
may be attached thereto for sealing the top opening when the upper lid 105 is closed

down on the chamber 102.

In another configuration, the upper lid 105 may be mounted on the chamber



down on the chanber 102. In another configuration, the upper lid 105 nmay be
nmounted on the chanber -5 102 such that the upper lid 105 is slidable over
the top of the chanber 102 for covering the | oading conpartnments 106. One
side wall of the chanmber 102, at the heater conpartment 104 side, is
provided with doors 110 for coverlng the heater conpartnent 104. The doors

vent |t | on2 i e s et d T RE0kie Ry o vt ne draperdoe o "L ne o her

end of theoodagoae ickdhg dvawartreatd 8.  for dissipating hot air. The heater
conpartment 104 is further partitioned into two portions 120, 124. A first
portion 120 is provided for nounting a steaner 122 and a second portion

124, | ocated hmheosiié tvall bf thalchgobér 102, 4208e hxeatepbwpsmﬁeﬁtqrmrﬁwtsl ng a
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hi nged. THer dissisatiedg ot &ir.on 124 is channelled into a vertlcal ditch 129, of
whi ch the upper end of the vertical ditch 129 defines a vent, which would
allows air flowing into the |oading conpartnment 106. In accordance with
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corner of ¢
106. The perforated pipe is mounted along the edge of the chamber 102 where the

upper lid 105 is hinged.

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. In 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 compariment 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
separated space 130, where part of the partitioning. panel 131 is perforated for
making the loading compartment 106 and the separated space 130 connected. An
air path 132 is extended vertically from the separated space 130 to the top. An
electric blower may be installed within the separated space 130 for guiding air flows
into the air path 132. The exhaust opening 114 is defined at the top end of the air
path 132, through the chamber 102. Further, the end of the air path 132 is adapted



conpartment 106, away fromthe heater conpartnent 104, is partitioned into
a separated space 130, where part of the partitioning. panel 131 is
perforated for neking the |oading conpartnent 106 and the separated space
130 connected. An air path 132 is extended vertically fromthe separated
space 130 to the top. An electric blofer may be installed within the

separ at ed ,space r flows o the air _path 132. The
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and returns to the | oading conpartnment 106 through the perforations of the
FIG 2 illustrates rratlcdlar mofthe
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cont ai ni nyafve@0d is iMs@lled e@fster@onmﬂrw e budls 62,5 Pgpbask Withed water from a
wat er source ter pi pe 222. Along the water pipe 222, a

sol enoi d &8(‘\/‘3%22‘%?%‘%%@ 8"r controlling water flow to the pressure
container 220. A cock val ve 226 Is also installed to prevent water from
reverse flow. e essy cont ai ner 0 has a steaner pipe 228 for
el tver i ng_ st e BBEEaT s 2 458 R Ea G EAER NGRS & PERRUE pi pe. 228 | s
conf i gur edohtaineo 2P0 or euntdinidiefluidr Bespregsiro Bbitainer 22218 supplicaplitiogarent  of
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solenoid valve 224 is installed for controlling water flow to the pressure container

220. A cock valve 226 is also installed to prevent water from reverse flow.

The pressure container 220 has a steamer pipe 228 for delivering steam to
the loading compartment 106. The steamer 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 steamer 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
monitoring the water level. The water level sensor 230 is worked in association with
the controller, controlling the solenoid valve to maintain the water lever in a desired
level. According to an alternative embodiment, a ball valve may be installed within
the pressure container 220, thereby, when the water level is below a certain level, the
ball valve is opened and the ball valve is closed automatically when the pressure
container 220 has enough water.



super heated steam at about 121C. The steaner pipe 228 is further extended
into the cavity of the | oading conpartnent 106 and connected to a steam
outl et bar 232 for supplying steaminto the | oading conpartnent 106. The
steamoutlet bar 232 is installed horizontally along the edge of the
chanber 102 where the upper lid 105 is7'hinged. A water |evel sensor 230
installed within the pressure container 220, for nonitoring the water

| evel . The water |evel sensor 230 is worked in association with the
control | er, conheaotdriargetwith theprsiaret srabotiment sfehaprebentif@nuad, alie [ ever in a

desired level. Accordin 0 ap alternative.enbodi nent, bal | val ve may be
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i s bel ow a&uitebsié &rithd preeént inveatiombl bealeyifed.s opened and the ball valve is
cl osed automatically when the pressure container 220 has enough water. 7

I n accordance with the preferred enbodi nrent of the present invention, the
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the wet and . dry systery cutting along line GC. During operation, when
t he gas bD:BR(?PMTQé?anTPSJ(rﬁqeed, hot air within the second portion 124 fl ows

along the vertical ditch 129 and is guided into a perforated channel 150
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conpar t mestcdrigioporBini 24afidvs, alodiethetvieaicgieditch o and 123uidgintces péfisragds bur ner
122 boil s cﬂ’gﬁﬁé 150 which is mounted on the upper edge of the chamber 102. This

perforated channel 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 steamer 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 1086.

Whether the heated air or the steam, both are flowing along a same flow path
within the loading compartment 106 after emits from the perforated channel 150. For
simplicity, the heated air and the steam 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
air reaches the bottom of the loading compartment 106, the air flows into the
separated space 130, through the perforations of the partitioning panel 129 as shown
in the direction of the arrows 32. The electric blower mounted in the separated space
130 may blow the air, along the air path 132, to the top of the chamber 102 as shown
by the direction of the arrows 34. Some of the air flow out of the chamber 102 from
the hot air outlet to the ambient (as arrows 38) and some channels into the space



within the pressure container 220. The water vapor flows into the steaner
pi pe 228, travel along the coiled pipe and emtted through the steam

outl et bar 232 which is enclosed within the perforated channel 150. Steam
will also be distributed along the perforated channel 150 into the | oading
conpartment 106. Whether the heated ai®-or the steam both are flow ng
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perforated channel 150, the air flows down into the |oading conpartnent

106 as shown in the direction of arrows 30. Once the air reaches the
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space 130, throu h th fora ns,_of the titionin 129 as shown
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arrows 38)xyetagh f0one channels into the space -8 defined in the upper lid 105
as shown by arrows 36. The air is distributed anong the space and fl ows
back into the | oading conpartnent 106. FIG 4a is a bl ock diagram of the
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on appli eptimanperavana@ndyingAlnd mlm§ensors 410 may be used for system
nmonitoring to ensure the systemis functioning under a preferred condition
and providing a optinmal performance for drying and cl eaning.

In response o parameters detecting by the sensors 410, the controller 400

controlling the multi-gas system 200 in a preferred manner. For example, 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, 453 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
“Dryer” to denote that the buttons located below are for conirolling the heater 126.
The top most button 451 labelled “On/Off" is used for turning on the heater 126
manually by users. The subsequence buttons 452, 453 and 454 labelled “Low”,
*Medium” and “High” respectively are used controlling the level of the heater 126.
When the buttons 452, 453 or 454 is pressed, the controlier 400, in respond fo the
selected button, for controlling the gas supplies by adjusting the solenoid valve 205.



In response to paraneters detecting by the sensors 410, the controller 400
controlling the multi-gas system 200 in a preferred manner. For exanple,
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 cohtroller 400 may be programed to run
the drying and steamcleaning system 100 in a plurality of prescribed
cycles to provide drying and cleaning for different kind of |aundry
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sel ecti onysddfor ceMAIINRY the aemef 2821 MCthisdnsbdihehtathk sicaffer RUp§PNs 451, 452,
453, 454 and 45 urality of display LEDs 4 The buttons 451,

and a pl _ 56.
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450, wher goRpsliedM diffBRnbieh ?@u@r@disﬂ?&ahln&ﬁebgttoﬁaﬁafsetré@irédf unction.
Above t he to({)rﬂm)st button 451, there is further labelled with "Dryer" to

denot e t hAFC4"ABMut t ons | ocated bel ow are for controlling the heater 126.
The top nost button 451 |abelled "On/Of" is used for turning on the heater

126 manually users. The subsequence buttons 452, 453 and 454 | abel | ed
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controller 400, in _e?%)ond L? t he st%e{! ect ed buc}_t?n, for_%)%ontrol ling the gas
suppl i es B}Prﬁﬂf‘??és?ici;@ YRENeH MU FPAPEIap oysial digplay, fridisprryingghe s | ocat ed,
by the | ebpemiing Bondmont tast cbhlk inflgde HMolsPand difgridife sBiuRaTie didg afid! abel

" St eaner” IEfsaf'ﬁr ovi.ded foréggnotl ng that the button 455 may be used for

control i § gleaning pyster In this enbodi nent, the steamer 122 is
controllable in either on or off only. However, it necessary, the steaner
t tenperature | evels, and

Tay Do’ requi r oG ok Ea R GRYETTHEAS SPoEoTH O RO UG RIS I n
col um, | opakatholidetiof the phsschbinverftioh. Wdiertths Ahig & i@ aldanthgst at us. The
control p%gﬁgmﬁ%% isrrgr\{erggtrecti,r}ﬁé cgrrntf')c}\{lieFI Eocyg,élﬂni?ia[ises the drying and steam

cleaning system 100 (step S510). During the self initialising step $510, the controller

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

functioning properly. The controller 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 buiton 454 is pressed at step
5512, [f the dryer high button 454 is pressed, a counter of the controlier 400 starts
its counting (step $520). On of the LEDs 456 corresponding to the dryer high button
454 lights up (step §522). 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 $526). Once the
temperature reaches the first temperature limit, (I have added the relevant paragraph
at the back.) the LED corresponding to the dryer high button will be turned off (step
5528). Once the dryer high cycle is completed, the controller 400 proceed to END
(step S580).

If the dryer medium button 453 is pressed (step S514), the counter of the
controller 400 starts its counting (step S530). On of the LEDs 456 corresponding to



nore precise display panel, for exanple liquid crystal display, for
di splaying the operating condition that could include controls and
di agnostic status of the drying and steam cleaning system100. FIG 5 is a
flow diagramillustrating operations of the controller according to one
enbodi nent of the present i nvention. “Wen the drylng and st eam cl eani ng
systen1103 ia ener Jse

by

troller ses the drying and
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S512. |If ttuhneedbsr@cteﬂmsgia&blmrtderthéa@er fedivasoRlb is omPlad e theddontrbleraot r ol | er
400 starts |ta N &ﬁo p S520). On of the LEDs 456 corresponding to
the dryer PRYGH 5%%&1639% sghts up (step S522). The control | er 400
perfornms a shot del ay, for exanple 500ns (step S524). The controller 400
activates the ter 126 a cant.rol s o art nt 106 within a
first tenperat Eﬁﬁeﬁwﬁfwg@gﬁ %gi%wesﬁﬁgét?%ggﬁ)gﬁﬁé ﬁrr‘g Maches the
L ir i tt egmenmuer 400 baiits jts courltimy€stap $3doY. Mene ef htﬁsf&EDs 86 ;@lgrré%ﬂmngmg té ge ff
ack.) t D corr.espo to the dryer _hi ut t on Wi e turned o
(step) 852 ryeniw b["ﬁg gg4 &‘tﬁluaﬁgt%k}gﬁéf} sﬁ@g‘iﬂﬂﬁglieééaotpﬁgm@?ﬁﬁ Pt er 400
proceed t @JeEWDfﬁr Egdraple SB&@fb stﬁ{f) Sbhg), dlﬂme:flontrelds'oruﬂn Bty the Behi®r H)Z@SS(edt
step S514 the cqunter. of the ol.ler start unting (step
§330) . on 2 PREE BsloseS b PaLpS R G & Hioufdrefes el butt on 453
| i ghts up 9626 pOSESRE terﬂfbﬁaﬁﬁé\t’era@hésamleétﬂﬁb feafpeaito: lienit, (smﬁér dahapighf or1 26 and
exanpl e 5008 The. Cc roll er 4Q0 activates th ater an
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(Refer 10 ep s580).

If the steamer switch button 455 is pressed, the counter of the controller 400
starts its counting {step $550). On of the LEDs 456 corresponding to the steamer
button 455 lights up (step §552). The controlier 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 degree C. Once the counter finishes it
counting, the LED corresponding to the steamer button 455 is turn off (step $560)
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.

FIG. 6a exemplifies a graphical representation of heating performances over
time of the heater 126 for one operating cycle. The vertical axis represents
temperatures in °C and humidity in %, and the horizontal axis represents time in

minutes. Three temperature measurements were taken over a period of about sixty



Hi gh comrent)the LED 456 corresponding to the dryer medi um button 453 wl|l
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stage, it is determined that most of the cotton material laundries were dried. At
around 50 minutes later from the start, the heater 126 was switched off by the
controller automatically at step $528. Such cycle may be controlied by the fuzzy
control. At around 60 minutes from the start, ail of the laundries dried except for

those thick jeans or carpets.

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
there is energy loss during the air cycling process, and some of the hot air/vapour is
exhausted from the loading compartment 106, the steam temperature is maintained
at around 60°C fo 75°C.



-11 mnutes, of which, a line formed on the square dots represent humdity
of the loading conpartnent 106, a line forned on the rhonbus dots
represent tenperatures of the |oading conpartnent 106, and a |ine forned
on the triangle dots represent the supplled hot dry air tenperature. Before
the heater 126 was started, the hum di'®y was at 90% When the heater 126
starts burning, for exa when the button 454 is Bressed at step S520,

it supplied dry“’ﬁé%l@efafpgg by tose skijediinige apibatavaR Hough GURIREPUSt he
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the supplied dr 0 110C, the hum dity | evel of the |oading
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enper at ure
| oadi ng cORPAN FSH%'F” %8°Qﬂed§“ﬂeo'”¥%%°“m this st age, it is determ ned that
nost of the cotton material |aundries were dried. At around 50 m nutes
|ater fromthe start, the heater 126 was switched off by the controller
automatically at step S528. Such cycle may be controlled by the fuzzy
control. At around 60 mnutes fromthe start, all of the laundries dried
except for those thick jeans or carpets. A simlar results nmay be expected
when ot her button (i.e. button 452, or 453) is pressed, but the cycle may
take place in a | onger period depending on the configuration of the
controller. FIG 6b is a graphical representation of performances over tine
of the steaner 122 anong one of the operating cycles. The tenperature
measurenents are taken within the | oading conpartnent 106 but away from
the steamoutlet. In the graph, it shows that the tenperature is raised
fromaround 35C to 75C within a period of around 55 m nutes. According to
an experinmental 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 | oadi ng conpartnent
106 is around 120C. As there is energy loss during the air cycling
process, and sonme of the hot air/vapour is exhausted fromthe |oading
conpartnent 106, the steam tenperaturd3di-s naintained at around 60C to 75C.
-12 It is understood by those skilled in the art that even though nunerous
characteristics and advantages of various preferred enbodi nents of the
present iqawgasi on have been set forth in the foregoing description, this
disclosure is illustrative  only. her difications e Jade,
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Wi thin t hertidsTel d&fn®and h@/iﬁgﬂmaﬁbﬁmn?gaﬂahmﬁhmﬁlther@mt &41g syqieihcated by the
broad general .neaning of the appended clains without departing formthe

scope of CHEPIISntion. -13 CLAIMS 1. A drying and cl eani ng system havi ng

a | oadi ng conpardteamnér fbosuppBal $18am a6 fhedbstfing €3mSarPRdtttBle 8k@nfeavi ng an air

cycling path defining therein, said system conprising; st eamer for
Suppl yi ng NeVBamWAeR Higt FRRGEIRY 16 SHRIFTSRURRE; aRE SBLaidiet R SUPRINNG vt er

i nl et conreehew the dikgi®mpsatiene, and a steamoutlet for supplying steam
to the | oading conpartnent; a heater for heating ajr to dry and for

Suppl yi ng. dry ZTEoKes forfieatio, B R0 corgal uBhing dhnar do bgitadnd or

el ectri calcbpnpeamehednd o a control panel for controlling the cleaning
systemand a plurali f sepsors for detectin araneters, said controller
operable to r@sﬁ?&kﬂ'ﬁ% 8?qu£96 Y e3upiRd iR ‘%96'%9\'Qﬂ”%b%ﬁﬁ?"t?ﬁiﬁ‘gttﬂ%?@@wg%rs to
cont rg! tb?stélﬁ"@’ﬂﬁﬁfl _ [:ilafa:cﬂty de@nélﬁ@fcﬁ!Hete_Etindr Parafheldrs) GarNsbnerbRAHpBEabRYBL em
according rés%o%d ?c; |rrr1]put’ fI'OI'Il:II EI;[e c:ec{ntr%%?nrell grllcp %easrtlansors to control the steamer and

the heater.

2. The drying and cleaning system according to claim 1, further comprising an
air moving configuration for directing at least part of the air within the loading
compartment to an air exhaust opening defined along the air cycling path, and
cycling the air, not exhausted through the air exhaust opening, along the air cycling
path.

3. The drying and cleaning system according to claim 1 or 2, further comprising
an openable lid for covering the loading compartment, said lid is configured to define
air path which constitute part of the air cycling path.

4, The drying and cleaning system according to claim 1, 2 or 3, wherein the
steamer includes a pressure container for receiving water through the water inlet and
supplying steam to the steam outlet.

5 The drying and cleaning system according to claim 4, wherein the pressure
container is configured to have a steam pipe coiling around the pressure container
for superheated steam.

6. The drying and cleaning system according fo any one of the preceding

claims, wherein the steamer is heated by burning gas.



air nmoving configuration for directing at |east part of the air within the
| oading conpartnent to an air exhaust opening defined along the air
cycling path, and cycling the air, not exhausted through the air exhaust
opening, along the air cycling path. 3. The drying and cl eaning system
according to claim1 or 2, further con$rising an openable |id for covering
t he | oadi corW%][Jrrent, said lid is configured to define air path which
constitutd-part ryIRQ a8q Fleatipg syjemacrording ek Sy Whgredhihe coaliplens syst em
accor di ng dperabledforohirolda@lsuppliede tifd stehhier vistgager includes a pressure
container for receiving water through the water inlet and supplying steam
to the steamoutlet. 5 The drying and cl eaning system according to claim4,
wherein thge prageudirfing @80 cRizhrig dySteBPBEdBUING b EIRIM Y Rhéresii BRMNaRIeNS aC0i | i ng
around the pressure container for superheated steam 6. The drying and

cl eani ng ?9%(’8%"5‘@’8& ding to any one of the preceding clains, wherein the
steaner is heated by burning gas. - 14 7. The drying and cl eani ng system
according to cl(ﬁ%m 6, vvh&s eiln the controller is ogerabl e to control gas
suppl i ed t% t hd &t dXINGr A0 £IARINGe SYSEEM 1§LEOMING Ry 3o Q5N Presrsingm

accor di ng claims | verein the\h&tér i atdae bupleye is a sol enoid valves. 9. The
drying and cl eani ng system according to any one of the preceding clains,

wherein the heater is a gas burner. 10. The drying and cl eaning system

accordi ng 100 clTaelrgng Bh@tieaning BRstém cEAINg to cRim OPRR&BINGhE Coffilibf Bl  gas
supplied to thf heater vi a vql ve. J%The_ rying and cl eani ng system
accor di ng PP ROREO! GRf sHeRipdlin thahgalel iavalve. 5ol enoi d val ve. 12. The
drying and cl eaning system according to any one of the preceding clains,
wherein thy | ogd N O IRRELIRAS s lsh S g AS Kim 90, whersin Toa da0d;sG Ot hi ng.

solenoid valve.

12. The drying and cleaning system according to any cne of the preceding
claims, wherein the loading compartment including racks for free hanging clothing.

13. The drying and cleaning system according to any one of the preceding
claims, wherein said system is configured for installing in an existing kitchen/clothing
cabinet or wall mounted for space saving purpose.

14. The drying and cleaning system according to any one of claims 1 to 12,
further comprising an outdoor used cabinet for containing said system.

15. The drying and cleaning system according to any one of the preceding
claims, thereby facilitating the drying and cleaning of clothing/other fabric items
and/or reducing the energy costs associated therewith by way of recycling air via the
air cycling path.

16. The drying and cleaning system according to claim 1 to 11, as most air is
circulated within the chamber, thus minimised the exhausted air, thereby no need for
ducting recommended to conventional household dryer which is a fire hazard, difficult
and costly to install



13. The drying and cl eani ng system according to any one of the preceding
clains, wherein said systemis configured for installing in an existing
kitchen/clothing cabinet or wall nounted for space saving purpose. 14. The
drying and cl eaning system according to any one of clainms 1 to 12, further
conprising an outdoor used cabi net fcw15:0ntaining said system 15. The

drying and_cl e accordln one of t precedi ng cl ai s,
ey oby 201 ety BB HeBRRS St AcBaRMagS By Bre bhFRB SEATE Fanr i o 1t ems
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air via the cl.in 16, The d n nd cl eani n st em accor di ng
fo ol ay m Papgvieh St o Bbkatpd rog e ML s whrcs Rorda SR thus

m ni M sed dnamebpdiatsdaibr firrustiph@fegipn.no need for ducting recommended to
conventi onal household dryer which is a fire hazard, difficult and costly
toinstall -15 17. The drying and cl eaning system according to any one of
the precedigng THeairyirg amdmeneemng swtdmaa,cemmgl t6 aasaah@bnme prét:eamgencaserrent
whi ch is double insulated % itructlon bri ﬁfte g éﬁftal mnth
doubl e di FFYESPYIESR t%%ai"ﬂéys 8%%?%'5? f %&?'EPF%’PG'FW RISY'SIgR &Kot i on.
The dryi ngvaasrdared steamh AR tribysde o dired diadking @oianfor ereniaf pufpdspr ecedi ng
clains, wherein the said systemis contained in an encasenent with
provision for hot water and steamdistribution to desired washing point
for cl eaning purpose.



