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AVATER HEATERAND A METHOD OF OPERATI NG SAME Fi el d of
the I nvention The present invention relates to a water

wheasmss2end a net hod of operating same. The i NRENAUR005/000286

has been primarily developed in relation to a boiling

wat er heater and will be desctibed hereinafter with
reference to this application. However, it wll be
appreciated that_the inventj ' 0 iy ted t .S
oA TUATER HEATER ANLEAMET QB R DRERATING SAME
sui table for use in conbined water heater and water
chiller units. Background of the Invention In order to
achi eve maxi mum per f oF§@aF theaheenfisat ers shoul d

operate at a tenperature very close to water's boiling
poi glhfe fpi'&w\dﬁ%ntmtrﬁﬁtebfd 4 waet helitéif @ﬂﬁnhethedme«s@raﬁ@ssame.
at different atnospheric,_pressures. i s change is

r el P ieptoR RerbeebprimariLdeRiopss ﬁ%@%ﬁl@r‘iﬂa A Bghery aypisheater and

wafl b2 d8écYBRd Bkfeidatidewith WfeRACOIFRAIsHpp BcatibAN HolwedBl itWigibe
conpari ng operation at sea |evel versus operation at a

apprgéiatedithat feingpeion is aat linifed to this parficeles figldeot uge and is also, for
eRhbie fhi {-86r 1M23h %mﬁ&%a %Fe‘i‘ hE?cePBﬁf\%tgr @ilner ffits 2C

pbel OW boi 'i'ng point at sea level nmay operate in an

over boil condition when taken to an el evated

altitude. This sitygation is (f her ¢ i cated due to

the inaccuracies o 1‘:&958!"59&%3‘1&35%6@@ devi ces,

par ;

F o eF i e b BB PRl Rl opcrat at o
tdripdngtnteovery biesetonaater’ b beiting poimttbHoweferawateniiss atdifferent

sol ve thi obl e e.sinmple hod has. been to_set
R BLEe & O fSETR BT e PR T8 WP E A r ARSI Papr for
diredreit anaoipheO tdndtiorshie a lriv@hasitu@y Bacbedmal tok¢isignificant when
However, this conprom ses the performance o %he
COIERTERS ARCTAUARGAL S& kevel yeEys opgratien %tr?ehl%ﬁlélﬂ‘{ef gY° s lgwel.
OCCWs-anRRABRY a BBife SRAR HeXteRAEki SRAD ¥p&RRT2026h 2°E bERwW boiling
provide the heater With a manual " tenperature .
peidi atsteadeel mazoperate ibanaverhabcandpwmdvieg taken| to eaelqyated altitude.

L e N N
déviceepadiculatlgaviey atteptisgeto. cohtrol Weter tendpetaire tdevithin 1 or 2°C of

adj ust ment Y, JnNn.,so I nstances. be. carrjed out at

o neaoii Thcrionfter AR DR F BREOEHE iAo e g groblem.
woulghekngle infdthahdsbese to/de€ theGrhler bperatiligusipbhiure below that at
settings for a_ user unhagpy wi t h perfaormance.

wibiehavgishvagldsodiat th liehshrinseld rHiEpdm d1e ey cb gl cogpromaises the
pEEEimdnRE of iR 1REHEY hiaweRhlinRARY wiHaal theSi Sitglor8hled B&ur.

adj ustnment, perfornmance may still be conpfom sed. The

| at tAmotlies nmbwe ceroplekend eestlytapptoagnis tagravidatba heatariwithy manual

the servige.technicia .11 .he tq. an erat.i .
g 4o B d e B e s P Bl v n most
cis‘eisJ thislveial\lféq\gresadljﬁdtmbx]gniy d sl setwicetechdidian amd walild not be able to

et ween theactual preferred operating tepperature an .

b ISR DR NSer-oF BiscbiISk i A SRR dnaYy 8] SogRs Jistances, be carried

out at the time of initial installation, the normal practice would be a follow up service call

to adjust the settings for a user unhappy with performance. Disadvantages of this
approach include the cost to the user for the service call and that, even after the
adjustment, performance may still be compromised. The latter is due to the fact that any
adjustment made by the service technician will be to an operating temperature closer to

the correct boiling point, but still leaving sufficient temperature differential between the
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occurring. Over boil can result in excess steam

generation and/ or nuisance tripping of the water
wheasess2power cut-out. In either case, a furthBCT/AU2005/000286

service call is required to rfctify the fault, which

woul d result in nost service technicians adjusting the

heater to an operating tenperature sufficiently lowto

prevent this condition arising. This again |eads to )
actunkrpreferreseepepasinigdemparatare Bdi boilige mainé to prsyerirany taifgneeover boil

e ti ti > . ..

oceieF 1 51sa o o R Bl et p R BATRAY GhudiGhnce tipping of the
witiat keatartpober butrntt Bngitheatase £a fexdher sevie catlns tayuired to rectify the

e i s hiocB s EFRFoauBt PRSI e peafip o operating
teﬁh?@ﬂtu{r@ %uﬁﬁ@fehﬁ?%ovb&i redt WAk ondisioh lafikingd This 4g4pi 1eadls to
(0]

fice hours. tw t'hstandi ng that outside of those
comupBlSeA PEEHPEMASE| i ng water is not often required,

o g P 1 3 S LLEE, L e compared o
traglifiorehkethles frsbures. BoWewr, mprigipnog watmed boilmestempeidtere requires a
cokltéﬁalflg?{g?gr}?e l];llBﬁtlo leflg H‘téogal%\é\‘f : gegslgfoflitntﬁ(t;v&?aégrglrﬁﬁtétg é{)e(rjrllélrs{aﬂgd in commercial
applisaibng Mirgethe hoed foi msappbaaily. witer is tlinyitedt tbeypieslifiesihours.

ST L e TR

bdiBuE Rater Ghitd &b eitherish batralll oﬁblrit'iﬂEBtEnipEraiuﬁe @R GfitYs are installed to

T
efficient froman environmental standpoint. Secondly,
switchisbe heater afftarre-progravemediikngss al | owed to cool bel ow

R ] 6 B B o e

thbieidre yorhé disadviantaggs tbdlus eppraachs Firstiyg thsrestléanbpower saving is often

boi | i ng before bei drawn of f a yser... o
o} SRAUIR DGR g g earRBR e FHePs ASHingl oyt it may not be
cosDEEieRAt fdaastsll h tinkeittiasghty Eeficenttien ph efviesrthéifalatshdpoint.

if for. sone reasqn boiling water is r equi red outsi ﬁe .
Sespudlyeif hpding wilerdnhedamois alowed tpggobielow pbpgt fx’Chen various
SR LER A R ARAERuLIe bl o, B 84 ARG
wilkiifenabacteriz, anlong as Shesvaan tsbaljng belore being drayasoif by a user.

water. te at ure S,: n ' i
DB SRR P SRR v g D bl o o e
prografhing andus &8 sbine r¢agsn bhiiingheadttr is treduiredeluesignof the pre-

rovi de, sone.addi ti | . heati ng, ich can result in
o) RO Loy b ORRmE el LG PaGEn e et of
t heAhs& it anthgd HsddiBePRIteLEncWn WhRr BERSS RS that when the
i nvention to overcone or at | east aneliorate one or

temperaiuse confEol systemn reqognigesstha; a desigrlswafst temperature has been reached,
i g Lp AL MY | 1fy daikes th
AR R el Bt iy s
residual heat in the element to provide some additional heating, which can result in over

boiling and therefore energy wastage.

Object of the Invention

It is the object of the present invention to overcome or at least ameliorate one or

more of the prior art disadvantages noted above.
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determ ning an operating water tenperature for a
boi ling water heater, the nethod including the

wo edoso88208) steps: 5 (a) adding water to a tankPCDAH2005/000286
predeterm ned |l evel; (b) heating the water in the tank
to approxi mately 95 degrees el si us; (c) applying
sufficient heat to the water in the tank so as to
cause boiling of the water in the tank within a
predet ermi ned firstSwamary ofithe lnvention neasuring the
boiling water tenperature of the water in the, tank;

and 10 Pesordingly B RsRoG: e SFRTeRT NERHURYaY ey A giethod of
. . n . A6
O B e B B TR AL ek, 2o Bikthod
inphutlingdhe fdlomtingtgpsal so i ncl udes the step of
mai Nt ai [y t ' proxi mately 95
deg@&ees ﬂ%s‘%’%{grt ortglg( {p())lrrbeéfg eé‘%%qﬁggﬁ%@gond period of
ti nid) beliendrpthetvere if ke tamidto(apjproximaidipg 96 idegteesGdlsius;

second predeterpi.ne eriods of .ti.me are preferably..

ap p‘fo“gxi %@fb@%s‘é@s@e@% thepatrin F}?stﬁglﬁ 9 gseﬁo)ﬁau%{é%lmg of the
witeEHEhLE iRk RAthid & PRAERIMME] S tgepiot o tinik; st ep (e) is

preferably 1.5 degrees Celsius. hi a second, aspect,

t he(dpr emezsrringtherboiling watenprpsrauigafdhe water & thgdens end

to de ] ' t .

etk TBIHRE A RRAA A Bl RIR HIAife WaOF femperature
megsuerd inetgpddptowrmvesdt thehepensingr water temeperainte, a ti mer;

and_heatjn a adapted.t o, heat t:he.water jn t .
¢ ankos el PR ARy 89 Mudturs g 8B ot MRl S in the ankcar
appeatimaglyendssreds elddes fog a petaptethihal epphd/paidd oftimabetween
heat to e water in the tank so as to cause boiling
stefts Phendder in the tank within a predetermned first
per i pge ffst hddRcond{RE@GniAQ RAK A d@E %Ee_fer_ably approximately
tenperature of the water is the measured boiling water
9Q@r%e2:0aﬂeg¢reism¢sm@valym edet ernmined tenperature. o The

heat 4 ] -1 ' i

the tarefEaRtild GhERALACIMAIAN BRI Fic BRI 1 egear
Cé€lsiusi us for a predeterm ned second period of tine,

prior to the h in ans lying suffjcient heat .to

{ helRteErnd fioeiia e Bkos geenion pEoides Burief hengr < fRied 10
déterhfihe hopdigtingandterteinperatude, e Heter fichdehgh i r st peri od

of time.The first and second predeterm ned periods of

t i nbwateetagkef er abl y appr oxi mat el y

means to measure the water temperature of the water in the tank;

a timer; and

heating means adapted to heat the water in the tank to approximately 95 degrees
Celsius, the heating means also being adapted to apply sufficient heat to the water in the
tank so as to cause boiling of the water in the tank within a predetermined first period of
time,

wherein the operating water temperature of the water is the measured boiling water
temperature minus a predetermined temperature.

The heating means is preferably also adapted to maintain the water in the tank at
approximately 95 degrees Celsius for a predetermined second period of time, prior to the
heating means applying sufficient heat to the water in the tank so as to cause boiling of

the water in the tank within a predetermined first period of time.
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90 and 120 seconds respectively. The predeterm ned

tenperature subtracted is preferably 1.5 degrees
w@2008/088205 The heater preferably al so includes BCT/AU2005/000286

control l er adapted to control, the heating neans in

response to input fromthe ti‘er and/or the

tenperature neasuring nmeans. In a third aspect, the

present invention provides a method of operating a )

wat eFhaBrst and secom pred¢tomninedpardida gt timee drg Iptefﬂtabg' approximately

t eps,; ddi ng. er to a tank to a predeterm ned
9(?%'@;}52;0 S%g%n r%?ﬁpf}%ﬁe g the tine period s!once wat er was

| ast Thé prpdeteigtinéd tempetatureatisractaiik prefiachb(yc) .5idegtdes Celsius.

nonjtored ti eriod reaches redetermned tjipe, .

t hehas iy PHYCARD SRS SREels 9T ReopzRltg hepting
meh iNadspbndeto ipit EBRKhE BRles ahdoPthe t&@MPEREUTE ARAsuring means.

temperature, above a tenperature where bacterial
gr owlnrp third aspestythe prgsenh ppeptionprotides @imethodk aheperatinga water

[ intain the tenperature of
g the b ddinf e 38, Aokt 2 U At L he
pr ed@) edding ecter tovp tamktio n predteemmed devay mi ned

t ture .i f bly.about 64 d Cel si
The () SUH B8R HBITRT REESRE e L el e sah Bt e gpter anks
afi hours, nost preferably at the user's option. The

nmet hodg{)referablﬁ also includes the step of_retlLllrni ng .
the (sditiae mogitergfl timeqgsiod gaches # Byl lsEm ned Enhdhemigpioving
wiRt ﬁéatiﬁg%nagz Bt SRekEhtil e WatbOHthb takR&els toldWedetermined

present i nvention a water heater including: a water
tepeteturapabose & tenspenatroieare heatenialiggowthsgrarmnssr, fand applyeg

tank: i i ' rj ' .
sl Rpt GTRE e P b 1S 18 B RE th ForBlcnire 8 B6 water in
therakupprdxivaateBra eicgprodeterafinédempataenrel N t he tank; and

heat | ans to, heat the.water .in fhe K, rein,
't HR B PomG! (R b eposehtiabos o4 Geiseds s,
t I N"eThepRi&¥rmified ﬁ‘ﬁ‘i@E@ﬂod [sQiFefeR®nasdiit 2brERd s, Uhdst preferably at
the water in the tank cools to a predeterm ned
the@ggssioptiole whi ch i s above a tenperature where
bac [ : |
roal! Bl pRR b Aol tes AOHch BEESR AL e MRaaE R Rifhower
osaratag uponsensmgthat water hasriheen dispensedf the water in the

tan kInazP R)qngtﬁlagp?etcte, Itl)(e I%tesetntc] Th 1r1t(1%odneet1 Watl rl‘leegter including:

a water tank;

means to sense when water is dispensed from the tank;

a timer to monitor the time period since water was last dispensed from the water
tank;

means to measure the temperature of the water in the tank; and

heating means to heat the water in the tank,

wherein, if the monitored time period reaches a predetermined time, energy is
removed from the heating means until the water in the tank cools to a predetermined
temperature which is above a temperature where bacterial growth can occur, and
thereafter the heating means applies sufficient heat to the water in the tank so as to
maintain the temperature of the water in the tank approximately at the predetermined
temperature.

The predetermined temperature is preferably about 64 degrees Celsius.



10

15

20

25

30

tenperature. The predeterm ned tenperature is
preferably about 64 degrees Cel sius. The predeterm ned
wao ews/ogs203 od is preferably about 2 or 4 hours, P@DAaU2005/000286
preferably at the user's option. The heater is
preferably adapted to returnXo full power operation
upon sensing that water has been di spensed. The heater
preferably also includes a controller adapted to
cont Flod predietemained tigpepeaebisipreferablycibont ®ridrmurs, mashpreferably at
L and/ or the sensing neans and/or the
th%g(ﬁ%grogﬁér}.e measuring neans. hi a fifth aspect, the
pr eSE heatey éypriefenatily addptkelto actoet th dall plowap eperatiog upon sensing
wat er heater,. the npethod including the follow ng
th%‘t@ﬂ?.ha(sg’fe%e’c‘fp?ﬁe%ter to a tank to a predeterm ned
| evelhe Kedler pRtdEaBlyER inél@ddsheconibBér adtapbed tolcdhtr6NBE Hiating
level until "a first predeternined water tenmperature is
measdh ERSPORSE)to At fignhibatimepandier the fesing meansauher the
: than the first energy level, until
tegﬁsglrea%ﬁ %glepd‘l@]tlg%%%hed wat er tenperature, higher than
t he Inia §fth pspedip therpresestinviertion previgesraametlnd ofoperinigedvater

The t hod prefera |so includes the step of adding
hef"i‘geé’ttg?eglegl’?él ﬂé?gwg??y%ﬂ?mnrgd“%’ﬁ'er gy level, |lower than
t he @pcaidthgenstenty d tanleto, a proddtbrnénddlievdl; pr edet er m ned

wat er _t enper.at ure Q{agerﬁ]%;a, han t he

secon .
pre d® nedigatforthe ISt pnergy ]gvgﬁlél& rstpredetermined

w Ha;g-?,e{%ﬁg@gﬁgglyed?l so includes the step of adding
heat to the water at a fourth energy |level, |ower than

t he fchiaddingtmatip theweter aimsaconderenglf leveprlewet hanfhedrst energy
ter.t r ' t 1] t ] :
R

whisr ferplesatab) ig rédeked.ul | power capacity of the water

heater. The firs edet et mi hed wat ey..t enperature is .

or oo misgerabsy RO RUBeen iy Srtal ity TERO Y Eplet at a hird
erlR@B 18V elSlodes tHaB dhdrebmd éneedycleped | @itll hathirliRedstaaiifed water

ener gy i evel is preferabl y about ' 50% of the full p%vver

tegmpabirehigher thea theswondpistletprminpd watse dAIPBRRBEE 18 FeRChed
wat efy,d ﬁ@ﬂﬂ‘é& ?}é{%ﬁbl 19 iﬁ&g&éﬁhé’ g@l? Qf'id&ing }E5ES thShaler St a
the water heat t1ng

bel ow er's desired operati )
foughpaergy lavel, 1awer thin thd thirdeengyzyl level] witd] pfovkthrraedgpermined water

teﬁggﬁé}r%ﬁg@?gr tﬁarﬁethé Hlil‘d Iggmgnn%?e%%&téryte%pe%{ﬁre\f@st fehched.

The first energy level is preferably the full power capacity of the water heater.

The first predetermined water temperature is preferably about 2 degrees Celsius
below the water heater's desired operating temperature.

The second energy level is preferably about 50% of the full power capacity of the
water heater.

The second predetermined water temperature is preferably about 1 degree Celsius
below the water heater's desired operating temperature.

The third energy level is preferably about 25% of the full power capacity of the
water heater.

The third predetermined water temperature is preferably about .5 degrees Celsius
below the water heater's desired operating temperature.

The fourth energy level is preferably about 10% of the full power capacity of the

water heater, and is preferably provided in pulses.
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The third predeterm ned water tenperature is

preferably about .5 degrees Cel sius bel ow the water
whews088285 desi red operating tenperature. The fPBCF/ADN2005/000286

energy level is preferably about 10%o f the full

power capacity of the water ater, and is preferably

provided in pulses.In a sixth aspect, the present

i nvention provides a water heater including: a water

t ankIn agisthsaspest.thapigsent entiahpores p avager hentenipgladingn

the §ank. d adj ustabl e heating neans adapted to add

sel ectively Variable heat to the water in the tank,

wher mieansttbandasat itlngtempearatire pEthatvegeran thee fanks ande ner gy

| evel til. a first det erm.ne t atyre is .

F enchiliie pEspieapeanh TGP RYR SeaE < GhuSRuE b e Water in
thsesnd energy level, |lower than the first energy

level, until a second predet er m_ned water tenperature,
hi ghwheteHetie hpsingjmeans gparaiss at disbensigy vel &R@eq Histir e,

pl‘e etbffl Q@qrate}_&‘?naﬂ%?ﬁﬁfquréimswl‘léeaq{e?ﬁﬁsrlf&itﬂlg%éﬁ’ls operates at a

apte to operate at a third energy level, ~I ower
sechrd mgmtbvelnbn@y thaa\thfr firstimargy levelhimtdl q3envad predetrsarined water

wat er. t

el ER Thd e A ek ViR W8 Ry inpapcted
heaThdBeatiB g ffeahsSis mﬁéﬁb@tﬁlso alapted aclepdrerd stan thirdreatrgydtvel,
a fourt ener(gé/ql evel r .t an the third ene

oy 1 PR e el G B PRIL e YR e Hetare, higher
thah 9edecd eaét@ﬂﬁlﬂéwatef t%ﬂﬁkﬁﬁ{fb NedeabdEr tenperature,

I's reache first energy level is preferably the

f ul Th®ngistWszprdm@@ate atracfoprth gpergy level,
10R/er ﬁfah%ﬁ %%n%ﬁb/q%veﬁ GrHES Mﬁp hea%}[en?&%{ gggélf rtéggﬁéﬁtu?e, higher

egree SI us the wate
ttmpdileahlrdqprddetepamd wwater tdthperstecy mkeachedgy | evel | s

\F,)V;? gffl 9 E{iﬁ{ glgek%gylﬁ é’ ?Bg‘{f%rt %lyé%%%ubr%% raaéfé II tﬁe wate lilleater

t e np@h@ﬁtst ﬁrddsteﬁﬁmé@mt& Yeng@dttirelis ﬁﬁﬁﬁ@ﬁ}ﬁﬂicﬁm D<leprREOTelsius
eater's desired operating tenperature. The

bftlﬁwﬁhe \é{ﬁf@f geAtervlesirqdonsrating fempsfalifout 25% of the ful |

POVeTHhE aRARI Eﬁ/er@; 1ev88s %‘f ﬁblp%%ﬁrSOWTQPth%llq)ower capacity of the
predeterm ned water tehperatdre Is preferab y about” .5

wadlsyhestder. Cel si us bel ow t he water heater's desired

oper
oPe! 354 RS TRIE b AIF SRR ot 1 ppg ot
belatvehe teiat Beateranddsiresl qpeﬂit'mgadﬁhyerpmmu ded in pul ses.
The third energy level is preferably about 25% of the full power capacity of the

water heater.

The third predetermined water temperature is preferably about .5 degrees Celsius
below the water heater's desired operating temperature.

The fourth energy level is preferably about 10% of the full power capacity of the
water heater, and is preferably provided in pulses.

The heater preferably also includes a controller adapted to control the heating

means in response to input from the temperature measuring means.

Brief Description of the Drawings

A preferred embodiment of the invention will now be described, by way of example

only, with reference to the accompanying drawings in which:
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The heater preferably also includes a controller
adapted to control the heating neans in response to

WO pansf20om t he tenperature measuring neans. BrCBAU2005/000286

Description of the Draw ngs A]preferred enbodi ment of

the invention will now be destcribed, by way of exanple

only, with reference to the acconpanying draw ngs in
which:Fig. 1 is a partial perspective view of an

enbbigi hisa paﬁlalaaemp@txvm@tf of amewbediment ef; whiker heater according to

‘tﬁeng(‘%g{lb 4 ve 1m1 %Lﬂﬂb%l al filling; Fig. 2 is a partial

er spec e heater shown in Fig. 1 during

i nt Eﬂgm’sdﬂ zﬁlbﬂ’uﬁ]l ﬂekﬂpﬁqwdiflﬁf of ths hiestemshpart indlig. 1 during intermediate
f]ﬁer.spective view of the heater shown in Fig. 1, when

t; Fig. 4 is a logic diagramassociated with the

opeFijat 3 [llga bAITRISIcAdpeEBrecadw BF ﬂiellﬁ@te@%oﬁzhﬁnflﬁglt €I whEORIL;

in Fig. 1; and F|g.5|salo |aramassoc:|ated

wi t Rigt his aslogiorlingram associgied ‘ﬂggthsrop@ tempqriagre galiyation of the

c ion of the Preferred Enbodi nent

h%‘?%r@?éx?ﬁg@% Ezmd 1 to 3 there is shown an enbodi nent
of Bigbbida ]mglqmagammmcmtecn‘ﬁlthdmml@p mgodemfithe heatesghown in Fig.
i nvention. The water heater 10 has a water tank 12, an
outer casing 14 and insulation 16 therebetween. |nside
the water tank 12, there is an electric s heating

first. 131%%&39%%? iqrepEfhe BresBirs b mbssinhant o
T
rocREE A e 350 F et M Piw Hhuui e B BeiSpfaisr hater 10

a@ﬁﬁﬂlﬁgﬂto thé prebetivrentiOn.alTsowhias héXtB 10d1ak aevdtar tahRdR, an outer
shown) ich is caonnected to the three | ev nsors

oS e ol fiogneeted  Goiie i g LSYEl RENSRLe ot

héfgg Eﬁ‘:ﬂ{énfl?S vﬂn&ﬁ AR a BwRPébikdMANes, aAfl fR§thRIcond and third level
conponents. The controller can control the energy

saneprp ), 220andrds teensctivigy c She wagr heaterddrdsnsiaclud esiagnennsing block
26 ﬁgeﬂé tﬁijeefIE\?épsé&SrstjU 88 1 f¥y£! sensors 20, 22 and 24

tenperature sensor. The water heater 10 al so
i nchnﬂjlwta 10 serhas RICE cqnirpHerABotshbnawhichliet oehtmed ®Ghe three

e rEeoneat D onf Oihuh et e apir o et b SR ipre kg, @ timer

aﬂd@ﬁmﬁm\tﬂbthe?\bcbrﬁboﬂeﬁtsmm ORIl chrecbrtiol tHa:Genergy supply to the
controller. The water heater 10 al so .i ncI ud

herdine ipi 45 dbeserisa (weienals rpivod roghe frpaleaplsgensors 20, 22 and 24
afPBL teufsehdde,_control ler, and outlet pipe, which

are not shown 1n Figs. 1to 3 for clarity purposes.
The water heater 10 also includes a water inlet pipe 28 with an inlet elbow 30. The

1

elbow 30, and thus the pipe 28, is supplied with mains water through a solenoid operated
inlet valve (not shown), which is also controlled by the controller. "The water heater 10
also includes a solenoid operated outlet valve, which is also controlled by the controller,
and outlet pipe, which are not shown in Figs. 1 to 3 for clarity purposes.

A method of determining an operating water temperature (ie. calibrating) for the
water heater 10 will now be described in conjunction with Fig. 4 which represents the
basic steps 40, 42, 44 and 46 of the method.

The first step 40 of the method occurs after the heater 10 has been installed and
comprises the tank 12 being filled with water 32 until the level reaches that of the first
level sensor 20. This amount of the water 32 is sufficient to immerse the coiled end 18a

of the heating element 18.
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A nethod of determ ning an operating water tenperature

(ie. calibrating) for the water heater 10 will now be
waele®sosdzexl i n conjunction with Fig. 4 which reptEa382105/000286

the o basic steps 40, 42, 44 and 46 of the nethod. The

first step 40 of the nethod Sccurs after the heater 10

has been installed and conprises the tank 12 bei ng

filled with water 32 until the |evel reaches that of

t heAs indinatdddn step<i@nthercomtller Hien caergisgs thetheptieg ¢lemant 38 to heat
[ .
thk §raPdf bgcg%{ed 8. ATRAiEfted 14 ﬁglf%ag t%ag@aﬁseé W this
tempaﬁamb fard feeiodefdqisaeads ihnorderds satgratd thetandk 128A14th heat.
er to 95C a as i ndi ca

e Rl R biep A tidp 95! o e sp@rarioh pefad fieat AT 5% then

hdﬂ%' t0 @oﬂfng%ﬂn%@ §90dscond tlﬁfeqﬁhoﬂ @n@ tHelodir6114ri® ricebidstRe
heat. "As indicated in step at the end of thjs

m@aﬂmmawat@n tqanrrgbre Rechag B is lgasqrf@n% RaRicibat e heating lement 18
cal ol tﬂﬁvgf& g% p?xg{: gbrtgg ?rﬁglgpgﬁ 5 e DG rséé?)‘ﬁd?@fio& B&A that but the

contro max!i num wat er erature
temalahﬂfd of beiling watgroernains cctmtanbmtlltaﬂathe whisr h@a%hmlﬁgi away.

eI e n t he t
B 68 oF R R et QBT IRl earoliafih b My semperature
rehdliiléﬂeﬁlﬁich 11 bk tb@bcbblllﬁgpm:ﬁlt for t}feeiﬂfﬁbslﬁleﬁe ngﬁdi?(bnsunheﬂe the heater
a t he, wat er, s bo At. the end of t 90 .
1 Chasdis sralien TRE CRSTRLREN LI SHths G5ar i P Hppe or set point
ofttﬁmfe?hb‘ét@r f@ﬁthgelo%h&lﬁiew&éd Rl $oiRQi | i ng poi nt

the atnmospheric conditions where the heater 10 has
beewhm hisraldmatiopproessmhasdnitearplagelthe waienhaater khwill then continue

to%?ﬁ%@%u@%&é ?%%Jg[:m? lgl?eg %ll]glltvrx;gf F};eﬂ%é’\@é ée %E%ﬁhgﬂ the

tanlall 2 lorithtvaier yrtid dersachies thetsedoad waterdevel kenson24 (sebdag.el) and at a

1 ill th n cantinu nd eat . °
copizplibd i r P el Bk reiiaeen 2R el 1B 1o Y Gbejow the set
potftctembératiré € WA hel watét B(hre‘é@ﬁe@ lthdﬂ&t pbmt tenfpé%ﬁhe Sth& hilet valve 32

second water | evel sensor and at

opesn eRbliews walertomte thegank 1%61@tﬂaﬂuF]E>WT’PWé ﬂ%af@@i)e%azuﬁ'erpf the water
drB E34@HK ow4hd %’ggﬁﬁﬁ Fend@h@vy ta'ﬂ? tinfd drBBé fbtmore than 3°C below the

nper at ur e. he water 30 feaches the set point
set pmpeﬁlatmﬂleévatlmm sl cdosed and/the mat@pb(hslkaml talhegiwp tgatherset point

te%n% v IUDEug%% %}ﬁ? Eillﬁ%é% \e c%ﬁgg]gclg@gx ‘?seg E}ﬁe heathg element to

opwatélht IOO%pbWemater at any time drops to nore than 30C

beI w t he set t the inlet .val | osed
el s g rter R Bliatoes “Hede fg 16 DRe SUPrpEnmelod. Firsly,

thE %eﬁsﬁ@én@é Erontbiid IGiter b Snoktidr id 1@ apLEdneidtentl eS&endng thesxact

energi ses the heating elenent to operate at 100%
aqsuwRey of thedeaperpbirg Meassing daﬂ%wﬂlzfgésn gei @ﬁﬁglswrﬁrﬂml as long
asHROUEiEH s SR, ’Pﬁlr ttﬁ@ﬁerfc}:rfnﬁﬁéé ¥ thd REAGEL H{'/JW §&ual boiling

from one heater I's al ways consi st ent
p@eicie ativays cbtmstewa d‘touahb'uiﬂla operaﬁng Wetet temperaitugrie always

j ut i Lo, t he

mglfﬁ?%lljer aqgregaée‘{}f glﬂﬁe to tile ac 0111ng p01h g3l file aict%apﬁ)c;iling point is firstly

determined by the heater. Fifthly, no compromises in performance are required to
achieve optimum performance at different sites having different atmospheric conditions.
Sixthly, no external adjustment is required to achieve optimum performance and no
skilled service technician is required for optimum performance. The above advantages
also lead to lower cost to the user, reduced energy consumption as over boil conditions

are prevented and overall improved customer satisfaction.
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as the device is stable. Thirdly, the performance of

the heater relative to actual boiling point is always
weonsiosent . Fourthly, the operating water tenper/aveneg000286

is always maintai ned extrenely close to the

actual boi I i ng point as the actual boil i ng point is

firstly determned by the heater. Fifthly, no

conprom ses in performance are required to achieve

optxmnthnda@dp@ramagﬁ@ atatetibehier 0in & enssghsavingor sleep mode will

fer at nos RAl

novd iyt HECRER B SRR B 6P S h Bt e B SR 505 52 and
54 efittle netinddl | | ed service technl cian is required for

i TR PR I Rt F Ry L

conﬁ%ﬁér R6hikors BRALAS RSt Al EsiRESLHE 'lhbﬁﬂ'a@ﬂ Gut%t %Ne'(not shown) has
i nproved customer satisfaction. A method Stger ating

been laetivaseds rMaesnasticuialy, ﬂhaﬁoﬁﬁ@hﬁyﬂ%ﬂ?rﬂgh@he @egnqsio«uﬁvalve
1naé’ﬂ‘)1tb' if'9Y Q%t ﬂﬁsgétep(ﬁﬁé (%b %%%EHH]% fkféﬁtgw th Fig. 5 which

eséen 54 of t he net hod.
AsAs mdlnaa&tded step 581 i€ thes Bipt water ngtl@tonatmlhas pet qtelraicd fofr the

heat er. 10 t he. cont | er
selieg e P Et 1 o Vit EPPoE PR me e gy o SR bt
heaftR3 0 POPIaRGE invedteRekgy Mﬁvﬁlg)ﬁhbﬂd: (M eprthyde)] il Clpniernpbratuire of the
moni tors whether the period of valve inactivity is 2

watgy inghe fyakd 2 hag fllen iy bt ¢hE- set ting sel ected. As
' n&é &k iA s Ee)%ﬂ Re iHe vtfaﬁé‘r R eM@Ire hatbabifdd 44BLYSower is

has not operat for the selected time, then energy is
pulsedrto vzaelement 18 2 e s ufficienteraraintai the waltes dempératuigaterbout

o | [ |
64-Godihekian % Rt dn 4k 36 AR ARARARAE S EFRed the
sleepdnbidesisicahdetiad hmd thb oletmEHOIB. is Anerigisdd tabxinig the vmtﬁtﬁzaﬂack up to
once. the water_ tenperature h r.each 64C XVer..i s
its QHFAisg ‘Eob O TPty hevaler  pil Eaghihe el pSaing
tem{;&laﬁiralwﬁthhhﬁgdwg@m hﬁm@gsat ur e at about 640C. However,
and as i ndi cat ed n step he hot water outl et

v al Recadvanigges qfateetteepr@l%iﬁéiéﬁmhsé@b%e %ra ﬁé é@lt%ﬁ Anigtly ngo pre-
pro?)aﬁﬂi‘?&f tirhB 15 FedRited. gSeQ@gn&I? & éﬂ&nﬁ 146 ;b%ltuﬁ‘@& KTiRdly, the

I'ts operating set point. Typica t e wat er
systeil is faramote el foether vedt. diwrthty, anergms@nagwe avhlt:\mdmmth an

The adv nta es of the ee
i b sneriy G LSy LB BRI bose] focp SR T2,
healRh @Glﬁsiﬂﬂﬁt(i’oﬂsiafﬁi‘tﬁotiwmfﬁﬁmﬂsdchs iReware isyhot Aallowxd &y dval to a
i nfl uen IS reqwrei:l1 Thirdly, the systemis far nore

tempPIRYIR)| e¥"ol?a°te|‘i‘égﬂ§’\§t meY AWMt y, energy savings are

aomeel’{e%%r)ib'alﬁ 138 a bSREFH nflle Wbbeﬁfi@t‘i Ghichas4dsab thereased energy
envi ronnent al greenhouse gases reductions. Lastly,

savingaps Wil bndpsgeibed badoW -ar e not conproni sed as the water
| SADGhA P QA R id BBtk RTBEH AR iehnpRLR S16! Ghlték
gro a may dccur.

remains constant whilst the water boils. Also, when the controller recognises that a
desired temperature has been reachhed and shuts off power to the element, hystexesis
normally causes the residual heat £iom the element to cause some over boiling and
therefore energy wastage. This cax be further complicated by the response time lag of the
controller.

In the heater 10, the controller recognises when the temperature of the wacter is

approaching the predetermined op erating temperature and begins to reduce the energy
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The heater 10 al so has a general node of operation
which |l eads to increased energy savings as will be

walewsosdresi bel ow. As stated earlier, when wat ePCT/AU2005/000286

brought to boil, the tenperat re of the water renmains
constant whilst the water boil Al so, when the
controll er recognises tfciata desi red tenperature has
been readi ed and shuts off power to the el enment,

app,lﬂsd éo thsickermant 18 Pyt anethee wvayhibe closerdbeavatee 32 i iodhe bhiling

cause sone r boiling and therefore
te&?&fg‘if \}\%:]tog’ﬁlé SFhPsY 11gﬁl%be further conplicated by the
r esmréparhbutﬁlﬂr athenfthé taek d01id filiéd erthe denondreratee betvel sélﬁpr 22 (see
control er reco ses when the t er ure of
i omp ARl REeY Gt SEmea B iR Vg 33 1 the tank

12 RIHREfa ks Wthﬁmj’cb&&h@ SetlpRidt €AY Ees ﬁ&lﬁt tﬁ@pé@ ﬁﬁhﬁbh&ﬂtd the

t he el ement . Put another way, the closer e wat
elsmentsl&lé r¢ch1ée<btsa 30% gf itemasiaum cepacke [Thisreyends ba @?@&ﬁr 10 from
ticularly, when the tank 12 is filled
%@ﬁgtﬁ}éc%giggﬁ%%ter | evel sensor 22 (see Fig. 2), the
c onFurthelr ewheswipp tankd 2fis Iﬁllleqb tovbe thinl witer levelsemsor 28 (sest Fig. 3), the

. t. 2 in.the t heat h
5ol ol ot B @, Tl BRSSP B e 12 and
pRY & Rtisdite operaffidicEMe valve820dak td évapoKbITUrwvarpagbiJence. The

This prevents the heater. 10 from.venti excessi ve
clamenint &8 PR &Pt to\pRETte 3 & SYupfdtsypayigup mﬂéaalp@mqéh?rﬁ. ynil the set
i{(ﬁ’lf e Iefa‘t’lﬁl? iSRAIRE. Phaly ze@hgﬂ e \x)?a}er téﬂﬁ?erétﬁfeeits WithitY®.4°% of the
pen or 20 second his allows a slight
sat‘pemt ihel pomgr stippliad ta thelelenzens A8 igneduasd i 1 0% of aisgraximum capacity
v wat er
R Bathse I mP AR kB BUAPR i Lol 19
2590 adﬁaﬁtagw@rmrrg facdl thiniard @i fololvd. Heirstyuthi inhethdtepreatides more

oi nt tenperature is _reached. F| IIy when th ter
e O COU 9 iocomsearige cppifian] Sesona: 1 Gefigdps reduced
pSHERIohSnptont MhethiaiBRInglst over Ecﬁlﬁ’&gﬁl%ghlisQn 18¥sRhmidepreration,
maxi mum capacity and supplied in pulses to maintain
minmahEpseyrce Wagageand-equetcr panigwalgihseter. The advant ages
ari ﬁ!ltggu H B0 vRhiforPia b8 hQlchiBYBwith 'rét@treh&’e totah?reféﬁteﬁo‘j
provi nore accurate tenperature control at the
embedinient i warddibe apmeclsed doidhase skitled inethe ert thai$he issiertion may be
lg@m@r (:onsungg1 The m nim sing of over boiling
Qjpd WnADY QO 19[S m geoeration, ninimal resource
wast age and a qui eter runni ng water heater. Although
the invention has been described with reference to a
preferred enbodi nent, it would be appreciated by those
skilled in the art that the invention nmay be enbodi ed
in many other fornms.Clains: 1. A nmethod of determ ning

an operating water tenperature for a boiling water
heat er,
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the nmethod including the follow ng steps: 5 (a) adding
water to a tank to a predetermned |evel; (b) heating

wao b@sws2es in the tank to approxi mately 95 degP@BaU2005/000286

Cel sius; (c) applying suffici ﬁnt heat to the water in
the tank so as to cause boil il g of the water in the

tank within a predetermned first period of tinme; (d)
nmeasuring the boiling water tenperature of the water

CGlaimshe tank; and o (e) subtracting a predeternned
tenperature fromthe boiling water tenperature

nmeasured in step (d) to arrive at the operating water

1t enpenethod ef d@ernfinmgrantopeciting wateaitenggkratnrecfoanrbailing@wdter heater,

further.includin he step of maintaining the water in
ﬂ{%@etp‘éiwcﬁidl%wg%i%%ﬁ?&% degrees Celsius for a

pr e(zt eadﬂiﬂgebaﬁe@@&m&nnwhgfédeﬂ‘enhinealebet;vveen steps (b)

and (c). s. 3. The nethod as clained in claim2, .

whef®i nheatimerthe watepdhe bl apIRMBYR KPR SaET5RS (oS

ti ngcgar %\P{i}fg%ﬁfﬂ%ﬂ?hé’at 9%%13 Rehtcraf) IRAGAINES as to cause boiling of the

respeécti ne et as clainmed in claiml,
water 3) thettenlewithineeprpdetetotiradfinsiepbriod b éimet ur e subt r act ed

in ep._(e).is 1.5 .degrees. Celsius. 5 A wale er
Gl o ncBtusis 5% PR NEER et o e GplfFhEindiER Sha

t he (d)eabwbtradting g ptedetegninad veaipRratin@fiom thecbuslin g wasrserperature
t he fer t eratfure . of the water in the tank; a

mepsapd Me3iep (iR PRy C AbLA SPEAHRE WSt R Fhe wat er i n
2t heThahetida i8 Eﬁiirﬁé‘d Rl 8hY1, 98d dRHee R IRlifeeths istssh oft MGintaining the

heati ng neans al so bei % adapted to apply sufficient )
wateatn the takeatgaproxitaelyl9d degieks Selsis forn pradeterrpiiedisagpnd period

. IV% L At ank within a predeterm ned first
Ogéﬁe% 0 hg{eﬁé?b)vﬁlgl@in the operating water
3t enfiae atethiod asfclditned wadlaim 2,svidngin theaSnst &l dwoothdl pgedeter@ined
t enper.at ure m nus. a predet ined tenperatyre. 0 6.
poRuR Rt tar® s apgprissdy 50 FREI D NE Bl o 1 pe
4heatThatheRANS clfimad socladaptest 3, wheplinti@i preddi@ nitidibe tenherature
the tank at approxi mat elpy](§95 degrees Celsius for a

£

S'ﬁh’f@ﬁ@é‘flﬁ‘ieﬂé@ 1§ééd1?§reﬁ% tSof time, prior to the
sheah DgteBaRs aaelﬁled/tor&témﬁﬁél & @&katmg%até&e&-a%ag@%g@eIh@ater

‘the tank so as to cause boiling of The water
inchrdingsi t hin a predetermned first period of tine.?7.
The r..heater as clained in claim®6, wherein the
fi r%}%%egéarg(écond pr edet er m ned

means to measure the water temperature of the water in the tank;

a timer; and

heating means adapted to heat the water in the tank to approximately 95 degrees
Celsius, the heating means also being adapted to apply sufficient heat to the water in the
tank so as to cause boiling of the water in the tank within a predeterimined first period of
time,

wherein the operating water temperature of the water is the measured boiling water
temperature minus a predetermined temperature.
6.  The water heater as claimed in claim 5, wherein the heating means is also adapted
to maintain the water in the tank at approximately 95 degrees Celsius for a predetermined
second period of time, prior to the heating means applying sufficient heat to the water in
the tank so as to cause boiling of the water in the tank within a predetermined first period

of time.
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periods of time are approxi mtely 90 and 120 seconds
respectively. 8. The water heater as clainmed in claim

wW®2006/088205, wherein the predeterm ned tenperatBPCEAU2005/000286

subtracted is 1.5 degrees Celsjus. 9. The water heater
as clainmed in any one of cl ailfs 5 to 8, wherein the
heater also includes a controller adapted to control

t he heati n%prreans in response to input fromthe timer i
Tand/Tbe wates heatapess daimed imelaiy 6i wherawdhe first and Acepndiyedetermined

. r.af | ; i: di ng the
plipRRAd 28 aPbRintlirl 98RE 126 Dol RYSlEL) (1 1O
8pr edat evandr heatet svedhime( i) clam 53 6 o1 Higvlidnein thenprqaetermihed
since water was. |.a di spensed fromthe water tank;
CCIPRPTRISC § tr?ﬂgﬁolnféﬁr%eﬁ SIS peri od reaches a

opr eqat Qfabdr Mestet AdBaintel O ak L oMYV Mtaiya 586 SNRBELIA IR RSl also
fromthe tank until the water in the tanT( cools to a

insludes e spnirelta adempbiosogiel thy hestmganeadsiricspnse taepy from the
: ' : appl yi ng sufficient
tlﬁgegtgﬁé/gla{t egé%gtﬁﬁeét%ﬁgﬂé ank $0 as to maintain the
10enpemethod of opertting avarater heatert the neiidd iapluding thetfellgwing steps:

t he predeterm.ned tenperature. 11...The nethod as

cl ai ﬁ@&%ﬁwge’r aé?r Ofd?l%earpgfa e%?rﬁgnegrlgxéegt erm ned

t enpep)ahomitoring thdme pedodisigcewatcOrhsiastisdispedsed fi@m the water tank;
thod as clained in claim 10 or 11, wherein the

ag“ifedeterm ned time period is about 2 or 4 hours. 13.

The ®tiPed Bshitrd iR péibCledtt®s 4 PredbierRined 4B hEh Femoving

the method al so includes the step of returning the .

wateatheatingoenerdyl froro ks tanlpuntilithe watgptrths éankicngl e teaa piggetermined

n_di 4 . ' i.ng: .

RS RS L 0L Sl B P

stfifioient heat taathk watertin thertanlosanasto tnminthineghé¢ tempepeturodf the water in

since water s l.ast di spens fromthe water tank;

rdcantoo sl o R bredle R ERET (e S Ene v o | 1t he

11 ankhe aftthdieiclAtiedBA¢18int 00,REdreih iR prededémiiAed fenperiidre is about

wherein, if the nonitored tine period reaches a

66@5%@%@?#%% time, energy is renoved fromthe heating

19 2Rfe WYk, r(}ieagréiiail‘f’@& & clhith 166r { ARheRRPUR dre® tBrmined time period is

predeterm
about 2 or 4 hours.

13. The method as claimed in claim 10, 11 or 12, wherein the method also includes the
step of returning the heater to full power operation upon sensing that water has been
dispensed.
14. A water heater including:

a water tank;

means to sense when water is dispensed from the tank;

a timer to monitor the time period since water was last dispensed from the water
tank;

means to measure the temperature of the water in the tank; and

heating means to heat the water in the tank,

wherein, if the monitored time period reaches a predetermined time, energy is
removed from the heating means until the water in the tank cools to a predetermined
temperature which is above a temperature where bacterial growth can occur, and

thereafter the heating means applies sufficient heat to the water in the tank so as to



10

15

20

25

30

tenperature which is above a tenperature where
bacterial growh can occur, and thereafter the heating
woreanesappl i es sufficient heat to the water inP¢TaU2@sk00286
so as tomaintain the tenperatyre of the water in the
tank approxi mately at the prelgeterrri ned tenperature.
15. The water heater is clainmed in claim 14, wherein
the predeterm ned tenperature is about 64 degrees
m@eitain dlse temperatire ofithieveaterds th tanlnanprommeitelyrat the predetgrmined
wherein the predetermned tine period is about 2 or 4
teﬁn SF§W617. The nethod as clainmed in claim14, 15 or
13.6, Thevaien hedier ibehimred insclanalpt, edietein the tptedettxnihed temperature is

ower operation upon sensing that water has been
a‘gquggéﬁggf&?s 9sil§he et hod as claimed in any one of

16! aTH® mbthol Qs bBim¥BRY @iif 146 15 ¥hereirtthepredétbsiRsd Bime period is
control |l er adapted to control the heating nmeans in

s gOHddIops- i nput from the timer and/or the sensing
1?{;?22% og{ogras i PIRSLR 14, qﬁ 3 "iié,%lﬁe?ﬂrelr%ﬁ\%%tg}% ad‘gpted to return

operating a water heater,
ta fudllpesien gpdrhttorf widncwnsmg aewster ia)beanidispgnswak er to a

ank. to redeterm ned |l evel.. (b i ng heat, t he
18 ti];e g}teﬁlé)ﬁfars rcgim (ﬂllg.rﬂély OPS\()gFla s(ﬁ t%gldilf iv?l}ﬁrem the ﬁeatter also
ineherideh esttdIRE aduptedto iconipsirthé hikaging Sneafditnfdpose)to agfrlit fim the
.heat qt/o he water at a,second energy |eve], |ower than
tipgpand/eithe giistigymeans and/of {Be {tYmRErdBETHEA I BEPAN ned

19t Ry SBHPET GidMtfe W abKealdr e hdtholliihSTudM @S TN RE Rteps:
wat er tenperature,” i s reached. 20. The nethod as
cl ai frddaddingwalentolptankires piedeterveinpebleriold al so i ncl udes

h i :
| ovelt) Fstls PERL e NER 2l St Encth Bop bnft 4 B Predgeilthed
whiter tethperadetierstingdd wat er tenperature, higher than the

secon det erm ned ter tenperature, .i,s reached.
20 bRt fLBE Pal o s4eoRK Speplsveryianer fion e fist energy
18T, (Xl AdeB6hd predatelasinddWatst Rhpefanad difide@ah thefidshfredetermined

water at a fourth energy level, |ower than the third
wates fegpperatyis) is reashed- a fourth predeterm ned water

, 1 . t t I 1.
26 EPRE Aletof as RIaBh&S in 1 @/hszi_ eI{ ﬁr:lgt eggsg gfsmlﬁl&gdégarlhﬁ Etep of

t'enperature, I's reached. 22. clai me _
adsling heat & the@vater ap4 thixdhenergyrievdllofvier fian éhe seppntieneigyilevel, until a

o PR 3ERE g RS P 250 e e
temtperaure, isheached.st predeternmi ned water tenperature is
Zﬁbo’%e 121’16’8‘160 ragg aing:ee(i i%i clllaslmeG()l, gv\ﬁe;eri]ne th\év%ge%ﬁog %?sto?rﬁéhsldes the step of
adding heat to the water at a fourth energy level, lower than the third energy level, until a
fourth predetermined water temperature, higher than the third predetermined water
temperature, is reached.

22. The method as claimed in claim 19, 20 or 21, wherein the first energy level is the
full power capacity of the water heater.

23. The method as claimed in any one of claims 19 to 22, wherein the first
predetermined water temperature is about 2 degrees Celsius below the water heater's
desired operating temperature.

24. The method as claimed in any one of claims 19 to 23, wherein the second energy

level is about 50% of the full power capacity of the water heater.
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desired operating tenperature. 24. The nethod as
clainmed in any one of clains 19 to 23, wherein the

W@ ewongB2eher gy | evel is about 50% of the full PCN&D2005/000286

capacity of the water heater.25. The nmethod as cl ai ned
in any one of clainms 19 to 244 wherein the second
predeterm ned water tenperature is about 1 degree

Cel sius bel ow the water heater's desired operating
2§.enPee method as 2himathia angono af eleimed 1 weedd i wheaein theeccond

clal ns. 20 t 5 r.ei ir e ' '
PS80 g e St sk G b Y G hosers
d&ﬁﬁ&epma@&aﬁﬁﬁenmﬁeﬁod ﬁs glaingd in anydone of clains

20 to 26, erein e thir redet ermined wate ;

26.enplet metiod a5 slagpert n ang oge gf Elégnéq 0123 BTEH the,hird energy level

iSMBHEI2 ‘811 §owr @Paanesrahd Rateh REmR&GS.at ure. 28. The
1Svrf%t hod%g”gﬁ%af?ngd in g%yggc{}e of cel ains 21to 27

2hheTl¢ methiod a5 claimed isrpay @pe PEGleims 20 i twheysmdhe thied

Pl OUE PRl A LEASER R Bl p 8y S vestors
desired gyerheneteniperapureyvi ded i n pul ses. 30. A water heater

including: .a ter,tank; ne .to re the
28 ool P o0 35 F TR VRARo0F A RS 202 i i B Ay cnerey
1v8IEL abEht TOSYSE thel Nt Selvdr@apiily DE ROk itvehyatyar i abl e heat

to the water in the tank, wherein the heating nean

. . ] . g 1S . .

2% peThe wsthed ag climed 1%@?”9%/3’ PdgEsn thedpyrth epprgyilevel is provided in
pgﬁggeternined wat er tenperature is reached whereafter

the heating neans operates at a second energy |evel,
30.owArwaterheatenincluding: energy | evel, until a second

predet erm ned water tenperature, higher than the first

pred%?@%ﬁf%@ﬂ wat er tenperature, is reached. 31. The

wat emelgath @licassre thaiempdrature of thienwa€r, inthe taikn ande

heating means |s al so adapfed to operate at, .a.thir .

ener i0steRle Peating fasans Adp o a0 SelRbi v gtiabIg bept to the water in
thehdd, @ third predeterm ned water tenperature, higher

than the second predeterm ned water tenmperature, is

r eacwhereirgthe hyptingneass opewates ot afrst Frargy/deel uatibe Arss1,
plBEfhiled el SR TaE Rt Th e O BEatt MREie Tt ata
s¢cond Energntevel, dowWaptinanthe fiet enapyriavelj uniak e se¢oadppeedeternaned water

tq%?a&érg%lggﬂerttﬂaen tthg Iﬁl}& p?erd%ge%%{eﬁivpeﬁgr tg\r%tpeehtar%,ngerggc 24

31. The water heater as claimed in claim 30, wherein the heating means is also adapted

to operate at a third energy level, lower than the second energy level, until a third
predetermined water temperature, higher than the second predetermined water
temperature, is reached.

32. The water heater as claimed in claim 31, wherein the heating means is also adapted
to operate at a fourth energy level, lower than the third energy level, until a fourth
predetermined water temperature, higher than the third predetermined water temperature,
is reached.

33. The water heater as claimed in claim 30, 31 or 32, wherein the first energy level is
the full power capacity of the water heater.

34. The water heater as claimed in any one of claims 30 to 33, wherein the first
predetermined water temperature is about 2 degrees Celsius below the water heater's

desired operating temperature.
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33. The water heater as clainmed in claim30, 31 or 32,
wherein the first energy level is the full power

we 2paos2ys of the water heater. 34. The wat er hREI/aD25/000286

claimed in any one of clains 30 t o 33, wherein the
first predeterm ned water terperature is about 2

degrees Cel sius bel ow the water heater's desired
operating tenperature.35. The water heater as clained
3fn Zhe wotes hedterdsalaimedin any @ of whaimsi 39 to3d, whersinithe second

oGR8 BieLF SF Dy OGHE R ar g ORI ERRE Y O

3any Thaevatdr hehtar srladfed i iy, onsteficdaimstIdeo SS¢c ovherein the second

redeterni ned water tenperatuyeis out degr ee ,
lsa e afatan e siedr dpad dicetss CaRs Ao ratgy heater'
dgﬁﬁg%?&taﬁhgten%?aanﬁl@e wat er heater as clainmed in any
one of clarns 31 to 36, wherein the third energy |evel

37s dbewater hogter asiclpamed, 11 anyoweof €Apasi tlyio 30, Whercimtherthird energy
0 3 j i-n.any one of

IIRES Shou S0 e W Bt ap Ry BT efic Rt B Bt o

38.eniibe atter deaterdsoltimedimeyraesf Ciisisid thS7owheiven tmtthird

heater: s.desired operating.t erat ure. 39. The ter ,
PROREEPingd e PR b o SRR s Doy B8 Wittt
d¥dinet @peratiig tdngperdtireener gy | evel is about 10%f the

ful] power capaci Ey of . the wat %r heat er. 40. The water
3theat Be WakeT brafpiaslqimed nany oy of ghamsis toRé, hereithe fourth
eiRD8Y el 84Bbut 1994 1ANS HEChdwWer EH}%a'%ﬁﬁf ofifte white NeRLET

heater as clainmed in any one of clains 30 to 40, ) )
40 ehe waten beaterasshaimpd in ¢lpiol 3R ashereindhe fairthegnergy level is provided
ﬁﬁﬂﬁ edto control the heating neans in response to

I'nput” fromthe tenperature neasuri ng neans.

41. The water heater as claimed in any one of claims 30 to 40, wherein the heater also

includes a controller adapted to control the heating means in response to input from the

temperature measuring means.



