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WD 2009/ 121138PCT/ AU2009/ 000402 1 FLOW CONTRCL DEVI CE
AND FLOW CONTRCL METHOD Techni cal Field The

w@e@emanrl3s nventi on relates to flow control devPCEAU2000/000402

nore particularly to fl ow control devices that

regul ate the flow of water from a mains supply to a

water use 5l ocation, such as a domestic or comrerci al

pre [ [
CorhEaT, CONPROLHEVICE ARIPFLOW CONTRPE WETHOD
mai ns water supply nmerely by a nmeter and an isol ation

valve (tap). It is al so TesHAitdl Fieldutl ets (taps)
within the prem ses to be provided with water

1 est r | Bhe preseptinvertion rslagisdo iflow eaitrol deyiedsand snare pamtisularly to

f water consupmed. The abave di scussed systens suffer
g el RV R Ta e RYE T R oG A B AR B TIPPY (g2 water use
18198 Suchhs bRRRGEESHr QphmBrclal BfentiB®. Premi ses, it _
cannot easily be detected. Particularly if the leak is
visual ly not observable, then it may be sone

consi derabl e ti me bBackgraurd bEthe Invendiarct ed. 15Stil |

further, .the above watey,supply systens suffer. from .
e Debmital AR AT i ot B PriSt AT coRicriErp Bimains water
: by ¢ .
PR BBy PinclEPabd B SBlarichlySfe, (). |11 AIRY EGtkBA for outlets (1aps)
withisubhsp@ntisealtd Pe providedreittewater testritionnevioés totaid alredecing the
di sadvgnt ages. 20Summary of the Invention There is
wlwpe gt wateR spnsumed- wat er f1 ow control devi ce

| N Uty ARBINES ool QIS Bl he kot MRIR/ AR leak

a plurality o arranged in para

- qvotr) €61t exdniple inhtRe sated netwdrk of heqirsttises ittdanhbiasasily berletected.

25a programeabl e control |l er operatively associated. .
Rartignlaghy ifithe lgak is vsyadlyet observable, then it may be some considerable time

before the leak is detected.
Still further, the above water supply systems suffer from the disadvantage that

the supply cannot be remotely controlled nor monitored.

Object of the Invention
It is the object of the present invention to overcome or substantially ameliorate at

least one of the above disadvantages.

Summary of the Invention

There is disclosed herein a water flow control device including:

a conduit for connection to a water supply;

a plurality of valves arranged in parallel and connected to the conduit to receive
water therefrom; '

a programmable controller operatively associated with the valves to cause
operation thereof between a closed and an open configuration; and

a water outlet conduit connected to each of the valves to receive water therefrom

when the valves are in the open configuration.
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operation thereof between a closed and an open
configuration; and a water outlet conduit

w@omnaziiesl to each of the valves to recei ve WaP@T/AU2009/000402

therefrom when the valves are g n the open
configuration. WD 2009/121138PCT/ AU2009/ 000402 2
Preferably, the device further conprises a pressure

sensorPrdferatdy rthadevite fubthevainyesean greopee sd¢risuedgwnstream of the
associated with the controller to provide a signal
Yahes@ng opgrafively agsocisted with the spatsaligr do prawids & %}&?ﬁl dhergtp dndicative

(}’ﬁba}{&ﬁ%?ﬂlﬁefd‘fgmk%am ol?ﬁ} c{;% &e further conprises a

ream o e valves 5and to provide a

si gnal preferdtlg thOaévied futhed dughipiiabs ¥ BoRfméteodowivtoadidr the valves
t he val ves. Pr ef er ablél t he device further
1

angrip prevede asighalde thegeatrpllenin é@tweu ctftﬂmthocpmhéh¢ valves.

associated ,w t correspond nd .

ot gttt B LERRAAERRRO NI ohd Aol palftic Eperatively
£969Mkd with a correspondirgl (et \)é:lve%tanh ﬁﬁrﬁﬁ% 'H%t\%éﬁ%e Qhter supply
the val ves couples the water supply to the outl et

anddbedutiet conduitn unrestricted coupling. Preferably,

t he deyi ef rt er. conpyr ont r ol
Focor IBteRRA o ek SRS OF Phevalird coeb R EsyPly o the outle
%ﬁﬁﬁ@laﬂa‘?{uxﬁ&n‘}&l&&@o phﬁ device to detect a demand for

wat er at the outl et sup%ly and to selectively open at
| east Rmﬁtra:tﬂy,tthedw\ad:a/ﬁmthémonmrfsbs stomirced qbatgrarrﬁre’@dded within the

periqd of tine, sbec to detection of
«whellenand eef@?ﬁs{%hie gx .thwgp lqéaﬁﬁléﬁe the dvicg tP&?teG? a d¢rgand for

WhteSht t?é ﬁwﬂi-’ett Sh g?ﬁde e e%ﬁ g{er{?t le Po&@&ﬁﬁé erl‘gl:s}’ for a first

open a east ves 1T0or a secon

Iﬁé&dﬁhﬁﬁé’d Peetbdasitings) aﬁxﬂ sitbij¢ge to detection oPaebatimiedyiemahé for water
device further conprises a nodem device operatively
9&&6& sxpigation ofithafirshpredesprmpined periadyf sines, tejeclegtiyaly apen at least

ﬁ}eer aglle%aw%g rfc?rtaeseggxfd r%‘étér?llm&f % eriod of ti é

COnpri se comran % nodi fy the

pr edetﬁéf&dlﬂﬁ tH@ﬂé\ﬁ@beuEtﬂemOrﬁprﬁBs 2ndden RPRB opldtitelpassociated
t he val ves. Preferably, the device further

withrihe coatroler tp mceﬁdea@enab?a@p@m toeqwraé@ thesoatrelderwi t h t he

contrall er ,yi an _oper at or ch operatin .
oor andtrefitanty. Tt el SR Srhardt0 niifdRe BRAGRIHAR periods
mﬁﬁéma@@ﬁﬁh@c@saﬁ%%@em suppl ying water froma

wat er supply to an outlet conduit, said nethod

conpr i refegabinahe depee fuftheX®fupres m:mtem@ca opemtively Associated with
the controqlter Lgewl%lél Iar? topcg,:rgtr(])(r:l gallr} change operating parameters of the controller.

There is further disclosed herein a method of supplying water from a water
supply to an outlet conduit, said method comprising the steps of:

(a) detecting a demand for water at the outlet conduit;

(b) opening a first valve coupling the water supply to the outlet conduit via
a first restriction for at least a first period of time; and

(c) at an expiry of the first period, detecting a continued demand for water
and opening a second valve coupling to the water supply to the outlet conduit for a second
period of time.

Preferably, the method further comprises detecting at least substantial cessation

of flow in the outlet conduit and closing the or each valve in response thereto.
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(b) opening a first valve coupling the water supply to
the outlet conduit via a first restriction for at

WO emwsti238 i rst period of time; and (BOT/AU2(00/000402

expiry of the first period, dejecting a continued
demand for water and opening a second val ve coupling
to the water supply to the outlet conduit for a second

30per i mefepdbly,ith@second valve ¥ ®bcsiabd withalkecon@tfiwdrestriction, said
further conprises detecting at |east substanti al

wethoddurdier epmprising:i n t he outlet conduit and cl osing

h h | N h ... WO )
20007 1615 5895 Atpinoet BEagaaa geriod, Yelopipg s gontjued dpmand for

weePMl HRhM d third ¥aRe adfoffn Yl nrRstFiee@RBuplin@between the water
restriction, said nethod further conprising: (d)at an

swplyrty the outlebcaslugnd peri od, detecting a continued

d f d. [ hird .val

oo kBt AR B Rl e o
5suppl prefeatif &tepUh) EmGRRE Hidectidg a?@ir%? aPhessr& ®ithiH thd outlet
valve 1s opened ' for athird period of tine.

d&mdbigr abl y, step (a) conprises detecting a drop in
pressure wi thin the outlet conduit, ) )
Pr ef erlfepably.fhe deipcting o gteprchqamprises dtesifngiadiaw of water in the
@ﬁe?&'idcﬂg a flow of water in the ooutlet conduit.

ere I's yet further disclosed herein a nethod of

det ectThuge B yeefitthendiselbssd Isysh amehotdfadbtdctingn leaktih fater system
conduit; said nethod conprising the steps of: opening
epupladiie ap guileticandwt; waidanctBeghemyprising the skt PEt condui t

to pres [ e ' ;. .

at o el RE Byl St R gl q prgssurize the
#alewe, opening the valve and detecting a flow of water

in the outlet conduit; form ng a nessage

r epr es@odieg theeabg; | eak det ermination from any detected

Upon cP TSRS RO SL R AeT 50908 ERotal e SR fre valve and
di&tiglaMRw of water in the outlet conduit;
forming a message representative of leak determination from any detected flow.
Preferably, the message is at least displayed upon a display device operatively
associated with the valve.

Preferably, the message is transmitted to a user associated with the system.

Brief Description of the Drawings

A preferred form of the present invention will now be described by way of
example with reference to the accompanying drawings wherein:

Figure 1 is a schematic side elevation of a water supply to a premises such as a
domestic home;

| Figure 2 is a schematic diagram of a water flow control device employed in the

supply of Figure 1;

Figure 3 is a schematic electrical diagram showing items employed in the control
device of Figure 2;

Figure 4 is a schematic block diagram representation of a specific

implementation of the PLC and associated components;
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Preferably, the nessage is transmtted to a user
associated with the system Brief Description of the

WO@REN121] 38 A preferred form of the presePCT/AU2009/000402

invention will now be described by way of exanple wth
reference to the acconpanyi ng draw ngs wherein:
25Figure 1 is a schematic side elevation of a water

suppl yFigaress adlovs etrtsofalpragram chafigataddoheomerolliniggipesatidn of the
is a_schematic diagramof a water flow control device
@%Tﬂ?@&opﬁok%@uw y of Figure 1; Figure 3 is a

SChem b e €l SGL ahGab L RALAM SAPLAT! LEM SRS bebferation of

t he con

86 haratfiow ggmkd@blafgram representation of a specific
i mpl ementation of the PLC and associ at ed conponents

WO 2009/ 121138PCT/ AU2009/ 000402 4 gure 5is a
f1 ow chart Qﬁta&ecﬁp@gpalmtmf the Btpfparredcﬁmhqqlmem

oper at of the wat 0

71 our o s Sesbioh lealin AT R Eoep PR In e g
Sdr¥estiB d@el1Rg mm@haédtmocafmalh@w\awr @ﬁpﬁl%@Wb?@%ﬁ@&lt 26. The conduit
devi ce. SDetailed Description of the Preferred

Eﬁﬁid’ﬁmter to a flow pentroh detice dvpAypically, @mastémigisconhegtethe conduit
henai f@lly depicted in Fig. 1 is a donestic
?ﬁ‘ﬁ’mb onnected to a nains water supply 11 by a

condui As ¢&n i ??gz QOﬂBQ ‘db{uc8§7 dRiaes 5%11\6@191? of &8lvas, WHMM in this
control device Typically, a neter connects the

e:mimdhmbntﬁﬁcludestthmeszakym ¥2,18, addP6 Feevalves IR agxd 12, arct bannected to
a?nre]c}/ulgﬁetecozn%ugtq% blildnelgang o lﬂgvrvarleét;lgtlon de\(f?clze\é ﬁ% WhMH each permlt supply of
a portion of the nominal maximum flow to the dwelling 10. Desirably each of the
restriction devices operate for 25% of nominal flow. This may be achieved by reduced
cross-sectional area of connecting conduit between the valves 12 and 13 and the

conduit 18. The valve 14 couples to the conduit 18 via a unrestricted coupling (conduit)
and hence is able to supply the nominal maximum flow to the dwelling 10.

The valves 12, 13 and 14 are electrically operated and are controlled in operation
by a programmable logic controller (PLC) 17. The controller 17 opens and closes the
valves 12, 13 and 14 so that water flows from the conduit 26 to the conduit 16. As an
alternative to a PLC, a dedicated application specific integrated circuit (ASIC), or other
suitable embedded device, may be used.

The valves 12, 13 and 14 are arranged in parallel and are each connected to a
conduit 18 that extends to a flow meter 19 connected to the conduit 16. The flow
meter 19 provides an electric signal, delivered to the controller 17, that provides an
indication of the flow being delivered to the conduit 16.

A pressure sensor 20 is downstream of the valves 12, 13 and 14 and
communicates with the éonduit 18 to provide a signal indicative of the pressure in the
conduit 18. This signal from the sensor 20 is delivered to the controller 17. The sensor
can be a pressure switch (as illustrated) but is desirably a pressure transducer configured
to provide a variable signal to the PLC 17 indicative of the pressure in the outlet conduit

16.
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enbodi nent includes three valves 12, 13, and 14. The
val ves 12 and 13 are connected to an outlet conduit 16

wyoonazriss of flow restriction devices 15 whi chP@rali2009/000402

permt supply of a portion of ghe nom nal maximum fl ow
to the dwelling 10. Desirably each of the restriction
devi ces operate for 25% of nomnal flow This nay be
achi evadsdey in Erb 8 gptefebathipmgbers écdssamated svithaho€ontroller 17 an
conpectjng conduit between the valves 12 and 13 and
infretaggatitiiaf capgbe qfﬁe%vaweerf@r L efigare ¢ chBalls i ppegate the

' estricted coupling (conduit) and hence is
%Ob?gﬁ?@wéuppl y the nom nal maximumflow to the
dwel | ilng fhftherpreferred veis thkZonttSlleand id dpativety esbeiared with a GSM

operated and are controlled in operation~bé7a
Bedye AAHhab Providsgifer remets eneration obtl) coptrollemy. cHia medyle 22 may

7 d d .
TSN R
h6denf\32 aihydelc@nfigired €o berate Rlith otierddio q:ﬂiqﬁ@hc%)cellular telephone

application specific integrated circuit (ASI or
nstwierks sudht a3 (e oeaDMi e Hudksri ¢ dedieatsd tadiafsequency commiypgation

12, 13 d,14 . i n. | el
BT Rk e cpRaBHSe ot oShrintery PRSERon tishiidincth 53R Rlsihone
6k, fo? eﬁ%ﬁﬁ%ﬁﬁta&iﬁg Ei@uﬁ@e"?ééibg alRater il%pi}l AWhGRyet er

19 provides an electric signa eliver t'o the

Alberhatptelyg thel Mpdeh &2 mpayohd abefigened fordionatumcativn tihe witedw

bei ng. del i vered to the cqnduit 16. A pressure sensor
SFoniQiondan SEp LG e e G BEnwpsk miny beed oS appgopriate. In such a

iGRLRS ot | RoRhEMi RS, Be sibstidted
GRTPUAGERE PPN 48RS hihiginl o Ol b B qbpiled by
facgmilk.of ImemthRrogenbmbd&bficomtainioatord to t he
contraller ] The sensor. 30can he a _pressure sw

7. X tch
(as i | Theepedamdy, gniroller Ifemiterfase ¢ 1 avabyessien d & and 14, §w1tch 20 and

AR 0/ B PG S BV EE! RS A5t S
iaclndinigta mMEs pOWEY sLPpI3IBPE A2 BA-0H 04 02a Solar panel 2R
seen in Fig. 3, preferably, there is associated with

t he cdntopefatien of thegaboypdeseribgdedeyicet3awhem thepris noarnterydemand
an oper,ator ,to,,confi gure,th ntr.al,l er and rate
§Eneranet Y, Bp oy Py 1) fhelvalves T2, (3 and B4t of836d. | BOWACS pressure
&S 0hé 86nduit 18SwRIRE ideh¥ by tBS S@ebrE® dif therd ista Ie8Miownstream of

the valves 12, 13 and 14, a drop in pressure in the conduit 18 can be detected by the

sensor 20. This information can then be displayed by the controller 17 through the
interface 21 so that the leaks can be addressed.

When all water outlets of the dwelling 10 have been closed for a set period of
time, a simple leak test may also be performed. After this set period of time at least one
or more of the valves 12, 13 or 14 is opened. If there is a leak then water will flow
through the flow meter 19 thereby indicating a leak. This operation can be performed via
the interface 21 and/or via the modem 22.

When demand in the dwelling 10 is generated, the pressure switch 20 detects a
pressure drop in the conduit 18 and conveys this to the controller 17. The controller 17
opens a selected one or more of the valves 12, 13 or 14 so that water flows to the conduit

16. The flow rate can also be monitored. The sequence and number of valves 12, 13 and
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5 nodul e 22 that provides for renote operation of the

controller 17. The nodul e 22 may operate according to
W@rwImeiB8 a GSM cel | ul ar tel ephone network. PCT/AU2009/000402

Al ternatively, the nodem 22 ngy be configured to

operate with other radio frequency cellular tel ephone

net wor ks such as 3G or CDVA. Further, a dedicated

Haspeaed cantheanitored consninthe demand obitie mwafﬂmgki@ d?mfengupleﬁwhen

for proprietary operation distinct froma, pub

degagg rlﬁawetlai@ Abtmeranple perhapsayalye! 3 spd/en ‘tahﬁ lr?rgls opened to provide
A?lftlnlﬁgf H{ a CW les g@/BJ' Mlcgeldgég% {the valye f14 would be
erna |ve Y, e configure
dpefigdini cation via a mnred connection to a public
smntched t el ephone network may be used as appropriate.

I'n s u cﬂ’il”afuétbmfpghﬁ @hqvgnﬂowa é@tmfd“smgalsp eapdie|coptolded remotely by

MRS SO R R S . i

tHRARIRNAS ex&RBEd Bbh Siip éﬂy cail Y Blotlaieor 2dduc¥ @V M@peration bBthe valves
and 14, switch 20 and flow neter 19 can receive power

12 dPrandy4. oﬁ@ll Gurthep the @$Manndm eould be posdeto tnprpitideta regarding

L B PR PRt b P g 55 Yo
descrifged) 4RVWsGErdRmediGh 6%&?3&1&&13\%% cHEORBAPLC) 50 that

generated by the dwelling e valves 12, 13 and 1
ma;ebe;hxe:deml thetdomaag@menis eﬁEus ol ®0B. ERtiesRIsC 556 irtcheles e muigict-controller

SRR RIS SOREH e HE it VERS somedtipniisind s read Sorgigction 66
"ﬁﬁ? g 611&{1?1&8 csgt?awrtto i]o%d%alﬂng%aﬂfetﬁésihg. Hx?echglg 64 to the timer
. 'S I'n i spl ayed by

sen or ormation can then

jdhend pndetexk heexpliratioh od tgintiteeria theebfudtior $6.S A reldidbnlly gemory
| eaks can be addressed. Wen all water outlets of the

@BY1) ﬁw provided/t© syarly te thsmisre-6pntgolles 52 yiarg eanggtions36 with basic
qrﬂg'g cgqmn%ahs o;?é?{n‘it‘?ﬁg ?}?ﬁar%@llt?o% eﬂx% spa?m O5ﬂﬁg }’Lq?ds "A flash

perlo ne or

rdadore 3cc3e8s mémoff (RAM) 58 ehewE doupléd fohké ﬁu¢r6 canir@laéf Soheaa
water wil | rowthrouE the flow nmeter 19 thereby

bl@ﬁcéwnalr@s 841 dak flagth pretsad tostore:a qvérayemlcnrwam\h.‘/awhwh

d/ th d
e el TR o 100 B o TR Bl MV GRR o e
RB/iELARGhSIR, ARIRE AKSATFestE ABmieN 0lIFFiL ANGdmrh&rcAM Premises for
conveys this to the controller 17. The control ler 17

axpapte. dt saibservediinghis regardthas thyf canimeervial premises could bey for

14 t hat t fl t duit 16. fl
Sampe, Aqmglergomonsait Tt Berel GrasBal oA stk Hoer gk offige

B(ﬁ‘l'd s 12, 13 and WO 2009/ 121138PCT/ AU2009/ 000402 6
14 }S%Zned can be tailored to suit the demand of the
dwel | iTl@ nliaro -eartrodenfptayplesiten sdaimndterface 60 viaattadirectional

SR R R I R s e SRS 21
I
I 0 40 PO B s o

dbi tedrhdofitheopehtyortay pidgeaniocdd #ordd in fheflastx RAM &8 or blternatively
the dwelling 10 has a quota in respect of water

foursaring flow meter velyseaalugs ehtainedaryer mperiod gfsinge whichisee
s ot USSR AR Bl b BV EANESS M g

rieédllf&nblt pro@idéng £ERkOp RS, WRttRHitlbne] Witet Gw ehisér! 14ntiodd in Fig. 1.
to a central aut hor i ti/ for billi ng and/or control
pur pos. micro-controller 52 also couples via a connection 80 to an output

interface 60 which drives each of the valves 12, 13 and 14 via respective output lines 70,
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10Fig. 4 shows a preferred formof a programmabl e

| ogic controller (PLC) 50 that may be used in the
wa@eeangasents of Figs. 1 to 3. The PLC 50 i nclRdE8U2009/000402

mcro-controller 52 to which is coupled a tiner 54 via

a wite connection 64 and a read connection 66. This

permts the mcro-controller to load a tinmer value via

1 ehdCTAN 1A ¢lhik GEpabd} chéh dfitRe VAINEY 1 Dth, 14adie typicati§tsehoidractuated and

expiration of that tine via the connection 66. A read

asp hisuathy eapgersin arorpalhs closedeanfigyeagion sueuihpt the pepvisien of

RS aRn, PotThe it B R PRAGSELA, §lrihd D tlghncorions 7274
I%r%ﬁfl\i/’%s fgg aRbpélifg BEGe %enes&soﬁdri]iag Ralv@ngdom, access nmenory

shown coupled to the mcro-controller 52 via
a bi diTheonicomedntmller 82 furthice céupdesto RAMPEration ederfase J6 viaa

S SEEE 0 TR NS5 80 Sl i
cgl%j;ﬁﬁgl sald'e kg}%ag @g}f@v@:‘ch @Sl?tédtiQ@lSl' f8fn tRURIM@SmAdiEne interface 21 seen

nestic hone 1 I g , or “comrercial premses for
ieFag3. €Chel dpetasionsterfaeed’ 6 farthér rovidgafod redegtt of kignals 92 and 94

commerci al prem ses coul d , Jor exanple, single .

frs8 rRdlt 0@{}? PEESPUTC 3Bt H ang tﬁs eWIBFT 1 28 " rgieidirestipnal

(?)frnrﬁ‘ﬁhigz{tfdncc%upﬁﬂée {8%he H3%1 MGl 20 Hirflet %st?%e&fhbr%.e@ and
0 a service interface via a bidirectiona

couphingrcthe oper@ion iHiefage 17§ icemanialyf qpeeabbdudetirdséteswitch 100

connects to an interface couplin whi ch service

62 b
puplgaim? Aeprgadomdhi Tleﬂtﬂﬁegreé%rrﬁ“@ghﬁgpfi%mlly deprpssed or
AL [ d':rg%/ wﬁ?b &)é’sc#ﬁég{ fqd < gﬁ%é&fqg@?og{a%ﬂogﬁ% of the PLC 50,

program code’Stored in

parli @Rt invdicMmb@hcdsantitr1g 1dak Gvs aRAlIEd VGPpIyTBf WatktB6w.
obt ai ned over a period of time which are determned b

t he niligos gwvesraflowehagofamperationalprogramhe Orwhishh isppapirally

St sFored ALt habf Rasn aP Sl pihris Bhp AR R Feisg by e
taftrécntrotler §D€ BAuss Bp& i &t the PLEZ50PdndGn &@&H Pihe Sva¥er 2oftrol

connection 80 to an output interface 60 which drives
deyide 29 Theeproghmel2012s an hital dtepdl 22irepressnpiog flowecontropimta “stand-
li,nes 70, WD 2009/ 121138PCT/ AU2009/ 000402 7 72 anpd .

BB o045 WETE U1Ruc i, CCBER PCeR HEOR e eader v gnd SR flow s zero
. . : e .
APt L0 RS A0 o0 S by 8OREonding

thatduitlsd suppbf meine ¢ 1 r Ircthis pode eadlr afithe halveniZ B ace 14@ret dosed.

GRS oL S A ISR Tl s e
EAHr ST o RO QLS obF AT aSHIL B acvic

778 and B eeconé paitild0 whidtercprsenty d lqaknestt s coupling to a
liquid crystal display 88 and a keypad 90, which )
col | eckha/fastparbeithe Reogramm20 iwethe nerandl supply meghopli] 4 dpy this
in Fig. 3 Th ratipn interface f i .
el B s o R A8 SRR b Do B lEPin he
dUvaREYaR coRMEOT8 Z0eanabduf6ndd SMrBE&@onds), Wasrewké modforad

bi di recti onal

pressure drops, for example by 10% within any one measuring period, step 142
determines that a demand has been placed on the downstream water supply system and
the device 27 is then configured to supply water in response. In this circumstance,
according to step 142, the valve V1 12 is opened providing for a flow of 25% to the

house. The micro-controller 52 then loads the timer 54 with a timer value T1 (e.g. 30
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i 0 comruni cation coupling 96 to the GSM nodul e 22.

Further illustrated in Fig. 4 and coupling to the
Wop®paidh i nterface 76 is a nmanual | y oper abl ePQEaD2009/000402
reset switch 100 coupl ed via connection 98. The user
reset switch 100 is typically depressed or otherw se

actuated, as wll be described, to reset the

RPEHE), 1280 also R0 tiaider ﬂhbthtd?l:@ foPa tiprerdut Cntiafldoding) period T of,
circunst ances where a | eak has di sabl ed supply o

f
fan example.olg mingEsglor sxampleghalengbved iare it tpkegto ordinarily fill a bath).

I h [
BRCIEY A o AU AR R 40 SR Qe e P4, if the
8P Steh8 dvikhin i efiodcOabRHed @k kIR tihe pérfoCBUSHR deRetfedlbyRe micro-
of the PLC 50 and in turn, e water control device

@ntrollers52pvia ghreantetface ﬁ@sndawnnmttqna% gll &ye timers are reset and control

SN A
{§ BEnlohRY¥ the ﬁﬁftﬁ‘% &Pn&wdrok E?anﬁ%l@%@b’ fifst Si%d%f‘ehﬁﬁleQX/oHPﬁe of 3 litres.

pressure se sor 0 I's a maxi mum val ue correspondi ng t
t hat i Altérhativelyy mm:remhm tisnelfderiol T 1t dnids onthe redetarmirodd \tolhene has
valves 12, 13 and 14 are cl.osed. The

th f . . .

Rsise dghveses at step dddivalye Vil 35 atsp grenedo | n%ﬁé’gf"ﬁglﬁdﬁ assogigjgd with
tﬂ? h%r ﬂ’g\virlegtﬁ%fl eglc]ezl% ﬁeﬁ @ E)?]iuﬁptg it 'a%cfégéﬁnwfﬂh fhe valve

ac emand on t ow contr ol
227 in ﬂﬂsjcaae 88701k a)afrise(illéﬁcelwﬂl&ﬂbw providedriyseagh b€ adlves V1 and V2
test. 25The first part of the ogram 120 is the
th@trmbotémsn GoTFRSPRBES taz@momlﬁaltfﬁ%raﬁ% o apha tigpeaadug B2 is
loa€ Qistgltllg 054 ST otrﬁlé %’l{lg tn?a[)m%g Eﬁa%qléas fa%;ﬁoupf §(|)1 gefeconds.

e Yowns rean1con

&M@hmn&lys %Cﬂlﬂdﬁo a YReh&piddeteiBinkd 061@theP6LEFBN€s fdf GRSuple, may be
ﬁln any one measuring period,

for exan{iﬂ@ee&/l 10% wi t
mp@lpprmz rectheiflewsmetend 9 deteeinanesshizan ofdlow pi sie il the timers
er s devi ce

359 Fest AR AR O P cenirelaCudy SRdeE P et phuusite Sy closed

this CiwheldnRE BREPerifd T AU deferilifi byAe tilf2e 54k UR s¥dond
12 is opened providing for a flow of 25%to the house.

pradeternunal vauine ¢ teeched2steh &30 them dpertshalvei Vikthus praviiding for
ti.mer  val e Ti.

StvBrds End R b0 e dowaieam 1ogy Agigg as water
(%etrﬁnhsi? {3 gt ﬂhmmf&wd% NGr EQmde bi SR rﬁft‘lhte 1nt1egvals the value of

ant i i ng) period Tout of, for exanple
fiow mcasuréd by thextow hetdrié. Tha g[;lolw méasurademayt bds pém&nemly recorded
ordinarily fill a bath Theflowmeter 9 noni

infthe flp theAgrinst tegtrdyah 1eP 182 rnethe pwsss% %&ILC 0
i

o o L83 1L RS R eREL AR EBLER LEh B rach
nE6@6iy 58. | Whefzdhy tvo Vdlged dit @ichaes, ths confirmothaeteiflony 194, ceased

all the timers are reset and control returns to step
angizlliiraers agg resef and el vak’ves @ne@éc@sd aguerding & viep 1% Thys confirmatory

rmni tOr | s it
30PLO8 cR s g)%é; ﬁ% s Tlow %16 cgersggag térﬁh]ehltégt o% a&?lgévheel
typé d6¥ice whlch outphis Iﬁﬂmﬁmdi@ltwe ofbRiteon dTahé paRl1PFhe€ Gadskd by
ends or the predeterm ned vol unme has been delivered,
flow s Thp canfematary @pmaqleensgrealﬂmtl@dbvehas srmedavpm@lel@y Another
i S as OCI tetd ﬂ&loaﬁhe oth r flow lctloH d@l\éi Ce. ivity of
ai’é’f% r P &SP 6 Fad "a%%éﬁ“ﬁ W P¥ien tHan thgsgsitivity o
tiigﬂo’wrlnét@f E)qa%uﬁég%yﬁ%@efsonsequence the flow
provi ded by ‘each of valves V1 and V2 that are both
open dé theasponm flow pasrromimericed hiostepr Eile cortirG@sopthetima period

ue, T2 i aded to the tiner 54. The, ti .
Py g arisTiondBe o T il Ftrdat sted 192 bl monitored a
Alternatively, a flowto a second predeterm ned
volunme, of 10 litres for exanple, may be 15nonitored.
Where the flow neter 19 detects a cessation of flow at
step 148, all the tiners are reset as in step 144 and
control returns to step 122 where all valves are again
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Wiere the tinme period T2 ends as determ ned by the
timer 54 or the second predeterm ned volune is

wo eaehzid3s st ep 150 t hen opens val ve V3 thus prewi/diUzmg9/000402

for uni npeded and maxi num fl oy of 100%to the

downstream | oad. As long as water 20 demand is active,

the PLC 50 records, for exanple at one mnute

dtéft E34v dhshaticheunathne, whei thewervad IOt echsby as betefnhingd by the timer
neter 19. The fl ow neasured may be permanent| .

Healb valves ang closed pt the stapdlay step 142 ,esaéblueane%l%édn%ﬁﬁage Is sent at
te 5 . [ ow t R

FT o Jus HF Diichfigg MRt S0ude Ry BEn gelermhef AR EO bl eak or

dnBsRINE6E use of iR dybRaN SAR stultfon MEEbeindiatiie\of ¥ Bath &5 being left
are identical, this confirms that the flow has cease )

®Giganthnppen, pra berstipipe pecheas oarawaghingmachére eprdishewvashey or toilet

accor di t tep 122.. This confirmatory approach is
18%‘@?% E%‘Hggr ﬁ}ﬁi} ‘Fﬁ‘éw @19 is desirably inplenented
usi ng PrRAHFe WoREbed YioBesd @éﬁﬁ&né’t‘l&h?iﬁ depitied iSFigu ls% ngdicating the

indicative of rotation of the paddle wheel cause y
setjgentiallimereasméf supplycis ylemppd fxcratermootingestovert timbe f | ow

has stopped .coppl etely. Anofher. approach ma .t

¢l ose PRETG MY o, 24 MACSeL e SPEeod 46Ein Fig.g, the

@Jﬁﬁammﬁé frehEdfut GP ﬁﬁkfﬂ,% cBhﬁ%(hrerE; eset e Methb@ 940 t&ProR¥de for
e user. If the maxinum fl ow, as commenced at

dvept 2590, Tasnhaynbesecesshry dri desirgde inownesinstbhdes inderdxy continuous

the anti-flooding timeout Tout and started at step 142

ysg of Haer apisANissed at WO 2009/ 121138PCT/ AU2009/ 000402

9 step:;15 j [
ceasod 80 il 16 6F SHTPCAN U, WHGPmbIR G3pkAfol Bt the PLC
] figledle génerdldy intiRAENY/ofthe pavid thatdnalelsd stadihed using GBSupply
message i s sent at step 156 to the user indicatin
methedscdistlasad dgeeimelnFig et ribisrieen that te gwieriflavotate plediko can be
Qr. an ernLeneo e of.th S ch i j )
Riig P THRERPTs L Gremich i ¥ lo By 4 uPp bt Rhen  sers
ARCAERNG Wat @6t ex@ple dWeF & dap) ik D Ghbn@$) 1A eRcesdédd Ng

machi ne or dish washer, or toilet |eaking badly or
fredasérmingd eolumec Kigspdp and 6D illustrptechayh Bigevadeustimp ggriods T1, T2

h i |1 depi gt ed i Fig., 6C i i ting..
L2550 B prareR Tl e SRR ARG Ryoviecd @imefas o s jitnA e, oF,
A FRld fRAs BMGbeldidiBled & Pﬁmﬂé donBh&SR HoM bORSter @fer certain

I ndi cated by the connection 160 in Fig. 5, the io
openatances, &dr exmpleiwhabtfilliigut swisynibg peanflt will kelappoeciated that

lﬁgset tEE met hod 140 togﬁgrovi e fo flfow at 25% T.hils
Y Ofk- RECERIEsN] Vaioug EQETaIBMa 'eﬁn%‘{?ﬁé?_ PPRIFUGICESPeRHYT Y
; r r.ed. :
B BN R A AR OBl G BT e

dabmgRlLC 17 and are generally indicative of the savings

that may be obtai ned using the supply 15net hods. . . .

di scl o\é%ta respeeli t the lgaletest %éAthls is SF%teé absfer h2Q perppdically in periods
o . . .

U5 bENCAGHE A 1ERAGEN DERLL At H SR e o

fos exanspla| dnetdli Sffer@he et sperdtib lof theafipthed 0¥®indeviay hour

week or nonth) has exceeded a predeterm ned vol une, )

thergafterg gn sten 185 the valyes b4-63 avpnened tpgetheifr a pggod of 10 seconds in
nd ted t

B Bosiiag, 6o AOmetRtn, Fefiord S AEWARE EltebiProbBlsknded By the

dhatic hbiR 10ahFRES . Rkstdpel 30, BrblaBeds bfe d6Rdifelea period of sixty
continuous flow of water under certain circunstances,

seoonds terphietosonfisn isolationred the dawnsirenr loasho At step 132, vallye V1 12 is
RRGFR I abetDal BRecis in £ FRE SR pEffbHon, the valve v1

permtting various different nodes of water control
that nmay achi eve a range of water use savings.
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25Wth respect to the leak test 124, this is started
at step 126 periodically in periods of no flow or

walersanzii3sThe | eak test, for exanple may be perPGCr/AB0ON00402

a tinme interval of, for exanplkg, one hour after the

| ast operation of the nmethod 140 and every hour

thereafter. In step 128, the valves 12-13 are opened

I Dgekfiriatddwith a il @striofiod Bevdec Delserable ey prewide@5% of maxrmum

pressurize the downstream portion of the water circui
?\@Ha@g ppraigal) ylomn dnbyig segasd,ithe maxigmm gvailable flpw will e determined

ec < ﬁé’essglgrﬁ nli] %%1&1? 18 ]agd &Je%?oes? %&fonaarg e(%fhtﬂg 8(91Iduf’t' 18t YA step

ere o contirrmiso ownstream

1 2Rehe PRC SO aﬁte&.@ 2ny YiebMahlredelvédtréhi ehe AP®N@shtified b the flow
perlod of 10 seconds to test a leak. In this

wetef i uiathe eennectien Y| I¢heflow wgue or detected volume detected is zero, as

SR ot L2k P ek B ee e ek 27 BRA OO Glessbyhing

ﬁn%ﬂﬁédﬂﬂ‘tl%’si‘éﬂ&?'s?ep(l@g m\m%ré tlfel ﬂﬁ% dét@ctEJl‘ inssté;? Qﬁf 13 greater than

t he maxi num avail able fl ow w | be det erm ned
mresslaaleisideembé taclave tieen dcﬂecztcdjandtblsobmétseasdretdlsplay&d oa the LCD
the PLC.50 tects

4 1ok Gt o Hharisbing o a3 dam gh /A6 SaPTiRs etp tadsAuding alarm
{rlloFiﬂuétrzﬂ?(ge rAﬁLanY l@afula%f ‘ﬁ‘gﬂ@ﬁ&!é ?‘slo% rebdrdbdgnd deB¥s an SMS text

ue or detect tected I's zero, as seen at
mitspgd |6, thenGSNE@diluilai nabéletmddubed Eirislcdnise ¢ondiiguted3d opddte to send
t hen concludes retuyrni ng, control back to the standb Y
wewpeess9 thagreppant ok therevidense d @ e altsratitebporagiditiopally to a water

%%ﬁg;ate&hd)trngn zero, a leak is deened to have been
cted and this result can be displayed on the LCD
88 t ogwhberthidak id Ménodr] tas ldak Gesol 2Aeffétivaly rattar gasdhic ddvenstream

soundi ng of a corresponding alarm 10 ( not
part efsthe maaea pircyipthy ensaring dhay eva@ﬁr ig ﬁ\@ﬂp@snh%lﬁ og| dggapd. Where

R B 18R PPl B9 198 Bt D AEHR R st Being closed

&idahad énly @ sﬁﬁ[ltin{fﬁ%ﬁaﬂ@&ei BeinB €hA2 GSIHRRARIA With tHeQest (25% nominal
resi dence 10 or alternativel y or additionally to a

fiew dor I sepondshus st duning tivg perdormance efgach sestri Hahe leakis substantial,

t t 124 eff h t t 1
P o vl oS ol R pRERpr By IR, T Gen the
Pileds! 12l ol HA1EFeBhdin %htﬁﬁﬁﬁsﬂ? shchB?ff %JEQH&V[% pfa@ﬁglo?ﬁlﬁohﬁal
substantial the leak test results in all valves of

déimapdion thesystene (©g.6y ausdr tumisg onlaytap) \mtdd hotcapsmthe opemng of

vat etfﬁ]'aq vaﬁ %\%Zf g?t i[‘gscg) Cranea r\(l)\g)ltgrrr]lk hgteustarle}?l}ay] éeRSr?ﬁ/% the reset switch
EQ§ {;&@&ﬁﬁ% e RREN cerﬁﬁ)tl er 53 td Iﬂ% vider the ogéigﬁ&f"@it thabrc 17
sSuc at an

re water 1s ost t t he vol
acepidery tohbeimethoddOlte plrniiethe siphly ofbvetert he 20 val ves
12 - 14 will remain continuously shut off, such that

the pldungfresrraagementa fiseloprherein and thesalies defested frogythe flow
355 T SR 80y ot Lol ey RO ARG 56 vy

éﬂmﬂb‘ﬁ&if tieicieeoREsller 5. Thiekhn shiréfofe probide Blﬁgltally readable
resettlgﬁ the micro-controller 52 to provide for th

wepapf uggptricHiove whith Wchsrdrm@dt\@a tméemme@rfzmq &2 and

t he Sl 25Using t he an

R s S B i PGy BB ARBH R AR gagto
HB&EE 22 Vi tHBRbincetibh 9@5T§@Gsbem@aﬁ1er9m dlpravided £iRhmas, which
within the flash RAM 58 by operation of the
th ope-meyrRrevide epntsol commands for thé\BEE50rby varping the témer values T1,

b gt al o eul abl.e version of
Fat 4 L TERR Yos® el For Il albanl v g by the
al so which may be transmtted to the user or
regul atory authority via the GSMradio
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30 nodul e 22 via the connection 96. The GSM nodul e 96
al so provides a neans by which the user nmay provide

weowonaii3gomands for the PLC 50 by varyi ng t heCT/AT@N09/000402

values Ti, T2, T3 and Tow. \Wgkye those val ues are not

desired, default values determ ned by the WO

2009/ 121138PCT/ AU2009/ 000402 11 program as | oaded vi a

;trbgraaeatsvlb@ch:di viid tefsaicedneerfasedre uded. eAhahatnelly, a WBetmey set via
set, via and SMS nessage recelved Qy t he GSM node

az@ SMP arqsrage reqedvdrbytae GEM grodomog2 collovy e (e.8. 25%, 50%,
I
esi E/g &@%ﬁ?ﬂlgttg fhe? #%fa?ltoh%? tl%f vatlwng 1‘2 4'for d%s%rgaﬁ)u{;&rses

Ses. arrangenents descri

pr ovi dehd Afang&ferds Bedcyibed héiﬂir@"roi’nde €artes &upplybefwlater to domestic
commercial installation that is able to satisfy

andzpemaneicigh msﬁaaatwruhytls @b1@59 sﬁ@ﬁaﬁ@gdarqt@tdlmﬁ}w &0-dayydemands.
he se I nc S|n ive f wat er.
Kol SR ERY g SRR Rk of B8 oy BE e ¥ Hef 3. 0 and
Usher G 8hRl Jerlo@a®] GANTREHS LOBHAR doé?l\/c%h beistBped G4 time, thus assisting
assisting in the reduction of "water hammer" which can
iafthersductomeofsates irgmnfent whish, canaliee sdmenbisteins. Funthexnehere

BB 18 i e g (I
@él'lfvfefeﬁ' s fBPe)%?ﬁﬁé fhaQ I'F)e IO cYdnf WPéna¥ RSN ih@ivRiubl'&der WhGither wash

hei r hands or a“glass with water. For nore
thexy hafidscarfill anless wnblnwnatm: r Easmofd sigmificant useds, &0Bcrease fiew rate of

bt ai ned for anple to fj a saucep or _a pasin.
P %awaama@?@aﬁagmpiﬂeﬁ lla%sqwa?naﬁ@ra ﬂngPrg vifgh idegands, such

IR Bt o o AR e b OBt hg el iy races o

B0% bﬂvbddbbtgnécbaﬁérq&hodké’ﬂaaﬁd 02. Byorevitling falkhlodetedtipn and anti-
ti mgouts, various safety nets are incorporated that

M@Im&tlmé@u@uvlagoma&ty p6t§ 4re mprpgrates hetaih in rgdueing water loss.
ff ?r‘é' gﬁh fﬂan%r?éﬁt?iﬂo%o&ﬁ@ {P&%&L 0 %%gmﬁ% %%wa‘e& '099@3 ods of

thaé hivd b@lﬁhﬁ fér@kaﬁaﬁmh&ol dfrushgd, dnfacady (ﬂ)asm\lﬂﬁ‘reﬁampléallh yhis
volume is set for a user |location, once that set val ue

egardxwherg,a dailywoluame is Retrfobe ussrlecatpn, dpge Hlabsstrvgluehgexceed, flow

GBS it A B b Ve T4 ot B Pl B hh Befemine
13Rduch ARSI eSO vAIQMD2 RiBén BmbA® is'xﬁaﬂiee (Enbéf‘ﬁéhcfylshut down

supply aufhority during periods of fire when t
may gadetlgastyd beguippdy awthontyrdurag peripdssafSire avheo the firedbrigade may
htin oses. This al so _used j.f. the | nS .
+ g}la 1r}§é)rgséyﬁeafmnﬁ%/ﬁ tgél.tmg purposes. 'tm%mﬁs lbﬁ S'Sﬂ élsed if the
quﬁggﬁmwgfg % 1R cBabesat&f enbodi ments of the present
I nvention 25 and nodifications can be nade thereto
wi t houFhedfepguitg deychibesroniyha nmpben' df earbddspenpseofithe phesent invention
present. di scl osure. r exa whilst th valves and
Indmpaibistlione eRobe Badk t%eget%w& QWi sAFRATING 1A e SBit 23 Scope of the

connected conponents, such may be
%@%ﬁgggﬂg% integrally formed. 30Further, whilst the

pr ef erFee@xamplepahiddt thovdlvesl anddhov febeidtial dsdcebeire sicvrpand

described as independent connected components, such may be unitarily or integrally

formed.
Further, whilst the preferred method of control described above detects a
cessation of water flow before the expiry of the various timer periods and responds by

closing the valves, the system may be alternatively operated to keep the valves open until



cessation of water flow before the expiry of the
various timer periods and responds by closing the

wWo 2000831138 he system may be alternatively oper ae@HATU009/000402
keep the val ves open until
2009/ 121138PCT/ AU2009/ 000402 12 such tine as the tiner
period expires. In such circunstances water flow wi ||
el eimtdhal the tinee pardodexpiret sinasath airtumstawse waten flolvewill nevertheless
presence of .mnor |eaks) yet water wl| be |nned|?£e!y )
¢AMSG Prgyibatantiallyceass (émhslpgespnw fiminggleakl gt Watsr will be immediately

LR 21 U5 ekl B8k o smanS aspingyithingbe fimgr peiod: ¢ o,y

control device including: a conduit for connection to

a water supply; a plurality of valves
arranged in parallel and connected to the conduit to
receive 5 water therefrom a programmabl e

control l er operatively associated with the valves to
cause operation thereof between a closed and an open
configuration; and a water outlet conduit
connected to each of the valves to receive water

t herefrom when the valves are in the open
configuration. 102. A device according to claiml
further conprising: a pressure sensor downstream of
the val ves and operatively associated with the
controller to provide a signal thereto indicative of
wat er pressure downstream of the val ves. 3. A
devi ce according to claim1 or 2, further conprising a
fl ow meter 15downstream of the valves and to provide a
signal to the controller indicative of flow
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t hrough t he val ves. 4. A device according to
claiml1l, 2 or 3 further conprising at |east one flow

WO 2®Pn21a88 on operatively associated with a PCT/AU2009/000402

correspondi ng one of the valvgg and arranged between

the water supply and the outlet conduit. 205.A device

according to claim4 wherein at | east one other of the

&BF-\WIS coupl es the water suppl y to the outlet conduit

via an unrestricted coupling. 6.A device according to

any onk of tm@aﬁﬁfé@ﬁcmjroéﬂwlﬁ%lm@ﬂmger conprising a

contr ol r.amrec hi n tlhe controller and

execut%%(f%lgug);oﬁwgn%g 8Ial T 58P ause the device to

det ecty RuehiRpocyA1Rss aahged RtpatdiRl Sid dodhedtedPR) the 88huiitQo receive

25sel ectivel’y open at | east one of the valves for a

Wwatestherpfrodet er m ned perl od of tinme, and subject to

detection of a.contin deman for . B

exp! 1 OB AHIECoTtRLES BOGRHRIEDY FonHISh SHHIhe Shlves fpsause

aﬂ%rﬁ%n?ﬁérh&@de‘(w%%cl@éed‘ £8%h PEPLAIzuRlichga/al ves for
econd predeterm ned period of ti

2009/ mmﬁﬁﬁﬂé’t AbiOIonbOtEPtoledch of the valXIcs o wesive water therefrom

according to any one of {he preceding clains further

Vhen BaivalyesantaREin D iCeRIBERIR i vel y associated with

the controller to provide signals thereto to operate

the controllg gto

cl'ai m 7 whert: dgcs dscerding B giint PYLAt: SERRRANES,

Si gnal spressupe seasoraionmatrearh of thediafves tinkoparatiled yassociatdd with the

periQds of time and to open and cl ose the val ves.

@ntrﬂllerée iPEQVide R @ga@lﬁger@@ igdigatiyeenf yraterpsesspredogynsieam of the
ijms further conprising an interface operatively

associated with the controller via which an operator

can change operating paraneters of the controller.

1010: A.net hotl de¥ics ipkding ¢ slainet of 2,ofiarthevavingrisingflyw meter

to an outlet conduit, said method conprising the ste

dwnstream of thegjalvesepd e H@Véied’eﬁwatof the coptrdler ipdigatixe OP flow
B inE

4. A device according to claim 1, 2 or 3 further comprising at least one
flow restriction operatively associated with a corresponding one of the valves and

arranged between the water supply and the outlet conduit.

5. A device according to claim 4 wherein at least one other of the valves

couples the water supply to the outlet conduit via an unrestricted coupling.

6. A device according to any one of the preceding claims further
comprising a control program recorded within the controller and executable by the
controller to cause the device to detect a demand for water at the outlet supply and to
selectively open at least one of the valves for a first predetermined period of time, and
subject to detection of a continued demand for water after expiration of the first
predetermined period of time, to selectively open at least another of the valves for a

second predetermined period of time.
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(b) opening a first valve coupling the water supply to
the outlet conduit via a first restriction for at

wo emwsti23§ i rst period of time; and 15(c)at an BXPAD000000402

the first period, detecting aqgontinued denmand for
wat er and opening a second valve coupling to the water
supply to the outlet conduit for a second period of

tine. 7. A devitd acobrdiBg foshye@rfdhdygretaling elbimsifUrther including
further conprising detecting at |east substantia
wdemidgmice Ppembvely assppiatedurithethe copdeliar taprovidesignaly thereto to

t he Nl ec%%gr gal ve in 20response thereto. 12. A
%etr?lsgleacc P hg to claim10 or 11 wherein the second

val ve is associated with a second flow restriction,

sai d ngt hod Audevideacooedig tetlag 7 wWheatdepdhdentrunr glaiff 6 tvherein the
second period, detecting a continued demand for water
signalHeasppring cammnddo wwidify the preefermpingdperinds of fimetaag to open and
% ﬁphlv betmeen the water 25supply to the outl et

B Y4V 2009/ 121138PCT/ AU20097 000402 15

14. A nethod according to any one of clains 10 to 13

wher ei g st epA ([dayice asdordifg fo A8t @etdfMie ﬁte@édﬁig ¢lﬁhms further
pressure within the outlet conduit.

ermpTisingarciotedfang opasatively asseciated ovithi the cqmrqlb;r m wmeh an pperator
t he det ectl of st % {)g%ﬁ hses detecting a fl ow
oA havss onera é’afﬂﬁ‘ﬁ P dGPYO"E16. A et hod of

detecting a |l eak in water systen1coup|ed to an outl et

condui g, sai Al niEhdWSE sepPIRTHgShater frH aStaBSsu ?f)l y t0RBBUE conduit,
a_valve coupling a water supply to the outlet conduit

satd petodwompeisingéhassfenserfy cl osi ng the val ve; 10at a
pred_et m ne&é‘%@r@lgg%mané for wzﬁera‘%the ou(%ISélt Q(%ldtuﬂ,e val ve,

openi n the
(b) opening a first valve coupling the water supply to the outlet conduit via

a first restriction for at least a first period of time; and
() at an expiry of the first period, detecting a continued demand for water
and opening a second valve coupling to the water supply to the outlet conduit for a second

period of time.

11. A method according to claim 10, further comprising detecting at least
substantial cessation of flow in the outlet conduit and closing the or each valve in

response thereto.

12. A method according to claim 10 or 11 wherein the second valve is
associated with a second flow restriction, said method further comprising:

(d at an expiry of the second period, detecting a continued demand for
water and opening a third valve affording an unrestricted coupling between the water

supply to the outlet conduit.

13. A method according to claim 12 wherein the third valve is opened for a

third period of time.
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detecting a flow of water in the outlet conduit;
form ng a nessage representative of |eak determ nation

wo coni1znys det ected flow. 17. A met hod accor di ngPCDATR@PA00402

16 wherein the nessage is at lgast displayed upon a

di spl ay device operatively associated with the val ve.
1518. A net hod according to claim 16 or 17 wherein the
nmessaget.i s tAanshod dcedrding @ ang ®he aselaﬁhsal()aw M wherthstep (a)
system 19. A water control devic

eqrprisgh Aetgeting adrop da prespEe WHBIndhe owl%twon@flter ence to

t he draw ngs. 20. A nethod of water supply

subst apy i al lX n@&hgffc%éffﬁﬁdto%?%hg ogllf*ltapn B) FILLRAER thdetecting

t he draw ng hod est I ng

ISilic (ay]t:dnﬁbﬂlses AstedBimcd bR b hateiin the dullet edmduitnce to
t he draw ngs.

16. A method of detecting a leak in water system coupled to an outlet
conduit; said method comprising the steps of:

opening a valve coupling a water supply to the outlet conduit to pressurize the
system,;

closing the valve;

at a predetermined period of time after closing the valve, opening the valve and
detecting a flow of water in the outlet conduit;

forming a message representative of leak determination from any detected flow.

17. A method according to claim 16 wherein the message is at least

displayed upon a display device operatively associated with the valve.

18. A method according to claim 16 or 17 wherein the message is

transmitted to a user associated with the system.

19. A water control device substantially as described herein with reference
to the drawings.
20. A method of water supply substantially as described herein with

reference to the drawings.

21. A method of leak testing substantially as described herein with

reference to the drawings.



