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The .present |nvent|on conprises a systemfor nonitoring the use of water
and water related heat 5 energy in a honme or apartment unit. BACKGROUND OF
THE | NVENTI ON Today there is a great enphasis on conserving water and water
rel ated heat . Shower heads and-faucets may be designed to restrict
f1 ow ‘Mﬂ“\\m mm@@’ rrumflow rate. The toilet may al so be designed to use no
nmor e | ons per flush. Andgbherkepperafure of the water outputted

by the hotcoMfet er heating device is b'f—‘l'ovver and | ower

tenperatures. 15 U. S. Patent appPres NAGEMENT SYXSTEM 972, 848 filed

Novenber 18, 1997, di scl oses a systenlmhereln each pi pe, mhlch di schar ges

water in an apartnent, etc., has a nonitor attached thereto to determ ne

the flow of the pipe atf t RECEERFerHt {FEWIT t FE™RELSPS2(R f SYRIERG t FPHugh
the pipe. Wth t henitdoimat tha ube todt atanet uard ovavetrerrdlsaed rhdde unit
and the heat ener t calculated . U. S . Patent
application serl E%Y %ﬁd&) 9%?%&%\/% %ﬁ‘g%grg rr%lrln or for such application.

These applications are 25 incorporated by reference herein. OBJECT OF THE

INVENTION I't is an object of pherBREGRAt oFN¥AB! rRYEkeIRiOVi de a system

whi ch can enhance the managenent of the water and energy use. 30 O her

obj ects and advantages of the present invention will beconme apparent from

the follow ng portion.Teday hthespedis! i ajtour admphasi shemceaiganying

draw ngs whi ch "'%?traéﬁd'” %g%o&% %%&Mﬁéaéhgnerg§ ShoweéI%eads

and faucets may be designed to restrict flow to a

10 maximum flow rate. The toilet may also be designed
to use no more than 1.6 gallons per flush. And the
temperature of the water outputted by the hot water
heating device is being set at lower and 1lower
temperatures.

15 U.S. Patent application serial no. 08/972,848
filed November 18, 1997, discloses a system wherein
each pipe, which discharges water in an apartment,
etc., has a monitor attached thereto to determine the
flow of the pipe and the temperature of the water

20 flowing through the pipe. With this information the
total volume of water used in the unit and the heat
energy added to the water can be calculated. U.S.
Patent application serial no. 08/972,848 discloses a
monitor for such application. These applications are

25 incorporated by reference herein.
OBJECT OF THE INVENTION

It 1is an object of the present invention to
provide a system which can enhance the management of
the water and energy use.

30 Other objects and advantages of the present
invention will become apparent from the following
portion of this specification ad from the accompany-

ing drawings which illustrate in accordance with the
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-2 mandate of the patent statutes a presently preferred enbodi nent A5 2000
.incorporating the principles of the invention. BRI EF DESCRI PTI ON Cg[%ﬁgjb
DRAWNGS 5 Figure 1 is a schematic drawing of a nunber of devices in a unit
whi ch di scharge water during use, each having a nonitor which can sense the
fl ow of water through the pipe and th2 tenperature of that water, and
transmt infornmation to a receiver; 10 Figure 2 is a flow chart

illustrating themQﬁEﬁE@‘BQttHQ ﬁ&t@ﬂ@néﬁaéﬂge%og rgggﬂﬁigagggggvggger

consunm ng devi ce; ure Is a low chart i1llustrating use event
information to nﬁﬁPPg#mﬁﬁé adGRrPPrESA NGl rhe 1%Inalnkss etofindthe nmake
fl ow correctionsigweftasnfor a shower; Figure 4 is a flow chart
illustrating the use of event information to identify a maintenance
problem Figure 5is a flowchart illustrating the use of 20 total flow

information to identify aBRIEH @BSCRIRTION OF THH IDRAWINGS il lustrating

how BTU use can be determ ned after cold and hot water have been m xed;
Figure 7 is a flow chart illustrating how a too 25 high tenperature setting
for the hotSwater supBiguranlbésdeét schemadicamyrawing 0B & snumbeheatiti c

showi ng of the CQQ%E@EsCthH'hni@rwh§éﬂ'HgséhékggahahQ@'Qﬁ&&%%ﬁhgét a
person has tanpered with the nonitor DESCRI PTI ON THE

PREFERRED EMBCDI REREF Baydtg 2 i PPRiEPEL #8158 Fifer S8RSRoSorEla® @i ch

wi |l nonitor thewdgker thgetdghy wirvirhse t Aak dih&Ch:&rugﬁﬂﬁhﬁfe doif | BEatise. One
of these devices i e lis.atoilet or water

t2 0 -~ é;E 2002.-3.sg§mn En I gy
closet 12 which FEEEhppPPEdEEFREmEE| APGREBAT,-PRe FP42 ASSEASSE 'shown devi ce
is a sink 16 which isFigppéi ezl hisca dfjlb“and:hhmt 18lbastrakings. thad a

third device is agg Fgﬁagfcgvéﬁg%sggantég%\%ﬁ%éi kat- wa & w gggplled in

a hot water |ine water supplied in a wat er 1 ne are
mxed in a nlxerCQBSBmiég devaBRitoring. In a shower application the shower

can be independent of ghBaraps 0ok HlEldiP sl o110 sERaRS o0 thbaliskhBE shower
line will always be ful e shower |ine capn exhaus

to the tub
t hrough the tub §BFBBt18FPEWaEé8ﬁ BESeMOBLERT aFRE r%ﬁFB?in%EHsByv?ﬁVge

drawi ng. Eash noeokt ar tiletdehér toneakef fLowt corraotibnansuch datfof3 at a
set frequency (eye ht 15 hours, for exanple) to a renote receiver 24
which will then ?rgﬁg ‘data to a host device 25 at a set frequency (once
a day or week, for ex@aghze.4The ardiliawchagin iBdustriatd nk tdhediisel ofed in

the above cited paLant ; ARBHNGRLLA o MIEEAE L BG! HORS i Ar ERbALEBP oL em;
Figure 5 is a flow chart illustrating the use of
20 total flow information to identify a problem;

Figure 6 is a flow chart illustrating how BTU
use can be determined after cold and hot water have
been mixed;

Figure 7 is a flow chart illustrating how a too

25 high temperature setting for the hot water supply can
be determined; and

Figure 8 is a schematic showing of the control
circuit for issuing a signal indicating that a person
has tampered with the monitor.

30 BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT
Figure 1 illustrates a number of monitors 10

which will monitor the water used by devices that

discharge water during use. One of these devices



20 metal target 30 (see nmonitor no. 1) in the flow stream which ii@ sensed
by a sensor 32 which supplies signals to its conputer which deter rfeg 2007
when a defined volunme of water (a gallon) has flowed through the pipe. The
conmput er can determ ne whether flowis 25 occurring (step 34) by virtue of
the target being sensed regularly and3tt can determ ne that flow has
stopped when signals fromthe sensor stop. To sinplify the description,

each moni tor wi | 15h6a] dent isgahurohiensthe, cp pyLer ggﬂ&é@we% 163E fpw i's

30 occurring, the control sefs a flow f and operates an
accunul ating fl owhiGhed § sateRligdndwd fCI r“@dﬁ%‘t elrl)n%tleﬁo 3 wisiasmdyi | |

define a running drhval vide id ne ¥heR Y8t Qhiks filsowupetiough ddwgs pi pe.
When the control det eﬁgt nes that one fal lon o has flowed through

f 5 wa
the pipe (step 40) #hINIVn TourREr” l?%@rstép WAl Fﬁ’lﬂ‘édl REVaiFentidd A st ep
42). The norg t or shidwerlfeadkenp dum Cﬁlft f‘J.lS“udtere” Hot wdteZQbpld Ryents.

When there is no flow, the accu a ur ed of f (step
44) and a det er nitht? dHP Wi ¥4 %’én#hrb% g@ hﬁeyag‘fern&u éeﬁ oW fAag is
set (step 46). Shmild wa=oA |Tnimd | 2y ane lhexsét inbat tmexearntzmolprpmgrtam wil |
recycl e whereas i fl i e e and a
timer which has “(Q’rgf' JH?t?v er?rgdévm ?&gtra%ngk sE§C>h . %\?&3 coul %@%
exanpl e be two s&®oriqde ht9Bl thet SPhEPESO ébﬁef‘: r whdch means er
agai n flowg gl0 wWidHd tﬂes shbwdd walaerlm:(taawfay@w ﬁéaqulst resetohd step

52 ) . If it is reset cleis restarteda [ rres out an
event counter or Eﬁ'lﬁjY E'Tl“g qar, @xhaNsimd Rty éiblbs&% A@b‘{h

"event" is the vvaet;elrgdmrarmfémrea‘cnr 102:(-VA tlamrdlarrmt Imprb&ém:léd)\l@d mytsbm ng
turned of f for aty St th er| f or |on|s
illustrated in fi g ﬁ‘?"ai Eh‘ migf‘gg?r a‘f’%s an ’Qﬁ gorl tl% ag‘%{ her

in the transm ttei:rr;anshmal.tr edetaer23orathea 2eehosftre(quamm| geverhmamght be

di scussed ag bei ng,gperatsd @i, 1@)Coaa)uae&e'm%tfehe:{@é vase)wmﬁw

conput er determ nes, at sone e uenc whet pe to which
it is connected Hasihddan Q%‘&Sﬁm%éiaéﬁz ° (st tSG'SE‘”the tszeraé'- FafSeen at
25 |l east one evenfrequEh®pMPohes delRiyn oeswelr! hefox t@x@teylsp I s Thef aucet

or shower head (or tyb spi ot) fro a.fro he or _ whi ch i.dentifies

the device (event %1'8’)% Vhe |?¥] %%O\A%Jrn%]eéjdsfgv %blgplt St PP

conput er det er m nekstdd @atdre: C@mlmum,hewhmh ngtcliudess aamhtamb“lga shower

head (o iR SPl Gnldarsl e 36, (sERNIRSAEGLL O 1| 1F WAl Cond! Gt AT Lo
de gal'l on/

use through t he bat S, _an enpiri caI |y event
correction "Z" wsqrw chﬂ’édlﬁ( ﬁeétﬁe@z)blt @ denssdt Fowhisdhesswrlii®s 35

fromthe shower %ﬁsSQ%VWitMa'd/&nétﬂ:éf‘euﬂilékﬁpageérhtﬁ!ﬁascoﬁﬁ)éﬁt ion of
t he shower (bath) d for the flogw of air irection of flow
when 7 3 1=1 daafin é)grolume o% water (a ga.{fonpohas flowe& throug
the pipe. The computer can determine whether flow is
25 occurring (step 34) by virtue of the target being
sensed regularly and it can determine that flow has
stopped when signals from the sensor stop. To
simplify the description, each monitor will be
identical. When the computer determines that flow is
30 occurring, the control sets a flow flag (step 36) and
operates an accumulating flow timer (total time of
flow register) step 38 which will define a running
total of the time when water is flowing through the
pipe. When the control determines that one gallon of
35 water has flowed through the pipe (step 40) a gallon
counter cor register will be incremented (step 42).

The monitor will also keep track of fluid



"the device is started up. The total flowtotal tinme, which is the f}gw;rage
of the tub, shower or faucet, will be conputed (with or w thout the
correction) step 64 and the corrput ed nunber will be conmpared to 5 a user
defined acceptable flow rate range (the flow of current shower heads and
faucets is restricted to an acceptabl-d-flow rate) step 66 and where the
conmputed flow rate is not inside this acceptable flow rate range, the flow

rate will be too bigheor t@pell[loeqzt(él& ijndi %arf BY, tg?g ggﬁu&ggaﬂg

faucet requires maintenance i's c ogde en ro erI y
nodi fied to increbiBe¥| Bidl| r?et rﬁLSrft%eoffne §eﬁﬁut4éﬁ vand %e@@ltanmaﬂlar m

SIt gntal (;:3 emt ﬁS) §@1é?&blgh?§hﬁﬁlﬁ ﬁ&% Qﬁhefta?qkéciebrcﬁatbg?ée?ﬂﬁ%eﬂla 5 ljf
at step e conput er deterrm_nes a ev. i s, not a shower head or
faucet, it will th&nSEhl éﬁFSPe g§Ih|°(51rJr§jh é pfglﬁg 09t (PR $RVice is
a toilet (step 70§thetd:®ﬁtnuhbprogrhm xbbll:onq-aayeﬂet@hereserlﬂeﬁhéleﬂlcfnbow
rate range in gal t-he t st nd_i.f_the

conpari son shows % e ac% %‘:ga]lt{ g{llsllp%re %v@%%’e IO\%QFEI %83} alfldo“i‘1 THRer
accept abl e fl ow rehéchahge ahé¥ébyimadpenipdgwihit sthetedi I(etepa§0been

modi fied or that the cololl dor Slalddthd | bhof batbngUent ik, XA

|l ow), an alarm 25 signal (step w be issued (step at t 0|Iet
can be correct ed. S&FAEREBABOIEISE R e FunBeE otfh%vé’ﬁt’:@q saSéﬁ‘ﬁar%hD‘t'% a

standard Wo(ste\plaﬁinaeﬂl_sf"?hetemarpeme (088 £ Ww eFEAg Sis ard@éd)f enance
signal is issued gg ?9% |?¢]§3’tl. thaEB_Y H}xe toilet,30 is_not $erche)rm ng
properly. _ The c ﬂf) et<4at s e T&E§ RnfYFiEst?af RRERREE

Here a 24 hour tiiBrthe simetetitss epu®p)an |évemt scd:mmteertmnewsegﬂﬁté:step
92), an alarmsigpal;w T;m%{g p ). 35_has not
timed out, a one {']1 !lLJ:II’. tllgéreg'%véﬁt eést% arte (stsglyl "96) . Aé\ﬁgﬁ&%ﬂgi%ne %our
timer times out (%eeendd)igheheowperrtyrned wpeEonitYiciing dyeztiomns -~

Uh,~~J ZQ-25-6 ogguibeba( Bhemd) - thind@ e¥enirdiasapceuhsed cHdeng# hour
timer is restarted. If an event has occurred, the one hour tiner is

restarted. li an E%‘éﬁtpﬁﬁé°@ccurred in each of 24 consecutive hours, 5

sonething is wong w thhéhasde\bfechidi snfophdtion dwanyll itk mal einhat a
toilet is not per

rm.ng.properl t inte t
shoul d be under st iﬂufﬁa? 't h th aaﬂoj ?a%% %%’m%r%g%%l&%%e nurlfbe?alj(l)f
events to indicateinhproleerimanhbe tranisad tt@ras thei redeivhy conpther can

al so eval uakg theytptal (yRier d f1' 3 mpag A, ﬁét*aersc%s@a'agl vih&iiad

devi ce basis or on a co t|ve Vi ce basi s (tota wat er used in the
dwel ling unit). ASPSEBWAL| AT Pé{wae COMPRLEFN IR Fhe Gy EGRe; tDRRAI  of

wat er use is conpybgguter tBétHﬂinl'LnéQI’ aadevg@ﬁeordeleyﬁees fpedbencyj t)
step 110 and if this tooloanencgpg

t dat
(step 112), an al 8%‘%%&%%88 Pégﬁeg ‘§¥‘é ﬂﬁ)lsﬂ;lon? vo%%?rhe %f% e
unit as 20 a whol éeastoforne speent i dsuepl (ﬁeﬁ)or d&i c@selr% hasi ftiecat af of

the nunber of peoeésseceﬂeyéoe Ehetﬁéé"eézeﬂnﬁﬂté@'&etéfmiﬁ@suﬁhéthér'fﬁ@nded

to be occupled by t peo arm si coul designed, to
i ndi cate that thedﬁﬁhﬁér 1§f i‘)eéﬁPEEESC’é'C(ﬁW% RerdurPE, Q%b i $P¥FRF At i on

of the terns of theoheasera Addidn Oﬂﬁle| ymori 1t Sr daitd tpukidenndifcake the unit
fioure 6 comput BSVERE 38"FTbu b - DAL For it BorA HAFoPBY BFvITE fuo
equations as fol |l epsgoAx+Bythe Aeanp)mer t dapermainee ofreml dthat edau;knovvn)

30 whether or not it is a draining shower head (or tub

spigot) step 60, i.e., connected to a line which

drains after use through the bath spigot. If it is,

an empirically defined gallon/event correction "2"

will be defined (step 62) to correct for reverse flow

35 from the shower head or shower valve to the tub

spigot upon completion of the shower (bath) and for

the flow of air in the normal direction of flow when



35y = tenperature of hot water (known); z = tenperature of m xed ﬁ“ n
(nmeasure); A = flow of cold water; B = flow of hot water; C = flow* of

wat er (nmeasured). 0 E,U- 2C02 The flow vol une from each hot and col d
water feed allows a building owner to bill for each source of water at a
separate rate, recognizing the higher5cost to provide hot water. The
control determ nes whether 5 m xing takes place (step 120) and receives

| nf ormat [ on. cONERENRRY; ko1 B0k AR AOkY, WAHEL SQIPOTAY B3 (LT Gl T Ol O

fromother nonitors in the unit (the cold water tenperature cou 3'so be
set to reflect tW8i€H dswiher ftlé’f'l’pé'laéteuloé) t8sd L1y . dshemeimes thaces,une of

hot a{\d c?lhd \g_a}tu @ 1ihate halgm paeagmi ee&d:r( Sblep v&%@fourt]:-rh@hé??'&b&‘%lectt}l%

conmput es e use hy nu in olune o wat er

tenperature diff8FERCE? b@t"'&ﬂteetﬁ"ez/ ‘xdmé‘BlP%lr\/\)éf'ﬁ BF FHE‘PPé’FQt itPe

t enper at ur e sdi ffarexm afe fdantd tacc&eﬂxfablﬁlfwntﬂa’per aange (shepfhdd). The

conputer, as sho i Is S qQt al BTU use/the total
W Eeggt%how% 8%%%2%5 G%e%s 1S 56&Ftagvt8é .

vol unme of hot vvater i'S cou an ihditv
sel ect group of d@®viaesgptakpelz2bleawmd Iﬁt&ﬂomﬁ&ﬁ@s 6hi sam@t iwhetme atdeandar d

step (12?) and s a h t 10 eeds
the standard whi ?%q‘?ﬁ%fgﬁir EQF? %%g%egsgﬁslsﬁg\/% tthoté\%atc't% t:sat (g'p (f?é The

control, as show¥adtf FRBEre ¢hedbiev¥aes ‘t’-‘rlhﬁe He© it OZBtP@r’rﬁé’Wat ure

exceeds a defi nedndighat ivgl Gihd$ S8E tPr 8h6Gbr 0eRUPEA:ESef I 28GRl Sk Of
scalding. If the_neasured hot ra r te eraturel exceeds a user defined
limt, an al arm F&IBERPARGEI c4 ﬁgst' he®heetf f 51-F r & ag}aﬁ . 30

Since the neter rxmprb@\eerlgr maidHtfiiegl et aldcxedss gﬁloxéi ncindthdsaceseal | i c

substance) -uhi oS HRRSRLDN SR o e Spt el RELLONER) Led by

attaching a magne moni t of own T & co
the nmonitor 130 ﬁ@gtatias showeirt heaz Wy (fwu@tc@ﬁm &lel efdﬂpwtr&dmgnetl c reed

switch 134 sShoul d a rggpet le‘é agbaceﬁ@ EemplieeF Betetmihag FREREthe reed
switch 134 mnll cl ose P g_

device is not a shower‘head or faucet, it will then
calculate the gallons/event step 72. If the device
is a toilet (step 70), this number will be'compared
to a user defined flow rate range in gallons/flush
20 for the toilet (step 74) and if the comparison shows
the actual gallons per event flow falls out of the
acceptable flow rate range thereby indicating that
the toilet has been modified or that the.toilet is
leaking (the flow/ event is extremely low), an alarm
25 signal (step will be issued (step 76) so that the
toilet can be corrected. Simultaneously, the number
of events is compared to a standard "W" (step 78) and
if there are more than "W" events, a wmaintenance
signal is issued (step 80) indicating that the toilet

30 is not performing properly.
. The computer also has the algorithm illustrated
in figure 4. Here a 24 hour timer is started (step
90) . If this timer times out (step 92}, an alarm
signal will be transmitted (step 94). If the timer
35 has not timed out, a one hour timer will be started
(step 96). When the one hour timer times out (step

96) the computer determines whether an event has



t hereby supplying a signal to the nonitor conputer. In response tothks; 20
signal the nonitor will transmt a tanper alarmwhen it transmts data to
t he receiver. ~.~J Lu~L -9 WVE CLAIM 1. A systemfor nonitoring the use
“of water supplied by a pipe to a device that discharges water during use
conprising 5 a neter for generating t@formation indicating that water is
flowi ng through the pipe, a conputer for receiving said information and

determ ni ng that Jhe,Mader(d Oélp(y\@)ng gnghet,Qgtp?\ug and thats water has

st opped fl ow ng through the 1 , sal ut er rther i'ncldding an
event counter, medns FROY | &éﬁ*@l—fyﬂﬁg §ﬁs§§§ﬁ?ddef| nkfl Hn t IRveritowhefs wat er

t hr ough t he pi pe d‘dﬁdx&\/@ﬂ, byhéhenkb Bbeppadened wBt efeddowdd) the pipe for
at least a predeterm ned duration cﬂf ti mebhang ggans for updating said
event counter whé&n B OFTSH T HEN TFi BRCR 20 A28y SOBFECHE 16ni™Eshg t he

use of waters in sd@uleviceld ha:tomg swinahgehev\deteltcdurl T igS&oCEOfdHMNg t o
claiml1, further i Sl ng ;L co [ he act ual er .of events
SRS 094IRR0s, Tala coOMPAL AL e Ackyel aumher, ol

counted in a sele peri o a predet erm ned for
that sel ected perdmypesflyt iame shdti msunngnansegnalre@.umtﬁcatﬁtngl-nohﬂtd sai d

actual nunber of b%V%'?Jd%zfs%'Jo%i euLs! 9§ 0&u§é“c§oﬂr8§e&?£ NGO LLe $Hange.

3. A systemfor nonitorin use o I'n a device that |scharges
wat er during use %‘&ﬁ%lqg etV@fECI%uttﬂ 21'1%% R PHOPlemycan bedivedies t hat
the water 3@ usi g dRdicead.s operating inproperl y 4. A system for

nmoni toring the use of ter in a device_that d| rg t r ,during use
according to claim1, ﬂta?rtq%?p“btoerfbr?%? nﬁiﬂ%aﬁga gsoggﬁ ﬁ’gal wate

flow per month, either on an individual devzce basis
or oh a collective device basis (total water used in
the dwelling unit). As shown in figure 5, a monthly,
15 for example, total of water use is computed for the
unit (or a device or devices in the unit) step 110
and if this total is too high or too low when
compared to a datum (step 112), an alarm’will be
issued (step 114). The total volume of the unit as
20 a whole or of a specific device or devices is an
indicator of the number of people occuéying the
dwelling unit. If the unit 1is intended to be
occupied by two people this alarm signal could be
designed to indicate that the number of people
25 occupying the unit, is in violation of the terms of
the lease. Additionally, this data could indicate
the unit is unoccupied or not occupied during the

day.
The computer, as shown in figure 6, computes the
30 flow of both hot and cold water by solving two equa-
tions as follows:
Ax+By=Cz
A+B=C

temperature of cold water (known);
temperature of hot water (known);
temperature of mixed water (measure);
flow cf cold water;

flow of hot water;

flow of mixed water (measured).

35
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.20 ~1"; 2002 -1 o the volune of water discharged fromthe wat et Jusiong§l!
device during a selected period of tine, the nunber of events that have
~occurred during said selected period of tine, and 5 the actual vol une of
wat er di scharged fromthe water using device per event. 5. A systemfor
nonitoring the use of water in a dew/ece that discharges water during use
according to claim4, further conprising neans for conparing the 10 actual

vol ume of water digcharggd fnomed he-yat sécgsihfaﬁ deys ceopar (event wth an

i deal range of volunme of water discharge romthe water usi ng “device per
event and i ssui ngtal¥Gnal PHALERBSe PemEN He detdml £98| gREhofsanaasy of

di scharged from the et auseparkbedertee perogMentnfaths wulsddenf. the

i deal range of vol une of water discharged fromthe $ﬁter usi ng devi ce per
event. 6. A system fpﬁovﬁé% 61 NG -Che usB®ofOWater $T-EHERTT & RGHeT

di scharges vat er miwimygy usekascordiaget o Greag ai m2b,) whanéi n ad«liwayice i s

a shower head Vw“fﬂké¥£ﬂ sbfﬂtéﬁpégf?fﬁg wmﬁéeiﬂo§aign%pn%% |, further
e volu

conpri ses neans for conputing of "Wat er ~di Schar ge %r(ﬁﬁ%%% wat er
usi ng devi ce duritRzeratiucaed(Perdod 6f colde ZBofr omheai dhaddttangener at ed

by said neter, thg,hugher ofngvenrhs tv?éﬁéeﬁ%@m?&fé‘iﬁfg duliRY 4 gpdtgee' ect ed

period of tinme, and a correction for the conputed vol une of wa
nul tiplying said 3%t althumSérest ebBft sCHYIIVAFLENPITRATAGNER: \afidie. . A
A2 ACAY. AD AY. Afathe dn . thie i | of nedhil ARl el ealalad aalsa

Ul c”a] ca] ca] caVl gal cTalcal£alga 653 caklal €8 ST A S " &l ds the
BTU use by multiplying the volume of hot water by the
temperature difference between the hot and cold water
or the relative temperature difference of each to a

15 defined temperature (step 124).

The computer, as shown in figure 7, also
computes the total BTU use/the total volume of hot
water flow (this could also be for an individual
device or select group of devices) step 126 and

20 compares this ratio to a standard step (127) and
sends an alarm in the event that the actual ratio
exceeds the standard which 1in turn indicates
excessively hot water step (128). The control, as
shown 1in figure 7, determines if the hot water

25 temperature exceeds a defined limit which is set to
protect occupants from the risk of scalding. If the
measured hot water temperature exceeds a user defined
limit, an alarm is sent indicating the need for
repair or adjustment.

30 Since the meter may have a rotating metallic
target (including a metallic substance) which 1is
sensed by a sensor, the system can be inhibited by
attaching a magnet to the monitor. As shown 1in
figure 8, the computer in the monitor 130 has a

35 circuit 132 which is controlled by a magnetic reed
switch 134. Should a magnet be attached to the

monitor, the magnetic reed switch 134 will close
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5 a meter for generating information
indicating that water is flowing through the pipe,

a computer for receiving said information
and determining that the water is flowing through the
pipe and that water has stopped flowing through the

10 pipe,
said computer further including
an event counter,
means for identifying an event defined
by the flow of water through the pipe followed by the
15 stoppage of water flow in the pipe for at least a
predetermined duration of time, and
means for updating said evené counter

when an event is identified.

2. A system for monitoring the use of water in a
20 device that discharges water during use according to
claim 1, further comprising means for comparing the
actual number of events counted in a selected period
of time with a predetermined event range for that
selected period of time and issuing a signal
25 indicating that said actual number of events falls

cutside of said predetermined events range.

3. A system for monitoring the use of water in a
device that discharges water during use according to
claim 2, wherein said signal indicates that the water

30 using device 1is operating improperly.

4. A system for monitoring the use of water in a
device that discharges water during use according to

claim 1, further comprising means for computing
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5. A system for monitoring the use of water in a
device that discharges water during use according to
claim 4, further comprising means for comparing the
10 actual volume of water discharged from the water
using device per event with an ideal range of volume
of water discharged from the water using device per
event and issuing a signal in the event the actual
volume of water discharged from the water using
15 device per event falls ocutside of the ideal range of
volume of water discharged from the water using

device per event.

6. A system for monitoring the use of water in a
device that discharges water during use acéording to
20 claim 1, wherein said device is a shower head which
drains after use and wherein said control further
comprises means for computing
the volume of water discharged from the
water using device during a selected period of time
25 from said data generated by said meter,
the number of events that have occurred
during said selected period of time, and
a correction for the computed volume of
water by multiplying said total number of events by

30 an empirically set value.



