- 1 - Description METHOD AND APPARATUS FOR DETERMINING RESOURCE CONSUMPTION 5
The present invention relates to a method and a apparatus for determining a consumption of
resources. The provision of cold and hot water requires a considerable use of natural resources on the
part of both the supply 10 companies and the consumers. The operation of water processing plants,
pumping stations and sewage treatment plants and the provision of hot water are especially
energy-intensive. Due to water's high specific heat storage capacity of 4.183 J Kg-1 K-1, large
amounts df @RergyParebnsumed even 15 for many everyday activities; thus a four-minute hot shower
requires 1.5 kWh of heat energy to be supplied, which is usually provided by fossil fuels or electrical

energy. In FUIBREAO eAUIER a0 Nath Amera ewse L ater reprenetya ppgiderable par

of primary energy consumption, 20 which enta ouse gas emissions and expenses according
to today's state of the art. Despite the growing environmental consciousness, many consumers are

insuficiently, aware of the cqneigns,betiesn .25 water Gposymplign and cenaunRption. Water

is indeed considered a precious resource by the overwhelming part of the population, but water
consumptiéf is Bk ¥aRsly oAREEEARS v e MissisiPergieeRhouse gases and the use of
nonrenewable resources, and is thus not included in efforts 30 for climate protection. In addition,
consumers lack the possibility of assessing individual withdrawal processes with respect to resource
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use of natural resources on the part of both the supply

10 companies and the consumers. The operation of water
processing plants, pumping stations and sewage treatment
plants and the provision of hot water are especially energy-
intensive. Due to water's high specific heat storage capacity
of 4.183 J Kg* K, large amounts of energy are consumed even

15 for many everyday activities; thus a four-minute hot shower
requires 1.5 kWh of heat energy to be supplied, which is
usually provided by fossil fuels or electrical energy. In
European countries and in North America, the use of water
represents a considerable part of primary energy consumption,

20 which entails greenhouse gas emissions and expenses according

to today's state of the art.

Despite the growing environmental consciousness, many
consumers are insufficiently aware of the connections between
25 water consumption and energy consumption. Water is indeed
considered a precious resource by the overwhelming part of
the population, but water consumption is only rarely
connected to the emission of greenhouse gases and the use of
nonrenewable resources, and is thus not included in efforts
30 for climate protection. In addition, consumers lack the
possibility of assessing individual withdrawal processes with
respect to resource consumption. Monthly or even yearly

accounting cycles for utility costs offer only slight



information about the resource intensity of individual activities; installed water, power, gas, heat and
electricity meters likewise allow only insufficient inferences for individual uses. Another disadvantage
of the known systems 5 results from the lack of an gutamatic recognition of related withdrawal
processes and the lack of a combination of individual related measurement values with respect to
characteristic parameters that characterize finished activities. In addition, the resource consumptions
produced 10 by hot water withdrawal are detected at 'multiple measurement points such as the water

meter and A& GEEAEER AMaNGuIEHRVESS HEEad Sepaitdlyhythe tBALMER 3ssessed and

combined. LLembinaties inteeasiy interpreteshchasasteristicparameters isnat passiye fori mpst
consumers and is top 15 elaboratijoes eciquly for sho withdrawaflr&%ocesses, such as washing hands.
FurthermoP& &dting SyStENTS d6 ot Hefdd ¥helgﬁé?§%je§<b%ﬁ§e TSt behorié outside the

consumer'sagea oiresponsivdity, snuchlasrthdse fatpumpiog stations=Crnsequentlytbetzavior is not

directly assesserlln mast20.gasep. and exisling sypiems ead 1g opw aignel spanggs pLiehavior
In addition’td their imited functionality, most Systems Tequire an external power supply or a battery and
are not 25wilitabledwrihstatiation grectydt thespdimadf withdrawalduetttheir diiensions,

particularly, if ¢, sansumerhas high slandards with respetdo he gestbetics.of thg installation. An

external power supply makes installation in a damp area particularly difficult, while an internal battery
30 is not debiralsle ferdmiironniartamnepeess. Botunfemns EF-e30870 1A Ush8342,070; EP

0288448A% EPN950847TAZ, Usds 121 383; URd B8a H43: W 200801383hhand E5und §990877A2

describe equipment for detecting flow quantities. EP 1858144A2 Qescribes an architecture with
impréfed Bot&Qbn"Refist fAikfe 67 e pawEr Gy 158 63612, 188 SHEWSE tREAREHBR™F the

VWegandqﬂﬁghagadﬁagn%m:the water meter and the gas meter, and would
have to be read separately by the consumer, assessed and
combined. Combination into easily interpreted characteristic
parameters is not possible for most consumers and is too

15 elaborate, especially for short withdrawal processes, such as
washing hands. Furthermore, existing systems do not detect
the energy expense that must be borne outside the consumer's
area of responsgibility, such as those for pumping stations.
Consequently, behavior is not directly assessed in most

20 cases, and existing systems lead to only marginal changes of

behavior.

In addition to their limited functionality, most systems
require an external power supply or a battery and are not

25 suitable for installation directly at the point of withdrawal
due to their dimensions, particularly if the consumer has
high standards with respect to the aesthetics of the
installation. An external power supply makes installation in
a damp area particularly difficult, while an internal battery

30 is not desirable for environmental aspects.

Documents EP 1308701A2; US 3,342,070; EP 0288448Al1l; EP
0950877A2; US 5,721,383; US 4,885,943; WO 2008018836 and EP



5 sensor in a device for determining a flow quantity. The Wiegand effect requires usage of expensive
material and is therefore disadvantageous. EP 1884292A1 describes a measurement device that
detects and controls the water consumption at a gargden sprinkler or a water faucet. 10 A device for
determining the quantity of heat transported in a medium is described in DE 102004054118. For this
purpose, the device detects the flow quantity of the medium as well as the temperature upstream and
downstream of the heat transfer. 15 Measuring the temperature at two points is characteristic for heat
quantity me&surefient déeises bhehiswpeonatich Esmpieties thncbnShartich Ao Z0GH053091 Al

specifies adevicesfor separate detegtion of the, amouptefenaioy sequiradorseryice water and for

water in radiators. 20 Document GB 2434207 A is concerned with a water and ener?)é costs monitor.

In an applieaRirestrerRe@deiiess akohstmplibn FitBrReitF syteRs bt thPp&int dPwa st
withdrawalgthere 28rare disadvagtagas anorg exigtieg davices fasticarysdue dmadaek of
mechanisms for recognizing associated withdrawa| processes; due to an insufficient possibility for
assochating €8S imptiorfinfsirtonhdith HaRiddH! %ﬁ%r%ﬁlp?&&%%g;t&ﬁé/ to gltr? %nadequate
aggregation f seersused yakiesdatoia- 868 charpterstic pasameter €haraocterizilg thedwitldrawal
process; due to a lack of&nforgation on the sgre%righolug'sg 4 29\rrl1is§ie()gs lp{%%%ceaci by the withdrawal,

due to a higR AN TeFRAEY BXpERSS 10t determining Thé Watér - 4 - termperature upstream of the

water processisg tedetermize thecambant diesheended tisermath enedgy; dhe to#iteespatial separation
between digg}?g/ andtpoint of user inte&z%%icg?qf;jj[ﬁ%fggtrgller&fm%glgtqgélggp{e}wal; due to the lack
> .

. t A, .
of 5 appllcatlon-lrlerilgteéloarhda Situation-relate ormation to assess behavior; as well as due to the use
of expensive devices for energy supply.  The invention can be based among other things on the

problem 1Q of;acquiring: [esouree cansiimptiqn,inclyding water sensiumption, £nergy-earsumption for

preparing hot water, expenses for pumping etc. for' withdrawal processes of hot or cold water, of

allocating thisteshsamptriesrdivierAl With@awed pRELsEL HoteMTRINGIthE rESTRRFS

the device detects the flow quantity of the medium as well as
the temperature upstream and downstream of the heat transfer.

15 Measuring the temperature at two points is characteristic for
heat quantity measurement devices of this type, which
complicates the construction. WO 2007/053091 Al specifies a
device for separate detection of the amount of energy
required for service water and for water in radiators.

20 Document GB 2434207 A is concerned with a water and energy

costs monitor.

In an application of related devices as consumption
information systems at the point of water withdrawal, there

25 are disadvantages among existing devices, particularly due to
a lack of mechanisms for recognizing associated withdrawal
processes; due to an insufficient possibility for associlating
consumption information with individual withdrawal processes;
due to an inadequate aggregation of measured values into a

30 characteristic parameter characterizing the withdrawal
process; due to a lack of information on the greenhouse gas
emissions produced by the withdrawal; due to a high

installation-related expense for determining the water



15 characteristic parameters with respect to costs and environmental influences such as water
volumes, energy amounts, greenhouse gas emissions etc., and visualizing them at the point of
withdrawal or the point of control of such a withdrawgl process and supporting the assessment of the
20 user's own behavior, as well as creating incentives for an environmentally protective and
cost-saving behavior. In addition, the invention is based on the problem of developing a device that
requires no external power supply or external sensors in order to reduce the ex%ense‘ for installation,

as 25 well BeBefipEAGIRy IRRYFaREWIBTrdspectRIVeraFSZe SRdMape, Heaiy - assthdtc

aspects, iniq gxisting insialiations such @shose inethg kjtcher at thersiak fasicet,nd in the bathroom
at the washbasin, bathtub or shower faucet. 30 Thjs object is sgolved with the arranq(%@ent according

to Claim 1 2#83Ré M&tRoB SlFEHR fEAtRdSdr Glim A1 RefiRdmeRtE and E6ifiurations are the
subject mattes of Hhe-depandent elaims. Wae bwentiohdiescebed Gelowsimptified #wkmeasurement,
determination and dis(fla ugf?igforrggtigggnéhi%us of hot ag%gglg vg%t%m%tléugplor‘g%or motivates

the cohsuritBPb fedbce SuFce B5Ssuiaption calised by water usage, as Lowell as the

associatedsgmissiorvefrgreenhousssgasses] Tas idfoemation sempeises falem@ enmigembination, data
on costs mgu\rfrggégor}sul[n%% ggv}% IV I\I#Drﬁﬁg .rfaquwed energy amounts, greenho_use gases produc_ed,
as well as fniormation for compariso imilar user groups and the presentation of 15 trends with
respect to consumption behavior. Information is acquired and displayed both continuously during the

water _ thdrgual agd i sgaregaied Lrsdacrelaipdayiiaual prasassesoRhe disiasiatas place in

the direct spatial vicinity of the device controlling the withdrawal, i.e. the 20 water faucet in the kitchen,
the Bath ocfardequtielsibvie HiadcsT tROBRYHEE A6%e, thE Mikihgdapadter

consumption, energy consumption for preparing hot water,
expenses for pumping etc. for withdrawal processes of hot or
cold water, of allocating this consumption to individual
withdrawal processes, determining the resulting

15 characteristic parameters with respect to costs and
environmental influences such as water volumes, energy
amounts, greenhouse gas emissions etc., and visualizing them
at the point of withdrawal or the point of control of such a
withdrawal process and supporting the assessment of the

20 user's own behavior; as well as creating incentives for an
environmentally protective and cost-saving behavior. In
addition, the invention is based on the problem of developing
a device that requires no external power supply or external
sengors in order to reduce the expense for installation, as

25 well as being easily integrated with respect to overall size
and shape, including aesthetic aspects, into existing
installations such as those in the kitchen at the sink
faucet, and in the bathroom at the washbasin, bathtub or
shower faucet.

30

The object of the invention is to provide a method and a

device in order to detect resource consumption inexpensively.



For this purpose, the device measures the flow 'quantity and the temperature of the fluid_ A turbine
wheel that ih manufactured from magnetized material or mechanically connected to one or more
permanent magnets is used to. determine the flow quantity. In case of a withdrawal of water, the
turbine wheel is set into rotational movement and-generates an alternating magnetic field in one or
more coils. The characteristic curve of the resuiting voltage serves as an indicator of the rotational
frequency and, after conversion, the flow quantity. The induce voltage can additionally be used as an

energy sourfe forthé device® -6 Whth'mARed it possibid B dighenswith 2 bitery of I#¢8 storage

capacitors.1The  quantityf heatiexpendedHfer heating the water issdetermined<on; therkasis; of an
individual temperature sensor and a microc%ntrolleg,, both housed in the 5 device, and a method

described BEIBWTOF estithating tHE water temperatire prior to healing  The' GoSts amyent

environmentteelexant parameters ascribable to the withdrawal are calculated by an evaluation of the
expended amount of energy, taking into account, if necessary, the type of energy 10 conversion such
as using electrical energy versus direct usage of fossil fuels versus solar collectors, as well as an
assessmeritiaf the withdravwn darount bbwater | alsotaking iftoaccount foe theicaloelation of the

greenfiouse gas,amissionsihe emissians that arise i e, provision, of od Water areLy (e disposal of
wastewater, for utility companies for instance. The factors necessary for this are stored in the
microcontrelel'scmémory.tEive groupingofindividual watérwithdrawalssintoretated 20twithdrawal

processes i.done withthe aid,qf.a micrgconiroller by evaluating the duration ot individual water

withdrawals and the time intervals_between two or more than two withdrawals. When a turbine wheel is
usedfor povrer gerferafien, théredis sbatetimes Aorencughderrergy avaitable 25betWeern two

withdrawal progessesstooperate a lowscost fimer. In-this, case, the measyred;tempeyatyrg change from

just before the switch-off until the next switch-on can serve as the time basis; alternatively, the voltage
difference af'& ¢apacitorahBe Gsed for evaliationSThe abovVe-5pecified B0tomstHiptidn information

can be displayed in agaregatedsfopnfar related withdrawal, processes.and therefore requires no

calculation by the user. As an example, the brief opening of the water faucet to moisten a toothbrush

andthere&&ﬂﬁﬁéiﬁﬁp with similar user groups and the presentation of

15 trends with respect to consumption behavior. Information 1is

acquired and displayed both continuously during the water
withdrawal and in aggregated form for related withdrawal
processes. The display takes place in the direct spatial
vicinity of the device controlling the withdrawal, i.e. the

20 water faucet in the kitchen, the bath or garden, the shower

head or the shower hose, the mixing tap, etc.

For this purpose, the device measures the flow quantity and
the temperature of the fluid. A turbine wheel that is

25 manufactured from magnetized material or mechanically
connected to one or more permanent magnets is used to
determine the flow guantity. In case of a withdrawal of
water, the turbine wheel is set into rotational movement and
generates an alternating magnetic field in one or more coils.

30 The characteristic curve of the resulting voltage serves as
an indicator of the rotational frequency and, after
conversion, the flow quantity. The induced voltage can

additionally be used as an energy source for the device,



for rinsing the mouth and cleaning the toothbrush would be combined into one withdrawal process, but
washing hands half an hour later would be a new measurement, with a reset water meter for example.
5 Frequently, not all acquired consumption informatn-is of interest, or only a selection could be
displayed for technical reasons. In this case, the information of interest of the user can frequently be
derived from the course over 10 time of the flow quantity and the temperature. The device recognizes

characteristic curves of measurement rarpgte Sy asecriggs &fq«eﬁr}; toa tr]loeagpsg: roé)ab e context, such
as hand-w‘é@ﬁl{ﬁa, gﬁ&ﬁgriﬁg‘f v@ﬁé’ﬁ;ﬁ‘g e garden, %e]t’lerlng walter, etcC., and selects the (%splay mode
defined forsthisreantexiapadhusifer. instamceyarstove reduttive of trexthdd diew dfter dreatiriptopening

of a valve. SWI(C on Progess. - €qN.be lofegd s elared progges gaydisthiervolume of the fluid
withdrawn since the abrupt switch-on event is very probably of primary interest, for which reason
informatiort emZorhiswithdransrwandnfount & pretsrablyldispiay & thnésdetc thel Beigé can be

further equippgd with 3 cogmunigatign inferface andgnenyolatile dataimemony 250 A er

embodiment of a method for determining a signal indicating the resource consumption, a fluid quantity
is determirredns Beffid eha T4 Ath8RVIEatd WithdFahfal GRE iR R WRAGERRTERE The signal

indicating the)resQurcecansHaLien is determinacas a fumeioniafihe-amouns o830 fluid determined
during the withdrawal unit. In one embodiment, a temperature of the withdrawn fluid is determined as

P
the actual femhpErAted THY sifhafiffttdidingon ©f the expended amount of energy,

taking into account, if necessary, the type of energy

10 conversion such as using electrical energy versus direct
usage of fossil fuels versus solar collectors, as well as an
assessment of the withdrawn amount of water, also taking into
account for the calculation of the greenhouse gas emissions
the emissions that arise in the provision of cold water or

15 the disposal of wastewater, for utility companies for
instance. The factors necessary for this are stored in the

microcontroller's memory.

The grouping of individual water withdrawals into related

20 withdrawal processes is done with the aid of a
microcontroller by evaluating the duration of individual
water withdrawals and the time intervals between two or more
than two withdrawals. When a turbine wheel is used for power
generation, there is sometimes not enough energy available

25 Dbetween two withdrawal processes to operate a low-cost timer.
In this case, the measured temperature change from just
before the switch-off until the next switch-on can serve as
the time basis; alternatively, the voltage difference at a
capacitor can be used for evaluation. The above-specified

30 consumption information can be displayed in aggregated form
for related withdrawal processes and therefore requires no
calculation by the user. As an example, the brief opening of

the water faucet to moisten a toothbrush and the reopening



-8 the resource consumption can be determined as a function of the amount of fluid determined during
the withdrawal unit and additionally as a function of the actual temperature determined during the
withdrawal unit. 5 The fluid can comprise water. -Alternatively, the resource consumption value can be
determined from the difference between the actual temperature 10 and a base temperature. The
actual temperature value can be determined per time unit. The signal indicating the resource
consumption can be determined as a function of the amounéof fluid %%}Permined 15 gHri% the
withdrawalf it &rid e Feth e RPer&uPe Def iR UM dteminga dinhy The WitHarawal unit. A
withdrawalzghibear:be andadivitkalwithdisaval processe26 Altetrtativelyh anwitidsamial tif.¢an be an

individual with rgl\gvral process or %tgtueblgdlw%ual Wlthgl’s%V\é%J Iocesses t%keaplgg% ina Vygnceeknterval

that is smatiér thar a p?etoee]fervr'ﬁ)ﬁﬁ time \?vind%v\‘fv,né% overall wi drav\‘/fvlat[ process that is composed of
several indieidaal ithdrawampbeesses. The 25 amount of fluid can be the amount of fluid of the
individual withdrawal process or the amount of fluid of the overall withdrawal process. In one
embodiment, an arrangement for determining the 30 resource consumption comprises a generator for
generatingFare autput Yoltageoby PehnaTUhe A8ids ArsartethPWalét feWmeitRroubh tﬁg

arrangement during.a withdraweal,ugit.and.an elgetropics£ospenest ERe-eleetsonics component can
be -9 - designed to determine an amount of fluid of the fluid flowing through the arrangement during
the withdréaesahinicPamigesons. In this case, the information of interest

of the user can frequently be derived from the course over
10 time of the flow quantity and the temperature. The device
recognizes characteristic curves of measurement parameters,
ascribes them to the most probable context, such as hand-
washing, showering, watering the garden, metering water,
etc., and selects the display mode defined for this context.
15 Thus for instance, a slow reduction of the fluid flow after
an abrupt opening of a valve, "switch-on process," can be
inferred as a metered process in which the volume of the
fluid withdrawn since the abrupt switch-on event is very
probably of primary interest, for which reason information on

20 this withdrawn water amount is preferably displayed.

If needed, the device can be further equipped with a

communication interface and a nonvolatile data memory.

25 In one embodiment of a method for determining a signal
indicating the resource consumption, a fluid quantity is
determined for a fluid that is withdrawn at a withdrawal site
during a withdrawal unit. The signal indicating the resource
consumption is determined as a function of the amount of

30 fluid determined during the withdrawal unit.

In one embodiment, a temperature of the withdrawn fluid is

determined as the actual temperature. The signal indicating



output voltage of the generator, and to provide a signal indicating the resource consumption as a
function of the 5 output voltage of the generator. In one embodiment, the electronics component is
designed to base the withdrawal unit on an overall withdrawal process composed of several individual
withdrawal processes if the 10 individual withdrawal processes take place during a time interval that is
smaller than a predetermined time window. The time window can be a time t with t t2, where a time
duration t2 is determined from the group comprising the 15 average duration of tooth brushing, the
average diHatiors of HEir SastATE HAY HO By rage kiurdifsreafatRAng Bp2 AftiRe Ehith 1°dec t 5 min

can be defined as the time wirdow 2¢1&n ane embediment, the-fiuid flowing threugh therarsangement

during a withdrawal unit is subsequently withdrawn at the withdrawal site. The withdrawal site is
downstreapfi6fithé 2reahtiéntsht 225 Hi6he ¥ ddirheft, A and&MRCotidises a temperature

sensor for gmitling a-temperaturg signal {hatitepends onraitemperature of the fluid. The electronics
component is designed to provide a signal indicating the resource 30 consumption as a function of the
tempesrature signal and the output voltage of the generator. - 10 -

The fluid can comprise water.

Alternatively, the resource consumption value can be
determined from the difference between the actual temperature

10 and a base temperature.

The actual temperature value can be determined per time unit.

The signal indicating the resource consumption can be

determined as a function of the amount of fluid determined
15 during the withdrawal unit and the actual temperature per

time unit determined during the withdrawal unit.
A withdrawal unit can be an individual withdrawal process.

20 Alternatively, a withdrawal unit can be an individual
withdrawal process or, if the individual withdrawal processes
take place in a time interval that is smaller than a
predetermined time window, an overall withdrawal process that
is composed of several individual withdrawal processes. The

25  amount of fluid can be the amount of fluid of the individual
withdrawal process or the amount of fluid of the overall

withdrawal process.

In one embodiment, an arrangement for determining the

30 resource consumption comprises a generator for generating an
output voltage by means of the fluid, in particular water,
flowing through the arrangement during a withdrawal unit, and

an electronics component. The electronics component can be



In one embodiment, the electronics component is designed to provide the signal indicating the
resource consumption also as a function of a base temperature. A measured lowest temperature
during a number M of previous individual 5 withdrawgl processes, or a base value is defined as the
base temperature. The electronics component can comprise a microcontroller. The microcontroller can
be designed to combine individual 10 withdrawal processes into an overall withdrawal process by
means of an evaluation of a duration of individual withdrawal processes and the time intervals between
two or morédrdigided| WithdelveapiocesaBs AT HNEneEmbointert fthelfenkbtatdfistdedigRéd to

generate the outpuf voltage pfthegenaratorinsuch & manper that e ouipyt voltagerofithe generator

can operate the electronics component. 20 In a refinement, the generator comprises a_turbine wheel

that is desigERYS bESET 39S rBiatibhal MBH6T BY Bfe fGBHohhPIrdugiftR ai&iement. The

turbine whegl.canhe REpduced-feqB magnetized materian2s Alterratively: e webinaaheel can be
connected to at least one magnet. The at least one magnet can be situated in the fluid. The

arranGemenit ERH furtiter@sifipfide &h &SI HotisiHg: The 30 generator can comprise at least one

coil. The at least one coil can be mounted on a side f the interior housing facing away from the fluid in

‘such a manner that an alternatin m%%neticlfiel% ggws throggh é%%g%gaitsor%eegqigg%@wgcg]e ‘

rotational MBVERENE FRetISiRG Wheer can be arranged together with the at leastone magnet in the
interior of thadrtetibeheusingadsluidivar flow sroundrgrall withdrawal process

composed of several individual withdrawal processes if the
10 individual Withdrawal processes take placé during a time

interval that is smaller than a predetermined time window.

The time window can be a time t with t £ t,, where a time
duration t, is determined from the group comprising the
15 average duration of tooth brushing, the average duration of

hair washing and the average duration of lathering up.

A time t with 1 sec £ t £ 5 min can be defined as the time

window.

20
In one embodiment, the fluid flowing through the arrangement
during a withdrawal unit is subsequently withdrawn at the
withdrawal site. The withdrawal site is downstream of the
arrangement.

25

In one embodiment, the arrangement comprises a temperature
sensor for emitting a temperature signal that depends on a
temperature of the fluid. The electronics component is
designed to provide a signal indicating the resource

30 consumption as a function of the temperature signal and the

output voltage of the generator.



5 In one embodiment, the arrangement comprises a housing. The housing can have a thread or a
coupler that is designed for connection to a water faucet, a shower head, a shower hose, a mixing tap,
a water line, or a garden hose. 10 In one embodimegt, the arrangement can comprise a display
module. The display module is used to display the signal indicating the resource consumption. In a
refinement, the arrangement comprises a rectifier module 15 for generating a supply voltage from the
output voltage of the generator. The at least one coil can be connected to the rectifier module. A water
withdrawalldevice, ingapticiatard: fauche aesSRwWeicZotissad AoV those, E9Mkeaep 8 garden

hose or a water lige, cgi camprise an.asrangementdordeteupiningthedasomse consumpgon. I
one embogiment, the arrangement for determining the 25 resource consumption is constructed as a
device. Thasnverfigrokilitie @dscRibBa BRI0V IBIEVER @ xefn R § SASsHilh8HEWWith reference to

the ﬁgUresﬁiﬁ%\ég%med@%g%gfj»lrb@tiﬁ{]&bé’iitavlar@ﬂq&g&ib@d)wgharﬁimarshiﬁaaf 30 components or
functions into other modules is implicitly included in the description

( JAreas ?d stryctures with identical
functién oreffdtd BFRUR IdeMieaRRRTENcERUMbRAS SThETSIHS - 19 -F8§drt sREwS AR example of a
schematic sirdgtiyre wh Bedevice or a described method, with integrated display, 5 Figure 2 shows
another example schematic structure of the device or the described method, with a separate display,

The elecﬁronics component can comprise a microcontroller. The
microcontroller can be designed to combine individual

10  withdrawal processes into an overall withdrawal process by
means of an evaluation of a duration of individual withdrawal
processes and the time intervals between two or more

individual withdrawal processes.

15 Tn one embodiment, the generator is designed to generate the
output voltage of the generator in such a manner that the

output voltage of the generator can operate the electronics

component.

20 In a refinement, the generator comprises a turbine wheel that
is designed to be set into rotational motion by the fluid

flowing through the arrangement.

The turbine wheel can be produced from magnetized material.
25 Alternatively, the turbine wheel can be connected to at least

one magnet. The at least one magnet can be situated in the

fluid.

The arrangement can further comprise an interior housing. The

30 generator can comprise at least one coil. The at least one
coil can be mounted on a side of the interior housing facing
away from the fluid in such a manner that an alternating

magnetic field flows through the at least one coil during the



Figure 3 shows an example of a rotor functioning as a sensor and generator of the described device or
the described 10 method, Figure 4 shows a block diagram of an example of the device or the method
described in Figure 1 with an integrated display, 15 Figure 5 shows a block diagram of an example of
the device or the method described in Figure 2 with a separate display, Figure 6 shows an example
of a possible circuit diagram of the rectifier module, with the optional optical communication 20
configuration of the device or method described in Figure 1, Figure 7 shows an example of a possible
circuit diagratrrsfithaale URTRRSOE thel e tifiBr bt e AiRtPthe GHlicRPtr &13ARSBA of the measured

information 10 a:separaie 35 davice, Figwe £ shows sevarakexamplar wales withdrayyalsaad their
grouping into combined withdrawal processes, and 30 Figure 9 shows exemplary measurement
processes et gotiphH At cbrabifed YeidvaPProt e SR RIS rkSulting display mode. - 13 - As
sketched in Figures 1-5, the device or the method can be described by means of the cooperation of a
generator 11, whose output voltage is used both as an indicator of the flow or supplying

uantity an
a voltdge thth8 e GFIMHS B GO pohEits® A 1B Mperatire SEHaor 195 réactllﬁtélrl?nlo%/%fedf with
smoothingreapaciterscand elements fotpeatdction dronvoydrecitages a misrcestmiied16:can internal or

external display module 14; and an,inteript and.exteior;ngysing,151and 15 yib, inaddition,to other
componen? , a screenri5 )
mixing tap, a water line, or a garden hose.

10 In one embodiment, the arrangement can comprise a display
module. The display module is used to display the signal

indicating the resource consumption.

In a refinement, the arrangement comprises a rectifier module
15 for generating a supply voltage from the output voltage of
the generator. The at least one coil can be connected to the

rectifier module.

A water withdrawal device, in particular a faucet, a shower
20 head, a shower hose, a mixing tap, a garden hose or a water
line, can comprise an arrangement for determining the

resource consumption.

In one embodiment, the arrangement for determining the

25 resource consumption is constructed as a device.

The invention will be described below for several exemplary
embodiments with reference to the figures; individual modules
or functional units are described, wherein a shift of

30 components or functions into other modules is implicitly
included in the description. Areas and structures with
identical function or effect bear identical reference

numbers. Therein:



10 an optional water stream regulator 154, as well as an optional flow regulator 155. The generator 11
consists of a rotor/turbine wheel 111 that is set into a rotational motion by the water flowing through 15
the device; in a preferred configuration, the water i deflected via one or more channels 10 in such a
manner that it flows tangentially onto the turbine wheel 111, see Figure 3 in particular; alternatively, a
turbine wheel 111 can be used onto which water flows parallel to the axis. The turbine 20 wheel
comprises a shaft 7, 8. The turbine wheel 111 is seated with low friction, preferably with the aid of a
slide bearing 9. In a preferred configuration, the rotor is either itself magnetized diametrically or

sectorally, or is, mechanigally.cannectedto coresponding-permanent Magngiss1 13 Qne or more 25

coils 114 are mounted on the outer side of the interior housing 151, so that an alternating magnetic
field flows daBlgR tiem dn €asE 6 Re6taIBRAORAotioH SHthétbRI R Ede SigF R f¥ich the rotor
consists of n pole pairs or is connected to a magnet 113 that consists of n pole pairs, 2n 30 coils 114
are preferably mounted such that the induced voltages of the individual coils 114 can he added up to a

2n- fold voltagE Tt a % efiBS ¥EnASGGHE T he*fatet Stof EL R Gesign St SUSHHEE, &vbnTBFlow flow
amounts, ayoltage that +Hkd disdugh Beaugak thoperaie the eleetsonies cempaseritsys generated. The
temperature sensor 12, preferably an analog PTC or NTC or 5 an integrated circuit with analog or
digital output, is mounted in such a manner that the temperature of the medium can be determined
without delaydarhe extenbpessiblecthreretifiel modube 38 chnsistsioionmesorEmore diedeswith

1OIOW-VO|tg%%|%Se§n1 %h )gzg’% 4t19éef§é%ké¥§rgzgattlgeg/j9ggs’or the described

10 method,

Figure 4 shows a block diagram of an example of the device or

the method described in Figure 1 with an integrated display,

15 Figure 5 shows a block diagram of an example of the device or

the method described in Figure 2 with a separate display,

Figure 6 shows an example of a possible circuit diagram of
the rectifier module, with the optional optical communication

20 configuration of the device or method described in Figure 1,

Figure 7 shows an example of a possible circuit diagram of
the electronics for the rectifier module and the optical

transmission of the measured information to a separate

25 device,

Figure 8 shows several exemplary water withdrawals and their

grouping into combined withdrawal processes, and

30 Figure 9 shows exemplary measurement processes, their

grouping into combined removal processes and the resulting

display mode.



and one or more smoothing capacitors Cl, 031, 032. Also see Figures 6 and 7. As already mentioned,
the generator 11 is designed in such a manner that the generated voltage is higher than the highest
minimum supply voltage of the 15 electronic compagngnts, even for low flow quantities. For high flow
guantities, this results in a supply voltage VDD that can damage the electronic components. For
protection from overvoltage, diodes with an on-state voltage greater than the minimum supply voltage

and less than the maximum desired 20 sugpl voltage are inserted upstream of the rectifier diodes 02,
1)32, 1)34Am & prsFened chRfi§iEash Sthe dodddaredrhi-6mitiRg ‘disueebdashréhalf LEDs,

with which4bg Jater;dgserbeskdisplay fl4-idlluraisptedarwith the aid g whichctbe water stream 141 is
illuminated. Alternatively, 25 Zener diodes 1)33 can be used. For the above-described usage of light
illuminating st sCl BRIPstréanT 86 e 18R Hidfes™) 2 Sthdintet i1 F85i8%n2a of e g&Rdrator 11
replaces agadgitional eudetitimieipil adaitiorn torthetsupplytvoltage EDB¢thecrettiier module 13
provides a si%nal 30 from which the ]r_ﬁoa;[%tional freqlsjgnc gf the.glgng{;aitgr. 11 c%ggglder'wgd. If an

] Y
external d|§8 a@on%gallﬁg ’14a|stu%r8}a,esee Efi}%rgg Jand Slln ’pa?tlcu?ar, rectification s done according to
Figure 7, whereinsonehhlfwaveagidhe generatod - €5 evdris siséd 1o supplg @ttiamsniission device or

transmission module 18, and t ball-waveis used farsupplying, in pagticular. thedigital logic
unit MCBlOc%el%Y(iLi. %ﬁg hd%a?‘%gg%]% thisis a heighey efficigncy as well as the 5 p_o%sibility of
supplying thestpgrzyuniosivd thel ttansnidsion uHRCESRE diffite fEottage Tevidsi STHIrektifier module
13 in accogdanceqty Eigure cormprisendn W ransies JadCHua.dgitabiogie MO, s
implemented as a microcontroller MC31. 10 The rectifier module 13 in accordance with Figure 6
compfiseszah auditiena diods B THerRRbiseE hat8Bidiet ogie well as an

optional flow regulator 155.

The generator 11 consists of a rotor/turbine wheel 111 that
is set into a rotational motion by the water flowing through
15 the device; in a preferred configuration, the water is
deflected via one or more channels 10 in such a manner that
it flows tangentially onto the turbine wheel 111, see Figure
3 in particular; alternatively, a turbine wheel 111 can be
used onto which water flows parallel to the axis. The turbine
20 wheel comprises a shaft 7, 8. The turbine wheel 111 is seated
with low friction, preferably with the aid of a slide bearing
9. In a preferred configuration, the rotor is either itself
magnetized diametrically or sectorally, or is mechanically
connected to corresponding permanent magnets 113. One or more
25 coils 114 are mounted on the outer side of the interior
housing 151, so that an alternating magnetic field flows
through them in case of a rotational motion of the rotor. In
a design in which the rotor consists of n pole pairs or is
connected to a magnet 113 that consists of n pole pairs, 2n
30 coils 114 are preferably mounted such that the induced
voltages of the individual coils 114 can be added up to a 2n-
fold voltage in a series connection. The generator 11 is

designed such that, even for low flow amounts, a voltage that



unit MC1. The digital logic unit MC1 is implemented as a microcontroller. A transistor Tl is driven by
the digital 15 logic unit MC1 via a resistor RI. A numeric, alphanumeric or dot matrix liquid crystal or
light emitting diode display is used as the internal oy gxternal display module 14. Lighting or
backlighting 141 increases the 20 reading convenience and, for an internal display module 14,
simultaneously serves as an overvoltage protector. According to Figure 2, the external display module
14 comprises a receiver unit 145 and a display 142. The external display module 14 can comprise a
digital logié ®injt 198, Fhewskerhal ZPEBPIES rhbGuIB HACHPESHAFrisORP aBafibAalFser input 168.
The housipg dals132 contains the electronic and mechanical components and optionally offers a
mount or view window for the display 142. The housing is also constructed in such a 30 manner that it
protects the electronic components from contact with water. The housing, preferably the interior part
151, is equipped ¥itba-deviee syehasa thegadeed ceuplerthah eanbles gasycoppestian tora water
faucet, a shower - 16 - head, a shower hose or agitrden hose, In, aﬂeferred configuration of the

variant wititan SREFaT HRpIay hoddle 74 e AMEasteménthedie s ERjtre 274 the top, replaces
the convenitanat sdtenrstrearh regutatoneta wader tabeet: Smdeerwatereonduciing méetiompart of the

housing 151 copfaing.a sercen a3 wilhulich,be gtaling pars greugtegted om contamination. An
optional wafer stream regulator 154 can be mounted at the water outlet of the device. A flow limiter
155 can also be mounted, which further 10 increases the savings effect of the device, as well as

protects ;@311%92@%%@9%&@&0%8&5@&&% flo grantifiess A-pguating,Bosition ghthe devige shown in
glo low-voltage loss D2, D32, D34, preferably Schottky diodes,

and one or more smoothing capacitors Cl, C31, C32. Also see
Figures 6 and 7. As already mentioned, the generator 11 is
designed in such a manner that the generated voltage is
higher than the highest minimum supply voltage of the

15 electronic components, even for low flow gquantities. For high
flow quantities, this results in a supply voltage VDD that
can damage the electronic components. For protection from
overvoltage, diodes with an on-state voltage greater than the
minimum supply voltage and less than the maximum desired

20 supply voltage are inserted upstream of the rectifier diodes
D2, D32, D34; in a preferred configuration, the diodes are
light-emitting diodes D3, abbreviated LEDs, with which the
later-described display 14 is illuminated or with the aid of
which the water stream 141 is illuminated. Alternatively,

25 Zener diodes D33 can be used. For the above-described usage
of light illuminating diodes D3 upstream of the rectifier
diodesg D2, the internal resistance of the generator 11
replaces an additional current limiter. In addition to the
supply voltage VDD, the rectifier module 13 provides a signal

30 from which the rotational frequency of the generator 11 can
be derived. If an external display module 14 is used, see
Figures 2 and 5 in particular, rectification is done

according to Figure 7, wherein one half-wave of the generator



can be on a water faucet, for example. The device shown in 15 Figure 2 can be used as a replacement
for a conventional water stream regulator. The microcontroller 16 can be subdivided into several
functional modules, including a module 161 for measuring the 20 flow quantity, a module 162 for
temperature measurement, a module 163 for estimating the expended energy quantity; a module 164
for management of the display, a data memory 165, a module for power management 166, a module
167 for management of the data communications 167, a module 168 for 25 detecting and evaluating
user inputs, lasiwell:as@ rnodstes60yfor recogmizing selatedieithidrawalprotessest suvepain individual

functions Ga0.alsa beeubdividedp & differentfnangerpetween lissmpdyles, 8ad ydidualmodules

can be combined into larger functional units. 30 The module 161 for measuring the flow quantity

determines e fotatioral fregaefépafthe gertetatonn i tandchlctated therkfronti#e quantity of water
that flows thiough the-deyice 11117 - Rerdtime it Indicatersof the rtatienal fregueney are the

generated voltage and the frequency of the voltage. To determine the frequency of the voltage, the

time differ@asisRictdiringd bethEdy ine pohfitt Oy L b Zefdierdsdmg 5 PRS- fif todefined

edge, or batweenfallingthelow eneexseedivnra defined wltagenea defied edgemblis ran be done

with the aid of a comparator, a logic input or an analc(])‘%;di ital converter. Alternatively, the signal can
[o

be acquiretfwitaR SralSRaigRal corvefaPEAg it 10785redBntttion SVaRIAted G&ing pattern
recognition.3lthe fraguenicyiis dranstatad-intm the fiaw quastitype! éimebeid as a

microcontroller MC31.

10
The rectifier module 13 in accordance with Figure 6 comprises
an additional diode D1. The rectifier 13 has a digital logic
unit MCl. The digital logic unit MC1 is implemented as a
microcontroller. A transistor Tl is driven by the digital

15 logic unit MCl via a resistor R1.

A numeric, alphanumeric or dot matrix liguid crystal or light
emitting diode display is used as the internal or external
display module 14. Lighting or backlighting 141 increases the
20 reading convenience and, for an internal display module 14,
gsimultaneously serves as an overvoltage protector. According
to Figure 2, the external display module 14 comprises a
receiver unit 145 and a display 142. The external display
module 14 can comprise a digital logic unit 146. The external

25 display module 14 can comprise an additional user input 168.

The housing 151, 152 contains the electronic and mechanical
components and optionally offers a mount or view window for
the display 142. The housing is also constructed in such a

30 manner that it protects the electronic components from
contact with water. The housing, preferably the interior part
151, is equipped with a device such as a thread or a coupler

that enables easy connection to a water faucet, a shower



"V unit with a device-specific multiplier, primarily as a function of the selected channel width 4 and the
configuration of the turbine wheel 111, as well as a possible 15 bypass for application fields with high
flow quantities. The successive values of V unit are. summed up over the withdrawal period and
provided as a volume per withdrawal process V ext. To improve the measurement precision, the inertia
of the rotor can be compensated by an offset value and 20 nonlinearities can be reduced with the aid
of the respective characteristic curves. The water temperature at the outlet of the device is acquired
with the aithetd tempetaturersénsoe 123ard evatdatad ithe25 the tempeedtarermddule 162. The

temperature sensor 12 supplies.either an analog v. hdigilt{z%q(gg% aina&%gi‘gg | conyeyter, or a
digital reprggélrﬁéﬁgrjf %Hh%gmcésgs&r}é?n%?vé%%g. T‘a%]?emperature mogule 16 sup%lies the digital
value of thé €urrehetemsperatgadnictrascneibas H#ee3@ ribinrng valuethairteming e mestrecent M

withdrawal pracesses. where M is,an-application:specific eqpsianthetwegn 8.and- 1024 cTrain is set on

delivery or after a reset to an application-specific value between 4C and 20C. Train - 18 - is used to
estimdte tHEnRater ESRpERIGIEIEiBR Hedtfiol oRderihe EuiplioRthatidtdedst bne withdrawal

process of colg water ogcuped gyring M pithdrawmaldroeasses A maregpreeise getgrmination of the
heat quantity is possible with 5 this structure, without having to integrate a sensor in the cold water

reservoir. FROEATSEarE Mo diAs 183 ah e BaliftiedRh AY&tiheld EntirofmERtduring

programmingaf the device sAkiernativelycahasd valuedae Traint ean betdeterndied tstich as the mean

temperature that water has when 1Q fed to a suggg neéwor . The mo uI% 163 fgr ac iriq-_qilthe energy
e [ e

quantity actB¥dESthembiig 16 1o Ffedstrin ¢ s 62 in order

[Gme and" fl’*l%nte?nperature modufe
to estinatei theheat quantiy thatwas dSestipptied &df thépralkisidn ef theshotatdter d-or this purpose,

the quantity of water flowing to each device during a water withdrawal per time unit V,unit js multiplied
by the diffeégﬁ’(’:tee Sgﬁve%ethéﬁgr%%%ra ﬁro(emm%}éggf’e%llﬁr%ig intftgrr\%?Tg%‘gngular%lEnl, and the
individual products are summed up

A mounting position of the device shown in Figures 1 and 2
can be on a water faucet, for example. The device shown in
15 Figure 2 can be used as a replacement for a conventional

water stream regulator.

The microcontroller 16 can be subdivided into several
functional modules, including a module 161 for measuring the

20 flow quantity, a module 162 for temperature measurement, a
module 163 for estimating the expended energy quantity; a
module 164 for management of the display, a data memory 165,
a module for power management 166, a module 167 for
management of the data communications 167, a module 168 for

25 detecting and evaluating user inputs, as well as a module 169
for recognizing related withdrawal processes, wherein
individual functions can also be subdivided in a different
manner between the modules, and individual modules can be
combined into larger functional units.

30
The module 161 for measuring the flow quantity determines the
rotational frequency of the generator 11 and calculates

therefrom the quantity of water that flows through the device



20 and are multiplied by the specific heat storage capacity for water. The heat quantity supplied per
withdrawal process E ext is corrected if necessary by an assumed efficiency of the heat exchanger as
well as by the heat losses during water transport.. HJe_ t losses during transport of water can be taken
25 into account by addition of a value that results from the water temperature at the end of the
withdrawal process of the withdrawn quantity of water until the water temperature at the beginning of
the withdrawal process is reached and the specific heat capacity of water, which corresponds to an 30
approximatien-otthesquantity. offhedt cemaireng in thiegipe systemn The efficieruycof thadealhe

exchanger s fakenJaig aropuaty IuiRicalion by aalle aiealeldhan ppg., the gyantity of heat

enera A .
expended g_ext can be expresged inwatt - 19 - haurs, kilowatt hours or sonie other unit for energy. E
ext and V el canbiefarthbeusatmiestirvatethé resulting-g@enhbbse §agentssidresrratwithdrawal

process. For thig.purpose G extis,multipligs by scopstant that describes the3,emission per energy

guantity, for example in grams of carbon dioxide equivalent per kilowatt hour, of a system for providing

hot wdter (R Hrtdverage 3ystemionr defrss angadaptatefto bi helirg PSolavcdileetors, etc. if

necessary)ankisddedtodhe preduchef Vagyt andthe -average emyssionpesvelsmesunit for
providing cold water. The energy quantity E ext can be supplemented with the quantity of energy for
providing dRARMAgW&Rr HRPaficlia bi adaMAha product ot V56t ahBRHE alérad@ quantity of
energy peraurseg unitdor provitingreatdevaten 5= theseaste per walter withgtawakean be specified

via an addition of the_product of the ntity of heat enerqgy for the withdrawal and the specific energy
costs, as V\Feﬂ%%ltﬁ%dprgé‘#a ot thé' %uﬁg%ﬁnl%{:}:af o%/ver(% e cos sjfgrsfr(gsjf?v%/egfaerir and

er volume an
wastewater &0 e modile 164 ferlcomtredingsthe gligptaytuses theqegults-dfcthe nitgule 161 for

measuring the volume, the temperature module 162, theanodule 163 fo fee ining the energy
guantity, inEp)raerﬁglﬁgrc,}{nélﬁd?ﬁa%%gésafne er%rllsgs(ljont(%ﬂ'aeﬁtza\,f?(gg or §%E§??1tbl|r£1 tioEﬁt er#e(??éln ordler to
represent thie implicatioris of thevngeinge eedertlyrimished Mithtrawal pecédy. e module 164 can

alternate bepear 1D QL MOIE Me2PUICLIAINES RHEAN IRRIREPN ollsdnegRyred variable preferably or
ISp d

exclusively. ‘the preterred ayed measure .
configuration of the turbine wheel 111, as well as a possible

15 bypass for application fields with high flow guantities. The
successive values of V unit are summed up over the withdrawal
period and provided as a volume per withdrawal process V_ext.
To improve the measurement precision, the inertia of the
rotor can be compensated by an offset value and

20 nonlinearities can be reduced with the aid of the respective

characteristic curves.

The water temperature at the outlet of the device is acquired
with the aid of a temperature sensor 12 and evaluated with

25 the temperature module 162. The temperature sensor 12
supplies either an analog value digitized by an analog-
digital converter, or a digital representation of the
measurement value. The temperature module 162 supplies the
digital value of the current temperature T act as well as the

30 minimum value T min during the most recent M withdrawal
processes, where M is an application-specific constant
between 8 and 1024. T min is set on delivery or after a reset

to an application-specific value between 4°C and 20°C. T _min



30 variable can be preset or can be selected automatically via a recognition of the relevant application.
The instantaneous flow quantity and the water temperature in particular are used as an indicator for
this; the display of the heat - 20 - quantity can be O{THtte_d if only cold water is withdrawn, for example;
if the water flow is slowly reduced by the user, this can be inferred to be a metered process and the
variable describing the removed volume is preferably displayed, see 5 Figure 9. The memory module
165 preferably consists of a nonvolatile data memory that is integrated into the microcontroller 16. The
module 1654s used tadetesmimesthe minimuentwater éOpemperataresk humof Heamostrecent M

withdrawal, pragesses anc0 savet.in addifion. T AL 3 ext, and F et atg storgd e gveiage
re a [

values and accumulated meas variables from several preceding measurement periods can

likewise becstbfedvimtardeptortieteetirehdsiingh usaitbetrarier ThedSemeRpry PndtRie 165 can also
store the programLyariahles. Far more, elahorate.evaluation methads, data s thendividuah withdrawal

processes can also be stored. If it is advantageous for the construction, the memory module 165 can
also b8 intédratePEE AR EXEnalddhpsitert2 Y8 The tRoduts $6F 5 Rerm SR A Me AL 66 fecognizes

critical states pf the, swply-¥akage, YBD, folexample rhecatsenamexcessivelydowdotational
frequency of the generator 11 and consequently an expected discharge of the smoothing Zﬁi‘ﬁl
ariables and

capacitors €3 1E8¥3E88. hhR GREIBRAMBOYL T8 Ritiaéd E bagkdy SRR BrogAnT
the currentqaeasuedapiuesiatheaigmory maduledbb,brifgs the mictoeenirdder 16 into a. defined

state and epsures the recoyery,of i pperaling statg afiet the voltage 40gs back 30Up. ey

10 fed to a supply network.

The module 163 for acquiring the energy quantity accesses the
module 161 for measuring the volume and the temperature
module 162 in order to estimate the heat guantity that was

15 supplied for the provision of the hot water. For this
purpose, the quantity of water flowing to each device during
a water withdrawal per time unit V unit is multiplied by the
difference between the temperature measured in this interval
T act and T _min , and the individual products are summed up

20 and are multiplied by the specific heat storage capacity for
water. The heat quantity supplied per withdrawal process
E ext is corrected if necessary by an assumed efficiency of
the heat exchanger as well as by the heat losses during water
transport. Heat losses during transport of water can be taken

25 into account by addition of a value that results from the
water temperature at the end of the withdrawal process of the
withdrawn quantity of water until the water temperature at
the beginning of the withdrawal process is reached and the
specific heat capacity of water, which corresponds to an

30 approximation of the quantity of heat remaining in the pipe
system. The efficiency of the heat exchanger is taken into
account by multiplication by a value greater than one. The

quantity of heat expended E_ext can be expressed in watt



- 21 - device, which enables a more comprehensive storage, evaluation and display of the
consumption data, if required. Possible transmission technologies include optical or radio
frequency-based methods, in which data are transfgrged via 5 amplitude shift keying, abbreviated ASK,
differential phase shift keying, abbreviated DPSK, on-off keying, abbreviated 00K, or combined
modulation techniques. In a preferred configuration, the backlighting 141 serves as a transmitter,
wherein the communication module 167 of the microcontroller 10 16 performs a modulation if the
generator Veitage in el forwatd dieectionds geeater tiacthe whidtaeowol@gedthe EEBX3. In order

to maximize the gn-lime of the,diode N3, the diode B3 isswitchedonand of withdhe aid of a

parallel-connectedtransistor Ti rather than one connected in series, 15see Figure 6. Figure 6 shows a
possible CifEORTNAGTEAFOIAE rEBHRES FEHUIE 8t the BRURE R IbEF RrEfEre TOF thd d&scribed

method with, the 9ptional ceptigyratian fer enticak data 20 tanypission: Huplage o the-digde a3, two
LEDs can optionally be employed to utilize both half-waves and to protect against excessjvely high
off-stafe vONAYES THE BiotHe BEEH oftiGREIN Be repfioet 'R bRddé rébimir Z%fTﬁé“ébf?@%al user
input modulg 468 makegt pessibie tp defire doselett pver patametess andthusto improve the
accuracy of the measurements and cal ]%J(I)artions. The user can thus selectgwelggrat source used to

prepare hoP Water i Sartteial diteating” gas hadtng: elecincal 30 instantaneous watal heaters,
solar colleciarscetetarchdetermire thegparameters hath respéetdbensissien dataidnd costs. The costs

for fresh Watgé ggg wasfewater can ggé)e%e gpu{ghlé is further possible upder certaip circumstances to
- 22 - select Gesitéd ars lay Modes or defined units of the measured  —

10 average emission per volume unit for providing cold water.
The energy guantity E ext can be supplemented with the
guantity of energy for providing drinking water, in
particular, by adding the product of V_ext and the average
quantity of energy per volume unit for providing cold water.

15 The costs per water withdrawal can be specified via an
addition of the product of the gquantity of heat energy for
the withdrawal and the specific energy costs, as well as the
product of the withdrawn water volume and the costs for fresh

water and wastewater.

20
The module 164 for controlling the display uses the results

of the module 161 for measuring the volume, the temperature
module 162, the module 163 for determining the energy
quantity, in particular, including costs and emission data,
25 or a combination thereof in order to represent the
implications of the ongoing or recently finished withdrawal
process. The module 164 can alternate between two or more
measured values or can represent one measured variable
preferably or exclusively. The preferred displayed measured
30 variable can be preset or can be selected automatically via a
recognition of the relevant application. The instantaneous
flow quantity and the water temperature in particular are

used as an indicator for this; the display of the heat



variables, or to bring the device into the state set upon delivery, "reset.” The input module 168 can
likewise be used to calibrate the device, particularly the modules for 5 temperature and flow
measurement 161, 162. The user input mode can hge activated via a defined sequence of short and
long water withdrawals, "sequences.” If the user input mode is activated, individual parameters or
menu options can be selected and modified via defined sequences. 10 The module 169 for
recognizing related withdrawal processes recognizes and combines water withdrawals that very
probably belomgtto onecwithdrawahproceds,idr initiatesamel mesisare ments fohwarritheawals that

should very probably 15 be ascribed to n dyvowit drawql pracesses, Jhis makes i possible to
! Aite

automatica I}§7 assign’measurements to individual activities or work steps of a user and to prepare the

results in stichs mannbethin hexsdelidfonsehyathaiEer afk REGESER), WHicH intremsesihé ©
perceived yalue of the, 20 inforpatior, For-JhisprEpase, the devige agdidyely ombines the measured

values for individual withdrawals if the time span between two withdrawals is less than the value t_diff,
wheréin t diff @@ynatnically selected in a preferred embodiment as a function of the ongoing or
previous 25 withdrawal process V ext and as a function of the water temperature T act . Alternatively,
t_diff can be established as a static parameter. In addition, characteris#ic time sgaqs-{or tgpical
activities CARBEIRBAIAs RPASTor §rodphitf 67 8&barafit RARGAWAT pfocddBeS ‘&G hand-washing
t_diff < 30 420 sesetasth-beushing & diffc240s88 showeringht diff « 240secr dishewaditing t_diff <
360 sec. In general it should hold for t déff 1t:hatldsecce<rt diffe< rginmlfr?ilr%{gg amount of water is
withdrawn T 6“8%1 'ﬁg jvﬁ%djf‘gwgisf?rocegs, over - 2310 Titers for examp‘fle, a larger value will tend
to be assumedder t diffresuchrais?2 séc sHaificsts mandhthelMevidehig i wmeteedonedess new

withdrawal Qg%?%%ls initiateci QY tli% ug%rdvjx_/@q gnhigi},ﬂ%v% gya{}tité(}ggr time; unit gggsag\éen at a 5 value

of 1 sec< %?ﬁfeio an’assignment to a new-withdfawat process, see Figure 9. In a preferred

embodimest, arealintehef theaniegecondrbilers] Gadrves asraBagie frericiiiniRg iR tipdel Bétween

two from several preceding measurement periods can likewise be

stored in order to detect trends in the user behavior. The

15 memory module 165 can also store the program variables. For
more elaborate evaluation methods, data on the individual
withdrawal processes can also be stored. If it is
advantageous for the construction, the memory module 165 can
also be integrated as an external component.

20
The module for power management 166 recognizes critical
states of the supply voltage VDD, for example, because of an
excessively low rotational frequency of the generator 11 and
consequently an expected discharge of the smoothing

25 capacitors Cl, C31, C32. In this case, the module 166
initiates a backup of the program variables and the current
measured values in the memory module 165, brings the
microcontroller 16 into a defined state and ensures the

recovery of the operating state after the voltage goes back

30 up .

The communication module 167, optional for an internal

display module 14, is used as a data interface to an external



10 withdrawals, so that a real-time clock can be omitted. Between two withdrawal processes it is
possible that the charge stored in the smooching capacitors of the rectifier module 13 is not sufficient
for operating the counter and - if a real-time clock is gmitted - no time basis will be 15 available. In this
case, the voltage difference at a defined discharginajcaf)acitor shortly before the switch-off of a
microcontroller 16 and shortly after it is switched back on can be detected with the aid of an
analog-digital converter and used to estimate the time difference between the switch 20 off and switch
on processidtesrativiehys dhe wiates Tem peratvie-caobe detested stordy dbetaye the switch off and
compared to thleuwater tempb rature sPortIy %ftettr the subse uetnt swit&gé)n. U{lger the asseuorlnption of

an approxi%\ééﬁon?ct) 1i7e affibier Jtesl%pg%ltffre, [ r|l§3 thus Tikewise 25 poss@l'e to infer the time difference.

The methods wf telectingdhethagecstatecariththecte iperdturelcaie bewoimbiiedhr  rHuE peripheral
components, 17 support {he.operation, ghthe 30, pigylously;mentigned companents,  24:-zschematic

structure as well as the block iagram are shown in Figures 2 and 5. In particular, smaller models of
the urfit to bampldcedat thb Withdrawdlrsite calpbireddienst Mkis WaE ifen bie dasiBRRFintegrate

into existingﬂ&ﬂwr@wg&%eﬁ: S4p Additignthegpgunting.oldke displayunit inshesisual figld of the

user can be easily achieved. Preferred transmission technologies are optical or radio frequency-based

methods, iRWhiclP BatPareladiénstviatamplitas 8RRk hy, BRbreVRiied A€ Jifferential phase
shift 10 keyipg rabRieyiated DPSke op=0fkkeyjng.iakbreviated00k HrLombined motutation,

techniques. The energy required to transmit the dfﬁ;[eal can be regfuc?éj b var%(i%g the ar$ litude as well
as the time"ASSaR eERTHHARAtUSES P HE -Ehotiingdr theHald T P SRictiRry Hue to the

limited electicaleanesgnavailaeiulation if the generator voltage in the
forward direction is greater than the on-state voltage of the
LED D3. In order to maximize the on-time of the diode D3, the
diode D3 is switched on and off with the aid of a parallel-
connected transistor Tl rather than one connected in series,

15 gee Figure 6.

Figure 6 shows a possible circuit diagram of the rectifier
module for the device described in Figure 1 or the described
method with the optional configuration for optical data

20 transmission. In place of the diode D3, two LEDs can
optionally be employed to utilize both half-waves and to
protect against excessively high off-state voltages. The

diode D2 can optionally be replaced by a bridge rectifier.

25 The optional user input module 168 makes it possible to
define or select given parameters and thus to improve the
accuracy of the measurements and calculations. The user can
thus select the heat source used to prepare hot water, in
particular, oil heating, gas heating, electrical

30 instantaneous water heaters, solar collectors etc. and
determine the parameters with respect to emission data and
costs. The costs for fresh water and wastewater can also be

input. It is further possible under certain circumstances to



for transmitting a data packet, the amount of data to be transmitted per packet must be kept as small
as possible; at the same time, individual data packets must contain as much 20 information as
possible since the number of data packets that ca transmitted per time unit is likewise restricted.
Depending on the position of use or the ambient conditions of a device for applying the described
method, it can be advantageous to transmit data or data packets that allow a 25 display or calculation
of the consumption information without knowledge of the previously transmitted information; this
applies paricltarly ifithei transnissiph ahanndkis highly@sdiscepdibletbtinterferarive; ve it Tandse
advantageguis {9 frangmit data that allgw a display,qr calaulation gfdhe 30.consumptgg,nformation
with knowleage o]?t e previously tfransmitted data, which allows a reduction of the data volume per
data packete Thisss particotstytadyvafitey ebugut tHecsinkividth of SR trah Sinrshion 83tétfs sharply

resticted, - 255 9k (e Gisplay ust bedupdaled at 8 sl roauansyninsadiion scombination of the

two methods can be advantageous, in which, for example, data enabling a display or calculation of the
consUmptisATRBRAEHEIT WitRButS RHOWRAEE GRS brevfdusiy-f ansmitedHioFmaliit bre transmitted

alternatelyith a sequsace et datadbat enable aqdisplay ar salgulatien o theseensunaptidn information
with knowledge of the previously transmitted data. This favors an datin%of the digplaxgéa higher

frequency WithSretidEEd 18 U6l o B FEREMITRd antita SMTUIEARBbUS PealicedBrobability of a
display that és ereneatus oy ailaag timiudn additioncaddress infaermatiorpthabpermditshaélentification

of different measurement émdlg% can be 15 tci%argtsmlttgdéor the dcaé% §ent by different measurement

modules cifi b difiereitatei Shseton the dais themaelves ~c™
10

The module 169 for recognizing related withdrawal processes
recognizes and combines water withdrawals that very probably
belong to one withdrawal process, or initiates new
measurements for water withdrawals that should very probably

15 be ascribed to new withdrawal processes. This makes it
possible to automatically assign measurements to individual
activities or work steps of a user and to prepare the results
in such a manner that no calculations by the user are
necessary, which increases the perceived value of the

20 information. For this purpose, the device additively combines
the measured values for individual withdrawals if the time
span between two withdrawals is less than the value t diff,
wherein t diff is dynamically selected in a preferred
embodiment as a function of the ongoing or previous

25 withdrawal process V_ext and as a function of the water
temperature T act . Alternatively, t_diff can be established
as a static parameter. In addition, characteristic time spans-
for typical activities can be used as a basis for grouping or
separating withdrawal processes, e.g., hand-washing t diff <

30 120 sec; tooth-brushing t diff < 240 sec; showering t diff <
240 sec; dish-washing t diff < 360 sec. In general it should
hold for t diff thatl sec < t_diff < 5 min. If a large amount

of water ig withdrawn for an ongoing withdrawal process, over



If for example, counter states or temperature values with sufficient time resolution are continuously
transmitted, then assuming continuity of the values, there can be a 20 differentiation based on the
values themselves or on the values together with théa3fir§t or second derivative over time.of the curve of
the values versus time. Additionally, the size of a data word, optionally forgoing 25 redundancies for
error correction, the accuracy or the time resolution, can be adjusted as a function of the energy
available to the transmitter. With a low flow quantity per time unit for example (and an associated
relatively lovp ehérgyrayvaflabledopdatbetragsmissiony, dead ean bel3D tramshitted e FusEibitdong

data packefs, and ig cage of g,high flowquantity per time gnit (ad gn.assegiated relatiyelylarge
amount of energyavailable for data transmission) data can be transmitted as 4 to 16 bit-long - 26 -
data packeis THe RAFEILSIEhEAREa packay thdhbeiveyean BEUse8Bslifformatich abXildble to the

receiver for,suRpPQyting the interpretation gfithecdata paekets: Inea preferred sapfigwation.at a
synchronization information, such as absolute measurement values, with a word length of 4 or more

bits, oBtion&fy dfstfdutdd B96r Severdiddia packBis follbRsFevari B RforFiterfis With a relatively

short wordJangthef 440 Lhitscused foseipdating.dn .10 preferred configuration, information on the
volume of the fluid flowing through the apparatus is transmitted as binary data packets according to
the above-described method, and the temperature of the fluid is encoded as the time interval between
two or morerits tpbefieansmittediddliewset 15anformaticn-ow thestemperature of theofluid flowing

o e e o oy e
be transmitted@>rawals, so that a real-time clock can be omitted.
Between two withdrawal processes it is possible that the
charge stored in the smoothing capacitors of the rectifier
module 13 is not sufficient for operating the counter and -
if a real-time clock is omitted - no time basis will be
15 available. In this case, the voltage difference at a defined
discharging capacitor shortly before the switch-off of a
microcontroller 16 and shortly after it is switched back on
can be detected with the aid of an analog-digital converter
and used to estimate the time difference between the switch
20 off and switch on process. Alternatively, the water
temperature can be detected shortly before the switch off and
compared to the water temperature shortly after the
subsequent switch on. Under the assumption of an
approximation to the ambient temperature, it is thus likewise
25 possible to infer the time difference. The methods of

detecting the charge state and the temperature can be

combined.

The peripheral components 17 support the operation of the

30 previously mentioned components.

An advantageous configuration of the invention is achieved by

a divigion of the measurement unit and the display unit; the



Existing methods for determining the resource consumption in the usage of hot or cold water do not
promote an easy assessment of personal behavior by the user, since consumption information is not
displayed on the level of 25 individual activities. This4imits possible learning effects with respect to an
economical usage of the resource. A method has been specified with which the effects on the
environment resulting from the consumption, as well as the 30 costs incurred, can be determined and
displayed at the site of withdrawal of a fluid or at the location of the controller of the withdrawal ‘
process. P paRIEAIE: Fefiied Wikarafa pi6cdssee aréfelgtZeAWRIF IR IA ST pRkitereddgnition,
- 27 -s0 tpﬁ@ﬂﬁégvi@y-é@iateﬂ.aSﬁﬁigﬁgj@a&@hmglbﬁth@ Tan takeiplase withima shar dime The
amount of heat energy input into the fluid is determined with the aid of a temperature sensor in the
device andSn BSARGHoRA bf tHEs ‘f’é}%%gl%?ﬁ”r%e]be%rtéﬁhgﬂa Fregf:ngéﬁ.vﬁ %%f?ecf%ﬁg cohgumption
informationvisidiaplayed ésedmbinationnitoeamparative inferhsationcorin fondatio bnghéees ;
develgpment of the resource consumptjon aver time. 10 For a large part of the users,.the_indication of
consu%mptiérﬂ1 irﬁg:%gt%oonnéneﬁ%g Ier{l/%}lgf{iﬁaﬁ/iﬁjal geicltlevitéss ?%Ygtgg éﬁ e%:gnegr%]ﬁ:a],hgﬁg]?ng of these
very resoufdeslahdthustreduses thescorizangstionlas welhas tedresBitim§adrivirdnmental effects.

transmission technologies are optical or radio frequency-
baged methods, in which data are transferred via amplitude
shift keying, abbreviated ASK, differential phase shift

10 keying, abbreviated DPSK, on-off keying, abbreviated OOK, or
combined modulation techniques. The energy required to
transmit the data can be reduced by varying the amplitude as
well as the time intervals between two amplitudes for the
encoding of the data.

15
Particularly due to the limited electrical energy available
for transmitting a data packet, the amount of data to be
transmitted per packet must be kept as small as possible; at
the same time, individual data packets must contain as much

20 information as possible since the number of data packets that
can be transmitted per time unit is likewise restricted.
Depending on the position of use or the ambient conditions of
a device for applying the described method, it can be
advantageous to transmit data or data packets that allow a

25 display or calculation of the consumption information without
knowledge of the previously transmitted information; this
applies particularly if the transmission channel is highly
susceptible to interference; or it can be advantageous to
transmit data that allow a display or calculation of the

30 consumption information with knowledge of the previously
transmitted data, which allows a reduction of the data volume
per data packet. This is particularly advantageous if the

bandwidth of the transmission system is sharply restricted,



- 28 - AUSLLP Claims 1. Arrangement for determining resource consumption, comprising - a generator
(11) for generatrng an output voltage by means of a fluid, water in particular, flowing through the
arrangement during a withdrawal unit, wherein theggenerator (11) comprises a turbine wheel (111) that
is designed to be set into rotational motion by the fluid flowing through the 10 arrangement and the
generator (111 is designed to generate the output voltage of the generator (11) in such a manner that

the output voltage of the generator (11) can qgperate an electronics component (13, 16, 17), a
temperaturé s& rd(iﬁyfgtﬁ%ra\‘l’iﬁﬁwgbe?te\’ﬁﬁe%gﬁée i%s%r?&ﬂt%&t GESSHHESH a t?grrrl\perature of the

fluid and theelectsenics conpionaat({ldn16,1 Fbatiscesigrieddto deterrhime from the output voltage

of the generator (11) a fluid quantity of the fluid flowing through the arrangement duri ? ithdrawal
unit, wher&i the ?t%‘d?awélnunvf%%%kﬁhertrl an inecflg\%g%u e\/\?itr%]ﬁi:v?/aleﬁ%?:%sls %r, it tﬁg] ]%) |\%g:3al
withdrawabprocesses takegplace ir-adnecntsivalthatis Snfateneianca praddtemtined time window,

an overall Wilgrawglprogess, composad tseyeraLindiirial withdrawakpiagssses.and to provide a
signal indicating the resource Co sumption as a function of the temperature signal and the output
voltane of thregenéiated(1a} t2 maaRgEnant Hecardrfgitrerimal 383k wHitktheSadiGerfent is

designed tg;determdipe tie Huid tyantity of & firgkanda seegrd Swdividual withdranakpregess
separately as the fluid quantity of the withdrawal S _
knowledge of the previously transmitted data. This favors an
updating of the display at a higher freguency with reduced
10 data volumes to be transmitted and a simultaneous reduced

probability of aﬂdisplay that is erroneous for a long time.

In addition, address information that permits an
identification of different measurement modules can be

15 transmitted, or the data sent by different measurement
modules can be differentiated based on the data themselves.
If for example, counter states or temperature values with
sufficient time resolution are continuously transmitted, then
assuming continuity of the values, there can be a

20 differentiation based on the values themselves or on the
values together with the first or second derivative over time

of the curve of the values versus time.

Additionally, the size of a data wdrd, optionally forgoing

25 redundancies for error correction, the accuracy or the time
resolution, can be adjusted as a function of the energy
available to the transmitter. With a low flow quantity per
time unit for example (and an associated relatively low
energy available for data transmissioh), data can be

20 transmitted as 3 to 6 bit-long data packets, and in case of a
high flow quantity per time unit (and an associated
relatively large amount of energy available for data

transmission) data can be transmitted as 4 to 16 bit-long



unit, if the, first and the second withdrawal process take - 29 -MCSLLP place in a time interval that is
larger than the orede ermined time window. 3. Arrangement according. to Claim 1 or 2, in which the
electronics component (13, 16,is designed to prowvide the signal also as a function of lowest
temperature du withdrawal processes, 10temperature. for indicating the resource consumption a base
temperature, and a measured ing a number M of preceding individual or a base value is defined as the
base 4. Arrangement according to one of Claims_1-3, in which the electr%nics com onent comprises a
microcontfife? (BEFREE &-ddSith et B Lo Sine ihdvidd AWk AR A procetsss it overall
withdrawahgregess b means:efapievaluationlefd duration loé indivdduatewthficewal processes and

the time 1.0t ey el Do e, O IVl WG aNal PIACESS et s

5 In a preferred configuration, synchronization information,
such as absolute measurement values, with a word length of 4
or more bits, optionally distributed over several data
packets, follows several information items with a relatively
short word length of 1 to 16 bits used for updating. In a

10 preferred configuration, information on the volume of the
fluid flowing through the apparatus is transmitted as binary
data packets according to the above-described method, and the
temperature of the fluid is encoded as the time interval
between two or more bits to be transmitted. Likewise,

15 informatioh on the temperature of the fluid flowing through
the apparatus can be transmitted as binary data packets
according to the above-described method, and the volume of
the fluid can be encoded as the time interval between two or
more bits to be transmitted.

20
Existing methods for determining the resource consumption in
the usage of hot or cold water do not promote an easy
assessment of personal behavior by the user, since
consumption information is not displayed on the level of

25 individual activities. This limits possible learning effects

with respect to an economical usage of the resource.

A method has been specified with which the effects on the
environment resulting from the consumption, as well as the

30 costs incurred, can be determined and displayed at the site
of withdrawal of a fluid or at the location of the controller
of the withdrawal process. In particular, related withdrawal

processes are recognized with the aid of pattern recognition,



205. Arrangement according to one of Claims 1-4,  which the turbine wheel (111) is produced from
magnetized material or is connected to at least one magnet (113). 6. Arrangement according to one of
Claims 1 25comprising an interior housing (151), wterein. the generator (11) comprises at least one
coil (114) ard the at least one coil (114) is mounted on a side of the interior housing (151) facing away
field flows from the fluid through the at such that an alternating magnetic least one coil (114) during
theleSL”37 Agag.aggggﬁg%gwggfgég] 8%%@%2%%& of the behavior can

take place within a short time. The amount of heat energy

input into the fluid is determined with the aid of a

temperature sensor in the device and an estimation of the

5 temperature before the heat treatment. If desired, the
consumption information is displayed in combination with
comparative information or information on the development of

the resource consumption over time.

10 For a large part of the users, the indication of consumption
information on the level of individual activities promotes an
economical handling of these very resources and thus reduces

the consumption as well as the resulting environmental

effects.



comprising a housing (151, 152) that has a thread or a coupler designed for connection to a water
faucet, a mixing tap, a shower head, a shower hose, a water lire, or a garden hose. 8. Arrangement
according to one of Claims 1-7, comprising a display module (14) for a display of the signal indicating
the herconsumption. 1.0 9. Arrangement accordingtg ane of Claims 1-8, comprising a rectifier module
(13) for generating a supply voltage (/17)p) from the output voltage of the generagors(113. 1510. Water
withdrawal device, in particular a water faucet, shower head, shower hose, mixing tap, garden hose or
water le comprisifig an arrangement according to one of Claims 19. 2.011. Method for determining
resource consumption in the usage of a fluid withdrawn at a withdrawal site, in particsilar water, taking
into account a quantity of fluid and temperature values associated with the quantity of fluid,
characterized hthat SfHeqUantity of fiUiG WithidtaWn BF - WitRdrawas S1e BlifiRg- a withdrawal unit is
occulted ta-determinenthe resource consumption, wherein the withdrawal unit is an indin*dual
withdrgwal_process or an overﬂl withfdrawal rocess composed of several individual withdrawal

processes, 30 and'thé Guantity of fluid’is -SSither e gdantity SFflidof the imtividaal widiicHital

process of a fluid, water in particular, flowing through the
arrangement during a withdrawal unit, wherein the generator
(11) comprises a turbine wheel (111) that is designed to be
set into rotational motion by the fluid flowing through the
10 arrangement and the generator (11) is designed to generate
the output voltage of the generator (11) in such a manner
that the output voltage of the generator (11) can operate an
electronics component (13, 16, 17),
- a temperature sensor (12) for providing a temperature
15 signal that depends on a temperature of the fluid and
- the electronics component (13, 16, 17) that is designed
- to determine from the output voltage of the generator
(11) a fluid quantity of the fluid flowing through the
arrangement during the withdrawal unit, wherein the
20 withdrawal unit is either an individual withdrawal
process or, 1f the individual withdrawal processes take
place in a time interval that is smaller than a
predetermined time window, an overall withdrawal process
composed of several individual withdrawal processes, and
25 - to provide a signal indicating the resource consumption
as a function of the temperature signal and the output

voltage of the generator (11).

2. Arrangement according to Claim 1,

30 in which the arrangement is designed to determine the fluid
quantity of a first and a second individual withdrawal
process separately as the fluid quantity of the withdrawal

unit, 1f the first and the second withdrawal process take



- 31 -WSLIP - or the quantity of fluid of the overall withdrawal. process, in that the overall withdrawal
process is taken into consideration if the individual withdrawal processes take place in a time interval
that is smaller than a predetermined time window, in that each Individual withdrawal process is suhdivi
ded into partial withdrawal processes associated with time units, in that an averageﬁ«'@éﬁr%%?ature of
the withdrawn fluid is 10 determined as the actual temperature for each partial withdrawal process, in
that a temperature value per time unit is determined from the difference between the actual
temperatufetahd a'dase temperatiire andl in: #3dt thé resoiiree cbhsumption is determined based on
the fluid quantity measuredhduring-theiwithdrawal unit as well as the temperature values determined
during the withdrawal unit, wherein an output voltage of a generator (11) is applied both as an indicator
of the flow quantity and for supplying a 20voltage to the electronics components (13, 16, 17) and the
generator (L1)xcomprisesenturbineavheel ¢111) thatis:set inte rotational motion by the fluid flowing
through the arrangemer t. 2612. I\/%ethod according to Claim 11, characterized in that a measured
lowest temperature during aunmber M of priof HdNIG0A withtrawar probesses IS Hetéinfified as the
base temperature:3013. Methed goedrdingrtoiClaim 44 i0rdl 2; icharasterizeddn thatahase value is
deﬁnedasgyquggtg”¥ﬁg% T%n of a base tem
perature, and a measured
lowest temperature during a number M of preceding individual
withdrawal processes, or a base value is defined as the base

10 temperature.

4. Arrangement according to one of Claims 1-3,

in which the electronics component comprises a

microcontroller (16) that is designed to combine individual
15  withdrawal processes into an overall withdrawal process by

means of an evaluation of a duration of individual withdrawal

processes and the time intervals between two or more

individual withdrawal processes.

20 5. Arrangement according to one of Claims 1-4,
in which the turbine wheel (111) is produced from magnetized

material or is connected to at least one magnet (113).

6. Arrangement according to one of Claims 1-5,

25 comprising an interior housing (151), wherein theé generator
(11) comprises at least one coil (114) and the at least one
coil (114) is mounted on a side of the interior housing (151)
facing away from the fluid such that an alternating magnetic
field flows through the at least one coil (114) during the

30 rotational movement.



- 32 - MCGLLP 14. Method according to Claim 13, characterized in that, for water as the fluid, a mean
temperature that water has at delivery to a supply network is determined as the base value. 5 15.
Method accordin., to at lease one of Claims 11-14, characterized in that a time t with tt.-2, wherein t2 is
selected from the group comprising the average-duration of hooth brushing, the average duration of
hair washing and the 10 average duration of lathering up, is selected as the time witggw,;}  #16.

Method according to at least one of Claims 11-15, characterized in that a time t with 1 seC <t <5 rMn
is 15 definéd as%he HHE GHd oW © 27 MBthod actofdifig t6 atieast oné of Claims 11-16, characterized

in that the eengumptien; inforaatiomeomprises data on-therwithdrawnvolume of water.. 20 18. Method
according to at least one of Claims 11-17, characterized in that the information comprises data on
quantity of eH&tGY ExpERdEd i providing ROG AP 2519, M&tRSE Aclérdirto &t 184st'oHe of Claims
11-18, charagterized invthat thesinfgrmationccemprises<ata ondbe guantity of energy;expended in the
prep afioggg E(}:old water, ir particular with respect to the quantity of energy for pumping, cleaning,
distribution or processing, or a

8. Arrangement according to one of Claims 1-7,
comprising a display module (14) for a display of the signal
indicating the resource consumption.
10
9. Arrangement according to one of Claims 1-8,
comprising a rectifier module (13) for generating a supply

voltage (VDD) from the output voltage of the generator (11).

15 10. Water withdrawal device, in particular a water faucet,
shower head, shower hose, mixing tap, garden hose or water
line comprising an arrangement according to one of Claims 1-

9.

20 11. Method for determining resource consumption in the usage
of a fluid withdrawn at a withdrawal site, in particular
water, taking into account a quantity of fluid and
temperature values associated with the quantity of fluid,
characterized in that

25 - the quantity of fluid withdrawn at the withdrawal site
during a withdrawal unit is acguired to determine the
resource consumption, wherein the withdrawal unit is an
individual withdrawal process or an overall withdrawal
process composed of several individual withdrawal processes,

30 and the quantity of fluid is

- elther the guantity of fluid of the 1individual

withdrawal process



30combinatic2n thereof. MC 20. Method according to at least one of Clamms 11-19, characterized in
that the information comprises data on the total quantity of energy expended in Providing the
withdrawn water. 5 21. Method according to at least one of Claims 11-20., characterized in that the
information comprises data on the resulting greentiduse gas emissions. 1022§;£{#%T0g according to at

least one of Claims 11-21, characterized in That the display alternates betwe ég“f’nformation listed

in Claims 12-16, or a selection there 23. Method according to at least one of Cia..11-22, characterized
im that individual iﬁf%rrtﬁ?i%oﬂlilt%rrlrltslﬁtﬁed)l\#l faﬁlrﬁ 12019 %?e ?éﬁg&%fﬁau“l’(}rﬁgﬁc?ﬁwa&ased on the flow

ghantity, the change ever, time of the flow quantity or the water temperature. 2024. Method according

to at least one of Claims 11-23, characterized in that.the water flow through the dcvi. drivns the turbine
wheel (111) that Fsc};‘i?sltelfSE n%%gﬁgtlez%%laofr is Jr“ié%ﬁl)}: %&“ﬁ%eé%ééf ] Bgrrﬁgnetnéf rﬁélgnierfg,owhereby an
alternating-maghethie fielehis generated inlome dnmere icoild 25¢104) muring esrotationat motion of the

“"WU§VWB¥%§QJQn a time interval that is smaller than a predetermined

time window,
- in that each individual withdrawal process is subdivided
into partial withdrawal processes associated with time units,
- 1n that an average temperature of the withdrawn fluid is

10 determined as the actual temperature for each partial
withdrawal process,
- 1n that a temperature value per time unit is determined
from the difference between the actual temperature and a base
temperature, and

15 - 1in that the resource consumption is determined based on the
fluid quantity measured during the withdrawal unit as well as
the temperature values determined during the withdrawal unit,
wherein an output voltage of a generator (11) is applied both
as an indicator of the flow quantity and for supplying a

20 voltage to the electronics components (13, 16, 17) and the
generator (11) comprises a turbine wheel (111) that is set
into rotational motion by the fluid flowing through the

arrangement.

25 12. Method according to Claim 11,
characterized in that a measured lowest temperature during a
number M of prior individual withdrawal processes 1is

determined as the base temperature.

30 13. Method according to Claim 11 or 12,
characterized in that a base value is defined as the base

temperature.



and thus an AC voltage is generated whose curve over time is applied as an im.dicatr for the flow
amount and that additionally supplies the device with electrical energy. 3025. Method according to at
least one of Claims 11-24, characterized in that no external electrical energy source Of internal battery
is nbeded for operation. 26. Method according to atleast one of Claims 11- characterized in that a
supply voltage is limited with the aid of light-emi irg diodes that are appligd: fdrilighting the display. 5
27. Metho accordtikpodto at Ieas%none of th E:Iaimsl%l-ZG, charactorizco in that the, diodes for lighting
the displa éan tranammit &5‘[5%5 ered %())/t & device to an external device with the aid of data
modulationmethods.ri® 28. Method. taccording 4¢ at least one of Clainhs-27, icharacterized in that the

cost-rolov%réletm %rgadi[gl'kealer%th n en%%lg/erjtelcepvggt glgc_)gg@l%fg?ntpgge\élog%gbelgfu;l%rp@ggskorifgom other
user groups is related to the 15 measured values in order to facilitate comparisons. 29. Method
according 4o at isast ene ©f ClaimstEls 28 veharacterized in that trends in user behavior are recognized
and dg;)splayed. 30. Method according to at least one of Claims 11-29, characterized in that the user
behavior can he classified into efficiency classes. 25 31. Method according to at least one of Claims
11-30, characte¥izet il that tine faéthod cantbel €GmbirRdwith watet Strieam' regtilators and flow
limiters. characterized in that a time t with t < t;, wherein t, is

selected from the group comprising the average duration of

tooth brushing, the average duration of hair washing and the

10 average duration of lathering up, is selected as the time

window.

16. Method according to at least one of Claims 11-15,
characterized in that a time t with 1 sec < t < 5 min is

15 defined as the time window.

17. Method according to at least one of Claims 11-16,
characterized in that the consumption information comprises
data on the withdrawn volume of water.

20
18. Method according to at least one of Claims 11-17,
characterized in that the information comprises data on the

quantity of energy expended in providing hot water.

25 19. Method according to at least one of Claims 11-18,
characterized in that the information comprises data on the
quantity of energy expended in the preparation of cold water,
in particular with respect to the quantity of energy for
pumping, cleaning, distribution or processing, or a

30 combination thereof.
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20. Method according to at least one of Claims 11-19,
characterized in that the information comprises data on the
total guantity of energy expended in providing the withdrawn

water.

21. Method according to at least one of Claims 11-20,
characterized in that the information comprises data on the

resulting greenhouse gas emissions.

22. Method according to at least one of Claims 11-21,
characterized in that the display alternates between the

information listed in Claims 12-16, or a selection thereof.

23. Method according to at least one of Claims 11-22,
characterized in that individual information items listed in
Claims 12-19 are selected automatically based on the flow
quantity, the change over time of the flow quantity or the

water temperature.

24. Method according to at least one of Claims 11-23,
characterized in that the water flow through the device
drives the turbine wheel (111) that is itself magnetized or
is rigidly connected to permanent magnets, whereby an
alternating magnetic field is generated in one or more coils
(114) during a rotational motion of the turbine wheel (111)
and thus an AC voltage is generated whose curve over time is
applied as an indicator for the flow amount and that

additionally supplies the device with electrical energy.

25. Method according to at least one of Claims 11-24,
characterized in that no external electrical energy source or

internal battery is needed for operation.
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26. Method according to at least one of Claims 11-25,
characterized in that a supply voltage is limited with the
aid of light-emitting diodes that are applied for lighting
the display.

27. Method according to at least one of the Claims 11-26,
characterized in that the diodes for lighting the display can
transmit data gathered by the device fto an external device

with the aid of data modulation methods.

28. Method according to at least one of Claims 11-27,
characterized in that the cost-relevant and the
environmentally relevant information from previous
measurements or from other user groups 1s related to the

measured values in order to facilitate comparisons.

29. Method according to at least one of Claims 11-28,
characterized in that trends in user behavior are recognized

and displayed.

30. Method according to at least one of Claims 11-29,
characterized in that the user behavior can be classified

into efficiency classes.

31. Method according to at least one of Claims 11-30,
characterized in that the method can be combined with water

stream regulators and flow limiters.



