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DETECTION AND QUANTIFICATION OF DOMESTIC HOT WATER USE 

 

Field of the invention 

The invention relates to the field of data analysis  

of water consumption by a private individual. 

More specifically, the present invention relates to  5 

a method and a device enabling the use of domestic hot 

water of an equipment using water during a referenc e 

duration to be detected and measured. 

 

State of prior art 10 

Methods are known for detecting and measuring use o f 

domestic hot water of an equipment using water from  

devices install upstream and in series at this equi pment. 

It is thus known to install a water meter at the pi ping 

feeding a shower with hot water to perform the dete ction 15 

and the measurement of use of hot water for this sh ower. 

Installing such a water meter requires an 

intervention on the water distribution system as cl ose as 

possible to the equipment. This intervention genera tes 

expenses in terms of equipment and requires to obta in an 20 

intervention permission and to temporarily stop the  hot 

water distribution system. 

The invention has in particular the purpose to 

overcome all or part of the drawbacks of the techni ques 

of prior art. 25 

 

Disclosure of the invention 

One purpose of the invention is achieved with, 

according to the first aspect of the invention, a m ethod 

for detecting use of domestic hot water by an equip ment 30 

using water during a reference duration by analyzin g data 

related to water volumes passing through a water me ter 
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disposed upstream of a water distribution system fe eding 

said equipment, said method comprising: 

- a first step of receiving a first datum, noted 

VΔ1, representing the maximum fluid volume measured b y 

the water meter during a predetermined duration, ca lled a 5 

short duration, during the reference duration, the short 

duration, noted Δ1, being between 2.0 and 7.0 minutes, 

and preferably substantially equal to 5 minutes, 

- a second step of receiving a second datum, noted 

VΔ2, representing the maximum fluid volume measured b y 10 

the water meter during another predetermined durati on, 

called a long duration, during the reference durati on, 

the long duration, noted Δ2, being between 10.0 and 

30.0 minutes, and preferably equal to 15 minutes, 

- a step of detecting a use of domestic hot water, a 15 

use of domestic hot water being said “detected” whe n: 

o on the one hand, a first condition is 

fulfilled, according to which the first 

datum VΔ1 is higher than or equal to a first 

characteristic threshold chosen between 10 and 20 

20 litres, and 

o on the other hand, a second condition is 

fulfilled, according to which the second 

datum VΔ2 is higher than or equal to a second 

characteristic threshold, said second 25 

characteristic threshold being higher than or 

equal to the first characteristic threshold. 

Preferably, the first characteristic threshold is 

between 4 + 2 x Δ1 and 8 + 2 x Δ1. 

Advantageously, the second characteristic threshold  30 

is comprised between 15 and 25 litres, preferably 

substantially equal to 20 litres. 
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The first condition relates to the volume consumed 

for the short duration and is defined to dissociate  the 

use of domestic hot water from other limited uses. The 

duration Δ1 can be chosen as higher than the duration of 

the limited uses, typically 2 minutes, and lower th an the 5 

duration of use of domestic hot water, typically be tween 

2 and 7 minutes. 

The second condition ensures that the volume 

consumed is sufficiently high to correspond to a us e of 

domestic hot water because the duration Δ2 is higher than 10 

the total duration of the use of domestic hot water . 

The step of receiving the first datum can occur 

before or after the step of receiving the second da tum. 

Both reception steps can thus concomitantly occur. For 

example, the first and second data can be received in a 15 

data frame by means for receiving a server. 

The first and second data can be generated by the 

water meter disposed upstream of the water distribu tion 

system. This water meter is called a general water meter 

in literature. 20 

The water meter disposed upstream of the water 

distribution system can comprise emission means 

configured to emit the first and second data. 

Typically, the short and long durations of the 

general water meter are respectively five minutes a nd 25 

fifteen minutes. 

Preferably, the step of detecting (E2) a use of 

domestic hot water further includes verifying a thi rd 

condition according to which a use of domestic hot water 

is detected when the ratio ( VΔ2 x Δ1)/( VΔ1 x Δ2)  is 30 

substantially lower than 1, for example lower than a 

threshold between 0.8 and 0.9. 
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This third condition enables the use of domestic ho t 

water to be dissociated from very long uses with a 

duration higher than Δ2 not corresponding to domestic hot 

water such as filling a swimming pool, plant wateri ng, 

abundant washing. 5 

The method according to the invention can include 

determining the flow rate of domestic hot water dur ing 

the reference time from the first datum, the flow r ate of 

domestic hot water being determined by the ratio of  the 

maximum fluid volume VΔ1 to the duration Δ1. 10 

The method according to the invention can include 

determining the volume of domestic hot water used b y the 

equipment during a use for the reference time from the 

second datum, the volume of domestic hot water bein g 

determined by the maximum fluid volume VΔ2. 15 

According to a second aspect of the invention, a 

method is provided, including iterating the method just 

described and statistically processing data of wate r 

domestic flow rates and volumes determined to deter mine 

an estimator of the domestic hot water flow rate an d 20 

volume consumed by the equipment during a mean use.  This 

number of iterations can for example be higher than  7 to 

have sufficiently detected events and lower than 60  to 

relate to a homogeneous period of use. 

An estimator of the mean of the flow rates and 25 

volumes consumed can be determined for example by 

calculating the mean of flow rates and volumes cons umed 

or the median of the flow rates and volumes consume d, or 

a percentile of the flow rates and volumes consumed . 

Of course, the statistical processing can determine  30 

other statistical data, such as for example a momen t with 

an order higher than 2 of the flow rates and volume s 

consumed or a percentile. 
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According to a third aspect of the invention, it is  

provided a device for detecting use of domestic hot  water 

by an equipment using water during a reference dura tion 

by analyzing data related to water volumes passing 

through a water meter disposed upstream of a water 5 

distribution system feeding said equipment, said de vice 

comprising: 

- a first reception module for receiving a first 

datum, noted VΔ1, representing the maximum fluid volume 

measured by the water meter for a predetermined dur ation, 10 

called a short duration, during the reference durat ion, 

the short duration, noted Δ1, being between 2.0 and 

7.0 minutes, and preferably substantially equal to 

5 minutes, 

- a second reception module configured to receive a  15 

second datum, noted VΔ2, representing the maximum fluid 

volume measured by the water meter for another 

predetermined duration, called a long duration, dur ing 

the reference duration, the long duration, noted Δ2, 

being between 10.0 and 30.0 minutes, and preferably  equal 20 

to 15 minutes, 

- a detection module for detecting a use of domesti c 

hot water configured to detect a use of domestic ho t 

water when: 

o on the one hand, a first condition is 25 

fulfilled, according to which the first 

datum VΔ1 is higher than or equal to a first 

characteristic threshold chosen between 10 and 

20 litres, and 

o on the other hand, a second condition is 30 

fulfilled, according to which the second 

datum VΔ2 is higher than or equal to a second 

characteristic threshold, said second 
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characteristic threshold being higher than or 

equal to the first characteristic threshold. 

The reception modules can decode data received by 

receivers, in a wired or wireless way. They can be 

distinct or be made by a single reception module wh ich is 5 

configured to receive the first and second data. 

The detection module can be made by a processing 

unit, for example a microprocessor. 

Preferably, the first characteristic threshold is 

between 4 + 2 x Δ1 and 8 + 2 x Δ1. 10 

Advantageously, the second characteristic threshold  

is between 15 and 25 litres, preferably substantial ly 

equal to 20 litres. 

In one embodiment, the short duration is between 2. 0 

and 7.0 minutes, and preferably substantially equal  to 15 

5 minutes, and the long duration is between 10.0 an d 

30.0 minutes, and preferably equal to 15 minutes. 

Preferably, the detection module for detecting use 

of domestic hot water is further configured to veri fy a 

third condition according to which a use of domesti c hot 20 

water is detected when the ratio ( VΔ2 x Δ1)/( VΔ1 x Δ2) is 

substantially lower than 1. 

Advantageously, the ratio ( VΔ2 x Δ1)/( VΔ1 x Δ2)  is 

lower than a threshold between 0.8 and 0.9. 

Preferably, the device further comprises a module 25 

for determining the domestic hot water flow rate an d the 

domestic hot water volume used by the equipment dur ing 

the reference duration configured to determine said  flow 

rate and volume from the first and second data, the  

domestic hot water flow rate being determined by th e 30 

ratio of the maximum fluid volume VΔ1 to the duration Δ1, 

the volume of domestic hot water being determined b y the 

maximum fluid volume VΔ2. 
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According to a fourth aspect of the invention, it i s 

provided a system comprising: 

- at least one equipment using water during a 

reference duration; 

- a water meter disposed upstream of a water 5 

distribution system feeding the equipment; 

- a server configured to receive data emitted by th e 

water meter; 

- a device according to the invention, preferably 

integrated to the server. 10 

A module for receiving the server, usually 

configured to receive the data emitted by the water  

meter, can be configured to carry out the functions  of 

the reception modules of the device according to th e 

invention. 15 

Alternatively, the reception module(s) of the devic e 

according to the invention can be distinct from a 

reception module of the server. 

A processing module of the server, for example a 

microprocessor, usually configured to process data 20 

emitted by the water meter, can be configured to ca rry 

out the functions of the detection module of the de vice 

according to the invention and/or of the module for  

determining the flow rate of domestic hot water and /or 

the volume of domestic hot water. 25 

According to yet another aspect of the invention, i t 

is provided a computer program product directly loa dable 

in the internal memory of a computer, comprising so ftware 

code portions for running the steps of the method 

according to one of the preceding claims, when the 30 

program is run on a computer. 

 

Description of the figures 
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Further features and advantages of the invention 

will appear upon reading the detailed description o f 

implementations and embodiments in no way limiting,  with 

regard to the appended figures in which: 

- Fig. 1 illustrates a system according to the 5 

invention; 

- Fig. 2 illustrates a method according to the 

invention implemented in the system represented in 

Fig. 1. 

 10 

Description of the invention 

Since these embodiments are in no way limiting, 

alternatives of the invention could in particular b e 

made, which alternatives only comprise a selection of 

characteristics described in the following, as desc ribed 15 

or generalised, isolated from the other characteris tics 

described, if this selection of characteristics is 

sufficient to provide a technical advantage or to 

differentiate the invention with respect to the sta te of 

the art. 20 

In the example represented in Fig. 1, a system 100 

according to the invention is illustrated, comprisi ng: 

- an equipment 200 using domestic hot water, here a  

bathtub, fed by a water distribution system 300; 

- a water meter 400 disposed upstream of the water 25 

distribution system 300 feeding the bathtub 200; 

- a server 500 configured to receive data emitted b y 

the water meter 400 by means of a network 600; 

- a device for detecting use of domestic hot 

water 700 integrated to the server in this exemplar y 30 

embodiment. The device 700 can be housed anywhere e lse 

than in the server. 
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The reference duration is, in the example 

represented, 24 hours. 

The network 600 is typically a radio network. In 

this case, not further represented, the water meter  400 

includes a transducer capable of converting a mecha nical 5 

signal generated by the fluid movement into an elec trical 

signal emitted by a radio emitter disposed within t he 

water meter. 

The signal emitted by the water meter is then 

propagated by the network 600 and received by the 10 

server 500 by means of a radio receiver. 

Usually, the water meter 400 generates a data frame  

including two maximum consumption volumes, respecti vely 

within 5 and 15 minutes during the reference durati on. 

This frame is received by a reception unit 502 of t he 15 

server 500, such as a network interface card 502. 

The server comprises a reception module 504 which i s 

configured to receive the data emitted by the water  

meter 400. 

The server further comprises a microprocessor 506 20 

which is configured to process data emitted by the water 

meter 400 and received via the reception module 504 . 

In the example represented, the device 700 comprise s 

a reception module 508 configured to: 

- receive a first datum representing the maximum 25 

fluid volume, noted VΔ1, measured by the water meter 400 

for the duration of 5 minutes, 

- receive a second datum representing the maximum 

fluid volume, noted VΔ2, measured by the water meter 400 

for the duration of 15 minutes. 30 

The microprocessor 506 is further configured to 

process the first and second data received from the  
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reception module 508. The microprocessor 506 is par t of 

the device 700 in the embodiment illustrated. 

In reference to Fig. 2, a method according to the 

invention implemented by the system according to th e 

invention is illustrated. 5 

According to this method, it is implemented an 

iteration, for forty days, of a method P for determ ining 

flow rate and volume of domestic hot water which wi ll be 

described hereinafter and a statistical processing of the 

data of flow rates and volumes of domestic hot wate r 10 

determined to determine an estimator of the flow ra te and 

volume of domestic hot water consumed by the equipm ent 

during the reference duration of 24 hours. 

The method P for determining flow rate and volume o f 

domestic hot water comprises: 15 

- receiving E1 and E1’ the first and second data by  

the reception module 508, 

- detecting E2 use of domestic hot water, 

- if a detection E2 is positive, determining E3 the  

flow rate and volume of domestic hot water consumed , 20 

- otherwise returning to the reception step E1. 

The processing unit 506 configured to perform the 

detection E2 comprises, in the example represented,  the 

following three tests: 

• test 1: VΔ1 ≥ 15; 25 

• test 2: VΔ2 ≥ 20; and 

• test 3: 5 VΔ2/15 VΔ1 ≤ 12/15. 

The first test has the purpose of verifying that th e 

flow rate is sufficient to characterise a use of do mestic 

hot water. The second test has the purpose of verif ying 30 

that the water volume consumed is sufficient to 

characterise a use of domestic hot water. The third  test 

has the purpose of verifying that the duration of t he use 
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is lower than 12 minutes, which corresponds, accord ing to 

the invention, to a maximum duration of use of dome stic 

hot water. 

The processing unit 506 is configured to perform 

step E3, according to which the flow rate of domest ic hot 5 

water is determined by the ratio of the maximum flu id 

volume VΔ1 to the duration Δ1, the volume of domestic hot 

water being determined by the maximum fluid volume VΔ2. 

The statistical processing of the data of flow rate s 

and volumes of domestic hot water determined is mad e by 10 

the processing unit 506 and enables an estimator of  the 

mean of the flow rate and volume of domestic hot wa ter 

consumed by the equipment during a mean usage to be  

determined. 

According to the method P just described, step E1 i s 15 

implemented as soon as the server receives new data  via 

the reception module 504, itself connected to the n etwork 

interface card 502. Thereby, this is a method which  is 

implemented in real time. 

However, the method described can be easily adapted , 20 

without departing from the scope of the invention, by 

considering a reception module 504 connected to a 

database which would include first and second value s 

recorded beforehand. 

According to one embodiment of the invention, it is  25 

provided a computer program product directly loadab le in 

the internal memory of a computer, comprising softw are 

code portions for running the steps of the method 

according to one of the preceding claims, when the 

program is run on a computer. 30 

Of course, the invention is not limited to the 

examples just described and many modifications coul d be 

provided to those examples without departing from t he 
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scope of the invention. In addition, the different 

characteristics, forms, alternatives and embodiment s of 

the invention can be associated to each other accor ding 

to various combinations insofar as they are not 

incompatible or exclusive to each other. 5 
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CLAIMS 

 

1. A method (P) for detecting use of domestic hot 

water by an equipment (200) using water during a 

reference duration by analyzing data related to wat er 

volumes passing through a water meter (400) dispose d 5 

upstream of a water distribution system (300) feedi ng 

said equipment, said method comprising: 

- a first step of receiving (E1) a first datum, 

noted VΔ1, representing the maximum fluid volume measured 

by the water meter during a first predetermined dur ation, 10 

called a short duration, noted Δ1, during the reference 

duration, 

- a second step of receiving (E1’) a second datum, 

noted VΔ2, representing the maximum fluid volume measured 

by the water meter during a second predetermined 15 

duration, called a long duration, noted Δ2, during the 

reference duration, 

- a step of detecting (E2) a use of domestic hot 

water, a use of domestic hot water being said “dete cted” 

when: 20 

o on the one hand, a first condition is 

fulfilled, according to which the first datum 

VΔ1 is higher than or equal to a first 

characteristic threshold chosen between 10 and 

20 litres, and 25 

o on the other hand, a second condition is 

fulfilled, according to which the second datum 

VΔ2 is higher than or equal to a second 

characteristic threshold, said second 

characteristic threshold being higher than or 30 

equal to the first characteristic threshold. 



 14

 

2. The method according to claim 1, wherein the 

first characteristic threshold is between 4 + 2 x Δ1 and 

8 + 2 x Δ1. 

 5 

3. The method according to claim 1 or 2, wherein th e 

second characteristic threshold is comprised betwee n 15 

and 25 litres, preferably substantially equal to 

20 litres. 

 10 

4. The method according to any of claims 1 to 3, 

wherein the short duration is between 2.0 and 

7.0 minutes, and preferably substantially equal to 

5 minutes, and the long duration is comprised betwe en 

10.0 and 30.0 minutes, and preferably equal to 15 

15 minutes. 

 

5. The method according to any of claims 1 to 4, 

wherein the step of detecting (E2) a use of domesti c hot 

water further includes verifying a third condition 20 

according to which a use of domestic hot water is 

detected when the ratio ( VΔ2 x Δ1)/( VΔ1 x Δ2)  is 

substantially lower than 1. 

 

6. The method according to claim 5, wherein the 25 

ratio ( VΔ2 x Δ1)/( VΔ1 x Δ2)  is lower than a threshold 

between 0.8 and 0.9. 

 

7. The method according to any of claims 1 to 6, 

further including a step of determining (E3) the fl ow 30 

rate of domestic hot water and the volume of domest ic hot 

water used by the equipment during the reference du ration 

from the first and second data, the flow rate of do mestic 
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hot water being determined by the ratio of the maxi mum 

fluid volume VΔ1 to the duration Δ1, the volume of 

domestic hot water being determined by the maximum fluid 

volume VΔ2. 

 5 

8. A method comprising iterating a method (P) 

according to claim 7 and statistically processing t he 

data of domestic flow rates and volumes of water 

determined to determine an estimator of the rate an d 

volume of domestic hot water flow consumed by the 10 

equipment during a mean use of the equipment. 

 

9. A device (700) for detecting use of domestic hot  

water by an equipment using water during a referenc e 

duration by analyzing data related to water volumes  15 

passing through a water meter disposed upstream of a 

water distribution system feeding said equipment, s aid 

device comprising: 

- a reception module (508) configured to receive a 

first datum, noted VΔ1, representing the maximum fluid 20 

volume measured by the water meter for a predetermi ned 

duration, called a short duration, during the refer ence 

duration, 

- a reception module (508) configured to receive a 

second datum, noted VΔ2, representing the maximum fluid 25 

volume measured by the water meter for another 

predetermined duration, called a long duration, dur ing 

the reference duration, 

- a detection module (506) for detecting a use of 

domestic hot water configured to detect a use of do mestic 30 

hot water when: 

o on the one hand, a first condition is 

fulfilled, according to which the first 
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datum VΔ1 is higher than or equal to a first 

characteristic threshold chosen between 10 and 

20 litres, and 

o on the other hand, a second condition is 

fulfilled, according to which the second 5 

datum VΔ2 is higher than or equal to a second 

characteristic threshold, said second 

characteristic threshold being higher than or 

equal to the first characteristic threshold. 

 10 

10. The device according to claim 9, wherein the 

first characteristic threshold is between 4 + 2 x Δ1 and 

8 + 2 x Δ1. 

 

11. The device according to claim 9 or 10, wherein 15 

the second characteristic threshold is between 15 a nd 

25 litres, preferably substantially equal to 20 lit res. 

 

12. The device according to any of claims 9 to 11, 

wherein the short duration is between 2.0 and 20 

7.0 minutes, and preferably substantially equal to 

5 minutes, and the long duration is between 10.0 an d 

30.0 minutes, and preferably equal to 15 minutes. 

 

13. The device according to any of claims 9 to 12, 25 

wherein the detection module for detecting use of 

domestic hot water is further configured to verify a 

third condition according to which a use of domesti c hot 

water is detected when the ratio ( VΔ2 x Δ1)/( VΔ1 x Δ2)  is 

substantially lower than 1. 30 
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14. The device according to claim 13, wherein the 

ratio ( VΔ2 x Δ1)/( VΔ1 x Δ2)  is lower than a threshold 

comprised between 0.8 and 0.9. 

 

15. The device according to any of claims 9 to 14, 5 

further including a determination module for determ ining 

the domestic hot water flow rate and the domestic h ot 

water volume used by the equipment during the refer ence 

duration configured to determine said flow rate and  

volume from the first and second data, the domestic  hot 10 

water flow rate being determined by the ratio of th e 

maximum fluid volume VΔ1 to the duration Δ1, the volume 

of domestic hot water being determined by the maxim um 

fluid volume VΔ2. 

 15 

16. A system comprising: 

- at least one equipment (200) using water during a  

reference duration; 

- a water meter (400) disposed upstream of a water 

distribution system (300) feeding said equipment; 20 

- a server (700) configured to receive data emitted  

by said water meter; 

- a device (700) according to any of claims 9 to 15 , 

preferably integrated to the server. 

 25 

17. A computer program product directly loadable in  

the internal memory of a computer, comprising softw are 

code portions for running the steps of the method 

according to one of claims 1 to 8, when said progra m is 

run on a computer. 30 

 


