
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

09
8 

83
3

B
1

TEPZZ Z988¥¥B_T
(11) EP 2 098 833 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
13.04.2016 Bulletin 2016/15

(21) Application number: 07860437.8

(22) Date of filing: 27.12.2007

(51) Int Cl.:
G01F 3/22 (2006.01) G01F 15/075 (2006.01)

G01F 15/06 (2006.01)

(86) International application number: 
PCT/JP2007/075216

(87) International publication number: 
WO 2008/081908 (10.07.2008 Gazette 2008/28)

(54) FLOWMETER AND GAS SUPPLY SYSTEM

STRÖMUNGSMESSER UND GASVERSORGUNGSSYSTEM

DÉBITMÈTRE ET SYSTÈME D’ALIMENTATION EN GAZ

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR

(30) Priority: 28.12.2006 JP 2006354265

(43) Date of publication of application: 
09.09.2009 Bulletin 2009/37

(73) Proprietor: Panasonic Corporation
Kadoma-shi
Osaka 571-8501 (JP)

(72) Inventors:  
• MIYATA, Hajime

Chuo-ku, Osaka-shi, Osaka 540-6207 (JP)

• UMEKAGE, Yasuhiro
Chuo-ku, Osaka-shi, Osaka 540-6207 (JP)

(74) Representative: Schwabe - Sandmair - Marx
Patentanwälte 
Stuntzstraße 16
81677 München (DE)

(56) References cited:  
WO-A1-2006/121004 JP-A- 2001 272 262
JP-A- 2002 107 198 JP-A- 2002 107 198
JP-A- 2005 257 310 JP-A- 2005 257 310
US-B1- 6 625 549  



EP 2 098 833 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] This invention relates to a technology of deter-
mining and detecting a gas appliance being used to pro-
vide a new fee system and service matched with a use
appliance and usage such as the gas-appliance-based
fee system by applying a gas meter installed in the en-
trance portion of a gas supplying pipe line in each house-
hold for measuring a gas flow rate.

Background Art

[0002] Conventionally, the following configuration ex-
ists as an example of this kind of flow rate measurement
apparatus (for example, refer to patent document 1):
[0003] Generally, a gas meter incorporating a gas flow-
meter attached to the entrance of a gas supplying pipe
line in each household.
[0004] To execute the gas-appliance-based fee sys-
tem in the conventional gas meter, using a plurality of
integrating meters connected to the gas meter, the inte-
grated flow rate for use in a specific time zone and the
integrated value for use of the flow rate in a specific range,
namely, the flow rate by time zone and the flow rate by
flow rate class are found and the fee system is deter-
mined according to the integrated values. An example of
the fee system will be discussed based on FIG. 24. A
predetermined discount flow rate class and a predeter-
mined discount time zone are set the gas fee of the flow
rate corresponding to the discount flow rate class and
the discount time zone is to be discounted. That is, the
portion hatched in FIG. 24 is discounted. In this method,
however, determination of an appliance is ambiguous
and it is difficult to make a fee setting easier to understand
and more convenient for the consumer such as charging
a fee for a specific appliance. Then, the following is pro-
posed as a method for determining a specific appliance
(for example, refer to patent document 2):
[0005] The operation of the proposal example is as fol-
lows: FIG. 25 shows a gas flow rate change pattern at
the starting time of one gas appliance and reference val-
ues for pattern matching based on the pattern (pattern
table). For one gas appliance, it is necessary to provide
as many pattern tables as the number of flow rate change
patterns of a sequence of gas occurring accompanying
combustion control of the gas appliance and it becomes
necessary to provide as many pattern tables as the total
number of gas appliances used in each household. While
change in the flow rate value measured by the flow rate
measurement apparatus of the gas meter and the pattern
tables are always compared, the matching target is ex-
tracted and the appliance is determined.
[0006] If a flow rate pattern other than the registered
appliances occurs in the measured gas flow rate, a sys-
tem of informing the user of the fact and making a request
for storing the flow rate pattern also exists (for example,

refer to patent document 3).

Patent document 1: Japanese Patent Laid-Open No.
2002-71421
Patent document 2: Japanese Patent Laid-Open No.
2003-149027
Patent document 3: Japanese Patent No. 3490064

Disclosure of the Invention

Problems to be Solved by the Invention

[0007] In the configuration described above, if an un-
registered flow rate pattern occurs, it is not determined
an appliance. The flow rate pattern mentioned here con-
tains the difference value between the gas flow rates, the
change amount of the absolute flow rate, the flow rate
change shape when the flow rate is plotted on the time
axis, the periodicity of flow rate change, etc. The flow
rate change shape contains the shape in a short time
and the shape in a long time. The flow rate change shape
in a short time contains overshoot, inclination (change
rate), the control value, etc.
[0008] In such a case, for gas leakage, not only the
case where a new gas appliance not registered is in-
stalled and operates, but also the case where determi-
nation of an appliance results in failure for some reason
of secular change, etc., although the appliance is essen-
tially registered is considered. Therefore, in such a case,
it is not recognized as an appliance and therefore if
change occurs in the flow rate, its information is not left
and the gas use flow rate of the appliance becomes an
error and uncertainty remains in the reliability of appli-
ance determination; this is a problem.
[0009] Since various patterns as mentioned above can
exist as flow rate patterns other than the registered ap-
pliances, if the user is informed whenever such a flow
rate pattern occurs, intricate processing is forced upon
the user each time and fruitless processing may occurs;
this is a problem.
[0010] The invention is intended for solving the above-
mentioned problems and it is an object of the invention
to once register as an unknown appliance if an unregis-
tered flow rate pattern occurs.
[0011] It is an object of the invention to recheck whether
or not it is an already registered appliance in such a case.
In this case, if it is found that it is an already registered
appliance as a result of the recheck, registration as an
unknown at the beginning is an error and therefore it cor-
responds to making an error correction.
[0012] It is an object of the invention to provide a tech-
nology capable of performing appropriate processing
matched with various situations by analyzing an unknown
flow rate pattern other than registered appliances and
performing processing responsive to the analysis result.
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Means For Solving the Problems

[0013] The problems in the related arts are solved by
the subject-matter of claim 1.

Advantages of the Invention

[0014] The flow rate measurement apparatus of the
invention has the unknown appliance registration unit for
registering information according to which the appliance
determination unit cannot determine an appliance; if flow
rate change occurs and determination of an appliance
for it is erroneous, the determination can be handled as
a miscellaneous appliance as an unknown appliance and
further if an unknown appliance exists, the accuracy of
appliance determination can be enhanced by rechecking
using estimation as to what the unknown appliance is
based on history data. Since appliance determination is
made with good accuracy, a new fee menu, etc., provided
by the gas supply company, etc., can be used. The ap-
pliance determination function can be updated without
changing the specifications of a gas meter, so that it is
also made possible to easily maintain the device function
in the future. For occurrence of unknown data, a deter-
mination is made for the predetermined time period ac-
cording to the predetermined condition, whereby a gas
use situation such as introduction of a new appliance,
combined use of appliances, gas leakage, etc., can be
determined and appropriate processing matched with
various situations can be performed.

Brief Description of the Drawings

[0015] FIG. 1 is a block diagram of a flow rate meas-
urement apparatus in a first embodiment of the invention.

FIG. 2 is a configuration drawing of a flow rate meas-
urement section in the first embodiment of the inven-
tion.
FIG. 3 is a flowchart of determination operation (1)
in the first embodiment of the invention.
FIG. 4 is a characteristic drawing of flow rates and
computation values in the first embodiment of the
invention.
FIG. 5 is a characteristic drawing of flow rates and
computation values in the first embodiment of the
invention.
FIG. 6 is a block diagram of the flow rate measure-
ment apparatus in the first embodiment of the inven-
tion.
FIG. 7 is a flowchart of determination operation in
the first embodiment of the invention.
FIG. 8 is a block diagram of a flow rate measurement
apparatus in a second embodiment of the invention.
FIG. 9 is a flowchart of determination operation in
the second embodiment of the invention.
FIG. 10 is a flowchart of determination operation in
the second embodiment of the invention.

FIG. 11 is a flowchart of determination operation in
the second embodiment of the invention.
FIG. 12 is a flowchart of determination operation in
the second embodiment of the invention.
FIG. 13 is a flowchart to show processing when an
unknown flow rate pattern occurs in a third embod-
iment of the invention.
FIG. 14 is a drawing to show flow rate patterns for
determining a gas appliance and leakage in the third
embodiment of the invention.
FIG. 15 is a drawing to show flow rate patterns for
determining a gas appliance and leakage in the third
embodiment of the invention.
FIG. 16 is a drawing to show flow rate patterns for
determining a gas appliance and leakage in the third
embodiment of the invention.
FIG. 17 is a drawing to show flow rate patterns for
determining a new appliance in a fourth embodiment
of the invention.
FIG. 18 is a drawing to show flow rate patterns for
determining a new appliance in the fourth embodi-
ment of the invention.
FIG. 19 is a drawing to show flow rate patterns for
determining a new appliance in the fourth embodi-
ment of the invention.
FIG. 20 is a drawing to show an example of regis-
tration data in a fifth embodiment of the invention.
FIG. 21 is a drawing to show flow rate patterns for
determining combined use in the fifth embodiment
of the invention.
FIG. 22 is a drawing to show flow rate patterns for
determining combined use in the fifth embodiment
of the invention.
FIG. 23 is a drawing to show flow rate patterns for
determining combined use in the fifth embodiment
of the invention.
FIG. 24 is a conceptual drawing of a determination
method of a flow rate measurement apparatus in a
related art.
FIG. 25 is a data configuration drawing of a determi-
nation method of a flow rate measurement apparatus
in a related art.

Description of Reference Numerals

[0016]

1 Flow rate measurement apparatus
2 Gas shut-off valve
3 Flow rate measurement unit
4 Display section
5 Seismoscope
6 computation unit
7 Appliance registration storage unit
8 Flow rate information storage unit
9 Appliance determination unit
10 Unknown appliance registration unit
11 Control circuit

3 4 
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12 Measurement flow path
13, 14 Ultrasonic transceiver
15 By-appliance flow rate integration unit
16 Recheck unit

Best Mode for Carrying out the Invention

[0017] The invention is defined by claim 1 and by the
dependent claims.
[0018] Embodiments of the invention will be discussed
below with reference to the accompanying drawings: The
invention is not limited by the embodiments.

(First embodiment)

[0019] FIG. 1 shows the configuration of a flow rate
measurement apparatus in a first embodiment of the in-
vention.
[0020] In FIG. 1, numeral 1 denotes a flow rate meas-
urement apparatus. The flow rate measurement appara-
tus 1 is provided at a midpoint in a gas supplying pipe
line and one or more gas appliances installed in each
customer home are connected to downstream piping.
[0021] The flow rate measurement apparatus contains
a gas shut-off valve 2 and a gas flow rate measurement
unit 3 provided in a gas flow path connected to a gas
pipe, a display section 4 for performing computation
processing of a signal from the flow rate measurement
unit 3 and displaying the use gas flow rate, a seismo-
scope 5 for detecting vibration of an earthquake, etc., a
computation unit 6, an appliance registration storage unit
7, a flow rate information unit 8, an appliance determina-
tion unit 9, and an unknown appliance registration unit
10 according to the invention, a control circuit 11 for per-
forming centralized control processing of the functions,
etc., and a battery (not shown) as a power source of the
components.
[0022] An appliance determination value used as a cri-
terion to determine whether or not flow rate change oc-
curs and a change point determination value at a change
point (start time, control time, stop time, etc.,) in a se-
quence of combustion states of each gas appliance are
recorded in the appliance registration storage unit 7. In
the invention, semiconductor memory is used as the ap-
pliance registration storage unit 7 for storing the recorded
data, but any other record medium such as a magnetic
record medium can also be used if record can be added
and rewritten.
[0023] For the flow rate measurement unit 3 of the in-
vention, an ultrasonic measurement unit is used. How-
ever, as the measurement system, any other flow rate
measurement system can also be used if continuous
measurement can be conducted in a constant cycle in a
short time, such as a fluidic system.

The operation is as follows:

[0024] To begin with, ultrasonic flow velocity measure-

ment will be discussed based on FIG. 2. A measurement
flow path 12 has a rectangular cross section and a pair
of ultrasonic transceivers 13 and 14 sandwiching the
measurement flow path 11 is opposed to each other
slantingly having angle φ on upstream and downstream
sides of the flow path and is attached to wall faces in the
right-angle direction to the gas flow direction of the meas-
urement flow path 12. An ultrasonic wave is transmitted
and received alternately between the ultrasonic trans-
ceivers 13 and 14 and the difference between the prop-
agation times of the ultrasonic wave in the forward direc-
tion and the opposite direction to the flow of a fluid is
measured at given time intervals and is output as a prop-
agation time difference signal. Upon reception of the
propagation time difference signal, a calculation unit (not
shown) calculates the flow velocity and the flow rate of
the measured fluid. A computation expression is as fol-
lows:
[0025] In FIG. 2, letting L be measurement distance,
t1 be propagation time from upstream, t2 be propagation
time from downstream, and C be sound velocity, flow
velocity V is found according to the following expression
(1):

Expression (1) V = (L/2cosφ) • ((1/t1) - (1/t2))

[0026] The measurement time interval can be set in
the range in which an ultrasonic wave can be transmitted
and received; in the invention, measurement is conduct-
ed at two-second intervals. The time interval can be fur-
ther lessened on measurement principles and some gas
appliances are started in a shorter time than two seconds
and thus lessening the measurement time interval is ad-
vantageous in the viewpoint of making instantaneous ap-
paratus determination, but there is a problem in that con-
sumption of the battery increases if the measurement
interval is shortened. If the measurement time interval
becomes two-digit-order second interval equivalent to
that of a membrane system used in a conventional gas
meter, it becomes difficult to make determination seeing
the difference in flow rate change of the algorithm of the
invention. Therefore, in the invention, measurement is
conducted at two-second intervals as a good balance
time from the viewpoints of the cost and appliance de-
termination performance.
[0027] Next, a determination procedure of the opera-
tion state of a gas appliance will be discussed based on
FIG. 3.
[0028] In the flow rate measurement apparatus 1, the
gas flow rate is measured at two-second intervals as
mentioned above and the data is sent to the computation
unit 6 and the flow rate value is differentiated and the
result is output as difference data between flow rates
every two seconds.
[0029] The difference data is sent to the appliance de-
termination unit 9 and is compared with the change de-
termination value registered in the appliance registration
storage unit 7. If the difference value exceeds the com-
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parison determination value, it is determined that state
change occurs in the gas appliance. If the change is de-
tected, to further determine what state which gas appli-
ance is in, the appliance determination unit 9 compares
the value with the change value by state of each gas
appliance registered in the appliance registration storage
unit 7 and determines the appliance and determines the
state of the appliance.
[0030] However, if flow rate change of an appliance
not registered in the appliance registration storage unit
7 is detected or, for example, if a registered appliance
does not act as registered for some reason of secular
change, etc., although it is rare, there is a possibility that
the appliance may be determined an unknown appliance.
In the embodiment, if the appliance is recognized as an
unregistered appliance, it is assumed that an unknown
appliance exists and information is registered in the un-
known appliance registration unit 10 as shown in FIG. 3.
[0031] If registration information exists in the unknown
appliance registration unit 10, the flow rate change at the
time is newly registered in the appliance registration stor-
age unit 7. Accordingly, if similar flow rate change occurs
next time, it is made possible to recognize the appliance
as a registered appliance and if a new appliance is used,
automatically existence of the appliance can be regis-
tered.
[0032] FIG. 4 shows gas flow rate change and differ-
ence value change when an actual gas appliance is used.
[0033] In the characteristic drawing of FIG. 4, the solid
line indicates the flow rate value of gas measured by the
flow rate measurement unit 3 and the dashed line indi-
cates the derivative at the time, namely, the difference
value every two seconds. When the gas appliance is
started, the difference value is represented having a peak
on the plus side; when the gas appliance is stopped, the
difference value is represented having a peak on the mi-
nus side.
[0034] In the embodiment described above, first if dif-
ference value change is equal to or larger than one pre-
determined value (change determination value), it is as-
sumed that change occurs and the appliance is deter-
mined and state change is determined at the next step
as shown in FIG. 3. If a determination is made as to a
previously registered limited appliance or if the process-
ing speed is high and the difference value data from the
computation unit 6 can be compared intact with change
point determination value data of all gas appliances with-
in two seconds, changed gas appliance and state can
also be determined directly from the difference value.
[0035] FIG. 5 shows flow rate values and difference
values when three appliances (A, B, and C) are used at
the same time on a graph. It can be acknowledged that
change at the start time and the stop time of the three
appliances can be read.
[0036] As determined information, any means can be
used if the information can be checked, such as display
on the display section through the control circuit 11 from
within the storage unit or data transfer to an external ter-

minal (not shown).
[0037] In a configuration wherein the flow rate meas-
urement apparatus 1 has a by-appliance flow rate inte-
gration unit 15 as shown in FIG. 6, the change value of
each gas amount can be integrated and use gas change
by device and function can be found according to a work
flow shown in FIG. 7 and the gas use amount by device,
by function can be calculated.
[0038] Further; a fee computation unit for an individual
flow rate is provided so that an individual fee can be
charged for the use gas flow rate by device and function,
whereby an arbitrary fee by appliance and function can
also be calculated according to the setting of the gas
company.
[0039] As an example of service that can be provided,
it is considered that a discount system is applied only to
heating appliances as a new gas fee system; for the con-
sumer, the gas fee seems to be undervalued and as a
heater is used for a long time, the gas sale of the gas
company can be expanded and further the sale of devices
of the gas company can also be increased.

(Second embodiment)

[0040] FIG. 8 shows the configuration of a flow rate
measurement apparatus in a second embodiment of the
invention.
[0041] The second embodiment differs from the first
embodiment in that it has a recheck unit 16. The basic
configuration of the flow rate measurement apparatus is
similar to that of the first embodiment and therefore will
not be discussed again.

The operation is as follows:

[0042] As shown in FIG. 9, if the appliance determina-
tion result of an appliance determination unit 9 is an un-
known appliance, information is registered in an unknown
appliance registration unit 10. If the corresponding data
exists in the unknown appliance registration unit 10, the
recheck unit 16 rechecks which appliance it is by com-
paring the determination of the portion of unknown ap-
pliance, for example, by widening the margin width for
flow rate change at the starting time and the registration
value, etc., based on the data record of the flow rate in
a flow rate information record unit 8. If the appliance can
be determined by rechecking, unknown appliance regis-
tration is erased and the start appliance at the point in
time is determined.
[0043] As shown in FIG. 10, if unknown appliance reg-
istration exists in the unknown appliance registration unit
10, when the measurement flow rate becomes zero, the
unknown appliance registration is rechecked. When the
flow rate is thus zero, obviously all appliances stop and
thus unknown appliances to the point in time are again
determined and the start appliance is rechecked and the
use flow rate used so far by each appliance can be de-
termined. Thus, when the use flow rate is determined,
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the past flow rate data becomes unnecessary and the
storage information of the flow rate can be cleared, so
that the memory for storing the flow rate information can
be used effectively.
[0044] If the flow rate measurement apparatus has tim-
er (not shown) and registration data exists in the unknown
appliance registration unit 10 every given time, it is re-
checked and the flow rate of each use appliance is de-
termined as shown in FIG. 11. Accordingly, only the pre-
set flow rate data needs to be left. Thus, considering the
configuration of the recheck time, the memory usable
specification can be changed and a configuration with a
small capacity of memory is also made possible.
[0045] As the data left in the flow rate information stor-
age unit 8 used in the invention, the data at two-second
time intervals is all stored, but the flow rate data in the
portion where the flow rate does not change is not nec-
essary and thus in the portion, data can be thinned out
and compressed as shown in FIG. 12. Accordingly, the
storage area of the memory can be reduced.

(Third embodiment)

[0046] In the following embodiment, condition determi-
nation processing and correspondence processing re-
sponsive to the determination result when an unknown
flow rate pattern occurs will be discussed in addition to
the operation of the first or second embodiment de-
scribed above. The configuration of a flow rate measure-
ment apparatus is similar to that shown in FIG. 6.
[0047] FIG. 13 is a flowchart to show processing when
an unknown flow rate pattern occurs in a third embodi-
ment. In this embodiment, at step S11, a flow rate meas-
urement unit 3 measures the gas flow rate and at step
S12, an appliance determination unit 9 checks whether
or not the flow rate pattern of the measurement data
matches the flow rate pattern of a registered appliance.
If the flow rate pattern matches the flow rate pattern of
an already registered appliance, the appliance determi-
nation unit 9 performs appliance determination process-
ing at step S13 and a control circuit 11 causes corre-
sponding processing to be executed for each appliance
in response to the determination result. For example, to
calculate the appliance-based fee, by function, etc., the
control circuit causes a by-appliance flow rate integration
unit 15 to perform integration processing of the gas flow
rate (gas use amount) by appliance, by function. Then,
the process returns to step S11 and the measurement
processing is continued.
[0048] If the flow rate pattern does not match the flow
rate pattern of a registered appliance, the appliance de-
termination unit 9 assumes that the flow rate pattern is
the flow rate pattern of an unknown appliance and han-
dles it as unknown data and the flow rate pattern data of
an unknown appliance is stored by the unknown appli-
ance registration unit 10 at step S14. Thus, an unknown
flow rate pattern not registered is once registered as the
flow rate pattern data of an unknown appliance and then

whether or not the flow rate pattern data of an unknown
appliance meets each situation stipulated according to a
predetermined condition corresponding to each occur-
rence cause.
[0049] At this time, the appliance determination unit 9
makes determination for a predetermined time according
to a predetermined condition and determines processing
matched with each situation of the occurrence cause of
unknown data. That is, at step S 15, whether or not a
predetermined time period has elapsed is determined
and if the predetermined time period does not elapse,
whether or not the predetermined condition is met is
checked at step S16. If the predetermined condition is
met within the predetermined time period, at step S17
the control circuit 11 executes correspondence process-
ing matched with the situation of the predetermined con-
dition for the flow rate pattern data of the unknown ap-
pliance. Then, the process returns to step S11 and the
measurement processing is continued. On the other
hand, if the predetermined condition is not met at step
S16, at step S18 the control circuit 11 assumes that the
pattern is unknown data which does not correspond to
any, and performs error handling such as informing a
management center or the user of the fact. Then, the
process returns to step S11 and the measurement
processing is continued.
[0050] In the third embodiment, the case where gas
leakage is determined and corresponding processing
such as safety processing is performed is shown as a
first example of the situation of the occurrence cause of
unknown data. In this case, a leakage determination con-
dition such as determination of minute leakage over a
long term without meeting any other predetermined con-
dition such as stability of flow rate, pressure correlation
between the gas pressure detected with a pressure sen-
sor and the flow rate, or introduction of a new appliance
is used as a first predetermined condition. As a first pre-
determined time period suited for the leakage determi-
nation condition, a short time of several ten seconds to
several minutes mainly about leakage of a large flow rate
or a long time of about two hours, etc., for example, if the
leakage is 3 litters/h about leakage of a minute flow rate
is used and a determination is made at the necessary
timing required for safety check. Setting of the predeter-
mined time period indicates the maximum condition and
determination of the predetermined condition may be
made in a shorter time period. It is preferable that un-
known data can be determined at an earlier timing, need-
less to say.
[0051] Next, a gas leakage determination method will
be discussed. Here, the operation for determining gas
leakage based on stability of flow rate (change rate) is
shown as one example of the gas leakage determination
method. First, the determination operation of a gas ap-
pliance based on the change width of the flow rate value
will be discussed and subsequently the gas leakage de-
termination method using the change width of the flow
rate value will be discussed.

9 10 
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[0052] FIGs. 14 and 15 show a determination example
of a gas appliance using the measurement-by-measure-
ment measurement flow rate value change width corre-
sponding to the measurement flow rate value change for
each measurement of the flow rate measurement unit 3.
FIG. 14 shows an example wherein the measurement-
by-measurement measurement flow rate value change
width is smaller than a predetermined threshold value,
and FIG. 15 shows an example wherein the measure-
ment-by-measurement measurement flow rate value
change width is larger than the predetermined threshold
value.
[0053] FIG. 14, (a) shows a graph of the measurement
time for each measurement of the flow rate measurement
unit 3 and the obtained measurement flow rate value.
Such combination data of the measurement time and the
measurement flow rate value (target data) is stored in a
flow rate information storage unit 8 of predetermined
memory.
[0054] The computation unit 6 calculates the measure-
ment flow rate value change width corresponding to the
change amount of the measurement flow rate value with-
in a predetermined time period. Particularly in the exam-
ple, as the measurement flow rate value change width,
the computation unit 6 calculates the change amount of
the measurement flow rate value for each measurement
of the flow rate measurement unit 3 (measurement-by-
measurement measurement flow rate value change
width) within the time period indicated by C. In FIG. 14,
(a), the measurement-by-measurement measurement
flow rate value change width is Δq1, Δq2, ..., Δqi.
[0055] The appliance determination unit 9 determines
whether or not the measurement flow rate value change
width is equal to or less than a predetermined threshold
value Δm, thereby determining the gas appliance using
the gas. In the example, the appliance determination unit
9 determines that the above-mentioned measurement-
by-measurement measurement flow rate value change
width (Δq1, Δq2, ..., Δqi) is equal to or less than the pre-
determined threshold value Δqm, and determines the gas
appliance based on the number of times the computation
unit 6 has calculated the change width successively. The
threshold value Δqm is given as a proper change width
for each gas appliance and is stored in memory (thresh-
old value storage section) not shown.
[0056] FIG. 14, (b) is a graph showing the successive
number of times the measurement-by-measurement
measurement flow rate value change width smaller than
the predetermined threshold value Δqm has been calcu-
lated, obtained by the appliance determination unit 9 as
the integrating frequency. FIG. 14, (b) shows that the
measurement-by-measurement measurement flow rate
value change width was equal to or less than the thresh-
old value Δqm five successive times in time period C
(|Δqi| < Δqm). If the appliance determination unit 9 obtains
the measurement-by-measurement measurement flow
rate value change width equal to or less than the thresh-
old value five successive times, the appliance determi-

nation unit 9 determines that the used gas appliance is
a specific gas appliance (for example, a fan heater).
[0057] FIG. 15 is similar to FIG. 14; FIG. 15, (a) shows
an example wherein measurement-by-measurement
measurement flow rate value change width Δq1’, Δq2’, ...,
Δqi’ calculated by the computation unit 6 is larger than
Δq1, Δq2, ..., Δqi in FIG. 14, (a), namely, an example
wherein the variation in the gas flow rate value is large.
Since the measurement-by-measurement measurement
flow rate value change widths Δq1’, Δq2’, ..., Δqi’ are all
larger than the threshold value Δqm (|Δqi’| ≥ Δqm), the
integration frequency remains 0 as shown in FIG. 15, (b).
If the appliance determination unit 9 obtains the meas-
urement-by-measurement measurement flow rate value
change width equal to or larger than the threshold value
five successive times, the appliance determination unit
9 determines that the used gas appliance is a specific
gas appliance (for example, a water heater).
[0058] In the examples in FIGs. 14 and 15, the appli-
ance determination unit 9 determines the used gas ap-
pliance based on the successive number of times the
measurement-by-measurement measurement flow rate
value change width equal to or less than the threshold
value has been obtained. In the description given above,
the successive number of times is five, but is any desired
number of times. The actual appliance operating time,
namely, the predetermined time is long and the cases in
FIGs. 14 and 15 may be mixed, in which case a deter-
mination may be made based on the rate therebetween.
[0059] Not only the successive number of times, but
also any other index can be applied. For example, the
appliance determination unit 9 may determine the used
gas appliance based on the occurrence frequency of the
measurement-by-measurement measurement flow rate
value change width equal to or less than the predeter-
mined threshold value. For example, an index may be
used such that if six of ten change widths are equal to or
less than the threshold value, the used gas appliance is
a fan heater and that if only two change widths are equal
to or less than the threshold value, the used gas appli-
ance is a water heater.
[0060] FIG. 16 shows an example of using all time pe-
riod measurement flow rate value change width corre-
sponding to change amount in all of a predetermined time
period (absolute value change amount), of measurement
flow rate values during the stable operation of a gas ap-
pliance unlike the examples in FIGs. 14 and 15. That is,
in the example in FIG. 16, the measurement flow rate
values in all of predetermined time period B are stored
in the flow rate information storage unit 8 and then all
time period measurement flow rate value change widths
Δq of change widths of all measurement flow rate values
are calculated by the computation unit 6.
[0061] If all time period measurement flow rate value
change widths Δq are smaller than the predetermined
threshold value Δqm as in FIG. 16, (a), for example, the
appliance determination unit 9 determines that the used
gas appliance is a specific gas appliance (for example,
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a fan heater). On the other hand, if all time period meas-
urement flow rate value change widths Δq are larger than
the predetermined threshold value Δqm as in FIG. 16,
(b), for example, the appliance determination unit 9 de-
termines that the used gas appliance is a specific gas
appliance (for example, a water heater). The actual ap-
pliance operating time, namely, the predetermined time
is long and the cases in FIG. 16, (a) and (b) may be
mixed, in which case a determination may be made
based on the rate therebetween.
[0062] In the examples in FIGs. 14 to 16, it is assumed
that the time period during which the measurement flow
rate value on which finding the change width is based is
acquired is C, the time during the stable operation of a
gas appliance. However, the time period may be any oth-
er partial time period from the operation start to the op-
eration stop of a gas appliance. Further, the time period
may be the time period from the operation start to the
operation stop of a gas appliance.
[0063] Using the above-described measurement flow
rate value change width, not only a gas appliance, but
also the operating state of a specific gas appliance can
be determined. For example, after a gas table starts to
operate, although the gas appliance is the same of the
gas table, the change width may vary as in FIGs. 14 and
15 between the case of normal combustion and the case
of abnormal combustion (like incomplete combustion or
going out). The change width may vary as in FIG. 16, (a)
and (b). Such a change width variation is grasped, where-
by it is made possible to determine whether or not the
gas appliance operates normally or how the gas appli-
ance operates. Such a determination can be applied to
safety inspection of a gas appliance, for example.
[0064] Using the above-described measurement flow
rate value change width, not only a gas appliance, but
also gas leakage can be determined. For example, the
change width may vary as in FIGs. 14 and 15 between
the case where the gas appliance provides normal com-
bustion and the case where gas leakage of almost the
same flow rate as the gas appliance occurs. The change
width may vary as in FIG. 16, (a) and (b). Such a change
width variation is grasped, whereby it is made possible
to determine whether the state is use of a gas appliance
or occurrence of gas leakage. Generally, the case where
the change width is small corresponds to leakage. In this
case, the appliance determination unit 9 determines
whether the state is use of a gas appliance or occurrence
of gas leakage. Such a determination can be applied to
safety inspection of gas leakage, for example.
[0065] In this embodiment, if an unknown flow rate pat-
tern occurs, in determination of a predetermined condi-
tion, the determination of the predetermined condition
described above is made, whereby discrimination of gas
leakage is made possible. If gas leakage is determined,
as instructed by the control circuit 11, safety processing
for the gas leakage is performed as processing to handle
the unknown data and a gas shut-off valve 2 is closed
for shutting off the gas. Processing of sending a notifica-

tion of gas leakage to the management center through a
communication unit not shown is also possible. The flow
rate pattern of gas leakage may be registered as an al-
ready known flow rate pattern. The situation of gas leak-
age is determined as the occurrence cause of unknown
data and corresponding safety processing is performed,
whereby safety at the gas using time can be secured.

(Fourth embodiment)

[0066] A fourth embodiment shows, in addition to the
operation of the first or second embodiment described
above, the case where introduction of a new appliance
is determined and corresponding processing of mainte-
nance processing, etc., is performed as a second exam-
ple of the situation of the occurrence cause of unknown
data. In this case, a new appliance determination condi-
tion such as reproducibility based on the occurrence fre-
quency of an unknown flow rate pattern is used as a
second predetermined condition. As a second predeter-
mined time period suited for the new appliance determi-
nation condition, a time period of about two weeks, etc.,
is used and a determination is made at the timing of send-
ing a notification to the management center. Setting of
the predetermined time period indicates the maximum
condition and determination of the predetermined condi-
tion may be made in a shorter time period. It is preferable
that unknown data can be determined at an earlier timing,
needless to say.
[0067] Next, a determination method of a new appli-
ance will be discussed. Here, the operation for determin-
ing introduction of a new appliance based on the number
of times a new flow rate pattern of a new event has oc-
curred is shown as an example of the determination
method of a new appliance.
[0068] In this embodiment, the appliance determina-
tion unit 9 detects introduction of a new appliance as a
gas appliance using a gas as a new event from the flow
rate pattern measured by the flow rate measurement unit
3. Here, the expression "new appliance" contains not only
a new appliance put onto the market (brand-new product)
but also an appliance first introduced into the use envi-
ronment of the flow rate measurement apparatus 1, such
as in a household. FIG. 17 shows flow rate patterns when
gas appliance A, gas appliance B, and gas appliance C
are used. For example, if only the gas appliance A and
the gas appliance B hitherto have been used and a new
gas appliance other than the appliances is not used, a
new flow rate pattern is not obtained and thus determi-
nation of a new event is not made.
[0069] Assume that use of gas appliance C is started
as a new gas appliance. As shown in the graph of FIG.
17, the flow rate pattern of the gas appliance C differs
from the flow rate patterns of the gas appliance A and
the gas appliance B. Then, the appliance determination
unit 9 detects introduction and use of the gas appliance
C of a new appliance as a new event. In the example in
FIG. 17, if one flow rate pattern of the new gas appliance
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C is obtained, the appliance determination unit 9 deter-
mines a new appliance. However, the determination
based on only one flow rate pattern results in malfunction
or erroneous detection caused by noise, etc., and it is
feared that a new appliance may be determined although
a new gas appliance is not introduced. Then, in an ex-
ample shown in FIG. 18, when the flow rate pattern of
the new gas appliance C has been obtained three times,
it is determined that a new appliance is used. Accordingly,
the possibility resulting in malfunction or erroneous de-
tection can be decreased. The number of times the flow
rate pattern has occurred, required here is not limited to
three and can be set to a predetermined plurality of times.
[0070] The example in FIG. 18 is the case where the
flow rate pattern of the new gas appliance has been ob-
tained successive times, namely, an example wherein
any other pattern is not mixed between the flow rate pat-
terns of the gas appliance C. However, if the flow rate
pattern of the new gas appliance is not successively ob-
tained, the use situation of a new appliance is also pos-
sible. For example, in an example in FIG. 19, the flow
rate pattern of the gas appliance C should essentially be
obtained three successive times, but a part where flow
rate change is poor such as a loose ignition point P cannot
be grasped because of the measurement timing of the
flow rate measurement unit 3 in flow rate measurement
in the second flow rate pattern. Thus, even if occurrence
of the flow rate pattern of the gas appliance C is discon-
tinuous, the appliance determination unit 9 may detect
introduction of the new gas appliance C based on the
two or more discontinuous flow rate patterns. Such a de-
termination of a new gas appliance can be applied to
maintenance, etc., in the management center or a gas
meter, for example.
[0071] The occurrence frequency of an unknown flow
rate pattern, etc., is used as the predetermined condition
as described above, whereby introduction of a new ap-
pliance can be determined; an abnormal pattern is de-
termined as for an unknown flow rate pattern and the
situation of abnormal use such as improper use can also
be determined. The abnormal use unit a use mode dif-
ferent from the normal specification, such as abnormal
operation at the failure time of a gas appliance or improp-
er operation of the operator. In combination with a CO
sensor, it is also possible to determine a situation in which
CO occurs as an unknown flow rate pattern and the CO
sensor are used in association. In this case, as with gas
leakage determination, gas is shut off and a notification
is sent to the management center as safety processing.
[0072] In this embodiment, if an unknown flow rate pat-
tern occurs, in determination of a predetermined condi-
tion, the determination of the predetermined condition
described above is made, whereby it is made possible
to detect introduction of a new appliance. If introduction
of a new appliance is determined, as instructed by the
control circuit 11, maintenance processing as for main-
tenance and management of the new appliance is per-
formed as processing to handle the unknown data and

a notification is sent to the management center and the
new appliance is registered, etc. At this time, a notification
of introduction of the new appliance is sent to the man-
agement center through a communication unit not
shown. The flow rate measurement apparatus 1 stores
and registers data of the flow rate pattern of the new
appliance, etc., in the appliance registration storage unit
7 as instructed by the control circuit 11 of the apparatus
or as instructed from the management center. Thus, the
situation of introduction of the new appliance is deter-
mined as the occurrence cause of unknown data and
corresponding maintenance processing is performed,
whereby introduction of the new appliance can be
grasped. As for the detected new appliance, integration
processing of the gas flow rate by appliance or by func-
tion, etc., can also be performed.

(Fifth embodiment)

[0073] A fifth embodiment shows, in addition to the op-
eration of the first or second embodiment described
above, the case where combined use of appliances is
determined and corresponding processing of flow rate
integration by appliance, etc., is performed as a third ex-
ample of the situation of the occurrence cause of un-
known data. In this case, a combined use determination
condition such as a combination at the appliance use
time is used as a third predetermined condition. As a third
predetermined time period suited for the combined use
determination condition, a time period of one month, etc.,
is used and a determination is made at the timing of cal-
culating the gas use fee. Setting of the predetermined
time period indicates the maximum condition and deter-
mination of the predetermined condition may be made in
a shorter time period. It is preferable that unknown data
can be determined at an earlier timing, needless to say.
[0074] Next, a determination method of combined use
of appliances will be discussed. Here, the operation for
determining combined use of appliances based on a
combination of addition values of a start flow rate, com-
parison between a difference value on the minus side
and a stop determination value, a flow rate control char-
acteristic value, etc., is shown as an example of the de-
termination method of combined use of appliances.
[0075] First, first determination logic of the appliance
determination unit 9 concerning combined use of appli-
ances will be discussed. When a plurality of gas appli-
ances, for example, two gas appliances are started at
the same time, etc., individual determination values by
gas appliance are only stored in the appliance registra-
tion storage unit 7. Thus, if appliance determination
processing is executed according to ordinary determina-
tion logic of making a comparison between the flow rate
change amount, so-called difference value and start de-
termination values stored in the appliance registration
storage unit 7 for two appliances and making an appli-
ance determination, it becomes impossible to determine
the start gas appliance and the used gas appliance can-
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not be determined. Then, in the embodiment, started ap-
pliances in parallel are determined from a combination
in which the magnitude of flow rate change indicated by
the difference value between the flow rates every prede-
termined time, calculated by the computation unit 6 and
the addition value of the registered start flow rates of the
appliances match.
[0076] In this embodiment, registration data of used
appliances is included as shown in FIG. 20, for example.
At this time, when actual measurement flow rate of flow
rate measurement unit 3 is Qr as shown in FIG. 21, for
example, and registration of an appliance matching Qr
does not exist at the time, if the registered start flow rates
of registered appliances A and B are Qup_a and Qup_b
and Qup_a + Qup_b = Qr, it is determined that the started
appliances are the appliances A and B.
[0077] Thus, if flow rate change is detected and the
used gas appliance cannot be determined in ordinary
appliance determination processing of comparing the
change amount Qr with the start determination values
Qup_a and Qup_b stored in the appliance registration
storage unit 7 and making a used gas appliance deter-
mination, it is handled as unknown data. At this time,
determination logic different from the ordinary appliance
determination processing, namely, processing of per-
forming addition processing of the start determination
values stored in the appliance registration storage unit 7
(Qup_a and Qup_b) and comparing the result with the
change amount Qr is executed. Accordingly, if a plurality
of gas appliances are started at the same time, the used
gas appliances can be surely determined and the use
accuracy of various services such as the safety function
and a new fee menu based on appliance determination
information can be enhanced, contributing greatly to ex-
pansion of the gas demand.
[0078] Although the case where the number of gas ap-
pliances started at the same time is two has been de-
scribed in this embodiment, a similar determination can
be made if three or more gas appliances are started at
the same time, needless to say.
[0079] Next, second determination logic of the appli-
ance determination unit 9 concerning combined use of
appliances will be discussed. If it is impossible to deter-
mine the started gas appliances like the case where a
plurality of gas appliances, for example, two gas appli-
ances are started at the same time, as described above,
the appliance determination unit 9 handles it as unknown
data and determines combined use of appliances. At this
time, when a difference on the minus side is detected
from the output difference value of the computation unit
6, it is determined that any gas appliance stops, the dif-
ference value is compared with the stop determination
value stored in the appliance registration storage unit 7,
and which gas appliance was used is determined. In con-
junction with this, the current gas appliance being used
is determined from the flow rate measurement value
measured in the flow rate measurement unit 3. Accord-
ingly, the used gas appliance can be reliably determined

under a condition in which a determination cannot be
made in ordinary appliance determination like the case
where a plurality of gas appliances are started at the
same time.
[0080] That is, as shown in FIG. 22, assuming that ap-
pliance A and appliance B are started at the same time
and the appliance A stops earlier, flow rate change of the
measurement flow rate at Y point in time becomes ΔQ.
Since registered stop flow rate Qstop_a of the appliance
A and ΔQ are almost equal, the appliance determination
unit 9 determines that the appliance A stops and deter-
mines that as one unknown appliance, the appliance A
was started at X point in time and stopped at the Y point
in time. Since the use flow rate after the Y point in time
and the start flow rate of the registered appliance B are
almost equal, it is determined that another started appli-
ance is the appliance B.
[0081] As another embodiment, when two or more gas
appliances are started and the difference value and the
determination value by appliance do not match, if a dif-
ference value on the minus side is detected from the out-
put difference value of the computation unit 6, the appli-
ance determination unit 9 makes a comparison between
the difference value on the minus side and the stop de-
termination value stored in the appliance registration
storage unit 7. If the comparison result is a mismatch, it
is determined that a plurality of gas appliances stop at
the same time, compares the value with the addition val-
ue of the stop determination values stored in the appli-
ance registration storage unit 7, and finds out the addition
value of the stop determination values close to the dif-
ference value on the minus side. Accordingly, the gas
appliances stopped at the same time can be determined
and the used gas appliance can be reliably determined
under a condition in which a determination cannot be
made in ordinary appliance determination.
[0082] Next, third logic of the appliance determination
unit 9 concerning combined use of appliances will be
discussed. If it is impossible to determine the started gas
appliances like the case where two gas appliances are
started at the same time, as described above, the appli-
ance determination unit 9 handles it as unknown data
and determines combined use of appliances. At this time,
if an appliance having a flow rate control function is con-
tained, in addition to the appliance determination logic
using the change value of the flow rate, the flow rate
control characteristic is previously registered in the ap-
pliance registration storage unit 7 as a control registration
value and is used to determine combined use. Accord-
ingly, it is made possible to determine the use gas appli-
ance from the flow rate waveform pattern proper to each
appliance, found from the instantaneous flow rate value
measured in the flow rate measurement unit 3.
[0083] That is, as shown in FIG. 23, assuming that the
appliance A and the appliance B are started at the same
time, if flow rate change as occurring at Z point in time
(change time is Tcon_a and change flow rate is Qcon_a)
is registered as control change of the appliance A, it can
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be checked that the appliance A operates at the point in
time. Accordingly, it can be determined that the appliance
A is started from X point in time.
[0084] In the embodiment, if an unknown flow rate pat-
tern occurs, in determination of a predetermined condi-
tion, the determination of the predetermined condition
described above is made, whereby it is made possible
to identify combined use of gas appliances. If combined
use is determined, as instructed by a control circuit 11,
a by-appliance flow rate integration unit 15 performs in-
tegration processing of the gas flow rate by appliance,
by function, etc., at the combined use time corresponding
to combined use processing as processing to handle the
unknown data. The flow rate pattern at the combined use
time may be registered in the appliance registration stor-
age unit 7. Thus, the situation of combined use of the
appliances is determined as the occurrence cause of un-
known data and corresponding by-appliance processing
is performed as the combined use processing, whereby
flow rate integration of the individual gas appliances at
the combined use time is made possible and can be used
for arbitrary fee calculation by appliance and by function,
etc., according to the setting of the gas company. To
calculate such an appliance-based fee and such a func-
tion-based fee, a fee computation unit for individual flow
rates may be provided. For example, as one of examples
of services that can be provided, it is considered that a
discount system is applied only to heating appliances,
etc., as a new gas fee system and it is also made possible
to lead to expansion of the gas demand and an increase
in the sale of appliances of the gas company.
[0085] To make a determination according to the pre-
determined condition of the data determining an un-
known appliance in the third to fifth embodiments de-
scribed above, when gas leakage is determined as in the
third embodiment, if it does not apply to any other pre-
determined condition such as introduction of a new ap-
pliance or combined use, it is also possible to determine
leakage.
[0086] If it does not apply to any predetermined con-
dition in the third to fifth embodiments described above,
when the flow rate data of the registered appliance is
rechecked and is similar to registered flow rate pattern,
it is also possible to determine that it is caused by secular
change. In this case, the flow rate data of the registered
appliance can be corrected and the user or a manage-
ment center may be informed of the fact at the mainte-
nance timing of the appliance for prompting the user, etc.,
to adjust, repair, replace, etc., the used appliance.
[0087] As a result of making a determination according
to the predetermined condition of the data determining
an unknown appliance, if it does not meet any condition,
it is also possible to determine a possibility of tampering
or an unexpected use situation in the gas appliance or
the gas flow path. In this case, a notification of the ab-
normal state can be sent to the management center and
the user may be alerted to the abnormal state.
[0088] It is to be understood that the invention is not

limited to the items shown in the embodiments and the
invention is also intended for those skilled in the art to
make modifications and application based on the de-
scription of the invention and well-known arts and the
modifications and the application are contained in the
scope to seek protection.
[0089] While the invention has been described in detail
with reference to the specific embodiments, it will be ob-
vious to those skilled in the art that various changes and
modifications can be made without departing from the
scope of the invention.
[0090] This application is based on Japanese Patent
Application (No. 2006-354265) filed on December 28,
2006.

Industrial Applicability

[0091] As described above, the flow rate measurement
apparatus according to the invention can enhance the
accuracy of appliance determination, so that a new fee
menu, etc., provided by the gas company, the water sup-
ply company, etc., can be used and the apparatus can
be used for the safety function and appliance mainte-
nance using the appliance determination information.

Claims

1. A flow rate measurement apparatus (1) having:

a flow rate measurement unit (3) for measuring
the flow rate of a fluid flowing into a flow path;
a flow rate information storage unit (8) for storing
the flow rate value measured in said flow rate
measurement unit (3);
an appliance registration storage unit (7) for stor-
ing the flow rate value for each appliance; and
an appliance determination unit (9) for making
a comparison between a flow rate pattern of the
flow rate value measured in said flow rate meas-
urement unit (3) and a flow rate pattern of an
appliance determination value stored in said ap-
pliance registration storage unit (7) and deter-
mining the use state of an appliance connected
to the downstream side of said flow rate meas-
urement unit (3);
and
an unknown appliance registration unit (10), if
there is a flow rate pattern according to which
said appliance determination unit (9) cannot de-
termine an appliance based on information in
said appliance registration storage unit (7), for
registering the information as unknown data;

characterized in that:

the flow rate measurement apparatus (1) further
comrises:
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a recheck unit (16) for rechecking based on
the data in said flow rate information storage
unit (8) if registration data exists in said un-
known appliance registration unit (10);
wherein if information is registered in the
unknown appliance registration unit (10) the
recheck unit (16) rechecks which appliance
it is by comparing the determination of the
portion of the unknown appliance, wherein
the margin width for a flow rate change at
the starting time and the registration value
are widened, based on the data record of
the flow rate in the flow rate information
record unit (8).

2. The flow rate measurement apparatus (1) as claimed
in claim 1, comprising a by-appliance flow rate cal-
culation unit for calculating the flow rate for each ap-
pliance based on the determination result of said ap-
pliance determination unit (9).

3. The flow rate measurement apparatus (1) as claimed
in claim 1, wherein said unknown appliance regis-
tration unit (10) has a function of registering the flow
rate pattern resulting in an unknown appliance in said
appliance registration storage unit (7) as a new ap-
pliance.

4. The flow rate measurement apparatus (1) as claimed
in claim 1, wherein the recheck unit (16) rechecks
each time the information in said unknown appliance
registration unit (10) is newly updated.

5. The flow rate measurement apparatus (1) as claimed
in claim 1, wherein the recheck unit (16) rechecks
when registration data exists in said unknown appli-
ance registration unit (10) and the flow rate value
output from said flow rate measurement unit (3) be-
comes roughly zero.

6. The flow rate measurement apparatus (1) as claimed
in claim 1, wherein the recheck unit (16) rechecks
every given time if registration data exists in said
unknown appliance registration unit (10).

7. The flow rate measurement apparatus (1) as claimed
in claim 1, further comprising:

a correspondence processing determination
unit for determining the unknown data for a pre-
determined time period under a predetermined
condition and determining correspondence
processing.

8. The flow rate measurement apparatus (1) as claimed
in claim 7, wherein said correspondence processing
determination unit uses a determination condition
corresponding to each occurrence cause of a spe-

cific use state as the predetermined condition and
determines the unknown data in a predetermined
time period suited for each determination condition.

9. The flow rate measurement apparatus (1) as claimed
in claim 7, wherein said correspondence processing
determination unit uses a leakage determination
condition as a first predetermined condition and has
a leakage determination unit for determining leakage
of a fluid in the flow rate pattern of the unknown data
in a first predetermined time period suited for the
leakage determination condition and if the leakage
is determined, determines safety processing as the
correspondence processing.

10. The flow rate measurement apparatus (1) as claimed
in claim 7, wherein said correspondence processing
determination unit uses a new appliance determina-
tion condition as a second predetermined condition
and has a new appliance determination unit for de-
termining a new appliance in the flow rate pattern of
the unknown data in a second predetermined time
period suited for the new appliance determination
condition and if the new appliance is determined,
determines maintenance processing as the corre-
spondence processing.

11. The flow rate measurement apparatus (1) as claimed
in claim 7, wherein said correspondence processing
determination unit uses a combined use determina-
tion condition as a third predetermined condition and
has a combined use determination unit for determin-
ing combined use of appliances in the flow rate pat-
tern of the unknown data in a third predetermined
time period suited for the combined use determina-
tion condition and if the combined use is determined,
determines combined use processing as the corre-
spondence processing.

12. The flow rate measurement apparatus (1) as claimed
in any one of claims 1 to 11, wherein said flow rate
information storage unit (8) comprises an informa-
tion compression unit for compressing information
of the flow rate value in a time axis direction and
storing the compressed information.

13. The flow rate measurement apparatus (1) as claimed
in any one of claims 1 to 11, wherein said flow rate
measurement unit (3) uses an ultrasonic flowmeter
as an instantaneous flow rate measurement unit.

14. A gas supply system comprising a flow rate meas-
urement apparatus (1) as claimed in any one of
claims 1 to 13, said flow rate measurement appara-
tus (1) being connected to a household gas supply-
ing pipe line.
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Patentansprüche

1. Strömungsgeschwindigkeitsmessvorrichtung (1)
mit:

einer Strömungsgeschwindigkeitsmesseinheit
(3) zum Messen der Strömungsgeschwindigkeit
eines in einen Strömungsweg strömenden Flu-
ids;
eine Speichereinheit (8) für die Strömungsge-
schwindigkeitsinformationen zum Speichern
des in der Strömungsgeschwindigkeitsmess-
einheit (3) gemessenen Strömungsgeschwin-
digkeitswertes;
eine Speichereinheit (7) zur Geräteregistrierung
zum Speichern des Strömungsgeschwindig-
keitswertes für jedes Gerät; und
eine Gerätefestlegungseinheit (9) zum Durch-
führen eines Vergleiches zwischen einem Strö-
mungsgeschwindigkeitsmuster des in der
Strömungsgeschwindigkeitsmesseinheit (3)
gemessenen Strömungsgeschwindigkeitswer-
tes und einem Strömungsgeschwindigkeits-
muster eines in der Speichereinheit (7) zur Ge-
räteregistrierung gespeicherten Gerätefestle-
gungswertes und Bestimmen des Nutzungssta-
tus eines mit der stromabwärts gelegenen Seite
der Strömungsgeschwindigkeitsmesseinheit
(3) verbundenen Gerätes;
und
eine Festlegungseinheit (10) für unbekannte
Geräte, wenn es ein Strömungsgeschwindig-
keitsmuster gibt, nach dem die Gerätefestle-
gungseinheit (9) ein Gerät auf der Basis von In-
formationen in der Speichereinheit (7) zur Ge-
räteregistrierung nicht festlegen kann, um die
Informationen als unbekannte Daten zu regist-
rieren;

dadurch gekennzeichnet, dass

die Strömungsgeschwindigkeitsmessvorrich-
tung (1) des Weiteren umfasst:

eine Nachprüfeinheit (16) zum Nachprüfen
auf der Basis der Daten in der Speicherein-
heit (8) für die Strömungsgeschwindigkeit-
sinformationen, wenn in der Festlegungs-
einheit (10) für unbekannte Geräte Regist-
rierungsdaten existieren;
wobei, wenn Informationen in der Festle-
gungseinheit (10) für unbekannte Geräte
registriert sind, die Nachprüfeinheit (16)
prüft, welches Gerät es ist, indem die Fest-
legung des Teils des unbekannten Gerätes
verglichen wird, wobei die Spielraumbreite
für einen Wechsel der Strömungsge-
schwindigkeit zur Startzeit und der Regist-

rierungswert auf der Basis der Datenauf-
zeichnung der Strömungsgeschwindigkeit
in der Aufzeichnungseinheit (8) für die
Strömungsgeschwindigkeitsinformationen
erweitert werden.

2. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 1, die eine Strömungsgeschwindig-
keitsberechnungseinheit für Nebengeräte zum Be-
rechnen der Strömungsgeschwindigkeit für jedes
Gerät auf der Basis des Festlegungsergebnisses der
Gerätefestlegungseinheit (9) umfasst.

3. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 1, wobei die Festlegungseinheit (10)
für unbekannte Geräte eine Funktion zum Registrie-
ren des Strömungsgeschwindigkeitsmusters als ein
neues Gerät aufweist, das zu einem unbekannten
Gerät in der GeräteregistrierungsSpeichereinheit (7)
als ein neues Gerät führt.

4. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 1, wobei die Nachprüfeinheit (16) je-
des Mal nachprüft, wenn die Informationen in der
Festlegungseinheit (10) für unbekannte Geräte er-
neut aktualisiert werden.

5. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 1, wobei die Nachprüfeinheit (16)
nachprüft, wenn in der Festlegungseinheit (10) für
unbekannte Geräte Registrierungsdaten existieren
und der von der Strömungsgeschwindigkeitsmess-
einheit (3) ausgegebene Strömungsgeschwindig-
keitswert annähernd Null wird.

6. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 1, wobei die Nachprüfeinheit (16) zu
jeder gegebenen Zeit nachprüft, wenn Registrie-
rungsdaten in der Festlegungseinheit (10) für unbe-
kannte Geräte existieren.

7. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 1, die des Weiteren umfasst:

eine Festlegungseinheit zur Korrespondenzver-
arbeitung für das Bestimmen der unbekannten
Daten für eine vorgegebene Zeitdauer unter ei-
nem vorgegebenen Zustand und Festlegen der
Korrespondenzverarbeitung.

8. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 7, wobei die Festlegungseinheit zur
Korrespondenzverarbeitung einen Festlegungszu-
stand nutzt, der jedem Vorfallsgrund eines speziel-
len Nutzungsstatus als der vorgegebene Zustand
entspricht, und die unbekannten Daten in einer vor-
gegebenen, für jeden Festlegungszustand geeigne-
ten Zeitdauer festlegt.
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9. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 7, wobei die Festlegungseinheit zur
Korrespondenzverarbeitung einen LeckFestle-
gungszustand als einen ersten vorgegebenen Zu-
stand nutzt und eine Leck-Festlegungseinheit auf-
weist, um ein Leck eines Fluids im Strömungsge-
schwindigkeitsmuster der unbekannten Daten in ei-
ner ersten, für den Leck-Festlegungszustand geeig-
neten Zeitdauer festzulegen, und, wenn das Leck
festgelegt ist, die Sicherheitsverarbeitung als die
Korrespondenzverarbeitung festlegt.

10. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 7, wobei die Festlegungseinheit zur
Korrespondenzverarbeitung einen neuen Geräte-
Festlegungszustand als einen zweiten vorgegebe-
nen Zustand nutzt und eine neue Geräte-Festle-
gungseinheit zum Festlegen eines neuen Gerätes
im Strömungsgeschwindigkeitsmuster der unbe-
kannten Daten in einer zweiten vorgegebenen Zeit-
dauer aufweist, die für den neuen GeräteFestle-
gungszustand geeignet ist, und, wenn das neue Ge-
rät festgelegt wird, die Wartungsverarbeitung als die
Korrespondenzverarbeitung festlegt.

11. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach Anspruch 7, wobei die Festlegungseinheit zur
Korrespondenzverarbeitung einen kombinierten
Nutzungs-Festlegungszustand als einen dritten vor-
gegebenen Zustand nutzt und eine kombinierte Nut-
zungs-Festlegungseinheit aufweist, um die kombi-
nierte Nutzung von Geräten im Strömungsgeschwin-
digkeitsmuster der unbekannten Daten in einer drit-
ten vorgegebenen Zeitdauer festzulegen, die für den
kombinierten Nutzungs-Festlegungszustand geeig-
net ist, und, wenn die kombinierte Nutzung festgelegt
wird, die kombinierte Nutzungsverarbeitung als die
Korrespondenzverarbeitung festlegt.

12. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach einem der Ansprüche 1 bis 11, wobei die Spei-
chereinheit (8) für Strömungsgeschwindigkeitsinfor-
mationen eine Informations-Kompressionseinheit
umfasst, um Informationen des Strömungsge-
schwindigkeitswertes in einer Zeitachsenrichtung zu
komprimieren und die komprimierten Informationen
zu speichern.

13. Strömungsgeschwindigkeitsmessvorrichtung (1)
nach einem der Ansprüche 1 bis 11, wobei die
Strömungsgeschwindigkeitsmesseinheit (3) einen
Ultraschall-Strömungsmesser als eine momentane
Strömungsgeschwindigkeitsmesseinheit verwen-
det.

14. Gasversorgungssystem mit einer Strömungsge-
schwindigkeitsmessvorrichtung (1) nach einem der
Ansprüche 1 bis 13, wobei die Strömungsgeschwin-

digkeitsmessvorrichtung (1) mit einer Gasversor-
gungsleitung eines Haushalts verbunden ist.

Revendications

1. Appareil de mesure de débit (1) comportant :

une unité de mesure de débit (3) pour mesurer
le débit d’un fluide s’écoulant dans un chemin
d’écoulement ;
une unité de stockage d’information de débit (8)
pour stocker la valeur de débit mesurée par la-
dite unité de mesure de débit (3) ;
une unité de stockage d’enregistrement de dis-
positif (7) pour stocker la valeur de débit pour
chaque dispositif ; et
une unité d’identification de dispositif (9) pour
établir une comparaison entre un modèle de dé-
bit de la valeur de débit mesurée dans ladite
unité de mesure de débit (3) et un modèle de
débit d’une valeur d’identification de dispositif
stockée dans ladite unité de stockage d’enre-
gistrement de dispositif (7) et déterminer l’état
d’utilisation d’un dispositif connecté au côté aval
de ladite unité de mesure de débit (3) ;
et
une unité d’enregistrement de dispositif inconnu
(10) pour enregistrer une information en tant que
donnée inconnue, si un modèle de débit ne per-
met pas à l’unité d’identification de dispositif (9)
d’identifier un dispositif à partir de ladite infor-
mation dans ladite unité de stockage d’enregis-
trement de dispositif (7) ;

caractérisé en ce que :

l’appareil de mesure de débit (1) comporte en
outre :

une unité de revérification (16) pour revéri-
fier, à partir des données dans ladite unité
de stockage d’information de débit (8), si
des données d’enregistrement existent
dans ladite unité d’enregistrement de dis-
positif inconnu (10) ;
où si des informations sont enregistrées
dans l’unité d’enregistrement de dispositif
inconnu (10), l’unité de revérification (16)
revérifie de quel dispositif il s’agit en com-
parant la détermination de la partie du dis-
positif inconnu, pour laquelle la largeur de
la marge entre un changement de débit à
l’heure de départ et la valeur d’enregistre-
ment sont élargies, à partir des données de
débit enregistrées dans l’unité de stockage
d’information de débit (8).
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2. Appareil de mesure de débit (1) selon la revendica-
tion 1, comportant une unité de calcul de débit par
dispositif pour calculer le débit de chaque dispositif
à partir du résultat de la détermination de ladite unité
de détermination de dispositif (9).

3. Appareil de mesure de débit (1) selon la revendica-
tion 1, où ladite unité d’enregistrement de dispositif
inconnu (10) comporte une fonction d’enregistre-
ment du modèle de débit dans ladite unité de stoc-
kage d’enregistrement de dispositif (7) en tant que
nouveau dispositif inconnu.

4. Appareil de mesure de débit (1) selon la revendica-
tion 1, où l’unité de revérification (16) effectue une
revérification à chaque fois que les informations
dans ladite unité d’enregistrement de dispositif in-
connu (10) est remise à jour.

5. Appareil de mesure de débit (1) selon la revendica-
tion 1, où l’unité de revérification (16) effectue une
revérification quand des données d’enregistrement
sont présentes dans ladite unité d’enregistrement de
dispositif inconnu (10) et quand la valeur de débit
sortie par ladite unité de mesure de débit (3) devient
à peu près égale à zéro.

6. Appareil de mesure de débit (1) selon la revendica-
tion 1, où l’unité de revérification (16) revérifie à des
moments prédéterminés si des données d’enregis-
trement sont présentes dans ladite unité d’enregis-
trement de dispositif inconnu (10).

7. Appareil de mesure de débit (1) selon la revendica-
tion 1, comportant en outre :

une unité de détermination de traitement corres-
pondant pour déterminer les données incon-
nues dans une période de temps prédéterminée
sous une condition prédéterminée et pour dé-
terminer un traitement correspondant.

8. Appareil de mesure de débit (1) selon la revendica-
tion 7, où ladite unité de détermination de traitement
correspondant utilise une condition de détermination
correspondant à chaque cause de survenue d’un
état d’utilisation spécifique en tant que condition de
détermination et détermine les données inconnues
dans une période de temps prédéterminée applica-
ble à chaque condition de détermination.

9. Appareil de mesure de débit (1) selon la revendica-
tion 7, où ladite unité de détermination de traitement
correspondant utilise une condition de détermination
de fuite en tant que première condition prédétermi-
née et comporte une unité de détermination de fuite
pour déterminer une fuite de fluide à partir du modèle
de débit des données inconnues, dans une première

période de temps prédéterminée applicable à la con-
dition de détermination de fuite, et si la fuite est dé-
terminée, détermine un traitement de sécurité en tant
que traitement correspondant.

10. Appareil de mesure de débit (1) selon la revendica-
tion 7, où ladite unité de détermination de traitement
correspondant utilise une condition de détermination
de nouveau dispositif en tant que seconde condition
prédéterminée et comporte une unité de détermina-
tion de nouveau dispositif pour déterminer un nou-
veau dispositif à partir du modèle de débit des don-
nées inconnues, dans une seconde période de
temps prédéterminée applicable à la condition de
détermination de nouveau dispositif, et si le nouveau
dispositif est déterminé, détermine un traitement de
maintenance en tant que traitement correspondant.

11. Appareil de mesure de débit (1) selon la revendica-
tion 7, où ladite unité de détermination de traitement
correspondant utilise une condition de détermination
d’utilisation combinée en tant que troisième condi-
tion prédéterminée et comporte une unité de déter-
mination d’utilisation combinée pour déterminer une
utilisation combinée de dispositifs à partir du modèle
de débit des données inconnues, dans une troisième
période de temps applicable à la condition de déter-
mination d’utilisation combinée et si une utilisation
combinée est déterminée, détermine un traitement
d’utilisation combinée en tant que traitement corres-
pondant.

12. Appareil de mesure de débit (1) selon l’une quelcon-
que des revendications 1 à 11, où ladite unité de
stockage d’information de débit (8) comporte une
unité de compression d’information pour compres-
ser les informations sur la valeur de débit dans le
temps et stocker l’information compressée.

13. Appareil de mesure de débit (1) selon l’une quelcon-
que des revendications 1 à 11, où ladite unité de
mesure de débit (3) utilise un débitmètre ultrasoni-
que en tant qu’unité de mesure instantanée de débit.

14. Système d’alimentation en gaz comportant un ap-
pareil de mesure de débit (1) selon l’une quelconque
des revendications 1 à 13, ledit appareil de mesure
de débit (1) étant connecté à un conduit d’alimenta-
tion d’un domicile en gaz.
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