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602
DETERMINE A VALUE OF AT LEAST PART
OF A COMPLEX ADMITTANCE OF A
CAPACITOR ASSEMBLY, WHEREIN THE
FLOW OF WATER FORMS AT LEAST PART
OF A MEDIUM BETWEEN A FIRST
ELECTRODE AND A SECOND ELECTRODE
OF THE CAPACITOR ASSEMBLY

'

604
CALCULATE THE ELECTRICAL
CONDUCTIVITY OF THE FLOW OF WATER
USING THE VALUE OF AT LEAST PART OF
THE COMPLEX ADMITTANCE OF THE
CAPACITOR ASSEMBLY

'

612
MEASURE A FLOWRATE OF THE FLOW OF
WATER PASSING THROUGH THE WATER
METER

'

614
REPORT INFORMATION BASED AT LEAST
IN PART ON THE ELECTRICAL
CONDUCTIVITY OF THE FLOW OF WATER
AND THE FLOWRATE OF THE FLOW OF
WATER TO A DATA-COLLECTING DEVICE

FIG. 6
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606
MAP THE COMPLEX ADMITTANCE
OF THE CAPACITOR ASSEMBLY
TO THE ELECTRICAL
CONDUCTIVITY OF THE FLOW OF
WATER USING A LOOKUP TABLE,
WHEREIN THE LOOKUP TABLE IS
BASED AT LEAST IN PART ON A
GEOMETRIC FACTOR THAT IS
BASED AT LEAST IN PART ON A
DISTANCE BETWEEN THE FIRST
AND SECOND ELECTRODES AND
A MATERIAL FROM WHICH A
CONDUIT, THROUGH WHICH THE
FLOW OF WATER IS
CONDUCTED, IS MADE

608
USE A MODEL HAVING A CIRCUIT
INCLUDING A CONSTANT PHASE
ELEMENT (CPE) CONNECTED TO
A RESISTOR Rz AND A
CAPACITOR Cg IN PARALLEL,
AND INCLUDING AN INITIAL
CALIBRATION

610
USE AN INITIAL CALIBRATION
INCLUDING AN INDUCTOR
HAVING VALUE L, A
CAPACITOR HAVING VALUE
Cc, AND A RESISTOR
HAVING VALUE R¢,
OPTIONALLY INCLUDING A
GEOMETRIC FACTOR
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702
CONDUCT A FLOW OF WATER
THROUGH A CONDUIT AND A
CAPACITOR ASSEMBLY OF A
WATER METER, WHEREIN A
FIRST ELECTRODE AND A
SECOND ELECTRODE OF THE L

THROUGH A WATER METER

704
DEFINE A MODEL OF THE
CAPACITIVE ASSEMBLY, THE
WATER, AND THE PLASTIC
CONDUIT USED TO CONDUCT

700
S

CAPACITOR ASSEMBLY ARE
SEPARATED BY A MEDIUM OF

THE CAPACITOR ASSEMBLY,

WHEREIN THE MEDIUM

COMPRISES AT LEAST PART OF
THE FLOW OF WATER AND AT
LEAST PART OF THE CONDUIT
USED TO CONDUCT THE FLOW

I
I
THE FLOW OF WATER PASSING |
I
I

706
IN AN EXAMPLE, THE MODEL IS A
CIRCUIT INCLUDING A CONSTANT
PHASE ELEMENT (CPE),
CONNECTED TO A RESISTOR Rg
AND A CAPACITOR Cjg IN

OF WATER PARALLEL, AND WHEREIN THE
J MODEL HAS AN INITIAL
CALIBRATION
v Y
710
APPLY AN INPUT TO THE CAPACITOR
ASSEMBLY +
) ’ 712
( 714 ) MEASURE AT LEAST PART OF

IDENTIFY AT LEAST ONE PARAMETER OF
THE MODEL BASED ON THE AT LEAST
PART OF THE COMPLEX ADMITTANCE,

WHEREIN THE AT LEAST ONE
PARAMETER COMPRISES A VALUE OF
THE RESISTOR RB

THE COMPLEX ADMITTANCE

-t

J
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FIG. 7

rI

716
DETERMINE A VALUE OF WATER
CONDUCTIVITY USING THE VALUE
OF THE RESISTOR RB AND AT
LEAST ONE VALUE OF THE INITIAL
CALIBRATION OF THE MODEL OF
THE CAPACITOR ASSEMBLY

718
REPORT THE VALUE
OF WATER
CONDUCTIVITY TO A
DATA-COLLECTING
DEVICE
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802
APPLY INPUTS TO THE CAPACITOR
ASSEMBLY OVER A RANGE OF
FREQUENCIES, THEREBY USING A
PLURALITY OF INPUTS

Y

804
MEASURE RESPECTIVE CURRENTS
PASSING THROUGH THE CAPACITOR
ASSEMBLY AT EACH INPUT FREQUENCY,
TO OBTAIN A PLURALITY OF MEASURED
OUTPUTS

'

806
DERIVE AT LEAST PART OF A COMPLEX
ADMITTANCE OF THE CAPACITOR
ASSEMBLY BASED AT LEAST IN PART ON
THE PLURALITY OF INPUTS AND THE
PLURALITY OF MEASURED OUTPUTS

'

808
MAP THE COMPLEX ADMITTANCE TO THE
MODEL, SUCH AS BY USING TECHNIQUES
SUCH AS INVERSE PROBLEM SOLVING

'

810
IDENTIFY AT LEAST ONE PARAMETER OF
THE MODEL BASED ON AT LEAST PART
OF THE COMPLEX ADMITTANCE,
WHEREIN THE AT LEAST ONE
PARAMETER COMPRISES A VALUE OF
THE RESISTOR RB

FIG. 8
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902
APPLY A CHARGING CURRENT TO THE
CAPACITOR ASSEMBLY

!

904
REMOVE THE CHARGING CURRENT TO
RESULT IN THE CAPACITOR ASSEMBLY
BEING ELECTRICALLY OPEN

!

906
MEASURE A CHANGE IN VOLTAGE OVER
TIME BETWEEN THE FIRST ELECTRODE
AND THE SECOND ELECTRODE OF THE
CAPACITOR ASSEMBLY

'

908
CALCULATE THE COMPLEX ADMITTANCE
USING THE CHANGE IN VOLTAGE OVER
TIME

!

910
MAP THE COMPLEX ADMITTANCE TO THE
MODEL, SUCH AS BY USING TECHNIQUES
SUCH AS INVERSE PROBLEM SOLVING

... N /)

'

912
SOLVE FOR A VALUE OF THE RESISTOR
RB OF THE MODEL BASED AT LEAST IN
PART ON THE CHANGE IN VOLTAGE

FIG. 9
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1000
1002 ] '[—

APPLY A FIRST CHARGING CURRENT TO
THE CAPACITOR ASSEMBLY J ¢

1004
MEASURE A FIRST CHANGE IN VOLTAGE
l BETWEEN THE FIRST ELECTRODE AND
1006

THE SECOND ELECTRODE OF THE
CAPACITOR ASSEMBLY

SOLVE FOR A VALUE OF Qo AND A
VALUE OF ALPHA OF THE CPE OF THE
MODEL, WHEREIN THE SOLVING IS BASED
AT LEAST IN PART ON THE FIRST
CHANGE IN VOLTAGE

[ 1008
* [ DISCHARGE THE CAPACITOR ASSEMBLY
1010
APPLY A SECOND CHARGING CURRENT
TO THE CAPACITOR ASSEMBLY J +
1012

MEASURE A SECOND CHANGE IN
VOLTAGE BETWEEN THE FIRST

ELECTRODE AND THE SECOND
ELECTRODE OF THE CAPACITOR
( ) ASSEMBLY
1014 . )

SOLVE FOR A VALUE OF THE RESISTOR
Rg OF THE MODEL, WHEREIN THE
SOLVING IS BASED AT LEAST IN PART
ON THE SECOND CHANGE IN VOLTAGE,
THE VALUE OF Qo AND THE VALUE OF
ALPHA

FIG. 10



