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(57) Abréegée/Abstract:

The invention provides a device and a method of metering and displaying immediate and/or accumulated energy consumption at a
place of consumption, such as electricity, water or heating consumption In a household, said device comprising a recording unit
which records and sums an Iimmediate energy consumption on the basis of regular measurements and stores these
measurements for the calculation of an average consumption, a display comprising at least one display unit capable of displaying
the relationship between an accumulated energy consumption and the calculated average consumption for a selected period of
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(57) Abrege(suite)/Abstract(continued):

time on a percentage scale. The display preferably exhibits a first display unit which displays the accumulated energy consumption
on an energy scale preferably from 0-200 %, where 100 % corresponds to the calculated average consumption, and a second
display unit which may show the immediate power consumption relative to a selected reference consumption, preferably on a
percentage power scale from 0-100%, where the selected reference consumption, which corresponds to the maximally recorded
power, corresponds to 80 % on the power scale. A consumption meter according to the invention hereby ensures that the user is
more easlly motivated to cut down on the energy, as he immediately gets a quick visual indication In his energy consumption
because of e.g. an energy saving measure, such as the use of low-energy bulbs in one or more lamps or the like.
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(54) Title: A DEVICE AND A METHOD OF METERING AND DISPLAYING ENERGY CONSUMPTION AND A METHOD OF

CALIBRATING THE DEVICE

(87) Abstract

The invention provides a device and a method of meter-
ing and displaying immediate and/or accumulated energy con-
sumption at a place of consumption, such as electricity, water
or heating consumption in a household, said device comprising
a recording unit which records and sums an immediate energy
consumption on the basis of regular measurements and stores
these measurements for the calculation of an average consump-
tion, a display comprising at least one display unit capable of
displaying the relationship between an accumulated energy con-
sumption and the calculated average consumption for a selected
period of time on a percentage scale. The display preferably
exhibits a first display unit which displays the accumulated en-
ergy consumption on an energy scale preferably from 0-200 %,
where 100 % corresponds to the calculated average consump-
tion, and a second display unit which may show the immediate
power consumption relative to a selected reference consumption,
preferably on a percentage power scale from 0-100 %, where the
selected reference consumption, which corresponds to the maxi-
mally recorded power, corresponds to 80 % on the power scale.
A consumption meter according to the invention hereby ensures
that the user is more easily motivated to cut down on the energy,
as he immediately gets a quick visual indication in his energy
consumption because of e.g. an energy saving measure, such as
the use of low—energy bulbs in one or more lamps or the like.
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A device and a method of metering and displaying energy

consumption and a method of calibrating the device
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The present invention relates to a device and a method of
metering and displaying immediate and/or accumulated en-
ergy consumption at a place of consumption, such as elec-

tricity, water or heating consumption in a household. The

invention moreover relates to a method of calibrating the

device.

DE-A1-25 53 237 and DE-Al1-33 20 253 disclose devices of
the above-mentioned type in which values of consumption
are displayed in a plurality of display units, in which
each row corresponds to one type of consumption, and each
column displays various data for the consumption. It 1s
thus known to display the energy consumption on a display
in which the figures displayed indicate the consumptlon
of kilowatt hours (kWh), calories amount (m’) of water or
gas, depending on the consumption being metered. In addi-
tion to the instantaneous consumption, the figures 1n the
other columns indicate the price per unit of consumption,
a previous consumption as well as comparisons of the

measurements. It is moreover known from DE-Al-25 53 237

to calculate monthly or annual consumption.

The drawback of these devices 1s that they are compli-
cated to install, service and read. Installation requires
that the device 1s prepared with average values of the
consumption, prices of consumption units, etc. Also, cor-
rections must currently be made for price increases 1in
the consumption units. All this requlires a good deal of
knowledge about how the device works, just as 1t 1s nec-
essary to possess some technical insight in order to op-

erate the device, both at start and at the current data

inputs. Moreover, it 1s a prerequisite that the user, in
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order to understand the various display units, has a cer-
tain knowledge of the wvarious types of consumption. Fi-
nally, these devices are extremely exacting in terms of
operation and are therefore relatively large. They are
therefore difficult to mount, since, owling to other con-

siderations, they will frequently be mounted partly con-

cealed in the rooms in which they are installed.

The closest 1t is possible to get to such devices 1s en-
ergy meters, e.g. as shown in US-A-4 686 460, in which a
given consumption 1s displayed by a visual indication and

is read by the energy supplier at regular intervals e.d.

annually in connection with the billing.

Here, however, there is no form of current display of the
energy consumption, so that the consumer can get an over-
view of his energy consumption and his expenses 1lncurred
thereby. This 1is possible with the initially mentioned

devices for the display of the energy consumption.

With these devices, however, it 1is difficult to get such
an overview of the energy consumption, and the 1nvention

is therefore intended to provide a device for metering

and displaying energy consumption which 1s simple to read

and has a discrete size and design, and which does not

require much technical knowledge on the part of the user.

The invention comprises a device and a method of the type
mentioned 1n the opening paragraph, said device compris-
ing a recording unit which, on the basis of regular meas-
urements, records and sums up an 1mmedliate energy con-
sumption and stores these measurements for the calcula-
tion of an average consumption, a display comprising at
least one display unit capable of displaying, on a per-

centage scale, the relationship between an accumulated
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energy consumption and the calculated average consumption

for a selected period of time.

This provides a simple device which is self-calibrating
through accumulation of periodic measurements, whereby,
following a period of time, reference values for the av-
erage consumption are automatically accumulated and cal-
culated for this period. With a device for metering and

displaying energy consumption according to the invention,

the user thus does not need have any knowledge of any
data of the consumption history or presumed average and
unit prices in order to be able to use the device. Fur-
thermore, it is not necessary to .update data when prices
are changed. This means that such a "consumption meter”
according to the invention can be used also by users
without technical skills, as it is easy to read and easy
to interpret visually. Thus, with a consumption meter ac-
cording to the invention, the user will Dbe inspired to
cut down on the energy consumption concerned, without
possessing previous technical knowledge with respect to
the various metering units for the various types of en-

ergy consumption.

Since exclusively a percentage scale is used for the dis-
play, the consumption meter according to the invention
requires no knowledge of which metering units are used,
and no knowledge about how absolute values are to be 1n-
terpreted. This interpretation is performed by the calcu-
lations and display of the device. According to the 1in-
vention, the relationship between the accumulated con-
sumption and an average consumption e.g. for 24 hours 1s
shown. As the consumption 1ncreases, the accumulated con-
sumption approaches the average consumption and perhaps
exceeds it in percentage. It has thus been realized by

the invention that the absolute values of the given en-

ergy consumption, such as e.g. the electricity consump-
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tion, are not needed at all in order to have a reliable
indication of the topical energy consumption in relation

to what it usually 1is.

In the preferred embodiment of the invention, the display
moreover has a second display unit capable of displaying
the immediate power consumption relative to a selected
reference consumption, preferably on a percentage power
scale from 0-100 %, the selected reference consumption,
which corresponds to the maximally recorded power, corre-
sponding to 80% on the power scale. It 1s hereby ensured
with a consumption meter according to the invention that
the user will more easily be motivated to cut down on the
energy, as he will immediately get a rapid visual 1ndica-
tion in his energy consumption because of e.g. an energy

saving measure, such as the use of low-energy bulbs 1n

one or more lamps or the like.

In the preferred embodiment of the consumption meter, the
accumulated energy consumption is displayed on the first
display unit on an enhergy scale preferably from 0-200%,
where 100% corresponds to the calculated average consump-
tion. This means that the user can easily and visually

quickly read the display and see how the accumulated en-

ergy consumption is relative to the average.

A particularly simple visual representation of the re-

corded and calculated values may be that the display
units are constructed as column displays, each of which
is formed by a plurality of linearly arranged light-emit-

ting diodes (LED). This may additionally be made visually
readily understandable if the energy scale exhibits LEDs

which give out light in a first colour e.g. green, on the
lower half of the scale, and the LEDs above 100% on the

scale give out light in another colour, e.g. red.
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With the consumption meter according to the invention,
the period of time for the calculation of the average
consumption and the interval of time for the accumulated
display may be 24 hours, one week or one month. In the
preferred embodiment, the device may be arranged to dis-
play the ratio of accumulated energy consumption over 24
hours in one display unit by default, but, by activation
of éﬁother display function, may instead display history
over one week or one month. This may be the immediately
preceding month or week or a specific earlier week/month.
Tf it is the latter, another display unit will 1indicate

how many weeks/months the displayed energy consumption
dates back.

According to a preferred embodiment of the recording
unit, it records the immediate energy consumption using a
pulse generator which initiates a measurement preferably
every second. Frequent measurements are obtained hereby,
and as a result of this the consumption meter according
to the invention visualizes even small changes in the en-
erqgy cdnsumption. This gives the reader a quick and good
indication of where energy 1is used in the household, and
the amount contributed by the individual units of con-

sumption, 'such as refrigerators, ceiling lamps or the

like, to the overall consumption.

The consumption meter may moreover be provided with an
interface for connection to a computer for exchange of
data between the device and the computer. The consumption
meter according to the invention may hereby be provided
with reference values, 1f 1t 1s not desired to use the
self-calibrating function. The interface may moreover be
used for the transfer of data from the consumption meter
to a PC, if it is desired to perform statistical calcula-

tions or the like on the basilis of the recorded figures of

consumption.

At
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Tt is realized in connection with the invention that the
consumption meter may be used in connection with the dis-
play of electricity, water or heating consumption, to-
gether with visualization of e.g. gas Or oil consumption,
just as electricity production from solar cell systems or
wind mills may be visualized proportionally relative to

e.g. immediate energy consumption, average electricilty

production or the like.

In the preferred embodiment, the device is provided with
an operating panel for the selection of various display
functions. In this embodiment, the operating panel com-
prises two keys which are preferably formed as oppositely
directed arrows, by means of which the desired display
function may be selected from the sequentially arranged
display functions. This ensures simple and easy operation

of the consumption meter according to the invention.

The invention also comprises a method of metering and
displaying immediate and/or accumulated energy consump-
tion at a place of consumption, such as electricity, wa-
ter or heating consumption in a household, which 1s char-
acterized in that an immediate energy consumption 1s re-
corded on the basis of regular measurements, and that
this measurement is stored and an average consumption 1S
calculated for a given period of time, that an accumu-
lated energy consumption is calculated and displayed on a
display which displays, on at least one percentage scale,
the relationship between an accumulated energy consump-

tion and the calculated average consumption for a given
period of time.

The invention additionally comprises a method of cali-

brating a device as stated i1n the foregoing, said method

being characterized 1n that, after the 1installation of
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the device, calibration is autométically performed through accumulation of periodic
measurements.

According to a first aspect of the invention, there is provided a device for metering
and displaying immediate and/or accumulated energy consumption at a place of
consumption, such as electricity, water or heating consumption in a household,
characterized in that the device comprises

a recording unit which, on the basis of regular measurements, records and
sums up an immediate energy consumption and stores these measurements for the
calculation of an average consumption,

a display comprising at least one display unit (1) capable of displaying, on a
percentage scale, the relationship between an accumulated energy consumption and
the calculated average consumption for a selected period of time.

According to a second aspect of the invention, there is provided a method of metering
and displaying immediate and/or accumulated energy consumption at a place of
consumption, such as electricity, water or heating consumption in a household,
characterized in that an immediate energy consumption is recorded on the basis of
regular measurements, and that this measurement is stored and an average
consumption for a given period of time is calculated, that an accumulated energy
consumption is calculated and displayed on a display which displays, on at least one
percentage scale, the relationship between an accumulated energy consumption and
the calculated average consumption for a given period of time.

The invention will be described more fully below with reference to the accompanying
drawing, in which

fig. 1 shows a device for displaying energy consumption
according to the invention,

figs. 2 and 3 show two display functions in a preferred embodiment of
the consumption meter,

fig. 4 shows a basic view of the structure of hardware, and

fig. 5 schematically shows the principles of the structure of

software.
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Fig. 1 shows the consumption meter in front view. The display has two display
columns 1, 2. A status display 3 is arranged below these and comprises, in the
embodiment shown, three diodes indicating which measurements are displayed. As is
shown in figs. 2 and 3, markings may be made in connection with the status display
symbols for the various energy types to which the consumption meter is connected,
and which may thereby be metered. Figs. 2 and 3 show an example where the
consumption meter is connected for electricity measurement, water measurement and
heating measurement, respectively. It will moreover be seen that the first one of the
LEDs in the status display gives out light and thereby indicates that electricity
consumption is displayed.

An operating panel 4 comprising two arrow keys is moreover arranged on the front of
the consumption meter. These keys allow switching between the various display
functions that can be shown, said functions being stored sequentially in a menu.
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As will also appear from figs. 2 and 3, the display col-
aumns 1 and 2 are provided with percentage scales. The
scale to the right on the consumption meter 1s an energy
scale from 0-200%, and the left-hand scale 1s a power
scale from 0-100%.

The right-hand display column 1 displays an accumulated

energy consumption relative to a calculated average Or

reference consumption, which 1s calculated on the basis
of the measurements which are recorded and summed up 1n
the recording unit of the device. The left-hand column 2
shows the immediate energy consumption in a first display
function shown in fig. 1, alternatively the second column
2 may display an indication of time 8 in connection with
a display in the first column 1 of The energy consumption
in a previous period, such as one day oOr several days,
one week or one month (see figs. 2 and 3), saild indica-
tion of time 8 indicating the age of the displayed energy
consumption in the form of the number of

days/weeks/months.

The two display columns 1, 2 are formed by a row of
light-emitting diodes (LEDs), in a preferred embodiment
32 LEDs in each column. The left-hand display column 2,
which shows the immediate consumption in the primary
function, consists of 32 preferably green LEDs. The 1mme-

diate consumption will be updated every second, so that a

change in consumption can be detected clearly.

The first display column 1, on the other hand, 1s com-

posed of 2x16 LEDs in the mentioned embodiment, the di-
odes arranged in the lower half of the column being green

and those above the 100% mark being red. The dalily con-
sumption will be shown summed up on this column 1 1n the
primary function. When 100% of the energy value (the ref-

erence consumption or the average consumption) 1is
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reached, all the green LEDs will give out 1light, and a

subsequent exceeding of the reference consumption will Dbe

shown in red.

The consumption meter according to the invention moreover
comprises a recording unit whose structure is outlined in
figs. 4 and 5. As will appear from fig. 5 1in particular,
the -hardware comprises the keys 4, the status diodes 3,
the LEDs 5, 6, 7 in the columns 1, 2, a pulse input 10
and a power supply 11. The recording and calculation unit

moreover comprises a CPU and a medium for the storage of

the recorded and calculated data.

Once the consumption meter has been installed, periodic
recording of the energy consumption 1is automatically
started. The recording frequency 1is determined by a
clock. The recording comprises a pulse counter, where the
pulses fed to the consumption meter correspond to an en-
ergy unit. By recording the frequency of these pulses and
also counting them, it 1s possible to calculate an aver-
age consumption or other form of reference consumption at
a selected interval, preferably one week. In case of 1m-
mediate consumption, e.g., the consumption meter records
the highest energy consumption, measured over a period of
ten minutes, currently each day in one week. This forms
the basis for the calibration of immediate consumption.
In case of accumulated consumption, the consumption meter
records the accumulated energy consumption currently each
day in one week. The average of this forms the basis for

the calibration of the 100% scale for accumulated con-

sumption. One week after the installaticn, the consump-

tion meter will thus automatically have acquired the nec-

essary reference values in order to display accumulated

readings. The consumption meter will thus have calibrated
35 1tself.
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The consumption meter is moreover provided with an inter-
face so that a PC may be connected. "Manual" calibration
may alternatively be performed hereby by transferring

reference data from the PC to the consumption meter.

It has moreover been realized that the consumption meter
may also be used for the display of energy production
e.g. in solar cell systems or on a wind mill. The device
will be the same, but instead of energy consumption, 1t
will e.g. display the immediate energy production rela-
tive to the maximum capaclty of the system and the accu-
mulated production relative to average production or op-
tionally relative to the energy consumption, so that 1t
may currently be read whether a production company Ppro-
duces excess energy, or whether the customers of the com-

pany must supplement with energy from other suppliers.

0% e e
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Patent Claims

1. A device for metering and displaying immediate and/or accumulated
energy consumption at a place of consumption, such as electricity, water or heating
consumption in a household, characterized in that the device comprises

a recording unit which, on the basis of regular measurements, records and
sums up an immediate energy consumption and stores these measurements for the
calculation of an average consumption,

a display comprising at least one display unit (1) capable of displaying, on a
percentage scale, the relationship between an accumulated energy consumption and
the calculated average consumption for a selected period of time.

2. A device for metering and displaying energy consumption according to
claim 1, characterized in that the display moreover has a second display unit (2)
capable of displaying the immediate power consumption relative to a selected
reference consumption, preferably on a percentage power scale from 0-100%, the
selected reference consumption, which corresponds to the maximally recorded
power, corresponding to 80% on the power scale.

3. A device for metering and displaying energy consumption according to
claim 1 or 2, characterized in that the accumulated energy consumption is displayed
on the first display unit (1) on an energy scale preferably from 0-200%, where 100%
corresponds to the calculated average consumption.

4. A device for metering and displaying energy consumption according to
any one of claims 1-3, characterized in that the period of time for the calculation of
the average consumption and the interval of time for the accumulated display are 24
hours, one week or one month.

5. A device for metering and displaying energy consumption according to
any one of claims 1 to 4, characterized in that the display units (1, 2) are constructed
as column displays, each of which is formed by a plurality of linearly arranged
light-emitting diodes (LED) (5, 6, 7).

6. A device for metering and displaying energy consumption according to
claim 3 or 5, charactered in that the energy scale exhibits LEDs (6) which give out
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light in a first colour, e.g. green, on the lower half of the scale, and LEDs (6) above
100% on the scale which give out light in a second colour, e.g. red.

7. A device for metering and displaying energy consumption according to
any one of claims 1 to 6, characterized in that the recording unit records the
immediate energy consumption using a pulse dgenerator which initiates a
measurement every second.

8. A device for metering and displaying energy consumption according to
any one of claims 1 to 7, characterized in that it is provided with an interface for
connection to a computer for exchange of data between the device and the computer.

9. A device for metering and displaying energy consumption according to
any one of claims 1 to 8, characterized in that the device is provided with an
operating panel (4) for selection of various display functions.

10. A device for metering and displaying energy consumption according to
any one of claims 1 to 9, characterized in that the operating panel (4) comprises two
keys which are preferably formed as oppositely directed arrows.

11. A method of metering and displaying immediate and/or accumulated
energy consumption at a place of consumption, such as electricity, water or heating
consumption in a household, characterized in that an immediate energy consumption
is recorded on the basis of regular measurements, and that this measurement is
stored and an average consumption for a given period of time is calculated, that an
accumulated energy consumption is calculated and displayed on a display which
displays, on at least one percentage scale, the relationship between an accumulated
energy consumption and the calculated average consumption for a given period of
time.

12. A method of metering and displaying immediate and/or accumulated
energy consumption according to claim 11, characterized in that the accumulated
energy consumption is displayed on the first display unit (1) on an energy scale
preferably from 0-200%, where 100% corresponds to the calculated average
consumption.
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13. A method of metering and displaying immediate and/or accumulated
energy consumption according to claim 11 or 12, characterized in that the period of
time for the calculation of the average consumption and the interval of time for the
accumulated display are 24 hours.

14. A method of metering and displaying immediate and/or accumulated
energy consumption according to claim 11 or 12, characterized in that the period of
time for the accumulated display is one week or one month, and that the accumulated
energy consumption is stored after the lapse of the interval of time and may be
produced for displaying a history.

15. A method of metering and displaying an immediate and/or accumulated
energy consumption according to claim 14, characterized in that the second display
unit (2) of the device, which normally shows the immediate energy consumption,
alternatively by a history display, may give an indication of time in the form of an age
of the selected accumulated energy consumption which is displayed on the first
display unit.

16. A method of calibrating a device according to any one of claims 1-10,
characterized in that, after the instaliation of the device, calibration is automatically
performed through accumulation of periodic measurements.
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