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(57) ABSTRACT 
Registering energy consumption in part of a building, an item 
of state information of at least one energy load being 
acquired, the state information being transmitted to a control 
center, and the state information, a state duration and a spe 
cific Statement of the consumption of the energy load being 
used to determine and evaluate the energy consumption in the 
control center. It is possible to dispense with separate energy 
consumption measuring units as a result of the energy con 
Sumption being registered by multiplying the Switched-on 
duration by a specific statement of the energy consumption 
(that is to say power) of the energy load. 

20 Claims, 1 Drawing Sheet 
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1. 

METHOD AND ARRANGEMENT FOR 
REGISTERING AND EVALUATING ENERGY 

CONSUMPTION 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue; a claim printed with strikethrough indi 
cates that the claim was canceled, disclaimed, or held 
invalid by a prior post-patent action or proceeding. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present application claims the benefit of the provi 
sional patent application filed on May 9, 2007, and assigned 
application No. 60/928.301, and is incorporated by reference 
herein in its entirety. 

FIELD OF INVENTION 

The present application relates to a method and arrange 
ment for registering and evaluating energy consumption. 

BACKGROUND OF INVENTION 

The energy consumption of electrical and non-electrical 
loads, for example lighting devices, heating systems, air 
conditioning units etc., is often registered (measured) in order 
to be able to invoice the costs in a manner dependent on 
consumption. In an analogous manner to a water meter which 
registers a quantity of water consumed, electricity meters are 
used to register the energy consumption of electrical loads 
and measuring units for a quantity of fuel (for example gas 
meters) are used to register the energy consumption of com 
bustion devices. In the course of increased energy costs and a 
heightened environmental awareness, there is also often the 
desire in hotels, motels and similar facilities to register the 
consumption of resources (in particular the consumption of 
electrical energy) separately for each room or each Suite and 
thus for each guest and to charge the customer (guest) sepa 
rately. In this case, different “bonus schemes' may also be 
offered to the guests, for example in Such a manner that, when 
a particular threshold value for the energy consumption is 
undershot, the guest is awarded a bonus or is promised some 
other benefit. 

It has been found that it is very complicated to register the 
energy consumption separately for each guest or each room 
(Suite) in a hotel or a similar facility because a separate meter, 
that is to say a separate measuring device, must be used for 
each point of consumption or part of a building (for example 
a room), this measuring device also having to be equipped for 
data transmission of the measured consumption value to a 
control center (in this case: the hotel reception). 

SUMMARY OF INVENTION 

The invention makes use of the fact that many hotels 
already have a building management system with a corre 
sponding data bus. Such a data bus, for example an EIB 
(European Installation Bus), networks Switching devices (for 
example light Switches) and loads (for example lights, air 
conditioning units, blinds etc.) in a building, with the result 
that the individual load is not switched on and off using a 
separate circuit but rather the individual switching devices 
(light Switches, heating thermostat etc.) transmit only Switch 
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2 
ing commands into the network which are evaluated and 
executed by the corresponding loads or Switching devices 
connected upstream of the latter. According to the invention, 
these Switching commands or resultant “response messages' 
or “status messages', which are also referred to as “events', 
may be recorded in a central device, for example a computer/ 
server in a hotel reception. This makes it possible to register 
the switched-on duration of individual loads, for example the 
lighting or heating system of a hotel room, and to multiply it 
by the specific energy consumption (that is to say the electri 
cal power) of the load, with the result that the energy con 
Sumption can be registered without having to provide a cor 
responding separate measuring unit for each room. 
The invention thus provides a method for registering 

energy consumption in part of a building, an item of State 
information of at least one energy load being acquired, the 
state information being transmitted to a control center, and the 
state information, a state duration and a specific statement of 
the consumption of the energy load being used to determine 
and evaluate the energy consumption in the control center. 
This method forms a “virtual consumption measuring unit' 
(“virtual electric meter'), in which case a multiplicity of 
measuring points can be registered with little effort, in par 
ticular in those arrangements which already have an installa 
tion bus or a similar data network. 
The achievement of the object also provides an arrange 

ment for registering energy consumption in part of a building, 
said arrangement having a Switching device for controlling an 
energy load, having a bus system for transmitting information 
from the part of a building to a control center, having the 
control centerfor acquiring and evaluating information which 
has been transmitted by the switching device to the control 
center via the bus system, the Switching device being set up to 
transmit statements of the Switching operations, which con 
cern the energy load, to the control center, and the control 
center being set up to determine the Switched-on duration of 
the energy load using the Statements of the Switching opera 
tions, to weight this Switched-on duration using a statement of 
a specific statement of the consumption of the energy load for 
the purpose of determining the energy consumption, and to 
evaluate the energy consumption which has been determined. 
In this case, the saving in terms of the energy consumption 
measuring units which are not required is higher, the more 
parts of a building (rooms or the like) are registered. 

Advantageous refinements of the method according to the 
invention are specified in the dependent patent claims. The 
features and advantages mentioned in this case also analo 
gously apply to the arrangement according to the invention. It 
goes without saying that a plurality of the features and advan 
tages mentioned in the dependent claims may also simulta 
neously apply to the method according to the invention and 
the arrangement according to the invention. 

Either a statement of a change in an operating state, a 
statement of an operating time of the energy load or both may 
be used as the state information. If the operating time is 
registered in this case in the Switching device itself, the Strain 
on the control center is relieved, and, in addition, there is thus 
no need to report every individual Switching operation to the 
control center. In the situation in which every Switching 
operation is reported to the control center, the individual 
Switching devices may be of simpler design, a real-time clock 
which is contained in the control center (for example the 
server) anyway advantageously being able to be used to deter 
mine the Switched-on duration of a (an electrical) load (en 
ergy load). 

Alternatively or additionally, a statement of an operating 
intensity of the energy load may be used as the state informa 



US RE45,602 E 
3 

tion, the statement of the operating intensity being used to 
weight the specific statement of the consumption in the con 
trol center. This makes it possible to take into account the fact 
that, for example, a dimmed light or an air-conditioning sys 
tem that is operated at reduced power will have a lower energy 5 
consumption in any unit of time than a load which is operated 
at full power. 
The method can be used in a particularly advantageous 

manner in the case of those loads which have a virtually 
constant power consumption and a relatively high specific 10 
energy consumption during operation, for example lighting 
devices, heating systems and/or air-conditioning devices, 
whereas Small loads (for example clock radios) or rarely used 
loads (for example trouser presses) can be excluded from the 
registering operation. The devices mentioned last then also do 15 
not need to be connected using a “network-compatible” 
Switching device, thus making it possible to reduce the costs 
of the building management system or the installation bus. 
The method can be used in a particularly advantageous 

manner for hotel rooms or hotel suites because a calibrated 20 
energy consumption measurement is not required there and 
the components needed for the method (“room control com 
ponents, bus system) are also frequently already present 
anyway. 
A computer or a server is advantageously used as the con- 25 

trol center, additional software on an already existing com 
puter (for example “front-desk workstation” in a hotel recep 
tion) also being able to be used for this purpose. 
A comparison with a predefined threshold value for the 

energy consumption can be determined for the purpose of 30 
evaluation, in particular for the application (already men 
tioned) in the hotel industry. This simplifies the operation of 
invoicing a service (“hotel bill'). In addition, the customer 
(hotel guest) can be advantageously regularly presented with 
information relating to “achievement of objectives'; for 
example, a graph which visualizes the guest's energy con 
Sumption or the devices used by the guest can be displayed for 
the guest using the television in his room. 

The state information is advantageously acquired using a 
switching device which is installed in the part of a building. 
As a result, the cabling in the part of a building and in the 
entire building can have a simple structure and can be cost 
effective. 
The state information is advantageously transmitted to the 

control center via a data network, a bus system for a building 
controller, for example a "room control system”, or a building 
management system being used as the data network. Alterna 
tively, the state information can also be transmitted using 
Ethernet, a W-LAN or another customary data network which 
is often already present, for which purpose the individual 
Switching devices and/or the control center is/are provided 
with a corresponding gateway (“IP gateway'). To this end, for 
example, a central computer of a building management sys 
tem (room control system) can also be centrally connected to 
a hotel desktop system or another management system using 
a single IP gateway. 
A statement of the energy consumption which has been 

determined can be advantageously also used to control at least 
one further energy load in the part of a building. This makes 
it possible, for example, to automatically reduce a desired 
value for a heating system if all of the lighting devices in a 
hotel room are Switched offin the evening (that is to say in a 
defined time Zone) because “sleep' is then assumed. The 
control center advantageously has a database in which at least 
one operating state is linked to the specific statement of the 
consumption. This makes it possible, for example, to link the 
“full load operating state of a registered heating unit to a 
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4 
statement of higher consumption and to link a “half-load” 
operating state of the same unit to a more specific statement of 
lower consumption. This makes it possible to register energy 
consumption in a more accurate manner. 

Exemplary embodiments of the method according to the 
invention are explained below using the drawing. They are 
simultaneously used to explain an arrangement according to 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In this case, the single FIGURE diagrammatically shows 
an arrangement comprising a control center (server) and four 
parts of a building (rooms), which are networked using a data 
network (LAN). 

DETAILED DESCRIPTION OF INVENTION 

A method and an arrangement for a hotel, in which hotel 
guests are intended to be encouraged to use the room 
resources in an environmentally aware manner, are shown 
below as an exemplary embodiment of the present invention. 
It goes without saying that the method according to the inven 
tion and the arrangement may also be used without restriction 
in other fields of application in which energy consumption or 
resource consumption is intended to be determined. 

In the FIGURE, the rooms R1, R2, Rn in a hotel are shown 
as the parts of a building under consideration. Said rooms are 
networked using a network LAN, in this case: a customary 
computer network. A server Swhich is arranged, for example, 
in the hotel reception is likewise connected to the network 
LAN. The components in the rooms R1 and R2 are networked 
using the bus system RC-BS1 (“room control bus system'), 
whereas the room Rn has its own bus system RC-BS2. 
Switches SW1, SW2. SWn are respectively connected to the 
bus systems RC-BS1, RC-BS2; for reasons of clarity, the 
FIGURE illustrates only three switches, whereas a multiplic 
ity of different switches and control elements (for example 
also thermostats, dimmer Switches etc.) may also be arranged 
in a real application. Different loads L1, L2, Ln (lights), K1, 
K2, Kn (air-conditioning units) and different sensors T1, T2, 
Tn (temperature sensors) are connected to the bus system 
RC-BS. In this case, the switches SW1, SW2, SWn and the 
sensors T1, T2, Tn control the loads L1, L2, Ln, K1, K2, Kn 
by transmitting Switching commands via the networks RC 
BS. The Switches SW1, SW2, SWnand the sensors T1, T2, Tn 
are collectively referred to below as “switching devices”. The 
Switching devices transmit commands to the loads. In return, 
the loads respond with events which represent/comprise the 
current state of the element (load or the like). In addition, the 
loads are able to transmit events, which reflect a state that has 
possibly changed, asynchronously, that is to say without a 
previous command The events thus comprise state informa 
tion and information (addresses) for identifying the transmit 
ting load. In this respect, it should be noted that each load 
need not necessarily be directly equipped with an evaluation 
unit for the commands but rather ballasts which evaluate the 
corresponding commands and then use them to control the 
corresponding load may also be used. These ballasts are like 
wise suitable for generating events EV. 
The bus systems RC-BS1, RC-BS2 shown here are con 

structed in accordance with the known EIB (European Instal 
lation Bus); it goes without saying that any other building 
management system or a similar device may also be used. The 
bus systems RC-BS1, RC-BS2 are provided with gateways 
GWa, GWb which translate the events EV into messages (IP 
datagrams: IP=Internet Protocol) which can be transmitted to 
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the server S using the network LAN. Conversely, commands 
and events EV may also be generated by the server S, trans 
mitted to the gateways GWa, GW busing the network LAN, 
transferred to the data format of the bus systems RC-BS there 
and fed into the bus systems RC-BS1, RC-BS2. 
The server S is provided with an application program GHA 

("green hotel application') which registers, documents and 
evaluates the consumption of resources (for example energy 
consumption) of the individual parts of a building or guests 
and thus of the individual rooms R1, R2, Rn. To this end, a 
consumption meter EM1, EM2, EMn (“electric meter') is 
provided for each room R1, R2, Rn and thus for each hotel 
guest, said consumption meters being Software parts of a 
component VEM (“virtual electric meter') in the form of a 
virtual consumption registering device. The server S is set up 
to receive the events EV via the network LAN, a component 
RC-C (room control connector) being set up to receive the 
messages containing the events EV. The events EV are 
extracted from the messages by the component RC-C, that is 
to say the “overhead', which essentially comprises the TCP 
IP headers of the network data transmission, is removed from 
the messages, so that the component RC-C forwards the pure 
events EV to an evaluation unit RC-E (room control event 
ing). 

In this evaluation unit RC-E, all of those commands and 
events which are used to control loads or result from the latter 
(for example Switching commands and 'status' events of the 
lights) are forwarded to the component VEM, the addresses 
used in the commands and events EV (alternatively, only the 
events EV may also be evaluated) being used to evaluate the 
room and the load to which the corresponding event EV is 
linked. To this end, the database DB, in which the addresses 
are assigned to the rooms R1, R2, Rn or the units in correla 
tion tables, is accessed. This information, that is to say the 
events EV which have been evaluated, is used in the compo 
nent VEM to update the consumption meters for the indi 
vidual rooms R1, R2, Rn and the hotel guests associated with 
the latter. To this end, the switch-on time, the switch-off time 
and, if appropriate, a statement of the intensity or a change in 
the intensity are recorded for each load L1, L2, Ln, K1, K2, 
Kn. If, following a Switch-on operation, a Switch-off opera 
tion is recorded for one of the loads L1, L2, Ln, K1, K2, Knat 
a later point in time, the Switched-on duration is determined 
and a specific statement of the consumption (consumption 
FIGURE) is interrogated by accessing the database DB. In the 
case of a light for example, the specific statement of the 
consumption is a statement of the power in watts; in the case 
of other loads, for example gas-operated heating devices, it 
may also be a statement of gas Volume per hour or the like. 
The switched-on duration, the specific statement of the con 
Sumption and, if appropriate, the statement of intensity are 
used to update the consumption meter EM1, EM2, EMn in the 
respective room R1, R2, Rn. In this case, the corresponding 
consumption values may also be transmitted to another com 
ponent at regular intervals of time, for example in order to 
continuously or regularly inform a guest of “his” energy 
consumption. When the guest is checking out at the latest, the 
respective consumption value can also be used to calculate a 
statement of consumption costs or to determine that a thresh 
old value has been overshot or undershot. Benefits canthus be 
provided if the guest’s behavior is conscious of the resources 
in order to reward behavior that saves resources or the like. 
When high energy consumption of the lighting or heating 

system is detected, the server S can use a “return channel to 
turn down or Switch off the air-conditioning system (loads 
K1, K2, Kn), for example, in order to save energy. 
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6 
The invention claimed is: 
1. A method for registering energy consumption compris 

ing: 
a first Switching device acquiring first state information of 

at least one first load, the first switching device and the at 
least one first load associated with a first room of a 
plurality of rooms in a building: 

a second Switching device acquiring second state informa 
tion of at least one second load, the second Switching 
device and the at least one second load associated with a 
second room of the plurality of rooms in the building: 

the first switching device transmitting the first state infor 
mation to a control center via a data network; 

the second Switching device transmitting the second state 
information to the control center via the data network; 

determining a first duration of operation of the at least one 
first load based on the first state information; 

determining a second duration of operation of the at least 
one second load based on the second state information; 

determining a first statement of consumption of the at least 
one first load, the first statement of consumption com 
prising a first rate of energy consumption of the at least 
one first load; 

determining a second statement of consumption of the at 
least one second load, the second statement of consump 
tion comprising a second rate of energy consumption of 
the at least one second load; 

the control center evaluating a first amount of energy con 
Sumption of the at least one first load, the evaluating the 
first amount of energy consumption comprising deter 
mining if the at least one first load is operational from the 
first state information and multiplying the first duration 
of operation by the first statement of consumption to 
assess the first amount of energy consumption if the at 
least one first load is operational; and 

the control center evaluating a second amount of energy 
consumption of the at least one second load, the evalu 
ating the second amount of energy consumption com 
prising determining if the at least one second load is 
operational from the first second state information and 
multiplying the second duration of operation by the sec 
ond Statement of consumption to assess the second 
amount of energy consumption if the second state infor 
mation indicates the at least one second load is opera 
tional; and 

wherein the control center comprises at least one server, 
and 

wherein the control center uses the first amount of energy 
consumption in a first billing function for energy con 
Sumption in the first room; and 

wherein the control center uses the second amount of 
energy consumption in a second billing function for 
energy consumption in the second room. 

2. The method of claim 1 further comprising the control 
center storing the first state information and the second state 
information in a database, the database correlating the first 
state information to the first statement of consumption and 
correlating the second state information to the second State 
ment of consumption. 

3. The method of claim 2 wherein the at least one first load 
comprises a plurality of first loads and the method further 
comprising the control center automatically adjusting an 
operating state of one load of the plurality of first loads based 
on an operating state of another load of the plurality of first 
loads via the first switching device. 

4. The method of claim 1 wherein the plurality of rooms in 
the building comprise a plurality of hotel rooms in a hotel. 
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5. The method of claim 4 wherein the first billing function 
is used to obtain an invoice for a guest of the first room of the 
hotel, wherein the guest receives a pecuniary benefit if the 
first amount of energy consumption is below a predetermined 
value. 

6. The method of claim 1 wherein the data network com 
prises a Wireless Local Area Network (WLAN), a Local Area 
Network (LAN), or an Ethernet network. 

7. The method of claim 4 further comprising displaying the 
first amount of energy consumption of the at least one first 
load compared to a predetermined value of energy consump 
tion to a guest in the first room. 

8. The method of claim 1 wherein the at least one first load 
comprises a plurality of first loads, wherein the plurality of 
first loads comprises an electrically operated device and a gas 
operated device. 

9. The method of claim 1 wherein determining the first 
duration of the at least one first load based on the first state 
information is performed in the first switching device. 

10. The method of claim 1 wherein the control center and 
the data network are located inside the building. 

11. A system for registering energy consumption, compris 
1ng: 

a first Switching device for controlling an operating state of 
at least one first load and acquiring first information 
about the operating state of the at least one first load, the 
first switching device and the at least one first load being 
associated with a first room of a plurality of rooms; 

a second switching device for controlling an operating state 
of at least one second load and acquiring second infor 
mation about the operating state of the at least one sec 
ond load, the second Switching device and the at least 
one second load being associated with a second room of 
the plurality of rooms; 

a data network for communicating the first information 
about the operating state of the at least one first load and 
the second information about the operating state of theat 
least one second load; 

a control center for evaluating the first information and the 
second information; and 

wherein the first switching device transmits the first infor 
mation to the control center via the data network; and 

wherein the second switching device transmits the second 
information to the control center via the data network; 
and 

wherein the control center comprises at least one server; 
and 

wherein the control center determines a first duration of the 
operating state of the at least one first load and a first 
statement of consumption of the at least one first load 
based on the transmitted first information, the first state 
ment of consumption comprising a first rate of energy 
consumption of the at least one first load; and 

wherein the control center determines a second duration of 
the operating state of the at least one second load, and a 
Second statement of consumption of the at least one 
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second load based on the transmitted second informa 
tion, the second statement of consumption comprising a 
Second rate of energy consumption of the at least one 
second load; and 

wherein the control center determines if the at least one first 
load is operational from the first information and multi 
plies the first duration by the first statement of consump 
tion to obtain a first amount of energy consumption if the 
at least one first load is operational; and 

wherein the control center determines if the at least one 
second load is operational from the second information 
and multiplies the second duration of operation by the 
second statement of consumption to obtain a first sec 
Ond amount of energy consumption if the at least one 
second load is operational; and 

wherein the control center uses the first amount of energy 
consumption in a first billing function for energy con 
Sumption in the first room; and 

wherein the control center uses the second amount of 
energy consumption in a second billing function for 
energy consumption in the second room. 

12. The system of claim 11 wherein the control center 
stores the first information and the second information in a 
database, the database correlating the first information to the 
first statement of consumption and correlating the second 
information to the second statement of consumption. 

13. The system of claim 11 wherein the at least one first 
load comprises a plurality of first loads and wherein the 
control center automatically adjusts an operating state of one 
load of the plurality of first loads based on an operating state 
of another load of the plurality of first loads via the first 
Switching device. 

14. The system of claim 11 wherein the plurality of rooms 
in the building comprise a plurality of hotel rooms in a hotel. 

15. The system of claim 14 wherein the control center uses 
the first billing function to obtain an invoice for a guest of the 
first room of the hotel, wherein the guest receives a pecuniary 
benefit if the first amount of energy consumption is below a 
predetermined value. 

16. The system of claim 11 wherein the data network 
comprises a Wireless Local Area Network (WLAN), a Local 
Area Network (LAN), or an Ethernet network. 

17. The system of claim 11 wherein the control center 
causes a comparison between the first amount of energy con 
Sumption of the at least one first load to a predetermined value 
of energy consumption to be displayed, wherein the compari 
son is displayed to a guest of the first room of the hotel. 

18. The system of claim 17 wherein the comparison is 
displayed to the guest at predetermined intervals. 

19. The system of claim 11 wherein the at least one first 
load comprises a plurality of first loads, wherein the plurality 
of first loads comprises an electrically operated load and a gas 
operated load. 

20. The system of claim 11 wherein the control center and 
the data network are located inside the building. 


