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Description

[0001] The invention concerns a building equipment
control system with at least one partial system comprising
a sensor and/or an actuator. Relevant systems are
known from EP 1 617 226 A, US 2001/0027846 A1 and
WO 2006/004404 A.
[0002] A building equipment control system is used,
for instance, in building automation. Building automation,
for instance, includes heating or cooling a room in ac-
cordance with an external temperature, or sun-protection
measures such as automatic blinds that are operated in
accordance with the incoming solar radiation. The mon-
itoring of the closure of doors and windows using door
and window contacts, as well as monitoring the state of
door and window locks, are also relevant to building au-
tomation. Thus room heating can be controlled in reaction
to the closure of a window. Against the background of
making economical use of energy resources it is, for in-
stance, appropriate to turn down or entirely shut off room
heating when a window is open. It is also possible for
doors to be locked automatically by means of a building
equipment control system. Thus self-acting locks are
known for use in door and window locks, moved by
means of a drive of an electrical or mechanical nature.
For this purpose sensors are installed in the building
units, for instance in the individual rooms, that measure
the room temperature or determine whether the window
in the room is closed. These sensors are supplied with
electrical power over wires, or transmit an electrical sig-
nal by means of these wires to a central control unit. The
central control unit compares the transmitted value with
a specified value, generates a signal, and transmits this
to an actuator, again over wired connections. The actu-
ator operates on a functional unit within the building
equipment. Thus a functional building equipment unit,
room heating for instance, is switched off by the actuator
when a window is open.
[0003] The work required to install a building equip-
ment control system of the type mentioned above is con-
siderable. The reason for this is that every subsidiary
system that requires monitoring - such as the lock of a
window or the temperature of a room - must be deter-
mined by a sensor that is assigned to the location con-
cerned. Wires must be connected between the sensor
and the central control unit so that the signals can be
transmitted. In larger buildings this can be a distance of
several hundred metres or more. The same applies to
the actuators. The actuators, too, are connected to the
central control unit by means of wires between the central
control unit and the actuator. The provision of wired con-
nections of this type represents a high proportion of the
installation work.
[0004] The purpose of the invention is therefore to pro-
vide a building equipment control system whose instal-
lation requires significantly less effort.
[0005] This purpose is fulfilled it arrangement of Claim
1, and is favourably further developed by the arrange-

ments of the dependent patent Claims 2 to 7.
[0006] A building equipment control system is pro-
posed having at least one partial system comprising a
sensor and/or actuator. The sensor and/or actuator are
coupled to a processing unit that is also comprised within
the partial system. The partial system, moreover, incor-
porates a wireless signal transmission and reception unit
that is coupled to the processing unit.
[0007] The task of the sensor here is to acquire phys-
ical parameters from its environment and to convert them
into an electrical signal. This electrical signal thus pro-
vides a reference to a specific physical parameter such
as, for instance, a temperature.
[0008] The task of the actuator here is to convert an
electrical signal into a physical parameter. An actuator
can thus, for instance, be a component of an air-condi-
tioning or heating system, or can itself be the air-condi-
tioning or heating system, in which case the electrical
signal mentioned above provides an input value to the
air-conditioning system. In a simple case this is a com-
mand to switch on or to switch off that leads to a change
in temperature provided by the actuator or by the action
that is triggered by the actuator.
[0009] Signals that are transmitted from the sensor to
the processing unit have already been processed in the
partial system by means of the processing unit. Trans-
mission of the sensor signals to a central control unit is
therefore not always essential. In this case the process-
ing unit embodies a specified rule that sends a control
signal to the actuator in accordance with the sensor sig-
nal.
[0010] The processing unit can carry out analog or dig-
ital processing on the incoming signals. The processing
of the incoming signals is favourably carried out digitally,
as this permits the processing unit to represent signifi-
cantly more complex interrelationships while consuming
little energy. The processing unit therefore favourably in-
corporates an analog/digital converter that changes the
naturally analog signals from the sensor into digital sig-
nals. As an alternative, the sensor can itself incorporate
an analog/digital converter.
[0011] In an alternative embodiment, a partial system
comprises only a sensor or an actuator. For full function-
ality, this embodiment requires at least one second partial
system, where the first partial system comprises the sen-
sor and the second partial system comprises the actua-
tor. To achieve full functionality, the two partial systems
must exchange this data between them. In this case, the
sensor signal or the control signal is transmitted to the
other partial system by means of the wireless signal
transmission and reception unit. In this case the first par-
tial system, which incorporates the sensor, is arranged
in such a way that the sensor is used in an optimum
manner and can acquire a value. The second partial sys-
tem, comprising the actuator, is at some physical dis-
tance from the first partial system, and this arrangement
is selected in such a way that the actuator operates in
an optimum manner on a functional unit of the building
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equipment.
[0012] The functional unit in the building equipment is,
for instance, a heating system for a room. This might be
a single radiator mounted on a wall, or may be a complex
heating system that carries out particular actions when
triggered by the actuator. The actuator can, for instance,
cause a radiator thermostat to close because a sensor
that monitors whether the room a window is closed de-
termines that a window is open. The range of applications
is very broad, and the examples mentioned can therefore
only provide a glimpse of the possibilities without thereby
restricting the application to those described.
[0013] This means that the sensor values can be ac-
quired at any time, and can be transmitted through the
wireless signal transmission and reception units to the
second partial system. The second partial system re-
ceives the sensor values, processes them in accordance
with the specified rules, and transmits the results in the
form of a signal to the actuator. Alternatively, the sensor
values are evaluated immediately by the processing unit
in the first partial system, so that the result of this evalu-
ation can be transmitted by means of the wireless signal
transmission and reception units to the second partial
system. Both partial systems are set up in such a way
that evaluation or processing of the sensor values can
be carried out at both partial systems. The data exchange
is set up in such a way that a distinction can be made
between sensor values and signals that represent the
result of processing the sensor values.
[0014] Favourably, partial systems with a variety of
types of energy supply may be considered. Mains-pow-
ered energy supply is one possibility, in which the partial
system is connected to the building’s electrical power
network, and is supplied with energy from there. This is
of particular advantage to partial systems that, being in-
stalled close to the functional unit of the building equip-
ment, can easily and without additional installation work
be connected to the electrical power network of the build-
ing, such as a partial system that consists only of an
actuator. Power supply that is independent of the mains
may also be considered, whereby, for example, an elec-
trical energy store and/or energy converter that supplies
the electrical energy to operate the partial system is pro-
vided. The partial systems with mains-powered energy
supply are favourably fitted with a transmission and re-
ception unit, and are thereby suitable for carrying out
bidirectional radio communication. In order to save elec-
trical energy, it is favourable for those partial systems
whose power supplies are independent of the mains
merely to implement unidirectional data exchange, i.e.
unidirectional radio communication. This means that a
partial system that is independent of the mains according
to this implementation can only transmit or only receive
data. Favourably these are, for instance, partial systems
with sensors, since this means that during installation the
independence of mains power is helpful in that the partial
system can be installed optimally in terms of the condi-
tions of the physical environmental that are to be deter-

mined.
[0015] It is also possible, particularly for partial systems
with mains-powered energy supply, due to the fact that
they are installed physically close to the functional units
of the building equipment, and that these are in any case
frequently connected to a building data bus system, to
provide equipment that permits data transfer over a data
bus system provided for this purpose. This permits a fa-
vourable combination of radio data transmission with
wired data transmission.
[0016] In a favourable embodiment, the wireless signal
transmission and reception unit is designed in such a
way that it is integrated with other partial systems in order
to operate bidirectional data exchange. This offers the
advantage that the individual partial systems constitute
a network. The individual partial systems are located in
and on the building at their place of application. Because
each partial system is situated at a different place of ap-
plication, and possibly furthermore has each a different
purpose, the partial systems are distributed throughout
an entire building. Information that is to be sent from a
first partial system to a second partial system is therefore
carried in the network through other partial systems until
it reaches the second partial system.
[0017] The transmission range that is necessary at
each partial system in order to transfer information in the
manner described above can thereby be significantly re-
duced, as the information is relayed from one partial sys-
tem to another. A network of this sort is formed in such
a way that the information is relayed or transmitted in
each case to the nearest other system, and that this sys-
tem, unless the information is in fact intended for it, in
turn relays the information to its nearest neighbour. The
more densely such a network is formed, which means
the smaller the distance is between the individual sys-
tems, the more secure the data transmission is. This se-
curity is not only a function of the reliability of the trans-
mission itself and the quality of the transmission, but also
on the immunity of the network to interference or to
eavesdropping. Because a single partial system only has
a small transmission range, this radio signal can only be
listened to with difficulty from a remote point. This also
makes deliberate interference with the network more dif-
ficult. In order to achieve deliberate interference, such
as transmitting a command for opening a door lock to the
actuator in a single partial system, the interfering trans-
mitter requires a large amount of information that it can-
not, due to the difficulty of eavesdropping, obtain.
[0018] A further advantage of the short ranges can be
seen in the fact that each individual partial system re-
quires less energy for signal transmission, as the signal
only has to be sent to a neighbouring partial system. Sig-
nificantly more energy would be required to transmit the
signal directly to the remote second partial system. This
is particularly advantageous when only limited energy
resources are available for the power required by the
individual systems. Limited supplies of power are, for in-
stance, found when batteries or accumulators store and
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make available the energy at the partial systems.
[0019] In a favourable embodiment it is proposed that
the partial system is coupled to an energy converter that
converts non-electrical energy in the environment into
electrical energy. The energy converter is here located
physically close to the partial system, or even constructed
together with the partial system.
[0020] A favourable embodiment proposes that in or-
der to store the electrical energy provided by means of
the energy converter, an energy store is provided that is
coupled to the partial system. This is associated with the
advantage that the stored electrical energy is then avail-
able when the partial system requires energy for trans-
mitting or receiving information, or in order to operate the
actuator or the sensor. In addition, it is in this way favour-
ably possible to compensate for the fact that convertible
energy in the environment is frequently not available at
the precise times when it is required by the individual
partial system.
[0021] The invention is described in more detail below
on the basis of an example of an embodiment and with
the aid of six figures. They show:

Figure 1 a partial system in a building equipment
control system with one sensor and one actuator,

Figure 2 the partial system of a building equipment
control system from Figure 1 with an energy convert-
er, an energy store unit and a data store unit,

Figure 3 a first and a second partial system with bi-
directional data exchange,

Figure 4 a favourable embodiment of a first and a
second partial system,

Figure 5 an extended development of favourable em-
bodiment of a first and a second partial system,

Figure 6 a further extended development of favour-
able embodiment of a first and a second partial sys-
tem,

Figure 7 a first and a second partial system with an
interface to a data bus system.

[0022] Figure 1 shows a schematic representation of
a partial system 10 of a building equipment control sys-
tem incorporating a sensor S and an actuator A. The
sensor S is designed to acquire the current values related
to a building unit. These include, for instance, the follow-
ing parameters: indoor temperature, indoor humidity, rel-
ative humidity, absolute humidity, IR heat sources,
smoke, lighting level in a room, closure of windows or
doors, locks on windows or doors, presence of persons
in the room, solar radiation incident on the building, out-
side temperature, condition of a glass surface, freedom
from damage of a glass surface, condition of mechanical,

electromechanical or electrical control switches and
many more.
[0023] All of these parameters can be converted by
means of physical effects into electrical signals. Devices
that generate an electrical signal from some of the pa-
rameters mentioned above are known, for instance, as
photoelectric converters, thermoelectric converters, py-
roelectric converters or magneto-electric converters, and
are indicated as the sensor S.
[0024] A variety of sensor technologies, such as active
or passive sensors, can be used for the sensor S of a
partial system 10 according to the invention. Passive sen-
sors here operate without external power supplies, and
change passive electrical magnitudes without the need
for electrical energy to be supplied. Passive sensors, in
response to the physical parameters acting on them, cre-
ate a separation of charges at a particular energy level.
The energy level is a value that is indicative of the pa-
rameter that acts on them. For instance, a temperature
difference at a thermocouple causes a separation of
charges that is proportional to the magnitude of the tem-
perature difference. Active sensors, in contrast, generate
an electrical voltage or an electrical current, and them-
selves require electrical energy for their function. Sen-
sors act as electrical signal sources. The electrical signal
generated is an input signal for the processing unit 20.
[0025] A thermocouple that separates charges in re-
sponse to a difference in temperature between two points
can be taken here as an example for a sensor S. The
magnitude of this charge separation provides, as an elec-
trical voltage, a reference value for a specific tempera-
ture, and thereby an input signal that can be supplied for
further processing to a processing device 20.
[0026] The same applies to the actuators, whereby the
actuators always require at least one control signal from
the processing unit. Coupling to an energy store is nec-
essary for actuators that, in addition to a control signal,
also require an operating voltage. Electromechanical, in-
ductive, capacitative, pyroelectric, photoelectric, piezo-
electric or thermoelectric devices are therefore appropri-
ate as actuators or as sensors. Examples of actions that
could be effected by such devices include lighting control
by means of a dimmer, temperature control by means of
a heating or air-conditioning unit, the provision of an
alarm signal, or the transmission of information to a com-
munication system such as telephone, mobile telephone
or the Internet.
[0027] The physical parameters act here on the sensor
S from the environment surrounding the partial system
10, or may operate directly by reaching a certain position
in space or a certain magnitude. Parameters of this sort
include, for instance, the temperature of a room, a locking
mechanism for a window, a locking mechanism for out-
door, lighting equipment, or a light sensor for determining
the level of light in the room.
[0028] The physical principles behind sensor S and ac-
tuator A are very similar, and are often merely inverted.
Thus the application of an electrical voltage to a coil in
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an electromagnetic converter generates a magnetic field
that exercises a mechanical force on a ferromagnetic
body. Conversely, the action of a mechanical force or
movement on the ferromagnetic core in the magnetic field
of the electromagnetic converter generates an electrical
voltage in the coil.
[0029] Figure 2 illustrates a favourable embodiment of
the partial system comprising a large number of favour-
able components. Thus Figure 2 illustrates the partial
system 10 with an energy converter 40. The energy con-
verter 40 is coupled to the partial system 10, or is struc-
turally connected to the partial system 10, and is de-
signed to convert environmental energy in the form of
light, heat, movement, electromagnetic waves or other
environmental energy into electrical energy. The electri-
cal energy obtained is supplied from the energy converter
40 to an energy storage unit 50. The energy storage unit
50 is designed to store electrical energy that has been
obtained, and to release it as required to the electrically
powered elements in the partial system 10. The energy
store 50 consists, for instance, of an electrochemical en-
ergy store such as a battery or an accumulator, or of a
charge store such as a capacitor.
[0030] Electrically powered elements here comprise
the sensor S, if this is implemented as an active sensor
S, the actuator A, along with the processing unit 20 and
the signal transmission and reception unit 30. A data stor-
age unit 60, which is provided in the favourable embod-
iment as shown in Figure 2, also requires energy from
the energy storage unit 50.
[0031] The data storage unit 60 is designed to store
data for the processing unit 20. This includes, for in-
stance, data that represents a history of the measured
sensor values, or temporarily stored information that is
to be transmitted to another partial system 10. According
to Figure 2, a functional building equipment unit D is pro-
vided with which the actuator A is coupled.
[0032] Depending on the purpose of the partial system
and on the nature of the functional building equipment
unit with which actuator A is coupled, actuators are em-
ployed that are suitable for affecting the functional build-
ing equipment unit and triggering an action there. The
functional building equipment unit consists, for instance,
of an air-conditioning unit or a heater for modifying the
temperature of a room. The functional building equipment
unit may also, for instance, consist of a roller blind or
similar equipment to protect the entry of unwanted solar
radiation.
[0033] The exact nature of the functional building
equipment unit is only of subsidiary importance for the
idea of the invention; in other words, the list just given
above comprises only a small sample of the varied pos-
sibilities for functional building equipment units, and does
not limit the range of applications of the partial system 10.
[0034] The processing device 20 is designed in such
a way that the processing unit 20 can receive current
values obtained by means of the sensor S and can proc-
ess them. The current values are processed in accord-

ance with a specified rule. Control signals are given to
the actuator A depending, in accordance with this rule,
on the current values; the actuator, depending on the
principle of the actuator A, passes it on to the functional
building equipment unit so that the desired parameter is
controlled. For this purpose the actuator A is coupled to
the functional building equipment unit.
[0035] The partial system 10 has a unique identifier,
for instance a binary code, that distinguishes partial sys-
tem 10 from other partial systems, thereby permitting par-
tial system 10 to be identified. A signal transmission and
reception unit 30 is coupled to the processing unit 20,
and is designed to send information from the processing
unit by means of a radio signal. This information includes
the current values from the sensor S, control signals for
the actuator A and/or other information such as an iden-
tification number for the partial system concerned. The
unique identifier of the partial system is also added to the
radio signal. Alternatively, a unique identifier for a receiv-
er is added to the radio signal. The signal transmission
and reception unit 30 is also designed to filter information
out of a signal that has been received and to pass it on
to the processing unit 20. The information received can
take many forms. It can include information that is intend-
ed for partial system 10, in order to affect the actuator A.
It can also, however, include information that is not di-
rectly intended for partial system 10 and which is trans-
mitted onwards to other destinations by radio.
[0036] The energy converter 40, just like the sensor S
or the actuator A, is based on an electro-physical principle
that converts environmental parameters into electrical
energy. Acting together with partial system 10, the energy
converter 40 is designed to obtain energy as effectively
as possible, so that parameters other than those deter-
mined by the sensor S, such as incoming light radiation,
may be used to obtain energy. The energy converter 40
is selected appropriately for the place of use and for the
form of convertible energy that occurs there most fre-
quently. The energy converter 40, like the sensor S and
the actuator A, operates according to an electromechan-
ical, inductive, capacitative, pyroelectric, photoelectric,
piezoelectric or thermoelectric principle or to a combina-
tion of these.
[0037] Figure 3 illustrates an embodiment of a partial
system according to the invention, in which a first partial
system 10, referred to below as 110, and a second partial
system 20, referred to below as 210, are coupled via a
data exchange channel DA. The data exchange channel
DA is comprised of a wireless transmission path, such
as a radio channel. In this way, a large number of first
partial systems 110 and a large number of second partial
systems 210 can now be coupled to one another. Each
individual processing unit of a partial system 110 or 210
has its own identifier, and this identifies partial system
110 or 210, distinguishing them from the other partial
systems.
[0038] To conserve the electrical energy used in the
partial systems 110 or 210, the processor of the partial
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system 110 or 210 is constructed in such a way that it
can keep the entire partial system either in an "awake"
state or in a "sleeping" state. The sleeping state here
represents a standby status. In order to reach the active
state from the standby condition, it is only necessary to
send a wake-up signal, which the message transmission
and reception equipment 30 receives and conveys to the
processing unit of the partial system 10. This switches
the partial system 110 or 210 into the active state. It is
also, alternatively, possible to switch the partial system
into the active phase by means of an input signal at the
sensor S.
[0039] Messages that are passed from a first partial
system 110 to the second partial system 210 are trans-
mitted, for instance, by means of a radio channel in ac-
cordance with a specifiable protocol. Alternative wireless
transmission paths include, for instance, infrared signals
or other known wireless transmission paths operating in
accordance with various rules. The rules of the radio pro-
tocol also ensure that the collision of messages resulting
from the simultaneous transmission and reception within
a network formed of several partial systems 10 can be
avoided. If a network is composed, for instance, of n par-
tial systems, then an item of information at any of the
partial systems 110 is fed into the network where it is
routed or relayed through a large number of partial sys-
tems in the network, finally reaching partial system 210.
A favourable aspect of this is that a message can be
transmitted over large distances whilst only using low
transmission energies at the individual partial systems
110 and 210.
[0040] Partial system 110 and partial system 210 differ
in that partial system 110 incorporates a sensor 1S while
partial system 210 incorporates and actuator 2A. The
sensor 1S determines physical values from its environ-
ment, and supplies these to the processing unit 120. The
processing unit 120 then supplies this value to the signal
transmission and reception unit 130 which transmits the
value over the data exchange channel DA. The signal
transmitted is received by the signal transmission and
reception unit 230 of the second partial system 210. The
second partial system 210 is physically distant from the
partial system 110. The signal transmission and recep-
tion unit 230 passes the information that was impressed
upon the received signal to the processing unit 220. In
the light of this information and of specifiable rules stored
in the processing unit 220, this determines a value that
is supplied as a signal to the actuator 2A. By means of
this signal the actuator 2A, through a functional building
equipment unit that is coupled to it, causes a change in
an observed parameter such as, for instance, a rise in
the room temperature.
[0041] Figure 4 schematically illustrates a network
comprised of partial systems 110 and 210, whereby each
of the partial systems 110 and 210 incorporates an en-
ergy converter 140 or 240. The energy converter 140/240
converts environmental energy into electrical energy,
and supplies partial system 110 or partial system 210,

including their processing units, signal transmission and
reception units and actuators or sensors, with electrical
energy. The energy converters 140/240 make the indi-
vidual partial systems independent of other energy sourc-
es such as batteries that have to be replaced at regular
servicing intervals. If no energy is available at one of the
partial systems, or if the energy is not of sufficient quan-
tity, the information is conveyed through neighbouring
partial systems. If one partial system temporarily drops
out for energy reasons, therefore, there is no negative
effect on the network as a whole.
[0042] Figure 5 schematically illustrates the arrange-
ment of Figure 4. However it differs from the arrangement
of Figure 4 in that the energy converter 140 or 240 is
coupled to an energy store 150 or 250. The energy store
150 or 250 is thus able temporarily to store electrical en-
ergy obtained from environmental energy, making this
available when required to the components of partial sys-
tems 110 or 210.
[0043] In this embodiment, it is possible to supply the
power to a network consisting of a large number of such
partial systems 110 or 210 entirely on the basis of envi-
ronmental energy. Together with energy-saving operat-
ing states such as the "sleep" condition, and the wake-
up signals, triggered by input signals at the sensor 1S or
at the communication unit, that are therefore necessary,
secure, sustained operation of the network of partial sys-
tems 110/210 can be achieved, even over a long period
of time.
[0044] Figure 6 illustrates schematically a network of
partial systems 110/210 that have been favourably fur-
ther developed in that the processing unit 120/220 is cou-
pled to data storage equipment 160/260. The data stor-
age equipment makes it possible to store specified or
actual values temporarily, or also to store data that has
been received but which, because of the kind of problem
that has just been outlined, cannot yet be relayed to a
neighbouring communication station. In this way a net-
work of partial systems A10 and B10 is created in which
information is not only be relayed, transmitted and re-
ceived but is also temporarily stored.
[0045] Figure 7 illustrates a favourable embodiment
having a central unit Z that is coupled to the network. The
central unit Z consists, for instance, of a computing device
which, with its display, permits the automatic building
equipment to be controlled. Figure 7 also shows an in-
terface SDB to a wired data bus system DB. This interface
is located in a partial system positioned, for instance,
physically close to a wired data bus system. These could,
for instance, be those partial systems that incorporate
actuators and which therefore operate on the functioning
units of the building equipment and which may therefore
be structurally integrated into them. The functional items
of building equipment often rely on power from the elec-
trical mains, and are therefore often positioned not far
from central cable connections. The interface to the data
bus system provides a favourable combination of radio
transmission and wired data transmission. Radio trans-
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mission saves the need for expensive installations and
long cable routes, permitting data to be routed through
the network consisting of the individual partial systems
and thereby transmitted. Coupling to the bus system al-
lows data to be transmitted over other routes, for instance
to other buildings on a site without creating a need for
additional installation work.
[0046] A network as described above also permits oth-
er systems to be integrated into the network and thereby
into the network communication. This permits data to be
exchanged with other systems, thereby allowing further
processing of the data. This only requires the wireless
data transmission path and the identification method to
be matched. In this way, for instance, a central control
unit can be integrated into such network, giving a user
of the building control system a visual display of informa-
tion about the status of all the sensors, all the actuators,
and all the measurements taken at various locations. The
central control unit integrated into the network also per-
mits control of the individual partial systems, along with
centrally implemented changes to the specified values.
For this reason a user interface Z10 is provided giving
the user not only an overview of the current sensor data
but also acting as a tool by which the user can specify
values to the individual partial systems. In addition it is
possible to integrate a data bus system for data exchange
with other parts of the building or equipment. This only
requires an interface for transferring the data from the
network to the data bus system; this interface can be
installed at one of the partial systems or at the central
control unit.
[0047] Although partial systems having the same em-
bodiment have always been grouped together in net-
works above, this is not an essential requirement. A het-
erogeneous mixture of partial systems of various embod-
iments allows each partial system in a network to be
adapted to the particular purpose and/or location of its
use.

List of reference codes

[0048]

S Sensor
A Actuator
10 Partial system of a building equipment control

system
20 Processing unit
30 Signal transmission and reception unit
40 Energy converter
50 Energy store
60 Data storage
110 First partial system
15 Sensor of the first partial system
1A Actuator of the first partial system
DA Data exchange channel
D Functional unit of building engineering
120 Processing unit in the first partial system

130 Signal transmission and reception unit in the first
partial system

140 Energy converter in the first partial system
150 Energy store in the first partial system
160 Data store of the first partial system
210 Second partial system
2S Sensor of the second partial system
2A Actuator in the second partial system
220 Processing unit in the second partial system
230 Signal transmission and reception unit in the

second partial system
240 Energy converter of the second partial system
250 Energy store of the second partial system
260 Data store in the second partial system
Z Central control unit
Z10 User interface on the central control unit
DB Data bus system
SDB Interface to the data bus system

Claims

1. A building equipment control system with at least
one partial system (10) comprising
a sensor (S) for the acquisition of environmental
physical conditions and/or an actuator (A) for the pro-
vision of a signal to a functional building equipment
unit, whereby the sensor and the actuator are cou-
pled to a processing unit (20) that processes the sig-
nals and/or generates an actuator signal, and
a wireless information transmission and/or receiving
unit (30) that is coupled to the first processing unit
(20) and is designed to transmit and/or receive sen-
sor signals and/or actuator signals, characterized
in that the at least one partial system (10) is de-
signed to perform bidirectional data exchange with
at least one further partial system (10) by means of
the wireless signal transmission and reception unit
(30).

2. A building equipment control system according to
claim 1, wherein
the partial system (10) is coupled to an energy con-
verter (40) that converts non-electrical environmen-
tal energy (E) into electrical energy.

3. A building equipment control system according to
one of the foregoing patent claims,
characterized in that
the partial system (10) is coupled to an energy store
(50) that is provided in order to store electrical energy
from the energy converter (40).

4. A building equipment control system according to
one of the foregoing patent claims,
characterized in that
the partial system (10) is coupled to a data storage
unit (60) with which the processing unit (20) is cou-
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pled.

5. A building equipment control system according to
one of the foregoing patent claims,
characterized in that
the actuator (A) and/or the sensor (S) is coupled to
a functional building equipment unit (D).

6. A building equipment control system according to
one of the foregoing patent claims,
characterized in that
a central unit (Z) is provided that performs bidirec-
tional data exchange with at least one partial system
(10).

7. A building equipment control system according to
patent claim 6,
characterized in that
the central unit (Z) includes a user interface (Z10)
designed to inform a user of the operating states of
individual building equipment units and/or to control
them by the user.

Patentansprüche

1. Gebäudetechnisches Steuersystem mit mindestens
einem Teilsystem (10), umfassend:

einen Sensor (S) zur Erfassung physikalischer
Umgebungsbedingungen und/oder einen Aktor
(A) zur Übergabe eines Signals an eine gebäu-
detechnische Funktionseinheit, wobei der Sen-
sor und der Aktor mit einer Verarbeitungseinheit
(20) gekoppelt sind, welche die Signale verar-
beitet und/oder ein Aktorsignal erzeugt, und
eine drahtlose Informationsübermittlungs- und/
oder -empfangseinheit (30), welche mit der er-
sten Verarbeitungseinheit (20) gekoppelt ist und
dazu eingerichtet ist, Sensorsignale und/oder
Aktorsignale zu senden und/oder zu empfan-
gen, dadurch gekennzeichnet, dass das min-
destens eine Teilsystem (10) dazu eingerichtet
ist, mittels der drahtlosen Informationsübermitt-
lungs- und/oder -empfangseinheit (30) bidirek-
tionalen Datenaustausch mit mindestens einem
weiteren Teilsystem (10) durchzuführen.

2. Gebäudetechnisches Steuersystem nach Anspruch
1, wobei das Teilsystem (10) mit einem Energie-
wandler (40) gekoppelt ist, welcher nichtelektrische
Umgebungsenergie (E) in elektrische Energie wan-
delt.

3. Gebäudetechnisches Steuersystem nach einem der
vorhergehenden Ansprüche,
dadurch gekennzeichnet, dass
das Teilsystem (10) mit einem Energiespeicher (50)

gekoppelt ist, welcher bereitgestellt ist, um elektri-
sche Energie des Energiewandlers (40) zu spei-
chern.

4. Gebäudetechnisches Steuersystem nach einem der
vorhergehenden Ansprüche,
dadurch gekennzeichnet, dass
das Teilsystem (10) mit einer Datenspeichereinheit
(60) gekoppelt ist, mit welcher die Verarbeitungsein-
heit (20) gekoppelt ist.

5. Gebäudetechnisches Steuersystem nach einem der
vorhergehenden Ansprüche,
dadurch gekennzeichnet, dass
der Aktor (A) und/oder der Sensor (S) mit einer ge-
bäudetechnischen Funktionseinheit (D) gekoppelt
ist/sind.

6. Gebäudetechnisches Steuersystem nach einem der
vorhergehenden Ansprüche,
dadurch gekennzeichnet, dass
eine Zentraleinheit (Z) bereitgestellt ist, welche bidi-
rektionalen Datenaustausch mit mindestens einem
Teilsystem (10) durchführt.

7. Gebäudetechnisches Steuersystem nach Patentan-
spruch 6,
dadurch gekennzeichnet, dass
die Zentraleinheit (Z) eine Anwenderschnittstelle
(Z10) aufweist, die eingerichtet ist, um einen Anwen-
der über die Betriebszustände einzelner gebäude-
technischer Einheiten zu informieren und/oder um
diese durch den Anwender zu steuern.

Revendications

1. Système de commande d’équipement de bâtiment
avec au moins un système partiel (10) comprenant:

un capteur (S) pour l’acquisition de conditions
physiques environnementales et/ou un action-
neur (A) pour la mise à disposition d’un signal à
une unité d’équipement de bâtiment fonction-
nelle, où le capteur et l’actionneur sont couplés
à une unité de traitement (20) qui traite les si-
gnaux et/ou génère un signal d’actionneur, et
une unité de transmission et/ou de réception
d’informations sans fil (30) qui est couplée à la
première unité de traitement (20) et qui est con-
çue pour transmettre et/ou recevoir des signaux
de capteur et/ou des signaux d’actionneur, ca-
ractérisée en ce que l’au moins un système
partiel (10) est conçu pour effectuer un échange
de données bidirectionnel avec au moins un
autre système partiel (10) au moyen de l’unité
de transmission et de réception de signal sans
fil (30).
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2. Système de commande d’équipement de bâtiment
selon la revendication 1,
le système partiel (10) étant couplé à un convertis-
seur d’énergie (40) qui convertit l’énergie environ-
nementale non électrique (E) en énergie électrique.

3. Système de commande d’équipement de bâtiment
selon l’une des revendications précédentes,
caractérisé en ce que
le système partiel (10) est couplé à un stockage
d’énergie (50) qui est prévu de manière à stocker
l’énergie électrique provenant du convertisseur
d’énergie (40).

4. Système de commande d’équipement de bâtiment
selon l’une des revendications précédentes,
caractérisé en ce que
le système partiel (10) est couplé à une unité de stoc-
kage de données (60) avec laquelle l’unité de traite-
ment (20) est couplée.

5. Système de commande d’équipement de bâtiment
selon l’une des revendications précédentes,
caractérisé en ce que
l’actionneur (A) et/ou le capteur (S) sont couplés à
une unité d’équipement de bâtiment fonctionnelle
(D).

6. Système de commande d’équipement de bâtiment
selon l’une des revendications précédentes,
caractérisé en ce que
une unité centrale (Z) est prévue, laquelle effectue
un échange de données bidirectionnel avec au
moins un système partiel (10).

7. Système de commande d’équipement de bâtiment
selon la revendication de brevet 6,
caractérisé en ce que
l’unité centrale (Z) comprend une interface utilisateur
(Z10) conçue pour informer un utilisateur des états
opérationnels d’unités d’équipement de bâtiment in-
dividuelles et/ou pour permettre à l’utilisateur de les
commander.
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