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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The presentinvention relates to a device for au-
tomatically opening or closing a window or door, a system
and method for controlling and managing the indoor air
quality via the Internet. The system measures indoor air
quality parameters and provides ventilation with the use
of natural air convection by automated opening / closing
of doors and / or windows.

BACKGROUND OF THE INVENTION

[0002] Known indoor air quality monitoring systems in-
clude sensors for monitoring various air parameters such
as carbon dioxide, carbon monoxide, fine dust particles,
humidity and temperature, which send a signal to a re-
mote terminal when any parameter exceeds its threshold
values (CN108153186). Such systems are for notifica-
tion purposes only and require additional intervention to
change the monitored indicators.

[0003] CN109197271 discloses an intelligent ventila-
tion system for blinds or shutters, including an environ-
mental monitoring module, a microprocessor module, a
shutter opening / closing actuator, and a LoRa wireless
module. The environmental monitoring module includes
acarbon dioxide, temperature, humidity, wind, rain, snow
and angle sensors. The microprocessor module com-
mands the actuator to open the louvre when the concen-
tration of carbon dioxide, the temperature and humidity
in the greenhouse are higher than their preset concen-
trations and values; and commands the actuator to close
the louvre, when the concentration of carbon dioxide and
the temperature and humidity are lower in the green-
house than the preset values. Additionally, the system
monitors wind speed, rain and snow outside the green-
house according to which the microprocessor module
decides whether to open or close the louvre. The system
is complex and expensive and is not applicable to hab-
itable premises.

[0004] Existing indoor air quality monitoring and con-
trol systems are known to include sensors for various air
parameters, air-conditioning or ventilation devices, and
a control unit that activates the air-conditioning or venti-
lation devices to reach a preset threshold values
(CN107062565, CN205245461, CN109140702). Such
systems require the installation of expensive air-condi-
tioning or ventilation systems, which include wall punch-
ing, high power consumption, and costly maintenance.
[0005] The KR20170022019 (A)is a ventilation system
known for its smart window with intelligent sliding prop-
erties. The ventilation system includes a sliding sash au-
tomatic opening/ closing device, a carbon dioxide sensor
installed in the room, a control unit which automatically
activates the opening device when the concentration of
carbon dioxide is higher than the preset limit value. The
control unit has a wireless communication terminal and
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connects to a remote client device, such as a mobile
phone, which can remotely monitor carbon dioxide con-
centration in real time, set carbon dioxide limit values,
and directly control the opening / closing of the window.
This system is limited to sliding sash windows only and
requires the installation of the device for opening / closing
of windows into the window frame, which makes the win-
dows more expensive and the maintenance of the system
difficult.

[0006] Also known is a natural ventilation system
(RU41783U1), which includes a mechanical device for
opening and closing the movable sash of awindow, which
is controlled remotely by a microprocessor, connected
to a system of sensors for monitoring various parameters
of the internal (temperature, humidity) and the external
environment (noise, temperature, manmade pollution
such as carbon dioxide, etc.). The microprocessor opens
or closes a movable built-in portion of the window when
the values of the monitored parameters exceed the pre-
set limits. The system has limited capabilities for remote
control and real-time monitoring of air parameters by a
remote user.

[0007] Another device for automatic opening / closing
of a window (CN109197271 A) comprises of a housing
unit that can be mounted to the frame of a sliding sash
window, controlling unit and geared electric motor that
drives a chain which is located in a guide groove in the
housing. The front end of the chain extends outside of
the housing unit and is connected to a slot in the window
frame. The device is noisy and does not allow the chain
to bend in more than one plane, which limits its mounting
and application. US4511832A discloses a stepper motor
door control apparatus.

SUMMARY OF THE INVENTION

[0008] The aim of the invention is to provide a compact
device for the automatic opening and closing of a window
or door, allowing easy and convenient mounting to win-
dows and doors of any kind, with any type of frames and
way of opening. The invention also aims for the automatic
opening / closing device to operate at low noise levels
so that it would not disturb those present in the room. An
additional task is that the automatic opening / closing
device can be controlled remotely, including via the In-
ternet.

[0009] An objective of the invention is to provide an
indoor air quality control and management system pro-
viding room ventilation using natural air convection by
automatic opening / closing of doors and / or windows.
Furthermore, the invention aims to provide a system with
a wireless connection between its separate devices that
can be controlled and monitored over the Internet. An-
other aim of the invention is to provide a method for op-
erating anindoor air quality controland management sys-
tem.

[0010] These and other aims are achieved by creating
an external device for automatically opening / closing of
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a window or door, which consists of a housing unit that
has means for fixed attachment to an opening sash or to
a frame of a window / door.

[0011] In said housing are arranged:

¢ astepper motor with an electronic control unit com-
prising a driver and controller with a microprocessor
adapted to supply control pulses for the direction,
speed and rate of rotation of the motor, and with a
means for connecting to a power source;

* means for transforming the motor’s rotational motion
into linear motion;

¢ an extended flexible connection that is rigid in its
extension direction but is flexible in more than one
direction transversely to its extension said directions
laying in different planes; the flexible connection is
located in a leading groove in the housing with at
least one curved section for changing the direction
of movement of the flexible connection, wherein one
end of the flexible connection is connected to the
motion-transforming means, and the other end of the
flexible connection passes freely through an opening
in the housing and is connected to a support element
that have means for attaching to a frame of the win-
dow/door.

[0012] According to the invention, the motion-trans-
forming means is adapted to move the flexible connection
back-and-forth between the front-end and rear-end final
positions so that when the axis of the motor is rotated in
one direction, the flexible connection is retracted into the
housing to the rear-end final position and pulls the sup-
port element. When rotating the axis of the motor in the
opposite direction, the flexible connection extends be-
yond the housing to the front-end final position by pushing
the support element away from the unit.

[0013] Itisimportantthatthe flexible connection s flex-
ible in several directions transversely to its extension in
order to change the direction of movement of the flexible
connection. This allows to simplify the construction of the
device and also provide for easy change of the opera-
tional direction of the device to be used with doors/win-
dows with different design.

[0014] In one embodiment, the flexible connection is
connected to the support element through a detachable
joint, allowing the flexible connection to be separated
from the support element. This can happen when apply-
ing a predetermined tensile force greater than the force
required to pull the support element to the housing.
[0015] It is also possible for the flexible connection to
be connected to the motion-transforming means through
a detachable joint. This allows separation of the flexible
connection from the motion-transforming means when a
force, greater than the force for pushing the support el-
ement from the housing, is applied.

[0016] Preferably, the joints mentioned above are
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magnetic joints.

[0017] The flexible connection may consist of a flexible
wire, along which many rigid bead-like elements are
threaded via a central trough channel. The bead-like el-
ements are arranged next to each other and touch one
another. Preferably, the beads have a circular, square or
other regular polygonal shape in cross-section perpen-
dicular to the trough channel; and in cross-section par-
allel to the trough channel the beads have rounded pro-
trusions or indentations so that the rounded protrusions
of one bead with the rounded indentations of an adjacent
bead can form a common hinge surface defining the
bending of the flexible connection in more than one di-
rection.

[0018] In a preferred embodiment of the device, the
motion-transforming means is designed as a screw gear
and includes a leading screw mounted in the housing
with ability for free rotation in two directions. The leading
screw is connected to the axis of rotation of the stepper
motor and on the screw a coupling element is mounted
by means of a motor nut. The coupling element is posi-
tioned in a straight-line guide channel allowing for recip-
rocating motion, with one end of the flexible connection
fixed to the coupling element.

[0019] Preferably, the device also has a wireless com-
munication module, which allows it to connect with a re-
mote device. The wireless communication module is con-
nected to an electronic motor control unitadapted to send
data and to receive data and control signals from the
remote device. This allows the remote device to control
the motor.

[0020] The device, according to the invention, is com-
pact, reliable, easy to install and is suitable for doors and
windows of different frame designs and configurations.
Owing to the screw mechanism and the design of the
flexible connection, the device works very quietly and
does not disturb the occupants indoors.

[0021] An indoor air quality control and management
system with at least one opening is also provided by the
invention. The system includes:

e an indoor air parameters sensor unit comprising a
wireless module for transmitting and receiving infor-
mation and at least one sensor of the following: car-
bon dioxide and / or other gas sensor, humidity sen-
sor and temperature sensor;

* anoise sensor with a wireless module for transmit-
ting information located close to said at least one
opening of the room (door or window);

* atleast one device for automatically opening / clos-
ing in accordance with the invention attached to said
at least one opening of the room (door or window)
with a wireless module for transmitting and receiving
information;

* amanagement server comprising of at least a mem-
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ory, a processor, a data input module, a timing con-
trol module, and an Internet module; the manage-
ment server is connected to the sensor unit for air
parameters, to the noise sensor for receiving data,
and to the automatic opening / closing device and
sends control signals.

[0022] According to the invention, the management
server is adapted to compare the data obtained from the
sensors with predetermined threshold values and/or
threshold ranges. When the values of the monitored pa-
rameters are below or above the respective threshold
values and/ or threshold ranges, and/or at a certain time,
recorded by the timing module, the management server
is adapted to send a control signal to the automatic open-
ing/closing device, which results in the opening or closing
at least one opening (door or window) of the room.
[0023] In one embodiment of the system, the manage-
ment server is connected to the indoor air parameters
sensor unit via the Internet. The indoor air sensor unit,
in turn, is connected to the automatic opening/closing
device via a local wireless connection.

[0024] Inan alternative embodiment of the system, the
management server is connected directly via the Internet
to both the automatic opening/closing device and the
sensor unit.

[0025] In a preferred embodiment of the system, the
management server is connected via the Internet to a
remote client device for transmitting information and re-
ceiving data such as threshold values and / or control
signals.

[0026] Also, a method for controlling and managing in-
door air quality performed by the system, according to
the invention is provided, comprising:

e setting up the below parameters in the management
server:

o at least one threshold and / or threshold range
for each of the parameters monitored, such as
but not limited to: temperature, carbon dioxide
concentration, air humidity, noise level, and / or

o a certain hour of the day or time interval;

* receivinginthe managementserverthe currentmon-
itored parameters from the sensors and comparing
them with the set threshold values;

e submission of a control signal to the automatic open-
ing/closing device with instructions for either opening
or closing of the at least one opening of the room
(window or door) when deviation from the thresholds
and/or threshold ranges, and/or upon the occurrence
ofthe specified hour or the expiration of the pre-spec-
ified time interval occurs.

[0027] In one embodiment of the method, the param-
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eters monitored are ranked by priority for determining the
control signal to the automatic opening/closing device.
[0028] The system and method, according to the in-
vention, ensure the reduction in external noise levels by
automated closing of doors and / or windows, while re-
ducing of the levels of harmful substances in enclosed
spaces by ventilation and natural convection.

[0029] The system is easily installed in any enclosed
and indoor spaces, to doors and windows of different
construction, and does not require installation or con-
struction work.

[0030] The system has wireless connections and com-
munication among devices and units and can be control-
led via the Internet. The system can be completely au-
tonomous.

BRIEF DESCRIPTION OF TECHNICAL DRAWINGS

[0031] Infurther detail, the device, system and method
(according to the invention) are explained by preferred
embodiments provided as non-limiting examples of the
invention, with reference to the accompanying figures,
wherein:

Figures 1.1, 1.2 and 1.3 are respectively front, side
and top views of the automatic opening/closing de-
vice in an exemplary embodiment;

Figure 2 is a longitudinal cross-section along the A-
A line of Figure 1.2 of the automatic opening/closing
device;

Figure 3 is a longitudinal cross-section along the B-
B line of Figure 1.1 of the automatic opening/closing
device;

Figures 4.1 and 4.2 represent cross-sections along
the C-C line of Figure 1.2 with the left and right po-
sitions, respectively, of the direction-shifting device;

Figure 5 is a cross-sectional view along the D-D line
of Figure 3 of the automatic opening/closing device
and shows the magnetic detachable joint between
the rear end of the flexible connection and the cou-
pling element of the motion-transforming means;

Figure 6 shows the views of a square bead-like ele-
ment from above, panoramic view from the side and
a cross-section along the E-E line;

Figure 7 shows the views of a circular bead-like el-
ement from above, panoramic view from the side
and a cross-section along the F-F line;

Figures 8 and 9 show a window-mounted open-
ing/closing device with a conditional right placement
of the flexible connection in the open and closed po-
sition of the window, respectively;
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Figures 10 and 11 show a window-mounted open-
ing/closing device with a conditional left placement
of the flexible connection in the open and closed po-
sition of the window, respectively;

Figure 12is a conditional block diagram of an indoor
air quality control and management system, in a pre-
ferred embodiment of the interconnections of the in-
dividual units.

EXAMPLES OF THE IMPLEMENTATION AND OPER-
ATION OF THE INVENTION

[0032] According to the invention, the window or door
automatic opening/closing device consists of a housing,
a flexible connection and actuators for the flexible con-
nection. On one side of the housing there are means for
attaching it to the frame of a window or door. The attach-
ment could be achieved using double-adhesive tape,
screw assemblies or similar. The housing could be made
of metal, plastic or composite materials.

[0033] The device has a stepper motor 16 for moving
the flexible connection, with an electronic control unit 12.
The control unit comprises a driver and a microprocessor
controller, which is adapted to supply control pulses for
the direction, speed and rate of rotation of the motor 16.
The motor could be 12V, 2.5-3 A with a power supply
input 18 and a corresponding circuit board 17. The motor
can be powered by a battery or directly via an adapter
through the electric grid. The battery is preferably re-
chargeable.

[0034] The flexible connection 10, 11 is an elongated
element that is rigid along the direction of extension and
transversely flexible in several directions laying in differ-
ent planes.

[0035] The motor 16 drives in two directions motion-
transforming means for transforming rotary motion into
linear motion. The motion-transformation means is pref-
erably done with a screw mechanism. In the embodiment
shown in Figures 2 and 3, the motion-transforming
means consists of a lead screw 9 which is mounted to
the housing by atleast one bearing 8 to ensure free move-
ment in either direction. The lead screw 9 is connected
to and driven by stepper motor 16. A coupling element
14 is mounted to the lead screw 9 by means of a motor
nut 13 and is also attached to the flexible connection.
The connection between the lead screw 9 and the motor
nut 13 may be threaded or of ball-screw pair type. The
coupling element 14 is situated in a straight guide groove
in the housing so that it can move freely in a reciprocating
manner between two end positions. The two extreme po-
sitions are hereinafter referred as "front" and "rear". At
the same time, the coupling element 14 is constrained
laterally by the guide groove to prevent rotation relative
to the lead screw 9. When operating the motor 16 in one
direction, the lead screw 9 rotates in the same direction
so that the motor nut 13 and the coupling element 14
move along the lead screw 9. For example, when the
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motor 16 is rotating the lead screw 9 so that the motor
nut 13 is moving forward relative to the motor 16 that also
drives the coupling element and the flexible connection
10, 11 forward and when the motor 16 is rotating in op-
posite direction the motor nut 13 and the coupling ele-
ment 14 is moving backward and draw back the flexible
connection inside the housing. Means may also be pro-
vided to determine when the flexible connection has
reached one of its end positions to stop the motor 16. In
one embodiment, the controller is adapted to monitor the
inverse electromagnetic voltage of the motor i.e. the en-
gine load is monitored and the controller stops the motor
when the maximum load is reached. The end positions
of the flexible connection may be determined by sensors,
which send a signal to the control unit, or by switches
located at the end positions of the coupling element 14.
[0036] Oneendoftheflexible connection, conditionally
referred as "rear", is connected to the coupling element
14. The other end of the flexible connection, conditionally
referred as "front", passes freely through an opening in
the housing and is connected to a support element 1. In
the case where the housing is fixed to the sash of the
window 25, the support element 1 is fixed to the frame
of the window 24 (Figures 8, 9, 10, 11). Conversely, when
the housing is fixed to the frame of the window 24, the
supporting element 1 is attached to the window sash 25.
The latter option is suitable for installation of the device
to a dormer. As the flexible connection moves back and
forth in the housing, it pushes or pulls back the support
element 1, thereby increasing or shortening the distance
between the support element 1 and the housing. This
results in opening or closing the window or door. The
support element may be a flat plastic or metal plate.

[0037] The housing has at least one curved guide
groove 30 which steers the direction of movement of the
flexible connection. In the embodiment shown in Figure
2, the lead screw 9 and the guide groove of the coupling
element are arranged along the extension of the housing.
This makes it more convenient for the flexible connection
to change its direction along the short side of the housing.
This is achieved with a curved guide groove 30 in the
housing for the flexible connection to change direction at
90 degrees. A direction-changing attachment 7 is also
provided which can be mounted at the opening for the
flexible connection where it extends beyond the housing.
The direction-changing attachment's housing provides
another curved channel that allows changing the direc-
tion of the flexible connection again at 90 degrees (Figure
4.1). The second change of the direction of the flexible
connection is possible due to the properties of the flexible
connection that is flexible and can be bent in several di-
rections transversely to its extension. In order for the di-
rection-changing attachment 7 to be easily dismantled
and turned, a detachable connection to the housing is
provided. For example, this may be achieved by means
of amagnet 21 and a metal plate 20 mounted in the hous-
ing (Figure 4.1), by rails and grooves etc. The direction-
changing attachment 7 can be rotated and mounted at
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180° so that it can reverse the flexible connection in the
opposite direction (Figures 4.1 and 4.2). This design al-
lows the device to be mounted on different door and win-
dow constructions, as shown in Figures 8, 9, 10 and 11.
[0038] The flexible connection may be a rod made of
metal or polymeric material, which is rigid along its ex-
tension and flexible in the direction transversely to its
extension and can be bent at different angles without
breaking its integrity. It is possible to use a polymeric
tube corrugated in part or along its entire length. The
corrugated section of the tube can bend in any direction
transverse to the extension of the tube. In a preferred
embodiment, the flexible connection may consist of a
flexible wire, along which many rigid bead-like elements
with a central through channel for the flexible wire (Fig-
ures 6 and 7) are threaded next to one another and touch-
ing each other. The wire may be a metal rope or wire or
a non-metallic rope, for example, cord. The beads 11 in
cross-section through the through channel have a circu-
lar, square or other regular polygonal shape, and in the
cross-section parallel to the through channel, on both
sides of the openings of the through channel, the beads
have rounded protrusions or indentations such that the
rounded protrusion of one bead and the rounded inden-
tation of an adjacent bead form a common hinge surface
defining the lateral bending of the flexible connection.
Such design of the beads provides for flexibility of the
flexible connection in several directions transversely to
its extension, so the flexible connection can be bent at
different angles in several directions laying in different
planes. When the cross section of the bead is circular
(Fig. 7), the rounded protrusion and indentations are an-
nular and the flexible connection can be bent in any di-
rections transversely to its extension. Beads with square
cross section (Fig. 6) can be bent in two directions trans-
versely to its extension said directions laying in two dif-
ferent planes, which are perpendicularto each other. The
general shape of the beads can be disc-shaped, spher-
ical, cuboidal, cylindrical, prismatic, truncated cone, trun-
cated pyramid. Preferably, an indentation is formed on
one side of the bead adjacent to one opening of the
through channel and a protrusion corresponding to the
shape of above-mentioned indentation is formed on the
opposite side (Figures 6 and 7). In this embodiment, as
the beads are threaded, the protrusion of each bead fur-
ther enters the indentation of the previous bead (Figures
2, 3), which ensures the stability of the flexible connec-
tion. An alternative arrangement is beads with two op-
posing indentations and beads with two opposing protru-
sions alternating when strung together.

[0039] The embodimentin the Figures 2 and 3 shows
in the rear part of the flexible connection a spiral spring
15 threaded on the metal wire before the bead string. Its
purpose is to tighten the flexible connection, to compen-
sate for the flexural bending effects.

[0040] As the device limits the degree of opening of
the window or door, means are provided for allowing it
to be opened completely. For this purpose, a detachable
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jointis provided between the front end of the flexible con-
nection and the supportelement 1. For the device to func-
tion properly, the detachable joint must not be discon-
nected from the supporting element 1 during normal con-
ditions. The flexible connection can be detached from
the support element when applying a predetermined ten-
sile force greater than the force required to pull the sup-
port element to the housing when the device is mounted
on a door or window. The force required to detach the
flexible connection is greater than the force required to
close the door or window. An example of such a detach-
able joint is a magnetic joint comprising a metal plate 22
fixed to the support element 1 and a magnet 23 mounted
on the window/door attachment 2 which is located at the
front end of the flexible connection (Figure 4.1).

[0041] Also,insome casesitmaybenecessarytoforce
the window/door shut quickly without waiting for the ac-
tuators to retract the flexible connection into the housing.
In order to avoid damaging the device, a detachable joint
is provided between the back end of the flexible connec-
tion and the motion-transforming means. This allows for
the separation of the flexible connection from the motion-
transforming means when applying a compressive force
greater than the force required for pushing the support
element from the housing at the installed position of the
device. In the device shown in Figures 3 and 5, this de-
tachable joint is magnetic, with the coupling element 14
connected to the rear end of the wire 10 of the flexible
connection being detachably coupled to the motor nut
13. For this purpose, magnets 19 are mounted in the
upper part of the coupling element 14, which attract with
the corresponding magnets 19, mounted on the motor
nut 13. The bracket-shaped motor nut 13 allows for the
flexible connection to pass freely when the magnetic con-
nection is disconnected. The attractive magnetic force in
the detachable j oint is greater than the force exerted by
the motor nut 13 on the flexible connection and on the
support element 1 when a door / window is opened.
[0042] The shown embodiment of the opening/closing
device in the figures is provided with mounting plates 3
for attaching the housing to the window or door frames.
The mounting plates 3 are mounted to corresponding
sockets 31, which are located in the two opposite sides
of the housing. This allows the user to choose which side
of the housing to attach to the door/window frame, de-
pending on the configuration of the window or door. The
unused socket can be covered by a front decorative panel
6, as shown in Figures 1.2 and 3. In Figures 8, 9, 10 and
11, two options for attaching the opening/closing device
are shown. In one embodiment (Figures 8 and 9), one of
the sides 4 of the housing unit is mounted and the direc-
tion-changing attachment 7 is directed to the left. In the
other embodiment (shown in Figures 10 and 11), the op-
posite side of the housing 5 is mounted and the direction-
changing attachment 7 is directed to the right.

[0043] Preferably, the device also has a wireless con-
nection through which it can send data and receive data
and control signals from a remote motor controlling de-
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vice. The wireless connection can be via Bluetooth or
Wi-Fi. The remote control device may be a computer,
telephone, or other fixed or mobile device.

[0044] Differentsensorscan be installedinthe housing
unit, for example a noise sensor that transmits informa-
tion to the remote device through the wireless connec-
tion. Based on the received data from the noise sensor,
the remote device sends a control signal to the open-
ing/closing device for operating of the window or door.
[0045] The electronic blocks are arranged on one or
more circuit boards 12 mounted in the housing.

[0046] The indoor air quality control and management
system with at least one opening, according to the inven-
tion, includes: a sensor unit 27 for monitoring indoor air
parameters, a noise sensor for the outside environment,
an automatic opening/closing device 26 operating the at
least one opening and management server 28, which
collects data from the sensors. Based on the collected
data the management server wirelessly transmits control
signals to the automatic opening/closing device 26.
[0047] The system is suitable for any habitable rooms
that have at least one window or door (for example, a
balcony door) to the outside.

[0048] In the room there is a sensor unit 27 for air pa-
rameters, including at least a carbon dioxide sensor, a
second noise sensor, a humidity sensor and an air tem-
perature sensor. There may also be sensors for other
harmful gases, for volatile organic compounds (VOC)
gases, carbon monoxide, sensors for radiation, illumina-
tion, fine particulate matter and others. The sensor unit
27 has a wireless module for sending and receiving in-
formation to and from other units of the system. The wire-
less connection can be via Bluetooth or Wi-Fi through a
local router.

[0049] The noise sensor is located next to the opening
window or door so that it can read the noise level from
the outside environment. The purpose of this sensor is
to close the window when external noise levels rise above
a certain level, for example above 60 dB or 90 dB. The
sensor can be mounted on the inside or outside of the
window or door frame. The noise sensor has a wireless
module for sending and receiving information to and from
the other units of the system. The wireless connection
can be via Bluetooth or Wi-Fi through a local router. In a
preferred embodiment of the system, the noise sensor
is part of the automatic opening/closing device 26 and is
connected to the wireless module of that device.

[0050] The automatic opening/closing device 26 could
be mounted additionally to an existing door or window
frame, which does not require the installation of special
expensive windows with built-in devices. Various prior
art devices equipped with a wireless communication
module may be used to send and receive information to
and from other units of the system. When a room has
more than one opening (windows or doors) to the outside
environment, the system may also have several auto-
matic opening/closing devices mounted on all or some
of the doors or windows being opened. In a preferred
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embodiment of the system, the above-described auto-
matic opening/closing device according to the invention
is used.

[0051] The system is controlled by a management
server 28, for example a computer comprising at least a
memory, a processor, a data entry module, a timing mod-
ule, awireless module, and an Internet module. The wire-
less module may be Bluetooth, Wi-Fi or other suitable
method for wireless data transmission and reception.
Through the wireless module or via the Internet, the man-
agement server 28 is connected to the sensor unit 27 for
monitoring the air and noise parameters and receives
real-time data and preferably stores this data in its mem-
ory. The stored data can be used for later reference, sta-
tistics and other purposes. The management server 28
is connected to the opening/closing device 26 via the
wireless module for sending control signals. The connec-
tion between the management server 28 and the open-
ing/closing device 26 may be direct, for example via the
Internet using the Wi-Fi module in the opening/closing
device 26, or indirect, for example via the sensor unit 27,
which may be connected via Wi-Fi and via the Internet
with the management server 28 and via Bluetooth to the
opening/closing device 26 as shown in Figure 12.
[0052] The management server 28 has a software ap-
plication designed to analyse and compare the received
sensor data with the preset threshold values of the mon-
itored parameters. Through the software application al-
gorithms for the operation of the system can be set and
statistics can be extracted from the sensor reports, stored
in the memory of the management server. When the val-
ues of the monitored parameters are below or above the
relevant thresholds, or at a certain time, as indicated by
the time module, the management server sends a control
signal to the automatic opening/closing device, to oper-
ate a door or window. In a preferred embodiment of the
system, the management server 28 is remote from the
room but it receives and transmits information from and
to the other devices of the enclosed system over the In-
ternet via the Wi-Fi modules of those devices.

[0053] Itis possible for the management server 28 to
receive meteorological data for the outside environment
via the Internet such as, temperature, humidity, pollution
and other meteorological phenomena. The management
server software application utilises this data to determine
whether a door or window should be opened or closed.
For example, if the humidity in the room is high and re-
quires a window to be opened for ventilation, but the hu-
midity in the outside environment is even higher, then
the system will not signal to the automatic opening/clos-
ing device to open the window.

[0054] Alternatively, the management server 28 could
be connected over the Internet to a software application
installed on a remote client electronic device 29, such as
acomputer, mobile phone or tablet (Figure 12). The man-
agement server 28 may transmit information about the
monitored parameters to the client's device 29 in real
time, and may receive from this client device 29 data
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about the reference threshold values of the monitored
parameters or instructions for direct control of the open-
ing/closing device 26. Accordingly, the user can remotely
monitor the air parameters in the monitored room where
the system is installed, set threshold values or threshold
ranges for these parameters, set the opening and closing
time of window or door or to force open or close the win-
dow or door. All this could be done remotely through the
software application installed on a mobile phone, for ex-
ample.

The system works by the following method:

[0055] Threshold values and/or threshold ranges for
parameters that are monitored by the sensors are set in
the management server. These include but are not lim-
ited to: temperature, carbon dioxide concentration, hu-
midity, and noise level. Specific times may be set for the
management server to open or close a window or door
to the room.

[0056] The management server 28 receives the cur-
rent values of the monitored parameters from the sen-
sors, saves them to its memory and compares them with
the preset threshold values.

[0057] In the event where the current values of the
monitored parameters deviate from the threshold values
or at a pre-specified time, the server 28 sends a control
signal to the automatic opening/closing device 26 to op-
erate the window or door of the room accordingly.
[0058] Preferably, the monitored parameters are
ranked by priority so that the control server 28 determines
what command to send to the automatic opening/closing
device 26 in the event where two thresholds, which re-
quire opposite actions, are exceeded simultaneously.
For example, if the amount of carbon dioxide exceeds a
set point thatrequires the window to open but at the same
time the room temperature falls below the set threshold
due to the cold weather outside then the window will be
required to close so that the indoor temperature does not
continue to drop. In this case, if the management server
28 specifies that the temperature in the room is a priority,
a command will be given to close the window. Several
parameters can be prioritized and their thresholds set.
[0059] Below are provided several examples of imple-
menting the method for control and management of in-
door air quality through the system, in accordance with
the invention. For the purposes of these examples, the
management server 28 is connected via the Internet to
the sensor unit 27, which is connected via alocal wireless
connection to the opening/closing device 26 (as shown
on Figure 12). In addition, the management server 28 is
connected via the Internet to a remote client device 29
on which a system management software application is
installed.

Example 1:

[0060] The user sets values for the desired tempera-
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ture, forexample, 21-25° C and/ or carbon dioxide (CO,)
level of 400-800 ppm through the software application.
This data is then transmitted to and saved in the man-
agement server 28 via an Internet connection. The man-
agement server 28 then compares these to the current
sensor readings (temperature and/or CO,) alsoreceived
over the Internet. If necessary, the management server
28 sends a command to the opening/closing device 26
via a wireless connection, which opens or closes the op-
erated window or door, in order to achieve the optimum
level of carbon dioxide (CO,) or temperature.

Example 2:

[0061] The window (or door) of the monitored room is
open. The noise sensor, enclosed in the opening/closing
device 26, detects an increased level of external noise
and transmits this data via the local wireless connection
to the sensor unit 27. The sensor unit then relays this
information over the Internet to the management server
28. The management server 28 compares the received
noise datawith the preset user-defined threshold interval,
forexample 40-60 dB. If the threshold range is exceeded,
the management server 28 sends a command over the
Internet for the opening/closing device 26 to close the
door/window in order to reduce the noise level in the
room.

Example 3:

[0062] The user opens the software application in-
stalled on their computer or other mobile device 29. The
application connects via the Internet to the management
server 28 and receives information about the current sen-
sor readings in the monitored room. The user evaluates
this data and sends a close or open command through
the software application. This signal is then sent over the
Internet through the management server 28 which then
relays the command to the sensor unit 27 to operate the
opening/closing device 26.

Example 4:

[0063] In the software application the user defines a
specific time for ventilation of the monitored room. This
information is recorded in the management server 28. At
the pre-specified time the server 28 sends a command
through the sensor unit 27 to the opening/closing device
26 to open the window / door in order to ventilate the
room.

Example 5:

[0064] The user sets combined criteria and priorities
in the management server 28. For example, during the
night when the user sleeps, the highest priority may be
to have an optimum level of carbon dioxide (CO,) in the
room. The server monitors the carbon dioxide (CO,) level
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in the room and when exceeded, sends a command
through the sensor unit 27 to the opening/closing device
26 to open the window / door so that the level of carbon
dioxide (CO,) can be reduced by natural air convection.

Example 6:

[0065] The user sets desired indoor air quality values
through the software application, which are then send to
the management server 28. The management server 28
compares the user input values with recognized health
standards values. If they are different for example by
more than 20%, a message is sent to the user’s applica-
tion 29 with a proposal to correct them.

Example 7:

[0066] The user sets a target indoor temperature (e.g.
between 21 and 25 degrees Celsius), through the appli-
cation on their device, for a specific time period when
there is a person sleeping in the room. Thus, the man-
agement server 28 enters "sleep mode" during the user
defined time interval. The management server 28 is
adapted to receive meteorological information over the
Internet about the external temperature. Assuming that
the outside temperature is different from that in the mon-
itored room, the management server sends a command
through the sensor unit 27 to the opening/closing device
26 to operate the window / door in order to adjust the
temperature through natural air convection.

Example 8:

[0067] The usersetstarget humidity range forthe mon-
itored room through a software application on the user
device 29, for example, between 40% and 60%. These
values are recorded in the management server 28. The
management server 28 is adapted to receive meteoro-
logical information over the Internet about the humidity
ofthe outside environment. When the management serv-
er 28 receives room humidity readings from the sensor
unit it compares them to the humidity data from the ex-
ternal environment as well as with the pre-defined user
humidity target range. Any discrepancies between target
and actual room readings are then corrected for by the
server by operating the opening/closing device 26 if the
external environmental conditions allow.

Example 9:

[0068] The user selects "day mode" in the application
for the monitored the room. This command is then re-
corded in the management server 28. The user defines
an algorithm for operating the window / door; for example,
to open the window / door every 30 minutes for 5 minutes,
and also specifies the time range for which the "day
mode" is active. When the time occurs, the system
switches to "day mode" and the management server 28
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sends a command through the sensor unit 27 to the open-
ing/closing device 26 to execute the user defined algo-
rithm. Similarly, the user can set "night mode", for exam-
ple, between 23 pm to 7 am to open the window / door
for 3 minutes every half an hour.

[0069] The reference numbers of the technical prop-
erties are included in the claims solely with the purpose
of better understanding the claims, and therefore they
have no limiting effect with regards to the interpretation
of the elements designated by those reference numbers.

Claims

1. Anexternal device for automatically opening/closing
of a window or a door, consisting of a housing with
a mounting means (3) for fixed attachment to an
opening sash or to aframe of awindow/door, wherein
in the housing are arranged:

« a stepper motor (16) with an electronic control
unit (12) comprising a driver and controller with
a microprocessor adapted to supply control
pulses for the direction, speed and rate of the
motor’s rotation, and with a power source con-
nection means (18),

* means for transforming the motor’s rotational
motion into a linear (9, 13),

« an extended flexible connection (10, 11) that
is rigid in its extension direction and is flexible
in more than one direction transversely to its ex-
tension, said directions laying in different
planes, the flexible connection being located in
aleading groove (30) in the housing with at least
one curved section for changing direction of
movement of the flexible connection, wherein
one end of the flexible connection being con-
nected to the motion-transforming means and
the other end of the flexible connection passing
freely through an opening in the housing and
being connected to a support element (1) that
has means for attaching to window/door frame,
wherein the motion-transforming means (9, 13)
is adapted to move the flexible connection (10,
11) reciprocating between front-end and rear-
end final positions so that when the axis of the
motor (16) is rotated in one direction the flexible
connection is retracted into the housing to the
rear-end final position and pulls the support el-
ement (1) and when the axis of the motor (16)
is rotated in opposite direction, the flexible con-
nection extends beyond the housing to the front-
end final position and pushing the support ele-
ment (1).

2. Anexternal device for automatically opening/closing
of a window or a door, according to claim 1, char-
acterized in that the flexible connection (10, 11) is
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connected to the support element (1) by means of a
detachable joint (2, 22, 23), allowing the flexible con-
nection to be separated from the support element
when applying a predetermined tensile force greater
than the force required to pull the support element
to the housing in mounted working position of the
device.

An external device for automatically opening/closing
of a window or a door, according to claim 1 or 2,
characterized in that the flexible connection (10,
11) is connected to the motion-transforming means
by a detachable joint (14), allowing separation of the
flexible connection from the motion-transforming
means when applying a compressive force greater
than the force for pushing the support element from
the housing in the mounted working position of the
device.

An external device for automatically opening/closing
of a window or a door, according to claim 2 or 3,
characterized in that the detachable joint is a mag-
netic joint.

An external device for automatically opening/closing
of a window or a door, according to any of the pre-
ceding claims, characterized in that the flexible
connection consist of a flexible wire (10) along which
numerous rigid bead-like elements (11) are thread-
ed, said bead-like elements (11) having a central
trough channel for the flexible wire (10) and are ad-
jacent to and touch each other.

An external device for automatically opening/closing
of a window or a door, according to claim 5, char-
acterized in that the bead-like elements (11) in a
cross-section transverse to the trough channel have
a circular, square or other regular polygonal shape
and in cross-section parallel to the trough channel
on both sides and atthe openings of the trough chan-
nel the beads have rounded protrusions or indenta-
tions, so that the rounded protrusions of one bead
with the rounded indentations of an adjacent bead
form a common hinge surface defining the bending
of the flexible connection in more than one direction.

An external device for automatically opening/closing
of a window or a door, according to any of the pre-
ceding claims, characterized in that the motion-
transforming means is designed as a screw gear
which comprises a lead screw (9) mounted in the
housing with ability for free rotation in two directions
and connected to the axis of rotation of the stepper
motor (16), and on said screw (9) via a motor nut
(13) is mounted a coupling element (14), positioned
in a straight-line guide channel which allows for a
reciprocating movement, wherein one end of the
flexible connection (10, 11) is firmly connected to
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said coupling element (14).

An external device for automatically opening/closing
of a window or a door, according to any of the pre-
ceding claims, characterised in that it further com-
prises a wireless communication module that is con-
nected with a remote device, said module being con-
nected to the electronic control unit (12) of the motor
and being adapted to send data to and to receive
data and control signals from said remote device to
control the motor (16).

System for control and management of indoor air
quality in a room with at least one opening that com-
prises:

* a sensor unit (27) for indoor air parameters
comprising a wireless module for transmitting
and receiving information and at least one sen-
sor of the following group: a carbon dioxide
and/or other gas sensor, a humidity sensor and
a temperature sensor,

*anoise sensor with a wireless module for trans-
mitting information located close to said least
one opening of the room,

« at least one automatic opening / closing device
(26), according to any one of claims 1 to 8, at-
tached to said at least one opening of the room
with a wireless module for transmitting and re-
ceiving information,

* a management server (28) comprising at least
a memory, a processor, a data input module, a
timing control module, and an Internet module,
said management server being connected to the
sensor unit (27) for air parameters, to the noise
sensor for receiving data, and further connected
to the automatic opening / closing device (26)
for sending control signals, wherein the man-
agement server (28) is adapted to compare the
data obtained from the sensors with predeter-
mined threshold values and / or threshold rang-
es, and when values of the monitored parame-
ters are below or above the respective threshold
values and/or threshold ranges and/or at a cer-
tain time, recorded by the timing module, the
management server (28) is adapted to send a
control signal to the automatic opening/closing
device (26), to initiate opening or closing of said
at least one opening of the room.

10. System for control and management of indoor air

quality in aroom with at least one opening, according
to claim 9, characterized in that the management
server (28) is connected via Internet to the sensor
unit for air parameters (27), and the sensor unit for
air parameters (27) in turn is connected to the auto-
matic opening/closing device (26) via alocal wireless
connection.
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System for control and management of indoor air
quality in a room with atleast one opening, according
to claim 9, characterized in that the noise sensor
is a part of the automatic opening/closing device
(26).

System for control and management of indoor air
quality in aroom with atleast one opening, according
to any one of claims 9 to 11, characterized in that
the management server (28) is connected via the
Internet to a remote client device (29), which has an
installed software application, for transmitting infor-
mation and receiving data for threshold values
and/or control signals.

A method for controlling and managing of indoor air
quality in a room with at least one closable opening
through a system, according to claims 9 - 12,

the system comprising at least:

* asensor unit (27) for indoor air parameters
comprising a wireless module for transmit-
ting and receiving information and at least
one sensor of the following group: a carbon
dioxide and/or other gas sensor, a humidity
sensor and a temperature sensor,

* a noise sensor with a wireless module for
transmitting information located close to
said least one opening of the room,

« at least one automatic opening / closing
device (26), according to any one of claims
1to 8, attached to said at least one opening
of the room with a wireless module for trans-
mitting and receiving information,

* a management server (28) comprising at
least a memory, a processor, a data input
module, a timing control module, and an In-
ternet module, said management server be-
ing connected to the sensor unit (27) for air
parameters, to the noise sensor for receiv-
ing data, and further connected to the auto-
matic opening/ closing device (26) for send-
ing control signals,

the method comprising:
« setting up in the management server (28):

o at least one threshold and / or thresh-
old range for each of the parameters
monitored, such as but not limited to:
temperature, carbon dioxide concen-
tration, air humidity, noise level, and/or
o a certain hour of the day or an interval
of time;

* receiving in the management server (28)
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and comparing of current values of the mon-
itored parameters from the sensors of the
sensor unit (27) with the set threshold val-
ues;

* submission, when deviation from the
thresholds and/or threshold ranges, and/or
upon occurrence of the specified hour or ex-
piration of the pre-specified time interval, of
a control signal from the management serv-
er (28) to the automatic opening/closing de-
vice (26) with instructions for opening or
closing of at least one opening of the room.

14. A method, according to claim 13, characterized in

that the parameters monitored are ranked by priority
for determining the control signal to the automatic
opening/closing device.

Patentanspriiche

1.

Externe Vorrichtung zum automatischen Off-
nen/SchlielRen eines Fensters oder einer Tir, beste-
hend aus einem Gehause mit einem Befestigungs-
mittel (3) zur festen Anbringung an einem Offnungs-
fligel oder an einem Rahmen eines Fensters/einer
Tir, wobei in dem Gehause angeordnet sind:

« ein Schrittmotor (16) mit einer elektronischen
Steuereinheit (12), die einen Treiber und einen
Controller mit einem Mikroprozessor umfasst,
der geeignetist, Steuerimpulse fir die Richtung,
die Geschwindigkeit und die Rate der Drehung
des Motors zu liefern, und mit einem Mittel zum
Anschluss an eine Stromquelle (18),

* Mittel zur Umwandlung der Drehbewegung des
Motors in eine lineare Bewegung (9, 13),

« eine verlangerte flexible Verbindung (10, 11),
die in ihrer Erstreckungsrichtung starr und in
mehr als einer Richtung quer zu ihrer Erstre-
ckung flexibel ist, wobei die Richtungen in ver-
schiedenen Ebenen liegen, wobei die flexible
Verbindung in einer Fuhrungsnut (30) in dem
Gehause mit mindestens einem gekrimmten
Abschnitt zum Andern der Bewegungsrichtung
der flexiblen Verbindung angeordnet ist, wobei
ein Ende der flexiblen Verbindung mit dem Be-
wegungsumwandlungsmittel verbunden ist und
das andere Ende der flexiblen Verbindung frei
durch eine Offnung in dem Gehause hindurch-
gehtund mit einem Stitzelement (1) verbunden
ist, das Mittel zum Befestigen an einem Fens-
ter-/Tarrahnmen aufweist, wobei das Bewe-
gungsumwandlungsmittel (9, 13) dazu geeignet
ist, die flexible Verbindung (10, 11) zwischen ei-
nervorderen und einer hinteren Endposition hin-
und herzubewegen, so dass, wenn die Achse
des Motors (16) in eine Richtung gedreht wird,
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die flexible Verbindung in das Gehause in die
hintere Endposition zuriickgezogen wird und
das Stiitzelement (1) zieht, und wenn die Achse
des Motors (16) in die entgegengesetzte Rich-
tung gedreht wird, die flexible Verbindung sich
Uber das Gehause hinaus in die vordere End-
position erstreckt und das Stitzelement (1)
schiebt.

Externe Vorrichtung zum automatischen Off-
nen/Schlielen eines Fensters oder einer Tir nach
Anspruch 1, dadurch gekennzeichnet, dass die
flexible Verbindung (10, 11) ist mit dem Stlitzelement
(1) mittels einer I6sbaren Verbindung (2, 22, 23) ver-
bunden ist, die es ermdglicht, die flexible Verbindung
vom Tragerelement zu trennen, wenn eine vorbe-
stimmte Zugkraft aufgebracht wird, die gréRer ist als
die Kraft, die erforderlich ist, um das Tragerelement
in montierter Arbeitsposition der Vorrichtung an das
Gehause zu ziehen.

Externe Vorrichtung zum automatischen Off-
nen/SchlieRen eines Fensters oder einer Tur nach
Anspruch 1 oder 2, dadurch gekennzeichnet, dass
die flexible Verbindung (10, 11) mit dem Mittel zur
Bewegungsumwandlung mittels einer I6sbaren Ver-
bindung (14) verbunden ist, die eine Trennung der
flexiblen Verbindung von dem Mittel zur Bewegungs-
umwandlung ermdglicht, wenn eine Druckkraft auf-
gebracht wird, die groRer ist als die Kraft zum Her-
ausschieben des Stiitzelements aus dem Gehause
in der montierten Arbeitsposition der Vorrichtung.

Externe Vorrichtung zum automatischen Off-
nen/SchlieRen eines Fensters oder einer Tir, nach
Anspruch 2 oder 3, dadurch gekennzeichnet, dass
die I6sbare Verbindung eine Magnetverbindung ist.

Externe Vorrichtung zum automatischen Off-
nen/Schliel3en eines Fensters oder einer Tiir geman
einem der vorhergehenden Anspriiche, dadurch
gekennzeichnet, dass die flexible Verbindung aus
einem flexiblen Draht (10) besteht, entlang dessen
zahlreiche starre wulstartige Elemente (11) aufgefa-
deltsind, wobei die wulstartigen Elemente (11) einen
zentralen Durchgangskanal fiir den flexiblen Draht
(10) aufweisen und aneinander angrenzen und sich
beriihren.

Externe Vorrichtung zum automatischen Off-
nen/SchlieRen eines Fensters oder einer Tur nach
Anspruch 5, dadurch gekennzeichnet, dass die
wulstartigen Elemente (11) in einem Querschnitt
quer zum Trogkanal eine kreisférmige, quadratische
oder andere regelmaRige polygonale Form haben
und im Querschnitt parallel zum Trogkanal auf bei-
den Seiten und an den Offnungen des Trogkanals
die Wilste abgerundete Vorspriinge oder Vertiefun-
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gen aufweisen, so dass die abgerundeten Vorsprin-
ge eines Wulstes mit den abgerundeten Vertiefun-
gen eines benachbarten Wulstes eine gemeinsame
Scharnierflache bilden, die die Biegung der flexiblen
Verbindung in mehr als eine Richtung definiert.

Externe Vorrichtung zum automatischen Off-
nen/Schliel3en eines Fensters oder einer Tir geman
einem der vorhergehenden Anspriiche, dadurch
gekennzeichnet, dass das bewegungsiibertragen-
de Mittel als Spindelgetriebe ausgebildet ist, das ei-
ne im Gehause frei in zwei Richtungen drehbar ge-
lagerte und mit der Drehachse des Schrittmotors
(16) verbundene Leitspindel (9) umfasst, auf der
Uber eine Motormutter (13) ein in einem geradlinigen
Fihrungskanal angeordnetes, eine Hin- und Herbe-
wegung ermdglichendes Kupplungselement (14)
angebracht ist, wobei ein Ende der flexiblen Verbin-
dung (10, 11) fest mit dem Kupplungselement (14)
verbunden ist.

Externe Vorrichtung zum automatischen Off-
nen/Schliel3en eines Fensters oder einer Tir geman
einem der vorhergehenden Anspriiche, dadurch
gekennzeichnet, dass sie auRerdem eindrahtloses
Kommunikationsmodul umfasst, das mit einer ent-
fernten Vorrichtung verbunden ist, wobei das Modul
mitder elektronischen Steuereinheit (12) des Motors
verbunden ist und geeignet ist, Daten an die entfern-
te Vorrichtung zu senden und Daten und Steuersig-
nale von dieser entfernten Vorrichtung zu empfan-
gen, um den Motor (16) zu steuern.

System zur Kontrolle und Verwaltung der Innen-
raumluftqualitatin einem Raum mit mindestens einer
Offnung, das Folgendes umfasst:

« eine Sensoreinheit (27) fur Innenraumluftpa-
rameter, die ein drahtloses Modul zum Senden
und Empfangen von Informationen und mindes-
tens einen Sensor aus der folgenden Gruppe
umfasst: einen Kohlendioxid- und/oder anderen
Gassensor, einen Feuchtigkeitssensor und ei-
nen Temperatursensor,

« einen Larmsensor mit einem drahtlosen Modul
zur Ubertragung von Informationen, der sich in
der Nahe der mindestens einen Rauméffnung
befindet,

+ mindestens eine automatische  Off-
nungs-/SchlieBvorrichtung (26) nach einem der
Anspriche 1 bis 8, die an der mindestens einen
Offnung des Raums angebracht ist und ein
drahtloses Modul zum Senden und Empfangen
von Informationen aufweist,

« einen Verwaltungsserver (28), der mindestens
einen Speicher, einen Prozessor, ein Datenein-
gabemodul, ein Zeitsteuerungsmodul und ein
Internetmodul umfasst, wobei der Verwaltungs-
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server mit der Sensoreinheit (27) fur Luftpara-
meter, mit dem Larmsensor zum Empfangen
von Daten und ferner mit der automatischen Off-
nungs-/Schlielvorrichtung (26) zum Senden
von Steuersignalen verbunden ist, wobei der
Verwaltungsserver (28) so beschaffen ist, dass
er die von den Sensoren erhaltenen Daten mit
vorgegebenen  Schwellenwerten  und/oder
Schwellenbereichen vergleicht, und wenn Wer-
te der Uberwachten Parameter unterhalb oder
oberhalb der jeweiligen Schwellenwerte
und/oder Schwellenbereiche und/oder zu einer
bestimmten Zeit, die von dem Zeitmessmodul
aufgezeichnetwird, liegen, der Verwaltungsser-
ver (28) angepasst ist, um ein Steuersignal an
die automatische Offnungs-/Schlievorrichtung
(26) zu senden, um das Offnen oder SchlieRen
der mindestens einen Offnung des Raums ein-
zuleiten.

System zur Kontrolle und Verwaltung der Innen-
raumluftqualitatin einem Raum mit mindestens einer
Offnung nach Anspruch 9, dadurch gekennzeich-
net, dass der Verwaltungsserver (28) Gber das In-
ternet mit der Sensoreinheit flr Luftparameter (27)
verbunden ist, und die Sensoreinheit fir Luftpara-
meter (27) wiederum Uber eine lokale drahtlose Ver-
bindung mit der automatischen
Offnungs-/SchlieRvorrichtung (26) verbunden ist.

System zur Kontrolle und Verwaltung der Innen-
raumluftqualitdtin einem Raum mit mindestens einer
Offnung nach Anspruch 9, dadurch gekennzeich-
net, dass der Larmsensor ein Teil der automati-
schen Offnungs-/SchlieRvorrichtung (26) ist.

System zur Kontrolle und Verwaltung der Innen-
raumluftqualitatin einem Raum mit mindestens einer
Offnung geméRk einem der Anspriiche 9 bis 11, da-
durch gekennzeichnet, dass der Managementser-
ver (28) Uber das Internet mit einem entfernten Kun-
dengerat (29) verbunden ist, auf dem eine Software-
Anwendung installiert ist, um Informationen zu tber-
tragen und Daten fiir Schwellenwerte und/oder Steu-
ersignale zu empfangen.

Verfahren zur Kontrolle und Steuerung der Innen-
raumluftqualitatin einem Raum mit mindestens einer
verschlieRbaren Offnung durch ein System nach ei-
nem der Anspriiche 9 bis 12,

wobei das System mindestens umfasst:

« eine Sensoreinheit (27) fir Innenraumluft-
parameter, die ein drahtloses Modul zum
Senden und Empfangen von Informationen
und mindestens einen Sensor aus der fol-
genden Gruppe umfasst: einen Kohlendio-
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xid- und/oder anderen Gassensor, einen
Feuchtigkeitssensor und einen Tempera-
tursensor,

» einen Larmsensor mit einem drahtlosen
Modul zur Ubertragung von Informationen,
der sich in der Nahe der mindestens einen
Raumdéffnung befindet,

+ mindestens eine automatische Off-
nungs-/SchlieBvorrichtung (26) nach einem
der Anspriiche 1 bis 8, die an der mindes-
tens einen Raumoéffnung angebrachtistund
ein drahtloses Modul zum Senden und
Empfangen von Informationen aufweist,

+ einen Verwaltungsserver (28), der min-
destens einen Speicher, einen Prozessor,
ein Dateneingabemodul, ein Zeitsteuermo-
dul und ein Internetmodul umfasst, wobei
der Verwaltungsserver mit der Sensorein-
heit (27) fir die Luftparameter, mit dem
Larmsensor zum Empfangen von Daten
und auBerdem mit der automatischen Off-
nungs-/SchlieBvorrichtung (26) zum Sen-
den von Steuersignalen verbunden ist,

das Verfahren umfasst:

« Einrichtung in dem Verwaltungsserver
(28):

o mindestens einen Schwellenwert
und/oder Schwellenwertbereich fir je-
den der Uberwachten Parameter, wie
beispielsweise, aber nicht beschrankt
auf: Temperatur, Kohlendioxidkonzen-
tration, Luftfeuchtigkeit, Larmpegel,
und/oder

o eine bestimmte Stunde des Tages
oder eine Zeitintervalle;

+ Empfangen im Verwaltungsserver (28)
und Vergleichen der aktuellen Werte der
Uberwachten Parameter von den Sensoren
der Sensoreinheit (27) mitden eingestellten
Schwellenwerten;

+ Ubermittlung eines Steuersignals vom
Verwaltungsserver (28) an die automati-
sche Offnungs-/SchlieRvorrichtung (26) bei
Abweichung von den Schwellenwerten
und/oder Schwellenwertbereichen
und/oder bei Eintreten der festgelegten
Stunde oder Ablauf der vorgegebenen Zei-
tintervalle mit Anweisungen zum Offnen
oder SchlieBen mindestens einer Offnung
des Raumes.

14. Verfahren nach Anspruch 13, dadurch gekenn-

zeichnet, dass die Uberwachten Parameter nach
Prioritdt geordnet werden, um das Steuersignal fur
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die automatische Offnungs-/SchlieRvorrichtung zu
bestimmen.

Revendications

Dispositif extérieur d’ouverture/fermeture automati-
que d’'une fenétre ou d’'une porte, constitué d’un boi-
tier avec un moyen de montage (3) pour une fixation
immobile a un chassis ou a un cadre de fenétre/por-
te, dans lequel sont disposés a l'intérieur du bottier :

* un moteur pas-a-pas (16) avec une unité de
commande électronique (12) comprenant un pi-
lote et un contréleur avec un microprocesseur
adapté pour fournir des impulsions de signaux
de commande pour la direction, la vitesse et le
rythme de rotation du moteur, et avec un moyen
de connexion (18) a une source de puissance
(18),

* un moyen de transformation du mouvement
de rotation du moteur en un mouvement linéaire
(9, 13),

* une liaison flexible étendue (10, 11) qui est
rigide suivant sa direction d’extension and flexi-
ble suivant plus d’'une direction transversale a
son extension, les dites directions s’étendant
dans des plans différents, la liaison flexible étant
installée dans une rainure de guidage (30) a l'in-
térieur du boitier avec au moins une section in-
curvée pour changer la direction du mouvement
de la liaison flexible, dans lequel dispositif une
extrémité de la liaison flexible étant reliée au
moyen de transformation de mouvement et
l'autre extrémité de la liaison flexible passant
librement a travers une ouverture dans le boitier
et étant relié a un élément de support (1) qui
comporte un moyen de fixation au cadre de la
fenétre/porte, dans lequel dispositif le moyen de
transformation de mouvement (9, 13) estadapté
pour déplacer la liaison flexible (10, 11) récipro-
quemententre I'extrémité avant et 'extrémité ar-
riere en position finale de sorte que quant I'axe
du moteur (16) tourne suivantun sens, la liaison
flexible est rétractée a I'intérieur du boitier vers
la positionfinale de I'extrémité arriére ettire I'élé-
ment support (1), et quand I'axe du moteur (16)
tourne en sensinverse, la liaison flexible s’étend
au-dela du boitier vers la position finale de I'ex-
trémité avant et pousse I'élément support (1).

2. Dispositif extérieur d’ouverture/fermeture automati-

que d’'une fenétre ou d’'une porte selon la revendi-
cation 1, caractérisée en ce que la liaison flexible
(10, 11) est connectée a I'élément support (1) au
moyen d’un raccord amovible (2, 22, 23), autorisant
la liaison flexible a étre séparée de I'élément support
(1) lorsqu’est appliquée une force de traction prédé-
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terminée supérieure a la force requise de traction de
I’élément support (1) vers le boitier en position de
travail de montage du dispositif.

Dispositif extérieur d’ouverture/fermeture automati-
que d’une fenétre ou d’une porte selon les revendi-
cations 1 ou 2, caractérisé en ce que la liaison flexi-
ble (10, 11) est connectée au moyen de transforma-
tion de mouvement par un raccord amovible (14),
autorisant une séparation de la liaison flexible du
moyen de transformation de mouvement lorsqu’est
appliquée une force de compression supérieure a la
force de poussée de I'élément support (1) hors du
boitier en position de travail de montage du dispositif.

Dispositif extérieur d’ouverture/fermeture automati-
que d’une fenétre ou d’une porte selon les revendi-
cations 2 ou 3, caractérisé en ce que le raccord
amovible est un raccord magnétique.

Dispositif extérieur d’ouverture/fermeture automati-
que d’'une fenétre ou d’une porte selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce que la liaison flexible se compose d’'un
cable flexible (10) le long duquel sont enfilés de nom-
breux éléments conformés en perles (11), lesdits
éléments en forme de perles (11) ayant un canal
central évidé de passage du céable flexible (10) et
sont en contact adjacent les uns contre les autres.

Dispositif extérieur d’ouverture/fermeture automati-
que d’'une fenétre ou d’'une porte selon la revendi-
cation 5, caractérisé en ce que les éléments con-
formés en perles (11) suivant une section transver-
sale du canal évidé ont une forme circulaire, carré
ou autre forme réguliére polygonale et suivant une
section paralleéle au canal évidé au deux cotés et aux
ouvertures du canal évidé, les perles ont des protu-
bérances ou des bossages arrondis , de sorte que
les protubérances arrondies d’'une perle avec les
bossages arrondis d’une perle adjacente forme une
surface d’articulation commune définissant la cour-
bure de laliaison flexible suivant plus d’une direction.

Dispositif extérieur d’ouverture/fermeture automati-
que d’'une fenétre ou d’une porte selon l'une quel-
conque des revendications précédentes, caractéri-
sé en ce que le moyen de transformation de mou-
vement est agencé en une roue dentée qui com-
prend une vis de guidage (9) montée dans le boitier
en rotation libre suivant deux directions etraccordée
a l'axe de rotation du moteur pas-a-pas (16), et sur
une dite vis (9) est monté un élément de couplage
(14) via un écrou de moteur (13), positionné dans
un canal de guidage rectiligne qui permet un mou-
vement réciproque, dans lequel une extrémité de la
liaison flexible (10, 11) est fermement relié au dit
élément de couplage (14).



27

Dispositif extérieur d’ouverture/fermeture automati-
que d’'une fenétre ou d’'une porte selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce qu’il comporte en outre un module de com-
munication sans fil qui est connecté avec un dispo-
sitif distant, ledit module étant connecté a l'unité de
commande électronique (12) du moteur et étant
adaptée a I'envoi de données et a la réception de
données et des signaux de commande depuis ledit
dispositif distant pour commander le moteur (16).

Systeme de controle et de gestion de la qualité de
I'air dans un local avec au moins une ouverture qui
comporte :

* une unité de détection (27) des paramétres de
I'air intérieur comprenant un module sans fil de
transmission et de réception d’informations et
au moins un capteur du groupe suivant : un cap-
teur de dioxyde de carbone et/ou autre capteur
de gaz, un capteur d’humidité et un capteur de
température,

* une capteur de bruit avec un module sans fil
de transmission et de réception d’informations
placé a proximité de ladite au moins une ouver-
ture du local,

» au moins un dispositif d’ouverture/fermeture
(26), selon I'une quelconque des revendications
1 a 8, fixé a ladite au moins une ouverture du
local avec un module sans fil de transmission et
de réception d’informations,

* un serveur de gestion (28) comprenant au
moins une mémoire, un processeur, un module
d’entrée de données, un module de commande
chronométrique, et un module Internet, ledit ser-
veur de gestion étant connecté a l'unité de dé-
tection (27) des parametres de I'air, au capteur
de bruit pour recevoir des données, et connecté
en outre au dispositif d’ouverture/fermeture
automatique (26) pour envoyer des signaux de
commande, dans lequel le serveur de gestion
(28) est adapté a comparer les données obte-
nues depuis les capteurs avec des valeurs seuil
prédéterminées et/ou des plages de seuils, et
lorsque les valeurs des parametres surveillés
sontinférieures ou supérieures aux valeurs seuil
respectives et/ou au plages de seuil et/ou a un
certain moment, enregistrées par le module
chronométrique, le serveur de gestion (28) est
adapté pour envoyer un signal de contréle au
dispositif d’ouverture/fermeture automatique
(26), pour engager I'ouverture ou la fermeture
de la dite au moins une ouverture du local.

10. Systéeme de contréle et de gestion de la qualité de

'air dans un local avec au moins une ouverture ,
selon la revendication 9, caractérisé en ce que le
serveur de gestion (28) est connecté via Internet a
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I'unité de détection des parameétres de l'air (27), et
I'unité de détection des parameétres de l'air (27) a
son tour est connectée au dispositif d’ouverture/fer-
meture automatique (26) via une connexion sans fil
locale.

Systeme de contréle et de gestion de la qualité de
I'air dans un local avec au moins une ouverture ,
selon la revendication 9, caractérisé en ce que le
capteur de bruit est participant du dispositif d’ouver-
ture/fermeture automatique (26).

Systeme de contréle et de gestion de la qualité de
I'air dans un local avec au moins une ouverture ,
selon I'une quelconque des revendications 9 a 11,
caractérisé en ce que le serveur de gestion (28)
est connecté via Internet a un appareil client distant
(29), qui a une application logicielle installée, pour
transmettre des informations et recevoir des don-
nées de valeurs de seuil and/or de signaux de com-
mande.

Procédé de contrble et de gestion de la qualité de
Iair intérieur dans unlocal avec au moins une ouver-
ture fermable via un systéme, selon les revendica-
tions9a 12,

le systéme comprenant au moins :

* une unité de détection (27) de parametres
intérieurs comprenant un module sans fil de
transmission et de réception d’informations
et au moins un capteur du groupe suivant :
un capteur de dioxyde de carbone et/ou
autre capteur de gaz, un capteur d’humidité
et un capteur de température,

* un capteur de bruit avec un module sans
fil de transmission et de réception d’infor-
mations placé a proximité de ladite au moins
une ouverture du local,

» au moins un dispositif d’'ouverture/ferme-
ture (26), selon'une quelconque desreven-
dications 1 a 8, fixé a ladite au moins une
ouverture du local avec un module sans fil
de transmission et de réception d’informa-
tions,

« un serveur de gestion (28) comprenant au
moins une mémoire, un processeur, un mo-
dule d’entrée de données, un module de
commande chronométrique et un module
Internet, ledit serveur de gestion étant con-
necté a l'unité de détection (27) des para-
meétres de I'air, au capteur de bruit pour la
réception de données, et en outre connecté
au dispositif d’'ouverture/fermeture automa-
tique (26) pour envoyer des signaux de
commande,
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le procédé comprenant :
« configurer dans le serveur de gestion (28) :

o au moins un seuil et/ou une plage de
seuils pour chacun des parameétres sur-
veillés, tels que sans étre exclusif : la
température, la concentration de dioxy-
de de carbone, 'humidité de I'air, le ni-
veau de bruit et/ou,

o une certaine heure du jour ou un in-
tervalle de temps ;

* recevoir par le serveur de gestion (28) et
comparer les valeurs courantes des para-
meétres surveillés par les capteurs de l'unité
de détection (27) avec le groupe de valeurs
de seuils ;

* soumettre, lorsqu’un écartdes seuils et/ou
des plages de seuils, et/ou dés que I'heure
spécifiée advient ou a I'expiration de l'inter-
valle de temps prédéfini, un signal de com-
mande par le serveur de gestion (28) au dis-
positif d’ouverture/fermeture automatique
(26) de consignes d’ouverture ou de ferme-
ture de ladite au moins une ouverture du
local.

14. Procédé selon la revendication 13, caractérisé en
ce que les paramétres surveillés sont classés par
priorité pour déterminer le signal de commande au
dispositif d’'ouverture/fermeture automatique.
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Fig. 1.3
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Fig. 3
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Fig. 7
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