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Description
FIELD OF THE INVENTION

[0001] The invention relates to a field of devices for
ventilation, and in particular, a device with a roof turbofan
and an air tank with a turbofan thereof to increase the
functionality of a roof turbofan.

THE RELATED ART

[0002] The presentinvention providesadevice for ven-
tilation with increased functionality with a roof turbofan
that can ensure the required air exchange inside the
building and even when the wind does not rotate the roof
turbofan sufficiently or completely due to the reduced
speed.

[0003] A new device with increased functionality for
extracting the air from a building with a roof turbofan, an
isobaric tank of variable volume and a turbofan thereof
additionally has an axis and a clutch of the roof turbofan
through which a torque of the roof turbofan rotated by
the wind is transmitted to a multi-stage gear transmission.
When the gear transmission is actuated, a cable / wire
is driven on an output axis through a pulley to lift an iso-
baric air tank weight of variable volume and the air is
sucked through an air intake valve to fillthe air tank. When
the maximum volume of the air tank is reached, the air
suction is stopped, the valve closes due to its weight, the
isobaric air storage tank weight is released to fall freely,
so that the compressed air in the air tank starts supplying
the air to the compressed air driven turbofan which ro-
tates and extracts the air from the room because of com-
pressed air, thus ensuring ventilation of the room in the
absence of the wind and when the roof turbofan does not
rotate.

[0004] Thistechnical solution does notrequire external
energy, the structure is simple, the solution is easy to
implement.

[0005] Document LT 6613 B (published on 10 April
2019) provides a technical solution where the said roof
turbofan ensures ventilation of the air of the room in the
absence of the wind, using an air tank of constant volume
(isochoric) or of constant pressure (isobaric). The cited
document provides a solution where the use of a revers-
ible compressor results in a limited ability to achieve the
required pressure and a low operating efficiency when
operating in a reverse manner. There is no technical so-
lution for ensuring the required ventilation without a re-
verse compressor when the wind does not rotate the roof
turbofan sufficiently or completely due to its reduced
speed.

[0006] The cited solution of the related art is charac-
terized by the following deficiencies:

- Therequired pressure in the air tank is not reached
and the potential of having the required pressure in
the air tank is limited;
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- Inefficient operation is avoided by rotating the roof
turbofan with a reverse compressor (rotation of the
roof turbofan using a compressor is inefficient);

- An inefficient system for transferring energy to the
air tank will result in higher losses for the air tank.

[0007] Thisinvention provides a technical solution that
does not have the above deficiencies.

SUMMARY OF THE INVENTION

[0008] This invention provides a technical solution - a
structure of a device with a roof turbofan and an air tank
and a turbofan thereof to increase the functionality of the
roof turbofan, i. e. allowing the air exchange inside the
building for a certain period when the wind does not rotate
the roof turbofan. The structure of the present invention
comprises at least the following elements: a roof turbo-
fan, an axis, which can be connected through a clutch to
a multi-stage gear transmission which is connected to an
isobaric air tank weight of variable volume through a ca-
ble passing through a pulley. If the air change created
by the turbofan rotated by the wind inside the building is
higher than required at the time, the turbofan is connected
through the clutch to the multi-stage gear transmission
that is activated and starts lifting the isobaric air tank
weight, thus increasing the volume of the air tank to its
maximum possible volume. When the air tank is filled
with the air, the air can be released at a time when the
wind does not rotate the roof turbofan sufficiently or com-
pletely, and the building does not achieve the required
air exchange and proper ventilation. The air is released
from the air tank when the isobaric air tank weight if re-
leased to fall freely, the compressed air is released
through the compressed air driven turbofan, which sucks
the air from the building, thereby ensuring the air circu-
lation inside the building.

[0009] The present invention with a roof turbofan and
an compressed air driven turbofan ensures the required
air exchange, ventilation for a certain period when the
wind does not rotate the roof turbofan sufficiently or com-
pletely due to its reduced speed. The present invention
does not require an external power source and does not
use expensive, short-lived batteries.

BRIEF DESCRIPTION OF DRAWINGS

[0010] Figure 1 depicts a schematic, principal view of
a structure of a device with an isobaric air tank presented
herein.
[0011] Description of numbers marked in the figure:
1 - isobaric air storage tank of variable volume;

2 - roof turbofan;

3 - axis, shaft connecting a turbofan and a clutch;
4 - clutch;

5 - multi-stage gear transmission;

6 - building, room;
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7 - air intake openings of the building;
8 - isobaric air tank weight;

9 - pulley;

10 - compressed air driven turbofan;
11 - air outlet;

12 - cable;

13 - air exhaust pipe;

14 - air intake valve.

[0012] The presented figure is more illustrative, scale,
proportions and other aspects do not necessarily corre-
spond to a real technical solution.

THE PREFERRED EMBODIMENTS

[0013] A roof turbofan mounted on the roof of the build-
ing and connected to openings through which the air is
extracted from the building is rotated by the wind. When
the wind rotates the roof turbofan, it extracts the air from
the building through the air outlet opening. When the air
is extracted from the building by the roof turbofan, the
pressure inside the building decreases, thereby the air
intake through the air inlet openings, for example, open
windows, doors, leaks of the building, dedicated air inlet
openings, etc., increases. In this way, the air exchange
is created inside the building, the required level of venti-
lation is maintained. When the wind does not rotate the
turbofan sufficiently or completely, the air is not extracted
from the building or is extracted insufficiently, the air ex-
change decreases, the building is ventilated insufficient-
ly, or it is not ventilated at all. Usually, the roof turbofan
is not connected to any external power sources, so if the
wind does not rotate the turbofan properly, the air ex-
change inside the building decreases, the amount of ven-
tilated air decreases and the air quality inside the building
deteriorates. The present invention solves a technical
problem by at least temporarily ensuring an increase in
the air exchange of the roof turbofan inside the building
when the wind does not rotate the turbofan sufficiently
or completely due to its reduced speed.

[0014] In the present invention, a multi-stage gear
transmission is used. The main purpose of this gear
transmission is to convert a high speed and a low torque
of the roof turbofan into a low speed and a high torque
to lift the isobaric air tank weight. This device not only
converts the speed and force but also it lifts the isobaric
air tank weight and, when necessary, releases the iso-
baric air tank weight to fall freely.

[0015] The present invention provides a new device
with increased functionality with a roof turbofan (2), an
isobaric air storage tank (1) of variable volume with an
compressed air driven turbofan (10), which ensures the
greater air exchange when the wind does not rotate the
roof turbofan (2) sufficiently or completely due to its re-
duced speed (Figure 1). The device with increased func-
tionality comprises at least the following components
(Figure 1):
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- the roof turbofan (2) which extracts the air from the
building (6) when it is rotated by the wind,

- the shaft (3) connecting the roof turbofan (2) and the
clutch (4),

- the clutch (4) connected to the multi-stage gear
transmission (5),

- the multi-stage gear transmission (5) which is con-
nected by the cable (12) passing through the pulley
(9) to the isobaric air tank weight (8) and, if neces-
sary, lifts the isobaric air tank weight (8) upwards
until the maximum volume of the air storage tank (1)
is reached,

- the pulley (9) through which the cable (12) connect-
ing the multi-stage gear transmission (5) to the iso-
baric air tank weight (8) passes;

- the isobaric air tank weight (8) which is lifted by the
cable (12) when the roof turbofan (2) is driven by the
wind and in the absence of wind the isobaric air tank
weight (8) is released to fall and compresses the air
in the air storage tank (1),

- the air storage tank (1) where the air is accumulated
through the air intake valve (14) and, if necessary,
when the wind does not rotate the roof turbofan (2),
the air from the air storage tank (1) is released
through the compressed air driven turbofan (10),

- the air tank intake valve (14) through which the air
is sucked from the environment to the air storage
tank (1) when the isobaric air tank weight (8) is lifted.
The air can be sucked into the air storage tank (1)
from the room where the air storage tank (1) is, from
another room or from the outside by using a nozzle
which is tightly connected to the air storage tank (1)
and the air intake valve (14) is mounted at its other
end,

- the compressed air driven turbofan (10) through
which the compressed air coming out of the air stor-
age tank (1) sucks the air from the building (6) and
releases it through the air outlet (11),

- the air outlet (11) through which the air is released
to the outside,

- the cable (12) passing through the pulley (9) and
attached to the isobaric air tank weight (8);

- theexhaust pipe (13), its one endis tightly connected
to the air storage tank (1) and the other end is con-
nected to the air outlet (11) or the compressed air
driven turbofan (10) adjacent thereto;

- other components.

[0016] Inthe presentinvention, the air storage tank (1)
is designed to store and release the energy when the
energy is accumulated in the form of compressed air.
The air storage tank (1) can be installed both inside and
outside the building. In the present invention, the air stor-
age tank (1) is a volume of air surrounded by a certain
mechanically rigid material, having two holes, openings
or other structural solution for air inlet and outlet. The air
storage tank (1) may be made of mechanically rigid ma-
terials capable of withstanding the given air pressure,



5 EP 3 764 005 B1 6

such as various metals, plastics, or other materials hav-
ing similar physical, chemical properties. The most im-
portant requirement for the material of the air storage
tank (1) is that the material must be air-proof and water-
proof. The structure of the air storage tank (1) must also
ensure the complete leak-tightness of the air storage tank
(1). In the present invention, the air storage tank (1) of
constant pressure, variable volume (isobaric) is used.
The air storage tank (1) is capable of varying its volume
at a given internal air pressure. In the present invention,
the most commonly used structure is whereby the side
walls of the air storage tank (1) can deform, change the
shape without losing its tightness. The air storage tank
(1) has a structural element for creating the air pressure
inside the air storage tank (1): an isobaric air tank weight
(8) of a certain weight is placed on the upper part of the
air storage tank (1), which creates the internal air pres-
sure in the air storage tank (1). In a particular case, walls
of the air storage tank (1) may be flexible and the air
storage tank (1) itself may be placed underwater, in which
case the internal pressure in the air storage tank (1) is
created by the water surrounding the air storage tank (1).
Usually one roof turbofan (2) is connected to one air stor-
age tank (1) but more than one roof turbofan (2) can be
connected to one air storage tank (1).

[0017] The roof turbofan (2) is a device designed to
extract the air from the building (6). The roof turbofan (2)
does not require an external power source, the roof tur-
bofan (2) is powered by the wind. The amount of the air
extracted by the roof turbofan (2) depends on the energy
supplied by the wind to the roof turbofan (2). Usually, the
roof turbofan (2) is placed on the roof of the building (6)
butin other cases it can also be placed elsewhere on the
outside of the building (6). The roof turbofan (2) is con-
nected to the air outlet or other structural element that
communicates with the air inside the building (6), i. e.
capable of extracting the air from the building (6). As usu-
al, the roof turbofan (2) is not rigidly mechanically con-
nected to other elements of the building, the roof turbofan
(2) is attached to the air outlet so that it can rotate freely
about its axis of rotation. In the present invention, the
shaft (3) is attached to the axis of rotation of the roof
turbofan (2) around which the roof turbofan (2) rotates.

[0018] Inthe presentinvention, the axis, shaft (3) is an
elongated element made of a mechanically rigid material,
such as metal, plastic, or other material having similar
physical properties. The length of the shaft (3) may be
selected with respect to the structure of the device of the
present invention with increased functionality with the
roof turbofan, features of the building (6), and other as-
pects. The roof turbofan (2) has one shaft (3). The pur-
pose of the shaft is to connect the roof turbofan (2) and
the clutch (4). The shaft (3) mechanically connects the
roof turbofan (2) and the clutch (4).

[0019] The clutch (4), connection mechanism is at-
tached to the other end of the shaft (3), than the roof
turbofan (2). The clutch (4) in the whole structure of the
present invention is for connecting or disconnecting the
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shaft (3) of the roof turbofan (2) to the multi-stage gear
transmission (5). In the present invention, the clutch (4)
is a mechanical or electromechanical device. As men-
tioned, one axis of the clutch (4) is attached to the roof
turbofan (2) and the other axis is attached to the multi-
stage gear transmission (5). In addition to the aforesaid
axes, the clutch (4) has a controlling element which con-
nects or disconnects different axes of the clutch (4). The
said controlling mechanism may be mechanical, i. e. the
clutch (4) is connected or disconnected under mechan-
ical force (e. g. ratio of gravity and centrifugal force). In
another embodiment of the present invention, the con-
trolling element of the clutch (4) may be electromechan-
ical, i. e. the clutch (4) disconnects or connects axes de-
pending on the electrical signal that controls the opera-
tion of the clutch (4). The said controlling electrical signal
is transmitted to the control mechanism of the clutch (4)
from the ventilation system of the building or from other
systems determining the need for ventilation inside the
building.

[0020] The clutch (4) mechanically connects or discon-
nects the roof turbofan (2) to the multi-stage gear trans-
mission (5). The mechanism of the multi-stage gear
transmission (5) is connected to the isobaric air tank
weight (8) through the cable (12) and the pulley (9), which
is attached to the ceiling of the building (6) or another
element above the tank.

[0021] In the present invention, the multi-stage gear
transmission (5), incoming transmission shaft attached
to the clutch (4) that transmits the generated speed and
force from the roof turbofan (2) to the multi-stage gear
transmission (5) is used. The transmission (5) converts
a high speed and a low torque generated by the roof
turbofan (2) on the output axis of the transmission (5)
into a low speed and a high torque. This energy conver-
sion is done using a gear system. An element on which
the cable (12) is driven (this element is an integral part
of the transmission)is mounted on the output of the trans-
mission (5). When the transmission (5) drives the cable
(12) on the output, it lifts the isobaric air tank weight (8)
of the air storage tank (1) and also increases the volume
of the air storage tank (1). When the volume of the air
storage tank (1) is increased, the air intake valve (14)
opens in the air storage tank (1). The air intake valve (14)
is a device through which room air enters the air storage
tank (1). When the isobaric air tank weight (8) of the air
storage tank (1) is lifted to the desired height (depends
on the default settings), the clutch (4) is disconnected
and the multi-stage gear transmission (5) stops lifting the
isobaric air tank weight (8), the air intake valve (14) closes
due to its weight. When there is insufficient ventilation in
the building (6), the the isobaric air tank weight (8) is
released to fall freely, thereby reducing the volume of the
air storage tank (1) and compressing the air which is di-
rected through the air exhaust pipe (13) to the com-
pressed air driven turbofan (10). The compressed air ro-
tates the compressed air driven turbofan (10), which
starts to release the air from the building (6). This acti-
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vates the air exchange in the building (6). When the the
isobaric air tank weight (8) reaches its lowest position
the compressed air driven turbofan (10) stops.

[0022] The pulley (9) is a device consisting of a part
fixedly attached to another object and a circular movable
part rotating about its axis which is connected to the fixed
part of the pulley (9). The cable (12) which is pulled to
one side or the other by rotating the circular movable part
around its axis is on the outside of the circular movable
part of the pulley (9). The pulley (9) connects the multi-
stage gear transmission (5) through the cable (12) to the
isobaric air tank weight (8). The pulley (9) is attached to
the ceiling of the room or building (6). The pulley (9) can
be made of various materials (metal, wood, plastic, etc.)
which provide the pulley (9) with rigidity and allow the
cable (12) to be driven around the pulley (9).

[0023] The cable (12) is a wire, rope, synthetic cable
or other flexible and rigid natural or synthetic material,
one end of whichis attached to the multi-stage gear trans-
mission (5) and the other end is attached to the isobaric
air tank weight (8). The pulley (8) is between the multi-
stage gear transmission (5) and the isobaric air tank
weight (8), the cable (12) is connected to the circular
movable part of the pulley (9). In this way, when the iso-
baric air tank weight (8) rises or descends, the circular
movable part of the pulley (9) rotates about its axis, the
cable (12) is pulled up or down, thereby transmitting the
movement of the isobaric air tank weight (8) to the multi-
stage gear transmission (5).

[0024] The air intake valve (14) is a device for intro-
ducingroom airinto the air storage tank (1). The air intake
valve (14) can supply the air of the room (6) where the
air storage tank (1) is installed. The air can also enter the
air storage tank (1) from another environment (from other
room or outside). When the air intake valve (14) is in-
stalled outside the room (6), the air intake valve (14) is
connected to the air storage tank (1) through a pipe. The
pipe can be made of different materials (glass, plastic,
rubber, metal, etc.). When the air tank weight (8) is lifted,
the pressure in the air storage tank (1) falls below the
atmospheric pressure, therefore the air intake valve (14)
opens. When the maximum volume of the air storage
tank (1) is reached and the pressure in the air storage
tank (1) equals the ambient air where the inlet valve (14)
is, the air inlet valve (14) closes due to its weight. The air
intake valve (14) is closed when the air is released from
the air storage tank (1) through the air exhaust pipe (13).
[0025] The compressed air driven turbofan (10) is a
device having a fixed part which is attached to the building
(6) and a rotatable part which does not rotate when there
is no airflow and starts to operate when the compressed
air enters into it. One end of the compressed air driven
turbofan (10) is connected to the air exhaust pipe (13)
and the other end is connected to the air outlet (11). The
compressed air driven turbofan (10) does not require
electricity to operate. The compressed air driven turbofan
(10) is actuated when the isobaric air tank weight (8) falls
down and the compressed air enters the compressed air
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driven turbofan (10) through the pipe connecting the air
storage tank (1) to the compressed air driven turbofan
(10). When the compressed air driven turbofan (10) is
activated, the air (6) is released from the building (6)
through the air outlet (11).

[0026] The air outlet (11) is an opening in the roof of
the building (6), a hole having walls and a cover through
which the air from the inside of the building (6) is released
to the outside.

[0027] The air exhaust pipe (13) is a hollow element
connecting the air storage tank (1) to the compressed air
driven turbofan (10). The exhaust pipe (13) can be made
of various materials (metal, plastic, etc.) and must be air-
proof. The air is supplied through the air exhaust pipe
(13) from the air storage tank (1) to the compressed air
driven turbofan (10). The exhaust pipe (13) is tightly con-
nected to the air storage tank (1) and its other end is
directed to the compressed air driven turbofan (10) in the
air outlet (11) or near to it.

[0028] The air enters the building (6) through the air
intake openings (7) of the building and is released
through the compressed air driven turbofan (10) having
the air outlet (11) and through the roof turbofan (2). Thus,
in the present invention, the device has two turbofans:
through which the air is released from the building. The
air is released through the roof turbofan (2) when the
wind blows, and the air is released through the com-
pressed air driven turbofan (10) when the wind does not
blow. The air intake openings (7) of the building can be
open or leaking windows, doors, cracks due to the leak
in the structure of the building, specially installed air sup-
ply ducts, etc.

[0029] The device may also have other elements re-
quired to perform its function.

[0030] When the wind rotates the roof turbofan (2), the
roof turbofan (2) reduces the air pressure inside the build-
ing (6), extracts the air from the building (6), thereby in-
tensifying the air exchange and improving ventilation in-
side the building (6). As the roof turbofan (2) extracts the
air from the building (6), the air from the outside of the
building (6) enters the building (6) through the air intake
openings (7) of the building. If the roof turbofan (2) rotates
faster than necessary to achieve the appropriate air ex-
change, the torque of the roof turbofan (2) is transmitted
to the multi-stage gear transmission (5) through the shaft
(3) and clutch (4). When the multi-stage gear transmis-
sion (5) is actuated, the cable (12) is driven on the output
axis of the shaft (3) to lift the isobaric air tank weight (8).
When the air tank weight (8) is lifted into the air storage
tank (1), the air is sucked through the air inlet valve (14)
until the maximum volume of the air storage tank (1) is
reached. In this way, the air tank accumulates the poten-
tial energy. When the wind does not rotate the roof tur-
bofan (2) sufficiently or completely due to the reduced
speed and the building (6) requires the air exchange, the
isobaric air tank weight (8) is released to fall. When the
isobaric air tank weight (8) falls down, it compresses the
air in the air storage tank (1) and the air is released
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through the compressed air driven turbofan (10) and the
air outlet (11). The air coming out of the air storage tank
(1) sucks the air, thereby ensuring the air exchange in
the building (6).

[0031] The method of operation of the device de-
scribed above has the following steps (Fig. 1):

- the wind rotates the roof turbofan (2);

- theroof turbofan (2) extracts the air from the building
(6) to the outside;

- thefresh air enters the building (6) through air intake
openings (7) of the building;

- when the roof turbofan (2) starts rotating faster than
required to provide the required ventilation, the
torque of the roof turbofan (2) is transmitted to the
multi-stage gear transmission (5) through the shaft
(3) and clutch (4);

- the multi-stage gear transmission (5) converts from
a high speed and a low torque to a low speed and a
high torque, which allows the isobaric air tank weight
(8) to be lifted;

- when the isobaric air tank weight (8) is lifted to the
maximum (as planned in the structure), the air stor-
age tank (1) is filled with the air through the air intake
valve (14);

- theclutch (4) disconnects the shaft (3) from the multi-
stage gear transmission (5);

the isobaric air tank weight (8) is released to fall;

when the air tank weight (8) falls, it compresses the

air in the air storage tank (1);

- the airbeing compressed enters the compressed air
driven turbofan (10) through the air exhaust pipe (13)
and starts rotating;

- rotating compressed air driven turbofan (10) sucks

the air from the building (6) which is released through

the air outlet (11);

when the isobaric air tank weight (8) reaches the

lowest position, the compressed air driven turbofan

(10) stops operating.

[0032] In order toillustrate and describe the invention,
the description of the preferred embodiments is present-
ed above. This is not a detailed or restrictive description
to determine the exact form or embodiment. The above
description should be viewed more than the illustration,
not as a restriction. It is obvious that specialists in this
field can have many modifications and variations. The
embodiment is chosen and described in order to best
understand the principles of the present invention and
their best practical application for the various embodi-
ments with different modifications suitable for a specific
use or implementation adaptation. The scope of the in-
vention is defined by the appending claims, where mod-
ifications may be made without deviating from the scope
of this invention as defined by said appending claims.
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Claims

1.

A device for extracting the air from a building with a
roof turbofan (2) comprising:

- a roof turbofan (2),

- an air storage tank (1),

- a clutch (4),

- a shaft (3) connecting the turbofan (2) and the
clutch (4), characterized in that the air storage
tank (1) comprising,

- an isobaric air tank weight (8);
- an air intake valve (14)
- an air exhaust pipe (13), and

the device furthermore comprising:

- a multi-stage gear transmission (5) con-
nected to the shaft (3) and connected by a
cable (12) passing through a pulley (9) to
the isobaric airtank weight (8) for converting
ahigh speed and alow torque to alow speed
and a high torque allowing the isobaric air
tank weight (8) to be lifted,

-acompressed air driven turbofan (10) con-
nected to the air exhaust pipe (13),

- an air outlet (11) of the compressed air
driven turbofan (10).

The device for extracting the air from the building
according to claim 1, characterized in that the com-
pressed air driven turbofan (10) is placed behind the
air exhaust pipe (13) at the other end of the air ex-
haust pipe (13) other than the air storage tank (1),
and has a connection with the ambient air.

The device for extracting the air from the building
according to the preceding claims, characterized in
that the air outlet (11) comprises, among other ele-
ments, an opening through which the air is released
from the building (6).

The device for extracting the air from the building
according to the preceding claims, characterized in
that the exhaust pipe (13) is tightly connected to the
air storage tank (1) and the other end of the air ex-
haust pipe (13)is directed to the compressed air driv-
en turbofan (10) in the air outlet (11) or near to it.

The device for extracting the air from the building
according to the preceding claims, characterized in
that the roof turbofan (2) is mechanically connected
through the shaft (3) and the clutch (4) to the multi-
stage gear transmission (5) which converts a high-
speed and low-torque rotation of the roof turbofan
(2) into a low-speed, high-torque rotation.
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The device for extracting the air from the building
according to the preceding claims, characterized in
that the pulley (9) is attached above the air storage
tank (1).

The device for extracting the air from the building
according to the preceding claims, characterized in
that the air intake valve (14) is attached to the air
storage tank (1).

The device for extracting the air from the building
according to the preceding claims, characterized in
that the cable (12) which extends through the pulley
(9) and is attached to the isobaric air tank weight (8)
is attached to the output axis of the multi-stage gear
transmission (5).

A method of extracting the air from the building using
the device according to the preceding claims having
the following steps:

- the wind rotates the roof turbofan (2);

- the roof turbofan (2) extracts the air from the
building (6) to the outside;

- the fresh air enters the building (6) through air
intake openings (7) of the building;

- when the roof turbofan (2) starts rotating faster
than required to ensure the required ventilation,
a torque of the roof turbofan (2) is transmitted
to the multi-stage gear transmission (5) through
the shaft (3) and the clutch (4);

- the multi-stage gear transmission (5) converts
from a high speed and a low torque to a low
speed and a high torque, which allows the iso-
baric air tank weight (8) to be lifted;

- when the isobaric air tank weight (8) is lifted to
the maximum (as planned in the structure), the
air storage tank (1) is filled to the maximum with
the air through the air intake valve (14);

- the clutch (4) disconnects the shaft (3) from
the multi-stage gear transmission (5); the iso-
baric air tank weight (8) is released to fall;

- when the isobaric air tank weight (8) falls, it
compresses the air in the air storage tank (1);
- the air being compressed enters the com-
pressed air driven turbofan (10) through the air
exhaust pipe (13) and starts rotating it;

- the rotating compressed air driven turbofan
(10) sucks the air from the building (6), which is
released through the air outlet (11);

- when the isobaric air tank weight (8) reaches
the lowest position, the compressed air driven
turbofan (10) stops operating.

Patentanspriiche

Vorrichtung zum Absaugen der Luft aus einem Ge-
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baude mit einem Dach-Turbofan (2), umfassend:

- ein Dach-Turbofan (2),

- einen Luft-Vorratsbehalter (1),

- eine Kupplung (4),

- eine Welle (3), die den Turbofan (2) und die
Kupplung (4) verbindet,

dadurch gekennzeichnet, dass
der Luft-Vorratsbehalter (1) Folgendes umfasst:

- ein isobares Luft-Vorratsbehalter-Gewicht (8);
- ein Lufteinlassventil (14)
- ein Abluftrohr (13), und

wobei die Vorrichtung weiterhin umfasst:

- ein mehrstufiges Getriebe (5), das mitder Wel-
le (3) verbunden ist und iber ein durch eine Rie-
menscheibe (9) gefiihrtes Seil mit dem isobaren
Luft-Vorratsbehalter-Gewicht (8) verbunden ist,
um eine hohe Geschwindigkeit und ein niedri-
ges Drehmoment in eine niedrige Geschwindig-
keit und ein hohes Drehmoment umzuwandeln,
wodurch es ermdglicht wird, das isobare Luft-
Vorratsbehalter-Gewicht (8) anzuheben,

- einen druckluftbetriebenen Turbofan (10), der
mit dem Abluftrohr (13) verbunden ist,

- einen Luftauslass (11) des druckluftbetriebe-
nen Turbofans (10).

Vorrichtung zum Absaugen der Luft aus einem Ge-
baude nach Anspruch 1, dadurch gekennzeichnet,
dass der druckluftbetriebene Turbofan (10) hinter
dem Abluftrohr am anderen Ende als am Luft-Vor-
ratsbehalter (1) des Abluftrohrs (13) angeordnet ist
und eine Verbindung mit der Umgebungsluft hat.

Vorrichtung zum Absaugen der Luft aus einem Ge-
baude nach den vorhergehenden Anspriichen, da-
durch gekennzeichnet, dass der Luftauslass (11)
unter anderem eine Offnung umfasst, durch die die
Luft aus dem Gebaude (6) abgefihrt wird.

Vorrichtung zum Absaugen der Luft aus einem Ge-
baude nach den vorhergehenden Anspriichen, da-
durch gekennzeichnet, dass das Abluftrohr (13)
dicht mit dem Luft-Vorratsbehalter (1) verbunden ist
und das andere Ende des Abluftrohrs (13) zum
druckluftbetriebenen Turbofan (10) im Luftauslass
(11) oder in dessen Nahe gerichtet ist.

Vorrichtung zum Absaugen der Luft aus einem Ge-
baude nach den vorhergehenden Anspriichen, da-
durch gekennzeichnet, dass der Dach-Turbofan
(2) mechanisch iber die Welle (3) und die Kupplung
(4) mit dem mehrstufigen Getriebe (5) verbundeniist,
das eine hohe Geschwindigkeit und ein niedriges
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Drehmoment des Dach-Turbofans (2) in eine nied-
rige Geschwindigkeit und ein hohes Drehmoment
umwandelt.

Vorrichtung zum Absaugen der Luft aus einem Ge-
baude nach den vorhergehenden Anspriichen, da-
durch gekennzeichnet, dass die Riemenscheibe
(9) Uber dem Luft-Vorratsbehalter (1) angebracht ist.

Vorrichtung zum Absaugen der Luft aus einem Ge-
baude nach den vorhergehenden Anspriichen, da-
durch gekennzeichnet, dass das Lufteinlassventil
(14) am Luft-Vorratsbehalter (1) angebracht ist.

Vorrichtung zum Absaugen der Luft aus einem Ge-
baude nach den vorhergehenden Anspriichen, da-
durch gekennzeichnet, dass das Seil (12), das sich
durch die Riemenscheibe (9) erstreckt und an dem
isobaren Luft-Vorratsbehalter-Gewicht (8) befestigt
ist, an der Abtriebsachse des mehrstufigen Zahn-
radgetriebes (5) befestigt ist.

Verfahren zum Absaugen der Luft aus einem Ge-
baude unter Verwendung der Vorrichtung nach den
vorhergehenden Anspriichen, das die folgenden
Schritte aufweist:

- der Dach-Turbofan (2) wird vom Wind gedreht;
- der Dach-Turbofan (2) saugt die Luft aus dem
Gebaude (6) nach aulien ab;

- die Frischluft tritt durch die Zuluftéffnungen (7)
des Gebaudes in das Gebaude (6) ein;

- wenn der Dach-Turbofan (2) schneller zu ro-
tieren beginnt als fiir die erforderliche Bellftung
erforderlich ist, wird das Drehmoment des Dach-
Turbofans (2) Gber die Welle (3) und die Kupp-
lung (4) auf das mehrstufige Getriebe (5) tiber-
tragen:

- das mehrstufige Getriebe (5) wandelt eine ho-
he Geschwindigkeit und ein niedriges Drehmo-
ment in eine niedrige Geschwindigkeit und ein
hohes Drehmoment um, wodurch es ermdglicht
wird, das isobare Luft-Vorratsbehalter-Gewicht
(8) anzuheben;

- wenn das isobare Luft-Vorratsbehaiter-Ge-
wicht (8) bis zum Maximum angehoben wird (wie
in der Konstruktion vorgesehen), wird der Luft-
Vorratsbehalter (1) bis zum Maximum mit Luft
durch das Lufteinlassventil (14) gefillt;

- die Kupplung (4) trennt die Welle (3) vom mehr-
stufigen Getriebe (5) ab; das isobare Luft-Vor-
ratsbehalter-Gewicht (8) wird zum Fallen freige-
geben;

- wenn das isobare Luft-Vorratsbehalter-Ge-
wicht (8) fallt, komprimiert es die Luft im Luft-
Vorratsbehalter (1):

- die komprimierte Luft tritt durch das Abluftrohr
(13) in den druckluftbetriebenen Turbofan (10)
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ein und beginnt, ihn zu drehen;

- der rotierende druckluftbetriebene Turbofan
(10) saugt die Luft aus dem Gebaude (6) an, die
durch den Luftauslass (11) abgegeben wird;

- wenn das isobare Luft-Vorratsbehaiter-Ge-
wicht (8) die niedrigste Position erreicht, stellt
der druckluftbetriebene Turbofan (10) den Be-
trieb ein.

Revendications

Dispositif d’extraction d’air d’'un batiment a turbo-
soufflante de toit (2) comprenant :

- une turbosoufflante de toit (2),

- un réservoir de stockage d’air (1),

- un embrayage (4),

-unarbre (3)reliantla turbosoufflante (2) etI'em-
brayage (4),

caractérisé en ce que
le réservoir de stockage d’air (1) comprenant,

- un poids de réservoir d’air isobare (8) ;
- une soupape d’admission d’air (14)
- un tuyau d’échappement d’air (13), et

le dispositif comprenant en outre :

- une transmission a engrenages a plusieurs
étages (5) reliée a l'arbre (3) et reliée par un
cable (12) passant par une poulie (9) jusqu’au
poids de réservoir d’air isobare (8) du réservoir
d’air pour convertir une vitesse élevée et un fai-
ble couple en une vitesse faible et un couple
élevé permettant de soulever le poids de réser-
voir d’air isobare (8),

- Une turbosoufflante (10) entrainé par air com-
primé connecté au tuyau d’échappement d’air
(13),

- une sortie d’air (11) de la turbosoufflante (10)
entrainée par air comprimé.

Le dispositif d’extraction d’air du batiment selon la
revendication 1, caractérisée en ce que la turbo-
soufflante (10) entrainée par air comprimé est placée
derriere le tuyau d’échappement d’air (13) a l'autre
extrémité du tuyau d’évacuation d’air (13) autre que
le réservoir de stockage d’air (1), eta une connexion
avec I'air ambiant.

Le dispositif d’extraction d’air du batiment selon les
revendications précédentes, caractérisées en ce
que la sortie d’air (11) comprend, entre autres élé-
ments, une ouverture par lequel l'air est évacué du
batiment (6).
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Le dispositif d’extraction d’air du batiment selon les
revendications précédentes, caractérisées en ce
que le tuyau d’échappement (13) est étroitement re-
lié au réservoir de stockage d’air (1) et 'autre extré-
mité du tuyau d’échappement d’air (13) est dirigée
vers la turbosoufflante entrainée par air comprimé
(10) dans la sortie d’air (11) ou a proximité.

Le dispositif d’extraction d’air du batiment selon les
revendications précédentes, caractérisée en ce
que la turbosoufflante de toit (2) est reliée mécani-
quement a travers l'arbre (3) et 'embrayage (4) a la
transmission a engrenages a plusieurs étages (5)
qui convertit une rotation a vitesse élevée et a faible
couple de laturbosoufflante de toit (2) en une rotation
a faible vitesse et a couple élevé.

Le dispositif d’extraction d’air du batiment selon les
revendications précédentes, caractérisées en ce
que la poulie (9) est fixée au-dessus du réservoir de
stockage d’air (1).

Le dispositif d’extraction d’air du batiment selon les
revendications précédentes, caractérisées en ce
que la vanne d’admission d’air (14) est fixée sur le
réservoir de stockage d’air (1).

Le dispositif d’extraction d’air du batiment selon les
revendications précédentes, caractérisées en ce
que le cable (12) qui s’étend a travers la poulie (9)
et est attaché au poids du réservoir d’air isobare (8),
est attaché a I'axe de sortie de la transmission a
engrenages a plusieurs étages (5).

Un procédé d’extraction de I'air du batiment a l'aide
du dispositif selon les revendications précédentes
comportant les étapes suivantes :

- le ventfait tourner la turbosoufflante de toit (2) ;
- la turbosoufflante de toit (2) extrait I'air du ba-
timent (6) vers I'extérieur ;

- I'air frais pénétre dans le batiment (6) par des
ouvertures d’admission d’air (7) du batiment ;
-lorsque la turbosoufflante de toit (2) commence
a tourner plus vite que nécessaire pour assurer
la ventilation requise, un couple de la turbosouf-
flante de toit (2) est transmis a la transmission
a engrenages multi-étages (5) via I'arbre (3) et
'embrayage (4) ;

- la transmission a engrenages a plusieurs éta-
ges (5) passe d’'une vitesse élevée et d’'un faible
couple a une vitesse faible et a un couple élevé,
ce qui permet de soulever le poids du réservoir
d’air isobare (8) ;

- lorsque le poids du réservoir d’air isobare (8)
est levé au maximum (comme prévu dans la
structure), le réservoir de stockage d’air (1) est
rempli au maximum avec l'air a travers la vanne
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d’admission d’air (14) ;

- 'embrayage (4) déconnecte l'arbre (3) de la
transmission a engrenages a plusieurs étages
(5) ; le poids du réservoir d’air isobare (8) est
libéré pour qu’il tombe ;

- lorsque le poids du réservoir d’air isobare (8)
tombe, il comprime l'air dans le réservoir de
stockage d’air (1) ;

- 'air comprimé entre dans la turbosoufflante en-
trainée par air comprimé (10) par le tuyau
d’échappementd’air (13) et commence a le faire
tourner ;

- la turbosoufflante rotative entrainée par air
comprimé (10) aspire I'air du batiment (6), qui
est libéré par la sortie d’air (11) ;

- lorsque le poids du réservoir d’air isobare (8)
atteint la position la plus basse, la turbosoufflan-
te entrainée par air comprimé (10) s’arréte de
fonctionner.
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