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(54) ENTRANCE SYSTEM

(57) Present invention relates to a fire swing door
system (510) and a method for controlling said fire swing
door system. The fire swing door system (510) comprises
a swing door leaf (D1) supported for pivotal movement
(550), an automatic door operator (30) for causing move-
ments of the swing door leaf (D1) between a closed po-
sition and an opened position of the fire swing door leaf
(D1) along an opening angle (Φ) in a direction of a first
side of the swing door leaf (D1) and a control arrange-
ment (20) for controlling the automatic door operator (30),

whereby the control arrangement (30) comprises a con-
troller (32) and a plurality of sensors (S1...Sn), each sen-
sor being connected to the controller (32). The first sensor
(S1) is configured to monitor a first zone (Z1) for detecting
when a person or object occupies a space near the first
side of the swing door leaf (D1) and a second sensor
(S2) is configured to monitor a second zone (Z2) for de-
tecting when a person or object occupies a space near
a second side of the swing door leaf (D2).
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Description

Technical field

[0001] The present invention relates to the technical
field of fire swing door systems. Also, the present inven-
tion relates to a method of operating such a fire swing
door system.

Background

[0002] Automated door systems can be found in vari-
ous buildings today. Automated door systems often have
an automatic door operator with drive means for driving
the door leafs of the door system. In for example public
buildings such as hospitals, automated fire doors are
common. Automated fire doors serves to provide safe
passage during fire or emergency situations while also,
most importantly, entrapping the fire by rapidly closing
when a fire alarm has been triggered.
[0003] Automated fire door systems are usually pro-
vided with a forced closing arrangement. The closing ar-
rangement is in most cases a mechanical system which
may function even when the door operator controlling the
opening and closing of the fire door is not provided any
direct power by its power source. For example such
forced closing arrangement may be in the form of pre-
loaded springs or plummet arrangements.
[0004] To allow for faster closing of the door leaf as
well as a less complex and more efficient forced closing
system, automated fire doors are commonly automated
swing door systems. Swing door systems are provided
with one or more door leafs having one end pivotally con-
nected to the door frame so as to allow for opening and
closing in an angular movement of said door leaf.
[0005] Automated door systems are typically equipped
with a control arrangement. The control arrangement
may be a part of the automatic door operator and com-
monly include a controller and one or more sensor units.
The sensors monitors a respective zone at the entrance
system for presence or activity of a person or object. In
order to provide user convenience and long-term oper-
ational stability and at the same time prevent injuries or
damages to present, approaching or departing persons
or objects, it is of paramount importance that the sensor
units provide accurate output signals to the controller.
The controller, which may be part of the automatic door
operator or a separate device, controls the operation of
the automatic door operator - and therefore the automatic
opening and closing of the movable door members -
based on the output signals from the sensor units.
[0006] In buildings where people with disabilities and
restricted movement stay, such as for example hospitals,
the automated door systems are required to work and
provide escape routes even when there is smoke
present. This may conflict with the generally most impor-
tant purpose of a fire door, i.e. to entrap the fire by self-
closing as fast possible.

[0007] During smoky conditions the sensors of the au-
tomated door systems may detect smoke and therefore
prevent closing of the door due to the sensors not being
able to separate between smoke and an object in the
vicinity of the door.
[0008] To circumvent this issue the automated door
systems has in the past been programmed to disable the
safety sensors when a fire alarm is active. This allows
for passage for disabled people during emergency situ-
ations while still allowing for the door to close so as to
entrap the fire during smoky conditions.
[0009] However, to close and open the door without
safety sensors poses a significant risk for the door leaf
colliding with people passing through or being in the vi-
cinity of the door leaf when a fire alarm is present.
[0010] This risk may be justified during a real emer-
gency when it is vital for the door to close so as to not
allow for spreading of the fire. But during for example
calibration or testing, i.e. when the fire alarm is triggered
where an emergency is not present it poses a risk for
accidents for the operator testing and/or calibrating the
door.
[0011] Furthermore, to run the door without sensors
directly breaches the stipulated safety standards asso-
ciated and expected of automated door systems. Thus,
there may be additional risks for collisions and accidents
due to the door behaving different from a standard auto-
mated door.
[0012] The present inventor has realized that there is
room for improvement in this field.

Summary

[0013] An object of the present invention is therefore
to provide one or more improvements in the field of fire
swing door systems.
[0014] Hence, a fire swing door system is provided.
The fire swing door system comprises a swing door leaf
supported for pivotal movement and an automatic door
operator for causing movements of the swing door leaf
between a closed position and an opened position of the
fire swing door leaf along an opening angle in a direction
of a first side of the swing door leaf.
[0015] The fire swing door system comprises a control
arrangement for controlling the automatic door operator.
The control arrangement comprises a controller and a
plurality of sensors. Each sensor is connected to the con-
troller. A first sensor is configured to monitor a first zone
for detecting when a person or object occupies a space
near the first side of the swing door leaf. A second sensor
is configured to monitor a second zone for detecting when
a person or object occupies a space near a second side
of the swing door leaf.
[0016] The control arrangement is configured to cause
the automatic door operator to operate in a first mode,
wherein said automatic door operator is controlled based
on sensor data obtained from the first sensor and the
sensor.
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[0017] The control arrangement is further configured
to receive or generate a fire alarm signal and cause the
automatic door operator to operate in a second mode in
response to receiving or generating the fire alarm signal.
[0018] In the second mode the automatic door operator
is controlled based on sensor data obtained from the first
sensor and the control arrangement is configured to dis-
able control of said automatic door operator based on
sensor data obtained from the second sensor.
[0019] According to a second aspect of the invention
a method of operating a fire swing door system is pro-
vided. The fire swing door system comprises a swing
door leaf supported for pivotal movement and an auto-
matic door operator for causing movements of the swing
door leaf between a closed position and an opened po-
sition of the fire swing door leaf along an opening angle
in a direction of a first side of the swing door leaf.
[0020] The fire swing door system comprises a control
arrangement for controlling the automatic door operator.
The control arrangement comprises a controller and a
plurality of sensors. Each sensor is connected to the con-
troller. A first sensor is configured to monitor a first zone
for detecting when a person or object occupies a space
near the first side of the swing door leaf. A second sensor
is configured to monitor a second zone for detecting when
a person or object occupies a space near a second side
of the swing door leaf.
[0021] The method comprises causing the automatic
door operator to operate in a first mode wherein said
automatic door operator is controlled based on sensor
data obtained from the first sensor and the second sen-
sor.
[0022] The method further comprises receiving or gen-
erate a fire alarm signal and causing the automatic door
operator to operate in a second mode in response to
receiving or generating the fire alarm signal.
[0023] In the second mode, the automatic door oper-
ator is controlled based on sensor data obtained from
the first sensor and control of the automatic door operator
based on sensor data obtained from the second sensor
is disabled.
[0024] Embodiments of the invention are defined by
the appended dependent claims and are further ex-
plained in the detailed description section as well as in
the drawings.
[0025] It should be emphasized that the term "compris-
es/comprising" when used in this specification is taken
to specify the presence of stated features, integers,
steps, or components, but does not preclude the pres-
ence or addition of one or more other features, integers,
steps, components, or groups thereof. All terms used in
the claims are to be interpreted according to their ordinary
meaning in the technical field, unless explicitly defined
otherwise herein. All references to "a/an/the [element,
device, component, means, step, etc]" are to be inter-
preted openly as referring to at least one instance of the
element, device, component, means, step, etc., unless
explicitly stated otherwise. The steps of any method dis-

closed herein do not have to be performed in the exact
order disclosed, unless explicitly stated.

Brief description of the drawings

[0026] Objects, features and advantages of embodi-
ments of the invention will appear from the following de-
tailed description, reference being made to the accom-
panying drawings.

Figure 1 is a schematic block diagram of a fire swing
door system according to the present invention.
Figure 2 is a schematic block diagram of an auto-
matic door operator which may be included in the
fire swing door system shown in Figure 1.
Figure 3 is a schematic top view of a fire swing door
system according to an embodiment.
Figure 4 is a flow chart diagram illustrating a method
of operating a fire swing door system according to
the present invention.

Detailed description of embodiments

[0027] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings.
The invention may, however, be embodied in many dif-
ferent forms and should not be construed as limited to
the embodiments set forth herein; rather, these embod-
iments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
the invention to those skilled in the art. The terminology
used in the detailed description of the particular embod-
iments illustrated in the accompanying drawings is not
intended to be limiting of the invention. In the drawings,
like numbers refer to like elements.
[0028] Figure 1 is a schematic block diagram illustrat-
ing a fire swing door system 510 in which the inventive
aspect of the present invention may be applied. The en-
trance system 10 comprises one or more swing door leafs
D1 ... Dm, and an automatic door operator 30 for causing
movements of the swing door leafs D1...Dm between
closed and open positions. In Figure 1, a transmission
mechanism 40 conveys mechanical power from the au-
tomatic door operator 30 to the swing door leafs D1...Dm.
Figure 2 illustrates one embodiment of the automatic
door operator 30 in more detail.
[0029] Pursuant to the invention, a control arrange-
ment 20 is provided for the entrance system 10. The con-
trol arrangement 20 comprises a controller 32, which may
be part of the automatic door operator 30 as seen in the
embodiment of Figure 2, but which may be a separate
device in other embodiments. The control arrangement
20 also comprises a plurality of sensors S1... Sn. Each
sensor is connected to the controller 32 by wired con-
nections, wireless connections, or any combination
thereof. As will be exemplified in the subsequent descrip-
tion of the two different embodiments in Figures 5 and 6,
each sensor is configured to monitor a respective zone
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Z1...Zn at the entrance system 10 for presence or activity
of at least one person or object. The person may be an
individual who is present at the entrance system 10, is
approaching it or is departing from it. The object may, for
instance, be an animal or an article in the vicinity of the
entrance system 10, for instance brought by the afore-
mentioned individual.
[0030] Said zones Z1...Zn may be disposed so as to
enable monitoring of persons or objects about to enter
the entrance system 10 from both directions, i.e. both
from the inside and outside, as well as persons or objects
passing through the entrance system.
[0031] The embodiment of the automatic door operator
30 shown in Figure 2 will now be described in more detail.
The automatic door operator 30 may typically be ar-
ranged in conjunction with a frame or other structure
which supports the swing door leafs D1...Dm for move-
ments between closed and open positions, often as a
concealed overhead installation in or at the frame or sup-
port structure.
[0032] In addition to the aforementioned controller 32,
the automatic door operator 30 comprises a motor 34,
typically an electrical motor, being connected to an inter-
nal transmission or gearbox 35. An output shaft of the
transmission 35 rotates upon activation of the motor 34
and is connected to the external transmission mecha-
nism 40. The external transmission mechanism trans-
lates the motion of the output shaft of the transmission
35 into an opening or a closing motion of one or more of
the swing door leafs D1...Dm with respect to the frame
or support structure.
[0033] The controller 32 is configured for performing
different functions of the automatic door operator 30 in
the different operational states of the fire swing door sys-
tem 510, using inter alia sensor input data from the plu-
rality of sensors S1... Sn. Hence, the outputs of the plu-
rality of sensors S1... Sn are connected to data inputs of
the controller 32. At least some of the different functions
performable by the controller 32 have the purpose of
causing desired movements of the swing door leafs
D1...Dm. To this end, the controller 32 has at least one
control output connected to the motor 34 for controlling
the actuation thereof.
[0034] The sensors may for example be time of flight
sensors, IR-sensors, radar (microwave) sensors.
[0035] The sensors may be configured to monitor for
example zones adapted to cover the entrance to the en-
trance system from both sides of the entrance system 10
and the area of the entrance system covering the trajec-
tory of the one or more swing door leafs D1...Dm i.e. the
opening and/or the closing trajectory of the one or more
movable door members D1...Dm.
[0036] The controller 32 may be implemented in any
known controller technology, including but not limited to
microcontroller, processor (e.g. PLC, CPU, DSP), FPGA,
ASIC or any other suitable digital and/or analog circuitry
capable of performing the intended functionality.
[0037] The controller 32 also has an associated mem-

ory 33. The memory 33 may be implemented in any
known memory technology, including but not limited to
E(E)PROM, S(D)RAM or flash memory. In some embod-
iments, the memory 33 may be integrated with or internal
to the controller 32. The memory 33 may store program
instruction for execution by the controller 32, as well as
temporary and permanent data used by the controller 32.
[0038] The automatic door operator 30 is for causing
movements of the one or more swing door leafs D1...Dm
between a closed position and an opened position. With
advantage said automatic door operator 30 is configured
to cause movements of the one or more swing door leaf
D1...Dm between their said closed position and opened
position and vice versa.
[0039] A fire swing door system 510 is shown in a sche-
matic top view in Figure 3. The swing door system 510
comprises a swing door D1 being located between a lat-
eral edge of a first wall 560 and an inner surface of a
second wall 562 which is perpendicular to the first wall
560. The swing door D1 is supported for pivotal move-
ment 550 around pivot points on or near the inner surface
of the second wall 562. The first and second walls 560
and 562 are spaced apart; in between them an opening
is formed which the swing door D1 either blocks (when
the swing door is in closed position), or makes accessible
for passage (when the swing door is in open position).
An automatic door operator (not seen in Figure 6 but
referred to as 30 in Figures 1 and 2) causes the move-
ment 550 of the swing door D1.
[0040] Thus, the one or more movable door members
are one or more swing door leafs. The automatic door
operator 30 is for causing movements of the swing door
leaf D1 between the closed and opened position along
an opening angle Φ in a direction of a first side of the fire
swing door leaf D1.
[0041] The fire swing door system 510 may comprise
a plurality of sensors, each monitoring a respective zone
Z1-Z4. The sensors themselves are not shown in Figure
3, but they are generally mounted at or near ceiling level
and/or at positions which allow them to monitor their re-
spective zones Z1-Z4. Again, each sensor will be referred
to as Sx in the following, where x is the same number as
in the zone Zx it monitors (Sx = S1-S4, Zx = Z1-Z4).
[0042] A first sensor S1 is mounted at a first central
positon in Figure 3 to monitor zone Z1. The first sensor
S1 is a door presence sensor, and the purpose is to detect
when a person or object occupies a space near the first
side of the (door leaf of the) swing door leaf D1 when the
swing door leaf D1 is being moved towards the open
position during an opening state of the swing door system
510. The provision of the door presence sensor S1 will
help avoiding a risk that the person or object will be hit
by the first side of the swing door leaf D1 and/or be
jammed between the first side of the swing door D1 and
the second wall 562; a sensor detection in this situation
will trigger abort and preferably reversal of the ongoing
opening movement of the swing door leaf D1.
[0043] A second sensor S2 is mounted at a second
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central positon in Figure 3 to monitor zone Z2. The sec-
ond sensor S2 is a door presence sensor, just like the
first sensor S1, and has the corresponding purpose - i.e.
to detect when a person or object occupies a space near
a second side of the swing door leaf D1 (the opposite
side of the door leaf of the swing door leaf D1) when the
swing door D1 is being moved towards the closed posi-
tion during a closing state of the swing door system 510.
Hence, the provision of the door presence sensor S2 will
help avoiding a risk that the person or object will be hit
by the second side of the swing door D1 and/or be
jammed between the second side of the swing door leaf
D1 and the first wall 560; a sensor detection in this situ-
ation will trigger abort and preferably reversal of the on-
going closing movement of the swing door leaf D1.
[0044] The control arrangement 20 may be configured
to control the movement of the swing door leaf D1 based
on the obtained sensor data from S1 and S2.
[0045] In one embodiment, the sensors S1 and S2 may
for be active IR (infrared) sensors, ultrasonic sensors,
radar (microwave) sensors or time of flight sensors.
[0046] In one embodiment, a third sensor S3 may be
mounted at an inner central positon in Figure 3 to monitor
zone Z3. The third sensor S3 is an inner activity sensor,
and the purpose is to detect when a person or object
approaches the swing door system 510 from the inside
of the premises. The provision of the inner activity sensor
S3 will trigger the sliding door system 510, when being
in a closed state or a closing state, to automatically switch
to an opening state for opening the swing door leaf D1,
and then make another switch to an open state when the
swing door leaf D1 has reached its fully open position.
[0047] In one embodiment, a fourth sensor S4 may be
mounted at an outer central positon in Figure 3 to monitor
zone Z4. The fourth sensor S4 is an outer activity sensor,
and the purpose is to detect when a person or object
approaches the swing door system 510 from the outside
of the premises. Similar to the inner activity sensor S3,
the provision of the outer activity sensor S4 will trigger
the swing door system 510, when being in its closed state
or its closing state, to automatically switch to the opening
state for opening the swing door leaf D1, and then make
another switch to an open state when the swing door leaf
D1 has reached its fully open position.
[0048] In one embodiment, the inner activity sensor S3
and the outer activity sensor S4 may be active IR (infra-
red) sensors, ultrasonic sensors, radar (microwave) sen-
sors or time of flight sensors.
[0049] For example, a person or object P/O may be
about to enter the entrance system 510 through the zone
Z4. The sensor S4 is configured to monitor said zone Z4
and thus detects said person or object P/O. The control
arrangement is configured to cause the entrance system
510 to enter the opening state in response to detecting
the person or object P/O about to enter the entrance sys-
tem through the zone Z4.
[0050] The control arrangement may be configured to
determine if the person or object P/O entering through

risks to collide with the swing door leaf D1 based on the
sensor input provided by the sensor S2 and control the
automatic door operator so as to cause the entrance sys-
tem 510 to switch from the closing state to the opening
state in response to determining said risk. I.e. if such a
risk has been identified, the control arrangement is con-
figured to cause the entrance system to switch from the
closing state to the opening state.
[0051] The swing door leaf D1 may return towards its
opened positions instead of risking a collision with the
person or object passing through the entrance system
510.
[0052] In one embodiment, the fire swing door system
510 may be operated by means of a fire door opening
switch 590. The fire door opening switch may be opera-
tively connected to the control arrangement 20, i.e. the
control arrangement 20 is operatively connected to the
fire door opening switch 590. The control arrangement
20 may be configured to receive an opening command
signal from said fire door opening switch 590 causing the
automatic door operator 30 to initiate an opening cycle
of the swing door leaf D1 in response to receiving said
opening command.
[0053] In one embodiment, the fire door opening switch
590 may be integrated into the fire swing door system
510. For example, the fire door opening switch 590 may
be attached to the swing door leaf D1, the automatic door
operator 30 or the frame of the fire swing door system
510.
[0054] In one embodiment, the fire door opening switch
590 may be in the form of a button switch. Upon pressing
of said button switch the opening of the door leaf D1 is
initiated.
[0055] In one embodiment, there may be a pair of fire
door opening switches 590, a first fire door opening
switch disposed on the first side of the swing door leaf
D1 and a second fire door opening switch disposed on
the second side of the swing door leaf D1. Thus, the
opening of the swing door leaf D1 may be initiated from
both sides of said door leaf D1 by means of activation of
the respective switches 590.
[0056] In one embodiment, the fire swing door system
510 may be controlled both by means of the fire door
opening switch 590 and the sensors S3 and S4 in com-
bination with the sensors S1 and S2. Thus, the opening
of the swing door leaf D1 may be initiated both by a person
or object P/O being detected by the sensors S3 or S4
and the activation of the fire door opening switch 590.
[0057] Thus, in other words, the first sensor S1 is con-
figured to monitor the first zone Z1 for detecting when a
person or object occupies a space near the first side of
the swing door leaf D1 and the second sensor S2 is con-
figured to monitor the second zone Z2 for detecting when
a person or object occupies a space near the second
side of the swing door leaf D2. The control arrangement
20 may thus configured to control the automatic door
operator 30 based on sensor data obtained from said
sensors.
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[0058] In the event of a fire alarm the fire swing door
system may enter an emergency state which may trigger
functionality stored in the memory to prevent risk for ex-
ample a fire spreading.
[0059] Thus, the control arrangement 20 may be con-
figured to cause the automatic door operator 30 to switch
between operations in different modes as defined by a
set of parameters in response to a fire alarm being active.
[0060] The control arrangement 20 may be configured
to cause the automatic door operator to operate in a first
mode. In the first mode the automatic door operator 30
is controlled based on sensor data obtained from the first
sensor S1 and the second sensor S2.
[0061] In one embodiment, the first mode may repre-
sent a normal drive mode, i.e. a mode which is active
any time when there is no emulated or real emergency.
[0062] Notably, the automatic door operator 30 may
not be controlled completely based on sensor data ob-
tained from the first sensor S1 and the second S2 I in the
first mode. As discussed above the automatic door op-
erator 30 may further be controlled by means of the fire
door opening switch 590 and/or sensor data obtained by
the sensors S3 and S4 as well.
[0063] The fire alarm signal may be generated exter-
nally or by the control arrangement 20 directly. The con-
trol arrangement 20 may thus be configured to receive
or generate a fire alarm signal.
[0064] The control arrangement 20 may be configured
to cause the automatic door operator 30 to operate in a
second mode in response to receiving or generating the
fire alarm signal. In the second mode the automatic door
operator 30 is controlled based on sensor data obtained
from the first sensor S1 and the control arrangement 20
is configured to disable control of said automatic door
operator 30 based on sensor data obtained from the sec-
ond sensor S2.
[0065] Expressed differently, the control arrangement
20 may be configured to ignore detection of a person or
object, i.e. a presence, in the second zone Z2 while con-
trolling the automatic door operator based on detection
based on detection of a person or object, i.e. presence,
in the first zone Z1 in response to receiving or generating
the fire alarm signal.
[0066] Accordingly, the control arrangement 20 is con-
figured to cause the automatic door operator 30 to switch
from the first mode to the second in response to receiving
or generating the fire alarm signal.
[0067] In one embodiment, the control arrangement 20
may be configured to disable control of the automatic
door operator 30 by means of deactivating the second
sensor S2 upon causing the automatic door operator 30
to operate in the second mode.
[0068] In one embodiment, the control arrangement 20
may be configured to disable control of the automatic
door operator 30 by means of disregarding the sensor
data obtained from the second sensor S2 during opera-
tion of the automatic door operator 30 in the second
mode.

[0069] In one embodiment, the control arrangement 20
is configured to control the automatic door operator 30
solely based on the sensor data obtained from the first
sensor S1 in the second mode.
[0070] Said configuration allows for ignoring of detect-
ed objects on non-hinged side of the swing door leaf D1
while still allowing for automatic opening on the hinged
side of the fire swing door leaf D1.
[0071] In the event of a fire it is of great importance
that spreading of the fire is prevented, which is the pur-
pose of the fire swing door system. Thus, opening of the
fire swing door system during a fire should be kept at a
minimum.
[0072] Presence sensors such as the sensors S1 and
S2 may not be capable of distinguishing a person or ob-
ject from smoke. Thus, if the sensor S2 detects a pres-
ence due to smoke in the second zone Z2 in the event
of the fire, it will result in the swing door leaf D1 being
kept in an open position which may increase the risk for
the fire or smoke spreading through the fire swing door
system 510.
[0073] Typically, the risk for the fire or smoke spreading
through a fire swing door system is counteracted by
means of deactivating all of the presence sensors of the
fire swing door system when a fire alarm is active. Thus,
only manual operation of the door leaf D1 is enabled and
the door may automatically close after each opening due
to the fire swing door system being provided with a self-
closing mechanism.
[0074] However, in for example a hospital where the
inhabitants may have trouble with opening a door man-
ually this poses a risk.
[0075] Accordingly, present configuration of the fire
swing door system may cause a reduced risk of the fire
spreading through the door due to the mitigation of the
risk of the door opening due to smoke in the zone Z2
while automatic operating may still be performed on the
hinged side of the door leaf D1 allowing inhabitants with
disabilities to enter through the fire swing door system at
least in one direction without requiring manual effort.
Since a presence detected due to smoke in the zone Z1
will cause the door leaf D1 to being kept in a closed po-
sition so as to avoid collision with the perceived person
or object due to the smoke, present configuration allows
for easier passage without increasing the risk for spread-
ing of smoke or fire through the fire swing door system.
[0076] Furthermore, this allows for a safer configura-
tion and testing process of the fire swing door where a
fire alarm signal may be active when an operator is work-
ing on the fire swing door, since the first zone Z1 is still
monitored by the sensor S1. Thus, the operator may po-
sition so as to perform the work standing in said first zone
Z1, thereby not risking collision with the sliding door leaf
D1 when a fire alarm is present.
[0077] In one embodiment, the control arrangement 20
may be operatively connected to an external device con-
figured to generate a fire alarm. Such a device may for
example be an external fire sensor, smoke sensor, tem-
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perature sensor or a fire alarm switch or similar arrange-
ments and devices well-known in the arts.
[0078] In one embodiment, the control arrangement 20
may be operatively connected to a fire sensor, smoke
sensor, temperature sensor or fire alarm switch com-
prised in the fire swing door system 510, for example in
the automatic door operator 30. Accordingly, the control
arrangement 20 may be configured to generate the fire
alarm signal in response to obtaining sensor data from
the fire sensor indicative of a fire or a signal associated
with manual activation of the fire alarm switch.
[0079] In one embodiment, the control arrangement 20
may be operatively connected to an additional fire swing
door system, said additional fire swing door system hav-
ing a control arrangement configured to generate the fire
alarm signal, whereby the control arrangement 20 may
be configured to receive said fire alarm signal.
[0080] In one embodiment, the second mode may be
associated with a lower kinetic energy of the door leaf,
i.e. a lower kinetic energy of the door leaf in comparison
to the first mode. Thus, the first mode is associated with
the swing door leaf D1 being operated by the automatic
door operator 30 with a higher kinetic energy and the
second mode is associated with the swing door leaf D1
being operated by the automatic door operator 30 with a
comparatively lower kinetic energy.
[0081] The lower kinetic energy in the event of an active
fire alarm signal addresses a number of issues.
[0082] Firstly, the fire swing doors are often subjected
to testing, service and calibration to ensure proper func-
tioning in the case of an emergency. During such proce-
dures an operator has to be in the vicinity of the fire swing
door system 510 when a simulated fire alarm signal is
active. A reduced kinetic energy mode allows for tuning
of the kinetic energy so as to not risk hurting the operator
in case of a collision if the door opens or closes automat-
ically.
[0083] Secondly, the automatic driving of the swing
door leaf without sensor monitoring increases the risk for
the swing door leaf to collide or pinch persons attempting
to pass through the fire swing door leaf. The activation
of a mode wherein the kinetic energy of the swing door
leaf is reduced enables automatic control with safe pas-
sage even in smoky conditions.
[0084] Thirdly, a fire swing door system which is in
compliance with strict regulations regarding the maxi-
mum kinetic energy during automatic drive without func-
tioning sensors as well as hospital standards regarding
providing passage for patients even during smoky con-
ditions is achieved. Thus, the risk for collision is further
mitigated due the fire swing door system having a more
predictable behavior in line with the common provisions
of a general swing door system. This being due to for
example an installation in a hospital not requiring a com-
plete deactivation of the sensors in order to comply with
hospital escape route regulations during a fire.
[0085] The kinetic energy of the swing door leaf may
be proportional to the inertia of the door leaf according

to the following: 

[0086] The inertia I is thus proportional to a product of
the door mass m and the width w of the swing door leaf.
[0087] Further, said inertia I of the door leaf may be
obtained by the angular acceleration φ and the torque M
of provided by the door operator 30 according to the fol-
lowing: 

[0088] Thus, the kinetic energy E may be obtained by: 

[0089] Thus, the second mode with a set desired ki-
netic energy may be achieved from obtaining and storing
of the relevant parameters related to the dimensions of
the swing door leaf as well as the drive of the swing door
leaf.
[0090] Compared to a sliding door, the kinetic energy
of the swing door leaf may be kept low even during rel-
atively high opening and closing speed of the swing door
leaf. This is due to the inertia being distributed across
the width of the swing door leaf in comparison to a sliding
door leaf where the entire weight of the sliding door leaf
is moved uniformly in a translational manner. Thus, a low
kinetic energy mode in a swing door system may still
provide a desirably fast closing and opening speed com-
pared to a low kinetic energy mode for a sliding door
system.
[0091] In one embodiment, the memory 33 may be
configured to store parameters associated with the di-
mensions of the swing door leaf D1 as well as the weight
of said swing door leaf D1. The control arrangement 20
may be configured to obtain said parameters. The fire
swing door system 510 may further comprise an angular
sensor for measuring the angular speed and/or angular
acceleration of the swing door leaf D1.
[0092] In one embodiment, the angular sensor may be
an encoder connected to the motor 34 of the automatic
door operator 30.
[0093] In one embodiment, the torque M may be di-
rectly controllable by means of torque control.
[0094] In one embodiment, the dimensions and weight
of the swing door leaf D1 may be obtained by means of
obtaining of stored torque characteristics of the door op-
erator 30 and running of a testing opening cycle with a
set and predefined torque.
[0095] The control arrangement 20 may be configured
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to control the speed of the door leaf D1, i.e. the angular
speed φ of said door leaf D1. Thus, the control arrange-
ment 20 may be configured to switch to the second mode
by setting a maximum angular speed φmax of the second
mode for the swing door leaf D1.
[0096] Thus, the second mode may be associated with
a maximum angular speed φmax for the swing door leaf
D1.
[0097] In one embodiment, the kinetic energy of the
swing door leaf D1 in the second mode may be between
1,4 and 2 Joule.
[0098] In one embodiment, the kinetic energy of the
fire swing door leaf D1 in the second mode may be be-
tween 1,5 and 1,8 Joule.
[0099] In one embodiment, the kinetic energy of the
fire swing door leaf D1 in the second mode may be ap-
proximately 1,69 Joule.
[0100] In one embodiment, the closing force provided
by the automatic door operator 30 may be between 100
Newton and 150 Newton in the second mode.
[0101] In one embodiment, the closing force provided
by the automatic door operator 30 may be approximately
133 Newton in the second mode.
[0102] Entrance systems may have a predefined "low-
energy mode" associated with a lower kinetic energy. For
example, such a low-energy mode may be selectable by
an operator or may be automatically selected if there is
a need for a lower energy consumption. The low-energy
mode may also be associated with selective deactivation
of sensors in order to further lower the energy consump-
tion.
[0103] In one embodiment, the second mode may be
such a low-energy mode, i.e. a preconfigured and man-
ually selectable low energy mode of the automatic door
operator 30.
[0104] In one embodiment, the control arrangement 20
may be configured to obtain parameters associated with
the low energy mode from the memory 33 connected to
the controller 32 of the control arrangement 20. Such
parameters may include any one of the following torque,
opening and closing force, opening and closing speed.
[0105] By means of utilizing the preconfigured and
manually selectable low energy mode as the second
mode, the setup and calibration of the fire swing door
system may be substantially less complex, cumbersome
and time consuming. Since, the fire swing door system
may already have a low-energy mode used for other pur-
poses, there will be no need for manually setting up the
parameters for the second mode individually.
[0106] Mechanical forced close arrangements are
well-known for a person skilled in the arts. For example,
said mechanical forced close arrangements may be in
the form of selectively activated spring or plummet ar-
rangements. Upon activation by means of the control ar-
rangement, the forced close arrangements provides a
closing, preloaded force to so as close the fire swing door
leaf D1. The forced close arrangement may either pro-
vide the sole closing force to the fire swing door leaf D1

or provide closing force in addition to the force directly
provided by means of the control of the automatic door
operator 30.
[0107] In one embodiment, the fire swing door system
510 may comprise such a mechanical forced close ar-
rangement. The control arrangement 20 may be config-
ured to activate said forced close arrangement close to
the end of an opening cycle of the fire swing door leaf
D1 so as to increase the closing speed of the fire swing
door leaf D1 close to said end of the opening cycle.
[0108] The opening cycle is herein defined as the cycle
of the swing door leaf D1 moving from an initial closed
position to an opened position and back to a closed po-
sition. Hence, the end of the opening cycle is herein de-
fined as the part of the opening cycle associated with the
swing door leaf D1 approaching the closed position after
having been in an opened position.
[0109] The forced close arrangement thereby serves
to increase the closing speed so as to reduce the time
which the swing door leaf D1 is not in the closed position
when a fire alarm signal is active. Consequently, the risk
for fire and smoke spreading by passing through the fire
swing door system is reduced.
[0110] In addition, in the end of the opening cycle the
risk for the door leaf D1 to collide with a person or object
is lower due to the short remaining trajectory before the
door leaf D1 reaches its closed position. Thus, the risk
for fire and smoke spreading is reduced in a manner
which does not significantly increase the risk for persons
or objects getting pinched.
[0111] In one embodiment, the control arrangement 20
may be configured to activate the mechanical forced
close arrangement when the opening angle Φ falls below
a predefined angular value Y close to the end of the open-
ing cycle. The opening angle is herein defined as an angle
defined in the opening direction from the closed position
of the swing door leaf D1.
[0112] In one embodiment, the predefined angular val-
ue Y is approximately 10 degrees.
[0113] In one embodiment, the fire swing door system
510 may comprise an energy storing arrangement, such
as for example an energy harvest switch. The forced
closed arrangement may thus be configured to be acti-
vated by means of the energy stored in the energy storing
arrangement.
[0114] Referring to Fig. 4, a method of operating the
above described fire swing door 510 is depicted.
[0115] Hence, a method is provided according to the
following:
The method comprises causing the automatic door op-
erator 30 to operate in the first mode 1100. As previously
described, in the first mode the automatic door operator
30 is controlled based on sensor data obtained from the
first sensor S1 and the second sensor S2.
[0116] The method further comprises receiving or gen-
erating a fire alarm signal and in response to receiving
or generating the fire alarm signal causing the automatic
door operator 30 to operate in the second mode. As pre-
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viously described, in the second mode, the automatic
door operator 30 is controlled based on sensor data ob-
tained from the first sensor S1 and control of the auto-
matic door operator 30 based on sensor data obtained
from the second sensor S2 is disabled. Thus, automatic
drive based on sensor input is enabled on the first side
of the swing door leaf.
[0117] In one embodiment, the second mode may be
associated with a lower kinetic energy of the swing door
leaf D1 in comparison the first mode.
[0118] In one embodiment, the kinetic energy of the
fire swing door leaf D1 in the second mode may be be-
tween 1,5 and 1,8 Joule.
[0119] In one embodiment, the kinetic energy of the
fire swing door leaf D1 in the second mode may be ap-
proximately 1,69 Joule.
[0120] In one embodiment, the closing force provided
by the automatic door operator 30 may be between 100
Newton and 150 Newton in the second mode.
[0121] In one embodiment, the closing force provided
by the automatic door operator 30 may be approximately
133 Newton in the second mode.
[0122] In one embodiment, the method comprises ac-
tivating the forced close arrangement close to the end of
an opening cycle of the fire swing door leaf D1 so as to
increase the closing speed of the fire swing door leaf D1
close to said end of the opening cycle.
[0123] In one embodiment, the second mode is asso-
ciated with a predetermined maximum angular speed
φmax of the second mode for the swing door leaf D1.
[0124] In one embodiment, the method further com-
prise causing the automatic door operator 30 to switch
from the second mode to the first mode in response to
the fire alarm no longer being generated or received.
Hence, the fire alarm may be a continuously active signal.
The control arrangement 20 may thus be configured to
monitor the fire alarm signal so as to detect the fire alarm
no longer being received or generated.
[0125] In one embodiment, the method further com-
prise causing the automatic door operator 30 to switch
from the second mode to the first mode in response to
receiving a fire alarm termination signal. Hence, the con-
trol arrangement 20 may be configured to receive a fire
alarm termination signal. Said fire alarm termination sig-
nal may be externally generated.
[0126] The invention has been described above in de-
tail with reference to embodiments thereof. However, as
is readily understood by those skilled in the art, other
embodiments are equally possible within the scope of
the present invention, as defined by the appended
claims.

Claims

1. A fire swing door system (510) comprising:

a swing door leaf (D1) supported for pivotal

movement (550);
an automatic door operator (30) for causing
movements of the swing door leaf (D1) between
a closed position and an opened position of the
fire swing door leaf (D1) along an opening angle
(Φ) in a direction of a first side of the swing door
leaf (D1);
a control arrangement (20) for controlling the au-
tomatic door operator (30), whereby the control
arrangement (30) comprises a controller (32)
and a plurality of sensors (S1...Sn), each sensor
being connected to the controller (32), wherein
a first sensor (S1) is configured to monitor a first
zone (Z1) for detecting when a person or object
occupies a space near the first side of the swing
door leaf (D1) and a second sensor (S2) is con-
figured to monitor a second zone (Z2) for detect-
ing when a person or object occupies a space
near a second side of the swing door leaf (D1),
the control arrangement (20) being configured
to:

cause the automatic door operator (30) to
operate in a first mode, wherein said auto-
matic door operator (30) is controlled based
on sensor data obtained from the first sen-
sor (S1) and the second sensor (S2);
receive or generate a fire alarm signal; and
cause the automatic door operator (30) to
operate in a second mode in response to
receiving or generating the fire alarm signal,
whereby, in the second mode, the automat-
ic door operator (30) is controlled based on
sensor data obtained from the first sensor
(S1) and the control arrangement (20) is
configured to disable control of said auto-
matic door operator (30) based on sensor
data obtained from the second sensor (S2).

2. The fire swing door system (510) according to claim
1, wherein the second mode is associated with a
lower kinetic energy of the swing door leaf (D1) in
comparison to the first mode.

3. The fire swing door system (510) according to any
of claim 1 or 2, wherein the kinetic energy of the
swing door leaf (D1) in the second mode is between
1,5 and 2 Joule.

4. The fire swing door system (510) according to any
of the preceding claims, wherein the closing force
provided by automatic door operator (30) is between
100 Newton and 150 Newton in the second mode.

5. The fire swing door system (510) according to any
of the preceding claims, wherein the second mode
is a preconfigured and manually selectable low en-
ergy mode of the automatic door operator (30).
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6. The fire swing door system (510) according to any
of the preceding claims, wherein the fire swing door
system (510) comprises a mechanical forced close
arrangement, whereby the control arrangement (20)
is configured to activate said forced close arrange-
ment close to the end of an opening cycle of the fire
swing door leaf (D1) so as to increase the closing
speed of the fire swing door leaf (D1) close to said
end of the opening cycle.

7. The fire swing door system (510) according to any
of the preceding claims, wherein the control arrange-
ment (20) is configured to control an angular speed
(φ) of the swing door leaf (D1), whereby the second
mode is associated with a predetermined maximum
angular speed (φmax) for the swing door leaf (D1).

8. The fire swing door system (510) according to any
of the preceding claims, wherein the control arrange-
ment (20) is configured to disable control of the au-
tomatic door operator (30) by means of deactivating
the second sensor (S2) upon causing the automatic
door operator (30) to operate in the second mode.

9. The fire swing door system (510) according to any
of claim 1 to 7, wherein the control arrangement (20)
is configured to disable control of the automatic door
operator (30) by means of disregarding the sensor
data obtained from the second sensor (S2) during
operation of the automatic door operator (30) in the
second mode.

10. The fire swing door system (510) according to any
of the preceding claims, whereby the control ar-
rangement (20) is operatively connected to a fire
door opening switch (590), whereby the control ar-
rangement (20) is configured to receive an opening
command signal from said fire door opening switch
(590) and causing the automatic door operator (30)
to initiate an opening cycle of the swing door leaf
(D1) in response to receiving said opening com-
mand.

11. A method (1000) of operating a fire swing door sys-
tem (510) comprising a swing door leaf (D1) support-
ed for pivotal movement (550), an automatic door
operator for causing movements of the swing door
leaf (D1) between a closed position and an opened
position of the fire swing door leaf (D1) along an
opening angle (Φ) in a direction of a first side of the
swing door leaf (D1) and a control arrangement (20)
for controlling the automatic door operator (30),
whereby the control arrangement (30) comprises a
controller (32) and a plurality of sensors (S1...Sn),
each sensor being connected to the controller (32),
wherein a first sensor (S1) is configured to monitor
a first zone (Z1) for detecting when a person or object
occupies a space near the first side of the swing door

leaf (D1) and a second sensor (S2) is configured to
monitor a second zone (Z2) for detecting when a
person or object occupies a space near a second
side of the swing door leaf (D2), the method com-
prising:

causing the automatic door operator (30) to op-
erate in a first mode (1100), wherein said auto-
matic door operator (30) is controlled based on
sensor data obtained from the first sensor (S1)
and the second sensor (S2);
receiving or generating a fire alarm signal
(1200); and
causing the automatic door operator (30) to op-
erate in a second mode (1300) in response to
receiving or generating the fire alarm signal,
whereby, in the second mode, the automatic
door operator (30) is controlled based on sensor
data obtained from the first sensor (S1) and con-
trol of the automatic door operator (30) based
on sensor data obtained from the second sensor
(S2) is disabled.

12. The method according to claim 11, wherein the sec-
ond mode is associated with a lower kinetic energy
of the swing door leaf (D1) in comparison to the first
mode.

13. The method according to claim 11 or 12, whereby
the kinetic energy of the swing door leaf (D1) in the
second mode is between 1,5 and 2 Joule.

14. The method according to any one of claim 11 to 13,
wherein the closing force provided by the automatic
door operator (30) is between 100 Newton and 150
Newton in the second mode.

15. The method according to any of claim 11 to 14,
wherein the second mode is a preconfigured and
manually selectable low energy mode of the auto-
matic door operator (30).

16. The method according to any of claim 11 to 15,
whereby the second mode is associated with a pre-
determined maximum angular speed (φmax) for the
swing door leaf (D1).

17. The method according to any of claim 11 to 16,
whereby the method further comprises:
causing the automatic door operator (30) to switch
from the second mode to the first mode in response
to the fire alarm signal no longer being generated or
received.

18. The method according to any of claim 11 to 17,
whereby the method further comprises:
causing the automatic door operator (30) to switch
from the second mode to the first mode in response
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to receiving a fire alarm termination signal.
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