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(54) SMOKE EVACUATION SHUTTER OR FIRE DAMPER WITH A ROLLER SHUTTER

(57) A safety device selected from a smoke evacu-
ation shutter or a fire damper, comprising:
- a frame defining a passage;
- a roller shutter mounted on said frame and configured
move between an open position allowing an air flow
through said passage and a closed position shutting of
the passage,
wherein the roller shutter is biased by a spring to - in case
of a smoke evacuation shutter - the open position, and -
in case of a fire damper - the closed position, character-
ized in that the safety device comprises an electrical drive
means configured to move the roller shutter against the
force of said spring and in that the safety device com-
prises means for maintaining the roller shutter in a pre-
determined intermediated position between the open po-
sition and the closed position, the intermediate position
not coinciding with either the open or the closed position.
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Description

Field of the Invention

[0001] The present invention concerns a smoke evac-
uation shutter or fire damper with a roller shutter valve,
comprising:

- a frame defining a passage;
- a roller shutter mounted on said frame and config-

ured move between an open position allowing an air
flow through said passage and a closed position
shutting of the passage,

wherein the roller shutter is biased by a spring to - in case
of a smoke evacuation shutter - the open position, and -
in case of a fire damper - the closed position.

Background to the Invention

[0002] Smoke evacuation shutters and fire dampers
are fire safety devices designed to respectively prevent
the spreading of a fire through a building, and evacuate
smoke at the fire scene. Both safety devices comprise a
frame defining a passage and a valve allowing regulate
the opening of the passage in the frame, whereby the
valve is connected to a spring that, in case of an alarm,
moves the valve from an armed position to an alarm po-
sition. Fire valves are usually open in normal conditions
(armed position) as they are installed in ventilation ducts.
Smoke evacuation shutters are usually kept closed in
normal conditions (armed position).
[0003] Depending on the building and a corresponding
fire fighting plan, smoke evacuation shutters are config-
ured to fully open or fully close in case of a fire. Usually,
the smoke evacuation shutter(s) on the floor where a fire
rages are set to open, thereby allowing evacuating the
smoke produced through the corresponding passage in-
to a smoke evacuation shaft that is maintained at a pres-
sure below the pressure in the living quarters of the build-
ing. On all other floors of the building, the smoke evac-
uation shutters remain closed. In some cases however,
the fire plan requires the smoke evacuation shutter to
open to an intermediate position wherein the passage
through the corresponding frame is restricted in view of
an open position of the valve, yet not fully closed. In order
to position a valve to a predetermined intermediate po-
sition, it is known to provide physical stopping means in
the frame that limit movement of the valve - in a sense
from the armed position to the alarm position- to the pre-
determined intermediate position.
[0004] Roller shutter types of valves are one of the
types of valves that can be used in fire dampers or smoke
evacuation shutters and have the advantage of a limited
depth dimension (dimension in the direction of the air
flow through the passage when the valve is open) versus
other types of valve such as pivoting blade valves. For
that reason, roller shutter types of valves are beneficial

for use when renovating buildings where space restric-
tions often apply.

Summary of the Invention

[0005] The present invention is defined in the append-
ed independent claims. Preferred embodiments are de-
fined in the dependent claims. In particular, the present
invention concerns a smoke evacuation shutter or fire
damper with a roller shutter valve, comprising:

- a frame defining a passage;
- a roller shutter mounted on said frame and config-

ured move between an open position allowing an air
flow through said passage and a closed position
shutting of the passage,

wherein the roller shutter is biased by a spring to - in case
of a smoke evacuation shutter - the open position, and -
in case of a fire damper - the closed position, character-
ized in that the safety device comprises an electric drive
means configured to move the roller shutter against the
force of said spring and in that the safety device com-
prises means for maintaining the roller shutter in a pre-
determined intermediated position between the open po-
sition and the closed position, the intermediate position
not coinciding with either the open or the closed position.
[0006] The present invention thereby allows automa-
tion of the opening/closing of the valve to a predetermined
intermediate position by programming or steering the
electric drive means and hence no longer requires the
use of physical stopping means mounted in the frame of
the safety device.
[0007] The present invention also concerns a method
of controlling a safety device selected from a smoke evac-
uation shutter or a fire damper, said safety device com-
prising:

- a frame defining a passage;
- a roller shutter mounted on said frame and config-

ured move between an open position allowing an air
flow through said passage and a closed position
shutting of the passage,

wherein the roller shutter is biased by a spring to - in case
of a smoke evacuation shutter - the open position, and -
in case of a fire damper - the closed position, character-
ized in that the safety device comprises an electric drive
means configured to move the roller shutter against the
force of said spring and in that the safety device com-
prises means for maintaining the roller shutter in a pre-
determined intermediated position between the open po-
sition and the closed position, the intermediate position
not coinciding with either the open or the closed position,
and in that said whereby the method comprises the steps
of:

- maintaining the roller shutter in an armed position
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being open for a fire damper and closed for a smoke
evacuation shutter by means of a lock;

- upon an alarm signal consecutively:

- releasing the lock and as such moving the roller
shutter under impulse of said spring to an open
or closed position;

- activating said electric drive system to partially
re-close or re-open the roller shutter to the pre-
determined intermediate position.

Description of the appended Figures

[0008]

Fig. 1a, 1b & 1c respectively represent a front, side
and top view of a smoke evacuation shutter accord-
ing to the present invention;
Fig. 2 represents a perspective view of the smoke
evacuation shutter of Fig. 1;
Fig. 3 schematically represents slats of a roller shut-
ter applicable in a smoke evacuation shutter of the
invention;
Fig. 4 schematically represents the method of open-
ing the smoke evacuation shutter according to the
present invention.

Detailed Description

[0009] As shown in Figure 1a-c a smoke evacuation
shutter according to the present invention comprises a
frame defining a passage and a roller shutter configured
to move between an open position allowing an air flow
through said passage and a closed position shutting of
the passage.
[0010] The frame 1 is in this case made of two upright
guides 2, a top profile 3 and a bottom profile 4 that define
a rectangular passage 5 in between them. The dimen-
sions of the passage 5 depend on the specific require-
ments of the building wherein the smoke evacuation shut-
ter is applied. The frame 1 is preferably manufactured in
a heat resistant material such as aluminium.
[0011] The top profile 3 is in this case configured as a
shutter box with therein two end plates 6 suspending an
axle 7 that carries the roller shutter 8. Internally in the
shutter box or externally thereof a spring is provided act-
ing on the axle 7 through a transmission (not shown).
Further a lock acts on either the transmission or directly
on the axle 7 and, when in an active position, prevents
rotation of the axle 7. The lock is preferably coupled to a
fuse and configured such that when the fuse melts, the
lock disengages the transmission or axle 7. Optionally
other release mechanisms for the lock can be provided.
[0012] The bottom profile in this case comprises an
inner cavity wherein an electric drive means, in particular
an electric motor 9 such as a stepper motor or a geared
DC motor, is provided. This electric motor 9 drives a
winch axle 10 for winding and unwinding a cable 11. The

cable 11 is on the one hand fixed to the winch axle 10
and on the other hand connected to the roller shutter 8,
preferably a bottom portion thereof as shown in Fig. 3.
[0013] The upright guides 2 are configured as U-
shaped guides bordering two opposed sides of the pas-
sage 5 and cooperate with two opposed edges 8b of the
roller shutter 8 for guiding a movement thereof between
an open and closed position.
[0014] The roller shutter 8 is preferably manufactured
of two superimposed sheets 12 & 13 of heat resistant
material such as aluminium, with in between these layers
12 & 13 strips or pockets of intumescent material 14.
[0015] Intumescent materials are materials that swell
(expands) as a result of heat exposure, thus increasing
in volume. More particular an intumescent material un-
dergoes a chemical change when exposed to heat or
flames, becoming viscous then forming expanding bub-
bles that harden into a dense, heat insulating multicellular
char. Intumescent materials are well known in the field
of smoke evacuation dampers and will not be discussed
in further detail. Examples of intumescent materials can
be found in US 4,273,879.
[0016] The thickness of the slats roller shutter 8, meas-
ured in a direction perpendicular to the plane of the su-
perimposed sheets 12 & 13 at the location of an intumes-
cent stroke or pocket is configured to fit in the U-shaped
guides 2, but once the intumescent material has expand-
ed, the thickness of the roller shutter 8 preferably increas-
es to an extend wherein the roller shutter become blocked
the U-shaped guides and a friction fit is established be-
tween the roller shutter 8 and the U-shaped guides 2,
thereby immobilizing the roller shutter 8 in place. The
cable 11 is preferably manufactured in steel or stainless
steel. Depending on the dimensions of the smoke evac-
uation shutter and, in particular on the width W of the
roller shutter 8, a number of parallel extending cables 11
can be used, each connected on the one hand to the
winch axle 10 and on the other hand to the roller shutter.
[0017] In normal conditions, ie. no emergency or fire
test, the roller shutter 8 is in a closed state shutting of
the passage 5 in the frame 1. The spring is loaded and
acts on the roller shutter axle 7 biasing the roller shutter
8 to an open position. The lock maintains the roller shutter
8 in its closed position against the force of the spring.
This closed state of the roller shutter 8 with the spring
loaded is also referred to as the armed state of the smoke
evacuation shutter.
[0018] In case of a fire or another trigger of the release
mechanism of the lock, the lock disengages the trans-
mission or shutter axle 7 upon which the roller shutter
starts moving towards an open position under impulse
of the spring. This movement continuous until the roller
shutter opens the passage 5 in the frame 1. As the spring
is preferably relatively strong for the dimensions and
weight of the roller shutter, this opening of the roller shut-
ter happens relatively fast. The opening of the roller shut-
ter involves an unwinding of the cable 11. Simultaneously
with the disengagement of the lock or shortly thereafter,
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the electric motor is activated an and starts rewinding the
cable 11 to a predetermined extend, such that the roller
shutter is partially reclosed to an intermediate position
not coinciding with either the open or the closed position.
[0019] In case of exposure of the roller shutter to heat
of a fire or fire generated smoke, the intumescent material
of the slats will expand and a friction fit between the roller
shutter 8 and the U-shaped guides 2 is established there-
by locking the roller shutter in place, irrespective of the
state of the spring, the electric motor 12 or the cable 11.
[0020] Although the above description is made with ref-
erence to the smoke evacuation shutter as shown in the
figures, the smoke evacuation shutter can be rotated over
90° (or any other angle) such that the upright guides ex-
tend in a horizontal longitudinal direction.
[0021] The present invention does not only concern a
roller shutter, but also addresses fire dampers. Although
the parts of a fire damper according to the invention are
in general the same as the parts of the roller shutter de-
scribed supra, the special organization of these parts will
vary. Contrary to what is the case for the roller shutter,
the electric drive means are, in case of a fire damper, to
be provided at the same side of the passage as the roller
shutter.

Claims

1. A safety device selected from a smoke evacuation
shutter or a fire damper, comprising:

- a frame defining a passage;
- a roller shutter mounted on said frame and con-
figured move between an open position allowing
an air flow through said passage and a closed
position shutting of the passage,

wherein the roller shutter is biased by a spring to -
in case of a smoke evacuation shutter - the open
position, and - in case of a fire damper - the closed
position, characterized in that the safety device
comprises an electrical drive means configured to
move the roller shutter against the force of said
spring and in that the safety device comprises
means for maintaining the roller shutter in a prede-
termined intermediated position between the open
position and the closed position, the intermediate po-
sition not coinciding with either the open or the closed
position.

2. The safety device according to claim 1, the electric
drive means comprising a motor driving an axle
mounted in said frame for winding or unwinding a
cable connected to the roller shutter or vice versa.

3. The safety device according to claim 1 or 2, said
roller shutter configured as a sandwich structure with
two outer layers and an intermediate layer is an in-

tumescent material.

4. The safety device according to any of the preceding
claims, said frame comprising at least two U-shaped
guides bordering two opposed sides of the passage,
whereby two opposed edges of the roller shutter are
guided in said U-shaped guides when moving the
roller shutter between the open and closed positions,
said U-shaped guides dimensioned such as to obtain
a friction fit of the roller shutter in the U-shaped
guides upon expansion of the intumescent material.

5. The safety device according to any of the preceding
claims, said roller shutter maintained in an armed
position, ie. open for a fire damper and closed for a
smoke evacuation shutter by means of a lock.

6. The safety device according to claim 5, said lock
comprising an actuator comprising a fuse.

7. The safety device according to any of the preceding
claims, said electric drive means lodged in a housing
mounted in or on the frame, wherein said housing is
manufactured in a heat resistant material.

8. A method of controlling a safety device selected from
a smoke evacuation shutter or a fire damper, said
safety device comprising:

- a frame defining a passage;
- a roller shutter mounted on said frame and con-
figured move between an open position allowing
an air flow through said passage and a closed
position shutting of the passage,

wherein the roller shutter is biased by a spring to -
in case of a smoke evacuation shutter - the open
position, and - in case of a fire damper - the closed
position, characterized in that the safety device
comprises an electric drive means configured to
move the roller shutter against the force of said
spring and in that the safety device comprises
means for maintaining the roller shutter in a prede-
termined intermediated position between the open
position and the closed position, the intermediate po-
sition not coinciding with either the open or the closed
position, and in that said whereby the method com-
prises the steps of:

maintaining the roller shutter in an armed posi-
tion being open for a fire damper and closed for
a smoke evacuation shutter by means of a lock;
upon an alarm signal:

- releasing the lock and as such moving the
roller shutter under impulse of said spring
to an open or closed position;
- activating said electric drive system to par-
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tially re-close or re-open the roller shutter
to the predetermined intermediate position.
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