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Description

[0001] The present invention concerns a device for
preventing backflow in ventilation ducts in ventilation sys-
tem and further propagation of fire and fire gases through
said ventilation systems.
[0002] According to existing building standards in Swe-
den as well as internationally, a larger building shall be
divided into different so called fire cells. As a definition a
fire cell is a room or a group of connected rooms within
which a fire may develop but not propagate to other fire
cells. This means that the structures that surrounds a fire
cell, such as walls, framing of joists and so on, must have
a certain predetermined resistivity against fire. Examples
of fire cells are residential flats, different offices, meeting
halls, care departments in hospitals and so on.
[0003] To provide surrounding structures, such as
walls and framing of joists and also doors with sufficient
resistivity against fire is fairly easy. A more often consid-
erable problem is to prevent fire and fire gas propagation
through the ventilation systems of the building. Different
more or less safe and more or less expensive ways are
available to prevent or render more difficult fire and fire
gas propagation through the ventilation system.
[0004] A safe way is to provide fully separate ventila-
tion systems for each fire cell. Regarding the require-
ments of today on airflows and so on, this solution means
many bulky ventilation ducts and a lot of expensive air
treatment apparatuses. Said solution is thus normally on-
ly used for buildings with a few large fire cells. Therefore,
most often the whole or parts of the ventilation system
are common for different fire cells. A common solution is
that common air treatment apparatuses and common so
called collection ducts and/or so called distribution ducts
are used for different fire cells. From these collection
ducts and/or distribution ducts separate connection ducts
are lead to the different fire cells. Then there is a risk that
fire gases will come into the common collection ducts
and/or distribution ducts when a fire occurs in a fire cell
and from there propagate to adjacent fire cells through
the connection ducts.
[0005] One way to prevent fire gases to propagate into
collection ducts is to provide each connection duct to a
collection duct and/or distribution duct with motor con-
trolled valves which has a sufficient air tightness and re-
sistivity against fire and fire gases and which automati-
cally close at the occurrence of fire. This means often
great costs and also requires quick and secure detection
of a fire and also requires an automatic check of the func-
tion of the valves.
[0006] Up to now another common method to make
fire gas propagation through a common ventilation sys-
tem more difficult is to allow fire gases to propagate into
the common collection ducts and/or distribution ducts but
take special measures in order to minimize the risk of fire
gas propagation to other fire cells. One way of doing so
is to make sure that the pressure drop relation between
the pressure drop in the part of the duct system that

serves only one fire cell and the part of the system which
constitute common ventilation duct is larger than 5:1. In
order to achieve this it is generally required that the fans
are turned off and pressure release valves are opened
to free air. The method means that fire gases that prop-
agate into the ventilation system shall pass more easily
out to free air than into another fire cell. The method re-
quires detection of fire so that the fans will be turned off
and the valves will be opened. The method is unsecure.
It does not guarantee that any gases do not propagate
to other fire cells, only that the amount of fire gases which
propagate will become less due to the size of the pressure
drop relation.
[0007] The method is also impossible or very difficult
to apply to horizontal collection ducts due to the fact that
the necessary pressure drop relation is then difficult to
achieve. Experiences from fires also show that the de-
tection and opening of the pressure release valves mean
a great unsecurity. Often the fans are turned off in, for
example, a office building at night and weekends in order
to save energy. A detector provided in collection with the
outlet air fan, which is the most common way, will then
never detect fire gases and open the valves until fire gas-
es already have propagated to other fire cells. The meth-
od is also complicated to apply at air treatment appara-
tuses in the basement since this requires special venti-
lation chimneys up through the outer roof of the building.
[0008] In more recent time possibilities to prevent fire
gas propagation with fans operating have started to be
used. By means of having the outlet air fan in operation
all the outlet air ducts have a subpressure which prevents
fire gas propagation to other fire cells connected to the
ventilation system. In order not to let fire gas propagation
to occur the capacity of the outlet air fan may be increased
so that a larger air volume flow arise, which is sufficient
to prevent fire gas propagation through the outlet air sys-
tem. The temperature through the fan depends inter alia
on the number of connected fire cells. The more fire cells
that are connected to a collection duct the lower the tem-
perature will become through the fan since the fire gases
then will be diluted with cold air from all the other fire
cells. The temperature through the fan also depends on
the pressure increase which occurs in the fire cell having
a fire. The greater pressure increase the greater amount
of fire gases will be forced into the system.
[0009] Applying the method with fans in operation is
further more complicated on the inlet air side. Since the
over pressure in the inlet air system of the is limited there
is a great risk that the over pressure due to the fire will
force fire gases backwards into the inlet air system. When
fire gases have been forced back to the closest branch
point to the next fire cell, the inlet air fan will then quickly
aid the fire gases to propagate into this fire cell. One way
of solving this problem is to convert, in case of fire, the
inlet air system to an outlet air system. This can be done
by, in case of fire, connecting the inlet air system with
the outlet air system through a valve. An alternative way
may be to connect a separate fire gas fan to the inlet air
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system, which only starts in case of fire.
[0010] The disadvantages with converting the inlet air
system into an outlet air system in case of fire are al-
though several. A secure detection is required, which au-
tomatically convert the system, which together with re-
quired connections and valves means costs. Another dis-
advantage is the risk of unbalance in the system. The
conversion means that a severe subpressure may arise
in the adjacent fire cells since there is only outlet air
present and no inlet air. The subpressure may itself cause
problem by opening doors etc. It will also increase the
risk of fire gas propagation through cracks and drafts in
walls and doors and so on between the fire cell having a
fire and the closest adjacent fire cells. This is due to the
fact that the fire cell having a fire will be under over pres-
sure while the adjacent fire cells by means of the con-
version will be given a subpressure.
[0011] A further disadvantage in a converted inlet air
system is the problem after a fire has occurred. Before
the duct system may be used for inlet air again an exten-
sive and costly sanitation may be required.
[0012] SE 518 899 C2 discloses a valve for depressu-
rising a ventilation system. Known devices for preventing
the backflow in ventilation ducts by means of tubes are
disclosed in US 5 421 127 A, GB 395 994 A, FR 2 598
197 A1 and US 5 970 670 A.
[0013] The object of the present invention is to provide
a device by means of which the risk of propagation of fire
and fire gases through a ventilation system will be elim-
inated, whereby a backflow is prevented in the ventilation
ducts of the ventilation system.
[0014] The characterising features of the invention is
given in the following claims.
[0015] The invention will be described in greater detail
by means of a preferred embodiment referring to the en-
closed drawings, in which:

Fig. 1 illustrates a sketch of principles of known art of
a common ventilation system for a number of
fire cells,

Fig. 2 illustrates in a known way overpressure arising
in the starting stage in the fire cell having a fire,

Fig. 3 illustrates in a known way the overpressure in
the same fire cell after bursting of windows,

Fig. 4 illustrates in a known way principles of prevent-
ing backflow in ventilation ducts,

Fig. 5 illustrates a view along a device which accord-
ing to the invention prevents backflow of prima-
rily fire gases in ventilation ducts,

Fig. 6 illustrates an end view of the device of Fig. 5,
and

Fig. 7 illustrates an example of connection of ventila-
tion ducts by means of a device in accordance
with the invention, as a prefabricated piece.

[0016] Referring to Fig. 1 a fire occurring in a fire cell
1 is shown. The rest of the shown fire cells are numbered

2, 3 and 4, respectively. The fire cells 1, 2, 3 and 4 are
connected with a common outlet air duct 5 and a common
inlet air duct 6, respectively. Connecting ducts 7,7’,
7" and 7"’ are present in each fire cell from the outlet air
duct 5. Connecting ducts 8, 8’, 8" and 8"’ are present in
each fire cell to the inlet air duct 6.
[0017] A fire results in an overpressure 9 in the fire cell
1. This overpressure is present because of the fact that
the fire heats the air up and because of the fire gases in
the fire cell 1. The temperature increase in turn makes
the air and fire gases expanding in volume. The faster
the temperature increase is and the denser the connect-
ing structures of the fire cell are the greater this overpres-
sure becomes. When the overpressure in the fire cell
exceeds the pressure drop in the connecting duct 8 with
its inlet air devices, fire gases will propagate into the com-
mon inlet air duct 6. The inlet air fan then quickly will
spread the fire gases to, at first hand, fire cell 3 through
the connecting duct 8". Depending on the size of the over-
pressure and the overpressure in the inlet air
system "upstream" there is a risk of the fire gases to also
propagate into fire cell 2 and 4 through connecting ducts
8’ and 8"’, respectively.
[0018] Regarding the outlet air system, it is not as vul-
nerable since the overpressure will make that a greater
added amount of air and fire gases will be forced into the
outlet air system but this increase will generally not influ-
ence the fire gas propagation since the outlet air fan is
capable of handling this volume increase, wherefore fire
gases will not propagate into any of the other fire cells 2,
3 and 4 through the connecting ducts 7’, 7" and 7"’.
[0019] In Fig. 2 the fire cell 1 is shown and also a typical
overpressure 9 in the starting stage of the fire. Theoretical
calculations as well as tests show that an overpressure
of 200-600 Pa quickly may occur within the fire cell. Nor-
mal pressure drops over the connecting ducts are about
50-100 Pa. This means according to the description
above that a larger amount of air and fire gases will be
forced into the outlet air system and that fire gases will
pass backwards into the inlet air system. At larger over-
pressures than about 600 Pa generally a quick pressure
release will occur within the fire cell by means of the burst-
ing of one or several windows. The windows may also
burst at lower pressure due to high temperatures and
thus bring a pressure release. Typical overpressures 9
due to the fire after a window burst is about, according
to Fig. 3 in the region of 10-20 Pa. After a burst of the
windows the overpressure thus is generally lower than
the pressure drop over the connecting ducts and there-
fore the risk of fire gas propagation in this stage through
the ventilation system eliminated with the inlet and outlet
air fans in operation. The critical stage is thus before win-
dows have burst either due to high pressure or due to
high temperatures. During this early critical stage large
amounts fire gases may have time to spread to other fire
cells through the common ventilation system.
[0020] In Fig. 4 it is shown in a known way a method
of preventing back flow in ventilation ducts with so called
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back valves 10. The back valves comprise of one or more
lamellae which due to its own weight or by means of
spring force close when the flow in the ventilation duct
changes direction. This back valves are not used in fire
technical contexts since their reliability is not considered
satisfactory and that the leakage over a closed valve is
great. Further, these back valves are position dependent
horizontally or vertically, and pressure drop and required
opening pressure are relatively great in normal operation.
[0021] The device according to the invention on the
other hand prevents effectively a back flow in ventilation
ducts and give very high sealing at changed direction of
air, position independent and with its design a low pres-
sure drop is achieved at the same time as only a small
opening pressure is required at normal direction of air.
[0022] Referring to Fig. 5 a preferred embodiment of
the device according to the invention is shown, designed
as a prefabricated piece and which is formed by a dis-
tance means 11 in the form of a net 11’, preferably of
steel sheet material and a tube form 12 of a flexible ma-
terial, which is open in both ends and which preferably
is made of a flame proof textile. The left part of Fig. 5
shows the prefabricated piece in its active, operative po-
sition with open through flow area along all of its length
while the right part of Fig. 5 shows an embodiment where
the tube form 12 collapse and start its abutment against
the net 11" forming the distance means 11. The prefab-
ricated piece according to the invention is thus easily
mounted in a ventilation duct 13 of a ventilation system.
Alternatively, the distance means 11 and its connected
tube form 12 may naturally alse be mounted to each other
directly in a ventilation duct 13 in question and therefore
does not need to be comprised as a separate prefabri-
cated piece.
[0023] The distance means 11 in itself corresponds
mainly to the area of the ventilation duct 13 and is at-
tached from the downstream side and extends as a tube
12’ of the tube form 12 a predetermined length and which
is open in its free end 15. The length and the circumfer-
ence of the tube 12’ is adapted so that when a air flow is
stopped or not occur the tube 12’ collapse and when back
flow occur the tube 12’ is forced, thanks to its flexible
material, in the direction towards the net 11’, whereby a
sealing delimiting wall is achieved.
[0024] In the shown example the distance means 11
is comprised of a net 11’ with a tube 12’ of a flame proof
textile but the distance means 11 may of course be com-
prised of any other suitable means that let air pass. The
tube 12’ along the periphery at the distance means 11,
which show a length which in this shown example at least
corresponds the diameter of the ventilation duct 13. Fur-
ther, the tube 12’ is here conically tapering in its length
direction towards its free end 15. In the case the net 11’
shows a centrally provided cover plate the length of the
tube 12’ may of course be shorter, i.e. the length of the
tube 12’ needs only be sufficiently long in order to allow
a covering of the duct in case of back flow.
[0025] The temperature resistance of the tube 12’ is

adapted to the temperature arisen in the fire cell in ques-
tion and its position in relation to the fire cell.
[0026] In Fig. 7 an example of connection of a prefab-
ricated piece according to the invention is shown in a
ventilation duct 13 of a ventilation system, where a rubber
ring connection 14 is used for sealingly abutment against
the distance means 11 and then suitably in connection
with a joint of two ventilation ducts 13 to each other. The
net 11’ may be attached in a flange 16, which has the
form of a pipe socket, which in the shown example is
connection means between the both adjacent ventilation
ducts 13.

Claims

1. A device for preventing back flow in ventilation ducts
of ventilation systems and further propagation of fire
and fire gases through said ventilation system, com-
prising a distance means (11) in the form of a net
(11’) provided with a flange (16) mountable in a ven-
tilation duct (13) and covering its through flow area,
at which distance means (11) a tube form (12) is
attached, which has an extension in length in the
direction of flow in question and which is formed of
a tube (12’) attached at the periphery of the distance
means (11) and which tube form (12) comprises a
flexible material and is open in its free end (15) and
has a length which is sufficient when collapsing in
case of back flow to cover the section area of the
ventilation duct (13) for sealingly abutment against
the distance means (11).

2. A device according to claim 1, characterised in that
the distance means (11) and the tube form (12) at-
tached thereto are made as one prefabricated piece.

3. A device according to claim 1, characterised in that
the tube form (12) is fully or partly cut in its direction
of length.

4. A device according to claim 1, characterised in that
the tube (12’) is conically tapering in the direction
towards its free end (15).

Patentansprüche

1. Vorrichtung zum Verhindern der Rückströmung in
Lüftungskanälen von Lüftungsanlagen und weiterer
Ausbreitung von Feuer und Brandgasen über die
Lüftungsanlage, umfassend ein Abstandsmittel (11)
in Form eines Netzes (11’), ausgestattet mit einem
Flansch (16), montierbar in einem Lüftungskanal
(13) und dessen Durchströmbereich bedeckend,
wobei an dem Abstandsmittel (11) eine Schlauch-
form (12) befestigt ist, welche eine Längsausdeh-
nung in Richtung des in Frage kommenden Stromes
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aufweist und welche aus einem Schlauch (12’), be-
festigt an dem Umfang des Abstandsmittels (11), ge-
bildet ist und wobei die Schlauchform (12) ein bieg-
sames Material umfasst und an seinem freien Ende
(15) offen ist und eine Länge aufweist, welche beim
Zusammenfallen im Fall von Rückströmung ausrei-
chend ist, um den Querschnittsbereich des Lüf-
tungskanals (13) zur verschließenden Angrenzung
gegen das Abstandsmittel (11) abzudecken.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Abstandsmittel (11) und die da-
ran befestigte Schlauchform (12) als ein vorgefertig-
tes Stück hergestellt worden sind.

3. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Schlauchform (12) vollständig
oder teilweise in ihrer Längsrichtung geschnitten ist.

4. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Schlauch (12’) in die Richtung
zu seinem freien Ende (15) konisch verjüngt ist.

Revendications

1. Dispositif de prévention de retour de flux dans des
conduits de ventilation de systèmes de ventilation
ainsi que de propagation d’incendie et de gaz d’in-
cendie à travers ledit système de ventilation, com-
prenant un moyen d’écartement (11) de la forme d’un
filet (11’) pourvu d’une bride (16) pouvant être monté
dans un conduit de ventilation (13) et couvrant sa
surface de passage d’écoulement, auquel moyen
d’écartement (11) est attachée une forme de tube
(12), qui a une extension en longueur dans la direc-
tion de l’écoulement en question et qui est formée
d’un tube (12’) attaché à la périphérie du moyen
d’écartement (11) et laquelle forme de tube (12)
comprend un matériau flexible et est ouvert à son
extrémité libre (15) et a une longueur qui est suffi-
sante lors de son affaissement en cas de retour de
flux pour recouvrir la surface de la section du conduit
de ventilation (13) pour former une butée hermétique
contre le moyen d’écartement (11).

2. Dispositif selon la revendication 1, caractérisé en
ce que le moyen d’écartement (11) et la forme de
tube (12) attachés à celui-ci sont faits en une pièce
préfabriquée.

3. Dispositif selon la revendication 1, caractérisé en
ce que la forme de tube (12) est entièrement ou par-
tiellement découpée dans sa direction de longueur.

4. Dispositif selon la revendication 1, caractérisé en
ce que le tube (12’) est fuselé de manière conique
dans la direction vers son extrémité libre (15).
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